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ABSTRACT

This research presents findings from two studies that examine portrayal of
threat, efficacy, and uncertainty in cancer news stories, and investigate the
effects of variations in a combination of news content on perceived risk,
perceived efficacy, and behavioral intentions. Study 1 analyzed the content
of cancer news, using a representative sample (N = 1,438) of television,
newspapers, and other news media in South Korea over a five-year period.
Study 2 examined the effects of exposure to a cancer news story, conducting
an experiment with Korean adults (N = 717). Study 1 demonstrated that
threat was more prevalent than efficacy in cancer news coverage. Uncertainty
information was much less frequent, and when included, it was more
about threat uncertainty than efficacy uncertainty. Study 2 showed that
a high threat, high efficacy story led to higher levels of perceived efficacy
and intention for preventive behaviors than did a low threat, low efficacy
story. However, adding efficacy-related uncertainty nullified the beneficial
effects of the high threat, high efficacy information whereas the impact of
threat-related uncertainty was not significant. The theoretical and practical
implications based on the results are further discussed.
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T here is wide public interest in information about cancer, which
is a leading cause of death but largely preventable (World Health
Organization, 2018), thereby both highly feared and newsworthy. As
reductions in cancer development or mortality are associated with
lifestyle changes (Colditz et al,, 2006) and screening (Andriole et al,,
2012), it is important to obtain relevant information from the media (Yu
& Han, 2018). Research has shown that cancer information scanning is
positively related to cancer knowledge and prevention behaviors (Shim
et al, 2006); however, other research suggests that exposure to certain
types of news reports, such as local television news, leads to fatalistic
beliefs about cancer prevention (Niederdeppe et al., 2010). Such
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differential effects of cancer news merit thorough
investigation of specific content characteristics of
news stories.

In view of this research need, the present
research examined portrayal of content in
cancer news and its impacts. Drawing from the
extended parallel process model (EPPM, Witte,
1992, 1994) and uncertainty management
theory (UMT, Brashers, 2001), we focused on
three elements of news content: threat, efficacy,
and uncertainty. The EPPM posits that messages
about risks need to present strong threat
information to grab audience attention but that
threat needs to be accompanied by efficacy
information to ensure proper actions. According
to the UMT, uncertainty can be viewed either
as threatening, having people engage in efforts
to reduce it, or as opportune, having people
adapt to chronic uncertainty. Linking threat and
efficacy to uncertainty is important in examining
the effects of health news because uncertainty
may cause an overwhelming threat or have
people question their efficacy to avoid it (Han et
al, 2018).

In this article, we present findings from a pair
of studies. In Study 1, we conducted a content
analysis of cancer news coverage, using a
nationwide sample of television news, newspapers,
and other outlets over a S-year period. In Study
2, we conducted an experiment to examine the
effects of variations in a combination of threat,
efficacy, and uncertainty information in a cancer
news story. Both studies were conducted with data
from South Korea, where cancer is the leading
cause of death, same as in the worldwide (Jung et
al, 2018).

Portrayal of Threat and Efficacy
in Cancer News

Cancer is a common and frequent health news
(Viswanath et al., 2006). The U.S. National Cancer
Institute (NCI) conducted a comprehensive
content analysis of cancer news in 1980 (Freimuth
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etal, 1984), and this effort was expanded in large
project funded by NCI in 2000s (e.g., Jensen et
al,, 2010; Stryker et al., 2007). Comprehensive
research in several countries, including the U.S.
(Cohen et al., 2008; Niederdeppe et al., 2014),
UK. (Konfortion et al,, 2014), and South Korea
(Kye et al,, 2015), have accumulated findings
regarding the trends of cancer news coverage.

One consistent finding is that cancer news
coverage focuses more heavily on treatment in
comparison to prevention, detection, or coping
across the cancer continuum (Jensen et al., 2010).
Treatment-focused reporting was frequent even
for highly preventable cancers (Slater et al,, 2008),
and efficacy of prevention behaviors was rarely
included in news (Moriarty & Stryker, 2008).
When the prevention information appeared less
in news as opposed to more often, there was a
weaker association between self-reported news
attention and prevention knowledge (Stryker
et al, 2007). It is thus likely that lay people may
associate cancer with post-hoc reaction than
preventive action (Jensen et al,, 2010).

Lack of information on prevention efficacy
in cancer news corresponds to the concern
raised by the EPPM. According to the EPPM,
messages about risk issues can gather attention
if strong threat information is conveyed but it is
critical that efficacy information accompanies
threat to lead people to take proper actions to
cope with the threat (Witte, 1992, 1994). Threat
in the EPPM is defined as a combination of
susceptibility (i.e,, perceived likelihood of getting
a certain condition) and severity (perceived
seriousness of the consequences caused by
the threat). Efficacy also encompasses two
elements: self-efficacy (belief in one’s ability to
perform recommended behaviors) and response
efficacy (belief that recommended behaviors
are effective in averting the threat). The EPPM
was originally developed for designing and
evaluating fear-appeal messages (Cho & Witte,
200S; Lee et al., 2018). Later it has been applied
to research regarding health risk messages which



do not include threat and efficacy purposely for
campaigns but may nonetheless contain them,
such as news (Goodall et al., 2012) and social
media messages (Shi et al,, 2019).

Findings from research applying the EPPM
to a content analysis of news stories on various
topics are overall consistent. Goodall et al.
(2012) examined news coverage of the HIN1
virus in the U.S. Most news stories (87%)
made reference to the threat of the virus, either
severity (86%) or susceptibility (30%); by
contrast, about half of the stories contained
efficacy information referencing recommended
individual actions (56%) and their effectiveness
(15%). Another research (Turner et al., 2013)
examined the content of newspaper articles
and government press releases during the
cough syrup contamination crisis in Panama.
While the majority (82%) of government press
releases included a balance of threat elements
(severity and susceptibility) and efficacy
elements (self-efficacy and response efficacy),
news coverage emphasized threat over efficacy,
with 61% mentioning threat alone and 29%
including both threat and efficacy. Similar
patterns were observed in cancer news coverage
in South Korea. Information on threat severity
appeared in most news (82%), with variations
across different cancer types, but efficacy
was included less frequently (42%) (Shim et
al., 2016). Building upon from past research
on health news and extending research on
cancer news, we posed the following research
questions:

RQI: What percentage of cancer news stories
mention threat elements (severity and
susceptibility)?

RQ2: What percentage of cancer news stories
mention efficacy elements (self-efficacy
and response efficacy)?

RQ3: What is the distribution of threat and
efficacy elements in combination in
cancer news?

M. Shim, Y.-C. Kim, & K. Park

Portrayal of Uncertainty in Cancer News

Cancer news abounds with complex and confusing
information and a resulting sense of uncertainty
(Clarke & Everest, 2006). But at the same time,
cancer news often omits the limitations or details
of scientific evidence for the sake of clarity and
simplicity for lay audiences ( Jensen et al,, 2011).
People encounter uncertainty “when details of
situations are ambiguous, complex, unpredictable,
or probabilistic; when information is unavailable
or inconsistent; when people feel insecure in their
own state of knowledge, or the state of knowledge
in general” (Brashers, 2001, p. 478). This can be
a reason why people often get confused with or
misinterpret information in cancer news.

Conceptualization of uncertainty in illness in
theories, including UMT (Brashers, 2001) and
Mishel’s (1988, 1990) theories, has focused on
an individual’s experience and appraisal with
uncertainty — making sense of, assigning value
to, or predicting the outcomes of uncertainty.
Communication is construed, originally in
UMT, as a cause of or response to uncertainties
appraised by an individual either as threatening
or as opportune (Hurley et al., 2011). However,
a growing number of studies have built upon
from UMT to examine the content of health
messages in reflecting, conveying, and creating
uncertainty (e.g., Goodall et al., 2012; Goodall
& Reed, 2013; Hurley et al., 2011; Jensen et al,,
2017). In these studies, uncertainty is examined
not as psychological appraisal variables but as
message features (Gustafson & Rice, 2020).
For example, Hurley et al. (2011) noted the
potential for online news to act as a source
of uncertainty by examining the types and
prevalence of uncertainty-provoking content
about cancer. Results indicated that 65% of
online cancer news contained uncertainty
features, including improper volume of
information, ambiguous information, complex
information, and conflicting information.

There have been efforts to examine uncertainty
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content in news in reference to the EPPM.
In their research on the news coverage of the
HIN1 virus, Goodall et al. (2012) distinguished
two types of uncertainty based on the EPPM
elements: uncertainty about threat (questioning
the seriousness and potential spread of the
HI1NI virus) and uncertainty about efficacy
(questioning the effectiveness or feasibility of
suggested protective actions). Threat-related
uncertainty appeared in 38% of news stories
while efficacy-related uncertainty appeared
in 18% of news. Relatedly, Niederdeppe et al.
(2014) examined two types of uncertainty in
cancer news: uncertainty about cancer causes
and uncertainty about prevention behaviors.
They found that overall, most news stories
(82% oflocal TV news and 73% of newspapers)
contained some levels of certainty rather than
uncertainty, in a similar degree for both cancer
causes and prevention. Threat versus efficacy,
or cause versus prevention, is a meaningful
distinction in identifying the types of
uncertainty content in cancer news, integrating
the EPPM and the UMT. Following these past
approaches, we posed:

RQ4: What percentage of cancer news stories
mention threat-related uncertainty and
efficacy-related uncertainty?

RQS: What is the joint distribution of threat,
efficacy, and uncertainty in cancer news
stories?

STUDY 1

Method

Data included a representative sample of
cancer news stories (N = 1,438) in South
Korea over a five-year period (January 1, 2008
to December 31, 2012; see Kye et al., 2015
for more information). News stories were
collected from a total of 23 news outlets in four
media type, including 16 general newspapers,
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3 major television news (KBS, MBC, SBS), 3
medical newspapers (e.g., Yeihyub-Sinmun), and
1 news agency (Yonhap News). News stories
were collected using Eyesurfer (version 3.0),
an online database news scrap service system.
The search terms used were a combination of a
” (“ahm” in Korean)

» «

primary keyword “cancer
and sub-keywords (“cause,
“carcinogenesis,” or “engenderment”). We
retrieved 13,583 news stories at first. About
10.5% of them (N = 1,438) were selected as
the final sample through systematic stratified
sampling, considering the quota of ratio by the

occurrence,’

number of articles in each news outlet.

Coding Procedure and Measures

The unit of content analysis was the entire news
article. Six graduate student coders attended
several workshops on the coding schemes
led by the research team. Pilot coding was
conducted with 100 randomly selected stories
(not included in the final sample) for training
and refinement of the coding scheme. Coding
disagreements were resolved through discussion
and the resolution was noted for future coding.
Then, another set of 100 stories were double-
coded to establish intercoder reliability, with
Krippendorff’s alphas ranging from .83 to
.9S. The remainder of the sample was divided
between coders and coded independently. All
variables were coded as being present (= 1) or
absent (= 0) in each article.

Threat. Threat was coded regarding severity
and susceptibility. Severity was operationalized
as any reference to the seriousness of the harm
(Goodall et al., 2012; Turner et al., 2013)
expected from cancer risk. We identified
whether or not each story explicitly mentioned
the severity of cancer either generally or
with specific mentions of hospitalization,
death, and serious symptoms of illness. For
example, severity was coded as present if a
story mentioned that “cancer caused by cell
phone radiation is lethal” or depicted “a patient



who has been battling cancer and expects the
approaching end of life.” Susceptibility was
defined as any reference to the heightened
likelihood of getting cancer (Goodall et al,,
2012; Turner et al., 2013) for either specific
cancer types or overall cancer. The examples of
susceptibility include “a higher risk of cancer
among women in menopause” and “men in 40-
50s are at greater risk for prostate cancer.”
Efficacy. Efficacy was coded with respect to
self-efficacy and response efficacy. Self-efficacy
was defined as any reference to an individual’s
ability to perform recommended behaviors
(Turner et al.,, 2013) whereas response efficacy
was operationalized as any reference to effective
strategies to reduce cancer risk (Niederdeppe
et al.,, 2014). The examples of self-efficacy
include “engaging in regular physical activity
is not so difficult as thought” and “prevention
behaviors under one’s control.” Response
efficacy references any actions effective to lower
cancer risk, either for a specific cause (e.g.,
“using a hands-free headset for a cell phone to
lower brain cancer risk”) or more generally (e.g,,
“healthy diets to reduce overall cancer risk”).
Uncertainty. Two types of uncertainty
were coded: threat-related uncertainty and
efficacy-related uncertainty (Goodall et al.,
2012). Threat-related uncertainty was defined
as any reference to uncertainty about threat
information in news, questioning about the
severity or susceptibility of encountering cancer
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risk. Efficacy-related uncertainty was defined
as any reference to uncertainty about the
effectiveness or feasibility of proposed actions
to lower cancer risk, questioning about whether
the strategies are effective, feasible, or easy to
follow. Uncertainty was thus coded only for
stories containing threat or efficacy elements.
Guided by past research (Goodall et al., 2012;
Jensen et al.,, 2011, Niederdeppe et al., 2014),
we considered whether a news story used
tentative language, indicated whether the issue
was controversial or lacked evidence, reported
sources to support the counterargument, or
used hedging. Examples include “there is limited
evidence that cell phone radiation causes serious
brain cancer” (threat-related uncertainty) and
“a mammogram may not be effective for Korean
women given their dense breast tissue” (efficacy-
related uncertainty).

Results

Table 1 reports the descriptive statistics
from content analysis of cancer news stories.
Regarding threat (RQ1), most news stories
(79.6%) referenced severity and 20.9% of
stories mentioned susceptibility. As for efficacy
(RQ2), only a small percentage of stories (3.3%)
mentioned self-efficacy and 48.3% of the stories
mentioned response efficacy.

Table 1. Descriptive Statistics of Content Analysis of Cancer News Stories (Study 1)

Coding variables Proportion of stories (N)
Severity 79.6% (1,145)
Threat
Susceptibility 20.9% (300)
Self-efficacy 3.3% (48)
Efficacy
Response efficacy 48.3% (694)
Threat-related uncertainty 292 (20.3%)
Uncertainty
Efficacy-related uncertainty 60 (4.2%)

N =1,438. Values are percentages in the total sample and counts.
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To examine the patterns in which news stories
included the EPPM elements in combination
(RQ3), we first categorized stories into four
groups by threat elements: stories mentioning
both severity and susceptibility, only severity,
only susceptibility, and neither one. News
stories were also divided, based on efficacy
elements: stories mentioning both self-efficacy
and response efficacy, only self-efficacy, only
response efficacy, and neither one. We then
paired the two categories to identify the
distribution across sixteen combinations (see
Table 2). News stories referencing severity and
response efficacy took the largest proportion
(31.2%), closely followed by stories with
severity and no efficacy elements (28.2%).
11.8% of stories included neither threat nor
efficacy, and 10.1% contained both severity and
susceptibility without any efficacy elements.

RQ4 concerns the proportion of cancer news

stories mentioning uncertainty. As shown in
Table 1, 20.3% of stories mentioned threat-
related uncertainty whereas 4.2% mentioned
efficacy-related uncertainty. These proportions
counted 24.7% of the stories that contained
threat elements, and 8.6% of the stories that
included efficacy elements, respectively,
suggesting that threat-related uncertainty was
more prevalent than efficacy-related uncertainty
in cancer news, z = 8.63, p <.001.

The joint distribution of threat, efficacy, and
uncertainty in cancer news (RQS) is presented
in Table 3. The two most frequent news
stories were stories containing both threat and
efficacy but no uncertainty (29.6%) and stories
containing threat without any other elements
(29.3%). Stories referencing threat-related
uncertainty were also often reported, including
those simultaneously presenting threat (10.5%)
or both threat and efficacy (8.9%).

Table 2. Distribution of Cancer News Content by the EPPM Elements (Study 1)

Efficacy elements

Threat elements Self-efficacy and Only Only No Total (row)

response efficacy  self-efficacy response efficacy efficacy otalirow
Severity and susceptibility 0.6% (9) 0.0% (0) 7.7% (111) 10.1% (145)  18.4% (265)
Only severity 1.8% (26) 0.0% (0) 31.2% (449)  282%(405)  61.2% (880)
Only susceptibility 0.1% (2) 0.0% (0) 0.7% (10) 1.6% (23) 2.4% (35)
No threat 0.6% (9) 0.1% (2) 5.4% (78) 11.8% (169)  17.9% (258)
Total (column) 3.2% (46) 0.1% (2) 45.1% (648)  51.6% (742)  100% (1,438)

Note. N = 1,438. Values are percentages in the total sample and counts.

Table 3. Distribution of Cancer News Content by Threat, Efficacy, and Uncertainty (Study 1)

Content elements in cancer news

Threat Efficacy Threat Efficacy % (N)
(severity, susceptibility)  (self-efficacy, response efficacy) uncertainty uncertainty
Present Present - - 29.6% (426)
Present - - - 29.3% (422)
- - - - 11.8% (169)
Present - Present - 10.5% (151)
Present Present Present - 8.9% (128)
- Present - - 5.7% (82)
Present Present - Present 2.8% (40)
Present Present Present Present 0.9% (13)
- Present - Present 0.5% (7)

Note. N = 1,438. Values are percentages in the total sample and counts.
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Discussion

Cancer news coverage in South Korea emphasized
threat of cancer risk over efficacy to reduce the risk,
consistent with past research in other countries. Of
the threat elements, severity was more prevalent
than susceptibility, and of the efficacy elements,
response efficacy appeared more frequently
than self-efficacy. The frequency of uncertainty
in this study was comparable to the past reports
on traditional news media (Goodall et al., 2012;
Niederdeppe et al., 2014), but was much lower
than that in online cancer news (Hurley et al,,
2011). Specifically, threat-related uncertainty
was reported more often than efficacy-related
uncertainty. Taken together, lay people appeared
to be inundated with information about the
severity of the harm caused by cancer risk factors,
but were less likely to receive information about
their ability to reduce the threat as well as how to
do so effectively. Such imbalanced information
was coupled with another disproportion between
threat-related uncertainty and efficacy-related
uncertainty, awaiting research on its impacts.

Data in Study 1 were descriptive in nature
and could not be used for causal claims, but
the findings suggested the importance of
communicating both threat and efficacy in cancer
news, along with a consideration of uncertainty.
It was thus needed to examine the effects of
variations in a combination of threat, efficacy,
and uncertainty in news. Particularly with respect
to uncertainty in cancer news, past findings are
inconsistent (Gustafson & Rice, 2020). The
positive effects of acknowledging scientific
uncertainty in news on reducing cancer fatalism
was found among college students (Jensen
et al, 2011) but not among adult participants
(Jensen et al., 2017), and a combination of
moderate uncertainty about both cancer causes
and prevention behaviors seemed undesirable
(Niederdeppe et al., 2014). Moreover, little
is known about the effects of specific types of
uncertainty, related to either threat or efficacy,
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in cancer news. Study 2 addressed this question,
conducting a randomized experiment.

STUDY2

Effects of a Combination of Threat and
Efficacy in Cancer News

According to the EPPM (Witte, 1992, 1994),
individuals may go through two possible
response pathways after being exposed to
threat in messages: danger versus fear control.
Danger control is elicited when high threat is
accompanied by high efficacy, leading people
to take adaptive behaviors to address the threat.
On the contrary, when efficacy information is
absent, efficacy judgments are made based on
past experience or generalized perceptions, such
as perceptions of controllability of cancer, which
tend to be fatalistic (Powe & Finnie, 2003).
High threat, low efficacy messages thus elicit fear
control, having people take steps to lower the
aversive emotional state, such as turning attention
away from risk messages.

As such, cancer news stories can cause either
self-protective actions or self-defeating actions
depending on the combination of threat and
efficacy. Consistent with the two paths of the
EPPM, we posited hypotheses. H1 proposes
fear control responses: a story containing
both high threat and high efficacy, as opposed
to a control condition with a low threat, low
efficacy story, increases both perceived risk
and perceived efficacy, thereby enhancing self-
protective intentions. By contrast, H2 concerns
danger control by a story containing high threat
and low efficacy, which increases perceived
risk but reduces perceived efficacy and self-
protective intentions. Specifically, perceived risk
encompasses perceived severity and perceived
susceptibility, and perceived efficacy includes
self-efficacy and response efficacy (Witte, 1992,
1994). For self-protective behavioral intentions,
we concern the intention to perform preventive
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behaviors and intention to seek information:

H1: A news story with high threat and high
efficacy leads to higher perceived risk, higher
perceived efficacy, and higher behavioral
intentions, compared with a low threat, low
efficacy story.

H2: A news story with high threat and low
efficacy leads to higher perceived risk, lower
perceived efficacy, and lower behavioral
intentions, compared with a with a low

threat, low efficacy story.

The effects hypothesized above can be sequential
processes, as implied by the EPPM. The processes
begin with exposure to messages, then go through
threat and cognitive appraisals (or emotional
responses), and finally get to protective action
(or defensive motivation). Consistent with
the theoretical model and empirical research
(e.g., Carcioppolo et al., 2013; So et al., 2016),
we examined the effects of message content
on behavioral intentions mediated through
perceptions:

RQ6: Are the effects of a news story on
behavioral intentions mediated through
perceived risk and perceived efficacy?

Differential Effects of Uncertainty Types in
Cancer News

The UMT (Brashers, 2001) shares conceptual
overlaps with the EPPM as it also attends to
the role of appraisal and emotion. Individuals
appraise the meaning of uncertainty for
potential harm or benefits, which leads to
emotional reactions to the experience and
subsequent actions (Brashers et al., 2000).
Two distinct types of appraisals have been
explicated (Brashers, 2007). When uncertainty
is appraised as hope, individuals may perceive
a positive outcome of taking actions; in
appraising uncertainty as danger, individuals

138 Asian Communication Research, Vol. 18, No. 3, December 2021

may feel anxiety about the potential outcome
of uncertainty (Rains & Tukachinsky, 2015).

Because of the different types of uncertainty
appraisals, the way in which people respond
to uncertainty in cancer news is not simple
(Jensen et al., 2017). According to Gustafson
and Rice’s (2020) review of 48 experimental
studies on communicating uncertainty, extant
findings are mixed, including positive, negative,
and null effects. A study (Jensen et al., 2011)
reported the positive effects of uncertainty
in news on lowering cancer fatalism among
college students; however, these effects were
not replicated with adult participants (Jensen
et al.,, 2017). Negative effects were also
reported, such as the effects of uncertain health
news on lowering intentions toward healthy
behaviors (Chang, 2015).

One way to untangle the differential effects
of uncertainty in cancer news is to distinguish
the types of uncertainty. Integrating the EPPM
and the UMT, this research is interested in the
effects of threat-related versus efficacy-related
uncertainty. Specifically, this research concerns
whether the beneficial impacts of presenting
high threat and high efficacy simultaneously
in a news story (as hypothesized with H1)
are either nullified or strengthened by
adding threat- or efficacy-related uncertainty.
Regarding threat-related uncertainty, evidence
from risk communication suggests that
portrayals of uncertainty about scientific
claims on threat severity enhance source
trustworthiness and behavioral intentions for
risk mitigation (Frewer et al., 2002; Slovic
et al., 1984). Also considering the UMT’s
two routes of uncertainty appraisals, it may
be logical to speculate that threat-related
uncertainty elicits uncertainty appraisal as
hope and triggers surveillance motivations (in
part similar to the EPPM’s danger control).
On the contrary, efficacy-related uncertainty
may elicit uncertainty appraisal as danger by
doubting the positive outcomes of efficacy



strategies, thereby reducing further actions
(like the EPPM’s fear control).

This reasoning is supported by past research.
News stories referencing uncertainty about
bed-bug threat increased information seeking
intention than did news stories referencing its
certainty, whereas news containing uncertainty
about effectiveness of solutions decreased
perceived efficacy and increased intention to
avoid information, as opposed to news with
efficacy certainty (Goodall & Reed, 2013).
When uncertainty in news was specified into
cancer causes and prevention, presenting
moderate uncertainty about both topics
increased a sense of information overload, which
was in turn associated with lower intention
for prevention behaviors (Niederdeppe et
al., 2014). Based on our reasoning and past
evidence, we posited two hypotheses on the
effects of adding either type of uncertainty to a
high threat, high efficacy story. We also posed
questions about the effects of including both
types of uncertainty, as well as the possible,
mediation process:

H3: A news story adding threat-related
uncertainty leads to lower perceived risk,
higher perceived efficacy, and higher
behavioral intentions, compared with a
high threat, high efficacy story.

H4: A news story adding efficacy-related
uncertainty leads to higher perceived
risk, lower perceived efficacy, and lower
behavioral intentions, compared with a
high threat, high efficacy story.

RQ7: What are the effects of adding both types
of uncertainty on perceived risk, perceived
efficacy, and behavioral intentions,
compared with a high threat, high efficacy
story?

RQ8: Are the effects of threat-related and
efficacy-related uncertainty on behavioral
intentions mediated through perceived
risk and perceived efficacy?

M. Shim, Y.-C. Kim, & K. Park

Method

A randomized online experiment was conducted
with 717 adults, who were part of the nationwide
panel of Macromill Embrain in South Korea.
An invitation email was randomly sent out to
3,872 persons; of the 933 persons who read the
email and clicked on the link, 76.8% completed
the study, with a small monetary compensation.
The final sample included 51% females, aged
20to 59 (M = 39.5, SD = 11.1). Once consent
was obtained, participants were presented with
a news story about cancer risk. After they read
the story, they were asked a series of questions
on outcome variables, demographic information,
and manipulation check. The study was approved
by the National Cancer Center’s institutional
review board.

Design and Stimuli
This experiment included seven conditions,
corresponding to variations in a combination of
threat, efficacy, and uncertainty elements. Four
conditions (low vs. high threat x low vs. high
efficacy) were designed to examine H1, H2,
and RQ6. Another set of four conditions (threat
uncertainty included vs. not x efficacy uncertainty
included vs. not, with high threat and high efficacy
always being present) was designed to examine
H3 to 4 and RQ7 to 8. The high threat, high
efficacy condition was thus shared in both tests.
The stimuli were constructed based on real news
stories (from Study 1) about cell phone radiation
as a cancer cause. The stimuli were text only, and
the length of stories was held almost constant at
about 801 words. The stimuli were pilot tested
with 66 undergraduate students prior to the main
experiment. Threat and efficacy were manipulated
by changing the degree of the EPPM’s elements.
The high threat message states that people,
especially children and teens, are at great risk
for brain cancer caused by exposure to cell
phone radiation (high susceptibility) and brain
cancer and neurological diseases caused by cell
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phone radiation are deadly (high severity); this
information was absent in the low threat message
and instead it introduces a current investigation
on people’s vulnerability to cell phone radiation
(low susceptibility) and its impact on illness
severity (low severity). The high efficacy message
explicitly states that individuals can keep their
health from the risk of cell phone radiation (high
self-efficacy) and offers four detailed, specific
strategies to avoid radiation exposure (high
response efficacy), whereas the low efficacy
message states that efforts may be made to reduce
phone radiation risk (low self-efficacy), followed
by brief, general strategies (low response efficacy).

Uncertainty was manipulated by using tentative
language and including information that questions
the high threat or the high efficacy information
mentioned earlier in the message, guided by past
research (e.g., Hurley et al., 2011; Goodall et al,
2012). The message with threat-related uncertainty
reports a source saying that individuals’ risk
likelihood for cancer by cell phone radiation is
one of the plausible hypotheses, awaiting causal
evidence (uncertain susceptibility) and states that
the severity of diseases by phone radiation is yet
to be scientifically proven (uncertain severity).
The message with efficacy-related uncertainty
includes a counterargument to individuals’ control
over radiation exposure (uncertain self-efficacy)
and states that the effectiveness of the suggested
solutions lacks scientific evidence (uncertain
response efficacy). In the messages without
threat- or efficacy-related uncertainty, the given
uncertainty information and expressions were
absent.

Measures
All measures were assessed on a 7-point scale
(1=not at all to 7 = very much).

Perceived Risk. For perceived risk, we measured
perceived severity and perceived susceptibility.
Perceived severity was measured, averaging two
items, e.g., “I believe that the cancer I get from
exposure to cell phone radiation is deadly” (=79,
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M =5.10, SD = 1.11). Perceived susceptibility was
an average of two items, e.g,, “I believe that I am at
risk of getting cancer from exposure to cell phone
radiation” (r=.84, M=4.65,SD = 1.31).

Perceived Efficacy. Self-efficacy was measured,
averaging two items, e.g., “I am sure that I can
keep my health from the risk of cell phone
radiation” (r = .71, M = 4.75, SD = 1.13).
Response eflicacy was assessed by averaging three
items reflecting the information in the stimulus,
e.g.,, “Using a hands-free cell phone device can
reduce the risk of radiation exposure” (a = .84,
M=5.01,8D = 1.10).

Behavioral Intentions. Behavioral intentions
included two types of intentions. Intention to
perform preventive behaviors was assessed,
averaging three items, e.g., “I intend to use a
hands-free cell phone device” (a = .87, M = 5.17,
SD = 1.20). Intention to seek information was
measured by averaging three items, e.g,, “I intend
to seek more information about cell phone
radiation” (a=.91, M=4.72,SD =1.28).

Results

Manipulation Check

At the end, participants were asked to recall the
news story and rate four statements (1 = not at
all to 7 = very much): “According to the news
story, cell phone radiation is harmful to human
body; it is possible to reduce exposure to cell
phone radiation; it is not certain that cell phone
radiation is harmful to human body; it is not
certain that the methods of reducing cell phone
radiation exposure are effective.” Results from
ANOVA (using the four conditions of low/
high threat x low/ high efficacy) showed that
the threat manipulation significantly increased
the rating of threat in the story, M(SD) g, rirea
= 5.88(1.02), M(SD),,, me = 5.70(1.02), F(1,
40S) = 4.05, p = .045,1,” = .010; the efficacy
manipulation was successful in increasing the
efficacy rating, M(SD) g, gicacy = 5:70(1.12),
M(SD),, sy = 5-48(1.04), F(1,403) = 4.04,



p =.045, qu =.010. The manipulation of two
types of uncertainty (tested with the four conditions
of presence/absence of threat uncertainty X efficacy
uncertainty) was also successful, M(SD) e ncerinty =
4.56(1.34), M(SD) 10 xo-tconangy = 4.37(1.42),
F(1, 405) = 3.68, p = .056, 1,* = .009; M(SD)
Efficacy Uncertainty — 4.68 ( 1 -26); M ( SD )Efﬁcacy No-uncertainty —
4.16(1.04), F(1,405) = 15.13, p < .001,n,” = .036.

Effects of Threat and Efficacy in Cancer News

This research examined the effects of presenting
high threat and high efficacy (H1) and high
threat and low efficacy (H2), as opposed to the
low threat, low efficacy condition. We conducted
a one-way ANOVA with two planned contrasts
to test for differences between conditions
based on our a priori predictions (see Table 4).
The analyses were conducted respectively for
six outcome measures. There were significant
effects on three of the six outcomes assessed:
self-efficacy (p = .034), response efficacy (p =
.005), and intention for preventive behaviors (p =
.027). Specifically, planned contrast tests showed
that the high threat, high efficacy story led to
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significantly higher levels of self-efficacy, response
efficacy, and intention for preventive behaviors,
as opposed to the low threat, low efficacy story.
It had no significant effects on the other three
outcomes. Thus, H1 was partially supported.
On the contrary, the high threat, low efficacy
story had no significant effects on the outcomes,
compared with the low threat, low efficacy story.
Therefore, H2 was not supported.

RQ6 concerns the indirect effects of threat
and efficacy in news on behavioral intentions
via mediators. The bootstrapping approach was
employed for a formal test of the indirect, direct,
and total effects, using the PROCESS macro
(Hayes, 2018). In the analyses, two dummy
variables (the high threat, high efficacy condition
and the high threat, low efficacy condition) were
entered, with the reference category being the
low threat, low efficacy condition. Four mediators
were entered: perceived severity, perceived
susceptibility, self-efficacy, and response efficacy.
Analyses were run with intention for preventive
behaviors and intention for information seeking,
respectively, as the dependent variable. Results

Table 4. Means, Standard Deviations, and One-Way Analyses of Variance by Threat and
Efficacy in Perceived Risk, Perceived Efficacy, and Behavioral Intentions (Study 2)

Low threat, High threat, High threat, F 3
low efficacy high efficacy low efficacy (2,305) e
Measure M SD M SD M SD
Perceived severity 5.16 1.17 524 1.07 5.46 1.03 2.04 .01
Perceived susceptibility 4.71 1.29 4.75 145 4.85 131 0.32 <.01
Self-efficacy 447, 1.15 4.88, 1.09 4.70 117 341* .02
Response efficacy 4.68, 119 S.15, 111 4.73 1.06 546 04
Intention for 496, 113 536, 130 5.00 1.01 3.67* 02
preventive behaviors :
_ Intention for 477 126 473 144 469 119 o1l <0l
information seeking

Note. Means with different subscripts differ at the p < .0S level by a priori comparisons with planned contrasts (low, low vs. high,

high; low, low vs. high, low).
*p<.05."p<.0L
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supported the mediation via response efficacy
for the effects of the high threat, high efficacy
story (see Table S). The high threat, high
efficacy story increased response efficacy, which
was in turn associated with greater intention
for preventive behaviors and greater intention
for information seeking. By contrast, the high
threat, low efficacy condition had no indirect

effects on intentions.

Effects of Uncertainty Added to High Threat, High
Efficacy News

H3 and H4 proposed the effects of adding
either type of uncertainty to high threat, high
efficacy news. The effects of adding both
uncertainty types were posed with RQ7. A

Table S. A Formal Test of the Total, Direct, and Indirect Effects of Threat and Efficacy on
Behavioral Intentions with Multiple Mediators (Study 2)

95% CI

High threat, high efficacy - Intention for preventive behaviors

Total effect [.08,.72]

Direct effect [-13,.39]

Indirect effect (total) [.0s,.49]

Specific indirect effect via response efficacy [.0s,.30]
High threat, high efficacy > Intention for information seeking

Total effect [-41,.31]

Direct effect [-57,.02]

Indirect effect (total) [-01, 48]

Specific indirect effect via response efficacy [.03,.31]
High threat, low efficacy - Intention for preventive behaviors

Total effect [-27,.36]

Direct effect [-34,.17]

Indirect effect (total) [-.06,.33]
High threat, low efficacy > Intention for information seeking

Total effect [-44, 27]

Direct effect [-.54,.04]

Indirect effect (total) [-.04, 40]

Note. The effect was considered statistically significant if zero was not included within the 95% Cls, presented in bold numbers.
Of the four specific indirect effects tested (via perceived severity, perceived susceptibility, self-efficacy, and response
efficacy), only the significant effects are reported for parsimony. Bootstrap sample size = 10,000.
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one-way ANOVA was conducted with three
planned contrasts between the conditions
paired in each hypothesis and question (see
Table 6). Including uncertainty information in
a high threat, high efficacy story had significant
effects on four outcomes: perceived severity
(p = .034), self-efficacy (p < .001), response
efficacy (p < .001), and intention to perform
preventive behaviors (p = .005). According to
planned contrast tests, adding threat-related
uncertainty made no significant changes on
outcomes, as opposed to the high threat, high
efficacy story. H3 was not supported. On the
contrary, consistent with H4, adding efficacy-
related uncertainty led to lower degrees of
response efficacy and intention for preventive
behaviors than did the high threat, high efficacy
story. There were no significant impacts on
the other outcomes. Thus, H4 was partially
supported. Regarding RQ7, adding both
types of uncertainty had significant effects on
reducing perceived severity, self-efficacy, and
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intention for preventive behaviors, compared
with the high threat, high efficacy story.

To test the indirect effects of uncertainty on
behavioral intentions (RQ8), we employed
the bootstrapping approach, same as in the test
on RQ6. The mediators and the dependent
variable were the same. But this time, three
dummy variables (threat uncertainty, efficacy
uncertainty, and both uncertainty) were
entered, and the reference category was no
uncertainty (i.e., the high threat, high efficacy
condition). Results supported significant
indirect effects for efficacy-related uncertainty
and both uncertainty, but not for threat-related
uncertainty (see Table 7). Efficacy-related
uncertainty significantly lowered both types of
intention, indirectly through reducing response
efficacy. Adding both types of uncertainty
decreased intention to perform preventive
behaviors, mediated through reduced perceived
severity and self-efficacy; it also reduced
intention to seek information indirectly by

Table 6. Means, Standard Deviations, and One-Way Analyses of Variance by Uncertainty
Manipulation in Perceived Risk, Perceived Efficacy, and Behavioral Intentions (Study 2)

High threat, Threatuncertainty Efficacy uncertainty Bothuncertainty — F 2
high efficacy added added added (3,405) "
Measure M  SD M SD M SD M SD
Perceived severity 524, 1.07 5.08 1.11 4.98 1.15 4.80, 1.01 292 .02
Perceived
g 475  14S 4.62 1.30 4.57 1.26 4.58 124 041 <.01
susceptibility
Self-efficacy 4.88, 1.09 5.10 1.00 4.63 1.18 4.46, 1.1S 6.84"* 05
Response efficacy  5.15,  1.11 541 0.94 4.84, 0.98 4.93 1.08 623" .04
Intentionfor 0130 546 Lo 5.00, 120 498, 126  434% 03
preventive behaviors
Intention for
. . . 473 144 4.79 142 4.54 121 4.72 117 0.71 01
information seeking

Note. Means with different subscripts differ at the p <.0S level by a priori comparisons with planned contrasts (high, high vs.
threat uncertainty added; high, high vs. efficacy uncertainty added; high, high vs. both uncertainty added).

*p<.05.%p<.01."*p<.001
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Table 7. A Formal Test of the Total, Direct, and Indirect Effects of Uncertainty on Behavioral
Intentions with Multiple Mediators (Study 2)

95% CI
Threat uncertainty > Intention for preventive behaviors
Total effect [-22,.43]
Direct effect [-25,.25]
Indirect effect (total) [-12,.33]
Threat uncertainty - Intention for information seeking
Total effect [-30,.44]
Direct effect [-19,.39]
Indirect effect (total) [-27,22]
Efficacy uncertainty - Intention for preventive behaviors
Total effect [-.69,-.03]
Direct effect [-34,.16]
Indirect effect (total) [-.49,-.04]
Specific indirect effect via response efficacy [-.26,-.01]
Efficacy uncertainty - Intention for information seeking
Total effect [-56,.18]
Direct effect [-23,.35]
Indirect effect (total) [-.49,-.01]
Specific indirect effect via response efficacy [-15,-.01]
Both uncertainty - Intention for preventive behaviors
Total effect [-.71,-.05]
Direct effect [-32,.19]
Indirect effect (total) [-.54,-.08]
Specific indirect effect via perceived severity [-25,-.04]
Specific indirect effect via self-efficacy [-.19,-.01]
Both uncertainty > Intention for information seeking
Total effect [-38,.36]
Direct effect [.03,.62]
Indirect effect (total) [-.58,-.08]
Specific indirect effect via perceived severity [-.38,-.07]

Note. The effect was considered statistically significant if zero was not included within the 95% Cls, presented in bold numbers.
Of the four specific indirect effects tested (via perceived severity, perceived susceptibility, self-efficacy, and response
efficacy), only the significant effects are reported for parsimony. Bootstrap sample size = 10,000.
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decreasing perceived severity (with the direct
effect being significant and positive).

Discussion

The findings supported the EPPM’s (Witte, 1992,
1994) danger control responses to a high threat,
high efficacy story by increasing efficacy and
behavioral intentions. It is noteworthy that the
high threat, high efficacy story had indirect effects
on intentions for both preventive behaviors
and information seeking, as mediated through
response efficacy in specific. By contrast, the fear
control responses to a high threat, low efficacy
in a cancer news story was not supported in this
research. One possible explanation is that risk of
cell phone radiation was a relevant and familiar
issue to many people and therefore reading a
single message referencing its threat could not
have been influential enough.

Linked to the UMT, the beneficial impacts of
presenting both high threat and high efficacy
were nullified when efficacy-related uncertainty
was added in the news. The undesirable effects
occurred by lowering response efficacy, which in
turn was associated with lower levels of intention
to perform preventive behaviors and intention
to seek information. On the contrary, there were
no significant effects of adding threat-related
uncertainty in cancer news, as opposed to the
high threat, high efficacy story. Appraisals of
threat-related uncertainty as hope await further
research. Presenting both types of uncertainty
seemed undesirable, consistent with past research
(Niederdeppe et al., 2014). These differential
effects of including uncertainty in a cancer news
story confirmed the usefulness of specifying
lay people’s response to different uncertainty
information (Gustafson & Rice, 2020).

GENERAL DISCUSSION

Risk and uncertainty management is an important
means through which individuals cope with

M. Shim, Y.-C. Kim, & K. Park

health threat and concerns. Individuals may
manage their risk and uncertainty by engaging
in preventive behaviors to address the risk and
by seeking (or avoiding) information. The goals
of this research were to examine portrayals of
threat, efficacy, and uncertainty in cancer news
coverage and to investigate the effects of exposure
to news containing varying combinations of these
elements. To summarize, we found: (1) threat
was more prevalent than efficacy in cancer news;
(2) uncertainty was much less prevalent, and
when included, it was more likely to be threat-
related than efficacy-related; (3) a high threat,
high efficacy story increased self- and response
efficacy, which in turn led to greater intention for
preventive behaviors in a sequential process; (4)
efficacy-related uncertainty decreased response
efficacy, thereby reducing intention for preventive
behaviors, whereas the effect of threat-related
uncertainty was not found; (S) presenting both
threat-related uncertainty and efficacy-related
uncertainty in cancer news was undesirable.

This research has several important theoretical
and practical implications. We applied the EPPM
and UMT to a context of news articles, which
are not intentionally crafted for the purpose of
campaigns, and examined the degree to which
cancer news contained threat, efficacy, and
uncertainty. Our findings about imbalanced
portrayal of threat over efficacy are consistent
with past research on news coverage of other
health and environmental risks (e.g., Goodall
et al., 2012; Feldman et al., 2017; Turner et
al,, 2013). The findings imply that the news is
successful at communicating threat of getting
various cancers, and perhaps evoking fear, but
may be less successful at informing people of
doable actions to alleviate their risks. Such
imbalanced news coverage may cultivate the
fatalistic belief of cancer prevention and coping
(Jensen et al, 2010; Ramondt & Ramirez, 2017),
suggesting a caution for health journalists. It
should be noted that news coverage that is not
intentionally crafted to change behaviors has the
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potential to influence individuals’ behavioral
intentions; therefore, accountability in journalism
is requested for cancer, and more generally for
health news coverage.

Second, this research went one step further
and empirically examined the effects of exposure
to a news story containing various versions of
content elements. Relatively less known was
about the effects of adding threat- or efficacy-
related uncertainty in cancer news. Our findings
suggest that adding efficacy-related uncertainty
or combining threat-related and efficacy-related
uncertainty may be detrimental by nullifying
the positive effect of high threat, high efficacy
information in news. This result is overall
consistent with past findings (e.g., Goodall &
Reed, 2013; Niederdeppe et al,, 2014). Efficacy-
related uncertainty is likely to lead people to a
different route of uncertainty appraisal, that is,
uncertainty as danger (Rains & Tukachinsky,
2015). Although scientific uncertainty needs
to be recognized in cancer news, a caution is
given for reporting uncertain cancer prevention
behaviors (Niederdeppe et al,, 2014). Regarding
threat-related uncertainty, further research
is needed to examine whether and how its
depiction in news is appraised as opportunity
(Brashers, 2001, 2007; Rains & Tukachinsky,
2015), triggering surveillance motivations.
Public perception of uncertainty and subsequent
engagement in behaviors in response to
uncertainty information in cancer news still look
tangled (Gustafson & Rice, 2020) and await
further research, along with a consideration of
key moderators including message and audience
characteristics (Jensen etal,, 2017).

The overall patterns of cancer news coverage
may not be entirely problematic in South Korea.
However, the finding suggests that one of the two
most prevalent types of content in cancer news
coverage (i.e.,, news referencing high threat, low
efficacy, and no uncertainty) is as ineffective as
the low threat, low efficacy story in motivating
efficacy and behavioral coping. This raises
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concerns about cancer depictions in our natural
communication and news media (e.g., Jensen et
al, 2010; Riles et al,, 2015), and offers important
practical implications to health journalists. It is
necessary to identify how to cover cancer in news
stories in ways that may avoid distortion in illness
representation and cancer fatalism but enhance
efficacy and behavioral engagement in cancer
prevention. There is currently highly overloaded
information from various news outlets (Ramondt
& Ramirez, 2017; Riles et al., 2015) as well as
widely available misinformation and fake news.
Journalists” efforts to report and distribute
newsworthy and credible information, which has
possibly desirable impacts on cancer prevention
and control behaviors among lay public, are truly
crucial for population health and well-being,
This study has several limitations to be
acknowledged. The time frame of data collection
in Study 1 was limited to the period from 2008
to 2012, not including an assessment of more
recent or longer-range news trends. Replication
of the trends needs to be done using more recent
data. Furthermore, there has been an exponential
growth in online news outlets and redistribution of
cancer news via social media, awaiting research on
the content of cancer information created or shared
in social media (e.g., Shi et al,, 2019). Second, this
study used dichotomized coding categories. It is
likely that we have missed more nuanced tones and
implications in news stories. Third, some measures
in Study 2 showed negative skewness, possibly
reducing variances in the experimental effects. In
addition, there are other possible combinations
of threat, efficacy, threat-related uncertainty, and
efficacy-related uncertainty (16 in total) conveyed
in cancer news, which were not examined in this
study. Lastly, behavioral intentions are different
from actual behaviors although the first has been
known as a strong predictor of the latter. Despite
these limitations, this research offers a notable
snapshot of cancer news coverage in South Korea
and sheds light on the impacts of cancer coverage
patterns on lay individuals’ perceptions and coping.
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