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Abstract

This study examines the impact of partial distragedence and schematicity (i.e.,
their relation to fear representation) on expogtffieacy. One hundred forty-one spider
phobics were exposed to spider pictures and agskedhetween-subjects experimental
design, to form mental images of words that weae felated (to spiders) and negative
(schematic negative), fear unrelated and negative-6chematic negative) or fear unrelated
and positive (non-schematic positive). Multilevetasures of anxiety were performed at pre-
exposure, post-exposure and 6 days’ follow-up. Restow that both of the negative
condition groups displayed similar results on allcome variables and systematically
differed from the positive condition group. Whileetlatter group displayed a stronger decline
in distress during exposure itself, the other geosipowed greater exposure benefits: a
stronger decline in emotional and avoidance regmand skin conductance responses from
pre- to post-exposure and more approach behawdwea confronted with a real spider. The
critical feature of distraction thus seems notedhe fact of being distracted from the phobic
stimulus, but rather the fact of performing emotibavoidance by distracting oneself from
negative affect. The results highlight that theegatance of aversive emotional states is a

critical active process in successful exposure.

Keywords: Distraction; Attentional Focus; Exposititeerapy; Spider Phobia;

Schematicity; Valence
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I ntroduction

Exposure therapy consists of repeated confrontatiina feared stimulus. Despite
the well-recognized and demonstrated efficacy isftiierapy in the treatment of anxiety
disorders (Barlow, 2002; Wolitzky-Taylor, Horowit2pwers, & Telch, 2008), uncertainty
still abounds regarding the optimization of itsx@al implementation. More particularly, the
role of attentional focus during exposure remaimsettled, the beneficial effect of partial
distraction being under debate (Padikoster, Philippot, Dethier, & David, 2013). Indge
previous studies investigating this question hae&dgd contradictory results: Some favour
partial distraction (Johnstone & Page, 2004; Ol&d?age, 2003, 2008; Penfold & Page,
1999), some are against distraction (Grayson, &&teketee, 1982; Haw & Dickerson,
1998; Kamphuis & Telch, 2000; Mohiman & Zinbarg0BPQ Raes, De Raedt, Verschuere, &
De Houwer, 2009) and others show no evidence oamyficant impact of distraction
(Antony, McCabe, Leeuw, Sano, & Swinson, 2001; Ro$audley McGlynn, 1997; Telch et
al., 2004). These inconsistent results might betedlto the current lack of precise
conceptualization of distraction during exposurd ahits underlying processes. It is thus
crucial to examine which dimensions of distraciiwe posed as determinant by theoretical

models and what their predictions are regardingsupe efficacy.

According to the emotional processing theory (Fod&ak, 1986), emotional
processing, considered as a central mechanisnxpmseare efficacy, requires attention to be
focused on threat elements during exposure. Mat&pharly, it requires the activation of the
fear schema, i.e., a memory network that includ&smation about (a) stimuli defining a
feared situation, (b) responses in that situatrh (&) the meaning of these stimuli. The fear
schema is aroused by the activation of some @i@sents, this activation then spreading
towards other elements of the schema. In regadistoaction, emotional processing theory

states that paying attention to elements that ar@art of the fear schema regardless of their



ATTENTIONAL FOCUS DURING EXPOSURE 4

valence impedes emotional processing and, constyguetuces exposure efficacy.
Attention should be focused only on informatioratetl to the fear schema. The emotional
processing theory is thus clearly against distoactiuring exposure. In the same vein, the
inhibitory learning approach (Craske et al., 20083ske, Treanor, Conway, Zbozinek, &
Vervliet, 2014) considers distraction to be detrtaéto exposure. This approach states that
successful exposure is not the result of the relmafihie original association between the
conditioned stimulus (CS) and the unconditioneahslis (US). Rather, it is best explained
by inhibitory learning (Bouton, 1993), that is, ttreation of a secondary association that
competes with the original association (the CSomgér predicts the US). By reducing the
awareness of the relationship between the CS andldbence of US, distraction may hinder

expectancy violation and therefore inhibitory leam

An alternative account of exposure is based ordineept of self-efficacy (Bandura,
1988) or perceived control (Mineka & Thomas, 199%)e aim of exposure is to enhance the
belief of phobics in their ability to overcome asi@e situations. Learning an effective coping
response would thus enhance exposure efficacy. Erisnperspective, distress during
exposure should be maintained at a sustainablé-areaim that partial distraction helps to
reach. Distraction during exposure, with neutrgbasitive material, would reduce distress,
allowing participants to sustain the phobogenigagibn and consequently to restore their
sense of self-efficacy (Johnstone & Page, 2004608 Page, 2003, 2008; Penfold & Page,
1999). McNally (2007) suggested that the effealiefraction may vary as a function of the
current level of fear. Distraction would be moreékcial if fear is above an optimal level,
that is, by reducing fear to an intensity thatitidtvidual can tolerate and/or regulate. Those
views are congruent with another claim that prasgrihe feared object simultaneously with
positive stimuli may yield an affective valence e for the feared object (De Jong, Vorage,

& Van Den Hout, 2000).
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At least two important dimensions of potential distors emerge from these models:
schematicity and valence. Schematicity refers éoetktent to which a stimulus is related to
the fear schema. For example, for a spider phdécword “bite” is strongly related to the
fear schema (“schematic element”), whereas the Wmliti is relatively unrelated to the fear
schema (“non-schematic element”). Regarding valendde emotion appraisal theory
(Scherer (2001), valence appraisal refers to thduation of whether a stimulus is likely to
result in pleasure or pain. This evaluation leaddistinct emotions and action tendencies:
approach when the stimuli is judged as positivearaldance when the stimulus is judged as

repulsive.

The importance of schematicity is supported byiprelary evidence. Dethier,
Bruneau, and Philippot (2015) directly manipulatteel schematicity of the concepts activated
during exposure. Spider phobics were exposed targ of spiders and concurrently asked
to form mental images of concepts associated owitbtthe fear schema (schematic and non-
schematic elements, respectively). The results dstreted that the activation of non-
schematic concepts during exposure leads to arefutistress at follow-up, whereas the
activation of schematic concepts during exposuadddo a decrease of emotional and

avoidance responses at follow-up.

One limit of this study and of the other studiesdistraction, however, is that valence
was not controlled for. In Dethier et al.’s (20B8)dy, the words used in both sets (schematic
vS. non-schematic) might have differed in termplefisantness. Schematic words such as
“bite”, “fear” or “spider” lead to a more negatiygdgment than do non-schematic words such
as “candle”, “pen” or “interest” and therefore irdudifferent emotions and subsequent action
tendencies (approach vs. avoidance) during expokupgevious studies, distraction has been

operationalized with considerable variations inarelgto valence. In some studies, distraction

was positive, i.e., playing games with the therafiisayson et al., 1982; Schmid-Leuz,
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Elsesser, Lohrmann, Johren, & Sartory, 2007) terisg to audio excerpts chosen for their
intrinsic interest value (Craske, Street, Jayarar@aBarlow, 1991). In a study by Rodriguez
and Craske (1995), distraction involved both pesiand negative slides projected on the
wall in the high distraction condition and neushdles in the low distraction condition. Telch
et al. (2004) used neutral words and images. larattudies, the valence was not determined:
the presentation of a printed word next to theypee{Haw & Dickerson, 1998) and listening
to an audiotape about leadership and goal sefdlngd & Dudley McGlynn, 1997). Finally,

in some studies, distraction was considered nebirtatould potentially be positive:
conversations about future plans, studies andriesctivities (Johnstone & Page, 2004,
Oliver & Page, 2003, 2008; Penfold & Page, 199%gr€fore, we cannot exclude the
possibility that mood induction was part of theeets attributed to distraction. To our
knowledge, no study has directly manipulated tHenae of the distractor by comparing

negative and positive distraction during exposure.

Beyond the schematicity and valence of the distracan important caveat is the
control of participants’ attentional focus duringoesure. Indeed, most studies used partial
distraction (i.e., divided attention between thelgh object and the distractor), but none
controlled attention allocation towards the phafiiect, assuming that it would
automatically capture attention. This consideraisoparticularly important because the
affective priming effect depends upon the expksidluation required by a task (Spruyt, De
Houwer, & Hermans, 2009). In conclusion, studia®stigating partial distraction during

exposure should check whether explicitly identifythe phobic stimulus matters or not.

In view of these unexplored issues, in the prestrtty, we examined the respective
impact of partial distractor valence and schematimn exposure efficacy while controlling
for explicit processing of the phobic stimuli. Twessions of exposure were given to spider

phobics 6 days apart. During exposure, the natiutteegpartial distractor was manipulated in
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terms of schematicity and valence. There were tboaditions: schematic negative (Sgh
non-schematic negative (nSghand non-schematic positive (nS¢hin order to check
whether it matters that phobic stimuli are procdsselicitly, we also manipulated the
explicit versus implicit nature of the processiBgme participants performed the task while
explicitly identifying the phobic stimuli (i.e., pssing a key only when a spider picture is
presented) and others without explicitly identifyithe phobic stimuli (i.e., pressing a key at
each stimulus presentation). No differences betweese types of processing in their effect
on exposure were expected if phobic stimuli arematically processed. Multimodal
measures of exposure were recorded at pre- aneeppssure. We hypothesized that, if
schematicity is the determining factor, the Sgnoup would differ from both the nSefand
the nSch group in terms of efficacy. Conversely, if valene¢he most relevant factor, both

the Sch and the nSchgroup would differ from the nSehgroup in terms of efficacy.

Method

Participants

Participants were recruited through announcemenisosters, in electronic mail, in a
popular magazine and on social networks. The vekmtwho scored over 4 (out of 7) on the
Fear of Spiders Questionnaire (FSQ; Szymanski &o@thue, 1995) were invited to
participate in the study. Three participants whpregsed subjective distress (see the
Measures section) lower than 20 (out of 100) wioekihg at pictures of spiders were
excluded from the study. All participants£ 141) complied with the A, B, C, D, Fand G
specific phobia criteria of thRiagnostic and Statistical Manual of Mental Disorgé4th ed.,
text rev.;DSM-IV-TR American Psychiatric Association, 2000), as aaoeed by the
Structured Clinical Interview for DSM-IV-TR AxisDisorders (First, Spitzer, Gibbon, &

Williams, 2002). The diagnosis was performed bintd master students in clinical
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psychology who were supervised by a licensed pdiehapist. The sample consisted of 129
women and 12 men, their age ranging between 1&2rygars 1 = 25.28,SD = 9.34). None
of the participants were medicated with psychotapugs. All participants gave their
informed written consent before starting the survejransportation cost compensation of 20
euros was offered to participants who had to travéhe laboratory. The study protocol was
approved by the ethical committee of the Psycholdggartment of the Université catholique

de Louvain.

M easures

Control measures

The trait version of the State-Trait Anxiety Invent (STAI-T; Spielberger, Gorsuch,
Lushene, Vagg, & Jacobs, 1983; French adaptatiorch®n-Schweitzer & Paulhan, 1993) is
a 20-item self-reported measure of anxiety proren@ésonbach’s alphaxj in the current

sample was .90.

The Vividness of Visual Imagery Questionnaire (VVIQarks, 1973; French
validation: D’Argembeau & Van der Linden, 2006)gi4.6-item scale that comprises
situations (e.g., a relative’s face, a common plétat the participant is asked to visualize and

to rate for vividnesso( = .82).

Outcome measur es

Subjective units of distress (SUD)

The Subjective Units of Distress Scale (Wolpe, )968asures the peak level of
distress. This measure was taken both during exp@suw when participants viewed spider
pictures from the assessment set and neutral pg{gee the Materials section) on a scale

from O (no distress) to 100 (extreme distress).
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Physiological measures

Physiological measures were recorded in responthetassessment set of spider
pictures and neutral pictures (see Materials sectiekin conductance (SC) and heart rate
(HR) were measured via the Active Two System (Binsémsterdam, Netherlands) and
digitized by the software ActiView at a rate of #0dz. For SC, two passive 8-mm Ag/AgCl
electrodes were attached to the forefinger and Imifilclger of the non-dominant hand with
double-sided adhesive disks (#3mm) and an electrolyte paste specifically forrredavith
0.5% saline in a neutral base (TD-246, MedCat seppNetherlands). HR was measured by
a digital photoplethysmograph sensor (MLT1020, Aidtruments) placed on the thumb of
the non-dominant hand. In order to reduce noisegxpéicitly asked participants not to move

during measurement.

Self-reported measures

The FSQ (French validation: Delroisse & Philipg@@207) comprises 18 items (7-point
Likert-type scale) and measures the severity afesgphobia symptoms on two factors:
emotional and avoidance responses:(.86, e.g., “If | saw a spider right now, | wouéel
very panicky”), and anxious anticipation of spidéxs= .72, e.g., “Currently, | am sometimes
on the lookout for spiders). The “emotional andidance responses” factor has been shown
to be sensitive to change within a single exposassion, in contrast with the “anxious

anticipation of spiders” factor (Dethier et al. 120.

A Self-Efficacy Scale (SES) was created followihg tecommendations of Bandura
(2006). It consists of items depicting steps ofBledavioural Avoidance Task (BAT), for
which participants report their confidence in theapacity to perform it on a scale from 0

(cannot do at all) to 100 (highly certain can dn)=.95).
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Behavioural measure

The BAT measured the number of steps that partitspeould achieve when
confronted with a live spider. It consisted of as2@p hierarchic exposure adapted from
Merluzzi, Taylor, Boltwood, and Gotestam (1991pnfrlooking and touching a picture of a
spider to standing 3 m from a spider encloseddardainer to letting the spider walk on one’s
forearm. The participants were asked to perfornh @it¢he steps and could stop whenever
they decided. No verbal encouragement was giveingltine BAT in order to avoid any

interaction effect with the experimenter.

Materials

Pictures were selected from the Geneva AffectivtuRe Database (Dan-Glauser &
Scherer, 2011). Sixty pictures inducing high arbusae used for exposure (exposure set).
Twelve neutral pictures of common objects (e.dkepbcomputer, chair, lamp, pen) were also
included in the exposure set. Six neutral pictwere used to assess the SUD and
physiological variables in a resting state. Fous € six spider pictures with similar mean
arousal scores;(3,20) = .034p = .991, were used to assess the SUD and the pbgiial
variables (assessment sets). A live spider was fasede BAT. This spider was 4 cm long

(Agelenidae).

Three sets of 24 words were used during exposanensatic negative words (e.g.,
spider, cobweb, fear), non-schematic negative wadas, error, bill, pollution) and non-
schematic positive words (e.g., interest, sympathetite). Schematic words were taken from
words associated with fear of spiders generatgoslgghotherapists experienced in
arachnophobia (Dethier et al., 2015). The threg sletvords were evaluated in pre-tests, with
spider phobic participants scoring higher than 4h@nFSQ. Schematicity was operationalized

as the degree to which a word evokes thoughts ages about spiders or the fear of spiders
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and was evaluated on a 7-point scale by a samf@8 spider phobic participants not
included in the main sample. Schematic negativaels/arere significantly more schematic
than both non-schematic negative wot@6) = 27.191p < .001, and non-schematic positive
words,t(46) = 25.857p < .001. No difference was shown between non-sctiemegative

and non-schematic positive word@l6) = .943p = .351. Imageability was measured with the
same procedure as used by Desrochers and Thon3@®) (n the same sample. The three
sets of words were similar in terms of imageahilty2,69) = .131p = .878. Valence was
evaluated on a scale from -4 to +4 by another saumipB5 spider phobic participants who
scored higher than 4 on the FSQ. Non-schematid¢iyp®svords were significantly more
positive than both schematic negative wot{6) = 9.934p < .001, and non-schematic
negative words((46) = 10.031p < .001. No difference in terms of valence was sow
between schematic negative words and non-schenegetive words((46) = 1.367p =

.178. The three sets of words were similar in fesgpy on the basis of the lexical database of

New, Pallier, Brysbaert, and Ferrand (2004{2,69) = 1.271p = .320.

General Procedure

The study included two sessions. In the first sesarticipants performed measures
during, before and after five trials of exposuréwgpider pictures from the exposure set. The
second session tested a potential distress resunelhas the efficacy of the treatment at post-
reexposure. Two new trials of exposure were pralaled measures were performed again.
An overview of the procedure is provided in Figirélhis study has a 2 (stimuli
identification (between subjects9)3 (word set (between subjectg8)} (assessment time

(within subjects)) design.

---Insert Figure 1 about here ---
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At the first session, participants completed th@Fhe SES, the VVIQ and the STAI-
T. SC, HR, and SUD were measured first in resptmseset of six neutral pictures and then
in response to a set of six spider pictures, eaebanted for 7 s and separated by a 4-s blank
screen (after a resting period of 20 s). These ureasvere aimed at providing an assessment
of subjective and physiological reactivity bothr@st and when confronted with spider
pictures. Participants then performed five 5-mipa@sure trials consisting of an exposure to
pictures of spiders from the exposure set. Thegpaants performed a dual task during
exposure. One task consisted of focusing on pistiirat were displayed on the screen at
positions varying randomly every 1 to 5 s. The corent task was to form a mental image of
a word presented every 12.5 s via headphones aratlially report the intensity of imagery
on a scale from 0 (no clear image) to 10 (veryrdi@age). Each spider and neutral picture of
the measurement set and each of the 24 words {loesgdn the Materials section) was
presented once during each exposure trial. Thdidaraf each picture presentation was
pseudo-random, with the constraint that the exmosial had to last 5 min overall and that
three pictures had to be presented for the pres@miaf one word. No time was left between
trials, except the time necessary for the partitipa report the SUDs. After that, the next

trial was run as soon as the participant was ready.

Participants were randomly allocated to one ofciraditions that differed in terms of
word valence and schematicity: Sch— (e.g., spwtdyweb, fear), nSch- (e.qg., error, bill,
pollution) and nSch+ (e.qg., interest, sympathetite). Moreover, we manipulated whether
participants explicitly processed spider stimuéirtiRipants were therefore allocated to one of
the resulting six groups: (1) schematic negativil wkplicit stimuli identification (n = 23),

(2) schematic negative without explicit stimuli idigéication (n = 25), (3) non-schematic
negative with explicit stimuli identification (n25), (4) non-schematic negative without

explicit stimuli identification (n = 21), (5) norekematic negative with explicit stimuli
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identification (n = 25), (6) non-schematic negatvighout explicit stimuli identification (n =

22).

A sixth of the pictures of the exposure set wengnad Participants in the condition in
which explicit identification of spider stimuli wasquired were asked to respond specifically
(by pressing the space bar) at the presentatiamefv spider picture, while participants in
the condition in which no explicit identificatior spider stimuli was required were instructed
to press the space bar in response to any newrspigeutral picture. After each exposure

trial, the participants were asked to report thekdevel of distress (SUD) during exposure.

After the five exposure trials, subjective and pblggical reactivity were measured in
response to a novel set of six spider pictures.uBeeof different sets allowed us to test the
generalizability of potential distress reductiorr@sponse to novel spider stimuli, as well as in
the context in which the systematic use of the oaeat task was interrupted. Participants

again completed the FSQ and the SES.

At the second session, participants completedhalhteasures before and after two
exposure trials. Exposure trials were includedhatstecond session in order to evaluate the
differential effects of the conditions (trained ithgr the first session) on the mediating
processes during re-exposure. They also performe8AT in the same room. The mean
number of days between sessions was 6.35 (SD =A98)e end of the experiment, the
participants were fully debriefed about the objeebf the study and oriented to a therapist
for those who were willing to engage in therapyerexperimenters conducted this study as a

function of their availability, with 23 to 41 patipants per experimenter.

Results

Data Preparation
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Skin conductance

SC raw data was analysed with Ledalab (Benedek &taach, 2010) on MATLAB
8.0 (Mathworks, Natick, MA, USA). No filter or smtiong was applied. A continuous
decomposition analysis was performed to distingpisdsic and tonic activity. A response
window of 1 to 4 s after stimulus onset and a mummamplitude criterion of .01 uS were
used (Boucsein et al., 2012). Skin conductanceoresgs (SCRS) in response to each of the
presented pictures were range-corrected by dividaah response of an individual by his or
her maximal response (Lykken & Venables, 1971).geacorrected SCRs were then square
root transformed for reducing skewness. Finallg, rdnge-corrected square root transformed
SCRs of each measurement set were averaged intorgeavide an index of the
electrodermal activity for each of the repeatedft@tations with spider pictures (pre-

exposure, post-exposure, follow-up and post-reexg)s

Heart rate

Pulse peaks were detected by using a peak detedtjorithm (based on first
derivative; FD1) from Friesen et al. (1990, p. 88y applied in MATLAB. Signals that were
not suitable for peak detection were excluded @ @4 the data). Signals were visually
inspected for false detection and the number ofsh@er minute was calculated for each

measurement set.

Statistics

Statistical analyses were performed with SPSSBM (IArmonk, NY, USA).
Preliminary analyses tested the equivalence betwemouts and finishers, a potential
stimuli identification effect, group equivalencedaa potential effect of the words used on
imagery intensity. The equivalence between dropantkfinishers was tested with chi-

squared tests and t-tests on independent samplestimuli identification effect was tested
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with two-way repeated measures analyses of varighid®VAs). The differential effect of
condition on imagery intensity was tested sepayate¢ach of the sessions with two-way

repeated measures ANOVAS.

The main results will be presented along the faltgpstructure: (1) Within-session
effects (changes that occurred during exposurgBéBveen-sessions effects (changes that
occurred from post-exposure to follow-up) and (8)cacy at the end of treatment (at post-
reexposure). In regard to the literature, the atngbd of within-session effects does not seem
to predict overall improvement. Moreover, basedh@nnotion that there is a discordance
between fear expressions versus learning, it has lEommended to assess the outcome of
exposure independently of the indices of emotipnatessing in order to avoid tautology
(Craske et al., 2008). Within-session effects heeegfore not considered in this study as
critical indices of outcome but as relevant in oridedisentangle the mechanisms implied in
successful exposure, namely emotional processidgalfrefficacy. The distress intensity
changes in response to the regular stimuli useidglexposure, to novel sets of pictures
(generalizability) and in response to spiders ngamerally (self-reported questionnaire) are
considered as various indices of the activatiotheffear structure (cf emotional processing
theory). Moreover, potential changes in self-efficaffer the possibility to test an alternative
explanation of the success of exposure therapyvdsat session effects aim at testing a
potential return of fear after a follow-up peridtfficacy is tested at the end of treatment
because we consider this measurement time to badbkerelevant index of a successful
therapy more especially in terms of behaviourale@ment. Within and between sessions
effects were tested thanks to two-way repeated mea®NOVASs. In regard to the efficacy
at the end of treatment, one-way ANOVAs were penfedt. The aim for including a nSeh
group in the experimental was to test the influesfcealence and schematicity. The extent to

which the result pattern of this group is closeone of the other groups should be indicative
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of the most determining factor. We hypothesized, thachematicity is the determining
factor, the Sch group would differ from both the nSeland the nSchgroup in terms of
efficacy. Conversely, if valence is the most rel@vactor, both the Sehand the nSch

group would differ from the nSehgroup in terms of efficacy. Therefore, when thalgses
revealed an effect of the experimental conditi@msl in order to disentangle the respective
influence of valence and schematicity of the phdistractor used during exposure, specific
contrasts were tested with the LMATRIX and MMATR&bcommands in SPSS, as
described in Howell and Lacroix (2012). The cortgassted two models in which the
predominance of schematicity and valence varied. sidihematicity contrasts tested, on the
one hand, whether the non-schematic conditionst{p@sind negative) displayed similar
results and whether the results observed in thesosbamatic conditions differed from those
of the schematic condition (negative) (SehthSch— = nSch+)). The valence contrasts tested,
on the other hand, whether the negative condifiscisematic and non-schematic) displayed
similar results and whether the results observedemegative conditions differed from those
of the positive condition (non-schematic) ((SchrSeh—)}~ nSch+). In the following

sections, the terms schematicity contrasts andgaleontrasts are used to refer to these
statistical tests. No adjustment was applied tadikalts of these contrasts. The means and
standard deviations of each outcome variable agepted in Appendix A (see

Supplementary Material).

Preliminary analyses

Dropouts

Ten participants (7.09%) did not complete the sd@@ssion. There was no
significant difference in dropout frequency betweenditions3(2) = .218p = .897 (three

in Sch-, three in nSch, and four in nSch). Dropouts were compared to finishers on
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demographic and outcome variables. Dropouts reppontere emotional and avoidance
responses (FSQ) at post-expost(E3) = 2.682p = .019, as well as lower SUD at pre-
exposuref(139) = 2.257p = .026, and lower trait anxiety (STAI-Tt{,16) = 4.086p < .001.
They also reported more self-efficacy at pre-expmg(L39) = 2.189p = .030, but not at
post-exposure(139) = -.191p = .849. A repeated measure ANOVA showed a sigamtic
Time x Finisher status interaction in regard to selfesffly between pre- and post-exposure,
F(1,139) = 5.560p = .02. Finishers showed a significant increaseeifrefficacy p <.001),
which was not found among dropouts. Dropouts sedmbdve overestimated their capacity
to confront spiders before exposure. They adjustenl evaluations after exposure. There

were no significant differences for other variables
Stimuli identification

We checked for the impact of adding explicit visst@inuli identification. No
differences between these types of processingein ¢iffect on exposure were expected.
Similar analyses to those presented in the follgvaection (efficacy analyses) have been
performed. A two-way repeated measures ANOVA witind (pre-exposure and post-
exposure) as a within-subject factor and Stimunitfication and Condition as between-
subjects factors was conducted. Another two-wagatgrl measures ANOVA with Time
(post-exposure and follow-up) as a within-subjectdér and Stimuli identification and
Condition as between-subjects factors was alsoumiad. The results are presented in
Appendix B (see Supplementary Material). This malapon did not lead to any significant

effect’. For clarity, we therefore present the result$aiit this factor. The results imply that

! For three of the outcome variables (of 13), tigerTime x Stimuli identificationx Condition (type
of words used in imagery) interaction was at thgeeaf significance. Considering the fact that bdide effects
imply second-order effects and because of thek tzfcstability across measures, these results ghool be
interpreted.
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the main factor, i.e., the type of words used iagery, were similar to (sometimes even more

significant than) those presented in the next secti

I magery intensity

Whereas forming mental images that are not relaté¢lde task at hand (non-
schematic) may be more difficult than forming méntages related to the task (schematic),
we expected the non-schematic words to yield leense images than the schematic words,
at least for the first trials. In order to checlsthypothesis, a two-way repeated measure
ANOVA with Time (Trial 1, Trial 2, Trial 3, Trial 4Trial 5) as a within-subject factor and
Condition as a between-subjects factor was compartgtie mean intensity of imagery
reported during each of the exposure trials offilse session. The results revealed a
significant main effect of Timd;(4,552) = 35.687p < .001,n2 = .205, modulated by a
significant Timex Condition interactionf(8,552) = 11.309 < .001,n2 = .141. Paired
comparisons demonstrated that at Trial 1, partitgoan the schematic negative condition
reported higher imagery intensity scorbs% 7.256,SD = .247) than did participants in the
non-schematic negative conditiavl € 5.758,SD = .252,p <.001) and in the non-schematic
positive condition¥ = 5.822 SD= .250,p < .001), with no significant difference between
the latter conditiongp(= .728). From the first to the fifth trial, the amery intensity scores
linearly increased in both the non-schematic nggatondition p < .001) and the non-
schematic positive conditiop € .001), in contrast with the schematic negatmedition in
which the scores remained stalpe=(.929). At the fifth trial, no significant diffence was
observed between conditions. The schematic negadivedition scores = 7.240,SD=
.275) did not differ significantly from both the m@chematic negative conditiokl = 7.006,
SD=.281,p = .553) and the non-schematic positive conditmmes M = 7.100,SD= .258,

p = .929), with no significant difference betweee tatter conditionsp(= .812). A similar

two-way repeated measure ANOVA with Time (Trialltial 2) as a within-subject factor and
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Condition as a between-subjects factor was compartegtie mean intensity of imagery
reported during the exposure trials of the sec@sgisen. The results showed a significant
main effect of TimeF(1,128) = 8.942p < .003m? = .065, with an increase from the firbt (
=7.036,SD=1.769) to the second trid¥i(= 7.206,SD = 1.791), but no significant Time
Condition interactionf(2,128) = 1.961p = .1451? = .030 These analyses revealed that there
was more difficulty in forming mental images of werthat were not related to the task. This

increased difficulty seemed to be compensateddiarsa trials by a learning effect.

Group equivalence

The number of participants per condition rangedhfés to 48. Preliminary analyses
indicated no differences across conditions on tlieane variable measured at pre-exposure,
i.e., on emotional and avoidance responsgx138) = .218p = .804; anxious anticipation of
spidersF(2,138) = .1.382p = .255; self-efficacyi(2,138) = .772p = .464; and reactivity to
spider pictures, i.e., SUP(2,138) = .040p =.961, SCRsk(2,137) = .680p = .508, and
HR, F(2,132) = .093p = .911; as well as on reactivity to neutral images, SUD,F(2,138)
=.493,p = .612, SCRSF(2,136) = .512p = .600, and HRE(2,131) = .143p = .867. Al
groups were similar in terms of adg€2,138) = 1.152p = .289; gender ratig?(2) = .509p =
.775; number of days between sessiéi,128) = 1.217p = .299; and trait-anxiety,
F(2,138) = .185p = .831. A significant difference between groupseged on the VVIQ,
F(2,135) = 3.111p = .048, but no post hoc differences were showar &onferroni

correctiof.

Main analyses

2 However, in order to exclude any potential roletiof variable on the observed effects of the
treatment, we computed Pearson’s correlations leatvilee VVIQ and the scores of differences between p
exposure and post-exposure. None of the correlati@re significant.



ATTENTIONAL FOCUS DURING EXPOSURE 20

Within-session effects’

Subjective distress habituation during exposure. We hypothesized that
forming mental images of negative schematic wordy mduce a weaker short-term decline
in anxiety than would forming mental images of p@ei non-schematic words. This
hypothesis is based on the emotional processingryththat states that the activation of
distress during exposure is dependent upon theedegrwhich the content of the evocative
information is related to the fear structure (Foak&zak, 1986). A two-way repeated
measure ANOVA with Time (first and last trial of posure) as a within-subject factor and
Condition as a between-subjects factor was companetthe SUD reported after each trial of
exposure in order to evaluate a potential diffea¢ntithin-session habituation effect between

conditions. The results are presented in Table 1.

---Insert Table 1 about here ---

A significant main effect of Time was modulated@gignificant Time< Condition
interaction. Schematicity and valence contrastewerformed on the SUD changes observed
from the first to the last trial. The results (meted in Figure 2) supported the valence model
but not the schematicity model. Participants inrtbgative conditions (schematic and non-
schematic) did not differ in the habituation of gative distress from the first to the last trial,
F(1,92) =.002p = .965n2 < .001. In contrast, participants in the positeadition (non-
schematic) showed a significantly greater habituathan in the negative conditions,

F(1,138) = 6.172p = .014,n2 = .043. Conversely, participants in the non-sciie&n

conditions (positive and negative) displayed dislsindecreases of subjective distress from

® Those analyses tested the changes observed dhenfirst session of exposure. Similar analyses
realized for the second session are reported ineAgix C (see Supplementary Material). Overall, ¢fffect
tested in the first session in regard to subjectlisgtress during exposure tended to maintain inséeond
session. However, the observed effect for SCRsamtional and avoidance responses did not maintain.
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the first to the last triak(1,91) = 6.184p = .0151? = .064, which questions the schematicity

model.

---Insert Figure 2 about here ---

Generalizability. In contrast to expectations for habituation, naepbal
benefit of non-schematic positive imagery over staigc negative imagery was expected for
the generalizability of potential differential disss habituation to novel phobic stimuli in a
context in which there was no concurrent task (boththe SUD and physiological measures).
This hypothesis is based on the fact that the hatiin to specific stimuli during a session of
exposure does not necessarily generalize to o#tteofsstimuli (Craske et al., 2008). By
extension, we hypothesize that a potential berdfila distraction (vs focusing) during
exposure will not likely be generalized and helpfulresponse to other stimuli. Two-way
repeated measure ANOVAs with Time (pre-exposure @oxl-exposure) as a within-subject
factor and Condition as a between-subjects factereveomputed on SUD, SCRs and HR

measured in response to novel sets of picturesrdshdts are presented in Table 1.

In regard to the SUD, we found a significant mdfea of Time with a decrease from
pre- to post-exposure in all conditions, but no @inCondition interaction effect. The
observed increased habituation in the positive itmmd(non-schematic) when compared to
the negative conditions (non-schematic and schejrditi not generalize. In regard to SCRs,
a significant main effect of Time was modulatedabyeak tendency for a TimeCondition
interaction p = .104) between pre- and post-exposure. Scheltyadicd valence contrasts
performed on the change in SCRs observed frompeseire to post-exposure indicated that
valence was the most relevant model. The resudtprasented in Figure 3. Participants in the
negative conditions (schematic and non-schematichat differ in their decrease in SCRs,

F(1,90) =.179p = .673,n2 = .002. In contrast, participants in the positeadition (non-



ATTENTIONAL FOCUS DURING EXPOSURE 22

schematic) displayed a significantly weaker de@easSCRs than did those in the negative
conditions (schematic and non-schemat¢),,136) = 4.424p = .037n? =.032. The
schematicity model was not valid because parti¢gpamthe non-schematic conditions
(positive and negative) displayed dissimilar desesan SCRs from pre-exposure to post-
exposurefF(1,91) = 4.055p = .047n? = .043. For HR, a significant effect of Time Ioat

Time x Condition interaction was shown. HR decreasedlinaditions.

---Insert Figure 3 about here ---

Reported severity of symptoms. We hypothesized no impact of the
manipulation on the observed change in the selfrted severity of symptoms from pre-
exposure to post-exposure. Similarly as to the iptesv hypothesis, we did not expect
distraction to be helpful in regard to the reporseglerity of symptoms expressed in response
to spiders more generally. Two-way repeated mea8W@VAs with Time (pre-exposure
and post-exposure) as a within-subject factor amad@@ion as a between-subjects factor were

computed on the dimensions of the FSQ questionnHire results are presented in Table 1.

In regard to emotional and avoidance responsegndisant main effect of Time was
modulated by a significant TimeCondition interaction effect between pre- and post-
exposure. Schematicity and valence contrasts peedion the change in emotional and
avoidance responses observed from pre-exposumsteegposure indicated that both models
were valid. The results are presented in FiguRaBticipants in the negative conditions
(schematic and non-schematic) did not differ inrtdecrease of emotional and avoidance
response$;(1,92) = 1.192p = .278n? = .013. In contrast, participants in the positive
condition (non-schematic) displayed a significantlyaker decrease in emotional and
avoidance responses than did those in the negainaditions (schematic and non-schematic),

F(1,138) = 4.935p = .028,n2 = .035. Reciprocally, participants in the nonesuolatic
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conditions (positive and negative) did not diffleitheir decrease in emotional and avoidance
response;(1,91) = 2.393p = .12512 = .026. Participants in the schematic condition
(negative) displayed a significantly larger decesimsemotional and avoidance responses than
did those in the non-schematic conditions (posiind negative)-(1,138) = 4.685p = .032,

n? = .033. For anxious anticipation of spiders, mmidicant effect of Time or Time

Condition interaction was observed.

Sdf-efficacy. Those analyses allowed to test an alternative thyses stated by
the proponents of distraction who argued that #eeaf distraction is beneficial for increasing
individuals’ confidence in their ability to confrba spider. If this hypothesis is true, then we
should observe a larger increase in self-efficacthe non-schematic conditions as compared
with the schematic condition. In order to test thigpothesis, we conducted a two-way
repeated measure ANOVA with Time (pre-exposure post-exposure) as a within-subject
factor and Condition as a between-subjects facimetf-efficacy. The results are presented in
Table 1. A significant effect of Time but no TimeCondition interaction was shown. Self-

efficacy increased regardless of conditions dutimggfirst session.

Between-sessions effects

We hypothesized that participants who formed meantafjes of non-schematic
positive words would show a stronger return ofréssd between sessions than would
participants who formed mental images of schenragative words. This hypothesis is based
on the results observed in Dethier et al. (2016¢hSa stronger rebound effect was also
expected on the self-reported severity of symptaivis.also wondered whether physiological
data would be consistent with such effects: Thé@pants who formed mental images of
non-schematic positive words would show a stromgern of fear responses between

sessions than would participants who formed memadjes of schematic negative words. No
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specific hypothesis was formulated in regard tb-skicacy. Two-way repeated measure
ANOVAs with Time (post-exposure and follow-up) awighin-subject factor and Condition
as a between-subjects factor were computed onufteme variables. These analyses
allowed us to test a potential return of distrageléow-up. The results are presented in Table

2.

---Insert Table 2 about here ---

The analyses of the variables measured in resgons®vel sets of pictures, namely
SUD, SCRs and HR, showed significant Time effeatsno significant Timex Condition
interactions or Condition effects. Each of thesealdes increased from post-exposure to

follow-up regardless of conditions, indicating soraturn of distress.

In regard to emotional and avoidance responsesigndicant effect of Time or Time
x Condition interaction was shown, but there was egmal effect of Condition. Schematicity
and valence contrasts performed on emotional aodiance responses measured both at
post-exposure and follow-up indicated that botrestdticity and valence models were valid.
Participants in the negative conditions (schenatit non-schematic) did not differ in
emotional and avoidance respons$€4,86) = 1.326p = .253n? = .015. In contrast,
participants in the positive condition (non-schan)atisplayed significantly higher emotional
and avoidance responses than did those in theimeganditions (schematic and non-
schematic)F(1,128) = 4.171p = .043n2 = .032. Reciprocally, participants in the non-
schematic conditions (positive and negative) diddiier in emotional and avoidance
response;(1,84) = 1.594p = .210m? = .019. Participants in the schematic condition
(negative) displayed significantly weaker emotioaiadl avoidance responses than did those in
the non-schematic conditions (positive and neggtid.,128) = 4.551p = .035112 = .034. A

significant effect of Time on anxious anticipatias observed, with a decrease from post-
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exposure to follow-up. No TimeCondition interaction or Condition effect was showo

significant effect was observed for self-efficacy.

Efficacy at the end of treatment

We hypothesized that participants who formed mentages of positive non-
schematic words would show more avoidance wherraotéd with a real spider when
compared with participants who formed mental imagfeschematic words. Moreover, we
hypothesized that participants who formed mentalges of positive non-schematic words
would experience more subjective distress whenroatéd to a novel set of pictures of
spiders and more emotional and avoidance responiisshypothesis is based on emotional
processing theory that states that the use ofadistn will likely result in less emotional
processing and therefore lesser resulting outcowleshad no specific hypothesis in regard to

physiological variables and self-efficacy.

In order to test these hypothesis, one-way ANOVA&saxcomputed on the outcome
variables measured at post-reexposure. In regaletBAT, a significant effect of Condition
was observed;(2,128) = 6.209p = .003m? = .088. Schematicity and valence contrasts
performed on the BAT indicated that valence waslest relevant model. The results are
presented in Figure 4. Participants in the negatorelitions (schematic and non-schematic)
did not differ in terms of avoidance behavidkfl,86) = .348p = .557? = . 004. Moreover,
participants in the positive condition displayedrenavoidance than did those in the negative
conditions (schematic and non-schemat¢),,128) = 12.003p = .001,n2 = .086. The
schematicity model was not supported, as parti¢gpiathe non-schematic conditions
(positive and negative) displayed dissimilar avamabehaviourd;(1,84) = 7.725p = .007,

12 = .084.

---Insert Figure 4 about here ---
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No effect of Condition was evidenced for the SUDasponse to a novel set of spider
picturesF(2,128) = 1.563p = .214n2 = .024, emotional and avoidance responsgs128)
=1.031,p = .360m? = .016, anxious anticipation of spideff$2,128) = .39 = .675n2 =
.006, SCRsEF(2,127) = .520p = .596,12 = .008, HRF(2,124) =.116p = .89112 = .002, and

self-efficacy,F(2,128) =.644p = .527 12 = .010.

Discussion

This study aimed to examine the respective impaealence and schematicity of a
partial distractor during exposure. Results denratesthat the participants who were required
to form mental images of schematic negative wordsgd exposure displayed results that
were similar to those of participants who were regglito form images of non-schematic
negative words on all variables (i.e., habituatdsSUD during exposure, decrease in SCRs,
decrease in self-reported emotional and avoidagsonses between pre- and post-exposure,
avoidance behaviours when confronted with a reidiesp In contrast, when compared to
participants in the former conditions, participantso were required to form non-schematic
positive mental images showed a stronger habituaticubjective distress during exposure
and this effect tended to maintain in the secosdiea. However, this immediate distress
relief did not index a therapeutic improvementhia tonger run. Indeed, when confronted
with novel sets of pictures but without forming nrednmages of non-schematic positive
concepts, these participants showed the same declitistress as those in the other two
conditions, suggesting that the apparent bengfite@nced during exposure with positive
distractors did not generalize. Moreover, theséigpants showed poorer declines on other
variables than did those in the other two condgiaweaker decline in emotional and
avoidance responses from pre- to post-exposuredifierence persisting marginally at

follow-up but not at post-reexposure) together witiveak tendency (p=.104) for weaker
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decline in SCRs from pre-exposure to follow-up.éfyy they manifested more avoidance

when confronted with a real spider at post-reexposu

A potential interpretation of these converging a&di of therapeutic efficacy is that
participants in the non-schematic positive condigmgaged in more avoidance from
emotional aversive states than did those in theraloups. Although the findings for self-
reported emotional and avoidance responses didlioot us to differentiate the valence
against schematicity models, the contrasts perfdromesubjective distress during exposure,
on behavioural avoidance and, to a lesser extarGRs did favour the valence model.
Moreover, no differences between the two negatbrelitions were observed. These elements
suggest that successful emotional processing despgsure does not rely much on
schematicity, but rather on the focus on negatifertiand the capacity to tolerate it.
Additionally, adding explicit visual stimuli ideffitation did not lead to any significant and

stable effect, suggesting that spiders automayicalbtured attention of phobic participants.

These data have clear implications in regard tgtstulated mechanisms implied in
exposure therapy. In contrast with the principlesmotional processing theory, maximal
matching of the elements that are in the scopdtefi@on with fear structure elements does
not seem to be a key factor for successful expofather, the results are congruent with the
notion that emotional aversive state toleratioa central factor in exposure efficacy. The
maximal efficacy of exposure may rely on two coiwis: activation of the fear of spiders and
maintenance of the confrontation with an aversimetional state. These conditions suggest
that the critical matter for successful exposustsrenore in the process that is being engaged,
namely emotional acceptance or tolerance of aveiect, rather than the specific content

of the emotional information being attended to.
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This latter conclusion calls for reconsideratiordistraction during exposure. The
critical feature of distraction is not the factb&ing distracted from the phobic stimulus, but
rather the fact of performing emotional avoidarineother words, partial distraction does not
seem to be harmful, as long as it will not entadidance of the negative affect induced by
exposure to the phobic stimulus. This interpretatsoconsistent with the claim that emotional
avoidance is deleterious and results in the maames of the avoided emotion (Barlow &
Allen, 2007). More particularly, it is also congnievith studies showing the deleterious
effect of avoidance and the contrasted effectoéptance of an aversive state versus its
suppression (for a comprehensive review, see Sdhedneault, Tull, & Roemer, 2004, and
Helbig-Lang & Petermann, 2010). For example, Ledtown, Orsillo, and Barlow (2004)
exposed patients with panic disorder to inhalatibf.5% carbon dioxide. Prior to exposure,
participants received instructions about emotigulaion strategies (acceptance or
suppression) or heard a neutral narrative (cogtalp). The acceptance group was

significantly less anxious and less avoidant thanevthe suppression or control groups.

The present results also bring to light the impwréaof distinguishing the
observations made during exposure and the resulargpeutic efficacy. Indeed, the stronger
habituation of distress in the non-schematic pasitiondition could have been interpreted as
indexing therapeutic efficacy. However, re-confadmn with novel sets of pictures
demonstrated that the benefit of distraction ditigemeralize and even that non-schematic

positive participants displayed poorer efficacyseweral other outcome variables.

These results are consistent with those of De#tiat. (2015), who reported greater
benefits of schematic imagery (negative) over ndrematic imagery (neutral and positive).
However, because valence was not controlled fergtfect of schematicity has been
overrated. The results of the present study ledd tsconsider the interpretation of the

former observations. Rather than the intensityhefassociation with the fear structure, the
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fact of being confronted or not with a sustainecdb#omal aversive state seems to be the
mechanism that best accounts for the observedtgffEais interpretation is also consistent
with the observations of Tabibnia, Lieberman, amas€e (2008), who confronted spider
phobics with images of spiders on a screen, foltbbaethe presentation of a cross (exposure
only group), or negative words unrelated to spideegative label group), or of neutral or
slightly positive words (neutral label group). Theyported a benefit during exposure to the
subsequent presentation of an unrelated negative, with greater attenuation of SCRs.
Similar results were shown with healthy controlegemted with threatening pictures.
Maintaining the confrontation with the emotionaksesive state rather than escaping it

therefore seems to be an important active ingreédieaxposure.

A similar manipulation was performed in a clinicaintext (Kircanski, Lieberman, &
Craske, 2012). Eighty-eight spider-fearful indivadiwere repeatedly exposed to a live spider
while uttering a sentence that included either tiegavords to describe the spider and their
emotional response to it (affect-labelling grougutral words to describe the spider and a
way of thinking about it in order to feel less negaabout it (reappraisal group), or words to
describe objects that could be found in their hame the location of these objects
(distraction group). An additional group receiveduerbalization instructions (exposure
alone). At the 1-week post-test, the affect-labgligroup demonstrated reduced SCRs in
comparison with the other groups, as well as mailyigreater approach behaviour than the
distraction group. No differences were shown ifresported fear. Moreover, the percentage
of anxiety and fear words used during exposurecsa®lated with a greater reduction in

SCRs.

These results may seem to conflict with thoseudist that showed a positive effect
of valence combined with exposure. For example,rPpBrown, and Craske (2016) found a

beneficial effect of the combined presence of eypwand positive valence training that



ATTENTIONAL FOCUS DURING EXPOSURE 30

aimed to change the valence of spiders towardsra pusitive evaluation. Nonetheless, the
valence was manipulated after exposure in thalstudereas the valence was manipulated
during exposure in the present study. This diffeecbetween studies suggests that the time at
which the valence is manipulated is critical and/nmaluce detrimental effects when
performed during exposure and beneficial effectewperformed afterwards. Further studies

should investigate this issue more carefully.

The proponents of the importance of self-efficatghfistone & Page, 2004; Oliver &
Page, 2003, 2008; Penfold & Page, 1999) and ofsaihsontrol would predict that the
simultaneous presentation of non-schematic positimels might help to improve self-
efficacy and therefore produce better therapedtfeces. In the same vein, the proponents of
counterconditioning may argue that simultaneousdgenting the feared stimuli and the
positive valence stimuli may change its affectiaéewnce. In contrast with these predictions,
our results showed that, on the one hand, the mpiasen of non-schematic positive concepts
does not improve self-efficacy to a larger exthantdoes the presentation of schematic and
non-schematic negative words. On the other hardpithsentation of non-schematic positive
concepts was associated with poorer behaviourabappes and more emotional and
avoidance responses. It cannot be excluded tHagf§iehcy plays a role in the behavioural
effects of exposure as stated by Bandura (1988)edd, all groups improved in self-efficacy
and it is reasonable to assume that they all inggton terms of behavioral approach.
Unfortunately, as we measured behavioural approabhat the end of the treatment, this
cannot be ascertained in the present data. Howewuedata indicate that the differential
impact of our manipulations is not accounted fochgnges in self-efficacy. Indeed, the
participants that formed images of negative worsat report more confidence in their
ability to cope before being confronted to a regadier relative to the non-schematic positive

group but exhibited more approach at post-reexgosur
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Despite convincing elements regarding the integpiat of the results in terms of a
detrimental effect of emotional avoidance showthennon-schematic positive group, some
non-significant results may limit our conclusiolée failed to show a significant effect of the
experimental manipulations on the physiologicalal@es and on the self-reported anxious
anticipation of spiders in the first session. Sisipgly, no significant between-session effects
of the manipulation indicating a detrimental effetthe use of non-schematic positive
imagery during exposure were demonstrated from@qsdsure to follow-up, and a stronger
return of distress could have been expected ipdiséive non-schematic condition.
Moreover, the effect of the condition on emotioaatl avoidance responses was only
marginal at follow-up and did not persist at pasxposure and the effect of condition at
post-reexposure was only significant in regarddbdvioural achievement but not in regard to
the other variables (SUD and emotional and avoidaesponses). Finally, although results
are interpreted in terms of emotional avoidancew&acceptance, the experimental
procedure did not directly measure or manipulagséhstrategies. This study is the first to
directly manipulate schematicity and valence, afiga clearer view of the mechanisms
implied in exposure. Moreover, the repeated measemé of several indicators allowed us to
test the many facets of anxiety and the maintenahttee effects at follow-up. However, this
study has several limitations. We did not performamipulation check that may have ensured
that participants adhered to their respective empartal instructions. In addition, the
experimental procedure did not include an exposiore condition, which prevents us from
directly comparing our partial distraction condits) especially the schematic negative
condition to exposure alone. A prior study, howegaowed that exposure alone did not
stand out from the schematic negative conditiortt{@e et al., 2015). Moreover, the present
study did not assess positive mood, which may lewaat for determining whether the

various conditions induced differential positiveads. Furthermore, the study did not
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comprise an inter-rater reliability assessmenhefdiagnostic assessment. In addition, the
observed results in terms of heart rate did notaatb distinguish our experimental
conditions. Future studies should measure the aasatitivity with electrodes placed on the
chest in order to allow the computation of heate rkaariability, which is a more subtle index
of sympathovagal activity. Finally, we recommened #uaptation of the Fear of Spiders
Questionnaire in order to provide a more contextadlmeasure of self-reported symptoms.
Indeed, the present formulation of this questior@samight be too general to capture specific
changes in a short time frame. Despite these lilors, this study demonstrates that the
processes in which a participant is involved duergosure are more important than the
concurrent content that is attended to during exyosI he acceptance of aversive emotional
states is a critical active process implied in sgstul exposure. Future studies should clearly
distinguish what happens during exposure fromdhgér term benefits and on the various
facets of anxiety. Moreover, distraction studiesusti strive to specify and distinguish the
dimensions underlying distraction, such as valemcghematicity, as well as interactivity,

i.e., the extent to which distraction implies i@tetion with another person.



ATTENTIONAL FOCUS DURING EXPOSURE 33
Funding

This work has been entirely supported by the Usitercatholique de Louvain

(Belgium), which did not exert any editorial direct or censorship on any part of this article.

Conflict of interest

There is no conflict of interest associated witis fiublication.

Acknowledgment

We would like to thank Mélissa Orobello, Gwendollsenborghts, Laura Demarthe,
Chloé Servais and Maureen Martinot for their helghie collection of data. We also thank the
members of the Laboratory for Experimental Psyciipland more especially Pierre
Maurage, Joel Billieux, and Anne-Charlotte Frantduxtheir comments on a preliminary

draft of this article.



ATTENTIONAL FOCUS DURING EXPOSURE 34

References

American Psychiatric Association. (2000jagnostic and statistical manual of mental disasdgth
ed., text rev.). Washington, DC: Author.

Antony, M. M., McCabe, R. E., Leeuw, |., Sano, & Swinson, R. P. (2001). Effect of distraction
and coping style on in vivo exposure for specifioipia of spidersBehaviour Research and
Therapy, 3910), 1137-1150. doi:10.1016/s0005-7967(00)00089-9

Bandura, A. (1988). Self-efficacy conception of i@ty Anxiety Research(2), 77-98.
doi:10.1080/10615808808248222

Bandura, A. (2006). Guide for constructing seligfty scales. In F. P. T. Urdan (E®&glf-efficacy
for adolescentépp. 307-337). Charlotte, NC: Information Age Pabing.

Barlow, D. H. (2002)Anxiety and its disorder@nd ed.). New York, NY: Guilford.

Barlow, D. H., & Allen, L. B. (2007). The scientifbasis of psychological treatments for anxiety
disorders: Past, present and future. In J. M. Gor(&al.),Fears and anxiety: Benefits of
translational researclipp. 171-191. Washington, DC: American Psychid®ress.

Benedek, M., & Kaernbach, C. (2010). A continuousasure of phasic electrodermal activity.
Journal of Neuroscience Methods, {80 80-91. doi:10.1016/j.jneumeth.2010.04.028

Boucsein, W., Fowles, D. C., Grimnes, S., Ben-ShakB., Roth, W. T., Dawson, M. E., & Filion, D.
L. (2012). Publication recommendations for eleatroohl measurementdsychophysiology,
49(8), 1017-1034. doi:10.1111/j.1469-8986.2012.01:884.

Bouton, M. E. (1993). Context, time, and memoryiegtl in the interference paradigms of Pavlovian
learning.Psychological Bulletin114, 80-99. doi:10.1037/0033-2909.114.1.80

Bruchon-Schweitzer, M., & Paulhan, I. (1998yaptation francophone de I'inventaire d’anxiété
Trait-Etat (Forme Y) de Spielberggfrench adaptation of the State-Trait Anxiety Inzep
(Y-Form) of Spielberger]. Paris, France: Editions@entre de Psychologie Appliquée.

Craske, M. G., Kircanski, K., Zelikowsky, M., Mystiski, J., Chowdhury, N., & Baker, A. (2008).
Optimizing inhibitory learning during exposure thpy.Behaviour Research and Therapy
46(1), 5-27. doi:10.1016/j.brat.2007.10.003

Craske, M. G., Street, L. L., Jayaraman, J., & &8a&yID. H. (1991). Attention versus distraction
during in vivo exposure: Snake and spider pholdiagrnal of Anxiety Disorders(3), 199-
211. doi:10.1016/0887-6185(91)90001-A

Craske, M. G., Treanor, M., Conway, C. C., Zbozjriek & Vervliet, B. (2014). Maximizing
exposure therapy: An inhibitory learning approd®dhaviour Research and Therap@, 10-
23. doi:10.1016/j.brat.2014.04.006

Dan-Glauser, E., & Scherer, K. (2011). The Gendfextve picture database (GAPED): A new 730-
picture database focusing on valence and normsityéficance Behavior Research Methods,
43(2), 468-477. doi:10.3758/s13428-011-0064-1

D’Argembeau, A., & Van der Linden, M. (2006). Indival differences in the phenomenology of
mental time travel: The effect of vivid visual ineag and emotion regulation strategies.
Consciousness and Cognition(2f 342-350. doi:10.1016/j.concog.2005.09.001

De Jong, P. J., Vorage, |., & Van Den Hout, M. 20@0). Counterconditioning in the treatment of
spider phobia: Effects on disgust, fear and valeBebaviour Research and Therapy(BB),
1055-1069. doi:10.1016/S0005-7967(99)00135-7

Delroisse, S., & Philippot, P. (2007). Questioneaiur la Peur des Araignées: Validation frangaise d
“Fear of Spiders Questionnaire” [Fear of Spidergsdonnaire: French ValidatiorfRevue
Francophone de Clinique Comportementale et Cogitl3), 14-21.

Desrochers, A., & Thompson, G. (2009). Subjectiegdiency and imageability ratings for 3,600
French nounsBehavior Research Methods,(2), 546-557. doi:10.3758/brm.41.2.546
Dethier, V., Bruneau, N., & Philippot, P. (2015}téntional focus during exposure in spider phobia:
The role of schematic versus non-schematic imaggigaviour Research and Therapy,

65(0), 86-92. d0i:10.1016/j.brat.2014.12.016

Dour, H. J., Brown, L. A., & Craske, M. G. (201@positive valence reduces susceptibility to retdrn o
fear and enhances approach behaviournal of Behavior Therapy and Experimental
Psychiatry 50, 277-282. doi:10.1016/j.jbtep.2015.09.010



ATTENTIONAL FOCUS DURING EXPOSURE 35

First, M. B., Spitzer, R. L., Gibbon, M., & Williagp J. B. W. (2002)Structured clinical interview for
DSM-IV-TR Axis | disorders, research version, patedition (SCID-I/P)New York, NY:
Biometrics Research, New York State Psychiatrigtune.

Foa, E. B., & Kozak, M. J. (1986). Emotional praging of fear: Exposure to corrective information.
Psychological Bulletin, 99), 20-35. do0i:10.1037/0033-2909.99.1.20

Friesen, G. M., Jannett, T. C., Jadallah, M. Ate¥aS. L., Quint, S. R., & Nagle, H. T. (1990). A
comparison of the noise sensitivity of nine QRSdeon algorithmslEEE Transactions on
Biomedical Engineering, 31), 85-98. doi:d0i:10.1109/10.43620

Grayson, J. B., Foa, E. B., & Steketee, G. (1982ahituation during exposure treatment: Distraction
vs attention-focusing@@ehaviour Research and Therapy(40 323-328. doi:10.1016/0005-
7967(82)90091-2

Haw, J., & Dickerson, M. (1998). The effects oftdistion on desensitization and reprocessing.
Behaviour Research and Therapy(B8), 765-769. doi:10.1016/S0005-7967(98)00028-X

Helbig-Lang, S., & Petermann, F. (2010). Tolerateloninate? A systematic review on the effects of
safety behavior across anxiety disordéimical Psychology: Science and Practice(3)7
218-233. doi:10.1111/j.1468-2850.2010.01213.x

Howell, G. T., & Lacroix, G. L. (2012). Decomposiigeractions using GLM in combination with
the COMPARE, LMATRIX and MMATRIX subcommands in SP.Sutorials in
Quantitative Methods for Psychology13 1-22.

Johnstone, K. A., & Page, A. C. (2004). Attentiorphobic stimuli during exposure: The effect of
distraction on anxiety reduction, self-efficacy gredceived controBehaviour Research and
Therapy, 423), 249-275. do0i:10.1016/s0005-7967(03)00137-2

Kamphuis, J. H., & Telch, M. J. (2000). Effectsdidtraction and guided threat reappraisal on fear
reduction during exposure-based treatments forfapézars.Behaviour Research and
Therapy, 3812), 1163-1181. doi:10.1016/s0005-7967(99)00147-3

Kircanski, K., Lieberman, M. D., & Craske, M. GO2). Feelings into words: Contributions of
language to exposure therapgychological Scien¢@€3(10), 1086-1091. doi:
10.1177/0956797612443830

Levitt, J. T., Brown, T. A., Orsillo, S. M., & Bawl, D. H. (2004). The effects of acceptance versus
suppression of emotion on subjective and psychaplogscal response to carbon dioxide
challenge in patients with panic disord@ehavior Therapy, 38), 747-766.
doi:10.1016/S0005-7894(04)80018-2

Lykken, D. T., & Venables, P. H. (1971). Direct maeement of skin conductance: A proposal for
standardizationPsychophysiology,(B), 656-672. doi:10.1111/j.1469-8986.1971.tb00%01.

Marks, D. F. (1973). Visual imagery differencedhin recall of picturesThe British Journal of
Psychology, 6A.), 17-24.

McNally, R. J. (2007). Mechanisms of exposure tpgr&ow neuroscience can improve
psychological treatments for anxiety disord€inical Psychology ReviewW7(6), 750-759.
doi:10.1016/j.cpr.2007.01.003

Merluzzi, T. V., Taylor, C. B., Boltwood, M., & Gestam, K. G. (1991). Opioid antagonist impedes
exposureJournal of Consulting and Clinical Psychology(58 425-430. doi:10.1037//0022-
006X.59.3.425

Mineka, S., & Thomas, C. (1999). Mechanisms of geain exposure therapy for anxiety disorders. In
T. D. M. Power (Ed.)Handbook of cognition and emoti@op. 747-764). New York, NY:
John Wiley & Sons.

Mohlman, J., & Zinbarg, R. E. (2000). What kindatfention is necessary for fear reduction? An
empirical test of the emotional processing moBehavior Therapy, 31), 113-133.
doi:10.1016/s0005-7894(00)80007-6

New, B., Pallier, C., Brysbaert, M., & Ferrand,(R004). Lexique 2: A new French lexical database.
Behavior Research Methods, Instruments, and Comg8§3), 516-524.
doi:10.3758/BF03195598

Oliver, N. S., & Page, A. C. (2003). Fear reductiluming in vivo exposure to blood-injection stimuli
Distraction vs. attentional focuBritish Journal of Clinical Psychology, 4P), 13-25.
doi:10.1348/014466503762841986



ATTENTIONAL FOCUS DURING EXPOSURE 36

Oliver, N. S., & Page, A. C. (2008). Effects ofémal and external distraction and focus during
exposure to blood-injury-injection stimuliournal of Anxiety Disorders, £2), 283-291.
doi:10.1016/j.janxdis.2007.01.006

Penfold, K., & Page, A. C. (1999). The effect aftdaction on within-session anxiety reduction dgrin
brief in vivo exposure for mild blood-injection fsaBehavior Therapy, 3@), 607-621.
doi:10.1016/s0005-7894(99)80028-8

Poding, I. R., Koster, E. H. W., Philippot, P., Dethigt, & David, D. O. (2013). Optimal attentional
focus during exposure in specific phobia: A metalgsis.Clinical Psychology Review, @3,
1172-1183. d0i:10.1016/j.cpr.2013.10.002

Raes, A. K., De Raedt, R., Verschuere, B., & Dewkm)J. (2009). Failure to loose fear: The impact
of cognitive load and trait anxiety on extincti@ehaviour Research and Therapy(X42),
1096-1101. doi:10.1016/j.brat.2009.08.002

Rodriguez, B. I., & Craske, M. G. (1995). Does mistion interfere with fear reduction during
exposure? A test among animal-fearful subjédehavior Therapy, 2@8), 337-349.
doi:10.1016/s0005-7894(05)80109-1

Rose, M. P., & Dudley McGlynn, F. (1997). Towardtandard experiment for studying post-
treatment return of feadournal of Anxiety Disorders, {3), 263-277. doi:10.1016/S0887-
6185(97)00010-8

Salters-Pedneault, K., Tull, M. T., & Roemer, LOQ2). The role of avoidance of emotional material
in the anxiety disorderé&\pplied and Preventive Psycholody(2), 95-114.
doi:10.1016/j.appsy.2004.09.001

Scherer, K. R. (2001). Appraisal considered aagss of multilevel sequential checking. In K. R.
Scherer, A. Schoor, & T. Johnstone (Ed&ppraisal process in emotion: Theory, methods,
research(pp. 92-120). New York, NY: Oxford University Pees

Schmid-Leuz, B., Elsesser, K., Lohrmann, T., J6hRen& Sartory, G. (2007). Attention focusing
versus distraction during exposure in dental phddéhaviour Research and Therapy(4b),
2691-2703. doi:10.1016/j.brat.2007.07.004

Spielberger, D. C., Gorsuch, R. L., Lushene, Rgy/#. R., & Jacobs, G. A. (1988)anual for the
State-Trait Anxiety Inventoryalo Alto, CA: Consulting Psychology Press.

Spruyt, A., De Houwer, J. D., & Hermans, D. (200@ndulation of automatic semantic priming by
feature-specific attention allocatiadournal of Memory and Language, (&), 37-54.
doi:10.1016/j.jml.2009.03.004

Szymanski, J., & O'Donohue, W. (1995). Fear of 8dQuestionnairdournal of Behavior Therapy
and Experimental Psychiatry, @9, 31-34. doi:10.1016/0005-7916(94)00072-T

Tabibnia, G., Lieberman, M. D., & Craske, M. G.@8). The lasting effect of words on feelings:
Words may facilitate exposure effects to threatgmimagesEmotion, §3), 307-317.
doi:10.1037/1528-3542.8.3.307

Telch, M. J., Valentiner, D. P., llai, D., Young,R., Powers, M. B., & Smits, J. A. J. (2004). Fear
activation and distraction during the emotionalgassing of claustrophobic fedournal of
Behavior Therapy and Experimental Psychiatry(335219-232.
doi:10.1016/).jbtep.2004.03.004

Wolitzky-Taylor, K. B., Horowitz, J. D., Powers, M., & Telch, M. J. (2008). Psychological
approaches in the treatment of specific phobiasiefa-analysisClinical Psychology Review,
28(6), 1021-1037. doi:10.1016/j.cpr.2008.02.007

Wolpe, J. (1968). Psychotherapy by reciprocal iitiloiln. Conditional reflex: A Pavlovian Journal of
Research & Therapy,(8), 234-240. doi:10.1007/BF03000093



Figure captions

Fig. 1. Procedure and measurements. BAT = Behaviora Avoidance Task; FSQ = Fear of
Spiders Questionnaire; HR = heart rate; SCRs = skin conductance response; SES = Self-
Efficacy Scale; STAI-T = State Trait Anxiety Inventory (trait version); SUD = subjective

units of distress; VVIQ = Visua Vividness Imagery Questionnaire.

Fig. 2. () Subjective units of distress (SUD) as a function of time and treatment condition.
The figure represents both the habituation of SUD during the exposure trials and the
generdizability in response to novel sets of pictures at pre- and post-exposure. (b) SUD
decrease across exposure trials (from trial 1 to trial 5) as a function of treatment condition.
Asterisks represent the significance of the tests of contrast. Error bars represent standard
errors. nSch = non-schematic condition; Sch = schematic condition; + = positive condition; —

= negative condition; ns=>.10; * p < .05.

Fig. 3. (&) Skin conductance responses (SCRs) decrease from pre- to post-exposure as a
function of treatment condition. (b) Emotional and avoidance responses (Fear of Spiders
Questionnaire) decrease from pre- to post-exposure as a function of treatment condition. Error
bars represent standard errors. Asterisks represent the significance of the tests of contrast.
nSch = non-schematic condition; Sch = schematic condition; sgrt = squared root

transformation; + = positive condition; — = negative condition; ns=>.10; * p < .05.

Fig. 4. Behavioral Avoidance Task as a function of treatment condition. A lower score
expresses more avoidance. Error bars represent standard errors. Asterisks represent the
significance of the tests of contrast. nSch = non-schematic condition; Sch = schematic

condition; + = positive condition; — = negative condition; ns=>.10; ** p <.01; *** p <.001.



Table 1. Two-way repeated measures analyses of variartbelivhe as a within-subject factor and Conditioraas

between-subjects factor

) Time effect Time x Condition effect
Variable
df, dfy F p n? df, dfy F p n?
Habituation during exposure 1 138 166.593 <.001 .447 2 138 3.086 .049 .043
trials (SUD; first and last
trial)
Generalizability (pre-
exposure and post-exposure)
SuUD 1 138 100.314 <.001 .421 2 138 .446 .641  .006
SCRs 1 136 153.908 <.001 .531 2 136 2.301 .104 3 .03
HR 1 131 265.463 <.001 .670 2 131 .234 792 .004
Reported symptoms (pre-
exposure and post-exposure)
Emotional and avoidance 1 138 71.259 <.001 .341 2 138 3.225 .043 .045
responses
Anxious anticipation of 1 138 1.829 179 2 138 1.141 .322 .016
spiders
Self-efficacy (pre-exposure 1 138 36.788 <.001 .210 2 138 1.840 .163 .026

and post-exposure)

Note. SUD = subjective units of distress; SCRs
transformed); HR = heart rate.

skin dcamtance responses (square root



Table 2. Two-way repeated measures analyses of variartbeTivhe (post-exposure and follow-up) as a withibject factor and Condition as a between-subject®f

. Time effect Time x Condition effect Condition effect
Variable
df, dfy F p 2 df, dfy F p N2 df, dfy F p n2
Reactivity measures
SUD 1 128 22.711 <.001 .151 2 128 .476 .622 .007 2 128 .384 .682 .006
SCRs 1 125 18.658 <.001 .130 2 125 1.051 .353 .0172 125 .376 .688 .006
HR 1 120 31.109 <.001 .206 2 120 .218 .805 .004 2120 .191 .827 .003
Reported symptoms
Emotional and avoidance 1 128 .173 .679 .001 2 128 1.123 .328 .017 2 12821 .057 .044

responses
Anxious anticipation of spiders 1 128 9.753 .002 .071 2 128 .139 .871 .002 2 127 485 .011

Self-efficacy 1 128 .792 .375 .006 2 128 419 659006 2 128 451 .638 .007

Note. SUD = subjective units of distress; SCRs = skindemtance responses (square root transformed); hi€art rate.
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Highlights

* Forming negative (vs. positive) images during exposure led to less distress
reduction.

* Itasoledto astronger declinein emotiona and avoidance responses.

» It asoled to more approach behaviours at later exposure.

* Theuse of emotional avoidance may be an important feature of distraction.

» Acceptance of aversive emotiona states seems to be critical in exposure.



