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Abstract

Background: The World Health Organization has recently raised concerns regarding the low number of people fully vaccinated
against COVID-19. The low ratio of fully vaccinated people and the emergence of renewed infectious variants correspond to
worsening public health. Global health managers have highlighted COVID-19 vaccine–related infodemics as a significant risk
perception factor hindering mass vaccination campaigns.

Objective: Given the ambiguous digital communication environment that has fostered infodemics, resource-limited nations
struggle to boost public willingness to encourage people to fully vaccinate. Authorities have launched some risk
communication–laden digital interventions in response to infodemics. However, the value of the risk communication strategies
used to tackle infodemics needs to be evaluated. The current research using the tenets of the Situational Theory of Problem Solving
is novel, as it explores the impending effects of risk communication strategies. The relationship between infodemic-induced risk
perception of COVID-19 vaccine safety and risk communication actions to intensify willingness to be fully vaccinated was
examined.

Methods: This study used a cross-sectional research design vis-à-vis a nationally representative web-based survey. We collected
data from 1946 internet users across Pakistan. Participants voluntarily participated in this research after completing the consent
form and reading ethical permissions. Responses were received over 3 months, from May 2022 to July 2022.

Results: The results delineated that infodemics positively affected risk perception. This realization pushed the public to engage
in risky communicative actions through reliance on and searches for accurate information. Therefore, the prospect of managing
infodemics through risk information exposure (eg, digital interventions) using the situational context could predict robust
willingness to be fully vaccinated against COVID-19.

Conclusions: These pioneering results offer strategic considerations for health authorities to effectively manage the descending
spiral of optimal protection against COVID-19. This research concludes that the likelihood of managing infodemics using
situational context through exposure to relevant information could improve one’s knowledge of forfending and selection, which
can lead to robust protection against COVID-19. Hence, more situation-specific information about the underlying problem (ie,
the selection of an appropriate vaccine) can be made accessible through several official digital sources to achieve a more active
public health response.
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Introduction

The World Health Organization (WHO) reported 596,873,121
COVID-19 cases and 6,459,684 deaths as of August 26, 2022
[1]. The uptake of COVID-19 vaccination prevents severe
disease [2]. Numerous studies have shown that COVID-19
vaccinations reduce respiratory problems, severe symptoms,
hospitalization, and death [3]. COVID-19 vaccinations were
initially administered internationally. However, many nations
that promptly immunized a large proportion of their populations
found that protective antibodies started to wane over time or
were ineffective against COVID-19 variants [4]. To date, these
variants have lingered, often infecting people on a large scale,
which has resulted in mounting pressure on health care systems.
Health officials suggested 4 shots in a 2-dose series or 2
single-dose series vaccines to be “fully vaccinated” against
severe COVID-19 illness. As of August 23, 2022, 4.92 billion
people (63.1%) have received COVID-19 vaccines [1]. On
August 23, 2022, the WHO reported over 5 million new
COVID-19 cases, and 13,914 deaths were reported a week prior.
This prognosis alarmed resource-limited nations with health
care concerns.

Despite its proven efficacy as a precautionary health care
strategy, vaccine uptake rates worldwide among adults are a
concern, particularly in resource-limited nations [5]. A large
proportion of the population in the developing world remains
unvaccinated or is not fully vaccinated. The reluctance to be
fully vaccinated is one of the primary causes of the emergence
of new variants [6]. According to the WHO, infodemics are the
foremost reason for the unwillingness to vaccinate fully.
Infodemic is defined as the overabundance of misinformation
or confusing information across digital and physical
environments during a pandemic that can potentially mislead
the public [7] and shake trust in health authorities and public
health responses [8]. Therefore, responding to the rapid spread
of rumors and conspiracy theories in the form of infodemics
related to the pandemic is particularly urgent to increase the
awareness and efficacy of vaccines [9,10].

COVID-19 vaccine–related infodemics may influence
vaccination decisions [11]. Receiving vaccine information from
various sources does not automatically lead to vaccine
acceptance or refusal [12]. Notably, health information sources,
particularly health authorities, may shape individuals’ attitudes
or beliefs about vaccination [13,14], which may affect vaccine
uptake [2]. Despite a wealth of literature [15], some key gaps
remain unexplored. First, few studies have examined the effects
of multiple sources on COVID-19 vaccine attitudes and uptake
[16,17]. COVID-19 research has focused on one health
information source and yielded inconsistent results [6,18,19].
Most COVID-19 vaccination literature and information sources
have focused on vaccine safety [20].

Little is known about how infodemics may influence negative
vaccine safety perceptions [21]. The impact of digital
interventions on infodemics and vaccination rates is unknown.
Previous research suggests that public trust in vaccines and
authorities determines safety-related health concerns [22]. Trust
reduces safety concerns and vice versa. Thus, increased
confidence in the COVID-19 vaccine brand or country of origin
could improve brand safety [16]. Multifaceted infodemics,
particularly those that are negative for vaccines and their
countries of origin, can lower safety perception [23]. This
phenomenon regulates perceptual evaluation and situational
motivation [11,24]. Given the abundance of information
regarding the pros and cons of several COVID-19 vaccines
[17,20,22], it is worthwhile to delineate the novel mechanism
involved in an emerging problem. These questions determine
public willingness to get fully vaccinated against COVID-19
(WFVC): what factors influence COVID-19 vaccine choice?
Can risk-communicative infodemic management improve the
WFVC? This study answers these understudied questions about
health information interventions in the context of the Situational
Theory of Problem Solving (STOPS) and provides several
managerial implications. Therefore, this study aimed to (1)
predict the impact of infodemics on COVID-19 vaccine safety
risk perception, (2) examine how risk perception affects
individuals’ communication behavior in problem solving, and
(3) evaluate the effectiveness of health authorities’ information
management strategies using a health information–seeking
approach.

Methods

Theoretical Framework and Hypotheses Development

The STOPS
The STOPS highlights perceptual and situational variables that
demonstrate certain public perceptions that can further define
communicative behaviors [25]. In the context of COVID-19,
perception of the problem can emerge because of the potential
side effects of a particular COVID-19 vaccine spread through
infodemics (eg, spread through social media or personal
networks). Nonetheless, selecting the safest vaccine brand for
inoculation could be a solution for minimizing pandemic threats
(ie, reduced problem recognition). By contrast, self-efficacy in
choosing a particular vaccine brand can hinder recognition and
prevent inoculation. Thus, constraint recognition incorporates
people’s impressions of their inability to lessen the health risks
and side effects of the COVID-19 vaccine due to perceived
constraints. These difficulties stem from infodemics [17],
disinformation [26], and conspiracy theories [27]. This can
lower their situational motivation and other vaccination
behavior.

The last perceptual variable is the extent to which one thinks
that family and friends are susceptible to the problem [15,28]
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and the potential adverse effects of COVID-19 (ie, involvement
recognition). However, the perceived safety of a COVID-19
vaccination brand determines its perceptual aspects. People may
be less worried about vaccine safety if they think that a brand
is safe. The STOPS stated that 3 perceptual factors—problem,
constraint, and participation recognition—would determine
situational motivation and action (eg, choosing a vaccination
brand) [15]. However, we extend the STOPS model by
integrating the social support theory and show that official health
information (ie, digital intervention) can increase vaccine uptake
among individuals with higher situational motivation. Higher
problem identification levels inspire people to seek risk
information from multiple sources, which can influence their
vaccine decision.

These perceptual and situational factors will eventually lead to
problem-solving–related risk communicative behaviors, namely
(1) vigorously seeking information about a particular vaccine
brand (eg, risk information seeking) and (2) evaluating all
accessible information and choosing those pertinent to the
particular vaccine intake issue they face (ie, information
forefending). These communicative actions ultimately lead to
behaviors related to vaccine intake problems. This research
draws upon a behavioral approach to study public

decision-making regarding the selection of COVID-19 vaccine
uptake. It is closely related to perceptual (trust, safety problem,
involvement, and constraint recognition) and situational factors
(situational motivation) in problem-solving, risk communication
activeness, and ultimately, vaccine uptake intention. The focal
merit of the STOPS lies in its ability to forecast the public’s
motivation toward problem-solving and problem-solving–related
communicative action via some fundamental perceptual and
situational factors. This study proposes new contextual
antecedents that illuminate the perceptual and situational factors
that define the public’s risk communicative actions in solving
the vaccine selection problem (Figure 1).

This study extends the implications of the STOPS beyond
communicative actions and includes health behaviors related
to vaccine intake problems. For instance, infodemics about the
risk perception of vaccine side effects will affect perceptual
elements and situational motivation. Furthermore, existing
studies have rarely linked situational, perceptual, and social
aspects. People interact with the digital and real worlds [21].
They receive official information on social health and
infodemics. Thus, infodemic management is crucial for
vaccination intention. The following sections describe this
conceptual paradigm in detail.

Figure 1. Proposed research model. WHO: World Health Organization.

Individuals’Exposure to Infodemics and Risk Perception
About COVID-19 Vaccine Safety
An infodemic is a form of information overload comprising
fake and misinformation disseminated through digital and
physical means during disease epidemics [21,29,30]. Infodemics
can cause misperceptions and risk-averting behaviors that can
endanger one’s health. Infodemics lead to suspicion of
health-related preventive recommendations by authorities [29],
thus undermining the collective health response. In uncertain

circumstances, infodemics negatively influence protective
actions [26]. In the current age of digitization and internet,
infodemics spread more quickly, consequently increasing the
vulnerability to amplified fake information communication [31].
Scholars have noted that infodemics mainly influence people’s
beliefs about vaccinations [32]. For example, digital media
information consumers have reported several misconceptions
about trust in COVID-19 vaccines, including country of origin
[16,23], safety concerns [33], privacy concerns [34], fertility
concerns, and population controls [27].
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Content on several digital websites (eg, blogs) or social media
is constantly disseminated by users rather than experts [29].
Along with useful content, research has verified that the
interactive nature of digital media generates a powerful forum
for disseminating myths, lies, and falsehoods regarding vaccine
speculations [35,36]. Studies have also identified that social
media facilitates antivaccine propaganda and conspiracy theories
[27]. Therefore, it is pertinent to assert that the recent digital
media landscape profoundly challenges positive public health
responses [21,37]. Unchecked, unverified, and user-generated
content may prompt implicit negative beliefs about the
COVID-19 vaccine and promote risk perception [29].

According to published research, those who are exposed to
infodemics may perceive risk because they are afraid of having
severe, adverse COVID-19 vaccine reactions [38]. A sizable
portion of the population is concerned about potential side
effects that are primarily reported on social media [11].
Therefore, receiving a COVID-19 vaccination is likely to be a
risky option for those with a higher risk perception [39].
Extensive analysis revealed that concerns about potential side
effects were the most frequently voiced opposition to COVID-19
vaccination [22]. Research has established that social media
frequently spreads unverified information about the negative
side effects of vaccinations [37,40]. Hence, infodemics
spreading via social media may lower people’s perceptions of
vaccine safety and enhance their risk perception. These risk
perceptions are mainly about the vulnerability to adverse side
effects of a particular vaccine brand [38] or country of origin
[16], leading to the following hypothesis: infodemics positively
influence individuals’ risk perception of COVID-19 vaccine
safety due to a lack of trust in the vaccine brand and country of
origin (H1).

Risk Perception About COVID-19 Vaccine Safety and
Problem Recognition
Individuals may perceive an unexpected issue, such as a
pandemic, while experiencing a situation. Deviation from an
expectation (eg, being healthy) to an observation (such as an
illness diagnosis) causes a perception of a troubling situation.
Two types of problems have been identified in the literature:
perceptual and cognitive problems. Perceptual problem
realization occurs when there is a discrepancy between the
expected and actual situations. The unexpected onset of the
COVID-19 pandemic has caused perceptual issues among the
public. Cognitive problem realization occurs when an individual
recognizes the absence of a solution to a challenging situation,
such as the absence of a COVID-19 vaccine. Cognitive issues
require the evaluation of expected actions. Cognitive evaluation
assesses various aspects of a problem, including its cause,
resolution, and one’s ability to take action to resolve [24,41].

Other perceptual elements influence how people react to the
degree of perceived involvement with the issue (awareness of
involvement) and the perceived barriers to solving it [28].
Several other parameters affect whether someone stops what
they are doing “to think about what to do.” In other words, even
with a high level of problem recognition, a person may or may
not pause when considering what to do [42]. In challenging
circumstances such as COVID-19, problem awareness is the

leading cause but not the only factor in following communicative
and cognitive activities [41]. In this study, we define problem
recognition as the belief that being vaccinated against
COVID-19 could have negative effects on human health and
that the only immediate solution is to obtain the most reputable
brand of COVID-19 vaccine currently on the market. This
perceptual state can occur when preconscious problem-solving
fails. According to the literature, misinformation may cause a
perceptual state to be skeptical of the COVID-19 vaccine [43]
or infodemics [39]. Previous research has identified several
frames of these infodemics deciphering the negative aspects of
the COVID-19 vaccine, such as side effects [22], conspiracy
beliefs [27], and population control strategies, which could
result in a greater extent of perceived problem recognition.
Keeping this literature in view, we hypothesize the following:
individuals’ risk perception about COVID-19 vaccine safety
positively affects their problem recognition of COVID-19
vaccine safety (H2).

Risk Perception About COVID-19 Vaccine Safety and
Involvement Recognition
The STOPS proposed another perceptual factor included in
problem-solving phenomena [24]. The STOPS borrowed this
concept from past research that identified involvement as a
“degree of relevance.” The STOPS anticipated that a problem’s
relevance to a particular product or activity would influence
how people would react [15]. Previous research has interpreted
the STOPS differently than the participatory idea and labeled
it as a nonperceptual factor. As an illustration, scholars
previously described involvement as a product characteristic or
medium quality [44]. Later, researchers characterized it as a
“perception” that people develop in a particular circumstance
[15].

In comparison with earlier social psychology theories, the
STOPS argued that the intensity to which people connect
themselves with a situation is the level of engagement [45,46].
In the context of COVID-19, a person will not initiate action
until they notice indicators of an abnormal physical
condition—issue recognition—because they are ignorant
regarding their vulnerability to contracting COVID-19 (ie, of
an actual relationship to the health problem). However, in the
case of vaccine safety-related concerns, they feel more involved
if they identify that receiving a vaccine of a particular brand,
such as Sinopharm, is susceptible to adverse effects. However,
if people identify that receiving a vaccine from a specific brand,
such as Sinopharm, is susceptible to side effects, they feel more
involved in the discussion. Therefore, a more significant risk
perception regarding the safety of the COVID-19 vaccine
acknowledges individuals’ involvement. Once one identifies
the problem, one will only appraise the essentiality of health
concerns such as vaccine safety. Therefore, the risk perception
regarding vaccine safety outlines the level of involvement. More
infodemics-driven risk perceptions can intensify involvement
recognition [40,41]. In this regard, we hypothesize the following:
individuals’ risk perception of COVID-19 vaccine safety
positively affects their involvement in the recognition of
COVID-19 vaccine safety (H3).
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Risk Perception About COVID-19 Vaccine Safety and
Constraint Recognition
Unlike some communication principles, recognition has its roots
in economics and management science [45]. For example, the
perception of individuals about the availability or restrictions
of resources outlines decisions, which is a closely related notion
of constraint recognition delineated in the STOPS. Previous
influential theories extended this concept and applied it to the
sociopsychological context [46,47]. For example, the Social
Learning Theory proposes a construct of “personal efficacy” to
tap into individuals’ resource-driven decision-making [24].
Similarly, the concept of self-efficacy has been presented in
self-efficacy theory to tap into one’s perception of their
capability to engage in a particular behavior [48]. Aligning with
past approaches, the STOPS described constraint recognition
as when “people think that there are barriers in a situation that
limit their ability to do anything about the circumstance,” and
thus, “constrained recognition” occurs [42]. In this study, we
adhere to this explanation for constraint recognition. In this
scenario, people may evaluate their capacity to deal with a
situation, and a constraint assessment process is triggered. For
example, myths about COVID-19 vaccine safety can cause them
to evaluate the available resources to act in this problematic
situation. Therefore, more constraint recognition is expected to
increase the risk perception. Previous literature has also
advocated that risk awareness directly affects involvement
recognition [41,44]. Thus, we hypothesize the following:
individuals’ risk perception of COVID-19 vaccine safety
positively affects their constraint recognition of COVID-19
vaccine safety (H4).

Influence of Problem, Involvement, and Constraint
Recognition on Situation Motivation
Past information processing and psychological theories have
identified motivational factors that can influence behavioral
outcomes in addition to perceptual and cognitive factors [48].
The STOPS added a situational motivation construct, a
situation-specific cognitive effort involving the willingness to
make problem-solving efforts [46]. A greater extent of
situational motivation decreases the apparent inconsistency
between anticipated and actual situations [24]. The STOPS
tenets of the situational motivation construct are unlike some
nonsituational communicative motivations delineated in
literature, such as “desire,” “escape,” “relational goals,” or
“necessity for social interaction” [45]. The STOPS proposes a
more situation-oriented construct to describe individuals’
motivation in problematic situations as a substitute [15]. Instead,
the aim-leaning nature of situational motivation is a function
of one’s realization (eg, perception) of a problem. Whether a
motivational impact exists in a problem-solving scenario and
the degree to which it arbitrates the influence of situational
perception on information or resource use are both intriguing
[47].

This research underpins the concept of situational motivation
in problem-solving regarding COVID-19 vaccine safety, which
is the decisive factor in outlining communicative behavior. This
is consistent with the STOPS, which predicts that situational
motivation is influenced by the problem, involvement, and

constraint recognition, which constitute the information use
model [24,46]. Given that relevant criteria are more cognitive
than perceptual, this research draws upon the tenets of the
STOPS and argues that their presence will have a separate
impact on information use factors. Situational motivation in
problem-solving refers to how often a person pauses to consider,
is enthralled by, or seeks additional knowledge about a subject
[47,48]. If people encounter problematic situations, such as
COVID-19 vaccine safety based on their relevance
(involvement), vulnerability to side effects (problem
recognition), or lack of resources (constraint) for acting to
address it, they would have more situation-specific motivation.
In this way, a challenging circumstance originates when a person
recognizes a problem but feels unable to handle it or lacks the
means to minimize the perceived psychological imbalance.
Thus, the STOPS argues that owing to the lack of cognitive
cues, people start looking at the resources available to them in
a problematic situation (eg, COVID-19). The perceived level
of disagreement raises the possibility of “stopping to think about
what to do,” but it does not define the depth of subsequent
consideration alone [49]. For example, a person with fewer
perceptual cues regarding vaccine safety can experience a more
significant problem because of a lack of trust in a brand. In turn,
this motivates a person to receive situation-specific action cues.
When people encounter problematic situations, such as risk
perception about the COVID-19 vaccine, they may perceive
involvement—connection—to the troublesome circumstance
that impacts the scope and quality of their communication. By
contrast, people are less likely to be motivated by “problems or
situations about which they believe they can do little.”
According to this literature, we hypothesize the following:
individuals’ problem recognition of COVID-19 vaccine safety
positively affected their situational motivation with respect to
the safety of the COVID-19 vaccine problem (H5a); individuals’
involvement in recognizing COVID-19 vaccine safety positively
affected their situational motivation with respect to the safety
of the COVID-19 vaccine problem (H5b); and individuals’
constraint recognition of COVID-19 vaccine safety negatively
affected their situational motivation with respect to the safety
of the COVID-19 vaccine problem (H5c).

Communicative Action in Problem Solving
Kim et al [49] developed the notion of a communicative action
model. They categorized it into 3 communicative behavioral
domains based on two facets—(1) active and (2) passive. These
facets decipher the audience’s participation in choosing,
conveying, and collecting situation-specific information [11].
The STOPS argues that when individuals pursue solutions to a
problem, they mainly imply communicative behavioral
dimensions, namely (1) acquisition, (2) transmission, and the
selection of information [11]. Each dimension is further divided
into 2 categories based on the facet. The information acquisition
process involves information seeking (active) and attending
(passive).

In comparison, the information selection realm involves
information forefending (active) and information permitting
(passive). Finally, the information transmission realm includes
information forwarding (active) and sharing (passive). In the
context of COVID-19 vaccine safety, the term “information
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forefending” is used to characterize the individual response to
the infodemics that trigger the phenomenon of problem-solving
[45]. Because of infodemics, a higher degree of perceived risk
provokes the mechanism of problem chain identification (eg,
problem recognition) that enhances their situational motivation.

For this study, we conceptualized infodemic management
through risk communicative behavior as a function of 2 domains
related to information acquisition and selection that are mainly
available to individuals during COVID-19 in the form of digital
interventions made available by official health authorities (eg,
WHO) and experts (eg, physicians). In this scenario, individuals
search for information, and their decisions about health
information rely on how individuals evaluate incoming data for
its perceived relevance and avail of it in resolving a given issue
[14]. When people actively try to solve a COVID-19 safety
problem, they may not accept all the received information;
instead, they precisely select the supportive and appropriate
ones, for example, the information available to them in a digital
advertisement from health authorities and experts [35]. A person
would rely on credible data to solve the perceptual and
situational gaps created by infodemics regarding vaccine safety.

By contrast, information permitting refers to the degree to which
people are willing to accept any information associated with an
ongoing challenging circumstance, such as COVID-19 vaccine
safety [14]. However, situational motivation is critical in
reducing the apparent gap between information needs and
relevance [42]. Communicative actions indeed rely on situational
motivation; if people feel they need more health information in
problem handling, such as COVID-19 vaccine safety, they are
inclined to adopt active domains, such as information seeking
or forefending. The literature also affirms the role of
situation-specific motivation in problem-solving communicative
activities [28,42,45]. Previous studies have also found that
highly goal-oriented and situation-specific motivations lead to
engaging individuals in communication actions in character.
Consistent with these tenets, this study proposes the following
hypothesis: individuals’ situational motivation positively affects
risk-communicative actions in solving the safety problem of
the COVID-19 vaccine (H6).

Influence of Infodemic Management Through Risk
Communicative Actions: Digital Health Intervention by
Health Authorities and Experts
Evaluating the health information available to individuals during
the COVID-19 pandemic is critical for determining outcomes
and positive public health responses [50]. Drawing an analogy
with the STOPS, during COVID-19, individuals are more likely
to be receptive to information related to COVID-19 vaccine
safety. For example, the information forefending and
information permitting processes are critical at this stage. In
particular, they are associated with the choice of information
regarding COVID-19 safety. Moreover, information acquisition
about COVID-19 vaccine safety is associated with information
seeking and attending, that is, individuals should rely on sources
to obtain information about COVID-19 vaccine safety before
taking action [14]. In this regard, health authorities’ infodemic
management measures have a double-edged effect on

understanding problematic circumstances such as COVID-19
susceptibility and providing actionable risk information.

According to the WHO, infodemic management refers to the
use of risk communication to deliver factual analysis and
actionable cues to the public in an organized manner [1]. This
risk communication can aid in the management of infodemics
by reducing their adverse effects on public health responses
during crises [45]. We argue, in line with the STOPS, that a
person who realizes a situation (problem) will seek valuable
information to resolve the recognized problem. In this case,
infodemics about the safety of the COVID-19 vaccine may
reduce health-related behaviors, such as vaccination According
to the STOPS, an active problem solver searches for information
and processes it to address a problematic issue. A passive one,
on the other hand, may just process information or participate
in minimal information processing [50]. Consequently,
infodemic management is critical to bolster positive health
responses by providing targeted risk information about the
identified problem. Thus, desired active communicative
behaviors can be ensured by providing timely and factual
analysis based on information to address concerns and questions
about COVID-19 vaccine safety. In this regard, the social
support theory also advocates information support’s role in
better understanding the public, mainly when they require
information [50,51].

Previous research on risk communication and COVID-19 has
found that health expert advice (eg, physicians) and official
sources are among the most credible and influential sources for
determining public responses, such as willingness to get a
vaccination [14,50]. Therefore, the public can benefit from
infodemic management (dissemination of risk information)
from these sources. Some studies have also noted that
information from medical professionals and official authorities
could elicit a favorable public reaction [39]. Therefore, the
official authorities’ infodemic management through risk
communication strategies involving health experts can build
more resilience to counter infodemics, and it is hypothesized
as follows: infodemic management through communicative
actions in solving the COVID-19 vaccine safety problem
positively affects the WFVC (H7).

Research Design
This study used a cross-sectional research design vis-à-vis a
web-based survey to examine the adversities (risk perception
about COVID-19 vaccine safety) associated with infodemics
and the underlying mechanisms of perceptual, situational, and
motivational variables, resulting in risk communication behavior
that leads to WFVC. Owing to this study’s purpose, internet
users possibly exposed to COVID-19 vaccine–related content
were the target population. The criteria for inclusion of the
respondents were (1) age ≥18 years and (2) internet users
exposed to information about COVID-19 vaccine–related
infodemics. A nationally representative sample of 1946 internet
users across Pakistan was collected using a web-based
questionnaire administered through Google Forms. The web
link to the questionnaire was posted on numerous social media
platforms. Web-based data collection suited the aims and nature
of this research and the desire to approach real-time social media
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users who are susceptible to infodemics. A filter question was
asked regarding exposure to infodemics. Participants voluntarily
participated in this research after completing an informed
consent form and reading ethical permissions. Responses were
received over 3 months, from May 2022 to July 2022. Pakistan
had approximately 89.1 million active internet users in January
2022. This study undertook a 2-fold strategy to confirm sample
generalization. First, this research used a G-Power analysis,
which confirmed that a sample size greater than 1800 is
appropriate, with an effect size (f) of 0.4892 and power of 0.90
(P=.001). Second, Krejcie and Morgan’s sample size
determination formula also authenticated that a sample size of
1537 can exhibit adequate generalization for a population of
less than 100 million with a confidence level of 2.5%. Therefore,
a minimum of 1800 adult internet users would have been
required to execute this research. However, this research used
covariance structural equational modeling that requires data to
meet the normality assumption. Therefore, approximately
15%-20% more data were collected as a caution to avoid

generalizability issues in the case of outlier case deletion to
meet data normality assumptions. Translational and content
validities were obtained from 10 experts and academicians. The
questionnaire and construct definitions were sent out to them
to read, and they were asked to rate their suitability on a 4-point
Likert scale. After obtaining their responses, the content validity
rating was calculated and found to be within the suggested
threshold of 0.66. However, language adjustments were
incorporated according to feedback. The demographic analysis
demonstrated a plurality of respondent characteristics; among
the 1946 respondents, 1067 (54.83%) were men, and 879
(45.17%) were women. Of the 1946 respondents, a plurality of
respondents, 868 (44.6%) were aged between 18 and 30. Of the
1946 respondents, the number of unmarried respondents were
1327 (68.19%), 588 (30.22%) were married, and 31 (1.59%)
were divorced. A total of 823 (42.29%) participants had a
college degree. The demographic characteristics of the
participants are shown in Table 1.

Table 1. Demographic characteristics (N=1946).

Frequency, n (%)Demographic

Gender

1067 (54.8)Man

879 (45.2)Woman

Marital status

1327 (68.2)Unmarried

588 (30.2)Married

31 (1.6)Divorced

Area

1639 (84.2)Urban

307 (15.8)Rural

Age range (years)

868 (44.6)18-30

527 (27.1)31-44

394 (20.2)45-59

157 (8.1)≥60

Education level

619 (31.8)High school certificate

823 (42.3)College diploma

504 (25.9)University degree

Ethical Considerations
The study was conducted in accordance with the guidelines of
the Declaration of Helsinki and approved by the Institutional
Research Ethical Committee of Centre for Media and
Communication Studies, University of Gujrat, Gujrat 50,700,
Pakistan (Ref.No.UOG/CMCS/2022/395B). This research also
followed the standards for reporting web-based
surveys—CHERRIES (The Checklist for Reporting Results of
Internet E-Surveys) checklist—and informed consent was

obtained from all participants involved in the study. All data
were collected anonymously and kept confidential. There was
no remuneration or compensation offered to the respondents.
Informed consent was obtained from all participants involved
in the study.

Measurement
The variable of infodemics was measured using 5 items adapted
from literature. The items were as follows: (1) “COVID-19
vaccine development did not involve valid safety testing,” (2)
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“COVID-19 vaccine contains dangerous nanoparticles that will
affect human health,” (3) “COVID-19 vaccine is a Population
Control Mechanism,” (4) “The microchip can be implanted in
my body through COVID-19 Vaccine,” and (5) “The COVID-19
vaccine negatively affects human health.” In this study, risk
perception about COVID-19 vaccines was measured using 4
items adapted from the literature [52]. Problem, involvement,
and constraint recognition were measured using 4 items for each
variable, adapted from the literature [24,25]. Situational
motivation was measured using 3 items adapted from the
literature [24,25]. Risk communicative behavior is a
second-order construct, including information seeking,
forfending, attending, and permitting. Each dimension was
measured using 2 items suggested in the literature [24,25].
WFVC was measured using 3 items adapted from the literature
[53]. All items involved in this research were measured on a

5-point Likert scale “(5=strongly agree, 4=agree, 3=neutral,
2=disagree, and 1=strongly disagree).”

Results

Overview
SPSS software (version 22.0; IBM Corp) was initially used to
perform several statistical tests, including (1) data normality,
(2) outlier visualization, (3) variance inflation, and (4) Pearson
test for correlation. The findings revealed satisfactory normality
of the data after removing 85 outliers. Furthermore, the variance
inflation tests revealed no threatening issue regarding
multicollinearity in the data; all items were reported to be far
below the cut-off value of 10. The results of the bivariate
correlations are presented in Table 2, and the variables are
correlated, as theorized in this study.

Table 2. Correlations.

WFVCgRCBfSMeCRdIRcPRbRPCVaInfodemicsαMean (SD)Variables

———————h1.8763.70 (1.23)Infodemics

——————10.18.8874.39 (0.889)RPCV

—————10.130.37.8163.99 (0.747)PR

————10.520.470.57.8103.68 (0.718)IR

———10.140.400.29−0.11.8813.29 (0.724)CR

——10.170.540.310.260.35.7954.37 (0.955)SM

—10.270.200.280.340.120.26.8964.16 (0.887)RCB

10.530.360.110.380.100.260.29.8433.89 (0.681)WFVC

aRPCV: risk perception about COVID-19 vaccine safety.
bPR: problem recognition.
cIR: involvement recognition.
dCR: constraint recognition.
eSM: situational motivation.
fRCB: risk communicative behavior.
gWFVC: willingness to get fully vaccinated against COVID-19.
hNot applicable.

Confirmatory Factor Analysis
After the descriptive analysis, this study conducted a
confirmatory factor analysis using structural equation modeling
(SEM) techniques on Amos 23.0 (IBM Corp). SEM is a better
method for validating the internal reliability, validity, and
goodness-of-fit model. The confirmatory factor analysis
measurement results exhibited an excellent fit model (Table 3).
The recommended acceptable values of the goodness-of-fit
index, Turkey-Lewis Index, incremental fit index, and
comparative fit index are between 0.90 and 1. Similarly, a root
mean square error of approximation value of below 0.60 is
considered satisfactory, and the chi-square per df must be
between 1 and 5. The values presented in Table 3 suggest
acceptable values for the chi-square per df, and absolute and
incremental indices (eg, comparative fit index and Turkey-Lewis
Index) aligned with these recommended values.

Subsequently, the convergent validity and internal reliability
were investigated based on the recommended threshold values
of the composite reliability (above 0.80) and the average
variance extracted (above 0.50).

The Fornell and Larcker technique was used to estimate the
discriminant validity across all research constructs. The findings
demonstrated that discriminant validity was established because
the associations between variables and their original variables
were stronger than their shared associations with other variables
in the measurement model (Table 4). Before performing
inferential statistics, a structural model was assessed for
goodness-of-fit model indices, and the results were satisfactory
(Table 3). Item loadings are accessible in Figure 2 and Table
5.
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Table 3. Confirmatory factor analysis.

RMSEAeCFIdIFIcTLIbGFIaChi-square (df)Measurement models

0.0420.960.930.930.972379 (3.56)Measurement model

0.0450.930.910.920.931822 (2.67)Structural model

aGFI: goodness-of-fit index.
bTLI: Turkey-Lewis Index.
cCFI: comparative fit index.
dIFI: incremental fit index.
eRMSEA: root mean square error of approximation.

Table 4. Validity.

WFVChRCBgSMfCRIRePRdRPCVcInfodemicsAVEbCRaVariables

———————j(0.825)i0.6820.895Infodemics

——————(0.834)0.180.6970.902RPCV

—————(0.731)0.310.410.5350.821PR

————(0.775)0.570.510.160.6010.817IR

———(0.811)0.580.48−0.130.300.6580.884CR

——(0.771)0.190.310.210.350.440.5950.813SM

—(0.775)0.170.340.380.410.230.350.6010.923RCB

(0.804)0.230.44−0.230.520.180.280.270.6470.845WFVC

aCR: constraint recognition.
bAVE: average variance extracted.
cRPCV: risk perception about COVID-19 vaccine safety.
dPR: problem recognition.
eIR: involvement recognition.
fSM: situational motivation.
gRCB: risk communicative behavior.
hWFVC: willingness to get fully vaccinated against COVID-19.
iValues in parentheses represents Square root of Average Variance Extracted.
jNot applicable.
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Figure 2. Measurement model. CR: constraint recognition; ID: infodemics; IR: involvement recognition; PR: problem recognition; RCB: risk
communicative behavior; RPCV: risk perception about COVID-19 vaccine safety; SM: situational motivation; WFVC: willingness to get fully vaccinated
against COVID-19.
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Table 5. Standardized loadings.

Item loadingsVariable

IDa

0.84ID1

0.89ID2

0.76ID3

0.81ID4

0.54bID5

RPCVc

0.60RPCV1

0.90RPCV2

0.91RPCV3

0.89RPCV4

PRd

0.68PR1

0.82PR2

0.70PR3

0.72PR4

IRe

0.72IR1

0.84IR2

0.76IR3

0.51fIR4

CRg

0.74CR1

0.75CR2

0.94CR3

0.80CR4

SMh

0.73SM1

0.68SM2

0.89SM3

RCBi

0.80RCB1 information attending (dimension)

0.74RCB2

0.83RCB3 information seeking (dimension)

0.79RCB4

0.69RCB5 information permitting (dimension)

0.86RCB6

0.71RCB7 information forefending (dimension)

0.77RCB8

WFVCj
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Item loadingsVariable

0.85WFVC1j

0.75WFVC2

0.81WFVC3

aID: infodemics.
bRemoved items.
cRPCV: risk perception about COVID-19 vaccine safety.
dPR: problem recognition.
eIR: involvement recognition.
fdeleted item.
gCR: constraint recognition.
hSM: situational motivation.
iRCB: risk communicative behavior.
jWFVC: willingness to get fully vaccinated against COVID-19.

Hypothesis Testing
This study proposed 7 hypotheses and used SEM path analysis
to test these assumptions. H1 predicted the influence of
infodemics on the RPCV. The SEM results revealed a
significantly positive (β=.43; P=.001) influence of infodemics
on RPCV; therefore, H1 was supported. H2 postulated a positive
influence of individuals’ RPCV on problem recognition. The
path analysis revealed a positive and significant coefficient
(β=.46; P=001), which supported H2. The third hypothesis (H3)
assumed a positive influence of individuals’ RPCV on
involvement recognition. The path analysis showed a positive
and significant coefficient (β=.51; P=.001), which implies that
H3 is supported. Furthermore, H4 assumed a positive influence

of individuals’ RPCV on constraint recognition; the path
analysis showed a positive and significant coefficient (β=.34;
P=.04), supporting H4.

The results of the SEM path analysis also tested the influence
of the (H5a) problem (β=.25; P=.01), (H5b) involvement (β=.57;
P=.001), and (H5c) constraint recognition (β=−.13; P=.001) on
situational motivation in solving vaccine uptake. Thus, H5a,
5b, and 5c were supported. H6 predicted a positive influence
of situational motivation on risk communication behavior, which
was also supported and found significant (β=.53; P=.001;

R2=0.40). Finally, the direct influence of risk communication

behavior was positive and significant (β=.48; P=.001; R2=0.46)
on WFVC, supporting H7 (Figure 3 and Table 6).

Figure 3. Structural model.

JMIR Form Res 2023 | vol. 7 | e43628 | p. 12https://formative.jmir.org/2023/1/e43628
(page number not for citation purposes)

Jin et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 6. Hypothesis testing.

Hypothesist valueP valueβDirect influences

H1 supported11.18.01.43Infodemics → RPCVa

H2 supported8.74.001.46RPCV → problem recognition

H3 supported10.83.001.51RPCV → involvement recognition

H4 supported4.13.04.34RPCV → constraint recognition

H5a supported8.72.001.25Problem recognition → situational motivation

H5b supported6.17.001.57Involvement recognition → situational motivation

H5c supported7.21.001−.13Constraint recognition → situational motivation

H6 supported8.21.001.53Situational motivation → risk communicative behavior

H7 supported9.36.001.48Risk communicative behavior → WFVCb

aRPCV: risk perception about COVID-19 vaccine safety.
bWFVC: willingness to get fully vaccinated against COVID-19.

Discussion

Principal Findings
The purpose of this study was multifold: (1) to explain and
predict the influence of infodemics in the promotion of risk
perception about COVID-19 vaccine safety; (2) to understand
the role of risk perception in outlining the individuals’
perceptual, cognitive, and situational engagement in adopting
communicative behavior in problem-solving; and (3) to use the
health information seeking approach to determine the efficacy
of the information management strategies used by the health
authorities. To meet these purposes, this study applied the
STOPS to measure the outcome variable of WFVC and verify
the role of communicative actions in the problem chain
identification effect. This study proposed several hypotheses to
test the relationship between the constructs involved in this
problem chain identification and its outcomes. H1 suggests that
infodemics predict risk perception, as validated by an empirical
study. H2, H3, and H4 posited that risk perception, which is a
function of infodemics, leads to realization of the problem,
involvement, and constraint evaluation. Our findings supported
H2, H3, and H4 and revealed that the prevailing threat of risk
perception hinders vaccination. This is consistent with previous
studies that support a similar threat to public hesitancy due to
myths disseminated by social media [29,37]. The result of H5
also verified the STOPS’s notion that if a person realizes a
problematic situation, it enhances their motivation to obtain
domain-specific information. These results align with those of
prior studies that verified that the problem-recognition chain
influences situational motivation [42,48].

Furthermore, H6 led to a better understanding of individuals’
information behaviors concerning issues related to COVID-19.
It has contributed to the development of public strategies to
facilitate others adopting a favorable position on readiness to
be fully vaccinated. Previous studies have also found that
situational motivation intensifies communicative behavior
[45,48]. In the context of COVID-19 vaccination, these results
are noteworthy and valuable for health authorities managing
infodemics. The results for H6 revealed that the negative
influences of risk perception and infodemics, such as vaccine

hesitancy, are not the ultimate consequence [9,10,32]. However,
regardless of this negativity, this study has demonstrated that
people also implement a problem-solving approach. For
example, H6 demonstrated that the development of situational
motivation improves communicative actions, including
information seeking. Therefore, this research made a substantial
contribution by validating the idea of information behaviors
commonly known as communicative action in problem-solving.
This is more comprehensive and all-encompassing compared
with the previous notion of negative influences. In the past,
many studies on health communication concentrated on
information acquisition and selection [41,48].

This study identified 4 critical communicative behaviors for
managing infodemics. These dimensions are primarily related
to information acquisition and selection. According to our
research findings, the risk-communicative actions of individuals
are connected to WFVC. Previous studies have also identified
the relationship of communicative action with behavioral
outcomes and are on par with the findings of this research
[14,42]. Risk communication actions are primarily associated
with risk management such as infodemics [39]. The results
showed that respondents who came into contact with the
information (digital interventions) provided by official
authorities or health experts were encouraged to obtain
additional information. Consequently, the current digital media
landscape influences health outcomes [21,37]. Thus, the results
suggest that the desire to obtain situation-specific information
corresponds to encouraging public health responses [41]. The
findings also indicate that people tend to identify the connections
between one’s WFVC issue and other related difficulties, such
as vaccine safety. Overall, this study suggests that as individuals’
level of concern increases because of infodemics, a phenomenon
known as the “problem chain recognition effect” starts which
corresponds to an increase in situational motivation [24,46].
Increased situational motivation enhances reliance on active
information seeking. Therefore, reliable digital health
interventions (eg, physicians) and government authorities can
significantly determine the willingness to be fully vaccinated
against COVID-19 [14,50]. However, infodemic management
with situation-specific information is an important factor in
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improving public response. In summary, identifying the spread
of infodemics among the public will be an excellent strategy
for strengthening the efficacy of health campaigns.

Theoretical Implications
This research extended the theoretical explanation of the STOPS
by integrating notions of social support theory and thus
presented a more significant number of theoretical assumptions.
Furthermore, the study applied a novel context related to health
concerns that helped explain the central communicative role in
reducing the adverse effects of infodemics. The results robustly
advance the implications of the STOPS in health-related
problem-solving. The STOPS offers relative advantages when
describing and explaining the more complicated phenomenon
of communicative action (eg, members of a public choosing
which information to seek). However, this research advances
the STOPS by using diverse approaches to describe the
communicative environment during COVID-19. As COVID-19
vaccination is a solution, misinformation based on rumors,
myths, and conspiracies about the vaccine brand or country of
origin is a problem [10,26]. This study used the STOPS because
of its situational attributes and theoretical strength. It integrates
it with notions of social support theory to develop a more
comprehensive problem-solving approach [48,51].

In line with the positive psychology approach, we argue that
infodemics not only are a communicative environment during
COVID-19 but also include infodemic management through
several risk communication strategies [39]. Therefore, the
infodemic management concept was reoperationalized in this
study to propose a model that can provide a more reasonable
solution for resolving COVID-19 safety concerns. Consequently,
we explored the new theoretical implications of the STOPS and
its substantial contributions to experts in the field of
communication (discussed in the following section). This study
shows that the STOPS is a valuable tool for health
communication and supports its relevance as a theoretical
framework. Understanding health issues is a prerequisite to
developing positive attitudes, intentions, and behaviors. This
study sheds light on how people learn about and process
health-related information. As they are aware of the issues,
limitations, and stakes in finding solutions, these people are
motivated to take action to remedy the current dire lack of
willingness to take vaccine shots. Thus, this theory becomes
handy and supports researchers who are determined to find the
theoretical process by which individuals become motivated
concerning COVID-19 vaccine safety issues. It prepares a
blueprint for strategic health communication campaigns to raise
individuals’ levels of responsiveness to COVID-19 vaccine
hesitancy. To reiterate, the identification of infodemics among
the public and infodemic management vis-à-vis reliable digital
interventions is an excellent strategy to combat resistance against
vaccination programs and to strengthen the efficacy of health
campaigns. This study should be repeated in various
health-related settings in the future.

Practical Implications
The communicative approach in research has received little
public attention. Using the STOPS in the infodemics and its
management domain, identification of the problem chain effect,

and digital interventions will help health campaigns on vaccine
safety. Health communicators must frequently promote public
awareness to rectify issues such as COVID-19 vaccine hesitancy
owing to higher levels of immediate importance. This research
will encourage health communicators to design and implement
more effective communication initiatives to manage infodemics,
especially when they understand the effect of problem chain
recognition. Targeted campaigns can be launched to address
the targeted problems, resulting in more positive public
engagement.

Health communicators can create various communication
agendas and strategies by reaching out to the public to clarify
misinformation. However, identifying more prominent
references and their sources is critical to obtain efficient results
from health campaigns. The problem-identification approach
can help address specific requirements and features of the
selected health concern (eg, how to reduce risk perception) and
organize campaigns accordingly. The results provide examples
of how campaign objectives can be defined using STOPS tenets
by performing a simple evaluation matrix before designing
health campaigns.

Limitations and Future Research
First, although the results match the predictions, using
nonrepresentative national samples is not ideal. To generalize
our findings, future research must use nationally representative
samples from other countries and other immunization issues
such as polio. Second, multiple vaccination-related questions
in one survey increased the participant similarity. Therefore,
reducing response bias may require further research. This study
attempted to avoid this, but its goal was to identify the problem
chain recognition effect that may have overlooked concerns.
Third, future studies could simulate the impact of chain
recognition in real life using quasi-experimental methods to
provide a more sophisticated causal effect. Finally, this study
did not highlight the referent criterion, which future studies
must measure to assess the subjective judgment rules people
use to solve the COVID-19 vaccination problem.

Conclusions
The understudied mechanisms of perceptual, situational, and
motivational factors that may have fostered negative perceptions
of COVID-19 vaccine safety were investigated in this study.
This study revealed how the STOPS could support WFVC in
active public participation in information-seeking patterns.
Therefore, we conclude that the likelihood of managing
infodemics using situational context through exposure to
relevant information could improve one’s knowledge of
forfending and selection, which can lead to robust WFVC.
Therefore, more situation-specific information about the
underpinning problem (ie, the selection of an appropriate
vaccine) can be made accessible through several official digital
sources. This would lead to a more active public health response.
In summary, health communicators can become more strategic
as they comprehend the theoretical justification and conclusions
of the STOPS. In light of our results, health communication
campaigns can use the STOPS approach to obtain positive
results. They must consider the elements of information-seeking
and situational factors that have been overlooked in the past.
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The communicative cues suggested a direct link with the
COVID-19 vaccine shot uptake. Therefore, high-quality

information support (eg, using experts) can effectively improve
positive public health responses.

Data Availability
All data and materials can be obtained from the corresponding author upon reasonable request.

Authors' Contributions
Conceptualization was carried out by QJ, SHR, MY, UZ, ECO, AAS, RC, and AM. The methodology was carried out by QJ,
SHR, MY, UZ, ECO, AAS, RC, and AM. SHR, MY, UZ, and AAS were involved with the software. Validation studies were
conducted by QJ, SHR, MY, UZ, ECO, and AAS. The formal analysis was conducted by QJ, SHR, MY, UZ, ECO, and AAS.
The investigation was conducted by QJ, SHR, MY, UZ, ECO, AAS, RC, and AM. Resources were checked by QJ, SHR, MY,
UZ, ECO, AAS, and RC. Data curation was conducted by QJ, SHR, MY, UZ, ECO, AAS, RC, and AM. Furthermore,
writing—original draft preparation—was done by QJ, SHR, MY, UZ, ECO, AAS, RC, and AM; writing—review and editing—was
done by QJ, SHR, MY, UZ, ECO, AAS, RC, and AM. Visualization was conducted by QJ, SHR, MY, UZ, ECO, and AAS. QJ,
SHR, MY, UZ, AAS, and AM were involved in supervision. Funding acquisition was handled by QJ, SHR, MY, UZ. Project
administration was handled by QJ, SHR, MY, UZ, ECO, AAS, RC, and AM. All authors have read and agreed to the published
version of the manuscript.

Conflicts of Interest
None declared.

References

1. WHO coronavirus (COVID-19) dashboard. World Health Organization. 2022. URL: https://covid19.who.int/?gclid=CjwKCA
jwgaeYBhBAEiwAvMgp2n39qIeLWdOiAmh3dbSqKe8LeS-NZx8sF9LayO5L14yTLqnMZtb1sRoCh54QAvD_BwE
[accessed 2022-09-24]

2. Hsu HT, Petering R, Onasch-Vera L. Implications of COVID-19 vaccine uptake among young adults experiencing
homelessness: a brief report. J Soc Distress Homeless 2022;31(2):232-237 [FREE Full text] [doi:
10.1080/10530789.2021.1925046]

3. Tenforde MW, Self WH, Gaglani M, Ginde AA, Douin DJ, Talbot HK, et al. Effectiveness of mRNA vaccination in
preventing COVID-19-associated invasive mechanical ventilation and death - United States, March 2021-January 2022.
MMWR Morb Mortal Wkly Rep 2022 Mar 25;71(12):459-465 [FREE Full text] [doi: 10.15585/mmwr.mm7112e1] [Medline:
35324878]

4. Gao J, Raza SH, Yousaf M, Shah AA, Hussain I, Malik A. How does digital media search for COVID-19 influence vaccine
hesitancy? Exploring the trade-off between Google trends, infodemics, conspiracy beliefs and religious fatalism. Vaccines
(Basel) 2023 Jan 03;11(1):114 [FREE Full text] [doi: 10.3390/vaccines11010114] [Medline: 36679959]

5. Guidry JP, Laestadius LI, Vraga EK, Miller CA, Perrin PB, Burton CW, et al. Willingness to get the COVID-19 vaccine
with and without emergency use authorization. Am J Infect Control 2021 Feb;49(2):137-142 [FREE Full text] [doi:
10.1016/j.ajic.2020.11.018] [Medline: 33227323]

6. Jin Q, Raza SH, Yousaf M, Zaman U, Siang JM. Can communication strategies combat COVID-19 vaccine hesitancy with
trade-off between public service messages and public skepticism? Experimental evidence from Pakistan. Vaccines (Basel)
2021 Jul 07;9(7):757 [FREE Full text] [doi: 10.3390/vaccines9070757] [Medline: 34358173]

7. Loomba S, de Figueiredo A, Piatek SJ, de Graaf K, Larson HJ. Measuring the impact of COVID-19 vaccine misinformation
on vaccination intent in the UK and USA. Nat Hum Behav 2021 Mar;5(3):337-348 [doi: 10.1038/s41562-021-01056-1]
[Medline: 33547453]

8. Mheidly N, Fares J. Leveraging media and health communication strategies to overcome the COVID-19 infodemic. J Public
Health Policy 2020 Dec;41(4):410-420 [FREE Full text] [doi: 10.1057/s41271-020-00247-w] [Medline: 32826935]

9. Pian W, Chi J, Ma F. The causes, impacts and countermeasures of COVID-19 "infodemic": a systematic review using
narrative synthesis. Inf Process Manag 2021 Nov;58(6):102713 [FREE Full text] [doi: 10.1016/j.ipm.2021.102713] [Medline:
34720340]

10. Zarocostas J. How to fight an infodemic. Lancet 2020 Feb 29;395(10225):676 [FREE Full text] [doi:
10.1016/S0140-6736(20)30461-X] [Medline: 32113495]

11. Chen YR, Hung-Baesecke CF, Kim JN. Identifying active hot-issue communicators and subgroup identifiers: examining
the situational theory of problem solving. J Mass Commun Q 2017;94(1):124-147 [FREE Full text] [doi:
10.1177/1077699016629371]

12. Muhajarine N, Adeyinka DA, McCutcheon J, Green KL, Fahlman M, Kallio N. COVID-19 vaccine hesitancy and refusal
and associated factors in an adult population in Saskatchewan, Canada: evidence from predictive modelling. PLoS One
2021 Nov 12;16(11):e0259513 [FREE Full text] [doi: 10.1371/journal.pone.0259513] [Medline: 34767603]

JMIR Form Res 2023 | vol. 7 | e43628 | p. 15https://formative.jmir.org/2023/1/e43628
(page number not for citation purposes)

Jin et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://covid19.who.int/?gclid=CjwKCAjwgaeYBhBAEiwAvMgp2n39qIeLWdOiAmh3dbSqKe8LeS-NZx8sF9LayO5L14yTLqnMZtb1sRoCh54QAvD_BwE
https://covid19.who.int/?gclid=CjwKCAjwgaeYBhBAEiwAvMgp2n39qIeLWdOiAmh3dbSqKe8LeS-NZx8sF9LayO5L14yTLqnMZtb1sRoCh54QAvD_BwE
https://www.tandfonline.com/doi/abs/10.1080/10530789.2021.1925046
http://dx.doi.org/10.1080/10530789.2021.1925046
https://doi.org/10.15585/mmwr.mm7112e1
http://dx.doi.org/10.15585/mmwr.mm7112e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35324878&dopt=Abstract
https://www.mdpi.com/resolver?pii=vaccines11010114
http://dx.doi.org/10.3390/vaccines11010114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36679959&dopt=Abstract
https://europepmc.org/abstract/MED/33227323
http://dx.doi.org/10.1016/j.ajic.2020.11.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33227323&dopt=Abstract
https://www.mdpi.com/resolver?pii=vaccines9070757
http://dx.doi.org/10.3390/vaccines9070757
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34358173&dopt=Abstract
http://dx.doi.org/10.1038/s41562-021-01056-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33547453&dopt=Abstract
https://europepmc.org/abstract/MED/32826935
http://dx.doi.org/10.1057/s41271-020-00247-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32826935&dopt=Abstract
https://europepmc.org/abstract/MED/34720340
http://dx.doi.org/10.1016/j.ipm.2021.102713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34720340&dopt=Abstract
https://europepmc.org/abstract/MED/32113495
http://dx.doi.org/10.1016/S0140-6736(20)30461-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32113495&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1077699016629371
http://dx.doi.org/10.1177/1077699016629371
https://dx.plos.org/10.1371/journal.pone.0259513
http://dx.doi.org/10.1371/journal.pone.0259513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34767603&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


13. Gargano LM, Underwood NL, Sales JM, Seib K, Morfaw C, Murray D, et al. Influence of sources of information about
influenza vaccine on parental attitudes and adolescent vaccine receipt. Hum Vaccin Immunother 2015;11(7):1641-1647
[FREE Full text] [doi: 10.1080/21645515.2015.1038445] [Medline: 25996686]

14. Wilkinson TJ, Lightfoot CJ, Palmer J, Smith AC. Navigating the COVID-19 infodemic in those living with kidney disease:
access and trust in health information sources and the association with anxiety and depression. Curr Med Res Opin 2022
Jan;38(1):35-42 [doi: 10.1080/03007995.2021.1984221] [Medline: 34551667]

15. Kim HJ, Hong H. Predicting information behaviors in the COVID-19 pandemic: integrating the role of emotions and
subjective norms into the Situational Theory of Problem Solving (STOPS) framework. Health Commun 2022
Nov;37(13):1640-1649 [doi: 10.1080/10410236.2021.1911399] [Medline: 33876657]

16. Gramacho WG, Turgeon M. When politics collides with public health: COVID-19 vaccine country of origin and vaccination
acceptance in Brazil. Vaccine 2021 May 06;39(19):2608-2612 [FREE Full text] [doi: 10.1016/j.vaccine.2021.03.080]
[Medline: 33846045]

17. Verma G, Bhardwaj A, Aledavood T, De Choudhury M, Kumar S. Examining the impact of sharing COVID-19
misinformation online on mental health. Sci Rep 2022 May 16;12(1):8045 [FREE Full text] [doi:
10.1038/s41598-022-11488-y] [Medline: 35577820]

18. Harapan H, Itoh N, Yufika A, Winardi W, Keam S, Te H, et al. Coronavirus disease 2019 (COVID-19): a literature review.
J Infect Public Health 2020 May;13(5):667-673 [FREE Full text] [doi: 10.1016/j.jiph.2020.03.019] [Medline: 32340833]

19. Yousaf M, Hassan Raza S, Mahmood N, Core R, Zaman U, Malik A. Immunity debt or vaccination crisis? A multi-method
evidence on vaccine acceptance and media framing for emerging COVID-19 variants. Vaccine 2022 Mar 15;40(12):1855-1863
[FREE Full text] [doi: 10.1016/j.vaccine.2022.01.055] [Medline: 35153094]

20. Wu Q, Dudley MZ, Chen X, Bai X, Dong K, Zhuang T, et al. Evaluation of the safety profile of COVID-19 vaccines: a
rapid review. BMC Med 2021 Jul 28;19(1):173 [FREE Full text] [doi: 10.1186/s12916-021-02059-5] [Medline: 34315454]

21. Gisondi MA, Barber R, Faust JS, Raja A, Strehlow MC, Westafer LM, et al. A deadly infodemic: social media and the
power of COVID-19 misinformation. J Med Internet Res 2022 Feb 01;24(2):e35552 [FREE Full text] [doi: 10.2196/35552]
[Medline: 35007204]

22. Bsoul EA, Loomer PM. COVID-19 vaccination experience among United States dental professionals and students: safety,
confidence, concerns, and side effects. PLoS One 2022 Apr 23;17(2):e0264323 [FREE Full text] [doi:
10.1371/journal.pone.0264323] [Medline: 35192657]

23. Barceló J, Sheen GC, Tung HH, Wu W. Vaccine nationalism among the public: a cross-country experimental evidence of
own-country bias towards COVID-19 vaccination. Soc Sci Med 2022 Oct;310:115278 [FREE Full text] [doi:
10.1016/j.socscimed.2022.115278] [Medline: 35994879]

24. Jiang H, Kim JN, Liu B, Luo Y. The impact of perceptual and situational factors on environmental communication: a study
of citizen engagement in China. Environmental Communication 2019;13(5):582-602 [FREE Full text] [doi:
10.1080/17524032.2017.1346517]

25. Kim JN, Grunig JE. Problem solving and communicative action: a situational theory of problem solving. J Commun 2011
Feb;61(1):120-149 [FREE Full text] [doi: 10.1111/j.1460-2466.2010.01529.x]

26. Balakrishnan V, Ng WZ, Soo MC, Han GJ, Lee CJ. Infodemic and fake news - a comprehensive overview of its global
magnitude during the COVID-19 pandemic in 2021: a scoping review. Int J Disaster Risk Reduct 2022 Aug;78:103144
[FREE Full text] [doi: 10.1016/j.ijdrr.2022.103144] [Medline: 35791376]

27. Lazić A, Žeželj I. A systematic review of narrative interventions: lessons for countering anti-vaccination conspiracy theories
and misinformation. Public Underst Sci 2021 Aug;30(6):644-670 [doi: 10.1177/09636625211011881] [Medline: 34006153]

28. Kim JN, Krishna A. Publics and lay informatics: a review of the situational theory of problem solving. Ann Int Commun
Assoc 2014;38(1):71-105 [FREE Full text] [doi: 10.1080/23808985.2014.11679159]

29. Cardenas NC. 'Europe and United States vaccine hesitancy': leveraging strategic policy for 'infodemic' on COVID-19
vaccines. J Public Health (Oxf) 2022 Jun 27;44(2):e315-e316 [FREE Full text] [doi: 10.1093/pubmed/fdab228] [Medline:
34137434]

30. Hassan Raza S, Yousaf M, Zaman U, Waheed Khan S, Core R, Malik A. Unlocking infodemics and mysteries in COVID-19
vaccine hesitancy: nexus of conspiracy beliefs, digital informational support, psychological well-being, and religious
fatalism. Vaccine 2023 Mar 03;41(10):1703-1715 [FREE Full text] [doi: 10.1016/j.vaccine.2023.01.047] [Medline:
36754765]

31. Balakrishnan V. COVID-19 and fake news dissemination among Malaysians – motives and its sociodemographic correlates.
Int J Disaster Risk Reduct 2022 Apr 15;73:102900 [FREE Full text] [doi: 10.1016/j.ijdrr.2022.102900]

32. Chen X, Lee W, Lin F. Infodemic, institutional trust, and COVID-19 vaccine hesitancy: a cross-national survey. Int J
Environ Res Public Health 2022 Jun 30;19(13):8033 [FREE Full text] [doi: 10.3390/ijerph19138033] [Medline: 35805691]

33. Popa AD, Enache AI, Popa IV, Antoniu SA, Dragomir RA, Burlacu A. Determinants of the hesitancy toward COVID-19
vaccination in eastern European countries and the relationship with health and vaccine literacy: a literature review. Vaccines
(Basel) 2022 Apr 23;10(5):672 [FREE Full text] [doi: 10.3390/vaccines10050672] [Medline: 35632428]

34. Sharma A, Hewege C, Perera C. Exploration of privacy, ethical and regulatory concerns related to COVID-19 vaccine
passport implementation. In: Proceedings of the HCI for Cybersecurity, Privacy and Trust: 4th International Conference,

JMIR Form Res 2023 | vol. 7 | e43628 | p. 16https://formative.jmir.org/2023/1/e43628
(page number not for citation purposes)

Jin et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/25996686
http://dx.doi.org/10.1080/21645515.2015.1038445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25996686&dopt=Abstract
http://dx.doi.org/10.1080/03007995.2021.1984221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34551667&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2021.1911399
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33876657&dopt=Abstract
https://europepmc.org/abstract/MED/33846045
http://dx.doi.org/10.1016/j.vaccine.2021.03.080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33846045&dopt=Abstract
https://doi.org/10.1038/s41598-022-11488-y
http://dx.doi.org/10.1038/s41598-022-11488-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35577820&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1876-0341(20)30432-9
http://dx.doi.org/10.1016/j.jiph.2020.03.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32340833&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(22)00101-3
http://dx.doi.org/10.1016/j.vaccine.2022.01.055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35153094&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-021-02059-5
http://dx.doi.org/10.1186/s12916-021-02059-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34315454&dopt=Abstract
https://www.jmir.org/2022/2/e35552/
http://dx.doi.org/10.2196/35552
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35007204&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0264323
http://dx.doi.org/10.1371/journal.pone.0264323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35192657&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0277-9536(22)00584-6
http://dx.doi.org/10.1016/j.socscimed.2022.115278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35994879&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/17524032.2017.1346517?journalCode=renc20
http://dx.doi.org/10.1080/17524032.2017.1346517
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1460-2466.2010.01529.x
http://dx.doi.org/10.1111/j.1460-2466.2010.01529.x
https://europepmc.org/abstract/MED/35791376
http://dx.doi.org/10.1016/j.ijdrr.2022.103144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35791376&dopt=Abstract
http://dx.doi.org/10.1177/09636625211011881
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34006153&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/23808985.2014.11679159
http://dx.doi.org/10.1080/23808985.2014.11679159
https://europepmc.org/abstract/MED/34137434
http://dx.doi.org/10.1093/pubmed/fdab228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34137434&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(23)00079-8
http://dx.doi.org/10.1016/j.vaccine.2023.01.047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36754765&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S2212420922001194
http://dx.doi.org/10.1016/j.ijdrr.2022.102900
https://www.mdpi.com/resolver?pii=ijerph19138033
http://dx.doi.org/10.3390/ijerph19138033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35805691&dopt=Abstract
https://www.mdpi.com/resolver?pii=vaccines10050672
http://dx.doi.org/10.3390/vaccines10050672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35632428&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


HCI-CPT 2022, Held as Part of the 24th HCI International Conference. 2022 Presented at: HCI-CPT '22; June 26 to July
1, 2022; Virtual Event p. 480-491 URL: https://dl.acm.org/doi/abs/10.1007/978-3-031-05563-8_30 [doi:
10.1007/978-3-031-05563-8_30]

35. Al-Rawi A, Fakida A, Grounds K. Investigation of COVID-19 misinformation in Arabic on Twitter: content analysis. JMIR
Infodemiology 2022 Jul 26;2(2):e37007 [FREE Full text] [doi: 10.2196/37007] [Medline: 35915823]

36. Lentzen MP, Huebenthal V, Kaiser R, Kreppel M, Zoeller JE, Zirk M. A retrospective analysis of social media posts
pertaining to COVID-19 vaccination side effects. Vaccine 2022 Jan 03;40(1):43-51 [FREE Full text] [doi:
10.1016/j.vaccine.2021.11.052] [Medline: 34857421]

37. Ngai CS, Singh RG, Yao L. Impact of COVID-19 vaccine misinformation on social media virality: content analysis of
message themes and writing strategies. J Med Internet Res 2022 Jul 06;24(7):e37806 [FREE Full text] [doi: 10.2196/37806]
[Medline: 35731969]

38. Mendoza RU, Dayrit MM, Alfonso CR, Ong MM. Public trust and the COVID-19 vaccination campaign: lessons from the
Philippines as it emerges from the Dengvaxia controversy. Int J Health Plann Manage 2021 Nov;36(6):2048-2055 [FREE
Full text] [doi: 10.1002/hpm.3297] [Medline: 34414601]

39. Lohiniva AL, Nurzhynska A, Hudi AH, Anim B, Aboagye DC. Infodemic management using digital information and
knowledge cocreation to address COVID-19 vaccine hesitancy: case study from Ghana. JMIR Infodemiology 2022 Jul
12;2(2):e37134 [FREE Full text] [doi: 10.2196/37134] [Medline: 35854815]

40. Chen YP, Chen YY, Yang KC, Lai F, Huang CH, Chen YN, et al. The prevalence and impact of fake news on COVID-19
vaccination in Taiwan: retrospective study of digital media. J Med Internet Res 2022 Apr 26;24(4):e36830 [doi:
10.2196/36830]

41. Roh S, Oh HJ. Toward a holistic approach for nuanced public segmentation: social vigilantism and the Situational Theory
of Problem Solving (STOPS). J Public Relat Res 2021;33(2):106-129 [FREE Full text] [doi:
10.1080/1062726x.2021.2007929]

42. Shen H, Xu J, Wang Y. Applying situational theory of problem solving in cancer information seeking: a cross-sectional
analysis of 2014 HINTS survey. J Health Commun 2019;24(2):165-173 [doi: 10.1080/10810730.2019.1587111] [Medline:
30849294]

43. Hayawi K, Shahriar S, Serhani MA, Taleb I, Mathew SS. ANTi-Vax: a novel Twitter dataset for COVID-19 vaccine
misinformation detection. Public Health 2022 Feb;203:23-30 [FREE Full text] [doi: 10.1016/j.puhe.2021.11.022] [Medline:
35016072]

44. Chon MG, Park H. Predicting public support for government actions in a public health crisis: testing fear, organization-public
relationship, and behavioral intention in the framework of the situational theory of problem solving. Health Commun 2021
Apr;36(4):476-486 [doi: 10.1080/10410236.2019.1700439] [Medline: 31818134]

45. Yan J, Wei J, Zhao D, Vinnikova A, Li L, Wang S. Communicating online diet-nutrition information and influencing health
behavioral intention: the role of risk perceptions, problem recognition, and situational motivation. J Health Commun
2018;23(7):624-633 [doi: 10.1080/10810730.2018.1500657] [Medline: 30058951]

46. Tao W, Hong C, Tsai WH, Yook B. Publics’ communication on controversial sociopolitical issues: extending the situational
theory of problem solving. J Appl Commun Res 2021;49(1):44-65 [doi: 10.1080/00909882.2020.1849770]

47. Kim JN, Shen H, Morgan SE. Information behaviors and problem chain recognition effect: applying situational theory of
problem solving in organ donation issues. Health Commun 2011 Mar;26(2):171-184 [doi: 10.1080/10410236.2010.544282]
[Medline: 21328116]

48. Xu X, Li H, Shan S. Understanding the health behavior decision-making process with situational theory of problem solving
in online health communities: the effects of health beliefs, message credibility, and communication behaviors on health
behavioral intention. Int J Environ Res Public Health 2021 Apr 23;18(9):4488 [FREE Full text] [doi: 10.3390/ijerph18094488]
[Medline: 33922583]

49. Kim JN, Ni L, Sha B. Breaking down the stakeholder environment: explicating approaches to the segmentation of publics
for public relations research. Journal Mass Commun Q 2008;85(4):751-768 [FREE Full text] [doi:
10.1177/107769900808500403]

50. Jaspal R, Breakwell GM. Social support, perceived risk and the likelihood of COVID-19 testing and vaccination:
cross-sectional data from the United Kingdom. Curr Psychol 2022;41(1):492-504 [FREE Full text] [doi:
10.1007/s12144-021-01681-z] [Medline: 33846675]

51. Zhou C, Xiu H, Wang Y, Yu X. Characterizing the dissemination of misinformation on social media in health emergencies:
an empirical study based on COVID-19. Inf Process Manag 2021 Jul;58(4):102554 [FREE Full text] [doi:
10.1016/j.ipm.2021.102554] [Medline: 36570740]

52. Nan X, Xie B, Madden K. Acceptability of the H1N1 vaccine among older adults: the interplay of message framing and
perceived vaccine safety and efficacy. Health Commun 2012;27(6):559-568 [doi: 10.1080/10410236.2011.617243] [Medline:
22092270]

53. Yoda T, Katsuyama H. Willingness to receive COVID-19 vaccination in Japan. Vaccines (Basel) 2021 Jan 14;9(1):48
[FREE Full text] [doi: 10.3390/vaccines9010048] [Medline: 33466675]

JMIR Form Res 2023 | vol. 7 | e43628 | p. 17https://formative.jmir.org/2023/1/e43628
(page number not for citation purposes)

Jin et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://dl.acm.org/doi/abs/10.1007/978-3-031-05563-8_30
http://dx.doi.org/10.1007/978-3-031-05563-8_30
https://infodemiology.jmir.org/2022/2/e37007/
http://dx.doi.org/10.2196/37007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35915823&dopt=Abstract
https://europepmc.org/abstract/MED/34857421
http://dx.doi.org/10.1016/j.vaccine.2021.11.052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34857421&dopt=Abstract
https://www.jmir.org/2022/7/e37806/
http://dx.doi.org/10.2196/37806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35731969&dopt=Abstract
https://europepmc.org/abstract/MED/34414601
https://europepmc.org/abstract/MED/34414601
http://dx.doi.org/10.1002/hpm.3297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34414601&dopt=Abstract
https://infodemiology.jmir.org/2022/2/e37134/
http://dx.doi.org/10.2196/37134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35854815&dopt=Abstract
http://dx.doi.org/10.2196/36830
https://www.tandfonline.com/doi/abs/10.1080/1062726X.2021.2007929
http://dx.doi.org/10.1080/1062726x.2021.2007929
http://dx.doi.org/10.1080/10810730.2019.1587111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30849294&dopt=Abstract
https://europepmc.org/abstract/MED/35016072
http://dx.doi.org/10.1016/j.puhe.2021.11.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35016072&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2019.1700439
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31818134&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2018.1500657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30058951&dopt=Abstract
http://dx.doi.org/10.1080/00909882.2020.1849770
http://dx.doi.org/10.1080/10410236.2010.544282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21328116&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18094488
http://dx.doi.org/10.3390/ijerph18094488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33922583&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/107769900808500403
http://dx.doi.org/10.1177/107769900808500403
https://europepmc.org/abstract/MED/33846675
http://dx.doi.org/10.1007/s12144-021-01681-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33846675&dopt=Abstract
https://europepmc.org/abstract/MED/36570740
http://dx.doi.org/10.1016/j.ipm.2021.102554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36570740&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2011.617243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22092270&dopt=Abstract
https://www.mdpi.com/resolver?pii=vaccines9010048
http://dx.doi.org/10.3390/vaccines9010048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33466675&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
CHERRIES: The Checklist for Reporting Results of Internet E-Surveys
SEM: structural equation modeling
STOPS: Situational Theory of Problem Solving
WFVC: willingness to get fully vaccinated against COVID-19
WHO: World Health Organization

Edited by A Mavragani; submitted 18.10.22; peer-reviewed by S Che, M Zendt; comments to author 27.01.23; revised version received
17.02.23; accepted 29.05.23; published 26.07.23

Please cite as:
Jin Q, Raza SH, Yousaf M, Zaman U, Ogadimma EC, Shah AA, Core R, Malik A
Assessing How Risk Communication Surveillance Prompts COVID-19 Vaccine Acceptance Among Internet Users by Applying the
Situational Theory of Problem Solving: Cross-Sectional Study
JMIR Form Res 2023;7:e43628
URL: https://formative.jmir.org/2023/1/e43628
doi: 10.2196/43628
PMID: 37315198

©Qiang Jin, Syed Hassan Raza, Muhammad Yousaf, Umer Zaman, Emenyeonu C Ogadimma, Amjad Ali Shah, Rachel Core,
Aqdas Malik. Originally published in JMIR Formative Research (https://formative.jmir.org), 26.07.2023. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR
Formative Research, is properly cited. The complete bibliographic information, a link to the original publication on
https://formative.jmir.org, as well as this copyright and license information must be included.

JMIR Form Res 2023 | vol. 7 | e43628 | p. 18https://formative.jmir.org/2023/1/e43628
(page number not for citation purposes)

Jin et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://formative.jmir.org/2023/1/e43628
http://dx.doi.org/10.2196/43628
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37315198&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

