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Bulimia nervosa and cognitive bias

Abstract

Previous research exploring cognitive biases imbalnervosa suggests that attentional
biases occur for both food-related and body-relatez$. Individuals with bulimia were
compared to non-bulimic controls on an emotionab&t task which contained both food-
related and body-related cues. Results indicat&tdhiimics (but not controls) demonstrated
a cognitive bias for both food-related and bodwgtedl cues. However a discrepancy between
the two cue-types was observed with body-relatgpitoe biases showing the most robust
effects and food-related cognitive biases beingibst strongly associated with the severity
of the disorder. The results may have implicatifmmsclinical practice as bulimics with an

increased cognitive bias for food-related cuesciai@id increased bulimic disorder severity.

Keywords. Attentional bias, bulimia nervosa, cognitive biasrging
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Bulimia nervosa and cognitive bias

Introduction

Cognitive models of eating disorders suggest thatet are individual differences
which are associated with the maintenance of sweiditons (e.g. Vitousek & Hollon,
1990). These include attitudes, beliefs and peimeptof ideal body weight and shape, body
dissatisfaction, and over-concern with body image.(Fairburn, Cooper, & Shafran, 2003;
Cooper, Anastasiades & Fairburn, 1992). Vitouse# Hiollon (1990) have argued that in
eating disordered populations schemata associaidd tvese types of categories are
maladaptive to the extent of generating systematiors in the processing of relevant
information through processes such as selectiventadh. Over-concern with body image
(e.g., body weight and body shape) is an importigagnostic criteria for both anorexia and
bulimia nervosa (American Psychiatric Associati2@13), and is predictive of binge eating
and purging (Byrne & McLean, 2002). It has beengasted that body image-related
cognition may maintain eating disorder symptomsdustorting how the environment is
perceived and how experiences are interpreted byirtdividual (Blechert, Ansorge &
Tuschen-Caffier, 2010; Vitousek & Orimoto, 1993).

Information processing biases and distortions appeglay a central role in the
maintenance of eating disorders (see Faunce, X¥¥;Dobson & Dozios, 2004; Lee &
Shafran, 2004; Johansson, Ghaderi & Andersson,; 2&ets, Roefs, van Furth & Jansen,
2008). One approach for understanding the naturethete biases has involved an
examination of attentional processes that occuingusngoing behaviour and experience. It
has been argued that preferential attention toeronelated stimuli (attentional bias) reflects
a biased processing of related experiences (sebeMiat& MaclLeod, 2005; Fairburn et al,
2003). It has also been argued that with repeagbd\noural enactment these concern-related
stimuli are detected automatically (without conssi@wareness) and result in the desire to

undertake both associated and ongoing behavioe Fseld, Munafo & Franken, 2009;
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Bulimia nervosa and cognitive bias

Franken, 2003). Employing a variety of experimerntsks (e.g. modified Stroop, eye
tracking technology, flicker induced change blingkedot probe), attentional biases for
concern-related stimuli have been identified in aiety of habitual and compulsive
behaviours including alcohol use (e.g. Sharma, Al Cook, 2001), cannabis use (e.g.
Cane, Sharma & Albery, 2009), smoking (e.g. AttwoOdSullivan, Leonards, Macintosh &
Munafo, 2008), dieting behaviour (Wilson & Walli£013) and sex-related activity
(Fromberger, Jordan, von Herder, Steinkrauss, Narhek, Stolpmann, & Muller, 2012),
among others.

In the specific realm of eating disorders, resedrad shown that within a modified
Stroop paradigm individuals with eating disordeaket longer than control participants to
name the ink colour of concern-related words (&9d words, body shape words) than
matched neutral words (e.g. Ben-Tovim & Walker, 1;98Ben-Tovim, Walker, Fok, & Yap,
1989; Cooper & Todd, 1997; Green, McKenna & de &il¥994). There also appear to be
variation in cognitive biases between people witbraxia and people with bulimia. People
with anorexia typically display a cognitive biasr foody/weight-related words whereas
people with bulimia demonstrate cognitive biasessca much broader range of stimuli (see
meta-analysis by Dobson & Dozois, 2004). This maflect a generalised deficit in
attentional deployment (cf. Mattos, Saboya, Ayr&egenreich, Duchesne, & Coutinho,
2004).

Whilst bulimia and anorexia are distinct disordeogh are associated with distorted
body image. Anorexia typically involves the staryiof oneself to achieve the desired body
image, whereas bulimia is characterised by the waopson of large quantities of food
followed by the act of ‘purging’ by vomiting or lakve intake. Starvation within anorexics is
obviously traumatic and may manifest itself in spedody-related cognitive biases, yet the

trauma associated with purging may be directlyteeldo the amount of food that has been
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Bulimia nervosa and cognitive bias

binged upon and may subsequently fluctuate or pertient upon the quantity of bingeing.
That certain activities (e.g. starvation in anoaeand purging in bulimia) are common but
domain specific behavioural characteristics, it akso likely that these behavioural
characteristics may have cognitive correlates. 8Yitilis plausible to assume that people with
bulimia may demonstrate a generalised cognitivs, ldae to a distorted body-image, as well
accompanying behaviours of food bingeing and pugrgithe frequency with which an
individual engages in bingeing and purging behavioay have implications for the strength
of food-related cognitive biases and are analoguatls the severity of the condition (Edler,
Haedt, & Keel, 2007; Rofey, Corcoran & Tran, 200A% such this suggestion begs the
guestion of the nature of the relationship betwbehavioural symptom severity and the
operational magnitude of related cognitive biassee (Field, Munafo & Franken, 2009).
Previously it has been argued that cognitive biasesttentional preference, and urges to
respond in an appetitive manner, results in angileening’ doperminergic response which
over time becomes sensitised (e.g. Franken, 2008.sensitisation creates a saliency in the
cues associated with the rewarded behaviour raguli those cues developing motivational
appetitive properties (i.e. providing incentives ¢ontinued behavioural enactment) and urge
responding (e.g. Robinson and Berridge, 1993).ntditely the cue becomes the focus of
preferential attention, is experienced as ‘wantadd guides future responsive action. A
meta-analysis has recently identified that not afdypeople with eating disorders in general
show an attentional preference for food-relateds due that within people with bulimia these
stimuli have heightened incentive saliency whichreéated to an increasing ‘need’ to
consume food and purging of that intake (see BroBkmce, Stahl, Campbell & Treasure,
2011). In this sense, it is plausible that fag theople with bulimia purging activity (and
other indices of symptom severity) may increaselime with increasing attentional

preference.
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Bulimia nervosa and cognitive bias

To separate the role of different cognitive bia@gkese associated with food and those
associated with body) in people with bulimia, tlkerent study required such individuals (and
controls) to perform a simple modified Stroop tagkh two word categories: food-related
and body-related. To delineate the effect of reggbaehavioural patterns on the operation of
these biases the frequency of purging within peoptd bulimia was assessed. Cognitive
biases were predicted to differ according to theesy of symptoms. Specifically, it was
anticipated that cognitive biases towards foodteelaymptoms would increase in line with
symptom severity, but no such association wouldiserved for body shaped words.

Method
Design.

The experiment used a 3 x 2 factorial design withug (2 levels; people with bulimia
and controls) as a between-participants factor wodd type (3 levels; food, body and
neutral) as a within-participants factor. The kegpendent variables were the levels of
cognitive bias (expressed as interference scored) self-reported levels of bingeing /
purging. Cognitive bias was measured by the tinkertgin milliseconds) to name the ink
colours of neutral, food- and body-related worda modified Stroop task.

Participants

A total of 94 females were initially approacheddke part in the study. Of these five
decided not to take part in the study and one @patnt withdrew post consent. As such, the
final sample comprised 88 females (mean age =\3fass; SD=10.4) of which 45 formed the
people with bulimia group (mean age =28.9; SD=1ar) 43 the control group (mean age =
31.9; SD = 10.6). No differences in age betweemgsovas found, t (86) = 1.335; p =.185.
People with bulimia were recruited through Lond@séd 12-Step fellowships in the
community, such as Over-Eaters Anonymous (OA) oorArics and Bulimics Anonymous

(ABA). As such, attendance at such anonymous fallops indicates self-definition of



136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

Bulimia nervosa and cognitive bias

bulimic-type presentation. For ethical reasons aswdecided that the use of categorisation
measures, such as the Eating Behaviours Inventaayful clinical interview covering an in-
depth description and analysis of related symptoggl could be deemed as being too
invasive among anonymous fellowships members. Hewewhilst such a full diagnostic
inventory was not considered appropriate, for isido in the final analysis bulimic
participants had to volunteer that they had bingad purged on at least three separate
occasions within the last 90 days. No participaetssed to provide this information and
withdraw from the study. Control participants werecruited from an undergraduate
population at a London-based University. For indasin the control group, participants
were required through self-report not to be cufyeiollowing any specific diet program, nor
to have done so for over 90 days. Furthermore,rgbparticipants were required to self-
report having no current or past history of anyngatlisorders (no participants declared as
such). Participants’ data were excluded if theyrdbti meet the eligibility criteria of the group
to which they were allocated (no participants detae excluded).

Materials.

Through pilot research, three people with bulimvag did not participate in the main
study but attended Fellowship-based groups) firsated word lists and then rated how
representative the words were of bulimia-relatestifasords and bulimia-related body words
on a Likert scale of 1-5 (“not at all representativo “completely representative”). Whilst
previous work has been conducted using words asubtifor food- and body-related
modified Stroop tasks in eating disordered indiaidusee Brooks et al, 2011), the nature of
the current cohort comprising participants attegdiellowship groups necessitated the
generation of a bespoke set of stimulus wordstherovords, the stimuli generated are likely
to be most representative of the categories ‘fcantti ‘body’ in people attending related

Fellowships. The highest ranking words were sete&be inclusion in the study. The word
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Bulimia nervosa and cognitive bias

lists were analysed using the Kucera-Francis PdgglioLinguistics Database to match
words for mean frequency of use. Three words bablet excluded from the study for not
matching in frequency with other words. Neutraregwere also matched to food and body-
related words. Words were presented in categorgHspdlocks with eight words in each
category. Each word was repeated three times ih efthe colours red, blue, yellow and
green in each category block making a total of refistin each of the three blocks. Food
related words were: chocolate, binge, diet, eaidfaick, junk, sugar; body-related words
were: skinny, celebrity, ugly, model, thin, fat,nbuhate; Neutral words were: compass, train,
holiday, generator, flowers, aviator, bench, bodite order of the words, and colours, were
randomised and presentation of category-specifiocdsl counterbalanced across
groups. Stroop task stimuli were presented uskgnee (Psychology Software Tools Inc.,
Pittsburgh, Pennsylvania) and conducted on a Tashiaptop witha 20" LCD
screen. Participants were required to respond ¢éocthlour of the word by pressing the
appropriately coloured key on a keyboard; accuraogl reaction time was recorded.
Interference scores (reflecting cognitive bias) body-related and food-related words were
calculated by subtracting the mean correct readtioa (milliseconds) for the neutral words
separately from the mean correct reaction timebtmty-related words, and the mean correct
reaction time for food-related words. In this pagad if no cognitive bias is present then
interference scores do not differ significantlynfraeero. Differences in interference scores
from O indicate a cognitive bias. In this studysttranslates to positive scores (significantly
above 0) being indicative of increased interferebgeeither food or body-related words.
Participants also completed a questionnaire inodiasic demographic information as well
brief details of bulimic behaviour (i.e. the freaquag of bingeing/purging and the age when
the bingeing/purging first began).

Procedure.
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Participants completed the Stroop task in a queby. To become familiar with the
demands of the task participants completed a sd8qdractice trials in which letter strings
(e.g. YYYY, PPPP) were randomly presented in edcth® four colours. Participants then
entered the testing phase after which individualghie people with bulimia group were
presented with questions associated with purgiaguiency. Specifically, participants were
asked if they had engaged in any bulimic-type behavn the past 90 days on more than
three separate occasions. This was defined fopangcipants as a period of binge eating
(consuming vast quantities of food in a relativehort time period) followed by purging.
Participants were then asked to rate on averagedfi@n they behaved in that way ranging
from “Never” (scored as 0) to “Many times per ddstored as 10). Since this non-diagnostic
information could have been deemed sensitive inragbarticipants were reminded of their
right to withdraw all data from the study at anyirpo- no requests were made. For the
control group, participants were required throughi-ieport to declare not having followed
any specific diet program for over 90 days nor &ihg any current or past history of any
eating disorders. These were administered afteBtiwop in order to minimise the potential

priming effects of the questions.

Results
We initially performed independent-samples tgast order to compare interference
scores for people with bulimia and controls. Thsules indicate that people with bulimia
(mean = 41.067; sd = 64.374) differed significaritym controls (m = -5.535; sd = 63.915)
in terms of food-related interference scores () 8@.406; p < .001), and the bulimia group
(m = 57.533; sd = 51.167) differed significantlprit controls (m = 4.233; sd = 62.618) in
terms of body-related interference scores, (t 86).381; p < .0005). This suggests that

people with bulimia show cognitive biases over ooistfor food-related and body-related
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stimuli. Further, a paired-samples t-test also ate that people with bulimia have

significantly different interference scores for dbrelated (m = 41.067; sd = 64.374) and
body-related words (m = 57.533; sd = 51.167), t&42.559; p = .014. This result suggests
that people with bulimia have an increased cogaibias for body-related words over food-
related words.

One-sample t-tests were then used to examine whettezference scores for each
group differed significantly from zero (the scoralicative of no attentional bias) for food-
and body-related words. Results showed that forctin@rol participants, the interference
scores for food-related words (mean = -5.535; 68015), t (42) = .568; p = .57, and body-
related words (m = 4.233; sd = 62.618), t (42) 43,4p =. 66, did not differ significantly
from 0. Significant effects were found in the butingroup for both the food-related (mean =
41.067; sd = 64.37), t (44) = 4.278; p < .001, Hredbody-related interference scores (mean
= 57.533; sd = 51.167), t (44) = 7.54; p <.001)isTikesult suggests a cognitive bias was
observed for food-related words and body-relatedds/an the people with bulimia group
(see Figure 1).

Fig 1 about here

We were also interested in whether within peopléhwbulimia there was an
association between the frequency of reported pgrgctivity and the size of the interference
scores generated. Purging frequency was significantrelated (Pearson’s r) with cognitive
bias towards food-related words, r (45) = .418;. 965), but not with body-related words, r
(45) = .081; p = .598). Purging frequency was assed with food-related interference score

but not body-related interference.

Discussion

10
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We performed a simple modified-Stroop task on aupgimn of people with bulimia
and control (non-bulimic) participants. The Strammtained food-related, body-related, and
neutral words. We used these words to create twaittee bias interference scores; food-
related and body-related. Replicating previous w@ede Brooks et al, 2011; see Rofey et al,
2004), results indicated that bulimics and not matdemonstrated both a food-related and a
body-related attentional bias. The results alsdcatdd, within people with bulimia, an
increased cognitive bias for body-related over fogldted words, again replicating previous
work (see Brook et al, 2011; see Rofey et al, 200dportantly, however, within people with
bulimia, purging frequency (which is argued to bdicative of severity of bulimic disorder)
was associated with food-related words and not {ethted words. Previous research
suggests that people with anorexia typically dig@acognitive bias for body/weight-related
words (Dobson & Dozois, 2004), whereas that peoyptd bulimia have previously been
show to demonstrate cognitive biases across a mach broad-range of stimuli (Dobson &
Dozois, 2004). The specificity of the cognitive $ia anorexics would suggest the cognitive
concern or mechanism in anorexia is related to lslhpe/size. The results in the current
study share similarities to those of Flynn and MigN#1999) who found an increased
cognitive bias for body-related cues over foodieglacues. However, whereas they only
observed a cognitive bias with body-related cuesalso observed a cognitive bias for food-
related cues. Our results imply that people inlthiémic state have a distortion of cognitive
processes for both food and body cues. This magctehat, although issues related to body
size and shape may be an underlying cause of layliimé mechanism for controlling body
size and shape is through the traumatic experiehé@od bingeing and purging (cf. Farber,
1997), whereas, within anorexics the covert avaidaof food-related stimuli may be

employed in order to ease the suffering of stapwvati

11
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Further, there was a discrepancy observed betvaeehrelated and body-related cues
in terms of the association with the severity olirbia disorder. It was only the food-related
cues that were associated with our severity mea3tis implies that those who engage with
purging behaviours more frequently have an increeasgnitive bias for food-related stimuli
and not body-related stimuli. This may be becawsmle in the bulimic state perceive food-
related cues as causing more immediate psycholdtjiezat, due to the traumatic nature of
regular purging of food (cf. Farber, 1997). In dubdh, this finding may elude to a potential
cognitive mechanism for bulimic behaviour basedtioa idea that these individuals may
show poor awareness of one’s internal somatic affieicteve state (or interoceptive
awareness). Previous work has confirmed the relship between deficits in interoceptive
awareness and eating disorders (e.g. Merwin, Zudlkary & Elliott, 2010). The positive
relationship between attentional preference fodfoglated words and purge frequency in the
current study may suggest that such stimuli areqeeed affectively (possibly as threat-
related) leading to an affective experience. Thiscéive experience may in of itself produce
behaviour designed to remove such arousal, initisteince, purging of food activity. That
this effect is selective for food-related stimukinforces the idea of a one-to-one
correspondence with purging activity. As far as #oghors are aware, this is the first such
finding of an association with severity of buliméisorder and cognitive bias. Further
experimental work should be undertaken to expldre telationship between cognitive
markers such as attentional bias and severitysufrders based on behavioural indices. For
instance, changing bulimic behaviour (e.g. purgaugvity) may be dependent on either
encouraging interoceptive awareness and/or alteefeged attentional preferences through
attentional retraining.

The clinical implications of this research are tethto diagnosis and assessment. The

emotional-Stroop task was sensitive to whether am@ disorder was present or not. The

12
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findings suggest that the diagnosis and assessyhentimia need not be confined to explicit
self-report measures but may benefit from the siolu of approaches related to processes
which are more likely to operate outside of congsi@wareness. The discrepancy in the
results obtained for the two stimuli types may espnt another area for further research,
because as food-related biases increase severityeoflisorder may also increase. Whilst
these implications are important future work shoaNercome limitations associated with the
sample derived from members of anonymous fellowssheynd replicate in alternative
populations (e.g. those in other treatment con}exts

Overall it appears that people with bulimia demmatst a cognitive bias for both
food-related and body-related cues. However, theran interesting discrepancy in that
although body-related cognitive biases appear thst mobust, it is food-related cognitive

biases that are associated with the severity oflidm@der.
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383  Figure Caption

384

385 Figure 1: Mean correct reaction times (millisecgrids food-related words and body-related
386  words in control and bulimic participants.
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