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EMOTIONAL EVALUATION AND ATTENTION 2

Abstract

The broaden-and-build theory relates positive eomgtto resilience and cognitive
broadening. The theory proposes that broadenimgtsfiinderly the relation between positive
emotions and resilience, suggesting that resipenple can benefit more from positive
emotions at the level of cognitive functioning. Baxh has investigated the influence of
positive emotions on attentional broadening, batstimulus in the target of attention may
also influence attentional breadth, depending ¢eca¥e stimulus evaluation. Surprised faces
are particularly interesting as they are valencbigoous, therefore, we investigated the
relation between affective evaluation —using apdive priming task- and attentional breadth
for surprised faces, and how this relation is iefloed by resilience. Results show that more
positive evaluations are related to more attentibr@adening at high levels of resilience,
while this relation is reversed at low levels. Timdicates that resilient individuals can benefit

more from attending to positively evaluated stinatlthe level of attentional broadening.
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The influence of psychological resilience on the relation between automatic stimulus
evaluation and attentional breadth for surprised faces

A central theory on positive emotions, the broaded-build-theory (Fredrickson,
1998), proposes positive emotions to be relateddiience and to broadening of people’s
thought-action repertoires. The idea that posiin®tions are related to resilience has been
supported by research showing that the experiehpesitive emotions, especially among
high-resilient people, facilitates stress recowatgr a negative emotion induction (Tugade &
Fredrickson, 2004) and in response to naturallyioeg stressors (Ong, Bergeman, Bisconti,
& Wallace, 2006). The broadening function of postamotions has also received support
from research associating positive emotions tceaeed creativity, social openness, and
visuospatial attentional breadth (for review, segl&d et al., 2010). The effects on
attentional broadening are not always consistemigh (Bruyneel et al., 2012), and indicate
that more research is necessary into possible tondi factors.

Importantly, the broaden-and-build theory stated the cognitive broadening effects
of positive emotions underlie the relation betwpenitive emotions and resilience
(Fredrickson, 1998). This suggests that espeaiafiijfient people can benefit from positive
emotions at the level of cognitive functioning. Tig if the cognitive broadening effects of
positive emotions underlie (the development ofjliergce, then especially those individuals
who have actually developed more resilience wohtmhsstronger cognitive responses to
positive emotions. Furthermore, research on mosarders has in recent years shifted its
focus to investigating not only negative emotiogulation but also positive emotion
regulation. Even more studies are showing that nttimarders are related to a disrupted
regulation of positive emotions with, for exampdepression being associated with avoidance
and down regulation of positive emotions (for revigee Carl, Soskin, Kerns, & Barlow,

2013). It is possible that this disrupted regulaid positive emotions depending on levels of
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depressive symptoms, reflecting lower levels ofchsjogical resilience, extends to a
dysregulation of effects of positive emotions onrdnrmation-processing level. Previous
studies investigating the broadening effects oftp@semotions have, however, not taken
into account interindividual variability in (traitharacteristics and how this could influence
the relationship between positive emotions and itiogr) specifically attentional breadth. The
broaden-and-build theory (Fredrickson, 1998) waseligped from a resilience perspective
and proposes attentional broadening effects otipesmotions to underlie resilience,
suggesting that especially highly resilient peglew attentional broadening in response to
positive emotions. Therefore we aimed at testimgnioderating influence of psychological
(trait) resilience on the relation between posigweotion and attentional bread#h,it is
possible that the strength of this relationshifedds depending on levels of psychological
resilience. To our knowledge, it has not previolsen investigated whether interindividual
variability in levels of psychological resiliena&luences the relationship between positive
emotions and attentional breadth. That is, whettheeffects of positive emotions on an
attentional processing level are different (orwided) depending on levels of psychological
resilience.

When investigating conditional factors affecting #ittentional broadening effects of
positive emotions, it does not only seem relevanéke into account interindividual
variability of (trait) characteristics like psyclogjical resilience, but also to investigate the
influence of the presented, processed stimulus wiessuring attentional breadth. While in
most studies investigating the attentional broaugeifects of positive emotions, mood was
manipulated and then a non-emotional attentioreddith task was administrated, a previous
study found that positive mood interacted with vaéence of the presented stimulus by
showing that positive mood broadened attention @orlypositive stimuli (Wadlinger &

Isaacowitz, 2006). This suggests that the presestiealus in itself — without additional
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manipulation of mood - may also influence atteraidsreadth depending on its emotional
valence. Following from the effect of positive emas on attentional broadening, it may be
that the processing of positively evaluated stinsutelated to attentional broadening when
those stimuli are the target of attention. Howetlas direct effect of the presented stimuli on
attentional breadth for those stimuli has not srbtested.

The aim of the current study was to investigate boevprocessing of stimuli
influences attentional breadth for these stimdpehding on their affective valence and how
this effect is influenced by resilience. Emotiostinuli that are particularly useful in
investigating this effect are surprised faces,bemiause of the discrete emotion of surprise
itself, but whereas most emotional expressionsalewéormation regarding the valence of
their eliciting context, this remains ambiguousdgarprised expressions. In other words, one
can be either pleasantly or unpleasantly surpriseta surprised expression itself does not
immediately predict the valence of the elicitingeeivor outcome (Kim, Somerville,
Johnstone, Alexander, & Whalen, 2003; Tomkins & Md€r, 1964). This implies that
people can vary in how they perceive surprisedsaae having more negative or more
positive valence. Research from a related domdiectave neuroscience) has shown that the
neural activation pattern in response to viewingssed faces, contrasted to neutral faces,
was dependent on the emotional rating of thesesf@d€en et al., 2003). Kim and colleagues
(2003) found that more negatively rated surprisee$ were related to greater right ventral
amygdala activity, a subcortical region impliedhe processing of negative emotions,
whereas more positively evaluated faces were celatgreater activity in the ventral medial
prefrontal cortex, a region that has a regulatopyt to the amygdala. These results indicate
that variation in the affective evaluation of suspd faces as more positive or negative can
influence the effects elicited by viewing them. Jbharacteristic of surprised facial stimuli,

their valence ambiguity, makes this stimulus catggery useful when investigating whether
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the processing of stimuli can directly influencteational breadth, depending on their
affective evaluation. Using variability in affectivevaluation of one type of stimuli has a
methodological advantage over, for example, compgahe attentional broadening effects of
happy versus sad facial stimuli, because differemtdasic visual characteristics of these two
types of stimuli may also influence attention. Relgag the question of whether stimuli can
directly influence attentional breadth dependinglaair valence, we hypothesized that
evaluating surprise faces as more positive willkemmore attentional broadening when
surprised facial expressions are presented, innitiethe proposed broadening effects of
positive emotions.

We examined the effects of the affective evaluatibsurprised) stimuli on
attentional breadth using an affective priming daya, measuring affective evaluation in a
more implicit manner. Attentional breadth was meagwsing a performance-based measure
which has been used before to measure fluctuaitioasentional breadth related to centrally
presented stimuli (Bosmans, Braet, Koster, & DedR&009). We included a contrast
category of neutral faces for methodological reasasparticipants have to correctly identify
the centrally presented stimulus (surprise vergugral) in this task. Moreover, including
neutral faces as an additional category in botkstalowed us to investigate the specificity of
the effect.

We hypothesized that the processing of surprisetutwhen evaluated as more
positive, indicated by the affective priming pagdi would be related to more attentional
broadening when these faces are presented. Fudherme hypothesized that this
relationship would be influenced by resilience,haigh resilience scores being associated
with a stronger relation between affective evatraof stimuli and attentional
narrowing/broadening when these stimuli are preskent

M ethod
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Participants

Fifty-one undergraduates (45 females) aged betd8emd 34 years = 22.37,SD
= 3.42) participated in this study and were paidieir participation. Participants were
recruited through an experiment website where stisdean voluntarily sign up for
participation in psychology experiments. The sanspte was based on previous experience
with the attentional breadth task and all datawesiohs are reported. All measures used in the
study are described, except for the BIS/BAS so@esver & White, 1994) which were used
for explorative reasons not related to the hypabed this study. This experiment was
approved by the local ethical committee of the Rgiaf Psychology at Ghent University.
Materials

Questionnaire measur es. Both trait and state affect were measured withPthsitive
and Negative Affect Schedule (PANAS; Watson, Cl&HK,ellegen, 1988). Participants were
asked to rate the degree to which they felt thetem® “at this momeritfor the state version
and ‘in general for the trait version on a scale ranging fromvery slightly” to 5 “very
much”.

To assess the presence of depressive symptomseddhe self-report Beck
Depression Inventory (BDI-II; Beck, Steer, & Browi996; Van der Does, 2002).

Trait anxiety was measured with the State and Praxiety Inventory (STAI-trait;
Spielberger, Gorsuch, Lushene, Vagge, & Jacobs3; @& der Ploeg, Defares, &
Spielberger, 2000). Participants are asked tohmatethey feel in general on a 4-point scale
ranging from “almost never” to “almost always”.

Trait resilience was measured using the Dutch Resi Scale (RS-nl; Portzky,
2008). This scale consists of 25 items asking @p#nts to rate to what degree they agree or
disagree with statements on a 4-point scale rarfgomg “totally disagree” to “totally agree”.

Two subscales can be calculated, Personal ComgetenicAcceptance of Self and Life. The
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subscale Personal Competence consists of 17 itedhisepresents self-confidence,
independence, determination, resourcefulness, elfideiance. The subscale Acceptance of
Self and Life consists of 8 items and representsenity, adaptability, acceptance of life as
it comes, and a balanced perspective of life (Rgrt2008). The RS-nl has shown to have
good internal consistency with a Cronbach’s alpha © 0.85, the subscale Personal
Competence also showed good internal consisterney).81, and the subscale Acceptance of
Self and Life revealed acceptable internal consester = 0.68 (Portzky, Wagnild, De
Bacquer, & Audenaert, 2010). Cronbach’s alpha kefreim the current study sample were
comparable. The RS-nl showed good internal congigte = 0.85, as did the subscale
Personal Competence= 0.81. The subscale Acceptance of Self and levealed acceptable
internal consistency; = 0.70.

Attentional breadth task. Attentional breadth for surprised and neutral fagas
measured using a paradigm based on a task devdbyd@asmans et al. (2009). This task
was adjusted to measure attentional narrowing/lemmiad in relation to surprised and neutral
facial stimuli. In each trial, a picture of a fasghout hairline appeared in the center of the
screen, see Figure 1. Sixteen surprised and 18ahéates were selected from the Karolinska
Directed Emotional Faces database (Lundgvist, F9kiman, 1998), based on a valence and
arousal rating obtained from prior validation (Gaaln, De Raedt, Leyman, Verschuere,
2008). An equal number of male and female facessekted within each condition.
Surprised and neutral faces were randomly presemtiedmixed throughout the task.
Simultaneously with presentation of the centratyie, 16 gray dots with a 2 cm diameter
appeared around the picture in two concentricesréeight per circle). The closest circle
appeared at 4.5 cm from the central face at 1@iefisual angle, the furthest circle appeared
at 11.2 cm from the central face at 25° of the aisungle. The gray dots were arranged in

pairs of two, one close and one far, situated anadreight imperceptible axes.
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Simultaneously with presentation of the picture graty dots, a smaller, black circle with a
diameter of 1.3 cm appeared in one of the gray, @dtser close or far. This smaller circle
was the target stimulus participants had to idgn#ifter presentation of the stimuli,
participants were first asked to identify the cahstimulus (i.e. neutral or surprised) and
second to identify the axis on which the targehsatus (i.e. the smaller black circle) had
appeared. Participants used the mouse to click@odrresponding buttons on the screen.
The main dependent variable was the proportiorookctly localized target stimuli,
on trials in which participants also correctly itiéad the central stimulus. This was to make
sure participants maintained attention to the gesftéhe screen during the task. From this we
calculated an index of Attentional Narrowing (ANBscuracy target stimulus close to face -
accuracy target stimulus far from face) for bothpsise trials (ANIsurprise) and neutral trials
(ANIneutral). The more positive this score, the enattentional narrowing for the centrally
presented stimuli. Because of our mere interesarty, automatic attentional processes, all
stimuli were presented simultaneously for 68 msemrder to avoid confounds of saccadic
eye movements in search of the peripheral targat,(Beard, Roenker, Miller, & Griggs,
1988). That is, the central and peripheral stimahgsshown at the same time for a short
presentation time, to avoid individuals to perfar(serial) visual search for the peripheral

target.

Figure 1 about here

Affective priming. An affective priming paradigm was used to infertjggrants’
affective evaluations of surprised and neutral gliwategories, as this paradigm has been
widely studied and used in assessing people’s (@omphttitudes to and evaluations of certain

categories of stimuli (for a review, see De Houwl@ige-Mocigemba, Spruyt, & Moors,



EMOTIONAL EVALUATION AND ATTENTION 10

2009). Affective priming is based on the idea thedple are faster at evaluating a target
stimulus if that target is preceded by a prime shus of similar valence, compared to when a
target is preceded by a prime with a different neée

Each trial in the task consisted of presentatioa fokation cross for 500msec,
followed by a blank screen for 500msec. Subsequehi prime was presented for 200msec,
followed by a blank screen for 50msec before thgetavas presented until a response was
given, or the target disappeared automatically &$ec if no response was given. The time
between trials varied randomly between 500, 1000560msec. All stimuli were presented
in the center of the screen. Primes consistedeol ésurprised and 16 neutral faces which
were shown in the attentional breadth task (3884 dxels), or 8 different filler-images of
geometrical shapes on a light blue background {324 pixels). Targets were five positive
(baby, teddy bear, dolphin, kitten, bride) and finegyative (explosion, skulls, gun, worms,
corpse) colour pictures (512 x 384 pixels) basethogets used by Spruyt, Hermans, De
Houwer, and Eelen (2002, experiment 3). Particpamre instructed that positive or
negative pictures would be presented which aregglext by pictures of either surprised or
neutral faces which they had seen before, or imafjgesometrical shapes. Participants were
told that they should focus their attention ongbeond image as the task consisted of
identifying the second image as positive or negadiy fast as possible. People are expected to
be faster in evaluating the target when it has Ipgeceded by prime of similar valence. We
calculated an affective prime score for the suepfPTsurprise) and neutral (APTneutral)
condition separately, for example: (surprise-negati surprise-positive) - (filler-negative —
filler-positive). This score reflects the differenin reaction time for identifying the target as
negative compared to identifying the target astp@swhen these targets were preceded by a
surprise face (the prime), corrected for the méece of target valence (fillers). A more

positive score indicates that the participant veaser at correctly identifying a target as
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positive than correctly identifying a target as atdge when the targets were preceded by a
surprised face, suggesting that the participanuated the prime stimuli (i.e. the surprise
stimuli) as more positive based on the idea ofcéiffe priming. That is, based on the idea that
people are faster at evaluating a target stimdltinat target is preceded by a prime stimulus
of similar valence.
Procedure

After informed consent, all participants filled dbhe PANAS state questionnaire,
followed by the attentional breadth task. Partinigavere seated at a distance of 27 cm from
a 19" CRT-computer screen, using a chin rest tarensorrect positioning. The task
consisted of eight practice trials with a preseatatime of 250 msec to allow participants to
get acquainted with the task, followed by eightcpce trials with a presentation time of 68
msec. The test phase consisted of 128 trials, faithtypes of trials: surprise-close, surprise-
far, neutral-close and neutral-far which were rantyopresented in two blocks consisting of
64 trials each. Following this, participants penfied the affective priming task. The task
consisted of 10 practice trials in which particifsaonly had to identify the target pictures as
positive or negative. Five positive and five negafpictures were randomly presented with
the restriction that the same picture was nevesgmted consecutively. This was followed by
12 practice trials in which the target was precdalethe prime, similar as in the test phase.
The test phase consisted of 144 trials, with gpesyof trials: surprise-positive, surprise-
negative, neutral-positive, neutral-negative, fij@sitive and filler-negative which were
randomly presented in two blocks of 72 trials eAdfthin each type of trial, the prime was
randomly selected from the list of surprise, ndutrafiller images with the restriction that
each image from the list was presented at least and that the same picture was never
presented consecutively. After the test phaseqgyaatits were also asked to rate three neutral

and three surprised faces randomly drawn fromigiheRatings were made on a 9-point
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Likert scale ranging from 1 “negative” to 5 “nedtrep 9 “positive”. Finally, participants
were asked to fill out the other questionnaires.

Results
Participant Characteristics

Means and standard deviations for all variablegpegsented in table 1.

Table 1 about here

Stimulus Evaluation And Attentional Breadth

Preliminary analyses. To ensure that participants focused on the cerfitiérecscreen
during the attentional breadth task we deletettials in which the central face was
incorrectly identified. This resulted in deleting average of 4.09% of the trials. When
calculating the reaction times in the affectivenpng paradigm, only correct trials were taken
into account, and for each type of trial separatiedy surprise-pos, surprise-neg, neutral-pos,
neutral-neg, filler-pos, filler-neg) reaction timimt fell 2.55D0s below or above a persons’
mean reaction time were discarded. The percentadeleted trials for all different trial types
ranged between 5.72-6.86% and no differences imracg were found between conditions,
nonparametric Wilcoxon Signed Ranks testpsf> .10.

We explored whether state and trait affectivitypr@dssive symptoms, trait anxiety,
and trait resilience had an influence on emoti@valuation and attentional breadth.
Although the literature is mixed, negative affecti@lepressive symptoms have been related
to a more local attentional scope (Basso, Schei#$t, & Dember, 1996). If these variables
would have an influence on attentional breadtls, shiould be taken into account as this could
obscure the relation between attentional breadthlae emotional evaluation of the facial

stimuli. However, a priori exploration of the da&vealed no significant correlations between
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the questionnaire measures and the ANIpsilb .03. For the APT scores, only PANAS
negative trait affectivity and STAI trait anxietyeve negatively related to the affective
priming score for neutral facasz -.28,p = .045 and = -.32,p = .024 respectively. RS-nl
total trait resilience was positively related te #iffective priming score for neutral faces;,
.29,p = .036. This indicates that people who reportenegally experience more negative
affect and anxiety automatically evaluate neutiaes as more negative, while more resilient
people evaluate neutral faces as more positive.

Affective priming scores for surprised and neutaagkes were significantly correlated,
r =.51,p <.001, indicating that people who perceive ssrgatifaces as more positive also
show this for neutral faces. Furthermore, there alss a significant correlation between the
attentional narrowing index for surprised and rauacesy = .70,p < .001, indicating that
relative attentional narrowing/broadening showsalar pattern for surprise and neutral
faces. A paired t-test showed that there is nafsegint difference between affective priming
scores for surprised facdd € -1.07,SD= 31.69) and neutral facedl & 3.05,SD= 27.46),
t(50) = 0.99p = .325. The ANI index of attentional narrowing gurprised facedM = 0.47,
SD=0.14) and neutral facell(= 0.48,SD= 0.15) did not significantly differ eithet(50) =
0.32,p =.753. The APT scores for surprised faces rafiged -75.48msec to 95.83msec, and
for neutral faces from -56.56msec to 63.75msec.aMeeage APT score for surprised faces
did not differ from zerot(50) = 0.24p = .811, nor for neutral face50) = 0.79p = .431.
This indicates that both categories of faces weeeagely evaluated as neutral, but the range
of scores and standard deviations indicate thesewaaance between participants in whether
they rated surprised and neutral faces as mordinega more positive.

Stimulus evaluation and attentional breadth. Relations between automatic stimulus

evaluation and attentional narrowing indices wakestigated for surprised and neutral

! BDI and STAI-trait scores were square root tramsfed. For the RS-nl acceptance subscale, PANASstate
positive and negative, and PANAStrait positive amehative, nonparametric Spearman correlations were
calculated.
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stimuli separately. There was no significant catieh between the affective priming score
and the attentional narrowing index for Surprisgsrr = -.11,p = .440, nor for Neutral
trials,r = .10,p = .490. We also investigated the relation betwlerexplicit ratings and the
attentional narrowing index, but no significantretation was found for Surprise triatss -
.004,p = .977, nor for Neutral trials,= -.01,p = .954.

Moder ation effects of trait resilience. We further investigated moderation effects of
trait resilience on the relation between stimulgl@ation and attentional breadth. A
hierarchical multiple regression analysis was penéd to test moderation effects, following
the approach of Aiken and West (1991). The APTessand RS-nl scores were centered and
the interaction was calculated by multiplying tleatered APT and RS-nl scores. In the
regression analysis on the ANI score, the centeaeidbles were entered as predictors in a
first step and the interaction term in the secdeg sf the analysis. Results from this analysis
revealed that the RS-nl did not significantly maderthe relation between the APT score and
ANI score for neutral faces. The RS-nl total saoear significantly moderated the relation
between the APT score and the ANI score for sugdrfacest = -1.84,p = .071, observed
power .44; however, the specific subscale Perdbaaipetence significantly moderated this
relation,t = -3.22,p = .002, observed power .88, and added an explaiaeance to the
model ofAR2= .18.

To better understand this moderation effect, weneded and plotted different
conditional effects of the focal predictor on theamme variable at low (one SD below the
mean), moderate (sample mean), and high (one Sizedhe mean) values of the moderator,

using Hayes and Matthes’ SPSS macro (2009), seed-#y Results show a positive relation

% Restllts are reported for the moderation analysés akclusion of 2 cases that strongly influeneertiodel as
indicated by scores above 1 on the DfFIT fittinder. As both APT and ANI scores for surprised aadtral
stimuli were correlated, we performed additionallgses to investigate the specificity of the moteraeffect.
However, resilience did not moderate the relatietwieen APTsurprise and ANI for neutral faces, rice v
versa, all interaction ternps > .10.
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between the APT score and ANI score for surprisedd at low levels (below 1 SD) of
personal competencesr 2.26,p = .029,b = .003, while a negative relation was found ahhig
levels (above 1 SD) of personal competehee;2.63,p = .012,b = -.003. Such relation was
nonsignificant at a moderate level (mean) of peakoompetencd,= -0.08,p = .940,b <

.001. This indicates that more positive automatedation of surprised faces was related to
more attentional broadening for surprised facesraninigh levels of personal competence, in
line with the broaden-and-build theory. Howevergagnlow levels of personal competence
this relation was reversed with more positive eafain of surprised faces being related to
more attentional narrowing for surprised faces..

Trait resilience did not moderate the relation leswthe explicit rating of surprised
faces and attentional breadth for surprised fdgesilience moderated the relation between
the explicit rating and attentional breadth for tneifacest = 2.06,p = .045. However,
simple slope analyses revealed no significanticeldietween the explicit ratings and

attentional breadth at any level of the moderator.

Figure 2 about here

Discussion
This study aimed at investigating the effect of ¢éneotional evaluation of surprised
faces on attentional breadth for this categorytiofdi and whether this effect is influenced
by psychological resilience. We hypothesized thaioae positive evaluation of surprised
faces would be related to attentional broadeningmdurprised faces are the target of
attention, but that this relation would be espégi@bparent among highly resilient people.
First, there was no correlation between attentibneddth or affective stimulus

evaluation for surprised faces and resilience ak.9doreover, based on the first analyses in
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this study, no direct relation was found betweenatutomatic affective evaluation and
attentional breadth for surprised faces. Howeves, relation was moderated by resilience,
specifically feelings of personal competence. Asdpted, we found that a more positive
evaluation of surprised faces was related to meational broadening when surprise stimuli
were presented, among high levels of personal ctanpe. However, this relation was absent
with average levels of personal competence and exasrsed among low levels, with a
positive evaluation being related to attentionatomaing. These results show it is not the
processing of surprise stimuli itself that is rethto attentional broadening per se, but the
effect of surprise stimuli on attentional bread#ative narrowing or broadening, was
depending on the interaction between levels ofieesie anchow the valence of surprise
stimuli was perceived. The results among high eweélpersonal competence are in line with
the broaden-and-build theory (Fredrickson, 1998) strow that not only being in a positive
mood can influence attentional breadth, but thattocessing of positively evaluated
emotional stimuli itself is also related to morteational broadening. However, this relation
was reversed among low levels of personal competekithough we did not necessarily
expect a reversed relation, this result could beved in light of recent research proposing a
more complex link between affect and attentionabdth (Huntsinger, 2013). Affect is
proposed to provide information on the attentiarantation that is most dominant at that
moment, suggesting that negative affect acts aso@ ‘Signal” while positive affect acts as a
“go signal” for use of the momentarily dominant reaaf processing (Huntsinger, 2013).
Although there is no immediate evidence suggestiagfor highly resilient people
attentional broadening is the more dominant atbeiadi orientation, this would be in line with
the broaden-and-build theory (Fredrickson, 1998ppsing that attentional broadening by
positive emotions underlies the building of perdaasources and resilience. On the other

hand, vulnerability factors like depressive sympgan trait rumination, which reflect lower
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levels of resilience, have been linked to a mocallor narrow attentional orientation (Basso
et al., 1996; Whitmer & Gotlib, 2013). Thereforegeatative explanation for the reversed
relation at high and low levels of resilience migktthat processing of more positively
evaluated emotional stimuli encouraged the contionaf the more dominant attentional
orientation mode (and more negatively evaluatedidiibeing more related to the lesser
dominant attentional orientation mode given theiredf the linear relation). However, more
research would be necessary to test this.

Although there was a correlation for both attersidsreadth and affective priming
between neutral and surprise faces, we found tleerated relation between stimulus
evaluation and attentional breadth specificallydorprised stimuli but not for neutral stimuli.
This may be due to the specific characteristicuppssed expressions, which is an emotional
expression but as there is uncertainty about thenea of the elicited context or outcome it
can be perceived as having positive or negativeneal. Among high resilience levels, more
attentional broadening in response to surpriseelsfa@as shown when these were evaluated
more positively, in line with the idea of the breadand-build theory that positive emotions
broaden attention. This attentional broadening neflgct some kind of exploratory behavior
in case the stimuli are seen as more positiveade*swhile more negative evaluations were
related to more attentional narrowing. The broaded-build theory (Fredrickson, 1998)
ascribes an important role to the broadening effetpositive emotions in the relation
between positive emotions and resilience. It prepdbat resilient people can use positive
emotions to undo the effects of stress responskewar time build personal resources by
experiencing positive emotions, through the broadgaffects of positive emotions.
Interestingly, this suggests that it is resilieabple that can benefit from the experience of
positive emotions at a cognitive level. Indeed,fawend the relation between evaluation of

surprised faces and attentiobatadth in the presence of surprised faces, spaktyfiamongst
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high levels of personal competence. The subscakoRa Competence represents
characteristics as self-confidence, independeretermination, resourcefulness, and self-
reliance. These are individuals who believe inrtbain strengths and competences to cope
with difficult situations, which may guide futurelbavior in dealing with issues, that seem to
‘cognitively respond’ by attentional narrowing/bd®aing to the emotional information
presented at hand, depending on how this informasi@valuated. The Acceptance of Self
and Life subscale was not related to attentionaddbening, although this may be caused by
the lower reliability of this subscale.

A possible limitation to this study is the facttknee measured psychological resilience
with a self-report questionnaire assessing how lgeggnerally behave or think, instead of
assessing resilience following a stressor. Howesadfsreported resilience, has shown to
account for variation in the emotional responsediby stressors (Ong et al., 2006). For future
studies it may be interesting to measure stressiveag and see how this influences the
relation between positive emotions or evaluatiostohuli and attentional breadth.

Secondly, the effect we found could be explainethieyfact that viewing surprised
faces (even though interleaved with neutral fasgk)ences general mood when evaluated as
more positive or negative, which then would catlnsedffect on attentional breadth. However,
this seems unlikely as we would then expect a rgereral effect on attentional breadth for
both surprised and neutral stimuli, which was het¢ase. We specifically found a moderated
relation between the evaluation of surprised facebattentional breadth when surprised
faces were presented, suggesting that fluctuatroagentional breadth were related to the
value of the target of attention.

In summary, we found that the affective evaluabdstimuli can influence attentional
breadth when presented with those stimuli. Spedifiamong high levels of personal

competence, there is a relation between more pelitevaluating surprised faces and more
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attentional broadening when surprised faces asepted, while this relation was reversed
among low levels of personal competence. This sstgdhat specifically highly resilient
people seem to be able to benefit — in the for@ti@ntional broadening - from attending to

information that they automatically evaluate as enuositive.



EMOTIONAL EVALUATION AND ATTENTION 20

Acknowledgements

This research was supported by Grant BOF10/GOAforld Concerted Research
Action of Ghent University awarded to Rudi De Raedt
We would like to thank dr. Adriaan Spruyt for hislfh on the prime and filler stimuli

for the affective priming paradigm.



EMOTIONAL EVALUATION AND ATTENTION 21

References

Aiken, L.S., & West, S. G. (1991Multiple regression: Testing and interpreting irdetions
Newbury Park: Sage.

Ball, K. K., Beard, B. L., Roenker, D. L., MilleR. L., & Griggs, D. S. (1988). Age and
Visual-Search - Expanding the Useful Field of Viéwurnal of the Optical Society
of America A-Optics Image Science and Visior223,0-2219. doi:
10.1364/JOSAA.5.002210

Basso, M.R., Schefft, B.K., Ris, M.D., & Dember,NV(1996). Mood and global-local
visual processinglournal of the International Neuropsychological og, 2 249-
255. doi:10.1017/S1355617700001193

Beck, A. T., Steer, R. A, & Brown, G. K. (1996)DBII manual. San Antonio, TX: The
Psychological Corporation.

Bosmans, G., Braet, C., Koster, E., De Raedt, B09p Attachment security and attentional
breadth toward the attachment figure in middledttolod.Journal of Clinical Child
and Adolescent Psychology,, 372-882. doi: 10.1080/15374410903258926

Bruyneel, L., Van Steenbergen, H., Hommel, B., B&dP.H., De Raedt, R., & Koster,
E.H.W. (2012). Happy but still focused: failuresfited evidence for a mood-induced
widening of visual attentiorRsychological Research, 7320-332. doi:
10.1007/s00426-012-0432-1

Carl, J.R., Soskin, D.P., Kerns, C., & Barlow, D(B013). Positive emotion regulation in
emotional disorders: A theoretical revie@linical Psychology Review, 3343-360.
doi: 10.1016/j.cpr.2013.01.003

Carver, C.S., & White, T.L. (1994). Behavioral ibtion, behavioral activation, and affective
responses to impending reward and punishment: TIs¢BBS scales.Journal of

Personality and Social Psychology,, 819-333. Doi: 10.1037/0022-3514.67.2.319



EMOTIONAL EVALUATION AND ATTENTION 22

De Houwer, J., Teige-Mocigemba, S., Spruyt, A., &dvs A. (2009). Implicit measures: A
normative analysis and revieRsychological Bulletin, 13547-368. doi:
10.1037/a0014211

Fredrickson, B. L. (1998). What good are positimegons?Review of General Psychology,
2, 300-319. doi: 10.1037/1089-2680.2.3.300

Garland, E. L., Fredrickson, B., Kring, A. M., Jaom, D. P., Meyer, P. S., Penn, D. L.
(2010). Upward spirals of positive emotions coumi@vnward spirals of negativity:
Insights from the broaden-and-build theory andai¥e neuroscience on the
treatment of emotion dysfunctions and deficits sgghopathologyClinical
Psychology Review, 3849-864. doi: 10.1016/j.cpr.2010.03.002

Goeleven, E., De Raedt, R., Leyman, L., & VerscauBr (2008). The Karolinska Directed
Emotional Faces: A validation studyognition & Emotion, 221094-1118. doi:
10.1080/02699930701626582

Hayes, A.F., & Matthes, J. (2009). Computationalcedures for probing interactions in OLS
and logistic regression: SPSS and SAS implemenwiiehavior Research Methods,
41, 924-936. doi: 10.3758/BRM.41.3.924

Huntsinger, J.R. (2013). Does emotion directly ttheescope of attentiorurrent
Directions in Psychological Science,,265-270. doi: 10.1177/0963721413480364

Kim, H., Somerville, L.H., Johnstone, T., AlexandarL., & Whalen, P.J. (2003). Inverse
amygdala and medial prefrontal cortex responsestarised facedrain Imaging,

14, 2317-2322. doi: 10.1097/01.wnr.0000101520.443B5.2

Lundqvist, D., Flykt, A., & Ohman, A. KDEF. Stockine: Karolinska Hospital. 1998.

Ong, A.D., Bergeman, C.S., Bisconti, T.L., & WakadC.A. (2006). Psychological resilience,
positive emotions, and successful adaptation &sstin later lifeJournal of

Personality and Social Psychology,, 9B0-749. doi: 10.1037/0022-3514.91.4.730



EMOTIONAL EVALUATION AND ATTENTION 23

Portzky, M. (2008)RS-nl Resilience Scale-Nederlandse vgRi-nl Resilience Scale-Dutch
version] Amsterdam: Harcourt Publishers, 25-50.

Portzky, M., Wagnild, G., De Bacquer, D., & Auderia&. (2010). Psychometric evaluation
of the Dutch Resilience Scale RS-nl on 3265 hegitiyicipants: a confirmation of
the association between age and resilience foutidtine Swedish version.
Scandinavian Journal of Caring Sciences, 28-92. doi: 10.1111/j.1471-
6712.2010.00841.x

Spielberger, C. D., Gorsuch, R. L., Lushene, Rgy/#®. R., & Jacobs, G. A. (1983). Manual
for the state-trait anxiety inventory. Palo AltoAYC Consulting Psychologists Press.

Spruyt, A., Hermans, D., De Houwer, J., & Eelen(Z®02). On the nature of the affective
priming effect: Affective priming of naming resp@ssSocial Cognition, 20227-256.
doi: 10.1521/s0c0.20.3.227.21106

Tomkins, S.S., & McCarter, R. (1964). What and wehare the primary affects? Some
evidence for a theoryerceptual and Motor Skills, 1819-158. doi:
10.2466/pms.1964.18.1.119

Tugade, M. M., Fredrickson, B.L. (2004). Resilientividuals use positive emotions to
bounce back from negative emotional experiendesrnal of Personality and Social
Psychology, 86320-333. doi: 10.1037/0022-3514.86.2.320

Van der Does, A. J.W. (2002). De Nederlandse veramrede Beck Depression Inventory.
Tweede Editie (2nd ed.). In: The Dutch versionh&f Beck Depression Inventory
Lisse: Swets & Zeitlinger b.v.

Van der Ploeg, H. M., Defares, P. B., & SpielbergerD. (2000). Handleiding bij de Zelf-
Beoordelings Vragenlijst. Een Nederlandstalige brkimg van de Spielberger State-
Trait Anxiety Inventory. [Manual for the State-Tr&inxiety Inventory]. Swets and

Zeitlinger b.v., Lisse.



EMOTIONAL EVALUATION AND ATTENTION 24

Wadlinger, H.A., Isaacowitz, D.M. (2006). Positiv®od broadens visual attention to
positive stimuli.Motivation and Emotion, 3@9-101. doi: 10.1007/s11031-006-9021-
1

Watson, D., Clark, L. A., & Tellegen, A. (1988). Bdopment and Validation of Brief
Measures of Positive and Negative Affect - the BéealesJournal of Personality
and Social Psychology, 54063-1070. doi: 10.1037//0022-3514.54.6.1063

Whitmer, A.J., & Gotlib, I.H. (2013). An attentiolnscope model of rumination.

Psychological Bulletin, 1391036-1061. doi10.1037/a0030923



EMOTIONAL EVALUATION AND ATTENTION

Table 1

Participant characteristics

M (SD)
Age 22.37 (3.42)
PANAS state Positive 32.18 (5)
PANAS state Negative 12.76 (3.94)
PANAS trait Positive 35.25 (4.88)
PANAS trait Negative 16.76 (4.98)
BDI-II 6.55 (6.35)
RS total 78.88 (8.23)
RS personal competence 54.96 (5.78)
RS acceptance 23.92 (3.43)

STAI-trait

37.75 (9.30)
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Figure Captions
Figure 1.Stimulus presentation of the Attentional Bread#isk. The gray dots are presented
in pairs of two, simultaneously with the centraldaand the peripheral target stimulus. The
first response screen asks participants whichtfa®ghave seen. The second response screen
asks participants on which of eight axes the tasgetulus was presented.
Figure 2.The regression lines derived from estimating tiffer@nt conditional effects of the
APT score (i.e. stimulus evaluation) for surpriéaecks on the ANI index (i.e. attentional
narrowing index) for surprised faces at low, averamnd high values of Personal

Competence. This plot was derived using Hayes aatihds’ SPSS macro (2009).
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Figure 1.

Which face did you see inthe center of the screen?
Select ™" or "2"

1

On which axis did the circle appear ? Select the corresponding number.
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Figure 2.

Attentional Narrowing Index - smprised faces
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