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Abstract

We examined the implications of exposure to misinformation about
COVID-19 in the United States, South Korea, and Singapore in the early stages
of the global pandemic. The online survey results showed that misinformation
exposure reduced information insufficiency, which subsequently led to
greater information avoidance and heuristic processing, as well as less
systematic processing of COVID-19 information. Indirect effects differ by
country and were stronger in the U.S. sample than in the Singapore sample.
This study highlights negative consequences of misinformation during a
global pandemic and addresses possible cultural and situational differences
in how people interpret and respond to misinformation.
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The pandemic caused by the coronavirus disease 2019 (hereafter referred to
as COVID-19) poses unprecedented threats to global human well-being.
Because of the high uncertainty associated with the novelty of COVID-19,
many people rely on online health information to learn more about how to
protect themselves and their families from the imminent health threat (Bento
et al., 2020; Garfin et al., 2020; Hernandez-Garcia & Giménez-Julvez, 2020).
While its prevention and treatment require practices based on scientific evi-
dence, there are myriad sources of incorrect information circulating on the
internet about what prevents and cures COVID-19. This is critical because
relying on such misinformation can bring about detrimental health outcomes
by encouraging people to engage in ineffective—even harmful—remedies.

For example, nearly 300 people have been killed by ingesting methanol
based on harmful treatment recommendations that spread across social media
in Iran (Associated Press, 2020). In South Korea, 46 churchgoers were
infected with COVID-19 after church leaders sprayed saltwater into their
mouths out of a misguided belief that the water would help prevent the spread
of COVID-19; the spray bottle became contaminated with the virus in the
process and spread infection (Park, 2020). In the United States, rumors spread
on social and national media that ingesting bleach might help kill the virus;
research suggests that this misinformation contributed to individuals “engag-
ing in non-recommended high-risk practices with the intent of preventing
SARS-CoV-2 transmission, such as washing food products with bleach,
applying household cleaning or disinfectant products to bare skin, and inten-
tionally inhaling or ingesting these products” (Gharpure et al., 2020, p. 705).
Accordingly, the World Health Organization (WHO; 2020) has declared an
“infodemic” related to COVID-19 and actively sought to rectify the crisis
levels of misinformation spreading online.

Despite the proliferation of online misinformation, the internet is an
important source of information during a disease pandemic as it can be an
efficient and expeditious channel for providing necessary information and
for correcting misinformation. Indeed, risk communication scholars have
emphasized the importance of providing timely information in risk con-
texts to help aid decision making, especially when there is considerable
uncertainty about the most effective course of action in a given situation
(Edgar et al., 2000; Yang, Aloe, & Feeley, 2014). Therefore, scholars must
find ways to better understand how the power of the Internet to misinform
is affecting its ability to inform. One important, still unanswered question
is whether exposure to misinformation serves to motivate or deter subse-
quent information seeking, and/or changes the way encountered informa-
tion is processed. Prior theorizing on risk communication has often focused
on immediate outcomes of information exposure; yet there is a lack of
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understanding about the subsequent information management that follows
exposure to risk information (So et al., 2019). The current study addresses
these important gaps in the extant literature in its examination of exposure
to misinformation on COVID-19.

This study builds on previous research by offering two main contribu-
tions. First, guided by the risk information seeking and processing (RISP)
model (Griffin et al., 1999), we posit that a reduction in the perceived need
for additional information (or information insufficiency) is an important
mechanism that underlies adverse consequences of misinformation expo-
sure on subsequent information seeking and processing. Given that prior
research has often focused on the spread of misinformation (Guess et al.,
2019; Valenzuela et al., 2019), addressing the implications of that spread on
information seeking and processing helps to enrich our understanding of
misinformation effects. Second, this current study examines whether the
effects of misinformation exposure are universal across cultures or specific
to certain cultural contexts. Studies on information seeking and processing
have been conducted predominantly in Western contexts, and cross-cultural
studies, especially studies that involve multiple countries, are lacking in the
extant literature. For theory building and refinement, it is important to exam-
ine the validity of a theoretical prediction across different cultural contexts
and populations.

The Spread of Misinformation During a Pandemic

Misinformation is defined as objectively incorrect information that is not
supported by scientific evidence and expert opinion (Nyhan & Reifler,
2010). While misinformation can persist for a long time without contradic-
tion (Kata, 2010), for scientific issues, what is true or false can be altered
with newly emerging evidence and consensus among experts (Vraga &
Bode, 2020). Researchers also differentiate misinformation from mispercep-
tion and disinformation: Misperception is holding a belief that is incorrect or
false (Southwell et al., 2018), whereas disinformation is driven by the inten-
tion to deceive (Wardle, 2017). While misinformation is inadvertently false,
its propagation or sharing can subsequently be either deliberative or acci-
dental (Southwell et al., 2018).

There is ample evidence on the pervasiveness of misinformation in the
context of infectious disease outbreaks. For example, a study on the Zika
virus found that half of the top 10 news stories were based on misinformation
or rumors, and those stories were 3 times more likely to be shared on social
media than stories based on facts (Sommariva et al., 2018). Studies on
COVID-19 similarly found that misinformation was more frequently tweeted
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than science-based evidence or public health recommendations (Bridgman
et al., 2020; Pulido et al., 2020). Researchers have addressed the potential
consequences of misinformation that could undermine the adoption of pre-
ventive measures (Bridgman et al., 2020; Dixon & Clarke, 2012; Tan et al.,
2015), which could exacerbate the spread of the epidemic.

Researchers have also suggested that exposure to misinformation can trig-
ger individuals’ additional information seeking to verify the information that
they suspect to be false (Tandoc et al., 2017). For example, when individuals
cannot verify information on social media based on their own judgment and
knowledge, they seek out information from their social circle and other
sources to authenticate (Tandoc et al., 2017). Researchers, however, also
point out that the motivation for subsequent information seeking may not
always be related to accuracy (Southwell, 2013). As Thorson (2016)
addressed, misinformation exposure actually may prevent individuals from
seeking new information and instead may trigger motivated processing to
protect their preexisting attitudes or beliefs. Such selective information expo-
sure and motivated reasoning make it difficult to rectify misinformation once
false beliefs are deeply held (Bode & Vraga, 2015; Jerit & Barabas, 2012). As
Porter and Wood (2019) argued, however, individuals can simultaneously
pursue the accuracy on factual matters as well as the goals that serve their
pre-extant beliefs.

In the context of a novel disease pandemic, it is also important to consider
the uncertainty regarding what is true and false about the disease and its pre-
vention, given that the expert consensus and “best available evidence” are
subject to change (Vraga & Bode, 2020, p. 138). Such information uncer-
tainty may as well have implications on the public’s information behaviors.
In a recent study, perceived exposure to COVID-19 misinformation was posi-
tively associated with seeking more information and complying with health
advisories (Hameleers et al., 2020). Because perceived misinformation expo-
sure takes into account individuals’ judgment on the veracity of information,
its implications may differ from exposure to misinformation that is based on
actual state of scientific evidence (Vraga & Bode, 2020). We thus take the
latter conceptualization in the current study to understand the effects of mis-
information exposure.

Information Seeking and Processing in Uncertainty
Management

Guided by the RISP model (Griffin et al., 1999), the current study examines
whether and how exposure to misinformation about COVID-19 prevention
motivates or deters effortful seeking and processing of relevant information.
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The RISP model is one of the most comprehensive models that seeks to
understand social psychological motivators of seeking and processing risk
information (Yang, Aloe, & Feeley, 2014). In the model, various concepts
drawn from the theory of planned behavior (Ajzen, 1991) and other works are
depicted as having an indirect impact on information seeking and processing
through the model’s central concept of information insufficiency. However,
the RISP model does not theorize individuals’ prior exposure to risk informa-
tion within the model, despite the possible implications of prior exposure on
information seeking and processing.

In risk contexts, information seeking and processing are driven by the
motivation to reduce uncertainty. Information insufficiency refers to one’s
subjective assessment of the gap between their perceived current knowledge
about a risk and what they feels is sufficient knowledge for adequately cop-
ing with the risk (sufficiency threshold). Information insufficiency is at the
heart of the RISP model because uncertainty reduction occurs only when
individuals are sufficiently motivated to engage in the tasks needed to
achieve the desired judgmental confidence (Eagly & Chaiken, 1993). While
little is known about how exposure to misinformation influences individu-
als’ perceived (needed) knowledge, misinformation on COVID-19 can
potentially make individuals feel overwhelmed with different and inconsis-
tent recommendations on what prevents and cures the disease (Pentina &
Tarafdar, 2014). In turn, this sense of being overloaded with information
may manifest as having sufficient information on a given issue (i.e., a lower
information insufficiency). Indeed, Pentina and Tarafdar (2014) have argued
that the amount and variety of unverified information circulating online can
make individuals feel overloaded with information, given individuals’ lim-
ited capacity to process. Researchers have also suggested that the ambiguity,
low quality, and novelty of information can trigger the feeling of overload as
these attributes make it more difficult for individuals to process information
(Keller & Staelin, 1987; Schneider, 1987). Thus, we posit our first hypoth-
esis on information insufficiency as follows:

Hypothesis 1 (H1): Exposure to misinformation will be negatively asso-
ciated with information insufficiency.

The RISP model theorizes information insufficiency as the primary com-
ponent that predicts subsequent information seeking and avoidance as well as
how the information will be processed. Information seeking is defined as a
volitional process of acquiring desired information from relevant sources,
whereas information avoidance refers to deliberately shunning or delaying
the acquisition of available information. We treated information seeking and
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avoidance as two orthogonal constructs, instead of the opposites on a con-
tinuum, as they can coexist under some circumstances that involve uncer-
tainty (Yang & Kahlor, 2013). Informed by the heuristic-systematic model
(Eagly & Chaiken, 1993), the RISP model posits a dual system of informa-
tion processing. The dual system includes one that requires more effortful
and deeper processing (systematic processing) and another that involves
more superficial processing and poses fewer cognitive demands on individu-
als (heuristic processing). Griffin et al. (1999) predicted that the drive to
overcome information insufficiency motivates individuals to seek more risk-
related information and to systematically process the information, while
making it less likely for them to heuristically process. Some empirical work
has supported the insufficiency principle in this role (Griffin et al., 2002;
Kabhlor, 2007), while a meta-analysis of the RISP model found limited evi-
dence (Yang, Aloe, & Feeley, 2014).

The conflicting evidence points to the possibility of information insuffi-
ciency serving as a mediator between misinformation exposure and informa-
tion seeking and processing. Prior exposure also may have direct associations
with information seeking and processing. Past information exposure and
related attitudes have been related to other information behaviors, including
information avoidance and information sharing (Kahlor et al., 2016; Yang &
Kahlor, 2013; Yang, Kahlor, & Griffin, 2014). Furthermore, a study by
Kalichman et al. (2006) suggested a positive relationship between exposure
to misinformation about AIDS/HIV and information avoidance behaviors.
Thus, we posit the following direct and indirect effects of misinformation
exposure on information seeking and avoidance, as well as systematic and
heuristic processing.

Hypothesis 2 (H2): Exposure to misinformation will be associated with
(a) reduced information seeking, (b) increased information avoidance, (c)
reduced systematic processing, and (d) increased heuristic processing.
Hypothesis 3 (H3): Informational insufficiency will mediate the effect of
misinformation on (a) information seeking, (b) information avoidance, (c)
systematic processing and (d) heuristic processing.

The RISP model also addresses several psychosocial factors that predict
information insufficiency. The most powerful predictor of risk information
seeking to emerge from the RISP research is informational subjective norms,
that is, perceived pressure from others to engage in a given information
behavior (Kahlor, 2010; Yang, Aloe, & Feeley, 2014). These norms also con-
stitute an important predictor of information insufficiency (Kahlor, 2010;
Yang, Aloe, & Feeley, 2014). Another important RISP concept is risk
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perception, which comprises subjective probability and perceived severity of
harm and is the most commonly examined cognitive component of how indi-
viduals assess a given risk (Yang, Aloe, & Feeley, 2014). The RISP model
also takes into account affective responses to risk, such as anxiety and fear,
which serve as important heuristic cues in making risk decisions (Finucane
etal., 2000). Affective responses, which result from risk perceptions, increase
an individual’s desire for information (Griffin et al., 2008; So et al., 2019;
Yang & Kahlor, 2013).

One interesting question is whether misinformation exposure influences
these psychosocial factors, which would subsequently affect information
insufficiency as well as information seeking and processing. There are two
different possibilities. If misinformation exposure increases perceived risk,
affective response to risk, and informational subjective norms, then this also
would increase information insufficiency, thus counterbalancing the negative
implications of misinformation hypothesized in H1. In contrast, if misinfor-
mation decreases these psychosocial factors, this would further explain HI.
To examine these possibilities, we pose the following research question:

Research Question 1 (RQ1): What is the role of risk perception, affective
response, and informational subjective norms in the relationship between
misinformation exposure and information insufficiency?

Cultural Difference in the Effects of Misinformation

There is limited understanding of why certain individuals or societies are
more or less vulnerable to misinformation (Wang et al., 2019). Researchers
suggest that older adults (Mitchell et al., 2003), those with lower cognitive
ability (De keersmaecker & Roets, 2017), and those who are less educated
(Kalichman et al., 2006) are more likely to be misinformed than those who
are younger, have higher cognitive ability, or are more educated. Prior
research also points to ideological asymmetries in sharing and believing mis-
information. The research suggests that people who prioritize conformity and
tradition (i.e., conservatives) also tend to emphasize uncertainty reduction,
and thus exaggerate within-group consensus and maintenance of homoge-
nous social relationships, both of which contribute to the spread of misinfor-
mation (Jost et al., 2018).

Beyond these individual-level characteristics, we lack data comparing the
relative susceptibility to misinformation between populations and societies
based on cultural differences. Research on cultural differences suggests that
uncertainty avoidance, which refers to the “extent to which the members of a
culture feel threatened by uncertain or unknown situations” (Hofstede, 1991,
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p. 113), is a cultural dimension related to anxiety, security needs, and rule
orientation. High—uncertainty avoidance cultures tend to be less tolerant
about ambiguity and diversity than low—uncertainty avoidance cultures.
Because misinformation on COVID-19 prevention is characterized by scien-
tific uncertainty, we suggest that cultural differences in uncertainty avoidance
may moderate the effect of misinformation exposure on information seeking
and processing.

Moreover, cultural differences in uncertainty avoidance also may change
the relative strength of the relationship between information insufficiency
and information seeking and processing. That is, those in high—uncertainty
avoidance cultures may be more likely to act on their information insuffi-
ciency to seek out and effortfully process relevant information in order to
reduce their uncertainty, than those in low—uncertainty avoidance cultures.
Consistent with this prediction, in the context of climate change, one cross-
cultural study based on the RISP model found the information insufficiency—
information seeking intention association to be stronger in the U.S. sample (a
relatively higher uncertainty avoidance culture) compared to the China sam-
ple (a low—uncertainty avoidance culture; Yang, Kahlor, & Li, 2014). Given
the conceptual importance of information insufficiency in the RISP model,
we extend prior work by comparing the relative strength of the effect of infor-
mation insufficiency between the U.S. sample and two other countries, one
with a higher uncertainty avoidance culture (South Korea, index score =
85) and the other with a lower uncertainty avoidance culture (Singapore,
index score = 8) compared to the United States (index score = 46; Hofstede,
1983; Hofstede et al., 2010).

Research Question 2 (RQ2): Do the direct and indirect effects of misin-
formation exposure on information seeking, avoidance, and processing
differ between the United States and South Korea or Singapore?

Method

An online survey was conducted in the early stages of the COVID-19
pandemic! in three countries, the United States (March 16-23, 2020), South
Korea (February 24-March 3, 2020) and Singapore (February 25-March 10,
2020). Panel members were recruited from online panel companies: Global
Research in South Korea (N = 1,500) and Qualtrics in Singapore (N = 1,023)
and the United States (N = 419). We employed quota sampling in terms of
age, gender, and ethnicity to match with the national profile of Singapore,
South Korea, and the United States. The survey took about 15 minutes to
complete and was administered in English in Singapore and United States
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and in Korean in South Korea. The English survey questionnaire was trans-
lated into Korean by two bilingual researchers.

For the combined samples, respondents ranged in age from 18 to 90 (M =
42.29,SD = 12.62) and consisted of 48.8 % females. The median educational
attainment was “some college or an associate’s (2-year) degree.” The major-
ity of the Singapore sample was ethnic Chinese (80.4%), followed by 10.5%
Malay. In the U.S. sample, 74.9% self-identified as White and 15.4% identi-
fied as Black or African American. South Korea is a monoethnic country.
Table 1 presents the sample profile and descriptive statistics by country.

Measures

Information Seeking and Avoidance. Information seeking was measured by five
items derived from J.-N. Kim et al. (2012) and J.-N. Kim and Grunig (2011).
Sample items, on a 5-point Likert-type scale (1 = strongly disagree, 5 =
strongly agree), included “I regularly check to see if there is any new infor-
mation about this problem” and “I spend a lot of time learning about this
issue” (M = 3.36, SD = .81, o = .82). Information avoidance was measured
by five items adapted from Howell and Shepperd (2016) and Miles et al.
(2008). On the same Likert-type scale, items included “I don’t want any more
information about COVID-19” and “I avoid learning about COVID-19”
(M = 2.06,SD = 0.87, o = .88).

Systematic and Heuristic Processing. Systematic processing was assessed by
three items derived from Yang et al. (2010) and Yang et al. (2019). On a
S-point scale (1 = not at all, 5 = very much), sample items included “After I
encounter information about COVID-19, I stop and think about it” and “For
me to understand about COVID-19, the more viewpoints I get the better”
(M = 3.61,SD =0 .74, a. = .73). Heuristic processing was assessed by three
items from Yang et al. (2010) and Kahlor et al. (2003). Using the same 5-point
scale, items included, for example, “When I come across information about
COVID-19, I focus on only a few key points” (M = 3.07, SD = .75, a. = .64).
Although Cronbach’s alphas for these scales are relatively weak, they are
comparable to the one used by Yang et al. (2010), who suggest that these
processing scales are still under development and thus have room for
improvement (also see Deng & Chan, 2017, as Yang et al., 2010, reported
omega rather than alpha).

Information Insufficiency. To calculate information insufficiency, we sepa-
rately assessed perceived current knowledge and sufficiency threshold (Grif-
fin et al., 2008; Yang et al., 2019). To assess perceived current knowledge,



Kim et al. 595

Table 1. Sample Profile and Descriptive Statistics.

United States Singapore South Korea
(N = 419), (N = 1,023), (N =1,500),
Factors M (SD) or % M (SD) or % M (SD) or %
Age, years 45.90 (16.81) 43.79 (12.44) 40.25 (10.90)
Gender (male), % 494 51.7 51.3
Education (High school 18.9 15.2 22.1
or less education), %
Some college 36.8 29.1 66.7
University or 27.9 44.8 1.6
bachelor’s degree
Graduate degree 16.5 10.9 9.5
Had respiratory diseases 13.8 1.2 5.5
in the past few weeks, %
Had cases of COVID-19 79.2 100? 78.2
in the residing city, %
Information seeking 3.63 (0.94) 3.27 (0.83) 3.35(0.73)
Information avoidance 2.33 (1.06) 1.82 (0.76) 2.16 (0.84)
Systematic processing 3.95 (0.81) 3.53 (0.78) 3.57 (0.66)
Heuristic processing 2.96 (0.98) 3.01 (0.72) 3.15 (0.69)
Information insufficiency 39.07 (24.68) 40.25 (15.56) 40.84 (16.40)
Exposure to 1.63 (0.96) 1.26 (0.52) 1.48 (0.66)
misinformation
Exposure to general 3.05(1.02) 3.22 (0.71) 3.08 (0.64)
information
Risk perception 200.88 (149.22) 17830 (118.69)  193.97 (121.93)
Affective responses 3.01 (1.10) 3.00 (0.91) 3.97 (0.73)
Informational subjective 3.82 (0.94) 3.11 (1.01) 3.35(0.77)
norms

2Singapore is a city-state country.

participants rated to what extent they currently know about COVID-19 on a
scale of 0 (knowing nothing) to 100 (knowing everything, M = 65.24,
SD = 19.39). For sufficiency threshold, participants estimated how much
knowledge they would need in order to deal adequately with the risk of
COVID-19 on a scale of 0 (need to know nothing) to 100 (need to know
everything you could possibly know; M = 73.00, SD = 20.03). We employed
the analysis of partial variance (Cohen & Cohen, 1983) to compute informa-
tion insufficiency? (M = 40.38, SD = 17.55) that contains the residual
variance of information threshold accounting for the variance of perceived
current knowledge (Rosenthal, 2013). This approach helps to address the
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limitations of using a raw difference score (e.g., sensitive to floor and ceiling
effects) and the regressed change approach (e.g., the inflated explained vari-
ance in information insufficiency).

Exposure to COVID-19 Information. Exposure to misinformation was assessed
with five claims on COVID-19 prevention measures that were identified as
false at the time of data collection® (WHO, 2020): (a) gargling with mouth-
wash, (b) eating garlic, (c) avoiding pets, (d) vaccination against pneumonia,
and (e) regularly rinsing the nose with saline. On a 4-point scale (1 = not at
all, 4 = a lot of times), participants reported how often they had heard that
each of the five claims from eight different information sources (e.g., news
app or website, social media app or website, medical or health websites, tele-
vision and radio news; Tan et al., 2015). Cronbach’s a for the exposure scales
across the five claims ranged from .96 to .97, and items were averaged to
create composite scores. The composite scores were further averaged into an
index of exposure to misinformation (M = 1.43, SD = 0.68, a = .95).

For comparison purpose, we also examined exposure to general COVID-
19 information without specifying the information content. On a 5-point
scale (1 = mever, 5 = very often), participants reported how often they
learned about COVID-19 using 10 different information sources (Rains,
2007; e.g., websites or social networking site [SNS] of governmental health
agencies, print or online newspapers, SNS of newspapers, individual SNS,
television). Responses were averaged into a score of exposure to general
COVID-19 information (M = 3.13, SD = .73, a. = .95). Exposure to misin-
formation and exposure to general COVID-19 information were moderately
correlated (r = .43, p < .001).

Risk Perception. Two components of risk perception were assessed: perceived
susceptibility and severity. To assess perceived susceptibility (Brewer et al.,
2004), participants estimated their chances of contracting COVID-19 in sev-
eral weeks if they do not take any preventive actions on a given slider between
0% and 100% at 10% intervals (M = 52.25, SD = 28.24). On a 5-point Lik-
ert-type scale (1 = strongly disagree, 5 = strongly agree), we used three
items derived from Weinstein (2000) to measure perceived severity (e.g., 1
think that COVID-19 is a very dangerous disease”; M = 3.50, SD = 0.98,
o = .86). Based on convention (Griffin et al., 2008; Weinstein, 2000), we
multiplied perceived susceptibility and severity to create an index of risk
perception (M = 189.51, SD = 125.34).

Affective Responses. We assessed negative affective responses experienced
during the COVID-19 pandemic such fear, anger, sadness, and anxiety
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derived from prior work (Yang, 2016; Yang et al., 2019). These emotions
have been reported to be frequently experienced in crises and pandemic situ-
ations (Jin et al., 2012; H. K. Kim & Niederdeppe, 2013). On a 5-point scale
(1 = not at all, 5 = very much), participants rated their feelings toward the
COVID-19 situation on the following emotions themed under fear (afraid,
fearful, scared), anger (angry, mad, irritated), sadness (sad, downhearted,
unhappy), and anxiety (anxious, worried, concerned). Responses were
averaged to create a scale of affective responses (M = 3.49, SD = 0.98,
o =.95).

Informational Subjective Norms. Derived from Yang and Kahlor (2013), we
used four items asking participants’ perception of other’s expectations about
their seeking COVID-19-related information on a 5-point scale (1 = not at
all, 5 = very much; e.g., “Most people who are important to me think that
I should seek information about COVID-19”). Responses were averaged
to create a scale of informational subjective norms (M = 3.33, SD = 0.91,
o = .88).

Analytic Approach

To examine our hypotheses and research questions (summarized in Figure 1),
we used hierarchical ordinary least squares regression, which allowed us to
enter variables in separate blocks to test the incremental assessment of R? in
each step as well as the relative effects of variables while accounting for
those entered together or in earlier steps (Cohen et al., 2003). All the analyses
controlled for demographic factors (i.e., age, gender, education, country),
having a respiratory disease in the past few weeks (yes/no), and presence of
local cases of COVID-19 in the subject’s city (yes/no). Multicollinearity tests
showed tolerance values above zero and variance inflation factor values
below the conventional cutoff value of 10 for all variables entered in the
models (Cohen et al., 2003).

We entered exposure to misinformation and general information on
COVID-19 in the first block along with other control factors (testing H1 and
H2), and RISP model components (risk perception, affective response, infor-
mational subjective norms, and information insufficiency) in the second
block. Addressing H3 and RQ1, we tested a serial mediation model (Model
80) with PROCESS macro (Hayes, 2017) to investigate the indirect effects of
misinformation on information seeking, avoidance, and processing, sepa-
rately mediated through risk perception, affective responses, and information
subjective norms, as well as serially via information insufficiency. Addressing
RQ2, the conditional indirect effects via information insufficiency by country
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Figure |. Informational implications of misinformation on COVID-19.

were analyzed with PROCESS macro Model 15. The U.S. sample served as
a reference group given its middle position in regard to the level of uncer-
tainty avoidance (Hofstede, 1983). We estimated confidence intervals (CIs)
with 5,000 bootstrap samples.

Results

Effects of Misinformation

We hypothesized that exposure to misinformation would be negatively asso-
ciated with information insufficiency (H1). As shown in Table 2, H1 was
supported. Information insufficiency was negatively correlated with misin-
formation exposure (B = -0.12, p < .001) and positively with general infor-
mation on COVID-19 (B = 0.11, p < .001). Risk perception (§ = 0.13),
affective response (B = 0.14), and information subjective norms (f = 0.09)
were also positively associated with information insufficiency (all p <.001).

We also predicted that exposure to misinformation would be negatively
associated with information seeking and systematic processing, and posi-
tively associated with information avoidance and heuristic processing
(H2a-d). As shown in Table 3, H2a was not supported, as misinformation
was positively associated with information seeking (B = 0.045, p = .006).
However, H2b and H2d were supported, as misinformation was positively
associated with information avoidance (B = 0.373, p < .001) and with
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heuristic processing (f = 0.273, p < .001). As predicted, H2c also was sup-
ported, as systematic processing was negatively associated with misinfor-
mation exposure (B = —0.048, p = .012). At Step 2, controlling for other
RISP components, information insufficiency was negatively associated
with information avoidance (f = —0.104, p < .001) and heuristic process-
ing (B = —0.067, p = .002), whereas it was positively associated with sys-
tematic processing (f = 0.104, p < .001). No association was found with
information seeking (f = 0.022, p = .096).

Indirect Effects of Misinformation

We predicted indirect effects of misinformation on information seeking,
avoidance, and processing via informational insufficiency (H3). In light of
the predictions of the RISP model, we also included risk perception, affective
responses, and informational subjective norms in a serial mediation model
using PROCESS macro (Model 80; Table 4). Our results supported H3b,
H3c, and H3d. As predicted, the indirect effect via information insufficiency
was significant on information avoidance (95% CI [.012, .030]), systematic
processing (CI [-.023, —.009]), and heuristic processing (CI [.003, .016]).
However, no indirect effect was found on information seeking (CI [—.008,
.0011]); thus, H3a was not supported.

As for the serial mediation, addressing RQ1, information insufficiency
serially mediated the effect of misinformation on information avoidance and
systematic processing separately via affective responses (95% CI [-.002,
—.0001]; CI [.0001, .0016], respectively) and information subjective norms
(CI[-.001, —.0001]; CI [.0001, .001], respectively), but not via risk percep-
tion. On information seeking, only the informational subjective norms —
information insufficiency path appeared to serially mediate the effect of
misinformation (95% CI [.0000, .0003]). The total indirect effect was signifi-
cant only on information seeking (CI [-.001, —.0001]), whereas the direct
effect of misinformation was significant across information avoidance (CI
[.418,.515]), systematic processing (CI [-.096, —.02]), and heuristic process-
ing (CI [.252, .342]).

Conditional Direct and Indirect Effects of Misinformation

Finally, we sought to explore whether the direct and indirect effects of misin-
formation are further moderated by country (RQ2). We used PROCESS
macro (Model 15; Table 5) to examine the moderated mediation via informa-
tion insufficiency by country (U.S. sample served as a reference group) on
information seeking, avoidance, and processing. Figure 2 presents the effects
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Figure 2. Effects of misinformation on information seeking, avoidance, and

processing by country.
Note. US = United States; KR = South Korea; SG = Singapore.

of misinformation exposure by country, and Figure 3 presents the effects of
information insufficiency by country.

In a model predicting information seeking, the direct effect of misinforma-
tion differed between Singapore and United States (p = .015; South Korea-
United States comparison, p = .07) such that it was significant only in the
Singapore sample (B = .085, p = .013; B, = —.022, p = 47; B, = .044,
p = .00). In contrast, the effect of information insufficiency on information
seeking was significant only in the US sample (B = .003, p = .005), which
was significantly different from that of the Singapore sample (p < .001;
By, = —.002, p = .06) but not from the South Korea sample (p = .32;
B = .002, p = .054). The conditional indirect effect was significant only in
the US sample (95% CI [—.020, —.003]) and this effect statistically differed
only from the Singapore sample (index of moderated mediation = .019, CI
[.006, .034]).

In predicting information avoidance, the direct effect of misinformation
was significant across all three countries (B, = .399, By, = .370, By, =
.538, all p < .001), but the effect size significantly differed only between the
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Figure 3. Effects of information insufficiency on information seeking, avoidance,

and processing by country.
Note. US = United States; KR = South Korea; SG = Singapore.

U.S. and South Korea samples (p = .006; United States-Singapore compari-
son, p = .63). The effect of information insufficiency on information avoid-
ance was significant in the U.S. and South Korea samples (B, = —.008,
By, = =007, all p < .001) but not in the Singapore sample (B, = —.002,
p = .13); thus, only the contrast between the United States and Singapore
was significant (p = .011). The conditional indirect effect was significant
only in the U.S. (95% CI [.014, .046]) and South Korea samples (CI [.013,
.37]); there was a significant moderated mediation for the United States-
Singapore contrast (index = —.020, CI [-.040, —.003]).

As for systematic processing, the direct effect of misinformation was
significant only for the U.S. sample (B, = —.118, p < .001; By, =
—.004, p = 91; B, = —.050, p = .053), and it contrasted significantly
with the effect in the Singapore sample (p = .02) but not the South
Korea sample (p = .09). The effect of information insufficiency did not
differ by country (United States-South Korea comparison, p = .49; United
States-Singapore comparison, p = .54) and all conditional indirect effects
were significant on systematic processing regardless of country (95% CI
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United States [—.026, —.002]; Singapore [—.030, —.007]; South Korea
[-.027, —.009]), suggesting no significant moderated mediation.

In predicting heuristic processing, the direct effect of misinformation was
significant across all countries (B, = .408, By, = .265, B;, = .256, all
p < .001), while the effect size being stronger in the U.S. sample than in the
Singapore (p = .012) or South Korea samples (p = .001). The effect of infor-
mation insufficiency was significant only in the U.S. sample (B, = —.006,
p <.001; By, = —.001, p = .71; B, = —.002, p = .09), and its coefficient
was significantly different from that of the Singapore (p = .006) and South
Korea samples (p = .023). Accordingly, the conditional indirect effect was
significant only in the U.S. sample (95% CI [.010, .037]) and the moderated
mediation was significant for both United States-Singapore (index = —.02, CI
[-.041,—-.003]) and United States-South Korea comparisons (index = —.015,
CI[-.032,-.001]).

Discussion

The COVID-19 pandemic represents one of the biggest challenges to global
human well-being to date. An epidemic of misinformation makes this formi-
dable challenge even more so by impeding people from getting correct infor-
mation on how to prevent and curb the spread of the disease. Based on a
multicountry survey conducted in the early stages of the global pandemic,
this study documents that exposure to misinformation demotivates individu-
als from seeking out and thoughtfully processing information on COVID-19.
Our intercountry comparisons suggest, however, that the influence of misin-
formation exposure may not be equivalent across different populations and
cultures. Thus, we provide important insights for theory building, as well as
for the mitigation of misinformation effects across populations as they all
face a common goal—to prevent and curb the spread of disease.

This study found that exposure to misinformation was negatively associ-
ated with information insufficiency. That is, when people encounter misinfor-
mation, they perceived less informational need for adequately preventing and
treating COVID-19. It is noteworthy that exposure to misinformation reduced
both sufficiency threshold and current knowledge, when these variables were
analyzed separately. Yet the decrease in sufficiency threshold was greater
than that of current knowledge, which resulted in lower information insuffi-
ciency. Unlike the association of misinformation, exposure to general infor-
mation was positively associated with information insufficiency. This
suggests that the influence of misinformation is distinguished from that of
general information on COVID-19. In the early stages of a novel disease
pandemic, exposure to general information on the unknown risk at hand may
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make individuals realize that they need more information, whereas the oppo-
site is true for misinformation.

Information insufficiency served as a significant mediator of the relation-
ship between misinformation exposure and information avoidance, system-
atic processing, and heuristic processing. That is, when individuals perceived
that they know enough about COVID-19 as a result of misinformation expo-
sure, they were more likely to avoid information and heuristically process
(rather than systematically process) relevant information. This counters the
findings from a study that assessed perceived misinformation exposure
(Hameleers et al., 2020). As Vraga and Bode (2020) addressed, the public
may have different perceptions than what is agreed upon among experts (e.g.,
WHO) on misinformation, thus having differential implications on informa-
tion behaviors. On the other hand, when other mediators suggested in the
RISP model are taken into account, the total indirect effects were not signifi-
cant on these information outcomes. Notably, affective response and infor-
mational subjective norms, both of which could be triggered by exposure to
misinformation, appear to counterbalance the mediating role of information
insufficiency. While information insufficiency was not directly linked to
information seeking, misinformation exposure was indirectly associated with
information seeking when mediated by affective response and informational
subjective norms.

Across all three countries, exposure to misinformation had a significant
direct association with information avoidance and heuristic processing.
This relationship was stronger in the South Korea sample for information
avoidance (vs. United States) and in the U.S. sample for heuristic processing
(vs. South Korea and Singapore). It is also noteworthy that exposure to mis-
information had a direct relationship with information seeking only in the
Singapore sample, and with systematic processing only in the U.S. sample.
These results suggest that exposure to misinformation may have different
implications on information seeking or processing depending on culture or
population. That is, misinformation exposure may have more implications
on how Americans process information, whereas for South Koreans or
Singaporeans it will be reflected in their information seeking or avoidance.
These may reflect cultural differences in how people manage uncertainties
or contextual factors such as partisanship and information sources. In par-
ticular, the stronger relationship between misinformation and information
avoidance in the South Korea sample (vs. United States) may reflect the
high—uncertainty avoidance culture of South Korea (Hofstede et al., 2010).
In light of the direct positive association with both seeking and avoidance in
the Singapore sample, Singaporeans may be uniquely motivated to deal with
misinformation having ambivalent responses toward such information.
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Interestingly, only in the U.S. sample, information insufficiency served
as a constant predictor across all information outcomes. In the South Korea
sample, information insufficiency was significantly associated only with
information avoidance and systematic processing. In the Singapore sam-
ple, only systematic processing was associated with information insuffi-
ciency. Similar to our findings, Yang, Kahlor, and Li (2014) also found a
stronger relationship between information insufficiency and information
seeking intention in the U.S. sample than the China sample. Collectively,
Western populations may be more likely to be influenced by epistemic
motivation than Eastern populations, regardless of uncertainty avoidance
tendencies. Instead, cultural differences in perceptions of personal control
or ability to seek, process, and retain information may be closely related to
the differential effects of information insufficiency. Alternatively, given
that the RISP model was developed in the Western context, the model and
its measurements may better reflect Westerners’ seeking and processing
tendencies. Future work should examine these possibilities in cross-cul-
tural contexts.

This study has several limitations to note. First, the sample sizes were not
balanced among the three countries examined and these countries were dif-
ferently affected by COVID-19 at the time when the surveys were conducted.
While we controlled for risk characteristics and relevant experience, it was
not possible to account for all contextual factors that could confound the
results. Nonetheless, we believe that it is imperative to document public sen-
timent and responses during an actual pandemic, and thus this work could
have unique value in studying misinformation effects. Second, this study can-
not confirm causal orderings proposed in the conceptual model due to the
cross-sectional nature of the data. Future work should consider employing a
longitudinal or experimental design to support causal statements about the
proposed relationships here. Last, while there are multiple types of COVID-
19-related misinformation circulating on the internet, we focused on five
false claims relevant to the prevention of COVID-19 that reflect the state of
scientific evidence at the time of data collection. It would be beneficial for
future studies to investigate additional types of misinformation to better
understand misinformation effects.

Despite these limitations, this study makes important contributions to the
extant literature on misinformation and information seeking and processing.
First, this is the first study that examined implications of misinformation
exposure on information seeking and processing. Because information seek-
ing and processing constitute important components in managing uncertainty
and risk situations (Griffin et al., 1999), understanding the mechanisms of
how misinformation affects these informational behaviors offers crucial
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insights into human tendencies under uncertainty. Second, this is one of just
a few studies to make comparisons across multiple countries that are simul-
taneously affected by a common risk in studying information seeking and
processing. Studies in these areas have often focused on one cultural, mostly
Western, context, and intercultural comparisons have been scarce. Comparing
the relative predictive utility of a theoretical framework across different cul-
tural contexts and populations is important for theory development.

On the practical front, critical assessment of information as well as active
seeking of quality information are crucial for mitigating the false beliefs that
could be formed based on misinformation. Given that misinformation demoti-
vates individuals from these important information activities during a disease
pandemic, it is necessary to minimize exposure to such incorrect information
and to deliver evidence-based health advisories. To this end, risk communica-
tors and government authorities should continuously monitor and clarify
emerging misinformation on various online platforms to prevent the public’s
misperception and engagement in fake remedies or scientifically unproven
measures. In light of the counterbalancing role of informational subjective
norm we found, it would be beneficial to emphasize the social expectation on
keeping up with health advisories to minimize the adverse effects of misinfor-
mation exposure. In dealing with global pandemics, like COVID-19, it would
be essential for international and local health agencies to take into account
differences in culture in communicating risk. For example, compared to low—
uncertainty avoidance cultures (e.g., Singapore, Sweden), high—uncertainty
avoidance cultures (e.g., South Korea, Japan, Germany) may be less tolerant
about information uncertainty (misinformation) as well as changes in health
advisories, which are inevitable in most pandemic situations. In high—uncer-
tainty avoidance culture, clear and consistent risk communications as well as
implementation of formal governing structures (e.g., laws) could be particu-
larly beneficial for mitigating uncertainty.
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Notes

1. During data collection, local cases of COVID-19 increased from 4,604 to
44,189 in the United States (out of 328.2 million total population), from 833 to
5,186 in South Korea (out of 51.6 million), and from 96 to 166 in Singapore (out
of 5.6 million).

2. Inkeeping with Cohen and Cohen (1983), we used perceived knowledge to pre-
dict sufficiency threshold, and noted the unstandardized regression slope (B).
Then, information insufficiency was computed by subtracting perceived knowl-
edge * B from sufficiency threshold.

3. InMarch 2020, WHO removed avoiding pets and gargling with mouthwash from
myth busters in response to the emerging evidence on these measures. There is
no evidence that pets have infected humans with COVID-19, but an infected
dog was found in Hong Kong. As well, there is no proof that gargling prevents
respiratory infections caused by COVID-19, but health experts note that there is
little downside in gargling.

References

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and
Human Decision Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978
(91)90020-T

Associated Press. (2020). Coronavirus: In Iran, the false belief that toxic methanol
fights Covid-19 kills hundreds [Press release]. South China Morning Post. https://
www.scmp.com/news/world/middle-east/article/3077284/coronavirus-iran-
false-belief-toxic-methanol-fights-covid-19

Bento, A. L., Nguyen, T., Wing, C., Lozano-Rojas, F., Ahn, Y. Y., & Simon, K. (2020).
Evidence from internet search data shows information-seeking responses to news
of local COVID-19 cases. Proceedings of the National Academy of Sciences of
the United States of America, 117(21), 11220-11222. https://doi.org/10.1073/
pnas.2005335117

Bode, L., & Vraga, E. K. (2015). In related news, that was wrong: The correction of
misinformation through related stories functionality in social media. Journal of
Communication, 65(4), 619-638. https://doi.org/10.1111/jcom.12166

Brewer, N. T., Weinstein, N. D., Cuite, C. L., & Herrington, J. E. (2004). Risk percep-
tions and their relation to risk behavior. Annals of Behavioral Medicine, 27(2),
125-130. https://doi.org/10.1207/s15324796abm2702_7

Bridgman, A., Merkley, E., Loewen, P. J., Owen, T., Ruths, D., Teichmann, L., &
Zhilin, O. (2020). The causes and consequences of COVID-19 misperceptions:
Understanding the role of news and social media. Harvard Kennedy School
Misinformation Review, 1. https://doi.org/10.37016/mr-2020-028

Cohen, J., & Cohen, P. (1983). Applied multiple regression/correlation analysis for
the behavioral sciences. Lawrence Erlbaum.


https://orcid.org/0000-0003-0870-147X
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://www.scmp.com/news/world/middle-east/article/3077284/coronavirus-iran-false-belief-toxic-methanol-fights-covid-19
https://www.scmp.com/news/world/middle-east/article/3077284/coronavirus-iran-false-belief-toxic-methanol-fights-covid-19
https://www.scmp.com/news/world/middle-east/article/3077284/coronavirus-iran-false-belief-toxic-methanol-fights-covid-19
https://doi.org/10.1073/pnas.2005335117
https://doi.org/10.1073/pnas.2005335117
https://doi.org/10.1111/jcom.12166
https://doi.org/10.1207/s15324796abm2702_7
https://doi.org/10.37016/mr-2020-028

Kim et al. 611

Cohen, J., Cohen, P., West, S. G., & Aiken, L. S. (2003). Appplied multiple regres-
sion/correlation analysis for the behavioral sciences (3rd ed.). Erlbaum.

De keersmaecker, J., & Roets, A. (2017). “Fake news”: Incorrect, but hard to correct.
The role of cognitive ability on the impact of false information on social impres-
sions. Intelligence, 65, 107-110. https://doi.org/10.1016/j.intell.2017.10.005

Deng, L., & Chan, W. (2017). Testing the difference between reliability coefficients
alpha and omega. Educational and Psychological Measurement, 77(2), 185-203.
https://doi.org/10.1177/0013164416658325

Dixon, G., & Clarke, C. (2012). The effect of falsely balanced reporting of the autism-
vaccine controversy on vaccine safety perceptions and behavioral intentions.
Health Education Research, 28(2), 352-359. https://doi.org/10.1093/her/cys110

Eagly, A. H., & Chaiken, S. (1993). The psychology of attitudes. Harcourt Brace.

Edgar, L., Remmer, J., Rosberger, Z., & Fournier, M. A. (2000). Resource use
in women completing treatment for breast cancer. Psycho-Oncology, 9(5),
428-438.  https://doi.org/10.1002/1099-1611(200009/10)9:5%3C428::AID-
PON481%3E3.0.CO;2-L

Finucane, M. L., Alhakami, A., Slovic, P.,&Johnson,S. M. (2000). Theaffectheuristicin
judgmentofrisksand benefits. Journal of Behavioral Decision Making, 13(1),1-17.
https://doi.org/10.1002/(SICI)1099-0771(200001/03)13:1%3C1::AID-BDM333
%3E3.0.CO;2-S

Garfin, D. R, Silver, R. C., & Holman, E. A. (2020). The novel coronavirus (COVID-
2019) outbreak: Amplification of public health consequences by media exposure.
Health Psychology, 39(5), 355-357. https://doi.org/10.1037/hea0000875

Gharpure, R., Hunter, C.M., Schnall, A.H., Barrett, C. E., Kirby, A. E., Kunz, J.,
Berling, K., Mercante, J. W., Murphy, J. L., & Garcia-Williams, A. (2020).
Knowledge and practices regarding safe household cleaning and disinfection for
COVID-19 prevention: United States. Morbidity and Mortality Weekly Report,
69(23), 705-709. https://doi.org/10.15585/mmwr.mm6923¢2

Griffin, R. J., Dunwoody, S., & Neuwirth, K. (1999). Proposed model of the relation-
ship of risk information seeking and processing to the development of preventive
behaviors. Environmental Research, 80(2), S230-S245. https://doi.org/10.1006/
enrs.1998.3940

Griffin, R. J., Neuwirth, K., Giese, J., & Dunwoody, S. (2002). Linking the heuristic-
systematic model and depth of processing. Communication Research, 29(6),
705-732. https://doi.org/10.1177/009365002237833

Griffin, R. J., Yang, Z. J., ter Huurne, E., Boerner, F., Ortiz, S., & Dunwoody, S.
(2008). After the flood: Anger, attribution, and the seeking of information. Science
Communication, 29(3), 285-315. https://doi.org/10.1177/1075547007312309

Guess, A., Nagler, J., & Tucker, J. (2019). Less than you think: Prevalence and predic-
tors of fake news dissemination on Facebook. Science Advances, 5(1), eaaud586.
https://doi.org/https://doi.org/10.1126/sciadv.aau4586

Hameleers, M., van der Meer, T. G. L. A., & Brosius, A. (2020). Feeling “disin-
formed” lowers compliance with COVID-19 guidelines: Evidence from the
US, UK, Netherlands and Germany. Harvard Kennedy School Misinformation
Review. https://doi.org/10.37016/mr-2020-023


https://doi.org/10.1016/j.intell.2017.10.005
https://doi.org/10.1177/0013164416658325
https://doi.org/10.1093/her/cys110
https://doi.org/10.1002/1099-1611(200009/10)9:5%3C428::AID-PON481%3E3.0.CO;2-L
https://doi.org/10.1002/1099-1611(200009/10)9:5%3C428::AID-PON481%3E3.0.CO;2-L
https://doi.org/10.1002/(SICI)1099-0771(200001/03)13:1%3C1::AID-BDM333%3E3.0.CO;2-S
https://doi.org/10.1002/(SICI)1099-0771(200001/03)13:1%3C1::AID-BDM333%3E3.0.CO;2-S
https://doi.org/10.1037/hea0000875
https://doi.org/10.15585/mmwr.mm6923e2
https://doi.org/10.1006/enrs.1998.3940
https://doi.org/10.1006/enrs.1998.3940
https://doi.org/10.1177/009365002237833
https://doi.org/10.1177/1075547007312309
https://doi.org/https://doi.org/10.1126/sciadv.aau4586
https://doi.org/10.37016/mr-2020-023

612 Science Communication 42(5)

Hayes, A. F. (2017). Introduction to mediation moderation and conditional process
analysis: A regression-based approach. Guildford.

Hernandez-Garcia, 1., & Giménez-Julvez, T. (2020). Assessment of health informa-
tion about COVID-19 prevention on the internet: Infodemiological study. JMIR
Public Health and Surveillance, 6(2), ¢18717. https://doi.org/10.2196/18717

Hofstede, G. (1983). National cultures in four dimensions: A research-based theory
of cultural differences among nations. International Studies of Management &
Organization, 13(1-2), 46-74. https://doi.org/10.1080/00208825.1983.11656358

Hofstede, G. (1991). Cultures and organizations: Sofiware of the mind. McGraw-Hill.

Hofstede, G., Hofstede, G. J., & Minkov, M. (2010). Cultures and organizations:
Software of the mind. McGraw-Hill.

Howell, J. L., & Shepperd, J. A. (2016). Establishing an information avoidance
scale. Psychological Assessment, 28(12), 1695-1708. https://doi.org/10.1037/
pas0000315

Jerit, J., & Barabas, J. (2012). Partisan perceptual bias and the information environment.
Journal of Politics, 74(3), 672-684. https://doi.org/10.1017/50022381612000187

Jin, Y., Pang, A., & Cameron, G. T. (2012). Toward a publics-driven, emotion-based
conceptualization in crisis communication: Unearthing dominant emotions in
multi-staged testing of the Integrated Crisis Mapping (ICM) Model. Journal
of Public Relations Research, 24(3), 266-298. https://doi.org/10.1080/10627
26X.2012.676747

Jost, J. T., van der Linden, S., Panagopoulos, C., & Hardin, C. D. (2018). Ideological
asymmetries in conformity, desire for shared reality, and the spread of misin-
formation. Current Opinion in Psychology, 23, 77-83. https://doi.org/https://doi.
org/10.1016/j.copsyc.2018.01.003.

Kahlor, L. A. (2007). An augmented risk information seeking model: The case of global
warming. Media Psychology, 10(3), 414-435. https://doi.org/10.1080/15213
260701532971

Kahlor, L. A. (2010). PRISM: A planned risk information seeking model. Health
Communication, 25(4), 345-356. https://doi.org/10.1080/10410231003775172

Kahlor, L. A., Dudo, A., Liang, M. C., Lazard, A. J., & AbiGhannam, N. (2016).
Ethics information seeking and sharing among scientists: The case of nano-
technology. Science Communication, 38(1), 74-98. https://doi.org/10.1177/107
5547015617942

Kahlor, L. A., Dunwoody, S., Griffin, R. J., Neuwirth, K., & Giese, J. (2003).
Studying heuristic-systematic processing of risk communication. Risk Analysis,
23(2), 355-368. https://doi.org/10.1111/1539-6924.00314

Kalichman, S. C., Cherry, C., Cain, D., Weinhardt, L. S., Benotsch, E., Pope, H., &
Kalichman, M. (2006). Health information on the internet and people living with
HIV/AIDS: Information evaluation and coping styles. Health Psychology, 25(2),
205-210. https://doi.org/10.1037/0278-6133.25.2.205

Kata, A. (2010). A postmodern Pandora’s box: Anti-vaccination misinformation
on the Internet. Vaccine, 28(7), 1709-1716. https://doi.org/10.1016/j.vaccine
.2009.12.022


https://doi.org/10.2196/18717
https://doi.org/10.1080/00208825.1983.11656358
https://doi.org/10.1037/pas0000315
https://doi.org/10.1037/pas0000315
https://doi.org/10.1017/S0022381612000187
https://doi.org/10.1080/1062726X.2012.676747
https://doi.org/10.1080/1062726X.2012.676747
https://doi.org/https://doi.org/10.1016/j.copsyc.2018.01.003
https://doi.org/https://doi.org/10.1016/j.copsyc.2018.01.003
https://doi.org/10.1080/15213260701532971
https://doi.org/10.1080/15213260701532971
https://doi.org/10.1080/10410231003775172
https://doi.org/10.1177/1075547015617942
https://doi.org/10.1177/1075547015617942
https://doi.org/10.1111/1539-6924.00314
https://doi.org/10.1037/0278-6133.25.2.205
https://doi.org/10.1016/j.vaccine.2009.12.022
https://doi.org/10.1016/j.vaccine.2009.12.022

Kim et al. 613

Keller, K. L., & Staelin, R. (1987). Effects of quality and quantity of information on deci-
sion effectiveness. Journal of Consumer Research, 14(2),200-213. https://doi.org
/10.1086/209106

Kim, H. K., & Niederdeppe, J. (2013). The role of emotional response during an
HINI influenza pandemic on a college campus. Journal of Public Relations
Research, 25(1), 30-50. https://doi.org/10.1080/1062726X.2013.739100

Kim, J.-N., & Grunig, J. E. (2011). Problem solving and communicative action: A
situational theory of problem solving. Journal of Communication, 61(1),
120-149. https://doi.org/10.1111/j.1460-2466.2010.01529.x

Kim, J.-N., Ni, L., Kim, S. H., & Kim, J. R. (2012). What makes people hot?
Applying the situational theory of problem solving to hot-issue publics. Journal
of Public Relations Research, 24(2), 144-164. https://doi.org/10.1080/10627
26X.2012.626133

Miles, A., Voorwinden, S., Chapman, S., & Wardle, J. (2008). Psychologic predictors
of cancer information avoidance among older adults: The role of cancer fear and
fatalism. Cancer Epidemiology and Prevention Biomarkers, 17(8), 1872-1879.
https://doi.org/10.1158/1055-9965.EPI-08-0074

Mitchell, K. J., Johnson, M. K., & Mather, M. (2003). Source monitoring and sug-
gestibility to misinformation: Adult age-related differences. Applied Cognitive
Psychology, 17(1), 107-119. https://doi.org/10.1002/acp.857

Nyhan, B., & Reifler, J. (2010). When corrections fail: The persistence of political
misperceptions. Political Behavior, 32(2), 303-330. https://doi.org/10.1007/
s11109-010-9112-2

Park, C.-K. (2020). Coronavirus: Saltwater spray infects 46 church-goers in South
Korea. South China Morning Post. https://www.scmp.com/week-asia/health-envi-
ronment/article/3075421/coronavirus-salt-water-spray-infects-46-church-goers

Pentina, ., & Tarafdar, M. (2014). From “information” to “knowing”: Exploring the
role of social media in contemporary news consumption. Computers in Human
Behavior, 35, 211-223. https://doi.org/10.1016/j.chb.2014.02.045

Porter, E., & Wood, T. J. (2019). False alarm. Cambridge University Press

Pulido, C. M., Villarejo-Carballido, B., Redondo-Sama, G., & Gdémez, A. (2020).
COVID-19 infodemic: More retweets for science-based information on corona-
virus than for false information. International Sociology, 35(4), 377-392. https://
doi.org/10.1177/0268580920914755

Rains, S. A. (2007). Perceptions of traditional information sources and use of the
world wide web to seek health information: Findings from the health informa-
tion national trends survey. Journal of Health Communication, 12(7), 667-680.
https://doi.org/10.1080/10810730701619992

Rosenthal, S. (2013). Measuring differentials in communication research: Issues with
multicollinearity in three methods. Communication Methods and Measures, 7(2),
106-125. https://doi.org/10.1080/19312458.2013.789837

Schneider, S. C. (1987). Information overload: Causes and consequences. Human
Systems Management, 7(2), 143-153. https://doi.org/10.3233/HSM-1987-7207

So, J., Kuang, K., & Cho, H. (2019). Information seeking upon exposure to risk
messages: Predictors, outcomes, and mediating roles of health information


https://doi.org/10.1086/209106
https://doi.org/10.1086/209106
https://doi.org/10.1080/1062726X.2013.739100
https://doi.org/10.1111/j.1460-2466.2010.01529.x
https://doi.org/10.1080/1062726X.2012.626133
https://doi.org/10.1080/1062726X.2012.626133
https://doi.org/10.1158/1055-9965.EPI-08-0074
https://doi.org/10.1002/acp.857
https://doi.org/10.1007/s11109-010-9112-2
https://doi.org/10.1007/s11109-010-9112-2
https://www.scmp.com/week-asia/health-environment/article/3075421/coronavirus-salt-water-spray-infects-46-church-goers
https://www.scmp.com/week-asia/health-environment/article/3075421/coronavirus-salt-water-spray-infects-46-church-goers
https://doi.org/10.1016/j.chb.2014.02.045
https://doi.org/10.1177/0268580920914755
https://doi.org/10.1177/0268580920914755
https://doi.org/10.1080/10810730701619992
https://doi.org/10.1080/19312458.2013.789837
https://doi.org/10.3233/HSM-1987-7207

614 Science Communication 42(5)

seeking. Communication Research, 46(5), 663-687. https://doi.org/10.1177/009
3650216679536

Sommariva, S., Vamos, C., Mantzarlis, A., Pao, L. U.-L., & Martinez Tyson, D.
(2018). Spreading the (fake) news: Exploring health messages on social media
and the implications for health professionals using a case study. American
Journal of Health Education, 49(4), 246-255. https://doi.org/10.1080/1932503
7.2018.1473178

Southwell, B. G. (2013). Social networks and popular understanding of science and
health: Sharing disparities. Johns Hopkins University Press.

Southwell, B. G., Thorson, E. A., & Sheble, L. (2018). Misinformation among mass
audiences as a focus for inquiry. In B. G. Southwell, E. A. Thorson & L. Sheble
(Eds.), Misinformation and mass audiences (pp. 1-14). University of Texas
Press.

Tan, A. S. L., Lee, C.-J., & Chae, J. (2015). Exposure to health (mis)information:
Lagged effects on young adults' health behaviors and potential pathways. Journal
of Communication, 65(4), 674-698. https://doi.org/10.1111/jcom.12163

Tandoc, E. C., Ling, R., Westlund, O., Duffy, A., Goh, D., & Zheng Wei, L.
(2017). Audiences’ acts of authentication in the age of fake news: A conceptual
framework. New Media & Society, 20(8), 2745-2763. https://doi.org/10.1177
/1461444817731756

Thorson, E. (2016). Belief echoes: The persistent effects of corrected misinformation.
Political Communication, 33(3), 460-480. https://doi.org/10.1080/10584609.20
15.1102187

Valenzuela, S., Halpern, D., Katz, J. E., & Miranda, J. P. (2019). The paradox of
participation versus misinformation: Social media, political engagement, and the
spread of misinformation. Digital Journalism, 7(6), 802-823. https://doi.org/10.1
080/21670811.2019.1623701

Vraga, E. K., & Bode, L. (2020). Defining misinformation and understanding its
bounded nature: Using expertise and evidence for describing misinformation.
Political Communication, 37(1), 136-144. https://doi.org/10.1080/10584609.20
20.1716500

Wang, Y., McKee, M., Torbica, A., & Stuckler, D. (2019). Systematic literature review
on the spread of health-related misinformation on social media. Social Science &
Medicine, 240, 112552. https://doi.org/10.1016/j.socscimed.2019.112552

Wardle, C. (2017). Fake news. It's complicated. https://medium.com/1st-draft/fake-
news-its-complicated-d0f773766¢79

Weinstein, N. D. (2000). Perceived probability, perceived severity, and health-pro-
tective behavior. Health Psychology, 19(1), 65-74. https://doi.org/10.1037/0278-
6133.19.1.65

World Health Organization. (2020). Coronavirus disease (COVID-19) advice for the
public: Myth busters. https://www.who.int/emergencies/diseases/novel-corona-
virus-2019/advice-for-public/myth-busters

Yang, Z. J. (2016). Altruism during Ebola: Risk perception, issue salience, cultural
cognition, and information processing. Risk Analysis, 36(6), 1079-1089. https://
doi.org/10.1111/risa.12526


https://doi.org/10.1177/0093650216679536
https://doi.org/10.1177/0093650216679536
https://doi.org/10.1080/19325037.2018.1473178
https://doi.org/10.1080/19325037.2018.1473178
https://doi.org/10.1111/jcom.12163
https://doi.org/10.1177/1461444817731756
https://doi.org/10.1177/1461444817731756
https://doi.org/10.1080/10584609.2015.1102187
https://doi.org/10.1080/10584609.2015.1102187
https://doi.org/10.1080/21670811.2019.1623701
https://doi.org/10.1080/21670811.2019.1623701
https://doi.org/10.1080/10584609.2020.1716500
https://doi.org/10.1080/10584609.2020.1716500
https://doi.org/10.1016/j.socscimed.2019.112552
https://medium.com/1st-draft/fake-news-its-complicated-d0f773766c79
https://medium.com/1st-draft/fake-news-its-complicated-d0f773766c79
https://doi.org/10.1037/0278-6133.19.1.65
https://doi.org/10.1037/0278-6133.19.1.65
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters
https://doi.org/10.1111/risa.12526
https://doi.org/10.1111/risa.12526

Kim et al. 615

Yang, Z. J., Aloe, A. M., & Feeley, T. H. (2014). Risk information seeking and
processing model: A meta-analysis. Journal of Communication, 64(1), 20-41.
https://doi.org/10.1111/jcom.12071

Yang, Z. J., Chu, H., & Kahlor, L. (2019). Fearful conservatives, angry liberals:
Information processing related to the 2016 presidential election and climate
change. Journalism & Mass Communication Quarterly, 96(3), 742-766. https://
doi.org/10.1177/1077699018811089

Yang, Z. J., & Kahlor, L. (2013). What, me worry? The role of affect in informa-
tion seeking and avoidance. Science Communication, 35(2), 189-212. https://doi.
org/10.1177/1075547012441873

Yang, Z. J., Kahlor, L. A., & Griffin, D. J. (2014). I share, therefore I am: A
US—China comparison of college students’ motivations to share information
about climate change. Human Communication Research, 40(1), 112-135. https://
doi.org/10.1111/hcre.12018

Yang, Z. J., Kahlor, L., & Li, H. (2014). A United States-China comparison of risk
information—seeking intentions. Communication Research, 41(7), 935-960.
https://doi.org/10.1177/0093650213479795

Yang, Z. J., McComas, K., Gay, G., Leonard, J. P., Dannenberg, A. J., & Dillon, H.
(2010). From information processing to behavioral intentions: Exploring can-
cer patients’ motivations for clinical trial enrollment. Patient Education and
Counseling, 79(2), 231-238. https://doi.org/10.1016/j.pec.2009.08.010

Author Biographies

Hye Kyung Kim (PhD, Cornell University) is an assistant professor in the Wee Kim
Wee School of Communication and Information at Nanyang Technological University
in Singapore. Her research applies communication and social psychological theories
to understand the processing and effects of communicative interactions in health and
risk. Her research ultimately seeks to develop theory-driven communication strategies
that improve persuasion.

Jisoo Ahn (PhD, The University of Texas at Austin) is a research professor at Health
and New Media Research Institute at Hallym University. Her research studies health
and environmental and disaster communication and seeks effective ways to deliver
information to the public by using interactive media technologies.

Lucy Atkinson (PhD, University of Wisconsin-Madison) is an associate professor at
Stan Richards School of Advertising & Public Relations in the University of Texas at
Austin. Her research looks at communication in the context of sustainability and the
environment. She focuses on the ways message components in environmental com-
munication campaigns influence environmental attitudes, beliefs, and behaviors.

Lee Ann Kahlor (PhD, University of Wisconsin-Madison) is an associate professor
at Stan Richards School of Advertising & Public Relations in the University of Texas
at Austin. Her primary research interest is in health and environmental risk communi-
cation with an emphasis on information seeking, avoiding, and sharing.


https://doi.org/10.1111/jcom.12071
https://doi.org/10.1177/1077699018811089
https://doi.org/10.1177/1077699018811089
https://doi.org/10.1177/1075547012441873
https://doi.org/10.1177/1075547012441873
https://doi.org/10.1111/hcre.12018
https://doi.org/10.1111/hcre.12018
https://doi.org/10.1177/0093650213479795
https://doi.org/10.1016/j.pec.2009.08.010

