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SELF-RELEVANT THREATENING MESSAGES PROMOTE
VIGILANCE TOWARD COPING INFORMATION:
EVIDENCE OF POSITIVE PROCESSING AT ATTENTIONAL
LEVEL

Jérdme Blondé and Fabien Girandola
Aix-Marseille Université

Research has widely established that self-relevant threatening messages
are effective persuasive strategies. However, very little is known about
attentional processes underlying their beneficial effects. In the present
research, we hypothesized that the exposure to threatening messages is
likely to engage people in attentional vigilance toward coping information.
Three studies examined and found support for this prediction. By using an
emotional Stroop task, Study 1 revealed that, among participants high in
vulnerability, those exposed to a high-threatening message reported vigi-
lant processing of coping information. Study 2 replicated these findings
by employing a dot-probe task. Study 3 demonstrated, however, that such
processing depends on how much coping information is effective at pro-
tecting from the threat. Theoretical and practical implications of these find-
ings are discussed.

Keywords: threatening messages, attention, coping information

Threatening messages are persuasion strategies that use threatening information
{e.g., smoking kills, drunk-driving increases fatal crashes) in the aim of encour-
aging specific audiences to accept action recommendations (e.g., stop smoking,
using condoms). To date, these messages have been widely used as communi-
cation techniques in health education and promotion, regarding various topics
such as road safety (e.g., Carey, McDermott, & Sarma, 2013), sexual risk-taking
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behaviors (e.g., Slavin, Batrouney, & Murphy, 2007; Terblanche-Smit & Terblanche,
2011), consumption of tobacco (e.g., Ferguson & Phau, 2013; Manyiwa & Brennan,
2012), alcohol (e.g., Agrawal & Duhacheck, 2010; Lee & Shin, 2011), or drugs (e.g.,
Zimmerman et al., 2014). As an illustration, public health policies, in a large num-
ber of countries throughout the world (e.g., Australia, Belgium, Canada, France,
New-Zealand, United Kingdom), have taken the decision of including frighten-
ing pictorial warning labels (PWLs) on cigarette packages as a strategy to encour-
age smoking cessation and dissuade young people to start smoking (WHO, 2003;
for a meta-analysis, see Noar et al., 2016). The key assumption behind the use of
threatening messages is that presenting high-threatening information, for example
through vivid materials (e.g., punchy words, shocking pictures), would raise re-
spondents’ awareness of their current risky behaviors and motivation to execute
recommended precautionary measures.

For more than 60 years, considerable efforts have been made to examine the
validity of such an assumption (for reviews, see Ruiter, Abraham, & Kok, 2001;
Shen & Dillard, 2014). Taken as a whole, research has provided strong empirical
evidence demonstrating the effectiveness of threatening communications. Beyond
a myriad of experimental studies (for recent examples, see Bailey, Wang, & Kaiser,
2018; Blondé & Girandola, 2017, 2018; De Vos, Crouch, Quester, & Ilicic, 2017; Dil-
lard, Li, & Huang, 2017; Kang & Lin, 2015), numerous meta-analyses have estab-
lished that depicting strong threats (vs. low threats) significantly increases mes-
sage acceptance, and especially among people who feel vulnerable to the threat
(e-g., DeHoog, Stroebe, & deWit, 2007; Floyd, Prentice-Dunn, & Rogers, 2000;
Milne, Sheeran, & Orbell, 2000; Tannenbaum et al., 2015; Witte & Allen, 2000). For
example, the meta-analysis of Tannenbaum et al. (2015), which has screened more
than 240 independent studies, clearly showed that using threatening information
exerts a positive influence in aligning attitudes, intentions, and behaviors with
message recommendations.

Although the effectiveness of threatening messages in instigating changes is
now well established, yet very little is known about cognitive processes that un-
derlie their beneficial effects. In the present research, we specifically focused on at-
tentional processes and proposed to test the hypothesis that high-threatening mes-
sages are likely to stimulate a vigilant processing style toward coping information
(i.e., information relating to the actions recommendations). Across three experi-
ments, this work was designed to investigate such a prediction by evaluating at-
tention allocation toward coping information after people being exposed to a high
versus low-threatening message. Furthermore, the moderating role of vulnerabil-
ity to the threat—the extent to which the occurrence of the threat is perceived as
plausible to affect people personally—and recommendation efficacy—the extent
to which the recommendation is perceived as effective at protecting against the
threat—were also taken into consideration and explored.
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THE PROCESSING OF THREATENING COMMUNICATIONS

Drawing on the Parallel Process Model (Leventhal, 1970, 1971), the stress theory of
Lazarus and Folkman (1984), and the Stage Model of Fear-Arousing Communications
(Das, deWit, & Stroebe, 2003; DeHoog, Stroebe, & deWit, 2005, 2007, 2008), it can
be argued that the exposure to threatening communications give rise to two main
mechanisms: the processing of threatening information and processing of coping
information. Both mechanisms can emerge in parallel but serve two different mo-
tivational functions.

The processing of threatening information is an emotion-focused mechanism
whose purpose is to control and regulate the emotionally negative consequences
elicited by the perception of the threat (e.g., fear, stress, anxiety). For this pur-
pose, threatening information has been shown to be processed in a biased and
defensive fashion (e.g., Block & Williams, 2002; Brown & Locker, 2009; Brown &
Smith, 2007; Croyle, Sun, & Hart, 1997; Kunda, ' Liberman & Chaiken, 1992).
More specifically, an increasing number of works have demonstrated that, when
exposed to personally relevant health messages, people are likely to report atten-
tional avoidance of threatening information (e.g., Brown & Richardson, 2012: Kes-
sels, Ruiter, & Jansma, 2010; Kessels, Ruiter, Wouters, & Jansma, 2014; Maynard
et al., 2014; Nielsen & Shapiro, 2009; Stothart, Maynard, Lavis, & Munafo, 2016).
Refraining from allocating attentional resources to the processing of information
that is viewed to be personally threatening functions thus as a defensive means
to downsize negative emotional side effects provoked by the message. Similarly,
research on self-affirmation has provided further support for such an avoidant
processing style in response to health-risk communications (e.g., Kessels, Harris,
Ruiter, & Klein, 2016; Klein & Harris, 2009: van Koningsbruggen, Das, & Roskos-
Ewoldsen, 2009).

Contrasting with the processing of threatening information, the processing of
coping information refers to a problem-focused mechanism. It is driven by the
motivation to identify solutions to counteract the threat and reach safety and
protection. Indeed, when people encounter threatening situations, they strive for
keeping negative emotions that such situations can engender in check, but also for
protecting themselves by searching for every means that could fully eliminate the
occurrence of the threat (Rogers, 1983; Witte, 1992). Any action recommendations
conveyed in the message will thus be taken into consideration and appraised in
terms of whether they are personally applicable and really effective at suppressing
threat-related cognitions. As a result, the processing of coping information under
high-threatening conditions has been proposed to be positive in the sense that cop-
ing information is likely to be inspected in ways that could satisfy people’s need
for protection and help engage with suggested behaviors (Das et al., 2003; DeHoog
et al., 2005, 2008). For example, DeHoog and her colleagues (2008) have observed,
in two studies, that people, after receiving messages depicting severe threats to
which they experience high degrees of vulnerability, engaged in increased posi-
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tive elaboration of recommendation-related information, compared with other
less threatening conditions. The more people feel they are under high threat, the
more they elaborate on coping information so that they could ensure suggested
behaviors are applicable and helpful to them. The ultimate consequence of this
is that the overall acceptance and performance of message recommendations are
likely to be facilitated, thereby accounting for the extensively evidenced effective-
ness of threatening communications.

However, while a wealth of works have been devoted to exploring the process-
ing of threat-related information, investigations aimed at assessing the process-
ing of coping information are scarce, despite its clear implications for message ac-
ceptance. Besides, the hypothesis that high-threatening messages might produce
positive processing of coping information cruelly lacks empirical support. Accord-
ingly, the main goal of the current research was to examine how threatening mes-
sages affect the way people attend to coping information at the level of early stage
perceptual processing,.

ATTENTIONAL VIGILANCE OF COPING INFORMATION

How could positive processing of coping information be characterized at the at-
tentional level? In the present research, we hypothesized that, when confronted
with high-threatening messages (vs. low-threatening messages), people would be
likely to engage in attentional vigilance to coping information (i.e., vigilance re-
fers to a sustained and preferential allocation of attention toward one or several
specific stimuli of one’s environment). Indeed, given the fundamental need for
seeking protection means in response to threatening stimuli, one might expect that
information fulfilling such a need fully captures people’s attentional resources.
Thus, we posed the hypothesis that the positive processing of coping informa-
tion translates into an increased attention to coping information. That being said,
we expected this to occur only when personal vulnerability to the threat is high.
When vulnerability is low, threatening information should produce no impact on
attention, whether it is low or high. In cases where self-relevance to the threat is
high, attention is thus preferentially focused on protective stimuli, while aversive
stimuli are avoided.

It is worth noting that this prediction is consistent with some prior evidence
showing that experiencing threatening situations causes heightened accessibility
and vigilance to problem-solving information or other situationally relevant stim-
uli (see Jonas et al.,, 2014). In the field of research on social exclusion and ostracism
for instance, DeWall, Maner, and Rouby (2009) have shown that people who are
facing the threat of social exclusion, compared with people who did not, detected
more quickly and paid more attention to smiling faces, which represent sources of
social acceptance and protection (see also Xu et al., 2016). Of more direct relevance
for our research, we also found support in one study conducted by Kessels and
Ruiter (2012). In this study, researchers tested smokers’ attentional reactions to
PWLs by using eye-tracking technology. Interestingly, their findings have brought
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evidence that smokers (vs. non-smokers) instructed to look at threatening PWLs
spent more time looking at coping information (i.e., information providing help
for quitting smoking) than threatening information (i.e., information related to
tobacco-induced risks). According to the authors, such a differential in eye move-
ment patterns has reflected an attentional preference for coping information over
threatening information. However, although this study has offered useful knowl-
edge, we believe that it needs to be replicated and further considered with respect
to two particular issues. First, their findings are not indicative of the nature of the
attentional mechanisms that may arise in the processing of coping information,
notably because attention allocation was measured based on a comparison with
threatening information. As such, it is unclear as to whether there was a presence
of vigilance or avoidance. Increased time staring at coping information could sug-
gest that smokers’ attention was merely more focused on coping information than
on threatening information or, conversely, that they diverted more of their atten-
tion away from threatening information than from coping information. Second,
another issue in the Kessels and Ruiter study is that the crucial role of recom-
mendation efficacy has been overlooked. In our opinion, it is an important gap
that needs to be bridged since this variable clearly has the potential to affect the
processing of coping information.

THE MODERATING ROLE OF RECOMMENDATION EFFICACY

Recommendation efficacy can be defined as the perceived capacity of suggested
problem-solving strategies to fully protect from the threat’s negative consequenc-
es. According to the relevant literature, recommendation efficacy has been estab-
lished as a key construct in the receptiveness of threatening messages (Rogers,
1983; Rogers & Prentice-Dunn, 1997; Witte, 1992). Evidence has largely shown that
incorporating effective recommendations (e.g., quitting smoking), relative to non-
effective recommendations (e.g., smoking light cigarettes), into high-threatening
messages results in greater conformity (e.g., Carey & Sarma, 2016; Eppright, Hunt,
Tanner, & Franke, 2002; Lewis, Watson, & White, 2010; Smalec & Klingle, 2000;
Stephenson & Witte, 1998; Will, Sabo, & Porter, 2009; Witte, 1994; for meta-analytic
evidence, see Peters, Ruiter, & Kok, 2013; Witte & Allen, 2000). Indeed, when con-
fronted with high self-relevant threats, people are vigorously motivated to ensure
their protection, but the extent to which the proposed protective measures will be
adopted is conditioned by how convincing the messages are that such measures
will work. If recommended responses are of low-efficacy, people are predisposed
to reject them (or at least to report a reduced acceptance), or consider some other
protection means, based on their personal knowledge. However, if solutions ex-
ist that can efficiently avert dangers, applying recommendations is sufficient to
eliminate the threat and provide a strong feeling of protection. The chances of ac-
ceptance are thus higher.

Based on these premises, we hypothesized that attentional vigilance is contin-
gent upon the extent to which suggested recommendations are perceived as effec-
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tive in limiting the occurrence of threats. Because the processing of coping infor-
mation is motivated by the desire of finding efficient protection measures, people
are expected to focus their attention on coping information when perceived as
highly protective only. Conversely, when recommendations are perceived as poor
at protecting against threat-related consequences, we expected coping information
not to attract people’s attention.

As a result, contributions of our research were manifold. First, by using various
experimental paradigms, we sought to provide one of the first systematic investi-
gations on the attentional processing of coping information in response to threat-
ening messages. Second, instead of assessing how much attentional resources are
allocated to the processing of coping information relative to threatening informa-
tion, we aimed to identify the specific nature of the attentional process that comes
into play in the processing of coping information, taken separately from threaten-
ing information. Third, we also examined whether such a process could depend
on the perceived efficacy of action recommendations.

OVERVIEW OF THE PRESENT RESEARCH

We tested our predictions by conducting three studies. Studies 1 and 2 were de-
signed to explore attention allocation toward coping information and tested the
hypothesis that high-threatening messages provoke more vigilance than low-
threatening messages. Furthermore, vulnerability to the threat was manipulated.
We expected that the pattern of attentional vigilance would appear when vulnera-
bility is at its highest. Otherwise, messages have no meaningful impact for people,
no matter how threatening they are. Study 3 aimed to examine the moderating
role of recommendation efficacy. Although it does not represent the main purpose
of this work, we also measured attentional processing of threatening information
and anticipated, as prior research has shown, increases of avoidance in the most

threatening condition. Overall, participants were provided wiH'lI:s._elveml Eromo—
to

tion-health messages-that partrayed information jabout health threafs an

cope with them. Then, they were instructed to perform an experimental task mea-
suring attention allocation. We decided to use an emotional Stroop task in Study 1
(Myers & McKenna, 1996; Watts, McKenna, Sharrock, & Trezise, 1986) and a dot-
probe task in Studies 2 and 3 (MacLeod, Mathews, & Tata, 1986).

In all studies, hypotheses were tested in the context of nutrition behaviors, name-
ly the use of sodas and energizing drinks in Study 1, and of sugary foods (e.g.,
cakes, candies, sweets, etc.) in Studies 2 and 3. Although it is still mostly ignored
by mass media, nutrition involves major public health issues due, for example,
to the noxious consequences of sugar on diabetes, eating disorders, obesity, and
dental hygiene (see Lustig, Schmidt, & Brindis, 2012). Nutrition behaviors have
received growing attention in research during recent decades, especially regarding
the study of attentional biases toward food-related stimuli (e.g., Freijy, Mullan, &
Sharpe, 2014; Kemps, Tiggemann, & Hollitt, 2014). Nevertheless, very few stud-
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ies have examined attentional reactions to nutrition-related persuasive messages
(e.g., Gerend & Maner, 2011; Wagner, Howland, & Mann, 2015). Accordingly, we
created such messages focusing on health consequences of drinking sodas and
energizing drinks and of eating sugary foods that were accompanied by either
low- or high-threatening description of risks and different information about vul-
nerability and protection.

We determined the required sample sizes for each of our three studies by using
a power analysis with G*Power. Based on an estimated effect size of f=0.33 (corre-
sponding ton *=0.10, which is the average effect size that we observed in relevant
studies; e.g., DeHoog et al., 2005, 2008; Kessels & Ruiter, 2012) and a desired statis-
tical power of 0.80, we established that we needed a minimum of 73 participants
for each study (knowing that all studies included the same experimental design).
Before launching these, we thus decided to stop recruiting participants when they
were 73 + 10, although, for practical reasons, some additional participants were
still included. Also, we reported all manipulations, measures, and data exclusions
in the article.

STUDY 1

Study 1 aimed to provide a first examination of attention allocation toward coping
information and test the hypothesis of an increased attention. In addition, we veri-
fied whether attentional avoidance of threatening information could also emerge.
To do so, we asked participants to read a health-related message that varied the
threat (i.e., the degree with which risk-related information is displayed as threat-
ening) and vulnerability to the threat (i.e., the degree of personal susceptibility to
the threat). After reading the message, attention was measured through the com-
pletion of an emotional Stroop task that consisted of asking participants to report,
on a computer keyboard, the color of words that were written either in red, green,
or blue, whose content was either related with threatening or coping information,
or with no links with the message. Based on the original Stroop task (Stroop, 1935),
the emotional Stroop task indeed enables the identification of attentional mecha-
nisms that operate when people deal with threatening cues (vs. non-threatening
cues). This has been widely used in the investigation of attentional biases caused
by anxiety, phobia, or addictions (e.g., Becker, Rinck, Margraf, & Roth, 2001; Boyer
& Dickerson, 2003; Dresler, Mériau, Heekeren, & van der Meer, 2009; Kramer &
Goldman, 2003; Mogg & Bradley, 2002).

METHOD

Participants and Design. One hundred thirteen undergraduate students were re-
cruited and participated in this experiment for course credits. However, we ex-
cluded the responses of 11 of them due to suspicions regarding the manipulation
of vulnerability (i.e., participants had not believed the information relating to vul-
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nerability and understood that this was included for experimental purposes) and
technical issues (i.e., computer crashes in completing the task) when running the
task.! OQur final sample size included thus 102 participants (M = 19.33, SD*F=
1.89; from 17 to 28 years old; 85 women), who were tested individually and ran-
domly assigned to one of the four conditions of a 2 (vulnerability: low vs. high) =
2 (threat: low vs. high) between-subject factorial design.

Procedure and Materials. After being greeted into the lab, participants were first
asked to read a health message on risks of drinking sodas or energizing drinks
(that we made up). Based on existing health advertising campaigns, the message
consisted of a three-page booklet divided into three parts. The first part was about
a (fictitious) scientific study evidencing a powerful correlation between the con-
sumption of sodas and energizing drinks and risk of esophageal cancers. To ma-
nipulate vulnerability (low vs. high), participants were given details about who
are specifically concerned by this risk (for a similar procedure, see Ruiter, Verplan-
ken, De Cremer, & Kok, 2004). More specifically, they were told that the (fictitious)
study showed that the consumption of sodas and energizing drinks caused 42%
(vs. 2%) of esophageal cancers and that investigated participants were French stu-
dents (i.e., the same population as the one we targeted in our study; vs. 40-year-old
Spanish people) who were used to drinking four to five sodas per day (i.e., which
can be perceived as heavy use; vs. one to two). This manipulation was pretested
and reached expected differences. The second part of the booklet described the
threat (i.e., risks of esophageal cancer). As a way to oppose a low- versus high-
threatening message, we manipulated how vivid information was depicted in the
message (i.e., the degree with which information is presented as clear and con-
crete; for some precedents, see Blondé & Girandola, 2018; Witte, 1994). In the low-
threatening message, participants were provided with an abstract and difficult
text that specified the stages of cancer development, including technical wording
only. In the high-threatening message, similar information was given, but written
with a more concrete and accessible language, accompanied by a brief testimonial
from a doctor about how patients feel the stages of cancer development. Prior to
the experiment, both texts were pretested and checked to be successful in induc-
ing distinct levels of threat vividness. Texts were designed to be of equal length
and content. The last part proposed an action recommendation to protect against
the threat. We suggested that participants should “drink more water,” which was
chosen, based on a pilot study in which several recommendations were tested,
due to its high-perceived applicability and efficacy to protect. Once the message
was read, participants were asked to respond to some questions that checked the
manipulations, as well as participants’ age and sex. Then, the experimenter pre-
sented the task and provided corresponding instructions. Note that participants
were told nothing about why they were asked to read the message or complete
the task, neither whether these two were related to each other. Finally, participants
were debriefed and thanked for their participation. Each session lasted 30 minutes
on average.

1. Across conditions, participant exclusions were distributed as following: Low Vulnerability /
Threat: n = 1 (3.57%); Low Vulnerability /High Threat: n = 4 (14.81%); High Vulnerability /Low Threak:
n = 2 (6.90%); High Vulnerability / Threat: n = 4 (13.79%).
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The Experimental Task. The emotional Stroop task was set up following Ma-
clLeod’s instructions (2005). Each trial began with the presentation of a fixation
cross for 500 ms in the middle of the computer screen, followed by a word that
was displayed until a response was given. Each word appeared in red, green, and
blue on a black computer screen. Participants had to indicate, as quickly and ac-
curately as possible, the color of each word by pressing a corresponding key on
a keyboard, while ignoring its semantic content. Words were either target words
or control words. Target words were either related to coping (e.g., “water,” “tap”)
or threatening information (e.g., “cancer,” “tumor”), with 3 words each. Control
words were unrelated to the message but varied in terms of valence (i.e., positive,
negative, neutral),*with 6 words of each valence. We selected these words on the
basis of the French word databank developed by Bonin et al. (2003). In total, 27
words were displayed in each of the three colors and the whole sequence was re-
peated twice in a random order (MacLeod, 2005). The task comprised thus a total
of 144 trials. Prior to the experiment, participants responded to a training block of
10 words, unrelated to the message. The experimenter stayed with participants
during the whole training session and checked that instructions were correctly un-
derstood. Longer reaction times (RTs) to report the color of target words than that
of control words indicated the presence of avoidant processing, whereas faster
RTs to target words than to control words signaled vigilant processing (Hermans,
Vansteenwegen, & Eelen, 1999).

RESULTS

Manipulation Checks. We checked the level of threat by assessing how vividly the
threat was perceived. Four items were used (e.g., “When you were reading the
message, had you a clear picture in your mind of what esophageal cancer is?”; o
= .95). Responses were reported on 7-point rating scales. Results showed that par-
ticipants rated the threat as less vivid in the low-threatening message (M = 4.11,
SD = 1.43) than in the high-threatening message (M = 5.61, 5D = 1.32), F(1, 100) =
30.27, p <.001, n * = .23. Also, we checked vulnerability with two items (e.g., “Per-
sonally, are you iik&ljl' to have esophageal cancer because of your consumption of
sodas or energizing drinks?”; r = .85). As expected, participants in the condition
of low vulnerability perceived themselves as less vulnerable (M = 2.40, SD = 1.64)
than participants in the condition of high vulnerability (M = 3.08, SD = 1.70), F(1,
100) =4.19, p = 043, n,? = 04.

Preliminary Analyses. First, we excluded color-naming erroneous responses from
the data set (1.37%; M = 2.31, SD = 2.06) and RTs below 200 ms and above 1200
ms (0.59%). We checked that none of independent variables affected neither error
rates nor outlier data (all Fs < 2 with ps > .14). Then, we computed a reverse trans-

2. Valence of control words was varied as a means to control its possible effects on responses to
target words, as well as to check whether such responses are due to their valence or content. Because
target words have specific valence, it might indeed be suspected that RTs are indicative of how
people respond to positive or negative words, rather than threat- or coping-related words. To rule out
this possibility, we reasoned that if responses to target words are affected by their valence, then they
should differ depending on the valence of control words. Thus, we performed additional analyses
where control words were distinguished according to their respective valence and compared with
targets words. Corresponding analyses are reported in the results section.
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TABLE 1. Means (and $Ds) of Reaction Times (RTs) and Attentional-Bias Scores (ABSs) as a Function of
Threat and Vulnerability

Low Vulnerability High Vulnerability
Low Threal (m = 27) High Threat (n = 23) Low Threal (n = 27) High Threat (n = 25)
RT Threat 596.92 (93.59) 599.58 (104.42) 607.66 (103.75) 619.72(112.79)
RT Coping 590.26 (76.82) 598.51 (94.54) 605.68 (100.36) 607,67 (104.82)
RT Control 592.59 (78.87) 603,34 (98.19) 600.75 (98.92) 628.70 (106.55)
ABS Threat -4.34 (29.15) 3.76 (23.85) -6.91 (27.59) B.97 (32.35)
ABS 2.32 (24.49) 4.83 (24.77) -4.93 (29.67) 21.03 (29.06}

Coping
Mote, Means are presented untransformed for ease of interpreting.

formation (1 / x) on each RT mean to conform to normalization rules and reduce
skewness of the distribution (see Osborne, 2002). Finally, we checked whether the
valence of control words affected RTs to target words (in add.ﬂl.
i were also considered). No effects emerged, whether for threat-related words (all
Fs <2 with ps > .21) or for coping-related words (all Fs < 3 with ps > .08), thereby

indicating that responses to target words did not reflect any preferences due to
their valence.

Attentional Scores. We calculated attentional scores by subtracting RTs for target
words from RTs for control words (see Hester, Dixon, & Garavan, 2006). Note that
control words, even though of different valence, were all aggregated in the calcula-
tion of our indexes. Positive scores indicated vigilant processing, while negative
scores meant avoidant processing. To test our hypothesis, we ran two 2 (vulnera-
bility: low vs. high) x 2 (threat: low vs. high) between-subject ANOVAs, with both
scores for threat-related and coping-related words as dependent variables. Apart
from findings of ANOVAS, it is worth noting that we also decided on the presence
of vigilant or avoidant processing depending on how significantly the scores dif-
fered from 0. Means and standard deviations of RTs and scores are displayed in
Table 1. Score for Threat-Related Words. Results indicated a main effect of threat,
F(1, 100) = 4.20, p = .043, rlP’ = .04. However, neither a main effect of vulnerability,
F(1, 100) = 0.05, p = 822, nor an interaction effect, F(1, 98) = 0.44, p = .507, were
found.

Score for Coping-Related Words. The analysis of variance yielded a main effect of
threat, F(1, 100) = 6.97, p = .010, I]: = .07, but no main effect of vulnerability, F(1,
100) = 0.69, p = .409. More importantly, the analysis revealed a significant interac-
tion, F(1,98) = 4.74, p = 032, > = 05 (see Figure 1). In the condition of high vulner-
ility, participants exhibited a higher score when the threat was high (M = 21.03,

ab:
M Wk does Eﬁ"?}"ﬁ} rather than low (M = -4.83[ETJ= 24.77), F(1, 98) = 11.86, p = .001, 2

“w T“ YAEAA
Mﬂhwr?

- No effects of threat were found when vulnerability was low, F(1, 98) = 0. 11 p
=.746. In addition, in the condition of high threat and high vulnerability, the score
significantly differed from 0, #(24) = 3.62, p = .001, d = 1.48, 95% CI = [9.03, 33.02],
and not in the three other conditions (all s < 2 with ps > .36).
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FIGURE 1. Attentional-bias score for coping-related words as a function of vulnerability and threat,
Mote, Error bars represent standard errors.

Comparison Between Threat- and Coping-Related Scores. Finally, in line with Kessels
and Ruiter (2012), we also compared both scores as a function of our experimental
conditions. More specifically, we run a 2 (threat: low vs. high) x 2 (vulnerabil-
ity: low vs. high) x 2 (type of score: threat-related vs. coping-related) repeated
measures ANOVA with the last variable as a within-subject factor. Unfortunately,
results indicated neither main effects nor interactive effects (three-way interaction
was nonsignificant), F(1, 98) = 1.35, p = .249. This means that attention allocation
did not differ between threat-related and coping-related words.

DISCUSSION

As hypothesized, data revealed that high-threatening messages promoted atten-
tional vigilance toward coping information, but only when people felt vulnerable
to the threat. When they did not experience such vulnerability, threatening mes-
sages had no effect on the processing of coping information, no matter how threat-
ening the threat was depicted. Surprisingly, the avoidance of threatening informa-
tion did not emerge.

Such findings are promising but have to be replicated to gain in validity. Fur-
thermore, although it is one of the most used tasks to assess attentional processes
toward threatening stimuli (Williams, Mathews, & MacLeod, 1996; Yiend, 2010),
the emotional Stroop task has recently been called into question for difficulties in
terms of interpretation (Cisler & Koster, 2010). Indeed, an increase of RTs could
indicate a difficulty to respond due to the anxiety induced by the exposure to
threatening stimuli, as well as an attentional preference for it (Algom, Chaju, &
Lev, 2004). In addition, the distinction between avoidant and vigilant processes re-
sulted from a comparison from control words and was not derived from the visual
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attention allocation (MacLeod et al., 1986; Posner, 1988). To address these limita-
tions, we re-tested our hypotheses in Study 2 by using another experimental task.

STUDY 2

This study was designed to replicate Study 1 and test the hypothesis of vigilance
by using a dot-probe task (MacLeod et al., 1986; Mogg & Bradley, 1998). Drawing
on the well-recognized finding that people are faster to detect signals when pop-
ping up in the same visual area where attention is already focused (Posner, Snyder,
& Davidson, 1980), the merits of such paradigm is to offer an alternative measure-
ment of attention that bridges the gaps of the emotional Stroop task by assessing
attention from the visual attentional allocation. Like the emotional Stroop task,
this paradigm also constitutes a frequently used method in studying the appraisal
of threatening stimuli among individuals suffering from anxiety, addictions, or
phobias (e.g., Chen, Ehlers, Clark, & Mansell, 2002; Mogg, Philippot, & Bradley,
2004; Salemink, van den Hout, & Kindt, 2007).

METHOD

Participants and Design. Eighty-six undergraduate students were recruited and
participated in this experiment for course credits. However, similar to Study 1,
we excluded the responses of 11 of them due to suspicions regarding the way we
manipulated vulnerability and technical issues when mm‘u’n the task.” Our final
sample size included thus a total of 75 participants (M SD = 1.33; from
17 to 23 years old; 63 women), who were tested individuratly and ram:loml;.r assi-
gned to one of the four conditions of a 2 (vulnerability: low vs. h1gh} % 2 (threat:
low vs. high) between-subject factorial design.

Procedure and Materials. The overall procedure and materials were identical to
those in Study 1, except that we used a new health topic, namely the risk of eating
sugary foods (e.g., candies, cakes) and, accordingly, made appropriate changes.
The messages outlined how the use of sugary foods can increase the risk of infarc-
tion. Perceived vulnerability to the threat was manipulated through the indication
that the risk of infarction was higher for people between ages 16 and 26 and lower
for people 55 and over (vs. the reverse in the condition of low vulnerability). We
checked that all our participants were in this age bracket. This manipulation was
pretested and resulted in expected differences. Similar to Study 1, the threat was
manipulated by varying how vivid the portrayal of the risk was. The low-threat-
ening message explained the biological functioning and symptoms of an infarction
with abstract and technical terms, while the high-threatening message included
a concrete and accessible terminology, accompanied by a brief testimonial from
a person who had had an infarction. The recommendation proposed that partici-
pants should “eat more light or low-fat foods,” which was selected on the basis of

3. Across conditions, participant exclusions were distributed as following: Low Vulnerability /
Threat: n = 2 (9.52%); Low Vulnerability /High Threat: n = 3 (13.63%); High Vulnerability / Low
Threat: n = 2 {9.52%); High Vulnerability / Threat: n = 5 (21.74%).
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a pilot study for its high applicability and efficacy. Once the message was read and
then manipulations checked, participants were invited to perform the dot-probe
task, before being debriefed and thanked for their participation.

The Experimental Task. In this paradigm, participants are placed in front of a com-
puter screen and instructed to stare at a fixation cross appearing at the center of
the screen for 1000 ms. Then, pairs of words appear, one on each side of the screen,
for a very short period (500 ms*), one each on the left and right side of the screen.
Once disappeared, a visual dot is presented at the location of one of the two previ-
ous words and remains until a response is given. Finally, participants were asked
to indicate the dot's position, as quickly and accurately as possible, by pressing a
corresponding button on the keyboard. Pairs of words were either experimental
(i.e., neutral word was accompanied by a target word) or control (i.e., neutral word
was accompanied by another neutral word). Two types of trial are of interest in the
dot-probe paradigm: the congruent trials which are trials where dots appeared at
the same location as target words and the incongruent trials which are those where
dots appeared at the opposite location. The attentional processes (i.e., vigilance or
avoidance) are inferred from the comparison between RTs to congruent and incon-
gruent trials. Based on the premise that responding to the probe is faster when at-
tention is already allocated to the spatial location where the dots appear, vigilance
(or congruency effect) translates into faster responding to congruent trials than to
incongruent trials, while it is reasoned that faster RTs to incongruent trials than
congruent trials are an indication of attentional avoidance (Cisler & Koster, 2010).

We included four target words: two were related to threatening information (“in-
farction,” “cardiac”) and two others were related to coping information (“light,”
“low-fat"). Also, words related to the unhealthy behavior were tested (i.e., “sug-
ar,” “cake”).?

Neutral words were selected to be unrelated to the content of the message but
varied in terms of valence (i.e., positive, negative, neutral). Contrary to Study 1,
these words were identified on the basis of a pilot study in which a set of 47 words
was rated. We selected 5 positive words (e.g., “sun,” “holidays”), 5 negative words
(e.g., “pain,” “anger”), and 5 neutral words (e.g., “jacket,” “truck”). Each pair was
checked to be of equivalent length and frequency in the French language. In total,
the task comprised 96 trials, including 24 control trials and 72 experimental trials.
In the experimental trials, there were 36 incongruent trials and 36 congruent trials.
The order of trials was randomized. The dot appeared equally to the left and to
the right of the screen and equally after neutral words and target words (to avoid
strategic responding). Moreover, target words were presented equally to the right
and to the left. Before starting, participants performed a training block of 12 trials
(with words unrelated to the message).

4. This presentation time was chosen as it is one of the most prevalent, and used in studies using
the dot-probe paradigm (see, for example, the recent review of van Rooijen, Ploeger, & Kret, 2017).
However, it should be bore in mind that 500 ms is long enough for attention to shift away and
could not accurately reflect its initial orientation (Bradley, Mogg, & Millar, 2000). During this time,
it is also likely that the effect of inhibition-of-return (I0R; i.e., this refers to a delay in responding to
stimuli presented at recently fixated locations) might have occurred, resulting in impaired speed and
accuracy in detecting stimuli.

3. As these words yielded no differences, we do not further mention them.
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TABLE 2. Means (and SDs) of Reaction Times (RTs) and Attentional-Bias Scores (ABSs) as a Function of

Threat and Vulnerability
Low Vulnerability High Vulnerability
Low Threat High Threat Low Threat High Threat
n=19) (n=19) (m=19) {m=18)

RT Threat

Congruent 32226 (31.55) 335.10(46.64) 364.50 (51.87) 333.40 (46.16)

Incongruent 319.88 (31.700 338.61 (58.09) 365.65 (55.21) 330.49 (42.02)
RT Coping

Congruent 32743 (37.63) 333.96 (48.30) 36778 (47.40) 329.11 (43.72)

Incongruent 336.46 (38.70) 330,07 (42.54) 362.67 (49.21) 343.28 (49.06)
ABS Threat -2.38 (20.40) 1.51 (29.96) 1.16 (24.32) -2.91 (26.75)
ABS Coping 9.03 (43.65) -3.89 (19.02) -5.11 (28.36) 14.17 {26.25)

Note. Means are presented untransformed for ease of interpreting.

RESULTS

Manipulation Checks. By using the same items as those included in Study 1, we
found that participants evaluated the threat as less vivid in the low-threatening
message (M = 3.90, 5D = 1.40, than in the high-threatening message (M = 6.16, SD
=0.70), F(1, 73) = 77.06, p < .001, n: =.51). Furthermore, people who were exposed
to the low-vulnerability message (M = 3.47, 5D = 1.44) reported less vulnerability
than those exposed to the high-vulnerability message (M = 4.27, 5D = 1.30), F(1,
73) = 6.33, p = 014, 7, = .08.

Preliminary Analyses. Similar to Study 1, erroneous responses were excluded
(0.65%; M = 0.63, ET = 1.02), as well as RTs below 200 ms and above 1200 ms
(0.51%). Number of errors and outlier responses were not affected by our indepen-
dent variables (all Fs < 1 with ps > .14). Then, we calculated a reverse transforma-
tion for each RT mean. Finally, we checked whether there was an impact of con-
trol words’ valence (the independent variables, as well as type of trial, were also
included in the analyses). We found no effects, whether for threat-related words
(all Fs < 1 with ps > .45) or coping-related words (all Fs < 1 with ps > .39). We thus
concluded that any effects on responses to target words could not be accounted for
by their valence.

Attentional Scores. Attentional scores for both threat-related and coping-related
words were calculated by subtracting RTs for congruent trials from RTs for incon-
gruent trials (Klein & Harris, 2009; MacLeod & Matthews, 1988). Positive scores
indicated vigilant processing, while negative scores represented avoidant process-
ing (Mogg & Bradley, 1999). We reported means and standard deviations of RTs
and attentional scores in Table 2.

Score for Threat-Related Words. Neither main effect of threat, F(1, 73) = 0.02, p
= .878, nor vulnerability, F(1, 73) = 0.06, p = .809, reached statistical significance.
Similarly, no interaction emerged, F(1, 71) = 0.71, p = .403.

Score for Coping-Related Words. Results revealed no main effect of threat, F(1, 73)
= 0.20, p = .655, and vulnerability, F(1, 73) = 0.08, p = .783, but a significant inter-
action effect, F(1, 71) = 5.15, p = .026, n; = .07 (see Figure 2). Among participants
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FIGURE 2. Attentional-bias score forcoping-related words as a function of threat and vulnerability.
Mote, Error bars represent standard errors,

high in vulnerability, those who were exposed to the high threat had a marginally
higher score (M =14.17, 5D = 26.25) than those who were exposed to the low threat
(M=-5.11, 5D = 28.36), F(1, 71) = 3.64, p = 060, > = .05. In contrast, no differences
emerged among participants low in vulnerability, F(1, 71) = 1.68, p = .199. Fur-
thermore, the attentional score in condition of high threat and high vulnerability
significantly differed from 0, H{17) = 2.29, p = .035, d = 1.11, 95% CI = [1.11, 27.22].
No such difference appeared in the three other conditions (all fs < 1 with ps > .37).¢

Comparison Between Threat- and Coping-Related Scores. Similar to Study 1, we per-
formed a 2 (threat: low vs. high) x 2 (vulnerability: low vs. high) x 2 (type of score:
threat-related vs. coping-related) repeated measures ANOVA with the last vari-
able as a within-subject factor. Of particular importance, this analysis revealed
a significant three-way interaction, F(1, 71) = 5.252, p = .025, n * = .07. To specify
this interaction, we compared patterns of response between scores depending on
each condition. We found a marginally significant difference in the condition of
high threat/high vulnerability, F(1, 71) = 3.312, p = .073, n * = .05, showing that
people reported higher scores for coping-related words {Ivf 14.17, 5D = 26.25)
than threat-related words (M = -2.91, SD = 26.75). No significant differences ap-
peared in the three other conditions (all Fs < 2, ps > .21).

6. Koster, Crombez, Verschuere, and De Houwer (2004) have suggested that faster responses to
congruent than incongruent trials might translate vigilance, as well as a difficulty to disengage.
It is thus important to address this distinction so to specify which kind of process occurred in the
condition of high threat /vulnerability. To do so, it is required to compare congruent/incongruent
trials to neutral trials. Significant differences between congruent and neutral trials indicate the
presence of vigilance, whereas differences between incongruent and neutral trials suggest a difficulty
to disengage. The performing of such analyses revealed marginal differences between RTs to
congruent trials (M = 343.28, 5D = 49.06) and those to neutral trials (M = 334.98, 5D = 49.85), H17)
= 1.93, p = .07, d = 0.93, 95% CI = [-0.002, (.51], but no differences between incongruent and neutral
trials, H{17) < 2. Thus, the effects of messages in this condition reflect vigilance and not a difficulty to

disengage.



426 BLONDE AND GIRANDOLA

DISCUSSION

By using a visual dot-probe task, we replicated previous findings and, even
though, once again, no effects on threatening information have been found, we
showed that the exposure to high-threatening messages increased vigilant pro-
cessing of coping-related information, but only when people felt vulnerable to the
threat. When they did not perceive themselves as vulnerable to the threat, threat-
ening messages had no effect on the processing of coping information.

STUDY 3

Study 3 was designed to further explore the role of recommendation efficacy on
attention allocation toward coping information. Given that people strive for an ef-
ficient protection when attending coping information, we expected recommenda-
tion efficacy to mitigate its attentional processing, such that attentional vigilance
should arise only when coping information can be perceived as guaranteeing
strong protection against the threat. At the opposite, when of low efficacy, coping
information is useless and could not help people subdue the threat, and so can-
not hold people’s attention. For the same reasons as exposed in previous studies,
we also predicted that these effects would only occur when the message is highly
threatening and of high personal relevance (i.e., a combined condition of high
threat and high vulnerability). In this study, participants were provided with the
same messages as those used in Study 2, but we varied the suggested recommen-
dation so that we compared one condition including a recommendation of low
efficacy with another of high efficacy. We also varied the threat as we did in Study
2 but we held high degrees of vulnerability constant in all conditions, as the previ-
ously obtained effects only occurred when vulnerability was high. Once again, we
used a dot-probe task to measure attentional processing.

METHOD

Participants and Design. Eighty-eight undergraduate students were recruited and
participated in this experiment for course credits. However, we excluded data of
10 participants due to suspicions regarding the manipulation of efficacy and tech-
nical issues when g the task.” Our final sample size included thus 78 par-
ticipants (M SD = 1.44; from 17 to 25 years old; 63 women), who were
tested indwfﬁua y and randmnly assigned to one of the four conditions of a 2
(efficacy: low vs. high) x 2 (threat: low vs. high) between-subject factorial design.

Procedure and Materials. The procedure and materials were the same as those
we employed in Study 2. Participants were all asked to read a message including
the information that we used in Study 2 for inducing high levels of vulnerability,

7. Across conditions, participant exclusions were distributed as follows: Low Threat/Efficacy: n =
3(13.04%}); Low Threat/High Efficacy: n = 1 {(4.55%); High Threat,/Low Efficacy: n = 3 (13.04%); High
Threat/Efficacy: n = 3 (15%).

tal .
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namely that people between the ages of 16 to 26 were the most at risk. We ensured
that our participants were all of this age bracket and that perceived vulnerabil-
ity was sufficiently strong (M = 3.92, SD = 1.50). The threat was manipulated as
in Study 2. To manipulate the level of recommendation efficacy, we changed the
recommendation suggested in the message and used two recommendations, vary-
ing in terms of how they were able to fully avert the threat. Both recommenda-
tions were identified after conducting a pilot study in which several were tested.
The two recommendations that differed the most were included, namely “eating
more fruits and vegetables” for the high-efficacy condition and “eating more salt-
ed foods” for the low-efficacy condition. Both were perceived as easy to perform
(in the pilot study, two questions were about the perceived ease of apply-
ing them). It is worth mentioning that low-effective recommendation could,
nevertheless, have been perceived as hard to e and, consequently, messaged
as of little credibility, as most people were expected to know that eating salt is
unhealthy. To address this issue, we asked each participant independently, while
debriefing, whether they had been puzzled and suspicious of such a recommen-
dation while reading the message. We decided to remove from the final sample
participants who explicitly expressed suspicions or doubts regarding this manipu-
lation. Once the message was read, they were asked to respond to some questions
that checked the manipulations and then to complete the experimental task.

The Experimental Task. As in Study 2, participants performed a dot-probe task.
However, as the recommendations differed between the condition of low and high
efficacy, we changed target words from which we assessed attentional allocation
toward coping information depending on the condition participants were as-
signed. We used two specific words for the condition of low efficacy (“salted,” “so-
dium”) and two others for the condition of high efficacy (“fruits,” “vegetables”).

RESULTS

Manipulation Checks. As desired, we found that participants estimated the threat
as less vivid in the low-threatening message (M = 4.07, SD = 1.80) than in the high-
threatening message (M = 6.16, 5D = 0.80), F(1, 76) = 42.21, p < .001, 1'|F1 =.36. Also,
we checked recommendation efficacy by asking two questions (e.g., “I think that
[the recommendation] is effective to protect myself against the risk of infarction”; r
=.96), both reported on 7-point rating scales. Results showed that the low-efficacy
recommendation (M = 3.64, SD = 1.86) was rated as less effective than the high-
efficacy recommendation (M = 5.99, 5D = 1.23), F(1, 76) = 42.86, p < .001, np’ =.36.

Preliminary Analyses. Similar to previous studies, we eliminated erroneous re-
sponses from our data set (1.12%; M = 0.81, SD = 1.23). Also, RTs below 200 ms and
above 1200 ms were excluded (1.10%). Note that none of the independent vari-
ables affected either error rates or outlier data (all Fs < 2 with ps > .19). Then, a re-
verse transformation on each RT mean was computed. Finally, similar to Study 2,
we ran additional analyses to verify whether the valence of control words would
exert an influence on participants’ responses. These analyses revealed no effects on
both threat-related words (all Fs < 2 with ps > .30) and coping-related words (all
Fs < 3 with ps > .13). Specifically, it should be noted that the interaction between
valence of control words and efficacy is nonsignificant. Since coping-related target
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TABLE 3. Means {and 5Ds) of Reaction Times (RTs) and Attentional-Bias Scores (ABSs) as a Function of
Threat and Efficacy

Low Threat High Threat
Low Efficacy High Efficacy Low Efficacy High Efficacy
in=20) (m=21) (= 20) n=17)
RT Threat
Congruent 327.20(39.55) 348.82 (50.59) 338.00 {49.91) 34820 (60.39)
Incongruent 332.65 (36.99) 356.22 (52.58) 337.25(45.91) 335.61 (43.21)
RT Coping
Congruent 333.03 (38.10) 350,07 (53.36) 346.79 (53.68) 32405 (37.34)
Incongruent 32913 (40.700 349.76 (56.65) 335.45 146.61) 336.63 (38.12)
ABS Threat 5.44 (23.56) 740 (31.49) -0.75(29.23) -12.59 (33.55)
ABS Coping -3.91 (21.28) -0.31 (16.37) -11.34(24.17) 12.48 (18.66)

Note, Mesans are presented untransformed for ease of interpreting.

words could be assumed more positive in the condition of high-efficacy than those
in the condition of low-efficacy, this means that the differential of valence across
target words used in the condition of low versus high efficacy had no impact on
participants’ RTs. Possible differences would not be the result of their possible
varying valence.

Attentional-Bias Scores. We calculated the same scores and performed the same

analyses as those in Study 2. Means and standard deviations of RTs and attentional
scores are reported in Table 3.

Score for Threat-Related Words. The 2 x 2 ANOVA revealed no main effect of threat,
F(1, 74) = 3.81, p = .055, efficacy, F(1, 74) = 0.54, p = 464, as well as no interaction
effect, F(1, 76) = 1.06, p = .308.

Score for Coping-Related Words. First, we found a main effect of efficacy, F(1, 76) =
—=78.80, p=.004 .16, but no effect of threat, F(1, 76) = 0.34, p = .564. Then, results
yielded a signuficant interaction effect, F(1, 74) = 4.78, p = .032, N, = .06 (see Figure

3). In the condition of high threat, participants reported a h.lgher score when the
recommendation was of high efficacy (M = 12.48, SD = 18.66) rather than low (M =
-11.34, 5D = 24.17), F(1,74) = 12.59, p = .001, 0 * = .15. No effect of efficacy emerged
when the threat was low, F(1, 74) = 0.32, p = .573. Besides, when the threat was
high, data showed that the attentional scores significantly differed from 0 in the
condition of high efficacy, H{16) = 2.76, p = .014, d = 1.38, 95% CI = [2.89, 22.08) *
as well as in the condition of low efficacy, #19) = 2.10, p = .049, d = 0.96, 95% CI
= [0.03, 22.65]. Of importance, score is positive in the condition of high efficacy,
while negative in the condition of low efficacy.

Comparison Between Threat- and Coping-Related Scores. Like in previous studies,
we ran a 2 (threat: low vs. high) x 2 (efficacy: low vs. high) x 2 (type of score:

8. To discriminate whether this finding indicated vigilance or a difficulty to disengage, we
performed identical analyses as in Study 2. We found shorter RTs to congruent (M = 324.15, 5D =
37.34) than to neutral trials (M = 336.99, 5D = 43.19), /{16) = 3.22, p = .005, d = 0.32, 95% CI = [4.38,
21.30], but no differences emerged between incongruent and neutral trials, #{16) < 1. The effects of
high-efficacy reflected thus vigilance to coping information,
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FIGURE 3. Attentional-bias score for coping-related words as a function of threat and efficacy.
MNote. Emor bars represent standard errors.,

threat-related vs. coping-related) repeated measures ANOVA with the last vari-
able as a within-subject factor. We found a significant three-way interaction, F(1,

74) = 4.605, p = .035, n ? = .06, revealing a higher score for coping-related words
(M = 1248, 5D = 18.66) than threat-related words (M = -12.59, SD = 33.55) in the
condition of high threat/high efficacy, F(1, 74) = 8.779, p = .004, n,’=.11. Analyses
did not indicate any other significant effects in the three other conditions (all Fs <
2,ps >.17).

DISCUSSION

As hypothesized, these findings indicated that, when the message was highly
threatening, the inclusion of high-effective recommendations triggered attentional
vigilance toward coping information. Surprisingly, while we expected no specific
processing to occur when the recommendation was not helpful at protecting from
the threat, participants reported an attentional avoidance of coping information.
At the opposite, when the threat was low, coping information did not receive peo-
ple’s attention, replicating thus findings of Studies 1 and 2.

GENERAL DISCUSSION

The present research aimed to examine how the exposure to threatening mes-
sages could affect the processing of coping information at early-stage attentional
processes. Findings from the current studies provided consistent support for the
hypothesis that high-threatening messages promoted more attention toward cop-
ing information, relative to low-threatening messages. Whether assessed through
the emotional Stroop task or the dot-probe task, we demonstrated that such in-
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creased attention reflected attentional vigilance, that is, a preferential allocation of
attentional resources toward stimuli likely to offer protection against the threat.
However, Studies 1 and 2 consistently revealed that only messages embedding
arguments that the threat was of high self-relevance (vs. low) ended up arousing
such vigilant processing. Also, Study 3 specified that the capacity of coping infor-
mation to avert dangers can modulate attention. When perceived as high efficacy,
coping information received vigilance, but when perceived as low efficacy, coping
information was subject to avoidance. In addition, replicating Kessels and Ruiter’s
findings, we also found that, when messages depicted self-relevant high-threaten-
ing information, attention was preferentially oriented toward recommendation-
related information rather than threat-related information, provided recommen-
dation-related information pertains to action recommendations of high efficacy.

Taken as a whole, these findings illustrated the crucial notion that including
threatening material in persuasive messages contributes to forming positive reac-
tions by making people with high vulnerability direct their gaze on information
that provides high protection. Following the exposure to self-relevant threatening
messages, people are indeed in need of finding efficient means of protection so
that attention is thoroughly focused on information likely to fulfill such need for
protection. As a result, coping information draws and holds attention of people the
most concerned, leading, in turn, to more elaboration and acceptance of message
recommendations (DeHoog et al., 2005, 2008). That being said, of great interest
to note that when coping information is of poor quality to avert dangers, people
tended to process messages by allocating their attentional resources away from
recommendation-related information. If coping information proves to be useless
to achieve their ongoing protection goals, then people divert their attention from
threatening information, as well as from coping information, probably to other
stimuli likely to offer more protection in reducing the threat.

It is worthwhile to mention that, contrary to a myriad of prior studies (e.g., Brown
& Richardson, 2012; Kessels et al., 2014), our data showed no avoidant processing
of threat-related information in response to high-threatening messages. However,
our research is not an exception. For instance, the study of Kessels, Ruiter, and
Jansma (2010), although demonstrating avoidance through the use of neurosci-
ence methods, has indicated no effects of threatening anti-smoking messages on
threat-related RTs while participants were being asked to complete a Posner cue-
ing task. Similarly, Kessels, Harris, Ruiter, and Klein (2016) also failed to provide
evidence of attentional avoidance of threatening information. Even further, people
sometimes have been found to show greater attentional preferences for threaten-
ing information than for neutral information (Bradley, Field, Healy, & Mogg, 2008;
Siissenbach, Niemeier, & Glock, 2013). Thus, although demonstrated many times,
the case of avoidant processing of threatening information remains unclear. One
interpretation of that null finding might be that threatening information was, in
fact, the target of an objective processing. When warned of serious threats, perhaps
that defensive response might not always occur. People might accept being at risk
without avoiding the threatening content of conveyed information. However, care
should be taken in interpreting findings as such because it is also possible that
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defensiveness toward threatening information actually occurred, but in a different
form than attentional avoidance, which the dot-probe paradigm was unable to
capture. Defensive strategies to deal with threatening messages are indeed mani-
fold (for reviews, see Good & Abraham, 2007; McQueen, Vernon, & Swank, 2013),
including threat denial, unrealistic optimism, or reactance. Thus, even though our
findings did not give evidence of defensive avoidance of threatening information,
the conclusion should not be drawn that such defensive processes are unlikely, as
it might have arisen from the exposure to our messages, but manifested in a dif-
ferent manner.

THEORETICAL IMPLICATIONS

The present research has important theoretical implications. First, it offers a
meaningful framework for understanding the widely documented effectiveness
of threatening communications. By specifically examining the attentional mecha-
nism behind the processing of information pertaining to the action recommenda-
tion, which has been noticed as one key component of threatening messages in
past models although left unexplored, we propose a new perspective accounting
for positive reactions to messages occurring at the level of explicit responses (i.e.,
self-reported attitude, intention, and behavior): threat-based messages prompt
vulnerable people to accept and adopt advocated behaviors because they stimu-
late their attention to focus on corresponding protective information.

Second, since research has exclusively examined the attentional processing of
threatening information and found that people are likely to engage in defensive
avoidance of it, some scholars have come to the conclusion that threatening mes-
sages are counterproductive persuasion techniques, which would undermine the
chances that people actually set in motion protective actions (e.g., Kessels et al.,
2010; Kok, Peters, Kessels, ten” Hoor, & Ruiter, 2017; Peters, Ruiter, & Kok, 2014;
Ruiter, Kessels, Peters, & Kok, 2014; ten’ Hoor et al., 2012). After all, it could be
argued that, if threatening information is dismissed, there seems to be no reason to
believe that messages would exert any influence on people’s intentions to change.
The less threatening information receives attention and the less people would be
motivated to attend in ways to cope with them afterwards. Not surprisingly, these
scholars have urged health practitioners and message designers to abandon the
use of threatening messages as intervention methods for changing health behav-
iors (e.g., see Bartholomew, Parcel, Kok, Gottlieb, & Ferndndez, 2011; Kok, Bar-
tholomew, Parcel, Gottlieb, & Fernandez, 2014). However, we suggest that it could
be misleading to draw such a conclusion based on the sole evidence of avoidant
processing toward threat-related information. Even though our findings did not
give support for such processing, we can, nonetheless, contend that diverting at-
tention away from threat-related information might not preclude people from ex-
hibiting positive and vigilant reactions toward coping information, which, in fine,
would result in more acceptance of action recommendations. Along with some re-
cently developed perspectives (e.g., Blondé & Girandola, 2017; Van't Riet & Ruiter,
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2013), one can then suggest that defensive reactions and increased acceptance can
co-occur in response to a threatening message. Despite the fact that the exposure
to threatening communications might engage in defensively disregarding threat-
ening parts of the message, this would not prevent people from reporting greater
acceptance of recommendation, as they are also likely to express heightened sen-
sitivity toward recommendation-related information. Hence, we believe that our
findings have the potential to bring insights into reconciling and clarifying the
conflicting views about the persuasiveness of threatening messages by integrating
them into a single and coherent theoretical whole.

In parallel, such a theorization could also lead us to reconsider the deeply root-
ed assumption whereby the success of threatening messages would result from
a decline of defenses and, conversely, that the failure would be caused by their
emergence (see, for example, the Extended Parallel Process Model; Witte, 1992, 1998).
Building on our findings and the notion that defensive reactions and acceptance
could co-occur, we propose that the persuasiveness of threatening messages is the
result of positive vigilant processing of coping information, whereas their rejec-
tion stems from either reduced vigilance or increased avoidance toward coping
information, as suggested in Study 3. As such, the most determining and relevant
clue to decide the true effects of threatening messages should be placed on how
positive reactions are toward the action recommendations rather than on how de-
fensive they are toward the threat.

Third, the current studies offer interesting pieces of evidence with respect to
controversies over how efficacy could moderate the effect of the threat. Indeed,
even though the role of recommendation efficacy is now largely acknowledged,
research on threatening messages is debating as to whether efficacy and threat
produce interactive or additive effects. The interactive perspective considers that
high threats cannot produce positive effects without the combining help of high
efficacy (e.g., Goodall & Reed, 2013; Peters et al., 2013; Witte, 1998; Witte & Allen,
2000), whereas the additive perspective argues that low efficacy just lowers benefi-
cial effects of high threats (e.g., Goei et al., 2010; Popova, 2014). At the attentional
level, our findings clearly corroborate and give support to the interactive perspec-
tive, as we have shown that combining high threat with low efficacy is associated
with negative reactions, such that people reported ep coping information out
of their attention. Thus, we contend that hi ive/recommendations are not

":fextra but essential parts for the persuasiveness of threatening messages.

PRACTICAL IMPLICATIONS

In view of the extensive use of threatening messages as interventions in educating
health-related behaviors, the present research has also a number of practical impli-
cations. Overall, our findings suggest that threatening messages are effective strat-
egies and can be of interest for all those who seek to motivate people to engage in
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performing more adaptive behaviors, since we demonstrated that these are likely
to enhance positive processing of coping information. However, the benefits of
threatening messages are not unrestricted and require message makers to adhere
to certain conditions. First, high perception of personal vulnerability is necessary,
whether induced by targeting specific populations or by including persuasive in-
formation likely to elevate the feeling of being personally at risk (as we did in the
present studies).

Second, findings of Study 3 have also underscored the importance of providing
effective solutions when designing messages, as a means to focus people’s atten-
tion on them. If not, the recommendations are avoided and are not likely to yield
desired changes. However, such practices are not usually undertaken by message
developers, who are often predisposed to believe that portraying high-threatening
information is sufficient to motivate changes without combining it with clear and
effective instructions (Ruiter et al., 2014). For example, when looking at current
PWLs displayed on cigarette packs sold in the E.U., no recommendations were
indicated other than a short statement inviting smokers to call quitting services,
which can hardly help to encourage cessation (see Hoek, Gendall, Eckert, Rolls, &
Louviere, 2016; Thrasher et al., 2014). From our perspective, we urge designers to
reinforce the visibility of existing solutions and ensure that these can be perceived
as having high efficacy to protect. As an illustration, Canada has recently imple-
mented, as a complement to threatening PWLs on cigarettes packages, messages
promoting recommendation efficacy (i.e., benefits of quitting) and confidence in
the ability of smokers to quit. Thrasher et al. (2016) were interested in the effects
of such additional messages on smokers’ reactions. They observed that increased
reading of these gain-framed messages predicted more quitting intentions and ac-
tual smoking cessations. Accordingly, accompanying high-threats with effective
coping information can be an effective lever for health actions. Nevertheless, such
a perspective is still in its early stages and needs to be more implemented by mes-
sage developers. However, we hope that our research, which gives evidence of the
need to include effective coping information, will encourage designers and public
health policy makers to keep going in this direction.

LIMITATIONS AND FUTURE PERSPECTIVES

The present studies had some limitations that need to be considered but that could,
however, pave the way for useful future research. One pertains the way we mea-
sured attention. Although both the emotional Stroop task and the dot-probe task
have been shown to be valuable paradigms, one problem is that they give an in-
direct assessment of information processing and do not identify the location of at-
tention during the exposure to the message. As such, the lack of results regarding
the processing of threat-related information could derive from that issue. When
attentional processes were evaluated, participants had already read recommenda-
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tions. Perhaps the perceptions of these would have attenuated the expression of
defenses toward the threat and would have pushed people to concentrate on the
recommendations more than the aversive stimuli. Also, the time delay between
the exposure of the message and the completion of the task might have had an ef-
fect on participants’ reactions. High elaboration (i.e., people might have generated
many thoughts toward the message) occurring during that time could have allevi-
ated defensive responses, as evidence has already shown (e.g., Block & Williams,
2002; Keller & Block, 1996). Futures studies might consider using a technique like
eye-tracking for example, which encompasses real-time recordings of attention al-
location.

Another limitation is that the study did not account for the role of emotion.
However, negative emotions (e.g., fear, arousal, anxiety) have been found to act
on the relationship between the perception of threat and subsequent apprais-
als (e.g., Dillard, Li, Meczkowski, Yang, & Shen, 2017; So, Kuang, & Cho, 2016;
Witte, 1992) and perhaps that such emotions could have constituted antecedents
of why people focused their attention on protective information. Future experi-
ments should thus include measures of negative emotions and test their potential
power to explain underlying attentional processes. Also, our studies were only
focused on outcomes related to attention allocation, but did not include self-report
measures of acceptance (i.e., measures of explicit attitude, behavioral intention, or
behavior). Although we assumed that heightened vigilance to suggested solutions
would encourage their adoption, especially when these are of high efficacy, there
is indeed nothing to prove it. Accordingly, new studies are needed to warrant such
a prediction.

CONCLUDING REMARKS

To conclude, the converging evidence presented in the present research illumi-
nated that threatening messages can promote positive attentional processing of
coping information. That way, we have offered crucial contributions to research
on threatening messages. On a broader level, the most important of them is to
give support to the idea that the processing of threatening messages encompasses
the processing of threatening information and that of coping information, and
that both imply different motivations and are likely to affect attention in differ-
ent ways. Accordingly, we encourage forthcoming theoretical accounts not to give
such a distinction a miss when attempting to build comprehensive understanding
of the effects of threatening messages and, in parallel, to develop further research
exploring the under-examined processing of coping information.
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