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mechanisms underpinning this relationship. Studgiséessed the relative contribution of
‘emotional eating’, ‘susceptibility to hunger aridncontrolled eating’. Study 2 assessed
whether misperception of emotion and poor emotioanagement would mediate the
relationship between attachment anxiety and sirekszed eating (and then BMI). Two
cross-sectional online questionnaire studies wenelected (Study N = 665, & Study N =
548), in UK and US-based samples, which assesgedhatent orientation and BMI
alongside the potential mediators. The relativerdmution of emotional eating, susceptibility
to hunger and uncontrolled eating (Study 1) anficdities in emotion regulation and stress-
induced eating (Study 2) as mediators of this i@lahip were examined. In Study 1, parallel
multiple mediation analysis (PROCESS) showed thadt®nal eating and susceptibility to
hunger (but not uncontrolled eating) were signiicenediators of the relationship between
attachment anxiety and BMI. In Study 2, serial m&dn analysis showed that difficulties in
‘engaging with goal directed behaviours when upaetl stress-induced eating operated in
series to significantly mediate the relationshipwszn attachment anxiety and BMI. These
findings suggest that attachment anxious indivisldakl less capable in disengaging from
negative emotions and go on to try to soothe themsehrough eating which has a negative
impact on their BMI. There was less support foreaplanation of the relationship between
attachment anxiety and BMI based around the migpéian of emotion. Taken together, the
findings highlight attachment anxiety and emoti@gulation strategies as key targets for

interventions that aim to reduce overeating aneéexdody weight.
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relationships). These models are usually abstratted early interactions with caregivers
(Bowlby, 1969). Attachment orientation is often essed in terms of two orthogonal
dimensions; attachmenanxiety is characterised by a fear of abandonment whereas,
attachmenavoidance reflects a fear of intimacy. If an individual @ in attachment anxiety
and avoidance, they are ‘attachment secure’. Ihdividual is high in attachment anxiety or
avoidance or both then they are ‘attachment ingedql8rennan, Clark, & Shaver, 1998).
Attachment orientation can be assessed to reflegereral approach to relationships
(dispositional attachment orientation) or to refflfte approach to a specific relationship
(relationship-specific attachment orientation). éjetispositional attachment orientation will
be our focus. A recent meta-analysis indicated #t&chment anxiety is more strongly
associated with unhealthy eating behaviours th#actanent avoidance (Faber, Dubé, &
Knauper, 2018). Therefore, our paper focuses aclatient anxiety.

Previous research has shown that, in a UK uniyestudent population, greater
attachment anxiety is predictive of a heavier badgss index (BMI) and that this
relationship is significantly mediated by disinhédad eating, which reflects a general
propensity to overeat (Wilkinson, Rowe, Bishop, &Bstrom, 2010). In weight-loss surgery
candidates, higher attachment anxiety is associattd greater incidence of binge eating
(Shakory et al., 2015). Research has also showrattsaehment anxiety is generally higher in
bariatric surgery patients than lean controls (Mamwv, Hollywood, Ogden, & Hashemi,
2017; Pratt et al., 2016) and Wilkinson, Rowe, 8be| Johnson and Brunstrom (2017)
showed that disinhibited eating mediated the dffiee in attachment insecurity between

bariatric surgery candidates/ recipients and lage,and gender matched control participants.
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with unhealthy eating behaviours (including bingdirey, emotional eating and unhealthy
food intake) whereas attachment security was negjgtassociated with these behaviours.

The prevailing view is that the relationship betwedtachment anxiety, overeating
and body mass index can be explained in termsfeftafegulation (Maunder, Hunter, & Le,
2017). Attachment anxious individuals are relagvg@loor at managing their emotions
(compared to attachment secure individuals); thachment system is hyper-activated
leading to a hyper-vigilance to potentially upsweiti stressful negative social cues
(Mikulincer, 1998). Therefore, in order to ‘soothéhemselves, attachment anxious
individuals are more likely to rely oexternal sources of affect regulation such as food
(amongst others, e.g., smoking, substance misagaakpromiscuity) (Maunder & Hunter,
2001). Indeed, in bariatric surgery candidategchthent anxiety is associated specifically
with emotional eating (Taube-Schiff et al.,, 2015) and overallficlfities in emotion
regulation have been shown to mediate the reldiipnbetween attachment anxiety and
binge eating (Shakory, et al., 2015).

However, other explanations also exist to potéptexplain the relationship between
attachment anxiety and eating behaviour/ BMI. Fikhillips, Gibson and Slade (2012)
suggest that attachment anxiety is related to ‘tdsontrol’ over eating, after failing to find
a relationship between attachment anxiety and aifspeneasure of ‘emotional eating’,
rather finding a relationship only with a measufeumcontrolled eating’ (measures were
from the Revised Three Factor Eating Questionn@FEQ); Karlsson, Persson, Sjostrom, &

Sullivan, 2000).
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Siegel (2013) found that perception of one’s ownder (measured using the susceptibility
to hunger subscale from the original version of Teee Factor Eating Questionnaire;
Stunkard & Messick, 1985) mediated a relationsl@pween attachment anxiety and eating in
response to depression or anxiety. Stapleton armckd}a(2014) found that susceptibility to
hunger mediated a relationship between attachnmemtty and emotional eating.

To date, the measures underpinning the three exodars described have not been
compared within a single, well-powered model wighp@priate control measures included.
Therefore, the primary of objective of Study 1 w@asssess the relative contribution of these
potential mediators of the relationship betweeadtent anxiety and BMI.

As a secondary aim, we were concerned to includaltamative measure that more
directly tests the affect regulation explanatiohisTis because the emotional eating measure
from the revised TFEQ (Karlsson, et al., 2000)elatively limited in terms of the emotions
that it assesses (eating in response to ‘feeling’ plloneliness’ and ‘anxious’). By contrast,
the ‘eating to cope’ measure of the Palatable gdtotives Scale (PEMS; Burgess, Turan,
Lokken, Morse, & Boggiano, 2014) captures a broadmge of emotions that are more
targeted to the overall theoretical model of affegfulation (eating in response to ‘forgetting
worries’, ‘to help with depression and nervousne&dieer up in a bad mood’ and ‘forget
about problems’). In so doing, we aimed to rule thet possibility that the failure to observe
an effect of emotional eating, as reported by p&iét al. (2012), was due to the inadequacy
of the scale used to measure the emotional exmerieh individuals high in attachment

anxiety.
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Ogden, 2004). Faber and Dubé (2015) showed thatums parental attachment (reflecting
both attachment anxiety and avoidance) was assdciaith greater consumption of high

calorie foods in both adults and children. Howevke, role of mediators such as emotional
eating, susceptibility to hunger and uncontrolledtirgg in this relationship remain

unexplored. Therefore, the relationship betweeachthent anxiety and high calorie food
consumption was modelled here with potential medsaihcluded.

In summary, the overarching aim of this researcls waexplore the mechanisms
underpinning the relationship between attachmemrtegin and BMI. Study 1 assessed the
relative contribution of ‘emotional eating’, ‘sugtiility to hunger’ and ‘uncontrolled
eating’, hypothesising that one or more of theseabées would mediate the relationship
between attachment anxiety and BMI, and betweearcatent anxiety and high calorie food
consumption. We then report the results of a seaindy which builds on Study 1 by
examining the role of specific emotion regulationgesses. In Study 2 we hypothesised that
misperception of emotion and poor emotion managémeauld mediate the relationship
between attachment anxiety and stress-inducedgeédimd then BMI). We operationalised
misperception of emotion as lack of emotional awass and lack of emotional clarity. Poor
emotion management was operationalised as diffesulin engaging in goal-directed

behaviours when upset and having limited accessation regulation strategies.
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A total of 665 participants (male= 144, female=52tnpleted the study (826 started the
study but 161 failed to complete measures in fall avere therefore excluded). They were
recruited in a consortium-led approach (see Butt@amyrence, Chambers, & Munafo, 2016)
by university students based at the University mketpool N = 314), University of Bristol

(N = 116) and Swansea Universitl & 235) in the UK. To be eligible for the study
participants needed to be aged 18 years or oldEhawe no current or previous diagnosis of
an eating disorder. The sample consisted mainlynofersity students and staff and had a
mean age of 28.8 yearSY = 13.5) and mean BMI = 24.6 kg#r(SD = 5.9). Participants

provided informed consent prior to completion af gurvey though the specific aims of the
study were obscured with a cover story that stéhed the study was concerned with the
relationship between social factors and eating Wieha in general. Ethical approval was

obtained from local human research ethics comnsitib@ach site.

Measures

Attachment orientation was assessed using the short form version of xiperfences
in Close Relationships Questionnaire developed d&fphtaine and colleagues (Lafontaine et
al., 2016). This comprised two 6-item subscaleg for attachment anxiety (Cronbach’s
alpha = .88) and one for attachment avoidance (Cronbach’s aipl@t). Participants rated
their level of agreement with statements about tigderiences of interpersonal relationships
(e.g., I worry about being abandoned) on a sevem-goale ranging from ‘strongly disagree’

to ‘strongly agree’.

1 All Cronbach’s alpha values reported are fromdireent studies.
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them (e.g., When | feel anxious, | find myself Bgjiusing a four-point scale ranging from
‘definitely true’ to ‘definitely false’.

Eating to cope was assessed using the 4-item subscale of theBlal&ating Motives
Scale (Burgess, et al., 2014; Cronbach’s alpha8¥% Barticipants rated the extent to which
they consumed palatable foods in response to ensof®.g., To forget your worries) on a
five-point scale ranging from ‘almost never/ neveralmost always/ always’'.

Susceptibility to hunger was assessed using the 14-item subscale of the Ha@or
Eating Questionnaire (Stunkard & Messick, 1985;Mbaxh’s alpha = .77). Participants rated
the extent to which they perceived themselves pee&nce hunger (not emotion-related) and
how this affects their eating behaviour (e.g., fiea feel so hungry that | just have to eat
something’). They responded true/ false on the ntgjof measures or on a 4-point scale that
depended on the wording of the question.

Uncontrolled eating was assessed using the nine-item subscale oévised Three
Factor Eating Questionnaire (Karlsson, et al., 2@0@nbach’s alpha = .86). Participants
rated the extent to which statements about losomiycl over eating applied to them (e.qg.,
Sometimes when | start eating, | just can’t seestap) on a four-point scale ranging from
‘definitely true’ to ‘definitely false’ or a variarof this scale depending on the question.

Snack intake was assessed using a food frequency questionr@itesded on food
consumption between meals (Brown & Ogden, 2004is Tamprised two subscales one for
healthy snack intake (Cronbach’'s alpha = .68) am@ d¢or unhealthy snack intake

(Cronbach’s alpha = .82). Participants responded &sw often they consumed 22 common
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units. These were converted to metric measuresdier o calculate BMI (kg/m?).

Procedure

The study was hosted on Qualtrics survey softw&paaltrics, Provo, UT, USA) and
participants had to click an anonymised link (atiged via social media, posters and student
study-participation systems) in order to accesssthdy. Participants were asked to read an
information sheet and complete a tick box conserges. Following this, they were asked to
complete all of the measures as well as basic deapb questions. For each participant,
the order that the questionnaires were delivered rmadomised (using the randomisation
function within Qualtrics). Upon completion, paitiants were asked to provide their beliefs
about the aim of the study (demand awareness claack)vere then presented with a debrief

screen.

Data analysis

First, to assess the relative contribution of tbeeptial mediators of the relationship
between attachment anxiety and BMI (i.e., emoticgeting, susceptibility to hunger, and
uncontrolled eating,), we ran a parallel multiplediation model using PROCESS v2.16
(Hayes, 2013). This approach was selected becawde®ws for the simultaneous entry of
multiple mediators within a single model, such tha independent contribution of each
mediator as part of an indirect pathway from thedpstor to the outcome can be estimated. A
significant indirect pathway is inferred if the lewand upper limit confidence intervals
(LLCI & ULCI, respectively) do not cross zero. Fan overview of mediation analysis and
its application see Hayes (2012). Our model wasdgored with attachment anxiety

(predictor), BMI (outcome) and parallel multiple dig#tors (emotional eating, susceptibility
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the potential influence of attachment avoidancehiwwitthe model. Also, due to the
consortium-based approach we also controlled fatitution in which the data were
collected. Second, to examine the influence ofuidicig a more targeted measure of affect
regulation, an identical model was run again exceeitih the ‘eating to cope’ measure in
place of the ‘emotional eating’ measure.

Third, to examine the relationship between attaamttnanxiety and eating behaviour
associated with specific food types, we ran a pdrahultiple mediation model with
attachment anxiety (predictor), unhealthy snackowgcome) and parallel multiple mediators
(emotional eating, susceptibility to hunger, anccamirolled eating). In addition to the
covariates outlined for the first two models, wescalcontrolled for healthy snacking
behaviour (to ensure that we did not just reflecbaerall tendency to eat more). Finally, an
identical model was run again except with the feato cope’ measure was included in place
of ‘emotional eating’ measure.

In all models, the covariates were controlled fothe level of both the mediator and
the outcome. All models ran 1000 bootstrap sampled 95% confidence intervals are

reported.

Results
Cohort-level means and standard deviations for eaedsure and correlations between these

measures can be found in the supplementary matéfiables S1 and S2).
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model. When mediators were included, the diredti@hship between attachment anxiety
and BMI was no longer significant and there wegmnidicant indirect relationships via both
emotional eating and susceptibility to hunger. Whtes two simultaneous indirect effects
were compared (contrasts) it showed there wasgmofisant difference between them (i.e.,
one was not a significantly stronger/ weaker medidtan the other; LLCI = -.11 & ULCI =
.2). However, there was no significant indirectatieinship between attachment anxiety and
BMI via uncontrolled eating.

Our second parallel multiple mediation model whiobluded the ‘eating to cope’
scale in place of the ‘emotional eating’ scale sbdwan identical pattern of results. Further
information on this model can be found in the sep@ntary material.

<<Figure 1>>

Mediator s of the relationship between attachment anxiety and unhealthy snack intake

Our third parallel multiple mediation model (Figu2g showed that there was a significant
direct relationship between attachment anxiety amdhealthy snack intake when no
mediators were included in the model. When medsat@re included, the direct relationship
between attachment anxiety and BMI remained siggnifi and significant indirect

relationships via emotional eating, susceptibility hunger and uncontrolled eating were
evident. When the indirect effects were compareohtfasts) it showed there was no
significant difference between the effects via aor@l eating and susceptibility to hunger
(LLCI = -.13 & ULCI = .38). There was, however, @dficant difference between the

indirect effects via uncontrolled eating and emmaioeating (this was due to uncontrolled

eating having an unexpected negative relationshifh wnhealthy snacking whereas
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ULCI =-.21).

Our fourth parallel multiple mediation model, whiatcluded the ‘eating to cope’
scale in place of the ‘emotional eating’ scale,va an identical pattern of results. Further
information on this model can be found in the sep@ntary material.

<<Figure2>>

I nterim discussion

Our findings suggest that emotional eating/ eatingope mediates the relationship between
attachment anxiety and BMI. In addition to this, aleo found that attachment anxiety was
positively associated with susceptibility to hunged this, in turn, predicted BMI. However,
inconsistent with Phillips et al. (2012), we failemlfind an effect of attachment anxiety on
BMI via uncontrolled eating.

We found that emotional eating/ eating to cope,cepisbility to hunger and
uncontrolled eating all mediated the relationshgpween attachment anxiety and unhealthy
snack intake. Faber and Dubé (2015) found thatinseparental attachment was associated
with greater consumption of high calorie foods @thbadults and children. Our study extends
this finding by suggesting that unhealthy eating attachment anxious individuals is
underpinned by affect regulation and also enharmewer (but not loss of control over
eating because the association between uncontrediedg and unhealthy snack intake was
unexpectedly in a negative direction).

Nevertheless, the findings of Study 1 are limitgdfactors that prevent us from

drawing strong conclusions about the specific meigmas (relating to emotional eating and
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found that this measure mediated the associatibmelea attachment anxiety and emotion-
induced eating (Alexander & Siegel, 2013; StaplefoiMackay, 2014). These researchers
interpreted this finding as indicating that indivads high in attachment anxiety are inclined
to misperceive emotions as hunger which in turddda overeating. However, it is important
to clarify that the TFEQ simply assesses suscéipfibd hunger alone and does not measure
any dimension of misperception of emotion. Therfoine emotion regulation processes that
underpin the greater susceptibility to hunger ghkattachment anxiety individuals were not
specifically tested here nor in the previous stsidie addition, the emotional eating measure
used here (Study 1) does not specifically test dreattachment anxious individuals’ poor
emotion regulation skills underpin their emotioaating behaviour.

Therefore, in line with a study by Shakory et &015), in Study 2 we explored
mediators of the relationship between attachmertegn and eating behaviour (and then
BMI) with the Difficulties in Emotion Regulation &te (Gratz & Roemer, 2004) which
guantifies dimensions which relate to lack of emmoél awareness, lack of emotional clarity,
difficulties in engaging in goal-directed behavieuwwhen upset, having limited access to
emotion regulation strategies, non-acceptance dftienms and impulsive emotions. In a
departure from Shakory et al. (2015), we chosextwmnene a general population rather than
weight-loss surgery candidates and the individubksales of the questionnaire (described in
more detail below) rather than just the total scotee subscales assessing lack of emotional
awareness and lack of emotional clarity were cotuaised in terms of ‘misperception of
emotion’, as these subscales seem to reflect theepb as it was discussed in previous

studies investigating the relationship betweenchttent anxiety and over-eating (Alexander
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the extent to which individuals know (and are cledyout) the emotions they are
experiencing” (p. 47). The subscales assessingculiifs in engaging in goal-directed
behaviours when upset and having limited accessntotion regulation strategies were
conceptualised in terms of ‘poor emotion managemagain, as these subscales seem to
reflect the concept as discussed in the contettieofelationship between attachment anxiety
and over-eating (Maunder, et al., 2017). Gratz Rodmer (2004) define the difficulties in
engaging in goal-directed behaviours when upsetscle as “reflecting difficulties
concentrating and accomplishing tasks when expangmegative emotions” (p. 47) and the
subscale assessing limited access to emotion tegukdrategies as “reflecting the belief that
there is little that can be done to regulate enmstieffectively, once an individual is upset”
(p. 47). The subscale assessing impulse contrtulifes was defined by Gratz and Roemer
(2004) as “reflecting difficulties remaining in dool of one’s behaviour when experiencing
negative emotions” (p. 47). The subscale assessingacceptance of emotion was defined
by Gratz and Roemer (2004) as “reflecting a tende@éadave negative secondary emotional
responses to one’s negative emotions, or non-aongefgactions to one’s distress” (p. 47).
To extend the results of Study 1, we hypothesiseat tsubscales associated with
misperception of emotion and poor emotion managémeauld mediate the relationship
between attachment anxiety and stress-inducedge@tind then BMI) but that the subscales
associated with impulsive emotions and non-acceptahemotions would not.

In addition, in Study 2 we used other alternativeasures to those used in Study 1;
firstly, we used the revised 36-item measure offkperiences in Close Relationships (ECR)

Questionnaire to measure attachment orientatiothiags more broadly used and therefore
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that the measures used in Study 1 were all defngad two different versions of the Three

Factor Eating Questionnaire and therefore theirmag create a vulnerability for spurious
findings — for example, items from the Perceivechgler Scale (Stunkard & Messick, 1985)
are similar to items in the Uncontrolled Eating IBq&arlsson, et al., 2000); indeed, indirect
relationships involving uncontrolled eating and ealthy snacking were in an unexpectedly
negative direction. Therefore, in Study 2 we usegheasure of eating behaviour (stress-
induced eating scale) that does not originate femmy version of the TFEQ (see Robinson,
Hunger, & Daly, 2015). This measure also has theefikeof focusing on stress which is

central to the theoretical understanding of attaafinanxious individuals’ experience (see
Stapleton & Mackay, 2014 for further discussiongl #nhas been shown to be prospectively

predictive of increased BMI (see Robinson, et2115).

Study 2

Methods

Participants

Participants from the US were recruited onlineAmazon Mechanical Turk and completed
an internet based survey. A total of 698 participgmmovided initial consent and, of these,
620 participants completed the survey in full. Gstent with recommendations for internet-
delivered research (Godinho, Kushnir, & Cunningh2@1,6), during the survey there were
several ‘attention check’ items to ensure thatipi@dnts were completing the questionnaires
diligently (e.g., embedded items for which partais were instructed to ‘Select somewhat

agree as the response option for this questidra) participant failed one or more of the
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kg/m? (SD = 7.49). Participants provided full informed comsprior to completion of the
survey and ethical approval was obtained from thiv&fsity of Liverpool Ethics

Committee.

Measures

Attachment orientation was measured using the 36-item Revised Experienc@ose
Relationships Scale (Fraley, Waller, & Brennan, ®@0@hich consists of two subscales,
attachment avoidance (Cronbach’s alpha=0.91) ardchahent anxiety (Cronbach’s
alpha=0.91). Participants are required to indi¢th&r agreement with statements such as ‘I
am afraid that | will lose my partner’s love’ on/gpoint scale from strongly disagree (1) to
strongly agree (7). Higher scores on both subsdalisate stronger levels of attachment
anxiety/avoidance. In the current study, an erribh whe online survey meant that responses
to one of the items on the attachment anxiety sdialenot record, therefore the attachment
anxiety scale is comprised of 17 items.

Sress-induced eating. Participants were asked to indicate the extent hachvthey
engage in particular eating behaviours in timestoéss, for example, ‘Eating more than
usual’ and ‘Eating more favourite foods to impreaweod’. Responses were indicated on a 4-
point scale from ‘A lot’ to ‘Not at All' (Cronbacls’ alpha = .86).

BMI. Current height (in feet) and weight (in pounds) ev@rovided (self-report).
These were converted to metric measures in ordaltolate BMI (kg/m?2).

Measure of Emotion Regulation. The 36-item Difficulties in Emotional Regulation
Scale (Gratz & Roemer, 2004) was used to provideeasure of emotional dysregulation,

with higher scores indicating increased issuesnniraividuals’ ability to regulate their
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2. A lack of emotional awareness (‘awareness’) wtiéms such as ‘| am attentive to my
feelings’ (reverse-coded) (Cronbach’s alpha = .83)A lack of emotional clarity (‘clarity’)
with items such as ‘I have difficulty making sermé of my feelings’ (Cronbach’s alpha =
.83). 4. Difficulties engaging with goal directedHaviours (‘goal directed’) with items such
as ‘When I'm upset, | have difficulty concentrati@€ronbach’s alpha = 91). 5. Limited
access to emotion regulation strategies (‘stragdgegth items such as ‘When I'm upset, my
emotions feel overwhelming’ (Cronbach’s alpha =).98. Impulse control difficulties
(‘impulse’) with items such as ‘When I'm upset, dsk control over my behaviours’
(Cronbach’s alpha = .88). Participants were regluio rate how frequently the statements
apply, from Almost Never (0-10% of the time) = 1Abmost Always (91-100% of the time)

=5.

Procedure

Prior to completing the online survey, participaatcessed an information sheet and full
informed consent was gained. All participants waigally asked to provide demographic

information (age, gender, height and weight) befmmpleting the battery of standardised
and validated questionnaires as described in M@asures section. The order of the

guestionnaires was randomised to reduce possilsle &nd all participants were fully

debriefed. The full questionnaire battery took appnately 20 minutes to complete and

participants were provided with a small financaard.

Data Analysis
First, we sought to replicate the significant mestiarelationship between attachment

anxiety, overeating and BMI in Study 1. Therefave, conducted a mediation analysis using
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models presented here.

Second, we sought to explore the relative contidibubf the different subscales of the
Difficulties in Emotion Regulation Scale as medratof the relationship between attachment
anxiety and stress-induced eating. We used parali#iple mediation analysis in PROCESS
(Preacher & Hayes, 2004) with attachment anxietedjetor), the six subscales of the
Difficulties in Emotion Regulation Scale (parallelultiple mediators) and stress-induced
eating (outcome). All six subscales were enterech@diators into the model in order to test
the hypothesis that subscales associated with noispgon of emotion (i.e. awareness,
clarity) and poor emotion management (i.e. goataled, strategies) would mediate the
relationship between attachment anxiety and sirekszed eating but that the subscales
associated with impulsive emotions (i.e. impulsa)] aon-acceptance of emotions (i.e. non-
acceptance) would not.

Finally, we tested a serial mediation model thaulght together significant mediators
identified in the first and second models presengkcifically, we tested for a significant
indirect relationship between attachment anxietedjctor), difficulty in emotion regulation
relating to goal directed behaviour (mediator fess-induced eating (mediator 2) and BMI
(outcome).

In all models, the covariates were controlled fothe level of both the mediator and

the outcome, there were 1000 bootstrap sampleS%#idconfidence intervals are reported.
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Mediation model: Attachment anxiety, stress-induced eating and BMI

The mediation model (Figure 3) showed that attactinogientation significantly predicted

stress-induced eating, and stress-induced eatggfisantly predicted BMI. The direct

relationship between attachment anxiety and BMIsadssignificancep(= .09) when stress-

induced eating was not included in the model and @t significant when stress-induced
eating was included in the model. Importantly arm@mhsistent with our hypothesis, a
significant indirect relationship from attachmenixety to BMI through stress-induced
eating was found.

<<Figure 3>>

Parallel multiple mediation model: Do difficulties in emotion regulation mediate the

relationship between attachment anxiety and stress-induced eating?

The parallel multiple mediation model showed tlnaré was a significant direct relationship
between attachment anxiety and stress-inducedgeatien the mediators were included in
the model and that this was significantly mediabgdthe subscale of the Difficulties in
Emotion Regulation Scale quantifying ‘difficultié#s engaging in goal directed behaviours
when upset’. None of the other subscales of thdéidDifies in Emotion Regulation Scale
were significant mediators of the relationship bedw attachment anxiety and stress-induced
eating. Other details of the model can be foun@igure 4 and the associated figure legend.

<<Figure4>>

Serial multiple mediation model: Attachment anxiety, difficultiesin emotion regulation (goal

directed behaviour), stress-induced eating and BMI.
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attachment anxiety predicted difficulties in engagin goal directed behaviour when upset
which, in turn, predicted stress-induced eatingher€ was also a significant indirect
relationship between attachment anxiety and BMIstiass-induced eating. No other indirect
relationship was significant. There was no sigatfic direct effect between attachment
anxiety and BMI when mediators were included inrtieedel.

<<Figure 5>>

General discussion

The overarching aim of this research was to exptbee mechanisms underpinning the
relationship between attachment anxiety and BMId$tl found that emotional eating and
susceptibility to hunger (but not uncontrolled egji significantly mediated the association
between attachment anxiety and BMI. Study 2 usedOtfficulties in Emotion Regulation
Scale to quantify the specific emotional processasmay underpin the relationship between
attachment anxiety and eating. It found that tHatienship between attachment anxiety and
BMI was mediated by a failure to engage in goakd®d behaviours when upset (i.e.
indicative of poor emotion management) which, imfyredicted stress- induced eating. This
finding extends the results of Study 1 and is ckirst with the broader attachment theory
which suggests that attachment anxious individealserience enhanced activation of the
attachment system in response to distress that tedayper-vigilance to negative social cues
(Kobak, Cole, Ferenz-Gillies, Fleming, & Gamble939 and an inability to disengage from
these cues and associated negative feelings (Mderi& Florian, 1998). Notably, this

response pattern (representing poor emotion ragaojaexacerbates the distress that is
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Importantly, these findings were consistent acimastwo studies which sampled both UK
(Study 1) and US (Study 2) adults. Future researmctld benefit from examining whether
the significant mediators identified in the presstudies also mediate relationships between
attachment anxiety and the use of other types tdreal affect regulator (e.g., smoking,
substance misuse, sexual promiscuity).

In Study 2, it was also predicted that misperagpbf emotion would mediate the
relationship between attachment anxiety and sirekszed eating (and then BMI). However
there were no significant indirect relationshipsa \the subscales of the Difficulties in
Emotion Regulation Scale that involved misintergtien of emotion (lack of awareness of
emotions or lack of clarity of emotions). StudyHeitefore failed to support the alternative
explanation that the relationship between attachiraeriety and BMI is underpinned by a
basic misinterpretation of emotions. To clarify, i@ind that attachment anxiety was
significantly associated with these traits but thay did not, in turn, relate to eating
behaviour. One possibility is that the role of ibility to hunger (demonstrated in Study 1
and by Alexander & Siegel, 2013 and Stapleton & kégg 2014) in the relationship between
attachment anxiety and overeating/ emotional eadimg) BMI has been misunderstood. For
example, attachment anxious individuals might eegagemotional eating and conclude/
report that they must be hungry (i.e., the emotieasing causes the misattribution of hunger
rather than the emotion itself being misperceivedhanger). In this case, the order of
variables in previously reported serial mediatordeise may have been specified incorrectly.
Furthermore, the Difficulties in Emotion RegulatiBoale used in Study 2 does not explicitly

measure whether emotions are misperceived as humgernddress this, future research
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cross-sectional and it is therefore not possiblentake causal inferences about the
relationships reported. Our rationale for includiaiachment anxiety as the independent
variable (predictor) in the statistical models hatt attachment orientation is thought to be
abstracted from early interactions with caregi@slwby, 1969) and there is longitudinal
evidence that it can remain stable into and througladulthood (with some exceptions)
(Waters, Merrick, Treboux, Crowell, & AlbersheimQ@). However, we are not able to
confirm this from the current data. With regard ttee relationships between eating
behaviours and weight, it is plausible that greateess-induced eating may cause higher
BMI and weight gain, however an individual may eggan stress-induced eating as a
consequence of being overweight or perceiving dhaseoverweight (e.g. see Robinson, et
al., 2015). In relation to this point, we have r@teshown that maternal attachment anxiety
was associated with greater use of emotional feestirategies (offering food when the child
is anxious or upset) which, in turn, predicted ¢hdmotional over-eating (Hardman,
Christiansen, & Wilkinson, 2016). However, theresvaronger evidence for an alternative
pathway whereby anxiously-attached mothers usedienab feeding strategias response
to their child’s emotional over-eating (as opposedhe feeding strategies causing child
emotional over-eating). This finding is consistenth broader evidence for bi-directional
associations between parental feeding practiceschitd eating behaviours (Rodgers et al.,
2013; Webber, Cooke, Hill, & Wardle, 2010).

Another possibility is that a far more complex rmewxursive relationship exists in
which attachment anxiety leads to emotional eatimgl an increased BMI, having an

increased BMI becomes a source of social distredsrreases attachment anxiety, which in
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data to determine the temporal sequence of theahMas and explore the possibility of
complex multivariate and bi-directional relationshi

Importantly, there is a body of research that setgythat attachment anxiety can be
manipulated through ‘security priming’ (acute aatien of a representation relating to an
attachment secure relationship in an individuadtenpersonal network), such that individuals
can be moved towards attachment security and lidrah its associated effects (Mikulincer
& Shaver, 2007). Wilkinson, Rowe and Heath (2018pveed that in the laboratory
individuals primed with attachment anxiety ate figantly more when presented with
cookies than individuals primed with attachmentusig. Future research should specifically
explore whether security priming affects the apiib engage in goal directed behaviour
when upset and, in turn, eating behaviour (anduse of other sources of external affect
regulation).

More generally, it should be noted that only atreéy small percentage of the
variance associated with BMI is explained by attaeht anxiety and its effects via mediators
(all models in Studies 1 and 2 explained less % of the variance associated with BMI).
We note that this is in line with other studiestthave investigated relationships between
psychological traits and BMI (e.g., Hays & Robe&808). Moreover, in two of our models
(Figures 2 and 4) the inclusion of mediators did render the direct relationship non-
significant suggesting only partial mediation. Téfere, other unmeasured factors are likely
to explain the relationships between attachmenteyxeating behaviour and BMI. In
addition, there were strengths and limitations wf studies. We used relatively large sample

sizes and replicated our findings across two sstudiedifferent cultural contexts (a UK
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significantly under-report their weight, howeversgie this self-reported and objectively
measured weight data are strongly correlated (Nd.e2011; Pursey, Burrows, Stanwell, &
Collins, 2014). This suggests that the self-rembvteight data collected in our study may be
a reasonable estimate of participants’ actual weigbwever further studies using objective
measures of weight are needed to confirm this.rthéun limitation is that we did not include
protocols to prevent participants from completihg surveys multiple times and Study 1 did
not include any formal attention checks to identifyreless responding (though this was
addressed in Study 2). Finally, as discussed pusiyp the cross-sectional nature of this
research is a limitation and experimental and huagnal study designs are now needed in
order to draw conclusions about the causal relatbmiween the variables.

In summary, our findings provide evidence thatdittaent anxious individuals feel
less capable in disengaging from negative emotiomsaintain goal directed behaviours and
go on to try to soothe themselves through eatinghwhas a negative impact on their BMI.
We found limited support for an explanation of tie&ationship between attachment anxiety

and BMI based around the misperception of emotion.
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Figure Legends

Figure 1.Regression coefficients are shown with standaror énrbracket, B(SE). Values in
brackets are direct effects when controlling fodiiact effects. Significant indirect
relationships between attachment anxiety and BMId@noted by an asterisk and were found
via susceptibility to hungeB(= .13, & = .05),LLCI = .05,ULCI = .25) and emotional
eating B = .17, (SE =.05), LLCI = .08, ULCI =.29) but noa uncontrolled eating (B = .01,

(SE = .05), LLCI = -.08, ULCI = .11). The overalf for the model was .17.

Figure 2.Regression coefficients are shown with standaror enr bracketB(SE). Values in
brackets are direct effects when controlling fodiiact effects. Significant indirect
relationships between attachment anxiety and utiheanack intake are denoted by an
asterisk and were found via susceptibility to hun@e= .31, &€ = .1),LLCI = .15,ULCI =
.56), emotional eating®(= .19, (SE =.08), LLCI = .06, ULCI = .39) and wm¢rolled eating

(B=-.19, 6E = .09), LLCI = -.42 , ULCI = -.04). The overd¥ for the model was .21.

Figure 3.Regression coefficients are shown with standaror enr bracketB(SE). Values in
brackets are direct effects when controlling fatiiact effects. The overait for the model

was .11.
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regulation goal directed behaviold € .14, &€ = .04),LLCI = .07,ULCI = .23) but no other

significant indirect relationships were found. Therall R? for the model was .12.

Figure 5. Regression coefficients are shown widmaard error in brackdd(SE). Values in
brackets are direct effects when controlling fodiiact effects. Significant indirect
relationships between attachment anxiety and BMieweund via emotion regulation goal
directed behaviour and stress-induced eating dpgrat seriesB = .14, & = .04),LLCI =
.07, ULCI = .23) and stress-induced eating aloBe=(.26, (SE = .1), LLCI = .09, ULCI =
.46) but not via emotion regulation goal directethdviour aloneR = .21, & = .12), LLCI

=-.01, ULCI = .45). The overal¥for the model was .12.
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