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Research has revealed that people whose primary source of COVID-19 information was social media experienced
information overload (I0), which subsequently impacted their information behaviors. By definition, 10 is “a physical

and psychological distress that from human’s physical adaptive systems and decision-making process”.
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| 1. Introduction

The COVID-19 pandemic has affected all areas of our lives in the past two years. Many countries had to lockdown
or implemented drastic control measures to reverse the COVID-19 pandemic in the communities and keep it at
bay. When the public situates in the era of the COVID-19 pandemic, social media platforms have become the
dominant avenue for most of them to access different types of COVID-19 information and remain connected with
their social networks IBIEIE |ndividuals rely on various social media platforms to access daily COVID-19 case
updates, understand vaccination-related knowledge and health policies, follow the latest preventive measures
announced by the authorities, and communicate with family members or friends who are unable to meet physically
due to restrictions on traveling and gathering. Apart from the widely acknowledged popularity and contributions of
social media, the development of social media can create new problems. For example, social media made it
challenging for public health authorities to manage the pandemic and design health messaging to promote
preventive strategies among the public Bl At this time, various types of COVID-19 mis/dis/mal-information are
freely spreading on various social media platforms without censorship, including various conspiracy theories about
the virus and vaccination, misleading information about how to treat COVID-19 infections, and scientifically
incorrect messages on preventive measures. As the social media platforms offer a mixture of endorsed health
information and conflicting information to the public every day, the World Health Organization (WHO) has indicated

that the COVID-19 pandemic is accompanied by a true social media infodemic (¢!,

During this trying time, truth and rumors about the virus continue to spread on social media, causing its users to
feel uncertain, confused, fatigued, and overloaded with COVID-19 health information . It is not an overstatement
that social media has opened up for rich health information acquisition, unprecedented in the history of the public
health crisis that combines technology and social media to keep the public informed [Z. Contrary to conventional
media in which the information tends to be selected by the gatekeepers and serves the local community &, during

the infodemic, social media presents myriad types of health information about COVID-19 to anyone and anywhere.
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This is detrimental to individuals’ health outcomes if they engage in ineffective and incorrect remedies or
recommendations. In response, social media users operate within a complex information environment, featuring a
wealth of ill-founded information that can overwhelm them and leave them experiencing different negative feelings
B These feelings reduce the effectiveness of cognition and can lead to following poorly sourced recommended
behavior [0,

Recent research has revealed that people whose primary source of COVID-19 information was social media
experienced information overload (10) L1, which subsequently impacted their information behaviors 2. By
definition, 10 is “a physical and psychological distress that from human’s physical adaptive systems and decision-
making process” (p. 326) 131 It occurs when someone is unable to process all inputs from media engagements
and then this causes ineffective learning or terminates his or her information processing 4. In public health
domains, health 10 (HIO) refers to the situation where individuals fail to sensibly handle the amount of information
relating to health issues during a given time frame 15, HIO is more likely to occur when individuals encounter
health information about an urgent or a public-concerned health issue, such as public health emergencies 28! and
non-communicable diseases 4. It is particularly true in the context of the COVID-19 infodemic. Individuals are
inundated with a flood of information during daily media engagements; hence, the chance of suffering from 10 is
very likely increased, which can thus be recognized as a severe negative side effect. Therefore, it is essential to
thoroughly understand the negative effects of social media use on individuals’ health information management

during the infodemic period.

| 2. Theoretical Foundation

IO has received significant scholarly attention because it is associated with health decision making and knowledge
acquisition 19I5 |O occurs when the quantity of information input is higher than the individuals’ ability to process
information (28, When the amount of information exceeds the available processing capacity, an individual has
difficulty understanding it and may neglect a large amount of information that is vital for making health decisions 4
(191 social media is an information avenue that enables individuals to engage with the latest information on many
topics 29, but it is crucial to expand the body of knowledge on how information acquisition through social media

can lead to 10 in an infodemic.

The Cognitive Mediation Model (CMM) depicts how individuals are motivated to process information and gain
knowledge from different media engagements. CMM posits that different motivations prompt individuals to pay
attention to media and actively process and elaborate on the news and information they receive, which in turn
influences the growth of knowledge and comprehension [2122123124]125]  The core tenet of CMM shows that
researchers should not consider knowledge gain to establish a direct exposure—effect process but, instead, a
mediated approach. In the CMM framework, motivation is not directly associated with knowledge acquisition;
instead, it subsequently fosters information engagement and cognitive elaboration [22. For example, recent CMM
studies in health domains found that different motivators triggered individuals to engage with HIN1 pandemic and
cancer information; this, in turn, influenced their cognitive processing, knowledge gain, and behavioral intention 22

(231241 |n terms of applicability in the digital media environment, CMM has also been introduced on social media
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and the Internet to examine the public’s knowledge acquisition of scientific and health topics 22281 The
underpinning role of the CMM framework in explaining the process of different knowledge acquisition in digital

contexts is similar to its role in conventional media channels [21],

Although CMM has been used to study political and health information processing in various populations, e.g., 24
(22][23][241[25]  there are several gaps in the literature, particularly in understanding individuals’ information
processing mechanisms during public health crises. First, CMM brings to light the functioning of elaboration in
information processing, a positive cognitive approach to making sense of newly encountered information (27,
Effective elaboration helps individuals build connections among new information, existing knowledge, and previous
experience. These connections influence their later knowledge development. Ideally, greater information
engagement will increase the likelihood of positive elaboration, contributing to a higher level of knowledge 28 In
the context of COVID-19, however, finding specific answers is essential: Will more information engagements still
drive a higher likelihood of positive cognitive elaboration? Will information engagements be effective when

individuals encounter conflicting COVID-19 health information?

Second, since the beginning of the COVID-19 pandemic, Malaysia's Ministry of Health has engaged with national
media outlets and news agencies to swiftly convey targeted information regarding preventive measures to the
public. However, this information obtained by the public has been heterogeneous. Aside from the credible
information aired by official sources, the public also receives inauthentic information that triggers subreption and
hatred, especially on social media. Diving into this complicated information environment, individuals’ cognitive
processing ability may become interrupted or terminated, causing confusion, barriers, and uncertainties regarding
the information (29, Consequently, individuals become overwhelmed by too much information, limiting their ability to
process it effectively 8 Hence, it is reasonable to argue that when processing health information during an

infodemic, the role of 10 should not be neglected in CMM.

Third, a major similarity can be seen across several previous studies. Researchers assume that individuals already
live in an environment featuring excess information on a specific topic (2812289 Nonetheless, these studies fail to
address the following: (1) how information processing causes IO, (2) the operationalization of IO in any information

processing model, and (3) the predicted magnitude of IO due to information engagement.

Fourth, although previous studies have articulated the usefulness of CMM in explaining 10 824l they have failed to
use the initial mechanisms of CMM, namely, the “motivation—attention—cognitive processing” approach for
examining the consequence of information processing (8. In other words, 10’s role in health information

processing has yet to be identified.

Taking these together, understanding 10 based on the information processing paradigm, particularly CMM, is
paramount for enhancing scholarly understanding of the negative consequences of information engagement on
social media. In line with the prior CMM studies and the aforementioned questions, researchers aim to advance the
CMM from three aspects. First, following prior CMM studies, researchers consider risk perception a key motivator

for information engagement in the COVID-19 infodemic. Second, researchers argue that 10 is associated with two
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types of information engagement on social media (receiving and expression). It clarifies the relationship in terms of
how different information behaviors trigger 10. Third, echoing recent studies B[22l researchers address one
primary negative emotion during the COVID-19 pandemic: perceived stress, as a predictor of IO in health
information processing. Thus, this current study extends CMM to health 10 (HIO) by developing a conceptual HIO
model in the context of the COVID-19 infodemic (as shown in Figure 1).

l

Information Receiving
on Social Media

Health
Information
Overload

COVID-19 .
Risk Perception Perceived H4
Stress

Information Expressing
on Social Media

H2b

Figure 1. Conceptual model.

3. Antecedent Motivator of Predicting Health Information
Acquisition: Risk Perception

In public health emergencies, risk perception is one of the most important antecedents for predicting
communicative and psychological actions 24123 However, the dimensions of risk perception during a pandemic
are distinct from those in other health contexts, such as cancer and other health challenges B4[83l Scholars have
typically operationalized risk perception at the individual or personal level, emphasizing the cognitive and emotional
dimensions 83738l Nevertheless, during the global COVID-19 pandemic, it has become inadequate to look only
at how people conceive of a disease in terms of the risk to themselves (personal level risk perception). In fact, the
entire population is at some degree of risk. Therefore, the risk perception regarding infectious health emergencies
goes beyond personal to societal and global relevance [B3IE949 Ample evidence of the relationship between
different dimensions of risk perception and information engagement has been reported. For example, a
comparative study found that Chinese college students perceived higher risk at the personal and societal levels
than their American counterparts regarding the HIN1 pandemic, which was affected by their relevant media
exposure and interpersonal discussion B2, A recent study found that those who perceived higher risk at the
individual and societal levels were more likely to seek information on the Zika virus, showing mobilized preventive

intention; however, risk perception at the global level failed to demonstrate this relationship 22!,
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For the case of COVID-19, Dryhurst et al. 34! argued that researchers should consider risk perception not only in
relation to well-established and model-driven constructs but also in terms of integrated logic from a range of
schools, such as perceived likelihood, perceived seriousness, and temporal-spatial differences “1l. This approach
extends the self—other risk difference dimension of Han et al. B2 and the three-level approach of Lee et al. 33 and
provides a holistic way of measuring public risk perception during a pandemic. Previous studies on risk perception
during the COVID-19 pandemic have paid little attention to different levels of risk perception (personal, societal,
and global) or how these dimensions motivate people to engage on social media during a pandemic. However, this
entry follows and adopts a conceptualization of public risk perception during a pandemic involving perceived

seriousness and likelihood at the personal, societal, and global levels [24],

4. Linking Risk Perception, Social Media Engagement, and
Health Information Overload

The proposition of CMM indicates that health information engagement is significantly stimulated by health
motivation 22238 Recent studies have found that risk perception is a strong antecedent motivator for health-related
media attention [23l24 For example, Lee et al. 28] showed that risk perception positively predicted media attention
and interpersonal communication concerning breast cancer among Singaporean women. Likewise, Zhang and
Yang 24 also reported that risk perception positively predicted information seeking and scanning behaviors

regarding breast cancer information in China.

With the growth of the use of social media, particularly during the infodemic, studies have identified the
development tendency of CMM—from examining attention on different media channels 42l to understanding other
information behaviors (e.g., seeking and scanning) 24, On the one hand, information seeking is increasingly
acknowledged as a purposeful activity for obtaining information from certain sources and as an activity that
requires effort to obtain information outside the typical exposure pattern 3l Information scanning, on the other
hand, refers to the amount of attention paid to the media and is usually categorized as a passive information
acquisition behavior 44, In particular, scholars have noticed that it can be challenging to conceptualize information
scanning 431481 During daily digital media usage, individuals may encounter news notifications through social
media or online news applications that may not be the information they are seeking. The decision whether to follow
notification and read a full-length article requires active cognitive effort. Hence, information scanning in the digital
environment cannot be completely understood as unintentional or passive information exposure. Additionally, it
entails a decision-making process that actively seeks out the information 4. Yoo et al. 48 simplified the
information seeking and scanning mechanism by highlighting communicative actions rather than identifying actions
as active or passive to avoid the definitional conflict. Yoo et al. 48 explained that when social media is widely
accessed, particularly during a crisis, users are more likely to be exposed to messages that may influence their
perceptions and preventive behaviors related to crisis events. However, users not only receive messages but also
express their thoughts to their social circles. Consequently, during public health emergencies, the public may play a
crucial role in message expression through social media, for instance, by creating content, amplifying and

commenting on traditional news articles 42, For the MERS pandemic, Yoo et al. “8 documented that individuals
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who expressed more relevant information on social media had better self-efficacy than those who expressed less.
Those who received more MERS information can be expected to have greater perceived threats and stronger
preventive intentions. Another study found that people who used Facebook to express more information concerning
dust pollution had a higher level of preventive intention (12!, By contrast, people who received more relevant details

concerning dust pollution showed a greater intention to comply with government recommendations.

HIO was initially conceptualized in cancer risk communication 13, There has been a noticeable shift in research
focus, from creating instruments for a specific health concern to a thorough examination of the relationship
between HIO and other health-related factors [28l301 Scholars have been examining the effects of HIO since the
commencement of earlier versions of the Health Information National Trend Survey (HINTS). A 2007 HINTS study
found that sex, age, perceived health status, and socioeconomic status were all associated with CIO. That study
also showed that people with no history of depression or only mild depression were more likely to feel overloaded
Bl Recently, a study found that individuals who experienced greater 10 were reluctant to receive an annual

medical check-up and were less knowledgeable about sun-safe behaviors 17,

In addition, several empirical studies have also been performed to understand the role of HIO in other health
domains, including the COVID-19 pandemic. Notably, researchers highlighted the association between media
engagement and perceived HIO. For instance, a cross-national survey study found that individuals receiving
information from mass media were more likely to experience high COVID-19 IO than those who received
information via social media 22, Another study in Finland also articulated that receiving COVID-19 information on
social media caused the public to feel overwhelmed 331, Therefore, it is crucial to clarify the underlying mechanism
of HIO during the pandemic, particularly cause—effect relationships related to information behaviors. Instead of
studying HIO as an external condition, a different approach is taken here, operationally defining it as the

consequence of an amount of information exceeding the human information processing capacity 18,

5. Linking Social Media Engagement, Negative Emotion, and
Health Information Overload

In infectious disease outbreaks, individuals living within a media environment are exposed to emotional content (221,
Such content could produce different responses in different individuals. Researchers have found that health
information, especially information from online channels, is largely emotionally framed (224 The number of
confirmed disease cases or reporting of mounting death tolls is highlighted, along with the presentation of
manipulated information and the spreading of misinformation. This information triggers cognitive uncertainty about
the disease and negative self-relevant emotions, including fear, stress, and worry 55I381 For instance, during the
MERS outbreak, fear and anger were dominant negative emotions among the general public 2. Another study
also found that fear and anger triggered perceptions of personal risk regarding MERS, which in turn influenced
preventive behaviors 22, Yang et al. 28 documented that exposure to virus-related information in media could

cause fear among female Americans.
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Moreover, self-relevant emotions have been highlighted in health communication studies in relation to cancer.
Chae B3 found that fear and worry were positively associated with cancer information use. Fear was also positively
related to cancer information avoidance, whereas worry is negatively associated with avoidance. Scholars have
also observed the effects of negative emotions and intentions and the use of preventive measures in COVID-19.
For example, social media usage in Chinese populations may lead to significant worry concerning the outbreak,
where worry is positively associated with preventive behaviors B9, In Thailand, a study indicated that the longer the

time spent on information engagement on social media, the greater the chance one might suffer from anxiety and
fear (69,

Although COVID-19 studies usually focus on negative emotions, such as worry, fear, and anger 2229 | win et al.
(61 found that the percentage of fear-centered Twitter posts drastically decreased from approximately 60% at the
end of January 2020 to less than 30% in early April 2020. The trend in angry Twitter posts was relatively stable
within those 3 months. Therefore, as the world has been suffering from this pandemic for more than a year, it
seems clear that stress, a long-term negative emotion, can become more arresting than worry or fear. Empirical
studies have identified different roles of perceived stress. For example, one study found that social media usage
and interpersonal communication about COVID-19 issues were positively associated with stress 62, Another study

showed that fatalism regarding COVID-19 is a strong and positive predictor of stress 11,
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