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Guilty pleasures: The effect of perceived overeatin food addiction
attributions and snack choice
Abstract
Despite being widely debated throughout the sdiemommunity, the concept of food addiction
remains a popular explanation for overeating arebsityp amongst the lay public. Overeating is often
accompanied by feelings of guilt and dietary concand this may lead people to attribute their
eating to an addiction in order to minimise persoesponsibility. Research also indicates that food
addiction attributions and dietary concern may lpadple to limit their exposure to tempting foods.
To test these ideas, we examined the effect okperd overeating on food addiction attributions and
snack choice. Subjective ratings of guilt and diet@ncern were indirectly manipulated by leading
female participantdN=90) to believe they had eaten more than (overeatngition), less than
(undereating condition), or roughly the same (aurtondition) amount of palatable foods in relation
to their own estimated consumption and to prevmarsicipants. Participants then rated the relative
importance of a list of explanations for their egt{including “the foods were really addictive™)dan
selected a snack to take home with them. Ratingsiitifand dietary concern were highest in the
overeating condition, and lowest in the undereatmgdition, indicating that the manipulation had
been successful. However, findings revealed naeffiecondition on food addiction attributions. As
predicted, participants in the overeating condigefected leseempting snacks than in the
undereating condition. However, this effect wasmetliated by guilt/dietary concern. There was also
no association between food-addiction attributiand snack choice. These findings suggest that
perceived overeating affects snack choice butemwd fiddiction attributions. Future research should
investigate whether food addiction attributions rbaydriven by feelings of guilt and dietary concern

following longer-termdisinhibited eating patterns.

Key words: Attribution theory; Food addiction; Guilt; Dietaconcern; Beliefs
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Introduction

Worldwide rates of obesity have more than douhtetthé past three decades, with
approximately 1.9 billion people classified as eweight (BMI > 25 kg/m), and 600 million
classified as obese (BMI > 30 kgfnfWorld Health Organisation, 2016). This so-cdlle
‘obesity epidemic’ has been attributed to a ranfgen@ironmental, behavioural, and
biological factors, and one theory holds that atdietion’ to high-calorie foods may underlie
some cases of obesity (e.g. Kenny, 2013). The @rddood addiction is widely debated
throughout the scientific community, and severakegchers have contested the view that
food can be addictive in the same way as drugbudea (Carter et al., 2016; Hebebrand et al.,
2014; Ziauddeen, Farooqi, & Fletcher, 2012). Desttits, the theory appears to receive
much support from the lay public (Ruddock & Hardm2@d17). Recent surveys show that 86
per cent of community samples believe that cefftaods are addictive, and 72 per cent hold
the view that food addiction is to blame for thergased prevalence of obesity (Lee et al.,
2013). Support for the food addiction concept appéo be particularly popular amongst
those with increased weight status (Lee et al.320dbr example, individuals with increased
BMI were more likely to believe that they are adeéécto food (Ruddock, Dickson, Field, &
Hardman, 2015). In addition, research suggestdhiibaerm ‘food addiction’ is commonly
used by members of the lay public to refer to @yeanf eating behaviours such as reward-

driven eating, a preoccupation with food, and ragafavings (Ruddock et al., 2015).

Given the lack ogcientificsupport for the concept, one possibility is thedgle may
use food addiction to provide a more personally sowally acceptable attribution for
overeating (Rogers & Smit, 2000). Specificallyisithought that, by attributing eating to the
‘addictive’ effects of the food or to a biologicatddiction’, perceptions of personal
responsibility are minimised. This perspectiveniaccordance with Attribution Theory

(Weiner et al., 1971; Weiner, 1974) which accodotghe tendency for individuals to
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provide self-serving attributions for undesirab&haviours which emphasise the role of
externalanduncontrollablecauses, such as biological or environmental inftes, and to
downplay the role oihternal andcontrollablefactors, such as personal choice (Sedikides &
Strube, 1995). Using this framework, the concepaddliction’ is thought to implicate
uncontrollable influences upon behaviour and tharsrays the drug user or overeater as a

‘helpless victim of disease’ (Davies, 2013).

Consistent with this idea, there is evidence thHtserving attributions, which
emphasise the role of uncontrollable and extenfhlences, may be used as a means of
‘excusing’ perceived overeating. In a recent stupigrticipants who believed they had eaten
more than usual were more likely to attribute tleating to the size of the portion (an
external influence), compared to those who belidhiegt had eaten less or roughly the same
as usual (Vartanian, Reily, Spanos, Herman, & RoR@17). Similarly, self-reported
emotional eaters who were led to believe they lzenemore than previous participants (i.e.
norm violating feedback), were more likely to dttrie their eating to negative emotions (i.e.
an uncontrollable factor) compared to those inr#rob condition (Adriaanse, Prinsen, de
Witt Huberts, de Ridder, & Evers, 2016). Theseifigd suggest that there may besaisal
effect of perceived overeating on self-servingladtions. There is also evidence that self-
serving attributions are associated with dietanyceons and negative affect following eating.
In one study, participants who were primed to oaeexperienced greater negative affect,
and were subsequently more likely to attributerteating to an uncontrollable cause (i.e.
mental fatigue), compared to those in a controbdon (Adriaanse, Weijers, de Ridder, de
Witt Huberts, & Evers, 2014). Negative emotionaltes following overeating, such as
increased guilt and concern, may therefore makeie likely that people will attribute their
eating to external causes (e.g. food addictiord away of minimising personal

responsibility.
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Food addiction attributions and eating-relatedt@nid concern may also have
consequences for subsequent food choice. The cooickpmd addiction is often used to
denote a perceived lack of control around food (Ruw#t et al., 2015) and, according to
predictions derived from self-efficacy theory, slatv self-control beliefs may have
detrimental effects on healthy eating (Steptoe &g 2001). However, contrary to this,
there is evidence that being aware of one’s limgaplacity for self-control may help
motivate individuals to minimise their exposurdeémpting foods. In one study, hungry
participants, who believed they hatba capacity for self-control, selected less tempting
snacks to take home with them (when given a mop#taentive to return the snack one
week later), compared to satiated participants bdi®ved they had laigh capacity for self-
control (Nordgren, van Harreveld, and van der PRGD9). In another study, participants
who were led to believe that they had scored highlan ostensible measure of food
addiction, demonstrated higher levels of dietanyoeon and subsequently exposed
themselves to tempting foods for less time thasehsho were led to believe they had low or
average levels of food addiction (Ruddock, Chaisden, et al., 2016). These findings
suggest that individuals who perceive themselvdgetdood addicts’, and who experience
increased levels of dietary concern, may be pdatluinclined to minimise their exposure to
tempting foods. Feelings of guilt may also affdwt extent to which individuals expose
themselves to tempting foods. Indeed, it is thoulgat guilt serves as a reminder of one’s
long-term goals, and motivates individuals to ergagoehaviours which ‘correct’ a
perceived goal violation (Allard & White, 2015; Tgmey et al., 2007). In support of this, a
recent meta-analysis has highlighted an imporw@letaf guilt in the implementation of a
variety of health behaviours (Xu & Guo, 2017).

Drawing on the above, the primary aim of the curstndy was to investigate

whether feelings of guilt and dietary concern faling perceived overeating would lead
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individuals to attribute their eating to a ‘fooddaction’ and to the foods’ addictive

properties. Feelings of guilt and dietary concegamnenindirectly manipulated by leading
participants to believe they had eaten more thaeréating condition), less than (undereating
condition), or roughly the same (control conditiamount of palatable food as their own
estimated consumption and relative to previous bgaguticipants. It was predicted that those
in the overeating condition would demonstrate hideeels of guilt and dietary concern, and
would consequently be more likely to perceive thelres as food addicts (hypothesis 1) and
to attribute their eating to the ‘addictivenessttué foods (hypothesis 2), relative to those in
undereating and control conditions.

A secondary aim was to examine the effects ot gmdi dietary concern on the extent
to which participants would minimise their expostaeempting foods. In line with previous
research (Nordgren et al., 2009; Ruddock, Chrisearet al., 2016), we hypothesised that
individuals in the overeating condition would se¢lless tempting snacks to take home with
them, compared to those in control and undereatmnglitions, and that this would be
mediated by higher levels of guilt and dietary anghypothesis 3). Finally, we explored
whether the selection of less tempting snacks wbaldssociated with self-perceived food
addiction and low self-control beliefs, consistesith previous findings (Nordgren et al.,

2009; Ruddock, Christiansen, et al., 2016) (hypaithé).

Method

Participants
A power calculation was conducted using G*Powed{&der, Faul, & Buchner,
1996). This determined that a total sample siZ&loivas required to detect a medium-sized

main effect between three conditions (05, power =0.8=0.35) in a between-subjects



129  design. Medium-sized effects have been reportgaanious similar research (Adriaanse et
130 al., 2014; Ruddock, Christiansen, et al., 2016).3l\ghtly over-recruited to account for

131  participants guessing the aims of the study. Festaléand student®NE9Q) from the

132 University of Liverpool were invited to take panta study which they were led to believe
133  was about memory and food intake. Participants waardomly allocated to one of three

134  conditions (i.e. overeating, undereating, or cdiptsuch that there were 30 participants in
135 each condition. As this was a preliminary study ifttod addiction attributions, only females
136  were recruited in order to minimize between-subgiiferences. Participants were excluded
137  from the study if they were currently dieting, @dhany food allergies or intolerances.

138  Ethical approval was granted by the Institute ofdRslogy, Health and Society at the

139  University of Liverpool.

140 Measures and materials

141 Ad libitum buffet lunch.

142 The buffet lunch consisted of a variety of sweet aavoury high fat/sugar foods. In
143  total, the lunch comprised 2608 calories and 11#ab{see supplementary online materials
144  for more details). Plates and bowls were covertygived before and after consumption to
145  provide a measure of actual calorie intake.

146  Guilt and dietary concern manipulation: Bogus datasheet.

147 Levels of guilt and dietary concern were indirectignipulated by exposing

148  participants to information about the amount ofcluiood eaten by ostensible previous

149  “participants” via a bogus data sheet (see suppitamgonline materials for more

150 information). Such techniques have previously bhesad to manipulate beliefs about the food
151  consumption of previous ‘bogus’ participants (&gbinson et al., 2014). In the current

152  study, the number of calories consumed by the bpgtgcipants was based upon each

153  participant’s estimated number of calories consuthgthg the buffet lunch (i.e. estimated
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intake). Participants in the overeating, undengatand control conditions were led to
believe that previous ‘participants’ had consuness lthan, more than, or roughly the same
as their estimated intake, respectively. In additmthis, participants were given bogus
feedback from the experimenter about the numbealofries they themselves had eaten
during the buffet lunch. Participants in the ovéiren undereating, and control conditions
were told by the experimenter that they had eatererthan, less than or roughly the same as
their estimated calorie intake, respectively (sggkementary online materials for more
details). Levels of guilt and dietary concern wexpected to be highest in the overeating
condition, and lowest in the undereating condition.
Manipulation checks: Guilt and dietary concern ratings

To ensure that the manipulation had been succesgsiicipants were asked to
indicate their current level of guilt and dietagncern using two 100mm VAS scales. Each
scale was presented on a computer screen witlolllogving instruction: “Earlier in the
experiment, you received some feedback on how maloyies you consumed”. The Concern
scale was then preceded with “How CONCERNED did teedback make you feel?”, and
the Guilt scale was preceded with “How GUILTY didstfeedback make you feel?”. Both
scales were anchored with ‘Not at all’ to the lafid ‘Extremely’ to the right.
Self-perceived food addiction

To assess the effect of condition on self-percefeed addiction (i.e. hypothesis 1),
participants were asked to “Please indicate thergxb which you agree with the following
statement: ‘I believe myself to be a food addidResponses were provided on a 5-point
Likert scale ranging from ‘Strongly Disagree’ taré&ngly Agree’. This measure has
previously been used to assess self-perceivedddduttion in groups of participants who
had been led to believe they had scored high, dowayerage on an ostensible measure of

food addiction (Ruddock, Christiansen, et al., 2016
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Eating attributions

To assess the effect of condition on participaatisibutions for eating (i.e.
hypothesis 2), the following instruction was dig@d on the computer screen: “What was the
most influential factor in determining how muchtbé buffet lunch you ate? Please indicate
by assigning values ‘1’ (most influential) to 'X@ast influential) to the reasons provided
below”. Ten reasons were listed in the followingen: ‘I felt hungry’, ‘The foods were really
addictive’, ‘To relieve negative emotions (e.g.dxwm, anxiety etc.)’, ‘I couldn’t control
myself’, ‘I didn’t want to turn down free food’, Was craving something sweet/salty’,
‘Because they were just there’, ‘I liked the taste¢he foods’, ‘Out of habit - | eat when I'm
watching TV’, and ‘I wanted to fill myself up’.
Temptingness ratings and snack selection

To examine the effect of condition on snack sebec(i.e. hypothesis 3), participants
were presented with the following six snacks: 78gkpTesco chocolate rice cakes (336
kcals, 15.0g fat), 259 bag Walkers Baked Readye8altisps (102 kcals, 2.0g fat), 45g bar
Cadburys Dairy Milk (238 kcals, 13.7¢ fat), 35.6g Shead Yoghurt break forest fruit
flavour (146 kcals, 3.6g fat), 259 bag Tesco neflyjbeans (93 kcals, 0.1g fat), 160g pack
Nairn’s Gluten Free Oat cakes (774 kcal, 33.3g fRrticipants ranked the snacks in order
of temptingness, ranging from 1 (most tempting) {teast tempting), and then selected one
of the snacks to take home with them. The key ddgetwvariable for this measure was snack
selection (i.e. whether participants selected aenooidess tempting snack). Importantly, a
lower score on this measure indicated the seledionore tempting snacks. It was
hypothesised that participants in the overeatinglitmn would select less tempting snacks
to take home with them, compared to those in cbatrd undereating conditions, and that

this would be mediated by increased guilt and dyetancern. This would indicate that
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participants in the overeating condition were afieng to limit their exposure to tempting

foods.

Food-related self-control ratings

Participants’ perceived ability to control theiofibintake was assessed on a scale
which ranged from O (extremely poor) to 8 (extreyrggdod). The scale was presented
alongside the following instruction: “On a scale0e8, how would you rate your ability to
control your food intake?”. This measure was ipooated to assess whether perceptions of
low self-control would be associated with the sebecof less tempting snacks (hypothesis
4). Similar single-item scales have been useddesasself-control beliefs in participants who
had received bogus feedback about their capaaityeid-control (Jones, Cole, Goudie, &
Field, 2012).
Additional measures and eating behaviour trait questionnaires

The Yale Food Addiction Scale (YFAS; Gearhardt, fdmr& Brownell, 2009) ,
Three Factor Eating Scale (TFEQ); Stunkard & Messi®85), and a subjective measure of
hunger and fullness were included to provide dpsgg information about the sample (see

supplementary online materials for more informatimout these measures).

Aside from temptingness ratings and the bogus Hdaé&dsall measures were
presented, and responses recorded, on a laptoputemysing Inquisit 3.0 software
(Millisecond Software, 2012).

Procedure

Figure 1. provides an overview of the study procedRarticipants were required to

attend two study sessions, 1 week apart. Thesission took place between 12pm and 2pm

in order to coincide with usual lunch hours, andipgants were asked to refrain from eating
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or consuming any calorie-containing drinks for 3itsobeforehand. Upon arrival, participants
provided written consent, and completed a medicsably questionnaire to ensure the
absence of any food allergies or intolerances. They completed hunger and fullness VAS
scales before being presented withdldibitumbuffet lunch to be consumed while watching
a television (TV) programme. The experimenter gaeeinstructions to ‘eat as much of the
food as you wish’ and to ‘pay attention to the TMdgramme as there would be a memory
test afterwards’. The experimenter then started¥h@rogramme Eawlty Towersepisode
‘The Kipper and the Corpse’) which was approxima&9) minutes in duration. The decision
to include a TV programme while eating the buftetdh was two-fold. Firstly, it coincides
with the cover story that the study was lookingifdod intake and memory. Secondly,
watching television while eating has previouslyrbsbhown to decrease one’s ability to
monitor food intake (e.g. Moray, Fu, Brill, & Mayalr 2007), thus maximizing the
believability of our manipulation.

Once the programme had ended, participants weesldskestimate how many
calories they had consumed during the buffet lufitie. participant wrote down their
estimate which was then used by the experimentealtulate the bogus calorie feedback.
Participants then completed hunger and fullness ¥égédes, and a memory test which
consisted of 20 multiple-choice questions aboufli¥igorogramme. While participants were
completing these tasks, the experimenter covedlgutated, and wrote down on the bogus
participant data sheet, the number of caloriesumiesl by previous bogus participants (see
Table S1 for details about how these were caladlbgsed on the participant’s estimated
intake). The experimenter then returned with the@eted bogus participant datasheet and
informed the participant of the ‘actual’ numbercatories they had consumed (i.e. bogus
intake), and wrote this value onto the bogus datets{see Table S1 in online supplementary

materials for details of how bogus intake was cotegibased on the participant’s estimate).
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The participant was then asked to complete theayesmad age columns on the datasheet (i.e.
gender and age). Participants were left alone thghdatasheet for 1 minute while they
completed these columns. This was to provide ppatits with sufficient time to notice the
number of calories consumed by previous bogusgpaatits in relation to the number of
calories they themselves had ostensibly consumgddicated above, participants in the
overeating, undereating, and control conditionsewed to believe that previous
‘participants’ had consumed less than, more thamughly the same as their estimated
intake, respectively (see supplementary online nedsg.

The bogus datasheet was then removed and partisipampleted the post-
manipulation measures, specifically the eatinghattions rankings, guilt and concern VAS
scales, food-related self-control ratings, andatbsessment of self-perceived food addiction.
For the snack selection measure, the experimdmgargresented participants with six snack
foods which they were asked to rank in order ahjpéingness’. After they had done this,
participants were asked to choose one snack tohtake with them. Prior to selecting the
shack, participants were instructed that they wéadequired to keep the snack with them at
all times. They were told that if they returned imack uneaten one week later, they would
‘win’ £2 and be able to keep the snack. All snagkse worth less than the monetary
incentive offered to participants if they refrainfiedm eating the snack over the ensuing 1-
week period (i.e. £2). The experimenter markedstiected snack with a sticker to ensure
that the returned snack was the original. A simnt@thod has been used to examine the
effect of self-control beliefs on snack selectidblo dgren et al., 2009).

During the second session, participants confirmbdtier or not they had eaten the
shack during the week and, if applicable, showedettperimenter the snack. Participants’
height and weight were taken and they completed FieQ-R, TFEQ-D and YFAS. Finally,

participants were fully debriefed and informedlod &iims of the study. Importantly,
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participants were told that the calorie feedbaak @etails of previous participants, that they
had received in the previous session was bogusmaftton designed to manipulate feelings
of guilt.
Data analysis

A multivariate analysis of variance (MANOVA) wasrmhucted to ensure that groups
did not differ with regards to appetite ratinge.(hunger and fullness) before and after the
buffet lunch, estimated calorie intake, actual calmtake, age, BMI, scores on the TFEQ-D,
TFEQ-R, and YFAS symptom count.
Manipulation checks

A MANOVA was conducted to ensure that the threedattons (i.e. undereating,
control, and overeating) had the expected effatigasticipants’ ratings of dietary concern
and guilt. In particular, we expected that thosthamovereating condition would demonstrate
greater levels of dietary concern and guilt comgadoethose in the control and undereating
conditions. Those in the undereating condition vexqgected to demonstrate the lowest
levels of dietary concern and guilt.
Hypotheses testing
We hypothesised that, relative to those in undergaind control conditions, participants in
the overeating condition woulihave higher ratings of self-perceived food addictio
(hypothesis 1)ij) assign a lower rank (indicating greater importancahe addictiveness
attribution (i.e. ‘foods were really addictive’)yipothesis 2), aniii) select a less tempting
snack (i.e. snacks that were assigned a highepttegness’ rank) to take home with them
(hypothesis 3). The predicted effects of conditbareach dependent variable (i.e. self-
perceived food addiction, addiction attributionkisngs, and snack selection) were expected
to be mediated by higher subjective ratings ofatietoncern and guilt in the overeating

condition, relative to control and undereating dgtads.
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To test our first hypothesis, a univariate ANOVAsa@nducted with condition (i.e.
overeating, undereating, control) as the indepetmable, and self-perceived food
addiction as the dependent measure. Due to thepa@metric properties of the data, the
effects of condition on attribution rankings (hyipesis 2) and snack selection (hypothesis 3),
were analysed using Kruskall-Wallis tests. For bothotheses 2 and 3, condition was
entered as the grouping variable. For hypothesiarikings for each of the 10 eating
attributions were entered as dependent variab@shypothesis 3, the dependent variable
was the temptingness rank that was assigned tgetbeted snack (i.e. lower ranks indicated
increased temptingness). Follow-up Mann-Whitnetgsis were conducted to compare
snack selection between each of the three condition

Where significant main effects of condition weresetved, mediation analyses were
conducted to examine whether these were mediatediliyand/or dietary concern ratings.
Prior to analyses, conditions were dummy coded thighcontrol condition as the reference
category (consistent with the procedure recommebgddayes and Preacher, 2014). In each
model, condition (i.e. overeating vs. control/uredging vs. control) was entered as the
independent variable, and guilt or dietary coneatimgs was entered as the mediator
variable. Figure 2 provides a schematic representaf the hypothesised relationship
between condition and each of the dependent vagabia guilt and dietary concern.
Mediation analyses were carried out using PROCHEE%I¢l 4) (Hayes, 2012). Please see
supplementary online materials for more detailsualite procedure used.

Finally, Spearman’s correlation analyses were cotatlito explore whether less
tempting snack selection would be associated weilfhperceived food addiction and

decreasedelf-control beliefs (hypothesis 4).



328 Results

329 Preliminary analysis of the data revealed that BM§$ positively skewed. Thus, using
330 the outlier labelling rule defined by Hoaglin amglielwicz (1987), one participant in the

331 overeating condition (BMI = 40.18) was removed. Tpasticipants (both in the overeating
332  condition) indicated that they had guessed the aintise study and were therefore also

333 removed from subsequent analySeBarticipant characteristics, appetite ratinggofteeand

334  after the buffet lunch), and estimated and actakrie intake are provided in Table 1.

335 Importantly, participants did not differ significdynbetween groups with regards to any of
336 these characteristicps$.13). One participant (in the control conditiongtnthe YFAS

337 diagnostic criteria for food addiction.

338  Manipulation check

339 There was a main effect of condition on ratingslietary concern and guilt,

340 F(4,168)=6.77p<.001,5,? =.14, (Figure 3). Pairwise comparisons revealatl ltvels of

341 dietary concern were significantly greater in there@ating condition relative to both control
342  (p=.003) and undereating conditions<(001). Control and undereating conditions did not
343  differ with regards to dietary concenp=.100). Levels of guilt were greater in the overeat
344  condition compared to the undereating conditipw.Q01). While they were in the expected
345  direction, guilt ratings in the overeating conditidid not differ significantly from those

346 obtained in the control condition (p=.052). Gudtéls were significantly lower in the

347 undereating condition compared to the control cihordlip=.004). These results indicate that
348  our manipulation had been successful.

349  Self-perceived food addiction (hypothesis 1)

350 Contrary to our first hypothesis, there was noctféd condition on participants’

351 responses to the assessment of self-perceivedafididtion,F(2,84)=.13p=.878,,2 = .00,

! The overall pattern of results remained the saimervanalyses were re-run with these three partitiiacluded.



352  (Table 2). Exploratory Pearson’s correlation anegyevealed that self-perceived food
353  addiction was not significantly correlated with é&w of guilt (=.088,p=.420) or dietary

354  concern k=.056,p=.606) (see Table S3 in supplementary online mas$gria

355

356  Addictiveness attribution ranking (hypothesis 2)

357 The hunger attribution (“I was hungry”) was mogtduently ranked as the first or
358 second most influential reason for eating acrdgsaaticipants (78.2%), while the emotional
359 eating attribution (“For emotional reasons”) wasstrioequently ranked as the least or

360 second from least influential reason for eating4&d). Contrary to our second hypothesis,
361 the rank assigned to the addiction attributiondts are really addictive”) did not differ

362  between conditiond$](2)=.128,p=.938,5,> =.00 (Table 2). The rank assigned to all other
363 attributions also did not differ between conditigps>.055)(see Table S2 in supplementary
364  online materials).

365 However, exploratory Spearman’s correlation analysgealed that, across the entire
366 sample, the rank assigned to the addiction attdbwas negatively correlated with levels of
367 guilt and dietary concern (guilt; =-.314,p=.003; concernts =-.218,p=.043) (Table S3in
368  supplementary online materials). This suggesedagionship between higher levels of guilt
369 following eating and rating the ‘addictiveness lué foods’ as a more influential reason for

370 eating.

371  Snack selection (hypotheses 3 and 4)

372 The majority of participants (62.1%) selected tmeast tempting snack to take home
373  with them. The Kruskal-Walllis test indicated tHag temptingness of the snack selected

374  differed significantly between conditiortd(2)=7.16,p=.028,,? =.07. As predicted,

375  participants in the overeating condition selecigdifcantly less tempting snacks (i.e. snacks

376 that had been assigned a higher rank) than thabe inndereating condition, U=265.50, Z=-
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2.62,p=.009. Snack selection did not differ significarttigtween those in the undereating
and control conditions, U=342.50, Z=-1.98;.053 (although there was a trend in the
expected direction such that those in the underg@abndition selected more tempting
snhacks) (Figure 4). Snack selection did not diffetween the overeating and control
conditions, U=357.00, Z=-.834=.404.

Subsequent mediation analyses revealed no indifesxdt of condition on snack
selection via guilt (undereating vs. contiot.08, standard error (SE)=.15, 95% Confidence
Intervals (Cls)=-.17, .43; overeating vs. contlsi:.05, SE=.12, 95% Cls= -.44,.09) or
dietary concern (undereating vs. contist:03, SE=.10, 95% Cls = -.30, .11; overeating vs.
control:b=.06, SE=.17, 95% ClIs =-.25, .42).

Contrary to predictions, there was no associatetween selected snack rank (i.e.
lower values indicate the selection of more tengptinacks) and self-perceived food
addiction (s=-.044,p=.682) or self-control ratings£-.011,p=.923).

Exploratory analyses

Exploratory correlation analyses revealed thatgetteived food addiction correlated
negatively with self-control ratings< -.429,p<.001), and positively with TFEQ-D=.444,
p<.001), and YFAS symptom count(341,p=.002). These findings indicate that self-
perceived food addiction was associated with lguezceptions of self-control, and greater
dietary disinhibition, and YFAS symptom count.

Exploratory analyses revealed that the rank asdigméhe ‘addictiveness of the
foods’ did not correlate with estimated calorieaks (i.e. prior to the manipulation), €-
.030,p=.780) or with actual calorie intakes£-.019,p=.858). Please see supplementary
online materials (Table S3) for a correlation masthowing correlation coefficients between
dependent variables and self-report measures iedludthe study. Finally, there was no

effect of condition on self-control ratings(2,84)=2.48p=.090,,? =.06.
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Discussion

The primary aim of the current study was to in\gt the extent to which perceived
overeating would lead participants to attributartbating to a ‘food addiction’, due to
increased levels of dietary concern and guilt. [/thiis idea has been previously discussed
in the literature (e.g. Rogers & Smit, 2000), to knowledge it has not been empirically
tested until now. Specifically, it was predictedttimdividuals who were manipulated to
believe they had overeaten (overeating conditiam)ld/experience increased levels of guilt
and dietary concern, and would consequently be tilaly to perceive themselves as food
addicts (hypothesis 1) and to attribute their gatnthe ‘addictiveness’ of the foods
(hypothesis 2), than those in undereating and cbotnditions. We also predicted that those
in the overeating condition would select less tengpsnacks to take home with them,
compared to those in control and undereating cmmdit and that this would be mediated by
levels of guilt and dietary concern (hypothesisFally, we explored whether the selection
of less tempting snacks would be associated wiftpseceived food addiction and low self-
control beliefs (hypothesis 4).

Levels of dietary concern and guilt were indeeghbst in the overeating condition,
relative to undereating and control conditions, kxweest in the undereating condition
compared to overeating and control conditions. s€Hendings indicate that our manipulation
had been successful. However, contrary to ourtiypothesis, there was no effect of
condition on self-perceived food addiction. Therrevalso no significant positive
correlations between self-perceived food addictiod ratings of guilt or dietary concern.
Instead, exploratory analyses revealed that setfepeed food addiction correlated
negatively with self-control ratings, and positi&lith two trait measures of addictive and
disinhibited eating (i.e. TFEQ-D and YFAS) that eebtained 1 week following the

manipulation. This is consistent with our previdinslings (Ruddock, Field, & Hardman,
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2016), in which individuals who perceived themsslas food addicts scored higher on trait

measures of disinhibited eating, than those whadiddentify as food addicts.

Contrary to our second hypothesis, there was featedf condition on the ‘foods
were addictive’ attribution for eating. Howevecrass the entire sample, this attribution was
ranked as a more influential reason for eatindnasé with increased subjective ratings of
guilt and dietary concern. Furthermore, exploratmgrelational analyses revealed that the
rank assigned to the addictiveness attribution wesssociated with estimated or actual
calorie intake. These findings suggest that attidims about the addictive potential of certain
foods may be more closely related to negative emstelicited following consumption of
these foods, rather than to actual food intakes Thconsistent with previous research in
which providing self-serving attributions for eaji(i.e. emotional eating) was related to
increased dietary-related concerns, rather tham @actual tendency to engage in emotionally
driven eating (Adriaanse, de Ridder, & Evers, 20IHpwever, as there was no effect of
condition on the rank assigned to the ‘addictivehattribution, we are unable to conclude
that eating-related guilt and dietary concern heaugsaleffects on food addiction

attributions.

A secondary aim was to examine ttumsequencesf perceived overeating and food
addiction attributions on subsequent snack selecBased on previous findings (e.g. Allard
& White, 2015; Ruddock, Christiansen, et al., 2Q1t6)as predicted that individuals who
were led to believe they had overeaten, would s&#es tempting snacks to take home with
them, compared to those in undereating and cootraditions, and that this would be
mediated by higher levels of dietary concern aritt. gAs hypothesised, we found an effect
of condition on snack selection, and this was dutdse in the undereating condition
choosingmoretempting snacks than those in overeating conditi@mack selection did not

differ significantly between those in the contrabaundereating conditions (though there was
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a non-significant trend for those in the undereptiandition to select more tempting snacks),
or between the control and overeating conditiadewever, contrary to prediction, the effect
of condition on snack choice was not mediated lyesitive levels of guilt and/or dietary
concern. Snack selection was at&t associated with self-perceived food addictionedf-s

control ratings.

These findings are inconsistent with our previandihgs, in which we found that
increased levels of dietary concern (due to maaimg food addiction beliefs) led
participants to decrease the amount of time theptsgxposed to tempting foods, (Ruddock,
Christiansen et al., 2016). Thus in the curramtigtthe effect of condition on snack
selection appears to have been driven by an atteenmaechanism. One possible explanation
is that perceptions of lower calorie intake in timelereating condition may have given
participants a ‘license to over-eat’, thus leadmgnore tempting snack selection. This idea is
consistent with recent findings in which particigawho were led to believe they had
expended more calories during exercise consumed food during a subsequead libitum
test meal, than those who were told they had exgfelver calories (McCaig, Hawkins, &

Rogers, 2016).

It is also possible that participants’ levels dietg may have masked any influence of
dietary concern, guilt, or self-perceived food atidn, on snack choice. Specifically, in the
current study, participants selected a snack t® akne with them after consuming a buffet
lunch (i.e. when they were satiated). In contriasbur previous study (Ruddock,
Christiansen, et al. 2016) participants were exppdsdoods when they were hungry. Known
as the ‘cold-to-hot empathy gap’ (Loewenstein, )9pfevious research has demonstrated
that individuals who are satiated (i.e. in a ‘calthte) tend to overestimate their ability for
self-control compared to when they are hungry & ‘hot’ state) (Nordgren et al., 2009).

As such, one possibility is that satiated partiotpan the current study may have felt
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particularly confident about their ability to reifndrom eating the snack during the week, and
this may have exerted greater influence over soholce than dietary concern, guilt, or food

addiction beliefs.

The current study yields a number of limitationsekhshould be addressed in future
research. Firstly, it is important to consider tpatticipants in the current study were
informed that they had consumed an amount thatr@asve to their estimated calorie
intake. As such, the bogus calorie feedback mag ganerated betweembject as well as
betweeneondition differences. Specifically, it is possible thatlfags of guilt and dietary
concern may have varied substantially betweenqgyaaints in the same condition as a result
of receiving different calorie feedback. Nonetlsslehe decision to provide participants with
tailored (rather than universal) calorie feedbaeks taken to ensure that it was always less
than (in the undereating condition), more thartt{govereating condition), or equal to (in
the control condition) the amount of calories map@antsbelievedthey had eaten. This may
not have been achieved had we provided participaititisuniversal calorie feedback. As
such, providing participants with tailored caldeedback likely maximized the effectiveness
of the manipulation on feelings of guilt. Importnino between-group differences were
observed with regard to actual or estimated (pratpugation) calorie intake, suggesting that

the observations made in the current study werdalttee manipulation.

Secondly, the current study did not take into aot@articipants’ dieting goals. This
may have been an important factor in the currertystas previous findings suggest that
individuals are most likely to provide self-serviatjributions for behaviours which are
perceived to violate their own personal standafilsef & Sutton, 1957; Jellinek, 1960). As
such, future research should investigate the pitisgiihat individuals with strict dietary
goals may be most likely to provide food addictaitributions following an eating-related

guilt induction. Finally, the all-female sampleedsin the current study limits the
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generalisability of the findings to other populato Future research is required to examine
the effect of perceived overeating on food addrcattributions and snack choice in male

participants.

Despite the aforementioned limitations, to our klemlge the current study is the first
to investigate whether the concept of food addictiay be used as a self-serving attribution
for eating. In doing so, our results suggest theihgle episode of perceived overeating is
unlikely to alter self-perceived food addiction. iheless, it remains plausible that the
concept of food addiction may be used as a selirsgattribution following more regular
and repeated patterns of disinhibited or ‘bingéinea Indeed, evidence suggests that binge
eating is a highly stigmatized behaviour (Bannountdr-Reel, Wilson, & Karlin, 2009), and
thus individuals who regularly engage in disintebipatterns of eating may be particularly
inclined to use the concept of ‘food addiction'aasieans of minimizing perceptions of
blame. Future research should investigate thisipitisy by examining the effects of
perceived overeating, dietary concern, and guiltfomd addiction attributions in those with a

propensity for trait overeating, such as in obedammge eating samples.

Overall, the current study provides a novel mettogical approach for
manipulating eating-related guilt and dietary candbat may be useful for future research.
While our findings do not fully support the concepfood addiction as an ‘attribution’
(Rogers & Smit, 2000), we provide correlationalderice to suggest that beliefs about the
addictive potential of foods are related to feddinf eating-related guilt and dietary concern.
Future research should aim to clarify the directbthis relationship (i.e. whether eating-
related guilt/dietary conceausesattributions about the addictiveness of foods, or
alternatively whether eating foods that are peeeti@s addictive causes guilt/dietary

concern), and to investigate the possibility tleatcf addiction may be used as a self-serving
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attribution for those who experience repeated e@sof eating-related guilt and dietary

concern.

This research did not receive any specific grant &m funding agencies in the public,
commercial, or not-for-profit sectors.
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627 Tables

628  Table 1.Participant characteristics, appetite ratings, aestimated and actual calorie intake, in each

629 condition. Values are means with standard deviationparentheses.

Undereating (h=30) Control (n=30)  Overeating (n=27)

Age (years) 22.30(7.31) 22.73(9.28) 20.70(5.90)
BMI (kg/m?) 23.10(2.73) 22.53(1.69) 23.59(2.67)
TFEQ-R 7.33(4.40) 8.59(4.58) 7.70(3.96)
TFEQ-D 7.53(3.09) 5.93(3.21) 7.11(3.53)
YFAS-symptoms 1.97(1.16) 2.00(1.44) 1.41(0.93)
Estimated intake (Kcal) 566.17(268.11) 500.00(282.36) 622.78(413.97)
Bogus intake 267.63(141.29) 536.00(146.38) 950.99(218.16)
Actual intake (Kcal) 810.51(259.69) 792.95(303.79) 838.51(354.09)
Hunger VAS (pre meal) (mm) 64.30(18.11) 68.93(22.66) 71.56(14.25)
Fullness VAS (pre meal) (mm) 19.27(19.24) 14.97(16.99) 17.56(18.28)
Hunger VAS (post meal) (mm) 8.07(9.15) 10.33(17.64) 13.15(19.02)
Fullness VAS (post meal) (mm) 77.70(19.00) 78.60(22.03) 70.33(27.56)

630  *i.e. the number of calories participants estimatery had consumed during the buffet lurftior to the

631 manipulation. N.B. All hunger and fullness ratingsre taken before the guilt manipulation.

632

633 Table 2. Mean (standard deviations) self-perceived food etituh rating, and rank assigned to the ‘foods were
634 addictive’ attribution, in each of the three conalits.

Undereating  Control Overeaf’g
Self-perceived food 2.70(1.06) 2.63(1.19) 2.78(.93)
addiction (Likert rating
1-5)
“Foods were addictive”  6.50(2.45) 6.33(2.32) 6.51(238)
attribution (rank, 1-10)2 639

640 ! Responses to the assessment of self-perceivedafididtion (i.e. ‘Please indicate the extent to Whjou
641 agree with the following statement: “I believe mys$e be a food addict™) were provided on a 5-pdiikert
642 scale ranging from 1='Strongly Disagree’ to 5="'Sigty Agree’.

643 2Lower rank indicates more importance
644

645 Figure legends

646 Figure 1. Overview of study procedure in sessions 1 and 2.

647  Figure2. Schematic representation of the hypothesised effemtindition on self-perceived food
648  addiction, addictiveness ranking, and snack selegctiia dietary concern and guilt. It was predicted
649  that those in the overeating condition would hanaatgr self-perceived food addiction beliefs (hyp
650 1), would assign a lower rank (indicating more imignce) to the addictiveness attribution (hyp 2),
651 and would select less tempting snacks (hyp 3)tivel#o those in the undereating and control

652  conditions. These effects were expected to be nesttsy increased levels of dietary concern and
653  guilt in the overeating condition.



654
655

656
657

Figure 3. Mean dietary concern and guilt ratings by condititsignificant atp<.01, **significant at
p<.001.

Figure 4. Mean temptingness rank (1=most tempting, 6=leampting) of snack taken in each of the
three conditions. Median (mdn) and range valuesis®provided for each conditiorp<.01.



1. Hunger/fullness ratings (T1)

A4

2. Participants consume buffet lunch.

3. Participants estimate the number of calories they consumed during the
buffet lunch

4. Hunger/fullness ratings (T2)

A4

5. Memory test (in keeping with the cover story)

6. Guilt/concern manipulation (Participants shown information sheet which
provided bogus information about the number of calories they had consumed,
and the amount consumed by previous participants).

|

A4

7. Eating attributions rankings

A4

8. Manipulation check: Dietary concern and guilt ratings

A4

9. Assessment of self-perceived food addiction

A4

10. Snack rankings (from most to least tempting) and snack selection

1. Participants confirm whether or not they had eaten the snack

A4

2. Complete measures of dietary behaviour.

~/

3. Height and weight

A4

4. Participants are fully debriefed

Figure 1. Overview of study procedure in sessions 1 and 2.
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Mediating variables:
Dietary concern/guilt

Dependent variables:
Self-perceived food addiction (hyp 1)
Addictiveness ranking (hyp 2)

Snack selection (hyp 3)

Independent variable:

Condition
(i.e. overeating vs. control,
undereating vs. control)

Figure 2. Schematic representation of the hypothesised effect of condition on self-perceived food addiction, addictiveness ranking, and snack
selection, viadietary concern and guilt. It was predicted that those in the overeating condition would have greater self-perceived food
addiction beliefs (hyp 1), would assign alower rank (indicating more importance) to the addictiveness attribution (hyp 2), and would select
less tempting snacks (hyp 3), relative to those in the undereating and control conditions. These effects were expected to be mediated by
increased levels of dietary concern and guilt in the overeating condition.
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Figure 3. Mean dietary concern and guilt ratings by condition. *significant at p<.01, **significant at p<.001.
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Figure 4. Mean temptingness rank (1=most tempting, 6=least tempting) of snack taken in each of the
three conditions. Median (mdn) and range values are also provided for each condition. *p<.01.



