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Introduction

The public’s perception of risk plays a critical
role in determining the priorities, policy
decisions, and responsiveness of health and
risk managers. Risk perceptions are people’s
subjective judgments about the likelihood of
negative occurrences such as injury, illness,
disease, and death (Slovic, 1987). Such
perceptions may often be affected by two of
the key psychological components of risk —
emotions and uncertainty about the
unknown (Loewenstein et al,, 2001; Peters &
Slovic, 1996). According to accounts such as
the functional theory of emotion (Nabi, 2002;
Visschers et al., 2012), discrete emotions
such as fear and anger play differential roles
in risk perceptions and coping behavior,
Uncertainty about the unknown relates to the
fact that risks are fundamentally probabilistic
in nature, These two psychological
components of risk perception are also
typically featured in news stories about risk.
However, existing research has not yet
examined how their presence in news
coverage may affect laypeople’s risk
perceptions,

Many of the ways in which the media
affect people’s risk perceptions have been
thoroughly documented. People typically do
not experience the vast array of risk issues
directly, Instead, they rely on how the media

(particularly the news) inform them about
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and represent risks. Substantial research has
shown that public awareness and
perceptions of risk can be influenced by the
way journalists frame and cover a risk issue,
as well as what they decide to include and
exclude from their reporting (Griffith,
Mathias, & Price, 1994; Miles, Braxton, &
Frewer, 1999). But one thing that is lacking in
this research is a specific focus on the roles
played by the topics of emotion and
uncertainty, When covering various risk
issues, journalists tend to highlight the
specific emotions that people feel with
respect to those risks, for example fear,
dread, anger, worry, and outrage (Gainor &
Menefee, 2007, Sandman, 1997). They also
tend to highlight the scientific uncertainty
surrounding a risk (Powell, Dunwoody,
Griffin, & Neuwirth, 2007). Since these topics
are such typical features of risk stories, it
would be useful to understand how their
presence in news stories might influence
people’s risk perceptions,

As part of such an investigation, a related
issue that needs to be further explored is
whether different ways of representing
uncertainty may have differential effects on
people’s risk perceptions, Journalists can
present the uncertainty surrounding risks by
using either numerical estimates or verbal
estimates (Patt & Schrag 2003; Wardekker et
al., 2008). This choice about how to present

a risk is referred to hereafter as risk
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presentation  format, Presenting  risk
probabilities in numbers as opposed to
words could lead the public to have different
levels of uncertainty, which in turn could
lead them to perceive a risk with differing
levels of severity, But existing research on
this issue shows either limited or mixed
findings (Johnson & Slovic, 1995; Kuhn,
2000). More research is therefore needed to
examine the specific roles that various risk
presentation formats, in conjunction with the
emotional content of news coverage, play in
risk perceptions.

To fill this gap in the research, the current
study’s purpose is to examine how people’s
perceptions of risks are affected inde-
pendently and jointly by media messages that
use different risk presentation formats (i.e,,
numeric vs, verbal) and that either include or
exclude emotion (i.e., fear), Guided by
theoretical and empirical accounts drawn
from literature on uncertainty, affect
heuristics, and risk communication, this
study analyzes the results of a quasi-
experiment collected online from a nationally
representative sample of 914 South Koreans

regarding  three  major risk  topics:
carcinogenic hazards, HIN1, and mad cow
disease. Along with the major findings,
practical implications for media strategies in

various risk circumstances are also discussed.

Two main components of risk:
Uncertainty and emotions

Risk presentation format and risk

perception
Uncertainty is a central issue in risk
communication because what people do and
do not know about risks can affect how they
interpret risk information, how they perceive
the risk itself, and how motivated they will be
to seek further information about it (Powell
et al., 2007). Risk refers to “the probability of
injury, illness, or death associated with -
hazards” (Sellnow et al., 2009, p. 3).
“Probability” here refers to either the absence
of certainty or the presence of uncertainty,
Uncertainty has been conceptualized in
different ways across different disciplines and
studies, One useful approach is to assume
people experience uncertainty when “a
situation can be interpreted in multiple ways
or when there are divergences or contested
perspectives about its meaning” (Markon,
Crowe, & Lemyre, 2013, p. 314). In other
words, uncertainty exists when a situation is
ambiguous, unpredictable, or probabilistic,
and when people feel uneasy once they
realize that they don’t know enough about it
(Brashers, 2001).,

To convey the uncertainty associated with
risks, communicators might choose to use
different risk presentation formats (Wardekker

et al,, 2008; Visschers, Meertens, Passchier, &



De Vries, 2009). The two basic formats are
verbal and numeric estimates (Patt & Schrag,
2003; Wardekker et al,, 2008). Verbal
estimates present risks without numbers and
instead with words that tend to be vague,
such as likely or unlikely, probably, and
(almost) impossible (Wallsten et al,, 19806).
Numeric estimates use numbers to present
risk information in several possible ways
(Johnson & Slovic, 1995; Kuhn, 2000): by
providing a single best point estimate without
any uncertainty information (point estimate);
by providing a single point estimate with a
verbal qualifier (verbal uncertain estimate);
and by providing a range centered on a base
probability value, such as a confidence
interval bounding an estimate (numeric
range estimate and based range with
explanation about different sources in likely
bias). The choice of these formats may be
important because there is evidence that they
have varying effects on audiences perce-
ptions of and reactions to risks (Kuhn, 2000),

However, there is little consensus about
how people respond to different risk
presentation formats based on the varying
degrees of uncertainty they convey. Some
risk communication experts argue that
people are better able to read and remember
risk information described in words rather
than in numbers (Wardekker et al,, 2008).
This view assumes that words help people

understand uncertainty better than numbers
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do. But according to a rival view, using
words might lead to a loss of precision,
especially because they can so often have
different meanings for different people
(Wallsten et al., 1986). Some research shows
that people tend to construe words that refer
to uncertainties according to the risk
magnitude that they associate with an event;
for example, an “unlikely” hurricane is
interpreted as less likely to happen than an
“unlikely” rain shower (Patt & Schrag, 2003).
Verbal risk presentations may therefore lead
people to make subjective inferences that
overestimate the probability of low
magnitude events and underestimate the
probability of high magnitude events. As for
numeric risk presentations, some possible
persuasive advantages of numbers include
precision, calculability, and a fixed
rank-order, For instance, 80% is always more
than 75%. In light of these considerations, the
verbal risk presentation format would seem
to generate a higher level of uncertainty than
the numeric format, particularly compared to
the single point estimate. But at present,
research has not yet firmly established this
supposition.

Some studies have found that different risk
presentation formats can have differential
effects on people’s perceptions of and
reactions to risks, An extensive review of
studies on risk probability information

concludes that people tend to overestimate
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risk probabilities when they are presented in
verbal as opposed to numerical formats, and
that verbal information causes more
variability in risk perception than numerical
information (Visschers et al,, 2009). But
while such variability may indicate a higher
level of uncertainty or ambiguity, it may not
lead to a higher level of risk perception. For
example, Kuhn (2000) found that, in various
numeric risk presentation conditions, people
who had strong environmental concerns
reported a higher level of risk perception
than those who did not, She suggests that the
different levels of uncertainty generated by
these different formats may not be
necessarily and directly related to a higher
level of risk perceptions. In other words,
some people may interpret an uncertainty as
more risky and others as less risky when
either vague verbal or more precise
numerical presentation formats are used. Her
explanation for these differing effects is that
people will interpret these formats differently
depending on individual differences in
attitudes and values that are relevant to the
perceived risk.

While there are various types of risk
content

presentation formats, a recent

analytic study on media coverage of
carcinogenic hazards in South Korea found
that the two most frequently used were single
point estimate and verbal estimate (Hove et

al,, 2014). Based on this finding, the current

study compares the two most prevalent risk
presentation formats, verbal versus numeric,
to see which one has a stronger effect on
people’s perceptions of different risks, In
comparing the two, it is safe to assume that
the verbal format is more vague, ambiguous,
and likely to generate uncertainty compared
to any of the numeric (particularly single
point estimate) formats (Flugstad & Windshitl,
2003). But based on the aforementioned
studies, a more contested issue is whether a
format with higher levels of uncertainty
would generate a higher level of risk
perception, Since these studies have shown
inconsistent findings on the directionality
between these two variables, we cannot
propose a hypothesis; instead, we ask the

following research question,

RQ1: Which risk presentation format, verbal versus
numeric, will generate a higher level of risk

perceptions?

Emotion and risk perception

Turning to this study’s second main topic,
emotion has been recognized in other areas
of risk communication research as an
important dimension of risk and a
determinant of risk perceptions. For
example, Sandman and his colleagues (1993)
define risk as “hazards + outrage.” “Hazard”
refers to the technical components of risks,

which are typically the preoccupations of



experts, “Outrage” refers to the nontechnical
components, which consist of the emotions
felt by people who are worried about
experiencing risks. These emotions concern
issues such as control, responsiveness, trust,
dread, worry, anger, and so on, Although
outrage is a complex concept that needs
further explication, it is useful for the current
study because it contains emotional
components such as dread and fear,
Sandman’s empirical studies demonstrate
the important roles of emotion in
communicating risks via media (Johnson,
Sandman, & Miller, 1992; Sandman et al.,
1987; Sandman et al., 1993). One of these
studies, a content analysis of environmental
risk news stories that were chosen as best
articles by newspaper editors, found that 68%
of the stories did not include any risk
information; instead, they focused more on
conflicts and emotion-laden  opinions
(Sandman et al,, 1987). In the same study,
newspaper editors were quoted as saying
that, in environmental news, the issue of
whom to blame for a risk is more important
than the technical facts about it. Such an
editorial philosophy would be likely to
generate stories that are emotionally charged,
In another study, Johnson, Sandman, and
Miller (1992) found that information about
people’s emotional reactions to risk had a
substantial effect on risk perceptions, while

technical details about the risk had no effect,
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Through these and other empirical studies,
Sandman and his colleagues have affirmed
the importance of emotional content in
shaping the public’s risk perceptions,

The purpose of the current study is to
explore how emotion may work jointly with
risk presentation format to heighten risk
perceptions. Justification for making this link
can be drawn from existing theories such as
Problematic Integration Theory (Bradic,
2001) and Uncertainty Management Theory
(Brashers, 2001), both of which consider
emotion to be an evaluative or appraisal
component of uncertainty, In an earlier effort
to link emotion with perceived uncertainty,
Powell et al. (2007) analyzed secondary
survey data among 528 adults in the context
of three environmental risk issues, They
found that negative emotions (e.g., worry
and anger) were significantly and positively
associated with respondents’ perceived
uncertainty about possible health risks. The
high correlation between emotion and
perceived  uncertainty  supported  their
theoretical argument that emotion can serve
as an appraisal of uncertainty, In addition,
emotion was also significantly and positively
related to various risk judgments such as
perceived likelihood, perceived seriousness,
and perceived future threat,

These findings are particularly relevant to
the current study for two reasons: first, they

provide a rationale for proposing a main
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effect of emotion on risk perception; second,
they indicate that emotion can work with
uncertainty to predict risk perception,
leading to potential joint effects of emotion
and risk presentation format on risk
perception, The negative emotion we single
out is fear, and previous research provides
two justifications for doing so. First, studies
have documented that news coverage of
health and risk

increasingly

become
(Weitser &

Kubrin, 2004), In this context, sensationalism

issues  has

sensationalistic

is characterized by fear-arousing words or
references to the public’s emotional reactions
(Altheide & Michalowski, 1999; Kupchik &
Bracy, 2009). As for the second justification,
another line of research has highlighted the
discrete nature of emotions and the
differential roles they play in risk perception
and coping behaviors (Dillard & Nabi, 2006;
also consider the Functional Theory of
Emotion in Nabi, 2002), For example, an
experimental study reports that fear is related
to higher risk estimations, while anger is
associated with lower risk estimations (Lerner
& Keltner, 2000). Based on these theoretical
and empirical considerations, we propose a
main effect hypothesis on the role of fear in

media messages,

H1: Risk messages with fear will generate a higher

level of risk perception than those without fear,

In addition, we expect that messages
which have both negative emotion and
verbal risk presentation format may heighten
subjects’ level of uncertainty and lead to a
higher level of risk perceptions. But because
additional  literature  supporting  this
reasoning is lacking, we propose a research

question on this possible interaction effect.

RQ2: Will there be an interaction effect between fear

and risk presentation format?

Methods

Study design

This experimental study employed a 2 (risk
presentation format: numeric vs, verbal
estimates) x 2 (fear: presence vs. absence)
between-subjects design with three risk
topics, creating 12 different conditions, The
message factors manipulated were risk
presentation format and fear, The three risk
topics selected were carcinogenic hazards,
HIN1, and mad cow disease because they
have drawn substantial media coverage in
recent years and remained salient risk topics
(Cha, 2012). In

addition, these three topics were found to

among Korean adults

differ across various dimensions of risk
perception such as controllability, severity,
and familiarity (Cha, 2012). Such differences

are expected to secure greater generalizability



across risk topics,

Stimuli

The messages were chosen from online news
articles to guarantee ecological validity, and
they were modified to be equivalent across
manipulation conditions and topics. The
carcinogenic hazard message was about
carcinogens (cancer-causing materials) found
in cooking oil. The numeric vs. verbal risk
presentation format was manipulated with
the headline—"Cancer-causing  material,
Benzopyrene 4.0ug/kg found in Hae Pyo
brand organic sesame oil” versus “Large
amount  of  cancer-causing  material
Benzopyrene found in Hae Pyo brand
organic sesame oil” —and one sentence in the
text — “according to the Korea Food and Drug
(KFDA), 4.0ug/kg of a

designated carcinogen Benzopyrene, an

Administration

amount that exceeds twice the standard, was
found in the Hae Pyo brand organic sesame
oil sold in supermarkets” versus “according to
the Korea Food and Drug Administration
(KFDA), a large amount of a designated
carcinogen Benzopyrene, which exceeds the
standard amount, was found in the Hae Pyo
brand organic sesame oil sold in supermarkets,”

Fear was manipulated by including one of
two sentences that were equivalent in length,
The fear condition had a sentence stating
consumers’ fear about the news: “Citizens are

fearful and they wonder what to eat,..” The
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absence-of-fear message condition included a
factual sentence: “Benzopyrene is generated
by heating or cooking oils,” A similar type of
manipulation was used for the other two
topics as follows, For the HIN1 message:
“Confirmed rate of HIN1 patients up to 77%"
(headline for numeric format) versus
“Confirmed rate of HIN1 patients very high”
(headline for verbal format), and “The public
is afraid that the flu is becoming a pandemic
again” (fear condition), For the mad cow
“Mad

inspection for American beef reduced from

disease  message: cow disease
50% to 3%  (headline for numeric format)
versus Mad cow disease inspection for
American beef reduced drastically” (headline
for verbal format), and “Citizens’ fear about
mad cow disease rises” (fear condition).
Only fear was used as the emotion in the
messages because it is the emotion most
commonly present in risk-related news
stories, and because using multiple or
different emotional elements across the
topics might confound the emotional
messages, The length of the messages ranged
from 77 words to 91 words, Each message’s
readability was not considerably different or
varying in difficulty across the conditions: the
Flesch Reading Ease Index Score for the 12
message conditions ranged from 58,6 to
71.25, and the Flesch-Kincaid Grade Level
Score had a minimum of 7.6 and a maximum

of 9.5 (for a similar readability test procedure,
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see Kim & Paek, 2009).

Pilot test

The pilot test had two purposes: to check the
success or failure of the message
manipulations and to determine whether any
message errors would need to be fixed., Due
to a small sample size yet multiple risk topics
with different question wordings per topic,
the pretest employed a mixed design, in
which the two message factors (fear and risk
presentation format) were within-subject
variables and the three risk topics were
between-subject variables, Three forms of
the survey (3 topics) were randomly assigned
to 128 college students enrolled in multiple
communication classes at a large university in
Korea, The participants read the four types of
messages (numeric with fear, numeric
without fear, verbal with fear, verbal without
fear), Then, they were asked to indicate
which of the four messages presented risk
estimates numerically or verbally and which
presented fear (recognition check). Finally,
students were asked to rank the four
messages in the order of highest to lowest
level of uncertainty and fear (induction
check),

The results generally indicated that the
message manipulation was successful, For
the recognition check, 94,5% of the students
correctly answered that the two numeric risk

presentation format messages used numeric

100%

answered that at least one numeric risk

estimates to present risks, and
format message did. Also, about 94%
correctly answered that the two verbal risk
format messages used verbal estimates to
present risks, Lastly, 93% correctly answered
that the two fear messages presented fear,
and all the students provided at least one
correct answer, Regarding induction check,
repeated-measure of  variance
(ANOVA) via the General Linear Modeling
(GLM)

combining the three risk topics (N = 124)

analysis

procedure was performed by
and then using subsamples per topic. Briefly,
the multivariate test of the mean differences
via Wilks" lambda wusing pooled-sample
shows a significant mean difference in the
level of fear (Wilks' lambda = 46, F(3, 123)
= 47.80, p < .001) and uncertainty (Wilks’
lambda = .45, F (3, 123) = 50.40, p <
.001), Pairwise comparison tests indicate that
students rated the numeric-fear message as
inducing the highest level of fear, followed
by verbal-fear, numeric-no fear, and
verbal-no fear, Subgroup analysis per topic
also indicated that the numeric-fear message
condition was rated as inducing the highest
level of fear,

induction,

For  uncertainty pairwise

comparison tests indicated that the
verbal-fear message condition was rated to
be most uncertain, followed by verbal-no

fear, numeric-no fear, and numeric-fear,



Subgroup analyses per topic also showed
similar patterns, The verbal conditions,
regardless of presence and absence of fear,
were rated to be most uncertain, while the
numeric conditions were rated to be least
uncertain for all three message topics,8
Lastly, the messages were refined further in
light of feedback

credibility, realism, wording differences, and

open-ended about

length,

Sampling, samples, and procedure

A leading online research firm in Korea was
hired to recruit the study participants, This
company secured a panel of about 1 million
people that reflects nationally representative
demographics including gender, region, and
age (one exception was that it under-
represented people over 50). Each person
was given a unique ID and the choice to
volunteer to participate in a study in
exchange for points that can be accumulated
to spend for online purchases from
designated companies, By means of a
stratified random sampling method, the
twelve conditions were randomized to be
sent to a random sample of each age bracket,

Once participants logged in to the

8) We performed eight sets total of repeated—measures
ANOVA (for pooled—sample and subsamples with each of
the three risk topics and analyses for uncertainty and fear
separately). Due to space limitations, reporting all the results

would be impossible. Details are available upon request.
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company’s online survey website, they were
asked to report their age, Only adults were
qualified to participate in the study, On the
next page, they were asked to read one
randomly assigned risk message and to
evaluate the message in terms of uncertainty,
fear, message credibility, and risk
perceptions. Finally, they were asked about
demographic information such as gender,
education, income, and residence,

Through a rigorous screening procedure
identifying time spent on the study and
response patterns (e.g., checking the same
number throughout the questionnaire), 82
insincere cases were removed, As a result,
the final sample size was 914, The mean age
of participants was 38 years old (SD =
11.29). Women (53,6%) slightly outnumbered
men, Median monthly household income fell
into the range of 4-5 million KRW (equivalent
to approximately 3600-4500 USD; SD =
2.14), and mean education range was
between technical college and four-year
college degree (SD = 1,02), Mean difference
tests (one-way ANOVA for age and
chi-square tests for gender, income, and
education)  indicated no  statistically
significant demographic differences across

the conditions,

Measures

All the wvariables were constructed with

multiple question items drawn from existing
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literature, After Exploratory Factor Analysis
(EFA) and

performed, items were averaged to construct

reliability — analysis  were
their respective variables,

Two variables, fear and uncertainty, were
check, which

replaces manipulation check (for similar

measured for induction

arguments, see Nabi, 2002), For fear,
participants used a 7-point scale to rate how
much of each negative emotion—fear, dread,
worry, fright, anxiety—they felt about the
topic while reading the story (1 = not at all
to 7 = very much) (Nabi, 2002; Weinstein,
1984). These items were selected because
they are grouped together to indicate fear
(Shaver, Schwartz, Kirson, & O'Connor,
1987). EFA indicated 87.5% of total variance
explained, and reliability analysis showed a
strong internal consistency (alpha = . 97).
For uncertainty, the question items were
drawn from advertising studies of message
ambiguity and from risk communication
studies of perceived uncertainty (Yoo, Lee, &
Choo, 2005; Powell et al., 2007). These items
were then modified to fit the current study
context (7-point Likert scale with 1 = not at
all and 7 = very much): “After reading the
message, (1) I clearly understood the risk
(reverse-coded); 1 thought the risk is (2)
uncertain / (3) ambiguous,” A higher numeric
value indicates a higher level of uncertainty,
EFA showed one factor with 51.7% of total

variance explained. However, the first

reverse-coded item had a low factor loading
(.276), and reliability analysis indicated alpha
to be .51 with the item and .60 without the
item, Due to the lack of sufficiently high
reliability, each of the three items was tested
separately for induction check,

served as

Two variables dependent

variables: personal-level risk perception
(hereafter, risk perception) and changes in
risk perception,

The risk perception variable was measured
with the following question items on a
7-point Likert scale with 1 = not at all and 7
= very much (Morton & Duck 2001; Tyler &
Cook, 1984): “(1) The

carcinogenic hazards / HIN1 / mad cow

problem  of

disease is important to me; (2) I am worried
that I would be affected by carcinogenic
hazards / HIN1 / mad cow disease; (3) It is
likely that I personally would be affected by
carcinogenic hazards / HIN1 / mad cow
disease; (4) T have personally felt risk from
carcinogenic hazards / HIN1 / mad cow
disease.” EFA clearly indicated one factor
structure (84,6% of total variance explained)
with a strong internal consistency (alpha =
.94).

The change in risk perception variable was
included because it is worthwhile to examine
how people’s existing risk perceptions
change due to the risk messages that are
available in the media, and how these

perception changes differ according to



different types of risk messages. Change in
risk perception was measured with question
wordings similar to attitude change measures
from consumer behavior and advertising
literature (e.g., Lee & Han, 1993) related to
risk perceptions (instead of attitudes, which
are evaluative judgments). Questions were as
follows: “After reading the message, (1) I
think that the

carcinogenic hazards / HIN1 / mad cow

came to problem  of
disease is more serious; (2) 1 came to think
that T would be more affected by
carcinogenic hazards / HIN1 / mad cow
disease; (3) I came to think that I will be
more likely to be affected by carcinogenic
hazards / HIN1 / mad cow disease; (4) I
came to think that carcinogenic hazards /
HIN1 / mad cow disease is riskier; (5) I
began to worry more about the risk” (1 = not
at all, 7 = very much). EFA clearly indicated
one factor structure (87.9% of total variance
explained) with a strong internal consistency
(alpha = .97).

Two covariates were considered, age and
risk  familiarity, =~ According to  the
invulnerability hypothesis (Loewenstein et
al., 2001), young people do not consider the
potentially harmful consequences of risk
behavior, and/or they underestimate the
likelihood of these consequences happening
to them, Based on this hypothesis, age was
used as a covariate because people’s age may

affect their level of risk perception. Risk
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familiarity also served as a covariate because
literature has shown that people’s familiarity
with specific risk topics may affect their risk
perception (Powell et al., 2007). This
variable was constructed by averaging two
question items from the psychometric
constructs of risk perception used by Slovic,
Fischhoff, and Lichtenstein (1985) and Cha
(2012). The question wordings were: “(1) 1
personally know the risk well and (2) T am
familiar with the risk caused by carcinogenic
hazards / HIN1 / mad cow disease.” These
items constructed one clear factor (76.5% of
total variance explained) with inter-item

correlation of |53,

Analytic strategy

For our hypothesis and research questions, a

multivariate  analysis  of  covariance
(MANCOVA) was deemed most appropriate
because there were two message factors, two
covariates, and two dependent variables,
Before the MANCOVA model was applied,
the following assumptions for this analytic
technique were checked: (1) normality
assumption with skewness and kurtosis
diagnostics test; (2) outliers check; and (3)
homogeneity of variance (a.k.a, homo-
scedasticity) using Box’s M test (Hair,
Tatham, Anderson, and Black 1998)., Among
these, homogeneity of variance was found
not to exist (Box's M = 21,52, F = 2,38, p <

.05), which indicates a failure to meet
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Table 1 ANCOVA Results

Risk Topic 1: Carcinogenic Hazard (N=312)

Risk Perception

Changes in Risk Perception

Factor M’ SE? F(1,306) M’ SE? F(1,306)
Risk Presentation Format 2.814# 3.72*
Numeric 497 .09 4.80 .10
Verbal 476 .09 4.54 .10
Fear 3.38# 9.13**
Absent 4.75 .09 4.46 10
Present 4.98 .09 4.88 .10
Risk Presentation Format X Fear .07 44
Age (Covariate) 6.99** 21.77***
Risk Familiarity (Covariate) 16.34*** 11.69**
Risk Topic 2: HIN1 (N=313)
Risk Perception Changes in Risk Perception
Factor M’ SE? F(1,307) M’ SE’ F(1,307)
Risk Presentation Format .10 8.58**
Numeric 4.03 .10 4.08 .09
Verbal 3.98 10 3.69 .09
Fear 3.22# 1.55
Absent 3.88 10 3.80 .09
Present 413 .10 3.97 .09
Risk Presentation Format X Fear 1M .08
Age (Covariate) 23 7.81%*
Risk Familiarity (Covariate) 2.52 3.444#
Risk Topic 3: Mad Cow Disease (N =289)
Risk Perception Changes in Risk Perception
Factor M’ SE? F(1,283) M1 SE2 F(1,283)
Risk Presentation Format .07 .66
Numeric 4.32 A2 4.20 12
Verbal 4.36 11 4.33 1
Fear 2.72 4.40*
Absent 4.20 12 4.10 AR
Present 4.47 A2 4.43 1
Risk Presentation Format X Fear 3.79* 71
Age (Covariate) .00 3.25#
Risk Familiarity (Covariate) 3.74* 7.10%*

Note:

' M: Marginal mean (after controlling for age and risk familiarity as covariates)

2 SE: Standard error
#p <10, *p <05, **p <01, ***p <001



assumptions needed to perform MANCOVA,
Accordingly, instead of MANCOVA, the tests
performed were two sets of ANCOVA for the
two dependent variables using pooled
samples and six sets of ANCOVAs across
three topics. Table 1 reports means and
standard errors as well as ANCOVA results for

each of the dependent variables per topic.

Results

Manipulation check

To check whether the messages risk

presentation  format and fear were
manipulated in intended ways, we followed
uncertainty and fear induction analyses
drawn from previous studies (e.g., Nabi,
2002). For uncertainty, independent samples
t-tests indicated that verbal risk presentation
conditions generally induced a higher level
of uncertainty than did numeric risk
presentation conditions, More specifically,
for carcinogenic hazard messages, level of
uncertainty was significantly higher in the
verbal presentation condition than in the
numeric  presentation  condition  for
uncertainty question item 1 (i.e., ‘T clearly
understood the risk” (reverse-coded) (r (312)
= 3,50, p < .001) and item 3 (‘T thought the
risk is unclear”) (£(312) = 2,78, p < .01), but
not for item 2 (T thought the risk is

uncertain”) (¢ (312) = 1,36, p = .17). For
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HIN1 messages, level of uncertainty was
significantly higher in the verbal presentation
condition than in the numeric for all three
question items (7 (313) = 4.78, 3.48, 2.99, p
< .01), For the mad cow disease messages,
level of uncertainty was significantly higher
in the verbal presentation condition than in
the numeric for item 3 (£(289) = 2,12, p <
.05), marginally significant for item 2 (7 (289)
=171, p = .09), and not significant for item
1(r(289) = .70, p = 49).

For fear, messages with fear generated a
higher level of negative emtion including fear
than those without fear for all three risk
topics: carcinogenic hazards, ¢ (312) = 2,02,
p < .05 HINI, £(313) = 2.03, p < .05; mad
cow disease, ¢ (289) = 223, p < .05, In
sum, we conclude that our manipulation was

generally secured.

Research question / hypothesis testing

The first research question was which risk
presentation format, numeric vs. verbal,
would generate a higher level of risk
perception, ANCOVA models show similar
patterns across the three risk topics and
between the two dependent variables, but
with mixed statistical significance, For
carcinogenic hazards, the message condition
with numeric risk presentation format had
higher levels of risk perception and change in
risk perception than that with verbal format,
but the

mean differences were only
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marginally significant (for risk perception,
mean diff = 207, p = .095; for change in
risk perception, mean diff = 269, p = .055).
For HINI1, the message condition with
numeric risk presentation format had a
significantly higher level of change in risk
perception (mean diff = 387, p = .004) but
not of risk perception (mean diff = 045, p =
.755). For mad cow disease, there was no
statistically significant mean difference of
either risk perception or change in risk
perception between the two risk presentation
format conditions,

Hypothesis 1 predicted a higher mean
level of risk perception and change in risk
perception in the message condition with
fear than without fear, This hypothesis was
generally  supported. For carcinogenic
hazards, the message with fear had a higher
level of risk perception (mean diftf = 227, p
= ,067) and change in risk perception (mean
diff = 421, p = .003) than the message
without fear, For HIN1, the mean differences
of risk perception and change in risk
perception were higher in the message with
fear than without fear, but neither of these
reached statistical significance (mean diff =
.258 and 164, p = .074 and .215). For mad
cow disease, the message with fear had a
significantly higher level of change in risk
perception (mean diff = 333, p = .037)
than that without fear, The mean difference

of risk perception between the two

conditions was in an expected direction, but
it was not statistically significant (mean diff =
272, p = .100).

RQ 2 explored a possible interaction effect
between risk presentation format and fear
message such that the verbal risk
presentation format message with fear would
show the highest level of risk perception and
change in risk perception, The results show
that, only in the mad cow disease topic and
for the risk perception dependent variable,
the message with verbal presentation format
and fear had the significantly highest mean
(mean = 4,66, SE = 16) among all the
message conditions (F (1,283) = 3,793, p =
.052).

Discussion

This study tested how media messages with
verbal or numeric risk presentation formats
and with or without fear independently and
jointly affect laypeople’s risk perceptions,
Three qualitatively different yet salient risk
topics —carcinogenic hazards, HIN1, and
mad cow disease —were chosen and tested
among a national sample of adults in South
Korea,

First, our data show that the verbal risk
presentation format had a higher level of
uncertainty  than  the numeric  risk

presentation format, but that the verbal



format did not necessarily lead to a higher
level of risk perception, To the contrary,
when there is statistical significance,
messages with numeric risk presentation
format tended to yield a higher level of risk
perception. There are three possible
explanations for this result, First, although
humans have a basic tendency to minimize
uncertainty (Uncertainty Reduction Theory:
Berger & Calabrese, 1975) and/or manage it
(Uncertainty Management Theory: Brashers,
2001), heightening risk perception may not
necessarily be a strategy for dealing with
uncertainty, Second, as Kuhn (2000) argues,
uncertainty generated by messages with
uncertain risk presentation format may lead
to a higher risk perception only when people
have pre-existing values and attitudes (which
were not explored in the current study),
Third, there may be other factors that explain
the difference between messages with
numeric versus verbal risk presentation
format, and these factors might affect risk
perception more directly, For example, in
persuasion literature, statistics and numbers
serve as salient cues that lead to judgments
about argument strength and high message
quality (O'Keefe, 2002). In the current study,
risk information provided by numbers (e.g.,
“Confirmed rate of HIN1 patients up to 77%"
as opposed to “Confirmed rate of HIN1
patients very high”) may have been more

salient and thus may have led to a higher
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level of risk perception.

In contrast to the uncertainty
manipulation, the fear manipulation seemed
to yield much clearer patterns. Consistent
with existing literature (Powell et al., 2007;
Sandman et al,, 1997), messages with fear
generated a higher level of risk perception
than those without fear, While previous
studies focused on the negative emotions of
worry and anger, the current study’s similar
results suggest that fear plays a robust role in
risk perception, Although our hypothesis
was not supported across all three risk topics
and between the two dependent variables,
our findings provide some evidence that
uncertain  messages (i.e., verbal risk
presentation format) that also contain fear
could vyield the highest level of risk
perception compared to the other message
conditions, This type of message may be
particularly worrisome, especially when actual
risks are low but people learn about them
through emotionally charged messages and,
as a result, feel unwarranted or exaggerated
outrage, For such circumstances, Sandman
(2003)

communication strategies that he refers to as

proposes  some  useful  risk
“outrage management,” These strategies
focus mainly on calming and reassuring the
public through interpersonal communication,
or through actions such as listening,
acknowledging, apologizing, sharing control,

and building trust,
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On the other hand, there are times when
vague and emotionally charged messages
that incorporate laypeople’s real voices may
be useful, for example when the public is
apathetic and inattentive in situations that are
actually high-risk, For such circumstances,
Sandman (2003) suggests a public relations
strategy that requires refining and honing
important messages and urging people to
take risks more seriously. To develop
messages that are circumstantially
appropriate, risk communicators should
collaborate with journalists by providing
them sufficient information, educating and
training them how to present particular risk
topics, and building relationships with them
to secure their cooperation in risk situations,

Several limitations should be noted, First,
as noted above, our limited findings may be
due to under-explication of other important
factors and moderators, While this study
intended to focus on independent and joint
effects of message factors manipulating two
important dimensions of risk (uncertainty
and emotion), there may be other factors that
also play important roles in shaping and
changing people’s risk perceptions, Previous
studies have investigated factors such as risk
characteristics (Jwa, Yun, & Paek, 2013),
message frames and audience expertise (Kim
& Kim, 2013), and cultural characteristics
2014). should

continue to explore all of these factors, as

(Yang, Future research

well as others such as individual differences
and personalities as antecedents, and trust or
message credibility as mediators. Another
potential factor affecting risk perceptions
may be the type of risk (Kim & Kim, 2013),
Categorizing risk types and identifying
people’s risk perceptions according to each
type may provide significant practical
implications for risk communicators, In
addition, while an online study among a
national sample may have the advantages of
efficiency and external wvalidity, one
disadvantage is weak internal validity, which
may explain our limited findings, To
replicate them adequately, a controlled lab
experiment may be necessary.

Despite these limitations, this study’s
findings provide wuseful guidance for
considering appropriate health and risk
communication strategies for dealing with
media, Since risks and the health problems
they cause are with us for the foreseeable
future, publics around the world have both
the need and the right to learn about them
through media communication that is clear

and effective,
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