University
of Cyprus

DEPARTMENT OF PSYCHOLOGY

EATING DISORDER RISK: THE ROLE OF SENSITIVITY TO NEGATIVE AFFECT AND
BODY-IMAGE INFLEXIBILITY

MARIA I. KOUSHIOU

A Dissertation Submitted to the University of Cyprus in Partial Fulfillment of the Requirements

for the Degree of Doctor of Philosophy

May, 2016



© Maria I. Koushiou, 2016






DECLARATION OF DOCTORAL CANDIDATE
The present doctoral dissertation was submitted in partial fulfillment of the requirements for
the degree of Doctor of Philosophy of the University of Cyprus. It is a product of original

work of my own, unless otherwise mentioned through references, notes or any other

statements.

Maria |. Koushiou



I[MEPIAHYH

O1 Awtpogucéc Atatapayég (AA) amotehovv Eva cofapd TpdPAnua dSnuoctog vyeiog
LLE GLVEYMG AVEAVOUEVO TTOGOGTA ELPAVIONG AVALEGH OE VEUPES YOVUIKEG. ZVYYPOVEG
Bewpntikég mpooeyyioelg vrootTnpilovy 0Tt 01 AA dev avTipeTOmi{ovTol TAEOV ¢ d10KPITEG
KMVIKEG Kot yopieg aAdd kopaivovtol o€ Eva cuVEYEG TOV TEPIAAUPAVEL TV TANPT amovciol
AA, T vo-KAVIKG cvumtduata Kadmg kot to kKAvikd obvopopa AA (Shisslak, Crago &
Estes, 1995). ITapdro mov ot mapdyovteg piokov yio v avantoén AA éxovv pehetnOel
EKTEVMG OTNV EUTELPIKT PiPAtoypapia, 0 pNxavicros Tov SIETEL TNV AVATTVEN TOVS TUPAUEVEL
acapns. Eumeipikd tekunplopévo e0pMUATO VITOSEIKVOOVY dVO0 PACTKOVE UNYOVIGLOVS Yo
™MV avantuén twv AA: i) pe EuQaoT 6€ EUTEIPIKA-AEITOVPYIKA OTOLXEID OTMG TNV
EVOAMTOTNTO GTO APVNTIKO cuvaicOnua Kot TIc SVoKOoAieg ot pLOUIoT TV GVVILGONUATOV
(Merwin, 2011), ko 1i) pe enikeVTPO TO TEPLEYOUEVO YVOOIDOV KO GUYKEKPLUEVE, TO
duoeltovpykd cOoTNHa 0VTo-0E10AGYNOMNG, OOV 01 TEMOONGELS Yo TNV avTo-0Sic Tov
atopov otnpilovrar oxedov amokielotikd oty epupdvion (Fairburn, Cooper, Shafran, 2003).
H mapovoca perét éxet g 6tdx0 va eE€TAGEL AVTOVG TOVS UNYOVIGLOVG YPNOLULOTOIDVTOG
ovyypovikd (Cross-sectional) kot meipapaticd dedopuéva (EpOTNUATOAIYIO OV TO-AVOPOPAC,
YUYO0-QUGIOAOYIKESG EVOEIEELS KOl GLUTEPLPOPIKES HeTPNoELS). Katd T dudpreta tng
ovyypovikng perémng (@daon I) yopnyndnkav epomuoatordyla aviyvevong piockov yua AA og
veapovg nAkiog 14-24 etdv. L1 cuVEKEL, Lo OpAd EPNPOV KOPITGLOV KL VEAPDV
YOVOIKAOV 6€ LYNAO picko yio AA kot pa opdda og yaunAd piocko Ehafov pépog otnv
nepapatikn peAém (@don Il). O cromdg TV TEWPAUATOG NTOV VAL VTTOPAAEL APV TIKY|
duaBeom péca amd 600 AMOCTACLATO TOVIDV (LLE YEVIKO TEPLEYOUEVO KO TTEPLEYOUEVO
oxeTkd pe AA) ko va cuykpivel TIG GLVIGONUATIKEG AVTIOPAGELS Kot TNV 1KOvVOTNTO
cuvaloOnuotikng pudong petacd Tov 600 opddwv. Ot Yux0-ELGIOAOYIKEG LETPNCELS,
KOpOLOKOU TOALOD, AYOYLOTNTOS TOV OEPUATOS KOl TOV GLVOPPLMUATOS KABMS KoL 01 oV TO-
AVAPEPOUEVES GLVALGOMULATIKES AVTIOPAGELS TOV GCLUUETEXOVTOV Kataypdenkay. H
GLUVOYN/AVTIGTOLYIO TWV YVYO-PUGIOAOYIK®Y KO VTO-AVAPEPOUEVOV GCLVOLGON LOTIKOV
AVTIOPAGEMY T®V GLUUETEXOVTOV KAOMG EMIONG Kot 1 EXLOPOCT] TOL OPVNTIKOD
OLVOLGONLLOTOG GE GLUTEPLPOPIKEG LETPNOELS, .Y, KoTovaAwon tpoeng (bogus taste task) ko
EKTIUNON TOV S106TACEMY TOL CONOTOC, EEETACTNKAV MG EVOEIEEIG CLVOLGONLATIKNG
pvOuionc. Ta aroteAécpato amd TV TOPOVCH LEAETN VTTOOEIKVVOVV OTL 1] GLVOLGONLOTIKN

eunepio TOV atOP®V 6€ LYNAO picko yio AA yapakpiletor and avénuévn yoyo-



(QLGLOAOYIKT O1EYEPCT GTO OPVNTIKO GuvaicOna T000 Gg YEVIKO TAOIGI0 OGO KOl GE TAAICLO
oYeTIKO pe AA KaBdG Ko amd EAAMTY EVIIUEPITNTO TOV YVYO-(PVGLOAOYIKMYV TOVG
avTIOpacE®V.

EmuAéov, peTpnoeig autd-avapopds pe EUpoot) 6To TEPIEXOUEVO TOV YVOTIMV, OTMG
TEMOONGELS Y10 TNV aLTO-0&i0 Kol YVOGIES Y10 TNV ELPAVIOT, KOOGS Kot LE ELPOCT) O
Ae1tovpyIKd oTotyeia, OTMC N oKApyio TNV EIKOVO GOUATOS Kol 01 010t TEC pUOUIONG TV
ocuvaeONUATOV eEETAGTNKAY GE GYEOT LE TIC YUXOPLGLOAOYIKEG EVOEIEELS Kot
CUUTEPLPOPIKES LETPNGELS TOV GLAAEXONKOV. H mapodoa d1dakTopikn HeAETN TapEyEL
TPOKATOUPKTIKG EVPNULATO TOV VIOYPAUUILOVY TO POLO EUTEIPIKAOV (TT.)., EVOAMTOTNTO GTO
apVNTIKO cLVAIGONU) Kot AEITOVPYIKOV GTOLEIOV (TT.)., OKOYi Y10 THV EIKOVO COUATOS)
otV avantuén Tov AA Kot TEpATEP® VTOGTNPILOVY HOVTEAD OTTOOOYNG KOt

EVOLVELINTOTNTOC.



ABSTRACT

Eating Disorders (ED) constitute a serious public health issue with increasing
prevalence rates among young females. Current directions in the field support that ED exist
on a continuum of absolute absence of disordered eating, subtle gradation of symptoms
severity and clinical ED diagnosis (Shisslak, Crago & Estes, 1995). Even though high risk
factors for ED have been extensively listed in the empirical literature, the mechanism
underlying the development of ED still remains inconclusive. Current models of ED point to
different mechanisms with: i) a focus on experiential-functional components such as
sensitivity to affective cues and emotion regulation difficulty (Merwin, 2011), and ii) a
cognitive-content emphasis suggesting a maladaptive self-evaluation scheme where self-
esteem cognitions rely almost exclusively on appearance (Fairburn, Cooper, Shafran, 2003).
The present study aims to examine these mechanisms using cross-sectional and experimental
data (self-reported, physiological and behavioral). During the cross-sectional study (Phase I)
participants aged 14-24 years were screened for high risk in developing an ED. Subsequently,
a group of high risk participants and a group of low risk participants took part in the
experimental study (Phase 11). The purpose of the experiment was to examine emotional
reactivity and emotion regulation between the two groups in response to pathology-specific
and general affective film stimuli. Physiological measures such as heart rate, skin
conductance and corrugator activity, as well as subjective affect ratings were recorded. The
discrepancy between physiological and subjective reactions to negative affect and affect
impact on behavioral measures employed (bogus taste task and body-size estimations) were
examined as indications of emotion regulation in both ED risk groups. Based on these
preliminary results, the affective experience of high risk participants is characterized by an
overall hypersensitivity to negative affect in both general and pathology-specific contexts as
well as of lack of awareness in regards to their autonomic responses.

Additionally, self-report measures with an emphasis on cognitive content, that is
appearance schemata and beliefs on self-worth, and on functional components such as body-
image inflexibility were examined in relation to the physiological indices and behavioral
outcomes collected. The present dissertational project provides preliminary findings that
highlight the role of experiential (i.e., hypersensitivity to negative affect) and functional (i.e.,
body-image inflexibility) components in the development of ED risk and build upon existing

acceptance and mindfulness models.



“To the women who run with the wolves...”
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Chapter 1: General Introduction

Eating Disorders (ED) including Anorexia Nervosa (AN), Bulimia Nervosa (BN) and
Binge Eating disorder (BED) (DSM-V; American Psychiatric Association, 2013), constitute a
serious public health problem with constantly increasing prevalence rates among adolescents
and young adults (Smink, van Hoeken & Hoek, 2012; Richard, 2005). ED are characterized
by severe disturbances in an individual’s eating behaviors as a result of a pre-occupation with
body-image and often have serious physical effects as well as enduring psychological
difficulties (Richards, 2005).

Contemporary theoretical models argue for a unified approach claiming that ED do
not consist distinct categories but rather lie on a continuum, ranging from normal eating to
full disorder including subtle variations of eating pathology (Shisslak, Crago & Estes, 1995).
In this line of argument, Cognitive-Behavioral Theory (Fairburn, Cooper, Shafran, 2003)
proposes a new transdiagnostic treatment model, i.e. CBT-enhanced that is based on the
notion that eating pathology has a common mechanism underlying all ED diagnosis. This
mechanism entails a maladaptive self-evaluation scheme and more specifically a core low
self-esteem that relies almost exclusively on body shape and weight and an extreme need to
control eating or other life areas (Fairburn, Cooper, Shafran, 2003; Fairburn, Shafram, &
Cooper, 1999). The dominant role of self-esteem has received a great deal of empirical
support. More specifically, low self-esteem has been found to increase the risk by eight times
in developing ED symptoms, based on the Eating Attitudes test-26 (EAT-26), in a community
sample of schoolgirls aged 11-12 and 15-16 years (Button, Sonuga-Barke, Davies, &
Thompson, 1996). In cross-sectional studies, self-esteem deficits have been documented in
both girls and women who present disturbed eating in comparison to healthy cohorts
(Shisslak, Crago, Renger & Clark-Wagner, 1998). In addition, longitudinal studies have
provided further evidence for the protective role of higher self-esteem in later body
dissatisfaction in 12-13 year adolescents (Ghaderi & Scott, 2001; Beato-Fernandez,
Rodriguez-Cano, Belmonte-Llario & Martinez-Delgado, 2004).

Despite the well acknowledged role of a maladaptive self-evaluation scheme, CBT
intervention protocols that target core self-beliefs were found less effective than expected,
especially in regards to their long-term benefits across ED subtypes and disappointing



efficacy for AN (Zipfel, et al., 2014; Wilson, Grilo, & Vitousek, 2007; Juarascio, Forman, &
Herbert, 2010). This is possibly due to individuals with ED being less able to regulate their
emotions and lack the ability to efficiently identify and process their emotional states and
somatic sensations (Haynos & Fruzzetti, 2011). These experiential deficits might not be
adequately dealt with in traditional CBT models (Merwin, 2011; Juarascio et al., 2013).

There is growing evidence for the role of somatic-affective experience in the
development and maintenance of ED. Lack of emotional awareness (Racine & Wildes, 2013;
Lech, Holmgvist & Andersson, 2012), emotional expression (Claes et al, 2012; Davies, Swan,
Schmidt & Tchanturia, 2012) as well as experiential avoidance (Rawal, Park, & Williams,
2010) in individuals with clinical and subclinical levels of ED are empirically evidenced.
These deficits as evidenced in both clinical and subclinical samples point to difficulties in
emotion regulation, the nature of which still remains poorly understood due to the different
terminology used and the methodology employed by each of the above mentioned studies.

Emotion regulation refers to the processes used by individuals to influence their
emotions and more specifically to control, either consciously or unconsciously, their
emotional experience in terms of which emotions they have, when they have them and how
they experience and express them (Gross, 1998). Experiential avoidance that entails attempts
to regulate emotions via maladaptive ways such as suppression, avoidance and control is
linked to eating pathology. Preliminary results suggest that there are high rates of emotional
avoidance in patient with AN which mediates the relation between depressive and anxiety
symptoms and eating pathology severity (Wildes, Ringham & Marcus, 2010) thus pointing to
the function of AN symptoms used as a way to avoid aversive emotional states.

The function of ED symptoms as well as experiential avoidance as defined above are
targets of Acceptance and Commitment Therapy (ACT) (Manlick, Cochran, & Koon, 2013)
that is a third wave behavioral therapy. ACT rests on the premises that human functioning and
adaptability may be improved by helping individuals live more fully in the present moment,
observe and accept their somatic-affective experience and act effectively in the presence of
negative internal events such as sensations, emotional states and cognitions. The above
mentioned processes underlie the construct of psychological flexibility that is found to be
significantly compromised in individuals with eating pathology.

Psychological inflexibility in individuals with ED is expressed via an extreme
preoccupation with appearance and ineffective control strategies. These control strategies are



focused on weight and appearance and they are maintained via reinforcement of resulting
weight loss. In addition, they may serve as a possible bypass of emotional experience. Both
somatic and affective cues are avoided since they are uncontrollable, they entail ambiguity
and uncertainty and seem to threaten control over one’s life. Controlling the experience of the
body, including aversive emotional cues and somatic-affective arousal, provides a sense of
safety and certainty which is highly needed in individuals with ED (especially with AN).
Based on this conceptualization, patients with ED do not rely on any somatic signals,
including emotion, to determine their behavior (Merwin, Timko, Moscovich, Ingle, Bulik &
Zucker, 2010). Over time, this may generate hyposensitivity to somatic-affective cues and
maintains low interoceptive awareness, which is the difficulty in accepting emotional
experience and having clarity for emotional responses (Merwin, 2011).

In this framework, psychological inflexibility is considered as a viable process that
maintains eating pathology especially as it appears in AN. Preliminary evidence suggests that
improvements in psychological inflexibility and more specifically reductions in experiential
avoidance and improvements in acceptance were concurrently observed with symptom
remission in adolescents with AN (Timko, Zucker, Herbert, Rodriguez, & Merwin, 2015). In
addition, interventions incorporating emotion acceptance techniques have promising results
showing modest weight gains in AN patients and improvements in depressive and anxiety
symptoms, emotion avoidance, and quality of life (Wildes & Marcus, 2011).

In conclusion, difficulties in emotion regulation incorporating difficulties in sensing,
labeling and responding to somatic-affective experience have received increasing attention in
the development and maintenance of eating pathology. However, the nature of these deficits
remains poorly understood due to a number of challenges, including the different terminology
(e.g., interoceptive awareness, sensory sensitivity, emotion regulation, etc.) as well as the
over-reliance on self-report measures which mainly assess the individual’s perception of their
experience, rather than their actual physiological experience.

The physiological component of emotional response in individuals with ED

Even though individuals with ED engage in emotional avoidance, the intensity of their
emotional experience is found to increase (Gross & Levenson, 1997). This is demonstrated in
studies measuring emotional reactivity through physiological measures in individuals with ED
(Zhu et al., 2012; Friedrich et al., 2006; VVocks, Legenbauer, Wachter, Wucherer, &
Kosfelder, 2007; Tchanturia, Liao, Uher, Lawrence, Treasure, & Campbell, 2007; Gross &



Levenson, 1997; Green, Hallengren, Davids, Riopel & Skaggs, 2009). Autonomic
disturbances are observed in clinical (Mazurak, Enck, Muth, Teufel, & Zipfel, 2011) and
subclinical (Green, Hallengren, Davids, Riopel & Skaggs, 2009) presentation of ED. There
are however, contradictory findings on the severity and specificity of these disturbances in the
clinical population with some studies supporting parasympathetic dominance and decreased
sympathetic modulation while others show the exact opposite pattern of results. Evidence
showing sympathetic dominance supports a hypersensitivity to negative affect (Merwin et al.,
2013). On the contrary, ED patients are not able to accurately detect their own heartbeat, a
finding that despite being confounded by low weight (Pollatos et al., 2008) suggests decreased
visceral sensitivity. This finding as well as patients’ lack of emotional awareness has been
taken to suggest hyposensitivity to somatic-affective experiences (Merwin et al., 2013). These
claims on the hyper vs. hypo sensitivity to negative affect remains however at the level of
speculation since the majority of studies rely on self-report measures while experimental
studies differ in the stimuli they use to provoke emotional reactions thus resulting in
inconsistent findings (Merwin et al, 2011; Treasure, 2012).

Methodological variations in studying emotion processing in ED

The difficulty in managing heightened arousal to negative stimuli in individuals with
eating pathology has been examined with diverse experimental methodologies including
exposure to pictorial affective stimuli (positive, negative, neutral) (Friederich et al, 2006),
food stimuli (Friederich et al, 2006; Giel et al., 2011), distorted (own vs. other) body images
(Miyake et al., 2010), eating pathology related words (vs. neutral words) (Herbert et al, 2013)
and film-clips (Fox et al., 2013; Evers et al., 2010; Davies et al, 2011).

Empirical findings resulting from such a diverse set of methodologies highlight that
after employing unpleasant mood induction procedures individuals with ED: a) have
decreased emotional expressions in response to film-clips, as assessed via the facial
expressions in comparison to healthy controls (Davies, et al., 2011), b) rate food cues as less
pleasurable, anxiety provoking (especially in AN) with an accompanied sense of losing
control (especially in BN) in comparison to healthy controls (Friederich, et al., 2006; Giel, et
al, 2011), and c) report increased negative emotions and cognitions when exposed to their
own body image as compared to controls (Vocks et al., 2007). Findings from these studies
cannot be generalized though, due to inconsistencies in experimental manipulations and

variations in the response system that was assessed.



In addition, inconsistent manipulations and conflicting results are reported in studies
investigating autonomic function. For example, autonomic function (as measured via Heart
Rate Variability - HRV) was examined mostly in response to pathology relevant stimuli (e.g.,
body image and eating) and has confusing and rather contradictory findings as to the
predominance of parasympathetic or sympathetic activity. Findings on emotional expression
are again confusing, with studies reporting either increased corrugator activity in response to
food stimuli (pathology-relevant stimulus) or attenuated facial expression (based on the Facial
Expression Coding system) in response to negative and positive film-clips (general stimuli).

In conclusion, there are two sources of inconsistency noted in experimental studies,
the affective context used to elicit emotions, general and pathology-specific, and the different
measurements implemented. Conclusions on the specificity of the emotion regulation deficits
and the indices of emotional response (physiological, behavioral) through which these deficits
become apparent remain inconclusive.

Summary

Empirical literature has signified some fundamental difficulties in emotion regulation
and cognitive processes in relation to body image and food consumption in individuals with
ED and subclinical ED. However, there is still a great deal of disagreement and ambiguity
regarding the following:

1. Sensitivity to emotional stimuli and its etiological role in the development of ED at a
subclinical level

2. The emotional context in which emotion regulation difficulties arise and their relation to
the development of ED (i.e., only in pathology relevant situations and/or in response to more
general emotional situations)

3. The relative contribution of self-evaluation cognitions vs. sensitivity to emotional stimuli
in ED risk scores among youth.

In conclusion, research cannot yet provide consistent evidence for the hypothesis of
hypo or hypersensitivity to affective cues and its etiological role in the development of ED. It
is not yet clear whether heightened negative affect and difficulties in emotion regulation are
present in individuals at high risk for ED. More interestingly, there are no conclusions on the
pathophysiological correlates of ED or of subtle gradations of ED symptoms. Moreover, the
context where emotion regulation difficulties emerge and correlate with ED high risk is yet to
be specified. That is, it is unclear whether individuals with ED symptomatology have more



intense emotional reactions in response to emotional stimuli generally, or only in response to
pathology-specific stimuli. Finally, the relationship between experiential/affective and
cognitive components of ED risk have yet to be explored.

Present Thesis

The aim of the present thesis is to examine emotional reactivity in response to
pathology-specific and general affective stimuli in female adolescents and young adults at
high vs. low risk for ED. Physiological measures such as heart rate, skin conductance and
corrugator activity were recorded while subjective emotional ratings were also collected.
Physiological and self-reported reactions were compared in both conditions, general and
pathology-specific. Behavioral tasks of body size estimations and food consumption were
administered to determine the impact of emotional arousal on pathology-relevant behavior.
We expected that participants in high risk for ED would present with higher reactivity to
negative affect in both conditions and more intensely in the pathology-specific condition. We
also expected that the behavioral outcomes in both tasks would be more profoundly affected
by negative affect induced in the pathology-specific condition for the high risk group as
compared to the low risk group.

Additionally, self-report measures on psychological factors, pertaining to the level of
self-esteem, appearance schemas, body-image inflexibility, and emotion regulation skills were
administered to participants and were combined with the physiological indices and behavioral
outcomes collected. The measures on self-esteem, self-schemata reflect the participants’
beliefs and reflect the cognitive aspects of ED while the psychophysiological measures as
well as self-report measure on psychological inflexibility and emotion regulation skills reflect
the experiential and functional aspects of ED respectively. These measures allowed us to test
cognitive vs. experiential/functional aspects of ED and their relative contribution in ED risk.

A subclinical sample was used in order to avoid the confounding (physical and
psychological) effects of ED symptoms (e.g. starvation, excessive exercise, vomiting,
laxative/diuretics use) in the acute or chronic stages of the illness either in the context of AN
or BN. This is a limitation of previous research studies that to date restricts our understanding
of factors that contribute to the development of ED.

In addition, adolescents and youth were selected to participate in the current project
since adolescence and young adulthood is considered as a critical age for developing eating
pathology in females. Based on Southgate and colleagues (2005), adolescence poses an



increased number of challenges and psycho-social demands that individuals often fail to
manage. Emotional regulation deficits and maladaptive self-attributions are related to
difficulties in meeting significant developmental psycho-social milestones in adolescence.
These factors may often trigger disordered eating in young college students when freshly
admitted to the university (Soet & Sevig, 2006).

Overall, the strengths of the present thesis lie in the integration of data from multiple
sources that is from both physiological and self-report measures as well as behavioral
outcomes, and thus provides a deeper understanding of the cognitive and emotional aspects
underlying ED risk. The present finding : i) elaborate on the role of emotional responding in
ED symptomatology, ii) contribute in existing acceptance and mindfulness models in the
field, and iii) inform preventive efforts with adolescents and youth.

Overview of Studies

Study 1

The first study (Chapter 2) aimed to identify individuals at high and low risk for ED
among adolescents and young adults recruited via high/middle schools and the university
respectively. Self-reported measures were administered to screen for ED risk and ED
diagnosis. The female individuals identified as having an increased risk for ED were later
invited to take part in the following experimental study (see Chapter 3), while individuals
meeting criteria for an ED diagnosis were excluded from the study. Prevalence rates of ED
risk, subthreshold and threshold ED are examined separately for middle/high school students
and university students and compared to prior epidemiological studies conducted locally and
internationally. A preliminary investigation of demographic and individual factors such as
gender, age, dieting, exercise, and body dissatisfaction as predictors of ED risk was conducted
in each age cohort in order to understand disordered eating attitudes and behaviors among
Cypriot adolescents and young adults.

Study 2

The second study (Chapter 3) was conducted to develop and test the efficacy of a set
of four film-clips to induce negative affect. More specifically, the study examined the
subjective emotional experience (valence, arousal, anxiety, induction of annoying somatic
symptoms and ability to control reactions during film-clips) of Greek-Cypriot university
students in response to three types of film clips: general unpleasant, ED-specific unpleasant,
and emotionally neutral. Secondly, the study aimed to compare the emotional reactions to the
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aforementioned clips between two groups differing on their risk for ED (high vs. low). Based
on these preliminary findings, the most effective clip in their category (general, pathology-
specific) are presented and selected for the mood induction procedure employed in the
following study.

Study 3

The third study (Chapter 4) aimed to assess the physiological and subjective emotional
responses of female adolescents and young adults in high vs. low risk for ED in two affective
contexts induced via film clip with general and pathology-specific content. Physiological
measures of Heart Rate (HR), skin conductance levels (SCLs) and corrugator activity were
recorded throughout the exposure to these film-clips while self-reported affect ratings were
also administered. A high discrepancy between physiological reactions of negative affect and
self-reported affect (through ratings on valence, arousal and control) was examined as a
possible indication of emotional dysregulation reflecting lack of emotional awareness. The
effect of negative affect induced through film-clips was examined on body size evaluations
and on food consumption, via a behavioral task, namely the bogus taste task. These tasks were
carried out after the film-clips. The influence of emotion on eating and body-size estimations
was considered to reflect participants’ ability to modulate emotions and their impact on
behavior and was thus examined as a possible indication of their emotion regulation skills.
Prior to the experiment, participants completed a battery of self-reported questionnaires
measuring either participants ‘cognitions/beliefs (i.e., self-esteem level, appearance schemas)
or their relation to such cognitions and emotions (i.e., level of psychological flexibility,
emotion regulation skills). Individual differences on these measures were examined between
the two ED risk groups of the study.

Study 4

The aim of the present study (Chapter 5) was to develop and assess an expanded

theoretical model for predicting ED risk integrating results from our prior cross-sectional and
experimental research (Chapter 3). More specifically, the relative contribution of cognitive vs.
experiential/functional constructs was examined in relation to ED risk. More specifically,
measures with an emphasis on cognitive content such as the measures assessing self-esteem,
appearance schemata, and measures with an emphasis on functional content such as body-
image inflexibility and emotion regulation skills as well as experiential measures such as

physiological indices of arousal (Heart Rate and Skin Conductance Levels) and self-reported



affect (PANAS Negative Affect) were examined in order to identify the most potent and

significant predictors of ED risk in female adolescents and young adults.



Chapter 2: Prevalence and correlates of Eating Disorders in Greek-Cypriot adolescents and

young adults

Introduction
Based on the revised Diagnostic and Statistical Manual for Mental Disorders-5 (DSM-

5), three main diagnoses are specified under the heading “Feeding and Eating Disorders”,
Anorexia Nervosa (AN), Bulimia Nervosa (BN) and Binge Eating disorder (BED) (American
Psychiatric Association, 2013). Eating disorders (ED), as specified above, have a high
prevalence among adolescents and young adults and have potentially serious physical and
psychological consequences making them a major public health hazard in these populations
(Berg, Frazier & Sherr, 2009; Sanlier, Yabanci & Alyakut, 2008).

Contemporary theorists suggest that eating pathology may actually lie on a continuum,
ranging from normal eating to full disorder (Shisslak, Crago & Estes, 1995). On this
continuum, high risk differs from partial or subclinical/subthreshold ED in terms of symptom
intensity and frequency e.qg. frequency of caloric restrictions (Dancyger & Garfinkel, 1995;
Fairburn & Beglin 1990). ED high risk thus refers to individuals who present with body
shape/weight disturbance and weight loss behaviors but do not currently meet the criteria for
having an ED diagnosis. Despite the lower intensity of eating pathology among individuals at
high-risk for developing an ED compared to individuals who already meet criteria for an ED,
they nevertheless present significant mental and health risks, such as anxiety problems and
alcohol abuse (Fisher, Schneider, Pegler, & Napolitano, 1991), low self-esteem and social
adjustment (Crow, Stewart Agras, Halmi, Mitchell, & Kraemer , 2002; Jacobi, Abascal, &
Taylor, 2003).

The lifetime prevalence of AN based on the DSM-5 criteria is 1.7%, of BN 0.8% and
of BED 2.3% (Smink, van Hoeken, Oldehinkel, & Hoek, 2014). In regards to the sub-
threshold ED, a cross-sectional survey conducted in six European countries with adults 18
years and older found rates of 0.72% for sub-threshold BED and 2.15% for any other binge
eating (Preti, Girolamo, Vilagut, Alonso, Graaf, Bruffaerts, & Morosini, 2009). In the US, a
nationwide survey revealed high prevalence estimates of 0.8% for sub-threshold AN and
2.5% for sub-threshold BED in adolescents aged 13-18 years (Swanson, Crow, Le Grange,

Swendsen, & Merikangas, 2011). Research in Europe and the US thus provide evidence that
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sub-threshold ED are increasing in prevalence while the age of onset seems to be decreasing
(Davison, Markey, & Birch, 2003).
Risk factors

Several studies point to well established demographic and individual factors that are
consistently linked with ED onset (see Jakobi, Hayward, de Zwaan., Kraemer & Agras, 2004
and Stice, 2002 for a review). One of the most important contributing factors to the
development of ED is gender. ED are characterized as gender-specific disorders since
disordered eating patterns and attitudes are three times higher in females than in men
(American Psychiatric Association, 2013). Societal and cultural factors placing a great value
on the ideal female body that seems to be shrinking in size over the years leads to body
dissatisfaction and drive for thinness among females of specific age groups (Sypeck, Gray,
Ahrens, 2003; Keel & Forney, 2013; Stice et al., 2004).

A predisposition for ED is also associated with specific age ranges that seem to be
critical for the development of this group of disorders, especially among females. Middle
adolescence is considered a period of peak risk since it is associated with significant changes
in the development of neurobiological and social functioning (Southgate, Tchanturia
Treasure, 2005). Early adulthood and more specifically the transition from adolescence to
adulthood that for most individuals in western countries is associated with college entry poses
significant challenges for the individual. The competition for succeeding in college entry, the
choice of major, academic responsibilities and course attendance and the social pressures of
campus life are perceived as important stressors. In the context of individual vulnerability,
this distress may result in the manifestation of various clinical symptoms, with ED being the
second most common psychological disorder (6.1%) after depression (14.9%) among this age
group (Rand & Kuldau, 1991). More specifically, the first year of college has been associated
with increased ED risk (Delinsky & Wilson, 2008) while high rates of ED are also found
among graduate students (Berg et al, 2009; Delinsky & Wilson, 2008).

One of the most robust factors contributing to the development of ED is body
dissatisfaction that is defined as the discrepancy between one’s actual body size/shape to
one’s ideal body size/shape (Cash & Deagle, 1997; Neighbors & Sobal, 2007) and it is often
linked to unrealistic weight loss goals. Reaching one’s unrealistic weight loss goals requires
intense caloric deprivation. This type of dietary restriction increases the likelihood for binge

eating intervals that will subsequently intensify one’s dietary efforts (Stice, 2002). This spiral
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setting of events is often met in individuals at high risk for ED in less frequency and or
intensity that in individuals with ED diagnosis (in Levine, Smolak, Moodey, Shuman, &
Hessen, 1994). In conclusion, a high discrepancy between current and ideal weight is
considered another important risk factor in the development of ED.

Normal dieting will not necessarily lead to ED symptoms; however, specific behaviors
associated with dieting predict ED onset. Such behaviors include, preoccupation with eating
and body, wanting to have an empty stomach, and fear of losing control over eating (Fairburn,
Cooper, Doll, & Davies, 2005). When these behaviors are assessed in dieters aged 16 to 23
years, they resemble ED clinical symptoms with less severity. Interestingly, even thoughts of
dieting and “being on a diet” increase risk for developing an ED, as found in female students
during their first year in college (Anstine & Grinenko 2000). Based on a meta-analytic review
by Stice (2002), there is consistent evidence supporting the association of dieting with eating
pathology even though the mechanism by which these are linked is not yet fully understood.

Compulsive exercise in the context of weight and shape concerns also plays a key role
in the development of eating pathology and it is often an overlooked risk factor of ED.
Compulsive exercise that is used as a weight loss behavior and as an affect regulation strategy
is often encountered in individuals with ED diagnosis or at risk for ED (see, Meyer, Taranis,
Goodwin & Haycraft, 2011, for a review). Over-exercising as a way of counteracting the
effects of eating, as an attempt to lose weight or as a way to distract from negative emotions
can lead to ED especially if over-exercise is the main and probably the only focus of
individuals on the expense of other important areas of their life such as school, work, relations
etc.

Most of the above mentioned risk factors have received strong empirical support (for a
review see Stice, 2002) mainly from studies conducted in Western countries. There are
however indications that cultural factors have differential effects on the expression of ED
(Jackson, Keel and Lee, 2006). The current study aims to examine ED prevalence rates and
correlated risk factors in a non-Western country, Cyprus.

Current state of the art in Cyprus

In Cyprus a significant increase in ED incidents, and more precisely a doubling of
cases between 1992 and 2002, was registered in the records of the Child and Adolescent
Psychiatric Ward at Makarios Hospital (that is the Cyprus governmental hospital). This
alarming increase led to the first epidemiological study in 2003 by Hadjigeorgiou and
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colleagues. In a sample of 1900 adolescents aged 10 to 18 years, 18.8% of males and 34.4%
of females were identified as high risk for ED based on their self-reported body weight/shape
concerns and disordered eating behaviors. In a replication of the study in 2010, the results
showed an increasing trend with females at risk reaching 35.9%. In addition, a significant
increase in the maladaptive thoughts and behaviors associated with binge eating and self-
induced vomiting was found in the 30.6% of the sample (Hadjigeorgiou, Tornaritis, Savva,
Solea, & Kafatos, 2012).

In another study conducted in a public high school in the capital of Cyprus in 2011, a
substantial number of 29.6% of middle school students declared dieting and 13.4% were
assessed to be at high risk for ED (Koushiou, Loutsiou-Ladd, Christodoulou, Demetriou,
Kapetaniou, Karekla, 2012). Among university students, 13.9% were at risk for developing
ED (Kyranides, Koushiou, Loutsiou-Ladd, Loizidou, Neokleous, 2011). This data are
disconcerting from a public health perspective and points to the need of close monitoring of
prevalence rates of eating pathology among Cypriot youth.

It is important to note that previous studies conducted in Cyprus have not thoroughly
examined eating pathology correlated factors in at risk individuals. Given the importance of
the cultural context in the development of eating pathology, the above-mentioned risk factors
and their relation to ED prevalence among Greek-Cypriot youth fall under the scope of the
present study.

Present Study

The present study has a two-fold aim, at first to explore the prevalence rates of eating
pathology among Greek-Cypriot adolescents and young adults and second to examine the
above mentioned factors that are associated with increased risk for ED.

To our knowledge there is no published study exploring ED risk factors in Greek-
Cypriot individuals above the age of 18 years. Furthermore, the examination of the role of
certain demographic and individual risk factors such as gender, age, dieting, exercise, and
body dissatisfaction is deemed necessary for understanding disordered eating attitudes and
behaviors among Cypriot adolescents and young adults.

Method

Participants

A total of 1081 students aged 13 to 32 years (M= 16.79, SD= 2. 95) participated in the
study. Of those, 741 were middle and high school students while the rest (N=340) were
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university students. The vast majority of the sample (90%) was Greek-Cypriot while 4%
were Greeks or other (4%). Middle and high school students (Mage= 15.12, SD=1.34) were
recruited from twenty-five public schools in the Republic of Cyprus with 55% coming from
middle schools. 63% of the middle and high school students were female. Regarding the
university students (Mage=20.68, SD=1.76), 90% were female. 37% were on the final year of
their undergraduate studies, 21% on their third year, 23% on their second year and 15% on
their first year and 1% were graduate students.
Procedure

Middle and High Schools

Twenty-five public middle and high schools were recruited from the government-
controlled area of Cyprus and more specifically, from the districts of Nicosia (12 schools),
Limassol (five schools), Larnaka (five schools), Paphos (one school) and the free part of
Famagusta (two schools). The schools were recruited via the Health Promotion Network of
the Ministry of Education and Culture and all the necessary approvals were obtained in
advance from the Cyprus Bioethics Committee. Informed consent was obtained from the
participants as well as from their parents/guardians. Questionnaires were completed during
class time and supervised by the project’s researchers in collaboration with teachers. Parents
were informed about the results only in the case that their child was at risk or was found to
meet the criteria for an ED diagnosis. In the latter case, parents were encouraged to seek
further assessment and possibly treatment for their child.

University

University students participated in the study in exchange for course credit. Participants
completed the questionnaires package in group format during course time. Written consent
was obtained from each student who participated in the study.

Participants who met criteria for an ED based on their score on the Eating Diagnostic
Scale were referred for further testing and treatment at the Center for the Prevention and
Treatment of Eating Disorders.
Measures

Measures not already available in Greek were translated following a standard front
and back translation by doctoral students fluent in both languages. The questionnaires (see
Appendix A) were administered in a separate pilot sample that was used for validation
purposes and all were found to have adequate psychometric properties .
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The Demographic/Historical Data questionnaire was compiled by the authors to
obtain demographic and personal information including participants’ medical history, eating
and exercise habits and weight status and goals (current, highest, lowest, ideal and
disappointing).

The Eating disorder diagnostic scale (EDDS; Stice, Telch, & Rizvi, 2000) is a 22 item
self-report measure answered on a 0-6 Likert scale, assessing the presence of ED. Answers
can be used to provide a composite score for ED, a possible diagnosis for AN, BN and BED
and the corresponding sub-threshold syndromes based on DSM-IV criteria. The scale was
included in the present study to identify individuals with an ED diagnosis and sub-threshold
syndromes. The scale has shown high test-retest reliability (r=.87) and internal consistency
(mean a=.89) in previous studies (Stice, Telch, & Risvi, 2000) and adequate reliability in the
present study for both middle-high school (¢=0.67) and university students (¢=0.66).

The Weight Concern Scale (Killen, et al., 1994) is a 5-item questionnaire assessing
fear of weight gain, worry about weight and body shape, importance placed on weight, diet
history, and perceived fatness. It has been associated to ED onset in female adolescents over a
4-year period (Killen et al., 1996). A score of greater than 52 is indicative of high risk for
developing ED. Adequate psychometric properties with a > .7 have been reported in previous
studies (Killen et al, 1994; Killen et al., 1996) and satisfactory internal consistency in both
university (a= 0.75) and high and middle school students («=0.80) in the present study.
Exploratory Factor Analysis with Principal Components extraction method yielded a one
component with eigenvalue over Kaiser’s criterion of 1 accounting for 59.25% of the
variance.

Results
Eating Disorder Risk prevalence and relevant parameters

Based on the participants’ scores on the WCS, university students had higher total
scores (M=38.97, SD=23.96) in comparison to middle/high schools students (M=32.71,
SD=24.56). Higher scores were noted for females in both age cohorts (middle/high school
students: M=38.66, SD=25.22; university students: M=40.64, SD=23.67) in comparison to
males (middle/high school students: M=22.89, SD=19.89; university students: M=23.33,
SD=21.22). Regarding the EDDS, middle/high schools students gave similar total scores
(M=29.21, SD=8.85) in comparison to university students (M=30.15, SD=9.68). The mean
score of adolescent female students was 30.70 (SD=8.68) and for university female students
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was 30.64 (SD=9.79). For male, university students gave similar overall scores (M=25.80,
SD=7.50) in comparison to middle/high school students (M=26.81, SD=8.61). Table 2-1
presents the prevalence results on Eating Disorder risk and diagnosis (that is cases meeting
threshold criteria for an ED diagnosis based on the EDDS), including sub-threshold

syndromes.

Table 2-1.
Prevalence rates of ED risk and diagnosis among middle-high school and university students

Middle and

High School University

Students students Total

Weight Concern Scale N % N % N %
High risk 141 21.40 102 30.50 275 26
Low Risk 518  78.60 232  68.20 787 64
Eating Disorder Diagnostic Scale*
Anorexia Nervosa 40 5.40 31 9.11 71 6.55
Bulimia Nervosa 22 3 25 7.35 47 4.33
Binge Eating Disorder 8 1.10 4 1.18 12 1.11
Subthreshold Anorexia Nervosa 65 8.77 32 941 97 8.97
Subthreshold Bulimia Nervosa 46 6.21 16 4.71 62 5.73
Subthreshold Binge Eating
Disorder 2 0.26 1 0.29 3 0.28

*Note: The prevalence rates mentioned for the diagnostic categories of the Eating Disorders
Diagnostic scale refer to Eating Disorder symptoms meeting threshold criteria and do not
necessarily warrant a diagnosis

Table 2-2 presents results on ED risk and related factors such as engaging in diet,
exercise, and discrepancy between present and ideal weight. Results are presented separately
for middle-high school students and university students. Based on the participants’ responses,
79% do not follow a specific type of diet and only 21% reported a specific type of diet that
was mostly described as a Mediterranean diet. 86% of the participants declared that a member
of their family prepares their meals while only 11% cooked on their own. 79% of the
participants reported that they engage in exercise and most of them (43%) exercise 3-4 times

per week. 769 (72%) of the participants reported that they are not currently on a diet.
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Table 2-2. Eating Disorder Risk and related parameters among middle school, high school and
university students*

Middle and High School

Students University students
n==673 n=278
Low Risk High Risk Low Risk  High risk

Gender
Female 293 117 182 65
Male 225 24 30 1
On a diet
Yes 61 107 28 45
No 455 33 184 20

Discrepancy between present and ideal

weight

1-5kg 194 42 79 21
6-10kg 65 33 29 17
11 +kg 47 50 18 19
Exercise

1-2 times per week 105 37 49 15
3-4 times per week 204 50 48 23
5-7 times per week 115 30 16 4
7+ times per week 50 5 1 0

*Note: Cases meeting threshold criteria for an ED diagnosis on the EDDS are excluded.

Based on their total scores on the Weight Concern Scale, 26% of the participants were
at high risk for developing an ED. 12% of the sample presented clinical symptoms fulfilling
the criteria for AN (6.55%) or BN (4.33%) or BED (1.11%) based on their scores on the
Eating Disorders Diagnostic Scale while 15% of the participants presented with sub-threshold
ED.

Participants were classified based on their self-reported measures on height and weight
following the World Health Organization guidelines on Body Mass Index (BMI; calculated as
weight in kilograms divided by height in meters squared). Participants were classified as
follows: 24% of the participants were underweight (BMI less than 18.5), 64% fell within the
normal range (18.5 and 25), 10% were overweight (BMI between 26 and 30) while the rest
(2%) had a BMI above 30.

Middle and High School Students
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Based on their total score on the Weight Concern Scale, 21.40% of the middle and
high school participants were at high risk for Eating Disorders. Rates of ED risk were found
higher in female students aged 14 years (6.61%) and 16 years old (5.53%). 9.5% of the
participants reported clinical symptoms pertaining to one of the three Eating Disorders
diagnosis, Anorexia (5.34%), Bulimia (3.01%) and Binge Eating Disorder (1.09%).
University Students

Based on the university students’ total score on the Weight Concern Scale, 30% of
the students (99 female and 3 male students) presented to be at high risk for developing an
Eating Disorder. 9.11% of the university students reported clinical symptoms of AN, 7.35%
of BN and 1.18% of BED.

Predictors of Eating Disorder Risk
Two multivariate logistic regressions with forward entry were conducted to determine

potential ED risk factors separately for middle-high school students and university students.
The dichotomous variable high/low ED risk was used as the dependent varibale while the
following were entered as the independent variables: gender, age, dieting, exercise,
discrepancy between present and ideal weight. School (middle and high school) was tested as
an IV only in the adolescents sample. For the analysis, only participants previously deemed to
be at risk for developing an ED were included. Table 2-3 presents these Logistic Regression
results.
Middle and High School Students

The logistic regression model was statistically significant y2(9) = 236, p< .01. The model
explained 53% of the variance (Nagelkerke R?) in high ED risk and correctly classified 88%
of the participants. Gender, dieting, and a discrepancy of six kilos and above between present
and ideal body weight significantly contributed in the prediction of the outcome risk for ED.
Females were significantly more likely (Exp(B)= .30, p=.001) to present high risk for ED as
compared to males. Participants who reported dieting had a 95% higher possibility to present
high risk for ED (Exp(B)=.046, p=.000). In addition, the risk for ED was 62% higher for
students reporting that they want to lose 6-10 kg to achieve their ideal weight (Exp(B)=.38,
p=.04) while the risk percentage increased to 74% for those who wish to lose 11 or more
kilos (Exp(B)= .26, p=.00).
University Students
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The logistic regression model was statistically significant (¥3(8) = 65.98, p< .01)
explaining 56% of the variance (Nagelkerke R?). The model correctly identified 88% of the
university students. Four variables significantly predicted ED risk. Women had significantly
higher odds for ED risk (Exp(B)= .05, p<.05). Also, the risk for ED was 96% higher in
participants that engaged in dieting (Exp(B)= .04, p<.001) and 83% higher in students who
reported that they want to lose 11 kg or more to achieve their ideal weight (Exp(B)= .16,
p<.05). Participants who engage in exercise were less likely to develop an ED (Exp(B)=
13.18, p=.02).

Discussion

The present study aimed to investigate ED prevalence rates among Greek-Cypriot
adolescents and young adults and explore the role of demographic and individual
characteristics such as gender, age, dieting, exercise and present-ideal weight discrepancy in
relation to the disordered eating attitudes and behaviors in at risk participants.

In a sample of middle and high school students, the prevalence of positive screens for high
ED risk was 21.40%. This rate is slightly lower in comparison to two epidemiological studies
conducted in Cyprus in 2003 and 2010 (Hadjigeorgiou, et al., 2012). Based on the first
epidemiological study in 2003, the percentage of adolescents at risk for ED was 27% and it
slightly increased in the second epidemiological study in 2010 with more females presenting
disordered attitudes and behaviors (female percentage increased from 34.4% in 2003 to 35.9%
in 2010). This discrepancy between the present study and the two previous epidemiological
studies may be attributed to the differences in the screening questionnaires used to identify
adolescents at risk. The present study used the Weight Concern Scale (WCS), a brief 5-item
questionnaire to identify general concerns and attitudes in relation to eating pathology while
the epidemiological studies mentioned above used a more extensive tool such as the EAT-26
that measures both disordered eating attitudes and behaviors (Jacobi, Abascal, & Taylor,
2003).

To our knowledge there are no previous published studies examining ED risk
prevalence rates among young adults in Cyprus. The percentage of at risk university students
in our sample is 30.50% that is similar to the results of another study reporting that 29.50% of
university students (N=2,822) were screened positive for ED with symptoms that persisted

even at a 2-year follow up (Eisenberg, Nicklett, Roeder, & Kirz, 2011). These rates further
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Table 2-3. Logistic Regression for Middle-High school and University students

Middle and High School Students

University Students

95% CI for Odds Ratio

95% CI for Odds Ratio

Odds Odds
Lower Ratio Upper B (SE) Lower Ratio Upper

Gender 1.18* (0.34) 1.68 12.23 6.34 -3.01* (1.39) 0 0.05 0.75
Age -2.55 (2.81) 0 0.82 19.29 -2.41(3.66) 0 0.09 116.47
School (Middle school/High School) -2.34 (0.52) 0.29 0.79 2.17 / / / /
Diet -3.09* (0.31) 0.02 0.05 0.08 -3.25*% (0.65) 0.01 0.04 0.14
Exercise -0.71(1.24) 0.04 0.49 5.53 2.58*(1.14) 141 13.18 123.57
Exercise (duration) -0.01 (0.01) 0.98 0.99 1 -0.01 (0.07)  0.78 0.78 1.05
Present-ldeal Weight Difference

1-5 kg 0.19 (0.42) 0.53 1.22 2.79 -0.13(0.80)  0.18 0.88 4.22

6-10 kg -0.98* (0.47)  1.15 0.38 0.94 -0.17(0.91) 0.14 0.84 4.98

11+ kg -1.35% (0.45) 0.11 0.26 0.63 -1.80* (0.94) 0.03 0.16 1.04

-48.37

Constant 0 (76.60) 0

Note: For Middle and High School Students: R? = 3.68 (Hosmer & Lemeshow), .34 (Cox & Snell), .53 (Nagelkerke). Model ¥%(9) =

236.21, p< .01. *p< .01.

For University Students: R* = 0.62 (Hosmer & Lemeshow), .37 (Cox & Snell), .53 (Nagelkerke). Model ¥*(8) = 78.77, p< .01. *p< .01.
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confirm that university students are another vulnerable group for developing ED (Delinsky &
Wilson, 2008).

The current study is also the first to provide rates on the whole ED spectrum including
prevalence rates for ED sub-threshold syndromes among Greek-Cypriot youth. The rates of
ED diagnosis as derived based on the Eating Disorders Diagnostic Scale (EDDS) indicate that
9.50% and 17.64% of middle-high and university students respectively meet the threshold
criteria of an ED. These rates are obviously greater than the rates presented in studies using
strict DSM criteria such as structured interviews. They are however, similar with studies using
dimensional measures yielding ED prevalence rates ranging between 14 to 22% in community
youth samples (Swanson et al, 2011). In addition, prevalence rates of ED for university
students range between 8 to 17% (Eisenberg et al., 2011), classifying ED as one of the most
frequent group of disorders encountered in this population. Taken together, our findings on
ED prevalence rates correspond with previous results, underscoring the urgent need for a
more comprehensive assessment of the ED identified cases and for the implementation of
prevention and intervention programs.

Higher prevalence rates are found for the sub-threshold ED syndromes with 15.24%
middle-high school students presenting some but not all diagnostic ED symptoms. The fact
that similar findings of subthreshold symptoms are found in the university students (14.41%)
suggests that eating pathology may begin in adolescence and it is maintained as the person
moves from adolescence to adulthood, emphasizing further the need for early screening and
prevention (Stice, Marti, Shaw, & Jaconis, 2009).

Our study confirmed the role of well-established risk factors. Dieting and present to ideal
weight discrepancy, all associated with body dissatisfaction; are significantly present in both
adolescents and university students in high risk for ED. Our findings are in line with previous
findings supporting that body dissatisfaction and self-reported dieting are among the most
robust predictors of eating pathology across adolescence and early adulthood (Stice, Marti and
Durant, 2011) persisting even later in a large segment of adults (Heatherton, Mahamedi,
Striepe, Field, & Keel, 1997).

Based on the self-discrepancy theory (Higgins, 1987), individuals struggle to minimize
the discrepancy between their actual self and their ideal self, including their appearance, body
shape and weight. This divergence from actual to perceived body ideals has been linked with
higher body dissatisfaction and disordered eating behaviors (Gluck & Geliebter, 2002;
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Neighbors & Sobal, 2007). In the present study, the discrepancy between present and ideal
weight was found to differently contribute in the prediction of risk among adolescents and
young adults. More specifically, a stricter criterion in terms of weight loss was related to ED
risk among middle and high school students that is equal or exceeds 6 kilograms. For the
university students this criterion was raised to 11 kilograms. These findings are crucial since
there are no specific guidelines as to what consists a problematic weight loss goal and how
this contributes in the development of ED in at risk populations such as adolescence and early
adulthood. These results are interpreted though with caution since they are based on self-
reported measures of weight. Objective Body Mass Index (BMI) measurements would allow
more meaningful and accurate interpretation of present to ideal weight discrepancy in our
sample.

Another important finding of the present study is that exercise was found to have a
protective role since university students engaging in exercise were less likely to develop an
ED. These results are in correspondence with previous findings pointing to the positive
outcomes associated with healthy exercise such as reduced rates of hopelessness and
depression and increased self-esteem among university students (Taliaferro, Rienzo, Pigg,
Miller, Dodd, 2008; Thome & Espelage, 2004).

One possible limitation of the study is the relatively small sample of university students
in comparison to the middle-high school students as well as the smaller sample of male
university students. In addition, the lack of objective BMI measurements does not allow us to
take into account the role of body composition in the interpretation of body dissatisfaction as
measured by the discrepancy between present and ideal weight. Another limitation of the
study is the identification of cases with ED full syndromes based on self-reported measures.
Additional measures such as structured interviews or parents’ questionnaires are important to
determine ED diagnosis prevalence rates in future studies.

Despite these limitations, the present study provides important and novel information
regarding the prevalence rates of the eating pathology spectrum, including high risk, sub-
threshold and full symptom syndrome among Greek-Cypriot adolescents and young adults.
Previous epidemiological studies in Cyprus did not include rates on the whole ED spectrum
thus underestimating the actual magnitude of the eating pathology in the Greek-Cypriot
population. More interestingly, this is the first study that examines the factors associated with
increased ED risk among two different age cohorts, namely adolescence and early adulthood
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in the Greek-Cypriot population. These factors can provide guidance for the development of

age-specific screening tests and prevention practices delivered in schools and campuses.
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Chapter 3: Inducing negative affect using film clips with general and Eating Disorders related

content.

Introduction
Emotion induction through films

The increasing interest in the effects of emotion on social, cognitive and neural
processes generates a constant need for reliable and efficient techniques of emotion
elicitation. Emotion elicitation procedures to date include among others: music (Sutherland,
Newman, & Rachman, 1982), mental imagery, static images, and hypnosis (Schaefer, Nils,
Sanchez, Philippot, 2010). Utilizing emotional film clips is however one of the most effective
methods of emotion elicitation (Schaefer, Nils, Sanchez, Philippot, 2010). Film clips have the
desirable properties of being dynamic rather than static and provide artificial resemblance to
real-life situations (Gross, & Levenson, 1995). Moreover, watching film-clips is a very
popular activity to which participants can easily adapt to even under experimental conditions.

Film excerpts can elicit strong physiological and subjective responses and changes.
Westernmann and colleagues (1996) showed in a meta-analysis that among various methods,
film clips were the most effective ways to induce both negative and positive affect. There are
however, several challenges in the development and validation of a database of film-clips that
can be readily used by researchers as easily as other affective stimuli, such as the International
Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 1995). Selecting possible film
sources, editing film-clips, collecting pilot data and finalizing edited film-clips entail several
complications that may go beyond the scope and budget of experimental laboratories
(Schaefer, et al.,, 2010). Despite these obstacles, there are reported attempts to develop
libraries of film stimuli, mostly for the elicitation of basic emotions (Shaefer, et al., 2010;
Gross & Levenson, 1995; Philippot, 1993). These libraries are not yet widely used and thus
not well established. One of the reasons might be that they don’t extent to specific content that
is relevant to psychopathological conditions e.g. disordered eating or eating related concerns.
Emotional Reactivity in relation to eating pathology

Emotional processing and specifically maladaptive emotion regulation receives
increasing empirical attention and it is included in the conceptualization of ED (Haynos &
Fruzzetti, 2011; Merwin, 2011) with evidence suggesting high rates of emotional avoidance
(Wildes, Ringham & Marcus, 2010), poor interoceptive awareness (Merwin, Zucker, Lacy &

24



Elliott, 2010), lack of emotional awareness (Racine & Wildes, 2013; Lech, Holmqvist &
Andersson, 2012) and lack of emotional expression (Claes et al, 2012; Davies, Swan, Schmidt
& Tchanturia, 2012) in individuals with clinical and subclinical levels of ED. All these
constructs that are conceptually overlapping possibly pointing to slightly different processes
indicate that difficulties in emotion regulation are significantly present in individuals with ED
and contribute in the development and maintenance of eating pathology (Merwin, 2011).

Despite the wealth of cross-sectional studies supporting the relation between emotion
dysregulation and eating pathology (Davies, Schmidt, Stahl, & Tchanturia, 2011), there have
been limited experimental studies (Merwin, 2011) investigating emotional
processing/reactivity of individuals with various ED symptoms. The few available
experimental studies to date, that have used emotion induction paradigms via film-clips, were
mainly conducted with clinical ED groups and used mainly general content clips to elicit
basic emotions, e.g. negative affect (such as sadness) and then examine the effect on the
pathology investigated such as binge eating (Svaldi et at., 2009), eating restriction (Warren et
al., 2005), and body-size overestimation (Fox et al., 2013). For example, in a study by Davies
et al. (2011) patients with Anorexia showed decreased positive emotion and avoided negative
affect while watching a positive and a negative film-clip respectively as compared to healthy
controls. In another study by Fox et al. (2013), participants with Anorexia and healthy
controls followed an anger induction procedure that involved watching a general content film-
clip inducing anger. Even though participants did not differ on the level of anger experienced,
participants with Anorexia reported significantly higher disgust levels and performed more
inaccurate body-size estimations. Based on these findings, patients with Anorexia show a
maladaptive response to anger which is transferred to the body and thus experienced as self-
disgust; a feeling that associates with experiencing one’s body as bigger or fatter. One of the
few studies using affective priming with pathology content presented a film clip depicting
body relevant information to women with BED and overweight healthy controls (Svaldi et al.,
2009). The information included in the clip was selected to activate participants’ body-related
schema. This activation seemed to induce higher negative affect in women with BED but had
no emotional impact on participants with no diagnosis (Svaldi et al., 2009). Higher negative
affect in participants with BED was associated with increased desire to binge.

Overall, there remains a dearth in experimental studies using mood induction

procedures that are relevant to the ED population. This may be due to the absence of
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pathology-specific stimuli. Mood induction procedures that are specific to eating pathology
are deemed necessary to elucidate the complicated relation of emotion and symptom
expression especially at its early onset.
Present Study

The present study aims to assess the efficacy of a set of film-clips with general vs. ED
related content in inducing negative affect, especially in individuals at risk for developing an
ED. More specifically, the study aims to examine the emotional experience (valence, arousal,
anxiety, induction of annoying somatic symptoms and ability to control reactions during film-
clips) of Greek-Cypriot university students in response to three types of film clips: general
unpleasant, ED specific unpleasant, and emotionally neutral. It is expected that participants
will report higher negative affect in relation to the unpleasant clips (both general and ED
specific) as compared to the neutral clip. The exploration of the specific dimensions (valence,
arousal, annoying somatic symptoms induced, ability to control reactions) of the participants’
affective responses to each clip will provide preliminary data for the development and
validation of a set of ED specific film-clip stimuli. Secondly, the study aims to compare the
emotional reactions to the aforementioned clips between two groups differing on their risk for
an Eating Disorder. It is expected that the two groups will differ on their reactions to the
different types of film clips with high risk participants reporting higher negative affect in
response to pathology-specific rather than general content or neutral clips.

Method
Participants

Seventy nine psychology students (Females= 72; Mage = 21, SD= 3.17) from the
University of Cyprus took part in the study in exchange for course credit. The majority of
students were Greek Cypriots (89.87%) while the rest were Greek (8.86%) or other (1.26%).
The majority of the participants were undergraduate students (92.40%) while the rest were
graduate students. Most of the students reported being unmarried (98.73%) and living either
alone or with roommates (54.43%). Inclusion age was 18-24 since this is considered as the
high risk age range for the emergence of Eating Disorders. Ethical approval from the Cyprus
National Bioethics Committee was obtained and all participants gave their written consent to

participate.
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Materials
Five film clips with duration of 2.5 minutes were selected for the purposes of this

study. Two general content film clips (“The Champ” and “Terms of endearment ) and two
pathology-specific film clips (“Sharing the secret” and a TV documentary on Binge Eating
Disorder) were selected to induce general and pathology specific negative affect, respectively.
A documentary excerpt (The “Winged Migration”) was selected to elicit neutral affect.

The general film clips were selected based on previous studies demonstrating that
these film clips can successfully induce general negative emotions (Gross, & Levenson, 1995;
Fucito, & Juliano, 2009; Jacobs, Manstead, & Fischer, 2001). Since no previous study in ED
used affective film-clips with eating pathology content, the pathology-specific clips were
generated for the purposes of the present study by the researchers. At the beginning, a web-
based search on film directories/blogs resulted in a list of films/documentaries/TV shows with
ED relevant content. Most films did not present short clips demonstrating eating related
symptoms and were excluded. From this list, the research team finally selected clips from the
film “Sharing a Secret” (2000) and a TV documentary on Binge Eating disorder (BED) with
the highest ecological validity, i.e. representing ED symptoms more accurately and in brief
time slots.

An excerpt with duration of 2.5 minutes was compiled from scenes of the film
“Sharing a Secret” (2000) that depicts the story of a teenage girl’s struggle with bulimia and
its effect on her life. The scenes selected to be included in the film-clip represented the main
character’s bulimia symptoms (preoccupation with body image, over-eating, over-exercise
and other compensatory behaviors). Certain compensatory behaviors (such as throwing up)
were not explicitly shown in the film-clip.

The film-clip based on scenes of a TV-documentary on Binge Eating disorder (BED)
presented a young woman with binge eating disorder and the way her problem adversely
affected her mood and body image. This documentary was broadcasted in the Open Forum
show in “ebru TV” channel. It was found on “YouTube” under the category Education (link:

https://www.youtube.com/watch?v=Vr8Lho29np4&spfreload=10). The scenes selected

showed a young woman eating compulsively large amounts of different fatty foods and then
experiencing distress. At the same time, images of an overweight body were presented
projecting the young woman’s fear about the possible resulting effects of her overeating

behavior.
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The neutral film clip selected was utilized successfully in previous studies examining
emotional processing in various clinical groups and showed to evoke affectively neutral
reactions (Griskevicius, Goldstein, Mortensen, Sundie, Cialdini, & Kenrick, 2009). In this
study the neutral film clip was presented in between the other two types of clips as a way to
aid in returning affect to a neutral state and thus reduce carry over effects between general and
pathology specific film clips.

All film-clips (general, pathology-specific and neutral) followed Rottenberg and
colleagues’ criteria (2007): 1) valence: clips had to be unpleasant; 2) intelligibility: content
had to be comprehensible without further explanation required; 3) all films had to be in color;
4) picture motion: moving scenes were shown. It is important to note that not all film-clips
had the same complexity in terms of the number and age of displayed characters and number
of scenes in each clip. A divergence from Rottenberg and colleagues (2007) criteria was made
regarding the sound in the film-clips. It is recognized that the sound can often increase the
impact of the emotional tension or arousal thus creating additional differences among selected
film-clips (Ray, 2007). In light of previous research demonstrating that mute film clips are as
effective as clips with dialogues in emotion induction (Jurasova & Spajdel, 2013) and in order
to maintain the stimuli’s equivalence, the sound was erased from all the film-clips of the
present study.

Measures

Demographic/Historical Data recording: Participants were asked to complete a
personal information questionnaire including multiple choice or open ended questions
regarding their gender, age, year in college, height, weight (current, highest, lowest, ideal and
disappointing), meal habits, dieting and exercise habits.

The Positive and Negative Affect Schedule (PANAS; Watson, Clark, and Tellegen,
1988) is a self-reported adjective checklist consisting of two 10-items subscales assessing
positive affect (PA: active, alert, attentive, determined, enthusiastic, excited, inspired,
interested, proud, and strong) and negative affect (NA: afraid, ashamed, distressed, guilty,
hostile, irritable, jittery, nervous, scared, and upset). Participants are asked to use a 5-point
Likert Scale (very slightly, a little bit, moderately, quite a lot, very much) to indicate the
extent to which each adjective describes how they feel at the moment (state). Participants

completed the PANAS at the end of each film-clip to assess their state negative affect. The

28



questionnaire’s validity was tested in a study with Greek-Cypriot university students and was
found adequate based on preliminary data (Panayiotou, 2008).

In order to capture additional emotional reactions to the film-clips the following
adjectives were added to the PANAS with the same response set: (1) sad; (2) angry; (3)
surprised; (4) anxious; (5) disgust; and (6) bored. These adjectives were selected based on
the comments and feedback of a small sample of university students For the validation of the
extended version of PANAS, a Confirmatory Factor Analysis with the principal components
extraction method and a varimax rotation was conducted on the current sample with average
scores of each item across film-clips. The items loaded on the appropriate factors as expected
(PA and NA factors) explaining 55.26% of the variance. All of the newly added adjectives
had loadings ranging from .41 to .83 on the NA factor. The adjective bored had a factor
loading below .40. It was however retained in the subsequent analysis since it did not affect
the internal consistency of the extended scale (Cronbach’s a = .91) and its NA subscale
(Cronbach’s a = .92).

The Subjective Units of Distress (SUDS) present a series of questions assessing the
level of distress experienced on a 10-point scale. The questions used for the present study
were compiled by the authors (researchers with clinical and research experience in the field)
based on Wolpe’s notion of SUDS (1969): a) How pleasant or unpleasant did you feel while
watching the film clip? (1-extremely unpleasant, 10-extremely pleasant); b) How much
arousal or tension did you feel while watching the film clip? (1-calm, 10-tense); (c) How
anxious did you feel while watching the film clip? (1-not at all, 10-extreme anxiety) d) To
what extent did you experience annoying somatic symptoms while watching the film clip? (1-
not at all, 10-very much), and e) Were you able to control your reactions while watching the
film clip? (1-not at all, 10-absolutely).

The Eating Attitudes Test-26 (EAT-26; Garner, Olmsted, Bohr & Garfinkel, 1982)
consists of 26 self-reported items assessing symptoms of eating disorders via a 6-point Likert
scale (1=always to 6=never). Studies have recognized EAT-26 as a valid measure to detect
individuals at high risk for developing an ED (Garner, 1993; Ocker et al., 1987; Garfinkel, &
Newman, 2001; Douka et al., 2009). Its Greek translation showed good psychometric features
and adequate internal consistency (Koushiou, Kyranidou, Loizidou, & Neokleous, Loutsiou-
Ladd, 2010). The EAT had a satisfactory internal consistency in this sample as well
(Cronbach’s o= 0.86).
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Procedure
Participants were recruited via University of Cyprus courses. With the professors’

approval, the presentation of film-clips was conducted at the end of one of their classes. Each
course audience watched the film clips in a classroom and the order of film-clip presentations
was counterbalanced among different administrations: Order 1- general, neutral and
pathology-specific; Order 2- pathology-specific, neutral and general.

Participants were informed that they would watch certain emotional excerpts and they
would be requested to report their emotional reactions by filling out questionnaires after each
excerpt. Participants were informed that it was important to report their emotional reactions
without predisposing them to the negative affect associated with the four film-clips (general
and pathology-specific). They were advised to report their emotional reactions to the film-
clips irrespective of their mood or general emotional state prior to watching the film-clip.

Film-clips were displayed on a screen via the use of a projector. After the end of each
film clip, participants were asked to complete ratings about their emotional reactions to the
film-clips. At the end of all the screenings, participants completed the Eating Attitudes Test-
26 (EAT-26). This questionnaire was not administered at the beginning of the screening to
avoid biasing the participants about the content of the pathology-specific clips.

Results
Emotional Reactions to film-clips

Table 3-1 shows the means and standard deviations of participants’ emotional ratings
of each film-clip. To investigate the participants’ reactions to the film-clips, separate
Repeated Measures ANOVAs were conducted for each of the following dependent variables:
PANAS Negative Affect score, SUDS1, SUDS2, SUDS3, SUDS4 and SUDS5. Film-clip type
was added as a within-subject variable with five levels. For all variables, the assumption of
sphericity was violated and Greenhouse—Geisser (for SUDS1 and SUDS5) or Huyn-Feldt (for
PANAS Negative Affect score, SUDS2, SUDS3 and SUDS4) corrected degrees of freedom
were used to assess the significance of the corresponding F-ratio. Bonferroni-corrected,
univariate pairwise comparisons were conducted to follow up the main effects.

PANAS Negative Affect Score

There was a significant effect of the film-clip type (Fs.4s, 271.509) = 53.54, p <.00, an:
.41) on the total PANAS Negative score. Based on the post hoc tests, significant differences
were found between Terms of Endearment (M=24.29, SD=7.30) and The Champ (M=28.73,

SD=8.71)
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Table 3-1. Means and Standard Deviations of Emotional Ratings in response to each film clip watched.

Film-Clips PANAS SUDS1 SUDS2 SUDS3 SUDS4 SUDS5
Negative

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Terms of 2429 730 320 145 6.06 183 544 232 302 237 7.83 227
Endearment
The Champ 28.73 871 259 148 730 194 6.67 224 443 301 731 256
Wing 16.70 238 6.92 195 294 208 171 144 124 81 926 151
Migration
The Sharing 2424 850 3.61 127 590 206 508 222 355 265 835 204
the Secret
Documentary 25.38 8.62 323 161 6.25 233 576 262 460 287 7.86 228

Note. PANAS Negative Affect Score of each film clip; SUDS: Subjective Units of Distress Scale;
SUDS 1: Valence; SUDS 2: Arousal; SUDS3 : Anxiety; SUDS 4: Annoying Somatic Symptoms;

SUDS 5: Control over reactions

(p<.001), and The Champ and Sharing the Secret (M=24.24, SD=8.50) (p< .001) with The

Champ inducing the highest negative affect. No significant differences were found between

the Documentary and other clips. As expected, participants experienced significantly less
negative
affect while watching the neutral film-clip, Winged Migration (M=16.70, SD=2.38) in
comparison to all other film-clips (p< .001).

SUDS 1: Valence

A significant effect of the film-clip type (F(2.8s, 222.04) = 117.14, p < .00, npzz .60) was

found for SUDS1. Based on the post hoc tests, The Champ (M=2.59, SD=1.48) was

significantly (p< .001) rated as less pleasant than Sharing the Secret (M=3.61, SD=1.28), than

the Documentary (M=3.24, SD=1.61; p=.04) and to Terms of Endearment (M=3.20,
SD=1.46; p< .001). The neutral clip was rated as significantly more pleasant (M=6.95,
SD=1.95) than all other clips (p<.001).

SUDS2: Arousal

There was a significant effect of the film-clip type (F(s.37, 262.78) = 64.93, p < .00, an
.45) on self-reported arousal with The Champ (M=7.30, SD=1.94) resulting in significantly

higher arousal than the other general clip (Terms of Endearment, M=6.06, SD=1.83; (p<

.001), and the two pathology-specific clips: Sharing the Secret (M=5.90, SD=2.06, (p< .001),

and the Documentary (M=6.25, SD=2.33, p=.002). The other film clips did not differ from
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each other. As expected, the neutral film-clip, Winged Migration (M=2.94, SD=2.08) induced
the lowest arousal in comparison to all other film-clips (p< .001).

SUDS3: Anxiety

A significant effect of the film-clip type (F (.28, 252.88 = 80.53, p < .00, np2: .51) was
found. The Champ (M=6.67, SD=2.26) induced significantly higher anxiety as compared to
the Documentary (M=5.76, SD=2.62; p=.02), Terms of Endearment (M=5.44, SD=2.33; p<
.001) and Sharing the Secret (M=5.08, SD=2.23; (p< .001). The neutral film-clip, Winged
Migration (M=1.70, SD=1.45) was significantly less anxiety provoking than all the other film-
clips (p<.001), as expected.

SUDS 4: Annoying Somatic Symptoms

The results show that there was a significant effect of the film-clip type (Fz:57,271.83) =
42.26, p < .00, an: .36). Based on the post hoc tests, significant differences (p< .001) were
found between Terms of Endearment (M=3.06, SD=2.39) and The Champ (M=4.49, SD=3.02)
with the latter producing more annoying somatic symptoms. The Champ also induced
significantly (p=.01) more annoying somatic reactions than Sharing the Secret (M=3.55,
SD=2.67). The Documentary (M=4.60, SD=2.87) provoked significantly (p< .001) more
annoying somatic symptoms than all the other film-clips except from The Champ. The neutral
film-clip, Winged Migration (M=1.24, SD=.81) induced significantly (p< .001) less annoying
somatic reactions as expected in comparison to all other film-clips.

SUDS 5: Control over reactions

A significant effect of the film-clip type (F(2.9s, 232.47) = 15.15, p < .00, an: .16) was
found. Participants were significantly (p=.01) more able to control their reactions during
Sharing the Secret (M=8.35, SD=2.04) than The Champ (M=7.31 SD=2.56). During Winged
Migration (M=9.26, SD=1.51) participants reported feeling significantly more able to have
control over their reactions than in any other film-clip, that is Terms of Endearment (M=7.83,
SD=2.27), The Champ, Sharing the Secret, and The Documentary (M=7.86, SD=2.28).
Emotional Reactions to film-clips between participants with low or high ED risk.

Eating disorder risk group assignment was based on the participants’ total score on the
EAT-26. Following Garner & Garfinkel (1979) guidelines, a score greater than 20 was used
as the clinical cut-off. Participants with total score above 20 were thus considered to be at
high risk for developing ED (N = 12). Given an absence of specific guidelines as to what
would constitute low risk, we decided to examine the participants that presented with the least
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maladaptive eating attitudes and habits and thus had the lowest scores on EAT-26.
Participants that scored below the sample mean (M=12, SD=10.31) with a S.D. of minus 8
comprised the low risk group (N = 10). Two univariate outliers were excluded from the
following statistical analysis due to their extreme high values on EAT-26 (z scores > 3).
These scores would probably identify individuals with an ED diagnosis and were thus
excluded from our ED high risk sample.

To compare the emotional effects of each film-clip between participants with high risk
for Eating Disorders and participants with low risk, a two-way mixed ANOVA was
conducted. Film-clip type (Terms of Endearment, The Champ, Wing Migration, The Sharing
the Secret, The Documentary) was entered as the within-subject independent variable and
group (high vs. low risk) was the between-subject variable. Self-report affect ratings were
entered as dependent variables (PANAS Negative Affect Score, SUDS1-5). A significant
main effect of film-clip type was found on all dependent measures except from the SUDS5 on
control over reactions. Bonferroni-corrected, univariate pairwise comparisons showed that
The Champ had significantly higher mean scores on the PANAS Negative Affect score than
Terms of Endearment (F (2.6, 59.15) = 10.45, p<.001, n%,= .45). The Champ was also found to be
significantly more arousing (F .76, 5883 = 10.92, p < .001, n%= .34 ) and more anxiety
provoking (F(s, 76) = 14.74, p < .001, n?%,= .44) than the Documentary.

A significant interaction (Group x Film-Clip) was found for the self-reported valence
(SUDS1) (F (261, 5495 = 3.35, p = .03, n%=".14). To examine the nature of the interaction,
single degree of freedom contrasts were examined. Results showed that for both the high risk
group rated The Terms of Endearment (p=0.004) and The Champ (p=0.001) as significantly
less pleasant than low risk (Figure 3-1). These was also as significant main effect of group
with high risk participants reporting overall higher unpleasantness (M=3.22, SD=0.29) than
low risk participants (M=4.12, SD=0.31) (F(21)=4.41, p=0.05, n%=.17).

A significant interaction (Group x Film-Clip) was also found for self-reported anxiety
(SUDSS3) (F (4,80) = 7.18, p =.001, n?%, = .26). Single degree of freedom interaction contrasts
showed that the high risk group rated the neutral clip as significantly less anxiety than low
risk group (p=0.01). Also, the high risk group experienced significantly more anxiety during
The Champ (p=0.004) and during the Documentary in comparison to the low risk group (p
=.002) (Figure 3-2). There was a significant main effect of group with high risk participants
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reporting overall higher anxiety (M=5.72, SD=0.44) than low risk group (M=4.20, SD=0.48)
(F(120)=5.49, p=0.03, 1% = .22).

Figure 3-1. Interaction Group x Film-Clip on SUDS 1 (Valence)
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Discussion

The aim of the present study was first to examine the effectiveness of a set of film-
clips with both general and ED pathology specific content to induce negative affect. A second
aim was to explore possible differences on the affect induced in young adults with high vs.
low risk for ED.

In the general content film category, The Champ produced the highest negative affect,
arousal and anxiety and elicited the most annoying somatic symptoms compared to the rest of
the film clips (both general and pathology specific). These results correspond with previous
findings showing that The Champ was the most effective film-clip among others in producing
a discrete state of sadness (Gross & Levenson, 1995). Therefore, The Champ, a well-
documented excerpt in the western culture is found to be as effective in a Mediterranean
culture such as the Greek-Cypriot one even after the deletion of the clip’s sound.

In the pathology-specific film category, participants responded in a similar way to
both clips in terms of unpleasantness, arousal, anxiety and the ability to control their reactions
during the clips. Significantly more annoying somatic symptoms were however experienced
during the Documentary than during the Sharing the Secret. In addition, comparisons of clips
between the pathology and general category showed that the Documentary appears to be
equivalent to the Champ in inducing negative affect since the clips’ differences on PANAS
negative affect score and control over reaction (SUDS5) were not significant. Based on these
preliminary findings, the Documentary appears to be a good pathology-specific film clip to
induce intense negative affect.

Experimental studies that used emotion induction procedures have shown that
negative emotions affect the expression and development of ED symptoms (Wildes et al,
2012). To our knowledge, negative emotion has never been induced via film-clips with ED
pathology-specific content and hence there are no relevant data on how participants with ED
symptoms respond to this type of affective stimuli. Based on the preliminary results of the
presents study, the two general clips differentiate the two ED risk groups inducing higher
unpleasantness (SUDS 1) in high risk participants as compared to their low risk cohort. The
two groups differed also in the anxiety they experienced during The Champ as well as during
The Documentary with high risk participants reporting significantly higher anxiety in
comparison to their low risk cohort. In conclusion, the current findings support that The
Champ and The Documentary seem to trigger strong emotional reactions that can differentiate

35



participants in high vs. low risk for ED in terms of subjective feelings of anxiety. The newly
developed pathology-specific clip seems to capture the eating and/or body related concerns of
the high ED risk participants and thus induce a subjective feeling of anxiety that is
distinguished from the lower anxiety response of participants with less eating and body
related concerns.

One of the limitations of the present study was the small sample and especially the low
number of high-risk participants. This was however only a preliminary investigation and
further replication in larger groups of participants both deemed to be at high risk and low risk
for EDs should be undertaken. Another possible limitation was the inclusion of The Champ
among the general content film clips the effect of which might overshadows the emotional
effects exerted by the rest of the film-clips included in the study. The specific clip includes a
strong emotional content since it depicts a child mourning on the corpse of his father and thus
brings the attention to sensitive subjects such as death and possibly to feelings of injustice and
empathy towards the child’s suffering. This content comes in contrast with the rest of the
film-clips that do not include such emotional scenes (such as in The Terms of Endearment)
and revolve around dysfunctional and/or distressing habits as in the case of the pathology-
specific clips.

To our knowledge, this is the first study that used pathology-specific film clips for
inducing negative affect. Our findings indicate that there is great perspective in using this type
of affective stimuli as a way to broaden our understanding on emaotion expression in
populations with eating disordered concerns in comparison to controls. Further research is
however needed to verify the effectiveness of these pathology-specific clips in larger ED
clinical and subclinical samples. Experimental data of the physiological and behavioral
correlates of affect induced are also of great significance in refining our understanding of how

these ED populations experience negative emotion.
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Chapter 4: An investigation of the affective-cognitive processes in general and pathology-

specific contexts among youth in high risk for Eating Disorders

Introduction

Are Eating Disorders (ED) considered as pathologies of feeling? As William James
(1884) suggested feelings emerge from our ability to sense our body resulting in the
perception of body states such as thirst, hunger, the need to breath, the feeling of pleasure and
pain, as well as the feelings of disgust, fear, sadness and joy. These feelings are mapped into
the Central Nervous System and signify the detection of homeostatic imbalances that in turn
trigger the deployment of corrective physiological actions. These corrective actions that at
many times remain on an unconscious level can be subjected to conditioning (Damasio &
Karvalho, 2013). For example, in patients with Anorexia Nervosa (AN), the prolonged state
of starvation alters the physiological response to the feeling of hunger and diminishes the
corrective actions that would normally follow on a physiological level (visceral motility and
secretion, salivation) and on a behavioral level (e.g., search for food). This often leads to a
phenomenon met in patients with severe eating disturbances called “silencing of the body”
(Wang, Hung, & Randall, 2006).

Affective processing is currently in the focus of research in the area of ED. The lack of
awareness of bodily sensations and affective states, conceptualized as interoceptive awareness
deficiency, is related with disordered eating. In an attempt to specify this deficiency in
patients with ED, Merwin and colleagues (2010) examined the two distinct aspects of
emotional awareness deficiency namely clarity about the feelings that one is experiencing and
the willingness to experience/accept such internal states. Results from a sample of ED patients
showed that only non-acceptance of affective states (and not clarity) predicted significantly
dietary restraints in patients.

These findings are replicated in many cross-sectional studies suggesting a strong link
between poor emotion regulation skills and eating pathology, theorizing that eating itself
might be used as a regulator of emotional states. For example, women with Binge Eating
Disorders report limited use of cognitive reappraisal and engage more frequently in emotional
eating (Aldao et al., 2010; Hilbert & Tuschen-Caffier, 2007). It is therefore assumed that
emotional eating functions as an escape mechanism helping binge eaters to soothe their

distress in the absence of other effective strategies. In the same line of argument, an
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examination of various emotion regulation skills showed that only lack of emotional
awareness strongly predicted eating disorder cognitions in AN females (Racine & Wildes,
2013). Based on these results, it is inferred that not only disordered eating but also disordered
thinking is used as a possible regulator of emotional states (Wildes, Ringham, Marcus, 2010).

Inhibition of emotional expression is also prevalent among ED patients and more
specifically among patients with AN. AN patients showed limited verbal expression when
requested to talk about discrete emotional experiences as compared to BN patients or non-
eating pathology controls, despite reporting higher negative affect (Davies, Swan, Schmidt,
Tchanturia, 2012). In another study by Torres and colleagues (2011), AN presented higher
levels of alexithymia but they were nevertheless able to label and imagine basic emotions in
one of two conditions: daily situations and eating/weight relevant situations. They also
reported feeling heightened negative affect in the second condition in comparison to controls.
It is concluded emotion regulation deficits are specific to situations relevant to AN.

An important behavioral manifestation of eating pathology is body size and/or shape
overestimations. Ineffective strategies in emotion regulation and body dissatisfaction are often
interlinked in ED patients and mediate the relation between body size over-estimations and
disordered eating (Mussap, McCabe, Ricciardelli, 2008). Based on experimental studies,
induced negative mood had a significant effect on body image disturbances in a non-clinical
sample of female students with body size concerns (Taylor & Cooper, 1992). In AN patients,
emotional experiences such as changes in mood was recognized as a significant contextual
factor triggering body image fluctuations and negative appearance evaluations (Espeset,
Gulliksen, Nordbg, Skarderud, & Holte, 2012). Therefore, prior research suggests that
individuals with eating disordered symptoms attribute or relate negative mood with their body
and appearance as a way to compensate for mood regulation difficulties (Fox et al, 2013).

Overall, there is an accumulating body of research suggesting that individuals with
eating pathology experience heightened negative emotionality and present maladaptive
cognitions in relation to their body and eating habits. Furthermore, they tend to avoid their
emotional experience and they have difficulties to openly and mindfully experience
unpleasant cognitions regarding their body and or eating. The tendency to avoid internal states
(experiential avoidance) in relation to one’s body or appearance and limited mindfulness are
dimensions of Body-Image Inflexibility (Sandoz, Wilson, Merwin, Kellum, 2013). Body-
image inflexibility has been associated with various aspects of eating symptomatology
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including ED cognitions and body image disturbance (Sandoz et al, 2013; Wendell, Masuda,
& Le, 2012).

However, it is not yet clear why individuals with ED are non-accepting or otherwise
avoid affective experience and how this contributes to the maintenance of their pathology.
One of the most prominent theories suggest a heightened level of arousal experienced by
individuals with ED, especially AN, in response to afferent information and the perception of
such arousal as negative or threatening. The response to such threatening sensations differs
between typologies of ED with binge eaters engaging in emotional eating while anorexics
engaging in emotional non-eating (more caloric restriction and/or excessive exercise;
(Hurrison, Sullivan, Tchanturia, & Treasure, 2009). Both of these responses are
conceptualized to result in negative affect avoidance (Schmidt & Treasure, 2006). The studies
reviewed in the following section shed light on the physiological underpinnings of the
emotional experience of ED patients that are essential in understanding the function of the
disordered behaviors as manifested along the eating pathology spectrum.

The physiological component of the emotional response of individuals with ED

Even though individuals with ED engage in emotional avoidance, the intensity of their
emotional experience seems to be increased (Gross & Levenson, 1997). This is demonstrated
in studies measuring emotional reactivity through physiological measures in individuals with
ED. Heightened arousal to unpleasant/negative stimuli (Zhu et al., 2012; Friedrich et al.,
2006) and slow recovery/return to baseline (Haynos and Fruzzetti, 2011) are present in
individuals with ED when exposed to pathology relevant stimuli.

For skin conductance, body exposure in front of a mirror did not produce significant
differences between ED patients and controls (\Vocks, Legenbauer, Wachter, Wucherer, &
Kosfelder, 2007). Decreased skin conductance responses were however recorded for AN
patients in comparison to healthy controls and AN recovered patients when performing the
lowa Gambling Task (Tchanturia, Liao, Uher, Lawrence, Treasure, & Campbell, 2007).

For individuals with BN a decelerated heart rate and increased corrugator activity after
the induction of negative mood was observed when they were exposed to food stimuli (Gross
& Levenson, 1997). In a subclinical sample, increased High Frequency (HF) component of
Heart Rate Variability was observed which suggests a link between increased parasympathetic
activity and eating disturbance (Green, Hallengren, Davids, Riopel & Skaggs, 2009). Finally,
a review (Mazurak, Enck, Muth, Teufel, & Zipfel, 2011) concluded that autonomic
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disturbances with a predominance of parasympathetic activity are observed in clinical and
subclinical (Green, et al., 2009) presentations of ED.

However, studies investigating autonomic function present conflicting results as
mentioned above that might be related to methodological variations and inconsistencies. For
example, autonomic function was examined mostly in response to pathology relevant stimuli
(e.g. body image and eating) and has confusing and rather contradictory findings as to the
predominance of parasympathetic or sympathetic activity. Findings on emotional expression
are again confusing with studies reporting either increased corrugator activity in response to
food stimuli (pathology-relevant stimulus) or attenuated facial expression in response to
negative and positive film-clips (general stimuli).

In conclusion, there are two sources of inconsistency noted in experimental studies,
the affective context used to elicit emotions, categorized in general and pathology-specific,
and the different measurements implemented. Therefore, there are contradictory findings on
the severity and specificity of these disturbances in the clinical population with some studies
supporting parasympathetic dominance and decreased sympathetic modulation while others
show the exact opposite pattern of results. These findings supporting either hyposensitivity or
hypersensitivity even though they seem contradictory, they actually signify the complex
interactions between basic affective mechanisms that contribute to ED symptoms and evolve
with pathology progression (Merwin, 2011). It is hypothesized that hypersensitivity e.g.
heightened emotional reactivity, is present at the early stages of ED and it is eventually
attenuated resulting in hyposensitivity due to starvation and other physical effects over the
course of the illness e.g. bradycardia (Haynos and Fruzzetti, 2011). This claim remains
however at the level of speculation since the majority of studies rely on self-report measures
while experimental studies differ in the stimuli they use to provoke emotional reactions thus
resulting in inconsistent findings (Merwin et al, 2011; Treasure, 2012). This is the first study
to examine the assumption of hypersensitivity to negative affect in relation to the context
where is occurs (general or ED-specific) in a sub-clinical sample.

Present study

The aim of this study was two-fold: a) to explore physiological reactivity to negative
affect (specific and general) in female adolescents and young adults at high risk vs. low risk
for ED, and b) to explore the differences between participants on high vs. low risk for ED on

measures with cogntive (level of self-esteem, appearance schemas) vs. functional/experiential
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(body-image inflexibility, emotion regulation skills, depression levels) focus and delineate the
factors that are significantly associated with ED risk.

Females were selected for the purposes of the present study since they are
substantially more prone to ED. Also, studying ED at a subclinical level can provide valuable
insights as to the development of the illness without the confounding (physical and
psychological) effects of ED symptoms (e.g. starvation, excessive exercise, vomiting,
laxative/diuretics use) found in the acute or chronic stages of the illness.

A two-stage design that incorporates cross-sectional and experimental elements was
followed for the purposes of the study. In the cross-sectional stage, self-report measures were
collected on factors that are consistently linked with ED predisposition based on previous
research such as: level of self-esteem, emotion regulation skills, appearance schemas, body
acceptance and flexibility.

In the experimental stage of the study, negative emotion was experimentally induced
in the lab, in order to examine the physiological (heart rate, skin conductance and corrugator
muscle activity) and self-reported affect responses of participants at high vs. low risk for ED.
Furthermore, we also assessed the impact of negative emotion on illness-behaviors, assessed
via self-reported body-estimations and food consumption (via the bogus taste task) that
followed emotion induction. The methodology of the present study employs the ecologically
valid experimental method of film-stimuli, to induce negative emotion in a general and
pathology-specific context. Film-clips are chosen since they allow more long-lasting and
more intense emotional experiences compared to pictorial stimuli. We selected two film-clip
contexts (general and pathology-specific) because based on previous findings ED patients
show emotional impairments that are specific to ED relevant stimuli (Torres et al., 2011).
Hypotheses

Based on previous findings the following hypotheses were formulated:

1. Participants at high risk for ED are expected to have more emotion regulation difficulties,
higher body-image inflexibility, and more difficulties in experiencing body related negative
emotions, sensations and thoughts when compared to low risk participants.

2. A stronger mental focus on appearance and higher behavioral investment in appearance
matters are expected to be found in the high risk participants as compared to their low risk
cohorts. It is also hypothesized that the above mentioned appearance schemas will have a
negative impact on the self-esteem level among high risk participants as compared to low risk.
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3. High ED risk participants are expected to present higher reactivity, as reflected by the
physiological indicators of negative valence (i.e. corrugator activity) and arousal (heart rate
and skin conductance) when negative emotions are induced in the laboratory, compared to
low risk participants. The differences between the two groups will be more pronounced in the
pathology-specific clip context compared to the general clip content. Correspondence between
physiological and self-reported responses to negative affect will also be examined. It is
hypothesized that a lack of correspondence will provide indications for lack of effective
emotional regulation/awareness that will be more pronounced among high ED risk
participants. This is the first study to examine the emotional reactivity to negative affect in
relation to ED risk and results are expected to be indicative of the actual emotional experience
of individuals at risk without the confounding effects that are observed in later stages of the
illness.

4. The effect of negative affect as induced via pathology-specific and general contexts on
body-size estimations and food consumption will be assessed. Negative affect as induced via
the pathology-specific clip is expected to have a negative impact on body size estimations and
lead to greater disinhibition in food consumption in the ED high risk group. The effects of
negative affect on the above mentioned behavioral measures will be examined as indications
of emotion regulation reflecting the participants’ ability to modulate their emotions and
impact on illness related behavior.

Methods

Participants

Eighty-five female participants (Mage=17.97, SD=2.74) were selected based on the
following inclusion criteria: a) females aged 14-24 years, b) voluntary participation (and
parental consent for ages below 18 years), ¢) good working knowledge of the Greek language
and d) score either above or below 52 on the Weight Concerns Scale (WCS; Killen, et al.,
1994). Participants not meeting the above inclusion criteria and/or meeting criteria to warrant
an ED diagnosis based on the Eating Disorders Diagnostic Scale (EDDS; Stice, Telch, &
Risvi, 2000) were excluded from the study.

Before their participation in the study, a phone interview was conducted to verify
participants’ responses in the WCS and EDDS. Based on this interview, four participants that
scored below the cut-off score on the WCS and their score on the EDDS indicated
subthreshold Bulimia were finally recruited as high risk. Two groups were formed: a) the
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group at high risk (Mage=18.38, SD= 0.42) for developing an Eating Disorder (n=42) who
scored above the threshold (>52) on the WCS, and b) the group at low risk (Mage=17.65,
SD=0.42) for developing an Eating Disorder (n=43) who scored below the above mentioned
threshold on the WCS. There were significant differences between the two groups on their
Body Mass Index with high risk participants having a higher BMI (M=23.02, SD=0.45) than
low risk participants (M=21.22, SD=0.66) (t(82)=2.25, p=.01). Significant differences were
detected as expected between the two groups on their WCS scores with high risk participants
reporting more ED symptoms (M=66.15, SD=2.08) than low risk (M=26.23, SD=2.30)
(t(83)=13.05, p<.001).

Materials and measures

Physiological Measures and Apparatus:

E-Prime 1.0 (Schneider, Eschmann & Zuccolotto, 2002) was used to run the
experiment and BIOPAC MP150 for Windows and AcqKnowledge 3.9.0 data acquisition
software (Biopac Systems Inc, Santa Barbara, CA) were used for the collection and
processing of physiological measures. Physiological data were collected using Ag/AgCl
shielded electrodes that were placed on participants’ face and arms according to standard
procedures (Fridlund & Cacioppo, 1986). Raw ECG (recorded via electrodes placed on each
inner forearm following skin preparation) was filtered by a BIOPAC ECG100C bioamplifier,
set to record beats per minute (BPM) in milliseconds. Skin conductance level (SCL) was
recorded via electrodes attached on the second digit of the index and middle fingers of the
participants’ non-dominant hand after skin preparation. Skin conductance levels were
recorded using a BIOPAC GSR100C transducer amplifier. Corrugator activity was recorded
via two electrodes placed above the right eyebrow, starting from the inside corner of the eye
toward the outside of the eye following the eyebrow. Mean scores for Heart Rate, skin
conductance level and corrugator activity were computed for each 2.5 minute clip and for the
last 2.5 minutes of the baseline period.

Affective Stimuli: Mood was induced in this study via the presentation of either
neutral, general negative or pathology specific film clips (see Chapter 3 for the selection and
validation of the film-clips used in the study). All film-clips used in the study had duration of
2.5 minutes and had no sound.

Neutral film-clips: two excerpts were selected from the documentary Winged Migration to

elicit neutral affect (hereafter referred to as Winged Migration 1 and Winged Migration 2).
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General content negative film-clip: an excerpt from the film-clip The Champ was selected to
induce general negative affect.

Pathology-specific film-clip: an excerpt from a TV documentary on Binge Eating Disorder
was selected as the pathology-specific stimulus to induce negative affect.

Self-report Measures
Screening Questionnaires:

The Eating disorder diagnostic scale (EDDS; Stice, Telch, & Risvi, 2000): see
Chapter 2 for more information.

The Weight Concern Scale (Killen, et al., 1994): see Chapter 2 for more information.
Measures of the experimental study:

The self-reported measures used for the purposes of this study were (see Appendix B
for more information):

Battery of questionnaires:

Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965) assesses global self-esteem
by asking respondents to rate their agreement on a 0-3 scale (ranging from 0 = not at all true
to 3 = definitely true) with 10 statements reflecting their feelings about themselves (e.g. ‘I
feel that | have a number of good qualities” etc.). Higher scores indicate a more positive self-
evaluation. It has been widely used as a reliable indication of self-esteem in empirical
studies. The scale has been validated in a sample of Greek-Cypriot adolescents with internal
consistency estimate of 0.85 (Fanti & Henrich, 2014).

Body Image-Acceptance and Action Questionnaire (BI-AAQ; Sandoz, Wilson,
Merwin, & Kellum, 2013) consists of 12 statements assessing cognitive flexibility and
acceptance in relation to body image. Greater summed scores indicate greater body image
inflexibility. Previous work shows excellent reliability estimates (Cronbach's alpha = 0.92;
Sandoz, et al., 2013). The questionnaire was translated in Greek using the front and back
translation method and validated in an opportunistic sample of 240 Greek and Cypriot
university (undergraduate) students (Mage= 21.5, SD=2.98) of both genders, before it was
administered in the present study. The factorial analysis of the BI-AAQ indicated a one-factor
structure of 12 items, similar to the original English version (Sandoz et al., 2009), accounting
for 65.5% of the variance. Moreover, it showed good internal consistency, with a Cronbach
alpha of 0.95, and presented item-total correlation values between 0.5 and 0.85. In conclusion,
the results from the validation study indicate that the Greek version of the BI-AAQ
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questionnaire is a robust and reliable instrument (Mavraki, Nicolaou, Karekla, personal

communication).

The Difficulties in Emotion Regulation Scale (DERS; Gratz, & Roemer, 2004): it is a
self-report questionnaire that contains 36 items assessing emotion regulation. Items are rated
on a 5-point scale from 1=almost never to 5=almost always. Higher total score indicates
greater difficulties with emotion regulation. Previous work shows that Cronbach’s alpha is
above .90 (Gratz and Roemer, 2004; Racine & Wildes, 2013). The questionnaire was
translated in Greek by the research team using the front and back translation method for the
purposes of this study and was validated in previous pilot study (see above for sample
details). We conducted a Confirmatory Factor Analysis with the principal components
extraction method and a varimax rotation. Items loaded on the appropriate factors explaining
in total the 67.56% of variance. The questionnaire had a high internal consistency with
Cronbach’s a reaching .91.

Appearance Schemas Inventory-Revised (ASI-R; Cash, Melnyk, & Hrabosky, 2003):
assesses dysfunctional schemas about ones’ appearance and its impact in one’s life. This
questionnaire was originally developed by Cash and Labarge (1996) and in its original form
consisted of 14 items. With later amendments, an extended 20-item version emerged, the ASI-
R. It comprises of 20 items rated on a 5-point scale from strongly disagree to strongly agree
and has two factor subscales, namely Self-Evaluative Salience and Motivational Salience. The
former subscale reflects the degree that physical appearance determines the participant’s sense
of self and the latter measures the investment into one’s appearance as in engaging in
grooming behaviors etc. Based on a previous validation study (Argyrides, & Kkeli, 2013),
the ASI-R showed adequate psychometric properties in a Greek-Cypriot population with
alpha coefficient of .93.

Beck Depression Inventory-1l (BDI-II; Beck, Steer, & Brown, 1996): This 21-item
questionnaire assesses the current intensity of depressive symptoms. The BDI-I1 shows high
internal consistency (Cronbach’s a = 0.89; Kjaergaard, Arfwedson,Waterloo, Jorde, 2014).
The Greek version of the questionnaire is widely used in clinical and healthy samples after its
translation and validation (Jemos, 1984). For the purposes of the present study it was used to
assess depression levels in female participants over 18 years

Youth Inventory-4 (Y1-4; Gadow, & Sprafkin, 1999): is used to assess clinical

symptoms in adolescents pertaining 18 diagnostic entities. For the purposes of the present
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study, only the 9-item Depression subscale was used to measure depression levels of the
participants of the present study that were under 18 years old. Items are assessed on a Likert
scale from 0-absence of symptoms to 3-strong presence of symptoms. Higher total scores
indicate greater depression levels. A previous study by Fanti (2011) indicated the
questionnaire’s adequate internal consistency in Greek-Cypriot adolescents.

The Perceived Stress Scale (PSS-10; Cohen, Kamarck & Mermelstein, 1983) provides
an indication of the individual’s overall perceived distress during the past month. It includes
10 items rated on a 0-4 Likert scale. The PSS has adequate psychometric properties (Cole,
1999), with internal consistency values above a=.86 (Cole, 1999). A previous validation study
of PSS-10 in Greek-speaking adults yielded satisfactory psychometric properties
(Cronabach’s a = 0.82; Andreou et al., 2011).

Affect Ratings

The Positive and Negative Affect Schedule (PANAS; Watson, Clark, and Tellegen,
1988) is a self-reported adjective checklist consisting of two 10-items subscales assessing
positive affect (PA: active, alert, attentive, determined, enthusiastic, excited, inspired,
interested, proud, and strong) and negative affect (NA: afraid, ashamed, distressed, guilty,
hostile, irritable, jittery, nervous, scared, and upset). Participants indicate on a 5-point Likert
Scale (very slightly, a little bit, moderately, quite a lot, very much) the extent to which each
adjective describes how they feel at the moment (state). The questionnaire’s validity was
tested in a study with Greek-Cypriot university students and was found adequate based on
preliminary data (Panayiotou, 2008). An extended version of the questionnaire was used (for
details see Chapter 1) to assess participants’ negative affective state after each film-clip. For
the purposes of the present study only the NA subscale was used.

The Subjective Units of Distress (SUDS; Wolpe 1969) present a series of questions
assessing the level of distress experienced on a 10-point scale. The questions used for the
present study were compiled by the authors: a) How pleasant/unpleasant did you feel while
watching the film clip? (1-extremely unpleasant, 10-extremely pleasant), b) How much
arousal or tension did you feel while watching the film clip? (1-calm, 10-tensed), (¢) How
anxious did you feel while watching the film clip? (1-not at all, 10-extreme anxiety) d) To
what extent did you experience annoying somatic symptoms while watching the film clip? (1-
not at all, 10-very much), and e) Were you able to control your reactions while watching the
film clip? (1-not at all, 10-absolutely).
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Body Image Estimations

Cognition of body image distortion (Zanetti, Santonastaso, Sgaravatti, Degortes, &
Favaro, 2013) assesses body image disturbance via two questions: (i) ‘At your present weight,
how do you see yourself in the mirror?”’ (ii) ‘Referring to inner feelings, at your present
weight, how do you feel?’ Both questions are rated on a 7-point scale ranging from: very fat
(1), fat (2), slightly fat (3), normal (4), slightly thin (5), thin (6), very thin (7). Participants’
responses are compared with their actual BMI, which are categorized as follows: very fat
(BMI > 30), fat (BMI between 23.5 and 30), slightly fat (BMI 22-23.5), normal (BMI 19-22),
slightly thin (BMI 19-17.8), thin (BMI 16-17.8), very thin (BMI<16). These BMI ranges
reflect the norms of an Italian young female community sample derived without eating
disordered patients included (Favaro, Ferrara, & Santonastaso, 2003), and are used here since
they are derived from a European, Mediterranean sample that resembles the present sample.
Behavioral Measure

Bogus Taste Task: During this task, participants were provided with two pre-weighted
bowls containing different food: chocolate (105 g/531 kcal) and salted potato chips (45 g/243
kcal). Participants rated the two types of food provided on taste, smell and texture onaOto 7
Likert scale (0-not good at all, 7=extremely good). Before the taste task participants rated
their hunger and mood level as well as enticement to eat the above mentioned foods on a 0 to
7 Likert scale (0-not at all to 7-more than ever; based on Dingemans, Martijn, Jansen, & van
Furth, 2009). After the taste task, the quantity of food left was measured and total caloric
intake was calculated.
Procedure

Informed consent was received from all participants and their parents (if they were
under 18 years old). Participants were first requested to complete the questionnaires packet.
Then, the researcher provided a thorough description of the experimental procedure followed
by all the necessary preparations for the physiological recordings e.qg. fitting of electrodes etc.

Once the electrodes were attached and tested, participants were requested to relax for
5 minutes in their seat in order for physiological signals to stabilize. Next, participants
completed two experimental blocks. Each experimental block consisted of a neutral film-clip
followed by either the general or the pathology specific negative film-clip. The block order
was counter-balanced between participants. After each film-clip, participants completed affect
ratings (SUDS, PANAS) and the Cognition of body image distortion questionnaire.
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Physiological measures of Heart Rate, skin conductance and corrugator activity were recorded
throughout the film-clip presentations. Between the two experimental blocks a break of two
minutes was employed to prevent emotional carry-over effects from the first condition to the
second. During this interval, participants were requested to stay seated.

After the presentation of the film-clips, participants were requested to complete a
Bogus Taste Task. More specifically, they were asked to taste a bowl of savory (salty chips)
and a bowl of sweet food (chocolate). During the taste tests participants were left alone in the
room and were provided with questionnaires to evaluate taste, smell and texture of the foods.
It’s important to note that two participants with food allergy and diabetes were excluded from
this task. Two high participants refused to participate in the task because they were on a diet.
Each bowl! was weighed in the end of the experiment to evaluate the amount of food
consumed. Finally, participants” weight and height was measured and recorded by the
researcher. Debriefing was provided after the experiment with a semi-structured mini-
interview on how the participant felt during the various tasks of the experiment, her thoughts
on the experimental procedure and content. Explanation was provided on the scope of each
task of the study and participants had the chance to ask questions and make comments.
Results
1.Battery of self-reported questionnaires: Participants’ characteristics, behaviors and
attitudes
1.1 Correlations between measures used in the study

Table 4-1 presents the Means and Standard Deviations for the participants and Cronbach’s
a reliabilities for the questionnaires used in the cross-sectional section of the study.

Table 4-2 presents Pearson’s r correlation coefficients among all assessed measures.
Higher level of body image inflexibility had strong positive correlation with schematic
investment in one’s appearance and difficulties in general emotion regulation skills. Lower
level of self-esteem correlated with more difficulties in emotion regulation and distress as
well as with higher depression levels in both adolescents and young adults. Higher depression
levels related with difficulties in emotion regulation in both university students and
adolescents. Higher body image inflexibility correlated with higher levels of depression only
in adolescents.

1.2.Comparisons between ED risk groups
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Independent samples t-tests were conducted to examine differences between low and high
risk participants on each of the questionnaires of interest (see Table 4-1). Bonferroni corrected
p value was used. High risk participants had significantly lower self-esteem levels, more
difficulties in emotion regulation, experienced more body image inflexibility, had more
dysfunctional schematic investment in their appearance, and reported more perceived stress as
compared to the low risk group. More specifically, for high risk participants their self-worth
was more dependent on their physical appearance and engaged more with their appearance
and reported more grooming behaviors when compared to those at low risk for an ED. No
significant differences among high and low ED risk participants were found on the affective

awareness, acceptance, goals and clarity subscales of DERS or on the depression levels.
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Table 4-1. Sample Descriptives, reliability results for measures and t-tests comparisons

Total Sample (N=85) High risk (n=42) Low risk (n=43) t-test Chronbach's
M S.D. M S.D. M S.D. t(df) a
RSE 20.69 4.44 19.04 4.54 22.30 3.74 -3.61 (83)* 0.84
DERS 81.76 16.34 88.30 17.34 75.37 12.48 3.94 (74.40)** 0.88
Non Acceptance 12.63 4.06 13.59 4.24 11.68 3.69 2.20 (83) 0.71
Goals 14.43 4.50 15.81 4.59 13.09 4.03 2.90 (83) 0.84
Impulse 13.25 4.62 14.78 5.10 11.74 3.56 3.18 (73.12)* 0.80
Awareness 15.27 3.35 15.47 3.13 15.07 3.57 0.56 (83) 0.53
Strategies 16.23 541 18.33 5.78 14.19 4.15 3.80 (74.30)** 0.80
Clarity 9.94 3.07 10.31 2.99 9.58 3.13 1.09 (83) 0.78
BI-AAQ 3591 17.29 47.38 15.35 24.72 10.38 7.95 (71.82)** 0.94
ASI-R 331 0.61 3.64 0.55 2.97 0.47 5.98 (83)** 0.85
Self-Evaluative Salience 3.10 0.72 3.50 0.63 2.70 0.58 6.11 (83)** 0.88
Motivational Salience 4.88 3.62 3.85 0.6 3.39 0.39 4.18 (70.63)** 0.74
PSS 27.00 13.23 15.52 5.95 11.00 4.42 3.97(75.65)** 0.73
BDI-I1I* 9.21 5.79 10.22 5.85 8.05 5.66 1.20 (39) 0.80
Y 1-4-Depression Subscale? 8.52 4.24 10.26 3.24 7.09 4.49 2.57 (40) 0.71

**p< .001,* p <.003 (Bonferroni adjusted p-value)
RSE = Rosenberg Self-Esteem Scale, DERS = Difficulities in Emotion Regulation Scale, BI-AAQ = Body-Image Acceptance and Action
Questionnaire, ASI-R = Appearance Schemas Inventory-Revised, PSS= The Perceived Stress Scale , BDI-IlI = Beck Depression Inventory II,

Y1-4 = Youth Inventory Scale-4

1 For BDI-II, the sample size for high risk participants was n=22 and for low risk participants was n=19

2 For Y1-4 Depression subscale, the sample size for high risk participants was n=19 and for low risk participants was n=23

50



Table 4-2. Pearson's r correlations among measures used in the study (N=85)

1 2 3 4 5 6
1.Rosenberg Self-Esteem Scale
2.Difficulities in Emotion Regulation -0.52**
Scale
3.Appearance Schemas Inventory- -0.35**  0.45**
Revised

4.Body-Image Acceptance and Action -0.40**  0.55** 0.73**
Questionnaire

5.Beck Depression Inventory 11 -0.58** 043 0.35* 0.26

6.Youth Inventory Scale-4-Depression -0.54**  0.53** (0.55** 0.51**

Subscale?

7.Perceived Stress Scale -0.53**  0.53** 0.38** 0.42** 0.48** 0.48**

**p<.01,*p <.05

1 For BDI-II, the sample size for high risk participants was n=22 and for low risk participants was n=19 (Total
N=41)

2 For YI-4 Depression subscale, the sample size for high risk participants was n=19 and for low risk participants
was n=23 (Total N=42)

1.Emotional reactivity to negative affect

1.1.Data Screening

Initial data screening and more specifically the boxplot function of SPSS suggested a
number of extreme scores (outliers) on each of the physiological measures. These values were
removed from the dataset (pairwise deletion). Extreme values were removed from three
participants for Heart Rate (HR) and four participants for skin conductance (SCL). Removal
of the extreme values in the above mentioned variables restored normality of the data based
on non-significant values of Kormogorov-Smirnov and Shapiro-Wilk tests. For corrugator
activity, technical issues caused loss of data from 17 participants that were removed from the
dataset. The remaining data presented with violations of normality. Considering that Repeated
Measures ANOVA to be conducted in the following analyses is a robust test (Glass et al.,
1972 in Field, 2009), we decided not to perform transformations and used the raw
(untransformed) data for analyses.

1.2.Manipulation checks

1.2.1. Physiological Measures

To examine whether our film-clips were successful in emotion induction, the
physiological responses of the sample during the three different types of Film clips (film-

viewing condition) were compared over baseline (average of the last 2.5mins of the baseline
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period at the start of the experiment). Separate Repeated Measures ANOVAs for each
physiological measure were conducted with Clip [(Baseline vs. Clip (Neutral, General
Negative, Pathology specific)] as a within subject factor (see Table 4-3 for means and SDs).
T-tests with Bonferroni corrected p value were conducted to examine possible differences
between the two neutral film-clips on all three physiological measures (adjusted p=0.02) and
self-reported affect (adjusted p=0.08). These analyses yielded no significant differences
between the two neutral clips in any of the above mentioned measures therefore an average
score of the two neutral clips was computed for each measure and used in the Repeated
Measures Analysis. The results of the separate Repeated Measures ANOVAS are reported
below.

For HR, Mauchly’s test showed that the assumption of sphericity was violated x2
(5)=34.33, p=0.001, therefore degrees of freedom were corrected with Greenhouse-Geisser
estimates of sphericity (¢= 0.75). The results showed that there was a significant effect of the
clip (F(2.26, 158.47)=38.24, p< .001, n,=0.33). Pairwise comparisons showed that participants
had significantly (p< .001) higher HR at baseline than during the neutral clips (Mpgr=2.43,
95%CI [1.53, 3.32]), during The Champ (Mpre=3.54, 95%CI [2.32, 4.75]), and during the
Documentary (Mpire=2.94, 95%CI [1.77, 4.10]).

Regarding skin conductance levels (SCLs), the assumption of sphericity was violated 2
(5)=112.62, p< 0.001, therefore degrees of freedom were corrected with Greenhouse-Geisser
estimates of sphericity (¢= 0.50). The results showed that there was a significant effect of clip
(F(1.51, 106.03)=33.81, p< .001, n,?>=0.23) on SCLs. Pairwise comparisons showed that
participants had significantly reduced skin conductance during baseline than during the
neutral clips (Mprr=-0.50, 95%CI [-0.77, -0.22]), The Champ (Mp,rr=-0.86, 95%CI [-1.27, -
0.45]), and the Documentary (Mprr=-0.97, 95%CI [-1.35, -0.58]). The neutral clips, as
expected, elicited significantly lower skin conductance mean scores than the general negative
clip The Champ (Mpee=-0.36, 95%CI [-0.56, -0.16]) and The Documentary (Mp,er=-0.47,
95%ClI [-0.65, -0.29]).

Regarding corrugator activity, the assumption of sphericity was violated x2 (5)=85.09, p=
0.001, therefore degrees of freedom were corrected with Greenhouse-Geisser estimates of
sphericity (e= 0.48). The results showed that there was no significant effect of clip (F(1.4s,

66.94)=1.98, p=0.16, n,?=0.04). However, pairwise comparisons showed that there was a
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significant difference between The Champ and the Documentary (Mpr=1.40, 95%CI [0.01,
2.78]) with The Champ producing higher corrugator activity.

In conclusion, heart rate and skin conductance measures were significantly different
between baseline and all film-clips suggesting that our manipulation strategy (Film-viewing
condition) was successful.

1.2.2. Affect Ratings

To examine whether our film-clips were successful in emotion induction, the affect ratings
during the two negative affect clips (i.e. The Champ and The Documentary) were compared
against the average score of the two neutral clips (since no affect ratings were administered
during the baseline period of the experiment). Separate Repeated Measures ANOVAs for each
affect rating were conducted with Clip (Neutral vs. General Negative vs. Pathology specific)
as the within subject factor (see Table 4-3 for means and SDs). The results of the separate
Repeated Measures ANOVAs are reported below.

Regarding PANAS Negative Affectivity Score, the assumption of sphericity was violated
¥? (2)=17.88, p= 0.001, therefore degrees of freedom were corrected with Greenhouse-Geisser
estimates of sphericity (¢= 0.83). The results showed that there was a significant effect of the
clip (F(1.66,120.23)=35.51, p<.001, n,>=0.29). Pairwise comparisons showed that participants
reported significantly (p< .001) lower negative affect during the neutral clips than during The
Champ (Mprr=-7.62, 95%CI [-11.48, -3.76]), and during the Documentary (Mpjrr=-11.94,
95%CI [-14.69, -9.18]).

Regarding SUDS 1 (valence), the assumption of sphericity was violated y? (2)=10.34, p=
0.01, therefore degrees of freedom were corrected with Greenhouse-Geisser estimates of
sphericity (= 0.87). The results showed that there was a significant effect of the clip (F(1.77,
134.65)=160.34, p< .001, np?=0.68). Pairwise comparisons showed that participants reported
feeling significantly more pleasant (p< .001) during the neutral clips than during The Champ
(Mpirr=4.08, 95%CI [3.41, 4.76]), and The Documentary (Mprr=3.50, 95%CI [2.86, 4.14]).

For SUDS 2 (arousal), the assumption of sphericity was violated y? (2)=140.07, p= 0.001,
therefore degrees of freedom were corrected with Greenhouse-Geisser estimates of sphericity
(e= 0.54). The results showed that there was a significant effect of the clip (F(y1.09, 83.62)=28.85,
p<.001, n,>=0.27). Pairwise comparisons showed that participants reported significantly (p<
.001) less arousal during the neutral clips than during The Champ (Mprr=-4.79, 95%CI [-
5.33, -4.24]), and the Documentary (Mprr=-5.26, 95%CI [-7.56, -2.97]).
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Table 4-3. Means and S.D.s for the physiological and self-reported affect measures for each ED risk group

Physiological
Measures
Heart Rate

Skin Conductance

Corrugator Activity

Self-reported
Measures
PANAS-Negative
Affect Score

SUDS 1 (Valence)
SUDS 2 (Arousal)
SUDS 3 (Anxiety)
SUDS 4 (Somatic
Symptoms)

SUDS 5 (Control
over reactions\)

High risk Low risk
N Baseline Neutral* The Champ The N Baseline Neutral* The The
Documentary Champ Documentary
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
39 76.91(9.24) 73.78(1.26) 72.73(1.17) 73.67 (1.23) 36 73.69 (9.39) 70.04 68.74 68.97 (1.32)
(1.34) (1.26)
38  4.55(2.40) 4.90 (0.35) 5.40 (0.39) 5.48 (0.40) 35 3.47 (1.85) 3.88 4.13 4.24
(0.38) (0.42) (0.42)
24 10.22(7.95) 10.08 (1.89) 13.76(1.89) 12.85(1.97) 27 16.65 14.90 15.82 14.17 (1.85)
(13.64) (1.78) (1.79)
42 20.06 (0.54) 32.95(1.36) 34.26 (1.82) 43 19.09(0.4 29.90 28.14 (1.26)
3) (1.07)
41 6.58 (0.26) 2.46 (0.24) 2.63 (0.23) 41 6.73 2.51 3.61
(0.26) (0.24) (0.23)
41 2.49 (0.20) 7.56 (0.24) 9.29 (1.23) 42 2.56 7.19 6.19
(0.20) (0.23) (1.22)
41 1.95 (0.19) 6.49 (0.37) 6.44 (0.34) 42 2.07 571 5.21
(0.20) (0.36) (0.34)
41 1.55 (0.17) 4.39 (0.40) 5.56 (0.42) 42 1.54 3.55 4.09
(0.16) (0.39) (0.41)
41 7.74(0.40)  4.78(0.43)  5.41(0.43) 42 7.83 6.45 6.64
(0.40) (0.43) (0.43)

*Note: Average score from the neutral clips used in the study.
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For SUDS 3 (anxiety), results showed that there was a significant effect of the clip (F(z,
154)=148.23, p< .001, ,?>=0.66). Specifically, participants reported significantly (p< .001) less
anxiety during the neutral clips than during The Champ (Mprr=-4.08, 95%CI [-4.74, -3.43)),
and the Documentary (Mprr=-3.85, 95%CI [-4.53, -.3.18]).

For SUDS 4 (somatic symptoms), a significant effect of clip was again observed (F(;,
154)=58.57, p< .001, np?=0.43), with pairwise comparisons showing that participants reported
significantly (p< .001) less annoying somatic symptoms during the neutral clips than during
The Champ (Mpirr=-2.42, 95%CI -3.14, -1.71]), and the Documentary (Mprr=-3.28, 95%ClI
[-4.07, -2.49]).

Finally, for SUDS 5 (control) there was a significant effect of the clip (F(z, 154)=26.92, p<
.001, np?=0.26). Pairwise comparisons showed that participants were significantly (p<.001)
more able to control their reaction during the neutral clips than during The Champ
(Mpirr=2.21, 95%CI [1.37, 3.05]), and the Documentary (Mpier=1.79, 95%CI [0.99, 2.60]).

In conclusion, affect ratings were significantly different between the neutral clips and
negative affect inducing film-clips providing evidence that out experimental manipulation
was effective.

Main Analyses

1.2.3. Heartrate

A Repeated Measures Factorial ANOVA was conducted with mean heart rate (BPM) for
every clip (The Champ, The Documentary and Neutral —Average score) as the within subject
variable, while ED risk Group (high vs. low) was the between-subject variable. The ED risk x
Clip interaction did not reach significance (p=.22) but there was a significant main effect of
clip (F(2,146)=8.63, p<0.001, 1p?=0.11) as well as for ED risk (F(1,73)=5.54, p=0.02, n,?>=0.07)
with high risk participants presenting higher overall mean heart rate (M=73.39, SD=1.20) than
low risk participants (M=69.25, SD=1.28). As for the effect of Clip, Bonferroni corrected post
hoc tests showed that overall participants had significantly (p<.001) higher heart rate during
the neutral clips than during The Champ (Mpgr=-1.18, 95%CI [-1.83, -0.52]). Due to our a
priori hypotheses for a different pattern of responses between groups on corrugator activity,
follow-up Repeated Measures ANOVAs were conducted to examine the effect of Clip (clip:
neutral, The Champ, The Documentary) for each ED risk group separately. Results showed
that low risk participants presented significantly (F(z, 6s)=4.35, p< .02, n,?=0.11) higher heart
rate during the neutral clip than during The Champ (Mpre=1.31, 95%CI [0.17, 2.44]) while
high risk participants (n=40) (F(z, 78)=6.00, p< .005, n,?=0.13) presented the same pattern of
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results (Mprr=1.05, 95%CI [0.27, 1.83]) and in addition had significantly (p=0.02) higher
heart rate during the Documentary than during The Champ (Mper=-0.94, 95%CI [-1.75, -
0.12]).

1.2.4. Skin conductance

When the same Repeated Measures Factorial ANOVA was conducted with mean skin
conductance levels (SCLs) as the outcome, the interaction between ED risk x film-clip did not
reach significance. However, significant main effects of both clip (F(2,146)=26.81, p<0.001,
Mp?=0.27) and ED risk (F(1,73)=4.53, p<0.05, n,>=0.06) were found, with high risk participants
having higher SCLs (M=5.26, SD=0.38) than low risk (M=4.09, SD=0.40). As for Clip,
Bonferroni corrected post-hoc tests showed that the neutral clips resulted in significantly
(p<0.05) lower SCLs than The Champ (Mprr=0.37, 95%CI [-0.19, 0.54]) as well as in
comparison to the Documentary (Mprr=-0.47, 95%CI [0.31, 0.62]). The Champ and the
Documentary did not differ.

Despite that ED risk x film-clip interaction was not significant we examined Bonferroni
corrected pairwise comparisons between the two groups on each clip. Results showed that
high risk presented significantly (p<0.05) higher arousal on The Champ (Mpirr=1.27, 95%ClI
[0.13, 2.41]) and on The Documentary (Mpjre=1.23, 95%CI [0.07, 2.39]) than low risk
participants. The difference of the two groups on the neutral clips was significant (p=0.05)
with high risk participants presenting higher arousal (Mp)rr=1.02, 95%CI [-0.005, 2.05]) than
low risk participants. Repeated Measures ANOV As were also conducted to compare the
effect of clip (The Champ, The Documentary and Neutral —Average score) for each ED risk
group separately. Results showed that the effect of clip was significant for both low risk (F(,
68)=8.70, p< .001, n,=0.20) and high risk participants (F(>, 78)=19.55, p< .001, n,?>=0.33). Low
risk participants (n=35) presented significantly lower SCLs during the neutral clip than during
The Champ (Mprr=-0.24, p=0.02, 95%CI [-0.46, -0.03]) and during the Documentary
(Mpirr=-0.36, p=0.001, 95%CI [-0.57, -0.15]). High risk participants (n=40) presented the
same pattern of results with lower arousal during the neutral clip in comparison The Champ
(Mpire=-0.49, p=0.001, 95%CI [-0.76, -0.22]) and the Documentary (Mprr=-0.57, p=0.001,
95%CI [-0.81, -0.33]).

1.2.5. Corrugator activity

A Repeated Measures ANOVA was conducted with mean scores on corrugator activity

for every clip (The Champ, The Documentary and Neutral —Average score) entered as within
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subject variables and ED risk as between subject variable. Due to violation of sphericity (2
(2)=16.43, p=0.001), degrees of freedom were corrected with Greenhouse-Geisser estimates
of sphericity (e= 0.77). A significant interaction between Clip and ED risk (F(1.ss, 75.97)=3.32,
p<0.05, 1p?=0.06) and main effect of clip (F(x1.s5, 75.97)=5.18, p<0.01, n,?>=0.10) were observed.
Bonferroni corrected post hoc tests showed that participants presented significantly higher
corrugator activity during The Champ (M=14.79, SD=1.30) than during the neutral clip
(M=12.49, SD=1.29) (p=0.01) and the Documentary (M=13.51, SD=1.35) (p=0.04).

To examine the interaction effect, follow-up Repeated Measures ANOVA were conducted
for each ED risk group separately with film clip (clip: neutral, The Champ, The Documentary)
as a within subject variable. There was no significant effect of clip for the low risk
participants. However, there was a main effect of clip for the high risk participants (n=24)
(F(1.42, 30.64)=5.37, p< .02, ny?=0.20). More specifically, high risk participants presented
significantly higher corrugator activity during The Champ than during the neutral clips
(Mpirr=-3.67, p=0.01, 95%CI [-6.70, -0.64]) (Figure 4-1).

Figure 4-1. Interaction Film-Clip x Group on Corrugator Activity
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1.3.PANAS Negative Affect Score

A Repeated Measures ANOVA was conducted with mean scores on PANAS Negative
Affectivity for every clip (The Champ, The Documentary and Neutral —Average score)
entered as within subject variables and ED risk as between subject variable. Due to violation

of sphericity (x(2)?>=7.38, p=0.02), Greenhouse-Geisser (¢=0.92) corrected degrees of freedom
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were used. A significant interaction between Clip and ED risk (F(1.s4, 152.84)=3.99, p=0.02,
Np>=0.05) and main effect of clip (F(1.s4, 152.84)=108.91, p=0.001, n,?>=0.57), and ED risk
(F(1,83)=6.89, p=0.01, 1p?=0.07) were found. Bonferroni corrected post hoc tests showed that
overall participants reported significantly higher scores for The Champ (M=31.43, SD=0.87)
than during the neutral clip (M=19.57, SD=0.34) (p=0.001). Significantly higher scores were
also reported during The Documentary (M=31.20, SD=1.10) (p=0.001) than during the neutral
clip. No significant differences were found between the two negative inducing film-clips.

To examine the interaction effect, follow-up Repeated Measures ANOVAs were
conducted for each ED risk group separately with Clip as the within subject factor (PANAS
Negative Affect Score on each of the three clips: neutral, The Champ, The Documentary). A
significant main effect of clip was found for both high risk participants (F(1.73,71.00)=57.77, p<
.001, np?=0.58) as well as for low risk participants (F(, 82)=53.32, p<.001, 1np?=0.56). Low
risk participants (n=43) reported significantly lower scores on the neutral clips as compared to
The Champ (Mpr=-10.81 p=0.001, 95%CI [-13.59, -8.04]) and the Documentary (Mpgr=-
9.05, p=0.001, 95%CI [-12.07, -6.02]). High risk participants presented a similar pattern of
results, reporting lower scores on the neutral clips as compared to The Champ (Mpjre=-12.89
p=0.001, 95%CI [-15.91, -9.88]) and the Documentary (Mprr=-14.20, p=0.001, 95%ClI [-
18.45, -9.95]). In addition, we examined Bonferroni corrected pairwise comparisons between
the two groups on each clip. Results showed significant group differences only on The
Documentary with high risk participants reporting higher negative affect than low risk
participants (Mp)r=5.99, p=0.01, 95%CI [1.81, 10.18]) (Figure 4-2).

Subjective Units of Distress

1.3.1. SUDS 1-Valence

A Repeated Measures ANOVA with valence ratings for every clip (The Champ, The
Documentary and Neutral —Average score) entered as within subject variables and ED risk as
between subject variable. Due to violation of sphericity (x(2)?=0.86, p=0.002), Greenhouse-
Geisser (¢=0.87) corrected degrees of freedom were used. The interaction between ED risk x

clip was not significant.
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Figure 4.2. Interaction Film-clip x Group on PANAS Negative Affect
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However, a significant main effect of clip (F(1.75, 139.93)=184.56, p=0.001, 1,?=0.70) was
found. Bonferroni corrected post hoc tests showed that overall participants assessed the
neutral clips (M=6.65, SD=0.19) as significantly (p=0.001) more pleasant than The Champ
(M=2.50, SD=0.17) as well as more pleasant than the Documentary (M=3.12, SD=0.16). The
Champ was also assessed as significantly (p=0.003) more negative compared to the
Documentary. As for ED risk, a nearly significant main effect was observed (F(1 0)=3.33,
p=0.07, ny?=0.04). Bonferroni corrected comparisons between the two ED risk groups in each
clip separately showed that high risk participants reported feeling significantly (p=0.003) less
pleasant during the Documentary as compared to low risk participants (Mp,r=-0.98, 95%ClI
[-1.61, -0.34]), but not during the other clips.

1.3.2. SUDS 2-Arousal

A Repeated Measures ANOVA was conducted with arousal ratings for every clip (The
Champ, The Documentary and Neutral —Average score) entered as within subject variables
and ED risk as between subject variable. Due to violation of sphericity (y(2)?=142.63,
p=0.001), Greenhouse-Geisser (¢=0.55) corrected degrees of freedom were used. There was
no significant interaction but a significant main effect of clip (F(1.09, 88.44)=33.14, p=0.001,
Np?=0.29) was observed. ED risk (F(1,81)=3.47, p=0.07, n,>=0.04) was not significant
suggesting that the two groups gave similar ratings for the clips. Bonferroni corrected post
hoc tests showed that participants assessed the neutral clips (M=2.52, SD=0.14) as
significantly less arousing than The Champ (M=7.38, SD=0.17, p=0.001) as well as less
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arousing than the Documentary (M=7.74, SD=0.86). No significant differences were found
between The Champ and the Documentary.

1.3.3. SUDS 3- Anxiety

When anxiety ratings were entered in the same Repeated Measures ANOVA, a significant
interaction between ED risk x Clip (F(2,162)=3.51, p=0.03, n,?=0.04), and a significant main
effect of clip (F(2, 162)=156.53, p=0.001, n,?=0.66), and risk (F(1,61)=3.82, p=0.05, n,>=0.04)
were found. Bonferroni corrected post hoc tests showed that overall participants assessed the
neutral clips (M=2.01, SD=0.14) as significantly (p=0.001) less anxiety provoking than The
Champ (M=6.10, SD=0.26) and the Documentary (M=5.83, SD=0.24).

To examine the interaction effect, follow-up Repeated Measures ANOVA was conducted
to for each ED risk group separately. There was a main effect of clip for both high risk (F(,
80)=125.93, p=0.001, n,2=0.76) and low risk participants (F(2, s2)=49.36, p=0.001, 1,?=0.55).
Low risk participants (n=42) reported significantly (p=0.001) lower anxiety scores on the
neutral clips (M=2.07, SD=0.18) as compared to The Champ (M=5.71, SD=0.39) and the
Documentary (M=5.21, SD=0.39). A similar pattern was observed for High risk participants
(n=41), who reported significantly (p=0.001) lower scores on the neutral clips (M=1.95,
SD=0.21) as compared to their scores for The Champ (M=6.49, SD=0.33) and the
Documentary (M=6.44, SD=0.27). In addition, Bonferroni corrected pairwise comparisons
were examined to detect differences between the two ED risk groups on each clip. Results
showed that high risk participants reported significantly (p=0.01) higher anxiety during the
Documentary as compared to low risk participants (Mprr=1.22, 95%CI [0.27, 2.18]), but no
significant differences were observed for the other clips (Figure 4-3).
Figure 4-3. Interaction Film-Clip x Group on SUDS 3 (Anxiety)

= High risk

e |_ow risk

SUDS 3: Self-reported
Anxiety

Neutral The Champ The
Documentary

Film-clip

60



1.3.4. SUDS 4-Annoying somatic symptoms

The Repeated Measures ANOVA with SUDS — 4 scores indicated a nearby significant
interaction between clip x ED risk (F(2,162)=2.92, p=0.06, n,>=0.03), a significant main effect
of clip (F2,162)=63.90, p=0.001, ?=0.44) and of ED risk (F(161)=5.20, p=0.02, n,?=0.06).
Bonferroni corrected post hoc tests showed that participants reported significantly (p=0.001)
less annoying somatic symptoms during the neutral clips (M=1.54, SD=0.12) than during The
Champ (M=3.97, SD=0.28) as well during the Documentary (M=4.83, SD=0.29).
Furthermore, significantly (p=0.03) more annoying somatic symptoms were reported during
the Documentary than during The Champ. Bonferroni corrected pairwise comparisons
between the two ED risk groups showed that high risk participants reported significantly
(p=0.01) more annoying somatic symptoms during the Documentary than during The Champ
(Mpire=1.47, 95%CI [0.30, 2.63]).

1.3.5. SUDS 5-Control of reactions

The Repeated Measures ANOVA with SUDS5 scores indicated a significant interaction
between ED risk and Clip (F(2,162)=3.72, p=0.03, 1p?=0.05), and significant main effects of
both clip (F(2, 162)=29.72, p=0.001, ny?=0.27) and ED risk (F(1,81)=4.20, p=0.04, 1,?>=0.04).
Bonferroni corrected post hoc tests showed that participants felt significantly (p=0.001) more
able to control their reactions during the neutral clips (M=7.79, SD=0.28) than during The
Champ (M=6.62, SD=0.30) and the Documentary (M=6.03, SD=0.31).

Follow-up Repeated Measures ANOVAs exploring the effect of Clip for each ED risk
group separately showed that the effect of Clip was significant for both high (F(2,0)=22.24,
p=0.001, ny?>=0.36; n=41) and low risk(F(2,82)=7.94, p=0.001, ny>=0.16; n=42) groups and
followed the same pattern. However, Bonferroni corrected pairwise comparisons exploring
group differences for each clip separately showed that high risk participants were significantly
less able to control their reactions during The Champ (Mprr=-1.67, p=0.01, 95%CI [-2.89, -
0.46]) and the Documentary (Mpjrr=-1.23, p=0.05, 95%CI [-2.45, -0.01]) as compared to low
risk participants. No group differences were observed for Neutral clips (Figure 4-4).

2. Body size estimations:

2.1.Cognition of body image distortion-Question 1: ‘At your present weight, how do you

see yourself'in the mirror?’
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Spearmans rho correlations were conducted between participants’ responses and their
BMI category for each ED risk group separately. Higher positive correlation was found for
the low
Figure 4-4. Interaction Film-clip x Group on self-reported control over reactions (SUDS 5)
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risk participants (p(36)=0.638 p=0.001) when compared to the high risk participants
(p(42)=0.44, p=0.003), as expected.

A Repeated Measures ANOVA was conducted to examine the effect of clip (The Champ,
The Documentary, Neutral-average score) on the participants’ perception of weight with ED
risk entered as the between subject variable. Due to violation of sphericity (x(2)?=52.76,
p=0.001), Greenhouse-Geisser (¢=0.66) corrected degrees of freedom were used. There was a
significant interaction between the clip and the ED risk (F(1.33, 102.63)=6.29, p=0.01, n,>=0.08),
and a significant main effect of ED risk (F(1,77)=10.60, p=0.002, ny2=0.12. There was no
significant effect of the clip (F(1.33, 10263)=1.01, p=0.34, ,?=0.01). Pairwise comparisons
between the two ED groups showed that high risk participants rated themselves as
significantly more fat as compared to low risk participants on all three clips: after The Champ
(Mpjre=-0.60, p=0.01, 95%CI [-1.04, -0.17]), the Documentary (Mprr=-0.87, p=0.001,
95%ClI [-1.35, -0.40]), and the neutral clips (Mpjrr=-0.70, p=0.002, 95%CI [-1.14, -0.25]).

Follow-up Repeated Measures ANOVAs were conducted to examine the effect of clip on
each ED risk separately. A main effect of clip (F(1.45,61.47)=7.55, p=0.03, n,?>=0.16) was
observed only for high risk participants (Greenhouse-Geisser corrected degrees of freedom

were used €=0.75 due to violation of sphericity (y(2)>=16.26, p=0.001), who reported seeing

62



themselves as more fat after The Documentary (M=3.26, SD=0.18) than during The Champ
(M=3.45, SD=0.15, p=0.02) and the neutral clips (M=3.38, SD=0.16; p=0.05). No significant
effect of clip was found for the low risk group (n=37) (F(1.09, 39.54)=0.93, p=0.35, 1,?>=0.02)
(Figure 4-5).

Figure 4-5. Interaction Film-Clip x Group on Cognition of body-image distortion (Questionl)
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3.2. Cognition of body image distortion -Question 2: ‘Referring to your inner feelings, at
your present weight, how do you feel?’

The same set of analyses was conducted as above. Spearmans rhocorrelations showed that
there were positive correlations between the participants’ responses and their BMI category.
For low risk participants (p(36)=0.66, p=0.001) there was a higher correlation as compared to
their high risk cohorts (p(42)=0.33, p=0.03).

Results from Repeated Measures ANOVA showed no significant interaction (F(1.32,
102.01)=0.04, p=0.90, 1,?>=0.001) and no significant effect of the clip (F (132, 102.01)=0.74,
p=0.48, n?=0.01). There was a significant main effect of ED risk (F(1,77)=9.99, p=0.002,
np?=0.11) revealing that high risk participants reported feeling significantly more fat as
compared to their low risk cohorts after all film-clips.

3. Correlations between physiological reactions and self-reported affect

Pearson r correlations were conducted between the physiological measures (heart rate,

skin conductance and corrugator activity) and the affect ratings (PANAS negative score,
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SUDS -1-5) as recorded during the two negative affective film stimuli, The Champ and the
Documentary. The analyses were run separately for high (n=42) and low risk (n=37)
participants. Results showed that there was some correspondence between the physiological
measures and the affect ratings for the low risk participants. More specifically, for the low
risk group heart rate during The Champ correlated positively with self-reported arousal
(r=0.35, p=0.04), and negatively with self-reported control over reactions (r=-0.37, p=0.05).
During the Documentary, low risk participants’ heart rate correlated positively with both
arousal (r=0.37, p=0.02) and annoying somatic symptoms (r=0.37, p=0.02). Also, their self-
reported ability to control their reactions correlated negatively with corrugator activity (r=-
0.51, p=0.05). No significant correlations were found for the high risk group in any of the two
film-clips.

4. Bogus Taste Task: Behavioral outcomes

Independent samples t-test analysis was conducted to compare the two risk groups (high
vs. low) on their level of hunger and mood as assessed before the bogus taste task. There were
no significant differences between the two groups on their level of hunger (t(75)=-1.27,
p=0.21) and their mood level (t(75)=1.52, p=0.13). Next, t-test analyses were conducted to
compare the amount of calories in chocolate and chips consumed by the two groups during
the bogus taste task. Again, there were no significant differences on the calories either for the
chocolate (t(76)=0.40, p=0.69) or for the chips (t(;6)=-0.27, p=0.79). Despite not reaching
significance, high risk participants (n=41) had a higher mean score (M=29.35, SD=36.55) of
calories for the chocolate consumption as compared to the low risk participants (n=37)
(M=26.65, SD=19.50). Regarding chips consumption, high risk participants consumed less
calories (M=10.93, SD=13.08) than their low risk cohorts (M=11.67, SD=10.84).
Discussion

The aim of the present study was to examine emotional reactivity to unpleasant stimuli
as induced via film-clips with general and ED specific content in adolescents and youth with
risk to develop ED. In addition, the differences between high vs. low ED risk participants
were examined in a series of self-reported measures: level of self-esteem, cognitions on
appearance, emotion regulation skills, body-image flexibility.
Hypothesis 1: Emotion regulation difficulties as indicated via self-report measures
There is growing evidence for the role of somatic-affective experience in the

development of ED. Empirical evidence suggests that emotional impairment is observed in
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individuals with clinical and subclinical levels of ED (Wildes, Ringham & Marcus, 2010;
Merwin, Zucker, Lacy & Elliott, 2010; Racine & Wildes, 2013; Lech, Holmgvist &
Andersson, 2012; Claes et al, 2012; Davies, Swan, Schmidt & Tchanturia, 2012; Rawal, Park,
& Williams, 2010). Current findings confirm prior research since high risk participants in our
study presented higher levels of distress as well as significant emotion regulation difficulties
as compared to low risk participants. More specifically, they reported difficulties in using
emotion regulation strategies flexibly in order to meet their personal goals and respond
effectively to situational demands and further reported more impulse control difficulties
reflecting their tendency to feel and possibly act out of control when experiencing emotions.
Despite these difficulties they reported that they are aware of their emotional states and that
they experience their emotions with clarity and acceptance, presenting no significant
differences with their low risk counterparts. These results do not correspond with previous
findings suggesting that non-acceptance of emotional states predicts higher eating pathology
in ED patients (Merwin et al., 2009). It seems that this may not apply to youth in high risk for
ED as at this young age and at these early stages of eating pathology. Certain aspects of their
emotion regulation skills have not yet been affected, such as emotional awareness; this is a
finding suggesting a qualitative difference between individuals at ED risk vs. clinical
diagnosis. Nevertheless they report using maladaptive emotion regulation skills that prevents
them from acting flexibly towards situational demands and personal goals (Rawal, Park, &
Williams, 2010).

Emotion regulation difficulties arise in reference to disturbing thoughts and feelings
about one’s body image. These difficulties are conceptualized as body dissatisfaction or
weight concerns and based on longitudinal studies play a key role in the development and
maintenance of ED (Stice & Shaw, 2002). However, a closer look at this relation reveals that
it is not negative concerns per se but rather the way they respond to them, i.e. body image
inflexibility, that strongly impacts disordered eating and significantly predicts risk for ED
(Sandoz, Wilson, Merwin, Kellum, 2013). Our findings provide further evidence for the role
of body image inflexibility with high risk presenting more maladaptive/inflexible ways in
responding to negative internal states relating to their eating and weight as compared to low
risk participants.

Hypothesis 2: Cognitions
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Cognitive-behavioral conceptualizations of ED support that eating and body image
information are a large component of core cognitive schemas of the self (Fairburn, Cooper, &
Shafran, 2003; Fairburn, Shafran, & Cooper, 1998). As a result self-worth is defined by body-
image and appearance creating a dysfunctional schematic thinking. This pattern of thinking is
evidenced based on the present results since participants in high risk for ED reported more
dysfunctional appearance schemas as compared to low risk participants. In addition
significantly lower levels of self-esteem among high-risk participants in comparison the low
risk group support the hypothesis about the negative impact of appearance on self-worth. It is
thus concluded that even at a subclinical level, self-worth is heavily defined by appearance.
This maladaptive schematic thinking is supported as one main mechanism for the
maintenance of ED since it is associated with a dysfunctional preoccupation with eating,
shape and weight and the ability to control them on a cognitive level as well as on a
behavioral level (Fiarburn, Cooper, & Shafran, 2003). High-risk participants seem to over-
evaluate eating, body weight and shape on a cognitive level but present less eating disordered
behaviors (in both frequency and severity). Based on these findings, an important emerging
question for future research is: what are the differences (qualitative and quantitative) in
appearance schematic thinking between individuals at high risk for ED and individuals with a
diagnosis for ED and what are the characteristics of this type of schematic thinking that can
lead to eating disordered behaviors?

Hypothesis 3: Experimental Findings: Autonomic responses and affect ratings

The present findings support that the unpleasant film-clips used in the study successfully
induced negative affect as assessed via both physiological and self-reported measures. In
regards to the physiological measures, unpleasant film-content modulated Heart rate (HR) and
skin conductance levels (SCLs) during film-viewing. The two unpleasant clips induced
greater HR deceleration compared to the baseline period while higher SCLs were observed in
response to both unpleasant clips compared to the neutral clips. In regards to SCL, an
increase in SCLs signifies the expected sympathetic response to the unpleasant clips in
comparison to the neutral clips. On the other hand, the HR changes during film-viewing
conditions might be associated with the participants’ efforts to orient and sustain attention
rather than specific affective content as in a study by Codispoti, Surcinelli, Baldaro (2008)

who reported a similar pattern of results in healthy university students.
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An unexpected finding was that corrugator activity responses were not modulated by
clip. An inspection of the corrugator average scores though suggested high variance at
baseline and subtle differences within clips in the low risk group. In the high risk group there
was a significant difference with higher scores noted on The Champ as compared to the
neutral clips. The absence of variation in the film-viewing condition for the low risk group
might account for the overall absence of a significant effect of clip on the corrugator activity.
These plausible explanations must be interpreted with caution in the light of the technical
problems encountered in the collection of corrugator activity data. Due to these problems a
number of participants’ responses on corrugator activity were excluded from the analyses.
This reduction in sample size may have compromised the effects of negative affect on this
specific valence index.

Main analyses focused on the modulation of the physiological responses by each film-clip
type in relation to ED risk. Based on previous research, it was expected that the content of
negative affect and especially the pathology-specific one will have a differential impact on
high risk participants as compared to the low risk group. Results supported our hypothesis
with high risk participants presenting higher HR in response to pathology-specific content in
comparison to general content clip. This pattern of results was not observed in the low risk
group. Prior research has shown that negative affect induces significant deceleration of HR in
bulimic patients when they are exposed to pictures of food vs. control pictures; a response that
indicates enhanced attention to food cues and corresponds to their cravings (Laberg, Wilson,
Eldredge, & Nordbym 1991). In contrary, our findings do not confirm HR deceleration in
response to pathology-specific content. This divergence from prior research might be
attributed either to the fact that HR deceleration is not as pronounced at subclinical levels of
ED as it is in ED patients or to the methodological differences since in our study mood
induction and exposure to pathology-relevant stimuli (food, body-image) were conducted
concurrently and not consecutively as in Laberg and colleagues (1991). Last, our results show
that pathology-specific content shown through film-clips is more efficient in inducing HR
changes in high ED risk females in comparison body-related word reading that was found to
be unrelated to ED risk among female students (Herbert, Kubler, & VVogele, 2013). This is
thus the first study reporting physiological evidence on the effect of pathology specific

negative affect on cardiac response among high ED risk females.
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Based on prior research there is evidence supporting that ED patients do not show
differential sympathetic responses (skin conductance levels) when viewing food stimuli (see
Giel et al., 2011 for a review) or when confronted with their body image (Vocks et al., 2007)
in comparison to controls. These results show that psychophysiological methods pose several
challenges into capturing reactions such as sympathetic arousal in ED patients. Our results
confirm these challenges partially. Even though the content of the film-clips did not induce
different SCLs between the two ED risk groups, high risk participants overall showed higher
SCLs as compared to low risk participants in all clips. This heightened arousal indicates
higher levels of anxiety or an increased emotionality/hyperarousal in general (Merwin, 2011)
that is assumingly encountered in individuals at the first stages of ED.

In regards to corrugator activity (as an indicator of negative valence), high risk
participants did not differ from low risk participants. However, they showed the expected
higher corrugator activity during the general content clip (The Champ) than during the neutral
clips. This supports previous findings that corrugator activity is related with an emotional
response towards unpleasant stimuli (Hubert & Jong-Meyer, 1990). Our findings fail to
replicate results on increased corrugator activity from patients with BN when exposed to food
pictorial stimuli as in the study of Mauler and colleagues (2006), which suggests that the
hyper-reactivity of valence-specific physiological indices may not be evident at a subclinical
manifestation of ED, but seems to develop with illness progression.

Evidence from the participants’ self-evaluations was assessed and convergence with
their physiological responses as outlined above was examined. First, both unpleasant film-
clips were perceived as significantly more negative in all affective ratings in comparison to
the neutral clips by all participants. However, the two unpleasant clips differed in terms of
pleasantness and ability to control reactions with the general content clip assessed as less
pleasant and the pathology-specific clip as relating to less ability to control reactions. These
results overall show that the film-clips were effective in inducing negative affect. Secondly,
our results showed that high risk participants evaluated pathology-specific content as more
unpleasant, anxiety-provoking and reported higher negative affect and being less able to
control their reactions in comparison to low risk. These reactions imply that pathology-
specific content (food, body-related) is perceived as threatening hence the increased negative

emotionality and reported loss of control. Studies on attentional deployment as well as neuro-
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imaging studies confirm that ED patients perceive food stimuli as dangerous or threatening
and thus present responses of disengagement and avoidance (Giel et al., 2011).

A more comprehensive examination on the convergence between objective
(physiological) and subjective reactions to film-clips confirmed the overall emotional deficits
of high risk participants. More specifically, significant correlations were only found for the
low risk group. More specifically, HR was related with arousal, ability to control reactions
and annoying somatic symptoms showing that low risk participants notice and report their
emotional experience with relative accuracy. High risk participants’ physiological reactions
however, did not correspond to their self-reported ratings; an indication of less awareness or
avoidance of their emotional experience. However, affective ratings of the high risk
participants in the pathology-specific clip seem to follow the direction of their physiological
responses (heightened HR, increased SCLs). This is not however observed in the general
content-clip. These observations albeit preliminary indicate that high risk participants are not
aware of their physiological reactions to negative affect in general but they can report their
emotions more accurately when these correspond to pathology-specific information. This
information seems to activate self-schemata that are more readily accessible through
appearance-related primes (Vitousek & Hollon, 1990; Williamson, Muller, Reas, Thaw,
1999). Top-down (schematic) effects are thus assumed to influence reported emotionality
rather than bottom-up (experiential).

In conclusion, there seems to be an overall autonomic hyper-activity in response to
negative affect in high risk females as indicated via arousal-specific physiological indices
such as HR and SCL. This hypersensitivity to negative affect is evident in both general and
pathology-specific contexts. High risk participants also present an overall lack of awareness in
regards to their emotional state/autonomic responses. However, their self-reported affect is at
the same direction as their autonomic responses in the pathology-specific context.

Hypothesis 4: Behavioral Responses: Body Size Estimation and Food consumption

The effects of negative affect were examined in relation to body estimation and food
consumption that are among the most common behavioral manifestation of eating pathology.
Based on our results, low risk participants overall gave more accurate body size estimation
corresponding to their actual BMI as compared to their high risk counterparts. More
importantly, high risk participants reported over estimation of their body size after viewing

the pathology-specific clip in comparison to the other clips. This effect was not present in the
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low risk group. These results confirm previous research showing that both clinical and
subclinical sample present with higher body image disturbance and provide over-estimations
of their body size after mood induction procedures (Fox et al., 2013; Taylor & Cooper, 1991).
Our results however extend these findings and suggesting that a synergy between negative
affect and pathology-specific context influence body over-estimation. We propose that this
effect is probably evident through the activation of body-related schemas in ED high risk
participants; a mechanism that remains to be examined in future research via experimental as
well as longitudinal designs.

In regards to food consumption, no differences were detected between the two ED risk
groups on the amount of calories consumed after the mood induction procedure. Previous
research supports disinhibition in food consumption in individuals with BED after mood
induction procedures supporting a specific impulsivity related to food that is more
pronounced in this population (Schag, Schonleber, Teufel, Zipfel, & Giel, 2013). Our results
do not replicate these findings, which may be due to the fact that food impulsivity (or severe
restriction) is associated with clinical manifestations of ED and therefore less observed in ED
high risk individuals. Also, the heterogeneous sample of this study comprising of high risk
individuals with no specification on their ED risk type, binge vs. restrictive, might account for
the present findings taking into account the possibly effects of completing this task under
experimental conditions.

Though the present study provides initial empirical evidence on the autonomic
hypersensitivity to negative affect in a non-clinical ED sample, further studies are needed to
systematically explore these autonomic responses with the addition of more physiological
measures, especially valence specific measures, like the eye blink startle reflex, in samples
with subclinical and clinical manifestations of ED. Also, an important limitation of the present
study is that we explored negative affect in general, without specifications as to the dominant
(basic) negative emotions elicited via the pathology-specific clip. Therefore, our findings need
to be further replicated taking into account the specific basic emotions that may be induced
via pathology-specific film-clips. It’s important also that these findings are further examined
in unpleasant clips that are equivalent in terms of arousal and valence induced. In our case,
different results might have emerged if we had used a less potent general content clip (The
Champ) in comparison to the pathology-specific clip Last but not least, more research is

needed to examine autonomic responses of ED populations in studies with longitudinal
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designs providing thus a deeper understanding of the nature of emotion dysregulation
encountered in this population with illness progression.
Conclusions

Participants at high risk for ED present a distinct profile regarding the way they
experience negative affect and regulate their emotional responses when compared to their low
risk cohorts. More specifically, they present an increased physiological reactivity to
unpleasant stimuli both general and pathology-specific. Also, they exhibit an absence of
convergence between their subjective affect ratings and their physiological responses, which
provides a strong indication of their emotion regulation difficulties and psychological
inflexibility. This lack of convergence may reflect a lack of emotional awareness or an
avoidance of emotional experience where individuals suppress or avoid their body signals and
emotions. Importantly, the current study showed using an experimental manipulation how
emotional difficulties can have a direct impact on eating pathology behaviors like body size
estimations. More specifically, negative affect within a pathology-specific context seems to
prime dysfunctional appearance-focus schemas resulting in over-estimations of their body
size. These characteristics encountered in high risk individuals provide further support to the
model proposed by Merwin (2011) initially for AN, conceptualizing eating pathology as a
disorder of psychological flexibility. Present findings suggest that emotion regulation
difficulties and psychological inflexibility are important aspects of dysfunction that impact
ED symptoms even at a subclinical stage and stresses out the importance of interventions
targeting emotion regulation skills as well as third-wave behavioral interventions with the aim

to enhance psychological flexibility.
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Chapter 5: A preliminary investigation of Eating Disorders Risk: The effects of

hypersensitivity to negative affect and body-image inflexibility

Introduction

Eating Disorder (ED) risk factors have gained a great deal of empirical attention in an
effort to comprehend the mechanisms underlying the development of pathology. Despite that
the research literature has been relatively consistent in recognizing certain risk factors
associated with subclinical ED our understanding of the underlying mechanism leading to the
development of ED is compromised due that the vast majority of research using cross-
sectional data. The aim of the present study is to develop and assess an expanded theoretical
model for predicting risk for ED integrating data from a combination of our earlier cross-
sectional and experimental research (see Chapter 3) conducted in the same pool of
participants. The theoretical perspective that leads our research conducted with female
adolescents and young adults is that hypersensitivity (physiological and self-reported) to
negative affect and body image inflexibility (difficulty to openly and mindfully experience
negative internal states in relation to one’s body) are the predisposing factors increasing ED
risk (Leon, Fulkerson, Perry, Keel, Klump,1999). In addition, we assume that other
empirically supported factors such as depression, emotion regulation skills, cognitions on
appearance, self-esteem and Body Mass Index will also increase the strength of ED risk
prediction within the context of the factors described above.

Empirical research has consistently shown that increased negative affect is one of the
most robust longitudinal predictors of eating disorder symptomatology and more specifically
it is classified as a causal risk factor for body dissatisfaction and binge eating in two meta-
analyses (Stice, 2002; Jacobi et al., 2004). Relatedly, in a longitudinal study by Jacobi and
colleagues (2011) showed that a history of depression, an indication of increased negative
affect, was among the most robust predictors of ED onset in a sample of college women aged
18-30 years. For a review of the literature on the physiological indices and subjective
expression of negative affect in relation to eating pathology see Chapter 4.

A meta-analytic review by Stice (2002 ) suggests that overall elevated Body Mass is
another important risk factor that may not increase negative affect or predict eating pathology
directly but nevertheless is associated with perceived pressure to be thin, dieting and body

dissatisfaction. Longitudinal studies confirm that critical comments on eating are among the
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factors predicting ED onset among college women (Jacobi et al., 2011). It thus concluded that
Body Mass Index (BMI) might promote other risk factors directly linking to eating pathology
but does not directly predict ED (Stice, 2002).

Another important identified risk factor is low self-esteem. Low self —esteem has been
recognized as a strong predictor of ED symptoms among female adolescents (Button, Sounga-
Barke, Davies, Thompson, 1996) and college women (Tylka & Subich, 1999) and at the same
time accounts for body-image disturbances (Griffiths & McCabe, 2000). Furthermore,
cognitive theories of ED highlight the importance of self-esteem on the maintenance of eating
pathology. More specifically, individuals whose self-esteem focuses only or mostly on
appearance are more likely to engage in severe dieting (Fairburn et al.,1997). Indeed,
examining bulimic women showed that the relation between cognitions, over-evaluation of
appearance, and binge eating is mediated by dieting (Fairburn, et al, 2003). The strong impact
of body-related cognitions on eating pathology is further supported by findings from a pilot
study with clinical ED samples supporting that reductions of such cognitions lead to
reductions in binge eating episodes (Legenbauer, Schutt-Stromel, Hiller, & Vocks, 2011).

Further investigations in clinical as well as non-clinical ED samples have also
highlighted the contributions of cognitive-affective processes on ED attitudes and behaviors.
More specifically, emotion regulation difficulties have been consistently found to related with
ED in both clinical and subclinical levels (Wildes, Ringham & Marcus, 2010; Merwin,
Zucker, Lacy & Elliott, 2010; Racine & Wildes, 2013; Lech, Holmgvist & Andersson, 2012;
Claes et al, 2012; Davies, Swan, Schmidt & Tchanturia, 2012; Rawal, Park, & Williams,
2010). More specifically, rumination of eating and body related information has unique and
contribution on ED symptoms in a non-clinical as well as in clinical (AN) sample even above
and beyond the contributions of depression and anxiety (Cowdrey & Park, 2012). Thought
suppression another type of cognitive processing of emotional information, is considered a
form of experiential avoidance, and along with low mindfulness (present moment awareness)
significantly predict bulimic symptoms in both male and female adults (Lavender, Jardin, &
Anderson, 2009). It thus evident that dysfunctional emotion regulation and experiential
avoidance (that is avoidance of unpleasant cognitions, emotions and bodily states such as
hunger, satiety) in particular are associated with disordered eating among high school and
college women (Bourke, Taylor, Parker, & Bagby, 1992; Tylka & Subich, 1999).
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The tendency to avoid internal states (experiential avoidance) and limited mindfulness
are dimensions of psychological inflexibility (Hayes et al., 2006) that has been examined in
the context of ED through specific measures such as the Body-Image Inflexibility (Sandoz,
Wilson, Merwin, Kellum, 2013) Interestingly, body-image inflexibility has been found to
mediate the relation between disordered eating cognitions and disordered eating behavior in a
non-clinical female sample (Moore, Masuda, Hill, & Goodnight, 2014). Body-image
inflexibility is emerging as one robust construct corresponding to pathology-specific deficits
and can differentiate both clinical and subclinical symptoms.

Overall, the difficulty to tolerate unpleasant emotions, cognitions and bodily signals as
well as the lack of responsivity to these states is well established among populations with ED
symptoms. There is however little knowledge on the underlying somatic-affective
mechanisms that explain the maladaptive regulation of these internal states. Based on Merwin
(2011) it is assumed that hypersensitivity to affective-somatic signals might exacerbate the
unpleasantness of internal states and thus account for the escape or avoidance efforts observed
in ED populations. This is contrasted with the hyposensitivity to somatic-affective experience
that it is assumingly developed with ED-illness progression due to prolonged starvation and
reinforced avoidance behaviors that impact the ability to detect and effectively respond to
bodily signals including emotions. The results from the present dissertation project (see
Chapter 4 for more information) show that individuals at high risk for EDs present a
heightened emotionality to negative affect as evidenced by increased physiological arousal
compared to their low risk cohorts. These findings yield further support for the assumption of
hypersensitivity to affective experience as the mechanism underlying eating pathology at a
sub-clinical level.

While sensitivity to negative affect was replicated in mainly cross-sectional studies
showing high neuroticism and negative emotionality among ED patients, there is limited
understanding on underlying somatic-affective mechanisms. This was attributed to the dearth
of experimental studies or the combination of cross-sectional and experimental studies that
could potentially reveal the inter-correlation between risk factors leading to eating pathology
(Merwin, 2011). Furthermore, experimental research that examines high risk factors in
subclinical samples is still at its infancy.

The aim of the present study is to identify the most potent factors amongst the ones

examined associated with ED risk in a non-clinical sample of female adolescents and young
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adults. In contrast to the majority of previous cross-sectional research, our study relies on data
emerging from a combination of experimental and cross-sectional research previously
conducted in high vs. low risk participants for ED (see Chapter 4). More specifically,
experiential factors such as emotional reactivity as indicated via physiological
hypersensitivity (Heart Rate and Skin Conductance Levels) and self-reported affect (PANAS
Negative Affect) in response to negative affect induced via film-clips are examined in relation
to ED risk. Concurrently, the impact of self-reported measures with an emphasis either on
cognitions/self-beliefs such as the level of self-esteem, cognitions on appearance, or on
functional components and affective states such as body-image inflexibility, emotion
regulation skills, and depression levels were examined in relation to ED risk. The role of
Body Mass Index was also examined. Logistic and a series of hierarchical regression analyses
were performed to explore the relative contributions of these factors on risk for ED.

Method
Participants

Eighty-five female participants (Mage=18.14, SD=2.74) were selected based on the
following inclusion criteria: a) females aged 14-24 years, b) voluntary participation (and
parental consent for ages below 18 years), ¢) good working knowledge of the Greek language
and d) score either above or below 52 on the Weight Concerns Scale (WCS; Killen, Taylor,
Hayward, Wilson, Simmonds, Robinson, Litt, Varady, & Kraemer, 1994, see more
information further). Participants not meeting the above inclusion criteria and/or meeting
criteria to warrant an ED diagnosis based on the Eating Disorders Diagnostic Scale (EDDS;
Stice, Telch, & Risvi, 2000) were excluded from the study. Two groups were formed: a) the
group at high risk (Mage=18.38, SD= 2.71) for developing an Eating Disorder (n=42) who
scored above the threshold (>52) on the WCS, and b) the group at low risk (Mag.=17.88,
SD=2.79) for developing an Eating Disorder (n=37) who scored below the above mentioned
threshold on the WCS. For more information on group assignment see Chapter 4.

Materials

E-Prime 1.0 (Schneider, Eschman & Zuccolotto, 2002) was used to run the experiment
and BIOPAC MP150 for Windows and AcqgKnowledge 3.9.0 data acquisition software
(Biopac Systems Inc, Santa Barbara, CA) were used for the collection and processing of

physiological measures. Physiological data were collected using Ag/AgCl shielded electrodes
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that were placed on participants’ face and arms according to standard procedures (Fridlund &
Cacioppo, 1986).

Affective Stimuli: Mood was induced in this study via the presentation of either
neutral, general negative or pathology specific film clips (see Chapter 3 for the selection and
validation of the film-clips used in the study). All film-clips used in the study had duration of
2.5 minutes and had no sound. For the purposes of this study, only the two unpleasant clips
were selected, that is general content film-clip (an excerpt from the film-clip The Champ) and
pathology-specific clip (an excerpt from a TV documentary on Binge Eating Disorder
hereafter referred to as The Documentary) during which the participants’ reactions to negative
affect were registered. The neutral clip is not included in the current study. For a
comprehensive review of the materials and stimuli used see Chapter 4.

Measures

A number of self-reported and physiological measures were included in this study as
selected based on the findings of Chapter 4.

1. Experimental Measures were recorded during the mood induction procedure that was used
during the experimental phase of the study as described in detail in Chapter 3.

a. PANAS Negative Affect Score: The Positive and Negative Affect Schedule (PANAS;
Watson, Clark, and Tellegen, 1988) is a self-reported adjective checklist consisting of two 10-
items subscales assessing positive affect (PA: active, alert, attentive, determined, enthusiastic,
excited, inspired, interested, proud, and strong) and negative affect (NA: afraid, ashamed,
distressed, guilty, hostile, irritable, jittery, nervous, scared, and upset). Participants are asked
to use a 5-point Likert Scale (very slightly, a little bit, moderately, quite a lot, very much) to
indicate the extent to which each adjective describes how they feel at the moment (state). For
the purposes of the present study only the NA subscale was used. An average score of this
measure completed by participants after viewing the two unpleasant film-clips (with general
and pathology-ED specific content) was computed.

b. Skin Conductance Level (SCL): Mean scores for SCL were computed for the duration of
the film-clips (2.5 minutes). An average score of SCLs during the two unpleasant film-clips
used was computed for all participants.

c. Heart Rate (HR): Mean scores for HR were computed for the duration of the film-clips (2.5
minutes). An average score of SCLs during the two unpleasant film-clips used was computed

for all participants.
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2. Self-reported Measures
a. The Eating disorder diagnostic scale (EDDS; Stice, Telch, & Risvi, 2000) is a 22 item self-
report measure answered on a 0-6 Likert scale, assessing the presence of ED. Answers can be
used to provide a composite score for ED, a possible diagnosis for AN, BN and BED and the
corresponding subthreshold syndromes based on the DSM-IV criteria. The scale was included
in the present study to identify individuals with an ED diagnosis and subthreshold syndromes.
b. The Weight Concern Scale (Killen, Taylor, Hayward, Wilson, Simmonds, Robinson, Litt,
Varady, & Kraemer, 1994) is a 5-item self-report questionnaire assessing fear of weight gain,
worry about weight and body shape, importance placed on weight, diet history, and perceived
fatness. It has been associated with ED onset in female adolescents over a 4-year period
(Killen et al., 1996). A score of greater than 52 is indicative of higher risk for developing ED.
It was included in the study to identify individuals at high and low risk for ED.
c. Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965) assesses global self-esteem by
asking respondents to rate their agreement on a 0-3 scale (ranging from 0 = not at all true to 3
= definitely true) with 10 statements reflecting their feelings about themselves (e.g. “‘I feel
that I have a number of good qualities” etc.). Higher scores indicate a more positive self-
evaluation.
d. Body Image — Acceptance and Action Questionnaire (BI-AAQ; Sandoz, Wilson, Merwin,
& Kellum, 2013) assesses cognitive flexibility and acceptance in relation to body image.
More specifically the questionnaire consists of 12 statements assessing the impact of body
image concerns on psychological flexibility. Greater summed scores indicate greater body
image inflexibility.
e. The Difficulties in Emotion Regulation Scale (DERS; Gratz, & Roemer, 2004) is a 36 item
self-report questionnaire assessing emotion regulation. Items are rated on a 5-point scale from
1=almost never to 5=almost always. Higher total score indicates greater difficulties with
emotion regulation.
f. Appearance Schemas Inventory-Revised (ASI-R; Cash, Melnyk, & Hrabosky, 2003):
assesses dysfunctional schemas about ones’ appearance and its impact in one’s life. It
comprises of 20 items rated on a 5-point scale from strongly disagree to strongly agree and
has two factor subscales, Self-Evaluative Salience and Motivational Salience. The former

subscale reflects the degree that physical appearance determines the participant’s sense of self
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and the latter measures the investment into one’s appearance as in engaging in grooming
behaviors etc.
g. The Beck Depression Inventory-Il (BDI-1I; Beck, Steer, & Brown, 1996) is a 21-item
questionnaire of the current intensity of depressive symptoms. This questionnaire was
administered to university students that participated in the experimental stage of the present
study.
h. The Youth Inventory-4 (Y1-4; Kenneth, Gadow, & Sprafkin, 2012) is used to assess clinical
symptoms in adolescents of 18 diagnostic entities. For the purposes of the present study, only
the 9-item Depression subscale was used. Items are assessed on a Likert scale from 0-absence
of symptoms to 3-strong presence of symptoms. Higher total scores indicate greater
depression levels. This questionnaire was used to measure the depression levels of the
adolescents in the present study.
i. The Body Mass Index (BMI) was computed based on the participants’ objective measures
of weight and height.
Procedure

Prior to the experiment, participants completed the battery of self-reported measures
mentioned above which are also included in the following analysis in order to examine their
impact on ED risk. Later, negative mood was induced via film—clips presented in two
experimental blocks. Each experimental block consisted of a neutral film-clip followed by
either a general content film-clip or a pathology specific negative film-clip. The block order
was counter-balanced between participants (in both high and low risk group). After each film-
clip, participants completed affect ratings (including PANAS). Physiological measures of
Heart Rate, skin conductance and corrugator activity were recorded throughout the film-clips
presentation. For the purposes of the present study, PANAS Negative Affect Subscale, HR
and SCL were included in the following analysis in order to investigate their contribution to
ED risk. Due to technical problems encountered with corrugator activity during the
experiment we decided to exclude this measure from the following analysis. For a detailed
description of the procedure of the study see Chapter 4.

Results
Participants Characteristics:

ED high risk participants presented significantly higher Body Mass Index (M=23.02,
SD=2.95) than low risk participants (M=21.02, SD=4.54) (t(76)=-2.33, p=0.02). Significant

78



differences were detected as expected between the two groups on their WCS scores with high
risk participants reporting more ED symptoms (M=66.15, SD=13.52) than low risk (M=26.0,
SD=15.16) (t(77)=-12.41, p=0.0001).

Correlations among measures

Pearson-product moment correlations were conducted to examine the associations
between the constructs assessed in this study (see Table 5-1). A negative correlation was
found between self-esteem level and HR in response to unpleasant film-clips and furthermore,
a significant correlation between HR and Difficulties in Emotion Regulation skills. Finally,
significant inter-correlations were found between emotion regulation skills, body image
inflexibility, and dysfunctional cognitions on appearance, self-esteem level, and depression

levels while body image inflexibility had a significant positive correlation with BMI.

Table 5-1. Pearson Correlation Coefficients between physiological and behavioral measures used in
this study (N=79)

1 2 3 4 5 6 7 8 9
1. HR
2.SCL 0.09
3. PANAS NA 0.13 -0.20
4. RSE -0.30* -0.11 -0.04
5. ASI-R 0.15 -0.01  0.27* -
0.38**
6. DERS 0.26* 0.14 0.18 - 0.45**
0.52**
7. BI-AAQ 0.21 0.13 0.23* - 0.71** 0.56**
0.42**
8. BDI-II' 028 -0.19 0.40* - 0.35* 043* 0.26
0.58**
9.YIl-4 024 -012 0.26 - 0.49* 0.55** 0.47*
Depression? 0.66**
10. BMI 0.09 015 -013 -0.12 0.13 0.20 0.43**  0.14 -0.17

**p<.01, *p <.05

HR= Heart Rate, SCL= Skin Conductance Level, PANAS NA= PANAS Negative Affect Scale, RSE =
Rosenberg Self-Esteem Scale, ASI-R = Appearance Schemas Inventory-Revised, DERS = Difficulties
in Emotion Regulation Scale, BI-AAQ = Body-Image Acceptance and Action Questionnaire, BDI-II =
Beck Depression Inventory Il, Y1-4 = Youth Inventory Scale-4, BMI=Body Mass Index

L For BDI-II, the sample size was n=41,2 For YI-4 Depression subscale, the sample size was n=36
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Prediction of Eating Disorder Risk

Finally, a series of regression analyses were conducted to determine: (i) which of all
the variables measured via this study were the strongest predictors of the risk to develop ED.
To do this a multivariate logistic regression was conducted where the dichotomous variable
high/low ED risk was used as the dependent varibale and the remaining variables were pitted
against each other by being inserted simultaneously as independent variables; (ii) to test
which are the stongest risk factors of the likelihood to develop ED. This was done by testing
(via linear regressions) which of the remaining variables predicted the strongest risk factors.
1) Which are the strongest predictors of ED risk?

One multivariate logistic regression was conducted with ED risk as the dependent
variable and the the following variables as the independent variables: Heart Rate (HR;
average score for the tow unpleasant clips), Skin Conductance Level (SCL; average score for
the two unpleasant film-clips), PANAS Negative Affect Score (average score for the two
unpleasant clips), Depression (total scores based on the BDI-II and Y1-4 used for the
university students and the adolescents respectively), Self-esteem level (total score on
Rosenberg Self-esteem scale), Appearance Schemas Inventory-Revised (ASI-R) total score,
Difficulties in emotion regulation scale total score, Body Image Inflexibility (BI-AAQ) total
score and BMI. Z scores were used in the analysis for all independent measures that were
measured in different metric system. Table 5-2 presents the Logistic Regression results.

Table 5-2. Logistic Regression Results: Risk factors (N=75)

95% CI for Odds Ratio

B (SE) Lower Odds Ratio Upper
HR 1.05*(0.43) 1.23 2.85 6.65
SCL 1.03*(0.51) 1.04 2.81 7.61
PANAS NA -0.48 (0.49) 0.24 0.62 1.61
BI-AAQ 2.11*(0.91) 1.39 8.26 49.04
Depression levels (BDI-2, YI-4) 0.61 (0.58) 0.58 1.83 5.76
RSE 0.17 (0.61) 0.38 1.20 3.89
ASI-R 0.91 (0.53) 0.88 2.48 6.97
DERS -0.64 (0.65) 0.15 0.53 1.89
BMI -0.63 (0.51) 0.69 1.88 5.12
Constant 0.72 (0.41) 2.06

R2 = 52 (Cox & Snell), .69 (Nagelkerke). Model ¥3(8) = 53.77, p< .001. *p< .01

HR: Heart Rate; SCL: Skin Conductance Level, PANAS NA: PANAS Negative Affect Score, BI-AAQ
= Body-Image Acceptance and Action Questionnaire, BDI-11 = Beck Depression Inventory I, YI-4 =
Youth Inventory Scale-4, RSE = Rosenberg Self-Esteem Scale, ASI-R = Appearance Schemas
Inventory-Revised, DERS = Difficulties in Emotion Regulation Scale.
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The logistic regression model was statistically significant ¥3(8) = 53.77, p< .01. The
model explained 69% of the variance (Nagelkerke R?) of ED risk and correctly classified
89.20% of the participants. As for the sensitivity, the model allowed us to correctly classify
87.50% of the participants for whom ED high risk was observed. In regards to specificity, the
model allowed us to correctly classify 91.20% of the participants where ED risk was not
observed (low risk). As shown in Table5- 2, of all variables tested as predictors of ED risk,
the ones that came out as significant predictors (over and above the remaining variables)
were: Heart Rate, Skin Conductance level and Body Image Inflexibility. Participants were
significantly more likely to present high risk for ED when they had higher mean HR
responses (Exp(B)= 2.86, p=.02) and higher SCLs (Exp(B)= 2.81, p=.04) during the
unpleasant clips. In addition, participants with higher Body Image Inflexibility were more
likely to be at high risk for EDs (Exp(B)= 8.26, p=.02).

These suggest that hypersensitivity to negative emotion as measured via higher SCL
and HR and Body image inflexibility are significant risk factors for Eating Disorder among
female adolescents and young adults. These factors are thus recognized as the strongest and
most direct predictors of ED risk in this study.

Self-reported negative affect, depression levels, self-esteem, cognitions on appearance,
difficulties in emotion regulation and BMI were not found to not directly predict ED risk.
They were, however, in the second leg of this analysis tested as possible distal predictors of
ED by checking whether they significantly predicted at least one of the strongest risk factors
(i.e., SCL, HR, and body image inflexibility).

i) Which are the factors promoting ED risk?

To determine which of the remaining variables predicted the main risk factors, three
Hierarchical Regression Analyses were conducted, one for each of the (three) identified risk
factors whereby the strongest predictor was inserted as a dependent variable and the
remaining variables as independent variables. In Model 1, Body Image Inflexibility was
entered as the outcome measure and PANAS Negative Affect Score (PANAS NA),
Depression levels (measured via the Beck Depression Inventory — 11 and the Youth Inventory
— 4 -Depression Scale for adults and adolescents respectively), Rosenberg Self-esteem scale
total score (RSE), Appearance Schemas Inventory-Revised (ASI-R) total score, Difficulties in
Emotion Regulation Scale (DERS) total score, HR, SCL and BMI were entered as predictors.
In Model 2, we examined the influence of PANAS NA, Depression levels, RSE, ASI, DERS,
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Body Image Inflexibility and BMI on HR. In Model 3, we examined the predictive effect of
PANAS NA, Depression levels, RSE, ASI, DERS, Body Image Inflexibility, HR and BMI on

the SCL. Scores from all the measures entered in the analysis were standardized (i.e. z-

scores). Table 5-3 presents the Multiple Regression results for each model.

Table 5-3. Multiple Regression Results (N=75)

B SEB B 95%ClI
Model 1
Dependent Variable: Body Image Inflexibility
(Constant) 0.03 0.07 -.10, .16
PANAS Negative Affect Score 0.01 0.07 0.09 -.05, .25
Depression levels (BDI-I11, YI-4) -0.12 0.09 -0.11 -.31, .07
Rosenberg Self-Esteem Scale -0.01 0.09 -0.01 -.28, .08
Appearance Schemas Inventory-Revised 0.58 0.08 0.58** 43,.73
Difficulties in Emotion Regulation Scale 0.18 0.08 0.18* .01, .35
Heart Rate 0.06 0.07 0.06 -.10, .16
Skin Conductance Level 0.05 0.07 0.05 -.08, .19
BMI 0.41 0.08 0.35** .26, .57
Model 2
Dependent Variable: Heart Rate
(Constant) -0.10 0.11 -32,.11
PANAS Negative Affect Score 0.18 0.12 0.19 -.06, .43
Depression levels (BDI-II, Y1-4) -0.08 0.16 -0.33 -44, .19
Rosenberg Self-Esteem Scale -0.33 0.15 -0.34* -.61, -.02
Appearance Schemas Inventory-Revised -0.14 0.17 -0.15 -.49, .20
Difficulties in Emotion Regulation Scale 0.06 0.15 0.06 -.23,.35
Skin Conductance Level 0.08 0.12 0.09 -.15, .32
Body Image Inflexibility 0.17 0.20 0.17 -.24, .58
BMI -0.25 0.15 -0.22 -.55, .06
Model 3
Dependent Variable: Skin Conductance Level
(Constant) 0.03 0.12 -.20, .27
PANAS Negative Affect Score -0.18 0.13 -0.20 -.46, .06
Depression levels (BDI-1I, Y1-4) -0.21 0.17 -0.20 -.55, .13
Rosenberg Self-Esteem Scale -0.05 0.16 -0.05 -.37, .28
Appearance Schemas Inventory-Revised -0.13 0.18 -0.13 -.50, .24
Difficulties in Emotion Regulation Scale 0.18 0.15 0.18 -12, .49
Heart Rate (ECG) 0.09 0.13 0.09 -.17 .36
Body Image Inflexibility 0.17 0.22 0.17 -.26, .61
BMI 0.05 0.17 0.04 -.28, .39

Model 1: R?=0.72, Model 2: R2=0.18 Model 3: R2=0.13,

*p< .05, **p< .001
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As results show, difficulties in emotion regulation, appearance schemas and BMI
were significant predictors of body image inflexibility in Model 1 (F(8)=21.33, p<.001). Even
though, the model tested for HR was not statistically significant (F(8)=1.75, p=.10), self-
esteem emerged as a significant predictor. There was no significant predictors of SCL in the
third model tested (F(8)=1.25, p=.29).

Discussion

The aim of the present study was at first to determine the factors that significantly and
directly predict ED risk and then explore the constructs that promote these risk factors. The
most potent risk factors that were found to have a direct contribution to ED risk was
hypersensitivity to negative affect as indicated via Heart Rate and Skin Conductance Level
and body image inflexibility, accounting for 69% of the variance among female adolescents
and young adults. This is the first study that confirms that emotional reactivity as indicated
via physiological hyperarousal has a significant and a direct impact on ED risk. These
findings provide preliminary evidence in favor of the hypothesis for the hypersensitivity to
negative affect as an important affective mechanism accounting for the development of ED at
the early stages of the illness. This mechanism was previously suggested but not adequately
examined via experimental research addressing subclinical ED (Merwin, 2011). Heightened
negative affect and high neuroticism as trait characteristics of individuals with ED have been
replicated in cross-sectional studies (Jacobs et al., 2009; Cassin & von Ranson, 2004). The
physiological underpinnings of heightened negative emotionality are scarcely explored. The
present findings thus complement the limited evidence on autonomic dysfunction in non-
clinical ED samples (Green, Hallengren, Davids, Riopel & Skaggs, 2009) and further extend
them with the addition of other significant factors such as body-image inflexibility that allow
for a more comprehensive understanding of ED risk.

Participants at high risk for ED present a reactivity to negative affect and this is an
indication that they experience negative affect more intensely especially in the context of
pathology-specific stimuli (for more information see Chapter 4). This might in turn relate with
their inflexible way of responding to negative internal states in relation to their body shape
and weight. Body Image inflexibility reflecting their inability to mindfully experience
negative thoughts in relation to their own body has a significant impact on ED risk. This

finding corresponds with prior research that has shown that non-acceptance of internal states,
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including unpleasant body/eating-related cognitions and emotions, and low mindfulness are
associated with disordered eating (Lavender et al., 2009; Moore et al., 2014; Masuda, Price &
Latzman, 2011). These findings point to the significance of functional components in the
development of ED risk supporting that a maladaptive relation that one holds with his own
body-related emotions and cognitions contributes in the development of ED symptoms.

Based on the present findings appearance cognitions, general emotion regulation skills
and BMI significantly contribute to the overall model promoting risk factors which are
directly associated with ED risk. These findings are again consistent with previous empirical
research that supports the association between disordered eating cognitions and ED behaviors
in non-clinical samples (Cooper, Rose & Turner, 2006; Stice et al., 1998) as well as the link
between dysfunctional emotion regulation (such as lack of emotional awareness and
expression etc.) and eating pathology (Racine & Wildes, 2013; Lech, Holmqvist &
Andersson, 2012; Claes et al, 2012; Davies, Swan, Schmidt & Tchanturia, 2012). Finally, the
important role of BMI in the development of eating disturbances as indicated by the present
findings confirms prior empirical evidence suggesting elevated body mass promotes risk
factors that are directly fostering ED risk (Stice, 2002).

In conclusion, maladaptive cognitions on appearance, an overall dysfunctional
emotion regulation style and BMI appear to be significant predictors of ED risk and provide
fertile ground where eating pathology can grow with the significant and direct contribution of
body image inflexibility. It is therefore assumed that body image inflexibility is the functional
construct that captures emotion, cognition and behavior regulation processes that are specific
in the context of eating disturbances (Sandoz et al., 2013). The measures with a cognitive
focus such as beliefs on self-worth and appearance schemata play a significant role but it is
the relation with these constructs, as captured via body-image inflexibility that determines ED
risk. Further research is however needed to test the inter-relations of these constructs in
relation to ED risk through more sophisticated statistical analyses such as Structural Equation
Modeling.

In addition, the present findings provide support for the buffering role of self-esteem
against distress since higher levels of self-esteem predicted lower heart rate as measured in
response to negative affect that in turn had a significant impact on ED risk. Self-esteem has
been found to work as a security net for people providing them with feelings of safety when

exposed to perceived stressors (Martens et al., 2008) and enhancing their ability for effective
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coping. Experimental evidence supports that self-reported self-esteem significantly impacts
resting cardiac vagal tone in healthy populations (Martens et al, 2010). This psychological -
physiological relation among self-esteem and heart rate under conditions of distress (Heart
rate measured under conditions of induced negative affect) receives further support in the
context of ED risk based on the present findings. More investigations are required to explore
the nature of and the implications of this relation in ED populations.

The preliminary results of the present study should be interpreted in light of some
limitations. The current results provide some indications about the significant predictors of
ED risk but it’s important that their interactions are also explored in a more systematic
approach in larger ED risk samples and replicated in samples with different ED typologies
(binge vs restrictive) and with various symptoms severity. Also, the examination of ED risk
predictors in longitudinal studies will provide a robust understanding of the risk factors and/or
interactions among factors that consistently and longitudinally contribute to ED risk either as
proximal or distal factors.

In conclusion, our study highlights the importance of body image flexibility in the
context of addressing disordered eating behaviors and attitudes in individuals at risk. Since
the hypersensitivity to negative affect seems to increase the risk for ED there is an imminent
need to address the modulating affective processes incorporated into acceptance and
mindfulness CBT models that aim to enhance overall psychological flexibility. However,
more research is needed to examine body image flexibility as the mechanism of change in
therapeutic interventions for ED risk. Furthermore, the continuation of the current research
study with a focus on the examination of the identified risk factors in relation to other
constructs such as personality traits, heritability and parental psychopathology and attachment
style will allow us to develop more comprehensive models explaining the development of

eating pathology and the context where this is emerging.
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Chapter 6: General Discussion

Empirical literature has signified some fundamental difficulties in emotion regulation
and cognitive processes in individuals with Eating Disorders (ED) at a clinical or subclinical
level. Little is however known on the specifics of these processes. For example, it is not yet
well understood how individuals with ED experience somatic and affective sensations and
whether they are hyper or hypo sensitive to such sensations (Merwin, 2011). More,
interestingly the affective contexts where these affective processes take place are not
adequately examined and thus our understanding on the functional significance of such
processes in relation to ED symptoms is compromised. Affective processes of course provide
only one piece of the puzzle in the multifactorial etiology of ED. Based on prior research,
other factors have been consistently linked with the development of ED and were thus
recognized as significant risk factors (Stice, 2002). Among these factors are cognitions on
appearance, level of self-esteem, emotion regulation skills, body-image inflexibility,
depression levels and Body Mass Index (BMI) that are selected for the purposes of the present
study and examined as predictors of ED risk.

The aim of the present doctoral project was to examine the assumption on hypo vs.
hyper sensitivity to negative affective cues in female adolescents and young adults in high vs.
low risk for ED. Sensitivity to negative affect was examined via physiological and subjective
measures of affect in two affective contexts that were induced via general and pathology-
specific film-clips. The effects of negative affect induced were measured with two behavioral
tasks that are body-size estimations and food consumption. Emotional reactivity as measured
in the two affective contexts was contrasted with a number of other self-reported factors with
either cognitive or functional focus, as mentioned earlier, in order to elucidate potent and
significant risk factors that increase the likelihood of ED. Finally, the present study aimed to
integrate data from multiple sources that is from both physiological and self-report measures
as well as behavioral outcomes in order to provide a robust understanding of the cognitive and
emotional aspects underlying ED onset.

Our first study (Chapter 1) aimed to identify high and low risk participants among
adolescents and young adults. The findings from this study provided a detailed snapshot of the
situation regarding ED in the Greek-Cypriot population providing indices on the prevalence
of ED risk, sub-threshold ED and full symptom ED. Prevalence rates were examined

separately for middle/high school students and university students and overall converge with
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prior epidemiological studies conducted with dimensional measures (i.e. questionnaires) in
other countries while slightly reduced rates were noticed in relation to similar studies
conducted in Cyprus. This might be related to the increase number of available services on
ED prevention and therapy that have been established recently. Factors contributing to ED
risk were examined again separately for the two age cohorts. Gender, dieting and present-to-
ideal weight discrepancy were among the most potent predictors of ED risk for both
adolescents and young adults while exercise was found to have a protective role against ED
risk only for young adults. However, present to ideal weight discrepancy had a differential
effect on risk with a smaller discrepancy influencing high risk for adolescents (i.e. 6 kg) in
comparison to a larger discrepancy influencing risk in young adults (11kg). It seems that
young adults are better able to cope with present-to-ideal weight discrepancy when this
remains at a certain level (below 11kg) in comparison to adolescents. The divergence of
present-to-ideal weight provides thus an index of body dissatisfaction that should be further
explored in relation to ED risk. Most importantly, this study provides some preliminary data
on cut offs of body dissatisfaction in terms of weight loss goals in two different age cohorts
that could be used to develop age-specific screening tools including questions on weight loss
goals that could potentially predict ED risk. In conclusion, this is the first study that provides
a comprehensive view of ED risk in the Cypriot population that at the same time reports on
factors associated with ED risk and can therefore inform the development of age-specific
screening tools and primary prevention programs. Our findings may be useful in structuring
primary prevention programs that will provide education and support for healthy eating
behaviors and attitudes and flexible ways of responding to body dissatisfaction to youth
before development of any ED risk.

In the second study (Chapter 3) affective film-stimuli were examined and preliminary
data were presented on the most effective negative affect inducing film-clips. This is the first
study to examine emotion induction through film-clips in a Greek-Cypriot college population
and furthermore provides evidence on the efficacy of film-clips with pathology-specific
content in the area of ED. ED related content is more self-relevant for individuals at high risk
for ED and can thus induce intense emotional reactions. Based on the current findings a film-
clip with general content (The Champ) and one with pathology-specific content (The
Documentary) were selected as the most effective in inducing negative affect and were then

used for the purposes of the next study included in the present thesis. Similar to previous
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studies (e.g. Gross & Levenson, 1995) The Champ was associated with the highest negative
response and assessed as the most distressing since it depicts scenes of death and loss; themes
that are universally associated with human pain and sadness. Among the pathology-specific
clips, The Documentary was assessed as the most potent affective clip especially in
participants with higher eating disorder concerns since it clearly depicted the adverse effects
of a binge eating episode for a young woman. It was thus concluded that pathology-specific
content can prime intense emotional responses among individuals at risk for ED. Therefore,
this study provides preliminary evidence on a pathology-specific affective stimulus that can
be used as a tool in further research to examine negative affect elicitation in relation to eating
pathology.

The study presented in Chapter 4 aimed to assess the physiological and subjective
emotional responses of participants in high vs. low risk for ED in two affective contexts
induced via film clip with general and pathology-specific content. Findings (Chapter 4)
provide important indications as to the somatic-affective experience of individuals at the early
stages of eating pathology. More specifically, females at high risk for ED present an overall
autonomic hyper-activity as indicated via arousal-specific physiological indices such as Heart
Rate and Skin Conductance Level. This hypersensitivity to negative affect is evident in both
general and pathology-specific context but it is more pronounced in the second context. In
regards to the subjective affect ratings, females at high risk for ED present an overall lack of
awareness in regards to their emotional state/autonomic responses as observed via their self-
reported affect ratings. It is therefore assumed that individuals at high risk for ED present an
overall impaired ability to detect somatic-affective cues signaling physiological changes in
their body, which leads to an inaccurate expression of emotion. However, their self-reported
affect seem to correspond more with their autonomic responses in the pathology-specific
context that possibly primes appearance schemas. Body-size overestimations that were
observed in high risk participants and followed the pathology specific clip might thus be
accounted by the activation of such schemas. It is therefore concluded that the experience of
unpleasant affect relates more to top-down sources of appearance schemas rather than bottom-
up (experiential) sources of somatic information in this population. Neuro-imaging studies
further support this pattern of results suggesting a divergence between the activation of brain
areas relating to emotional processing and subjective anxiety reported by AN patients when

confronted with body-related pictures (Frienderich et al., 2010). The novel findings of the
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present thesis provide additional indications of difficulties in emotional awareness even at a
sub-clinical level and further point to the possible top-down effects of appearance cognitions
accounting for the subjective emotionality observed in females at high risk for ED.

The aim of the fifth Chapter was to examine factors included in the previous study
(see Chapter 4) and further determine the most potent and significant risk factors increasing
the likelihood of ED onset. Hypersensitivity to negative affect and body-image inflexibility as
indicated based on the findings of the study were the most potent risk factors that significantly
and directly increase the likelihood of ED. These factors capture the main difficulties related
to ED risk that seem to be mainly related with experiential (i.e., physiological hyperarousal to
negative affect) and functional components (i.e., body-image inflexibility). It seems that
individuals at high risk for ED have intense emotional reactions reflecting a general
hypersensitivity to negative affect. It is possible that this heightened emotionality may be
related to attempts to down regulate or suppress intense emotional responses (Sloan, 2004). It
is thus not surprising that high-risk participants have an impaired ability to tolerate and
effectively regulate food related, body shape, and weight related emotions and cognitions and
present increased body-image inflexibility. The significant role of cognitive content (i.e.,
appearance cognitions, beliefs on self-worth), general emotion regulation skills and BMI was
also recognized in the prediction of ED risk. These findings correspond with previous
research that encompasses the most significant and empirically supported factors associated
with ED risk. The novelty of the present findings concerns the addition of hypersensitivity to
negative affect in the prediction of ED risk, previously neglected and omitted from similar ED
risk models. In order to be certain about the role of somatic-affective processes in ED risk,
further empirical support and especially longitudinal examinations on how these processes are
developed with the confounding effects of illness progression.

An integration of the results from the present set of studies, supports that high risk
participants present increased body dissatisfaction and declare their attempts to control their
body weight through dieting and setting unrealistic weight loss goals (in young adults
exceeding 10 kg). In addition, a dysfunctional relation is proposed between somatic-affective
experience and ED risk. More specifically, high risk females present a hypersensitivity to
negative affect and an impaired ability to “read” somatic-affective cues signaling
physiological changes in their body. However, they seem to rely on top-down sources of

information pertaining to appearance and eating schemas that in turn determine their
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subjective emotional experience. It is therefore concluded that even at subclinical ED levels, it
seems that cognitions on eating and body shape/weight lie at the core of individuals’
emotional experiences. Interestingly though it is the difficulty to mindfully experience
unpleasant cognitions and emotions regarding body and/or eating as well as the
hypersensitivity to negative affect that have the strongest impact on ED risk.

Based on the current findings, mindfulness and acceptance-based interventions (e.g.
Acceptance and Commitment Therapy) seem to address deficits of individuals at risk for
Eating Disorders as outlined above. Despite that intervention programs may not change
vulnerabilities such as heightened sensitivity to negative affect they can nevertheless provide
guidance on more flexible ways to respond to painful or negative internal experiences.
Emotional regulation difficulties are targeted in therapies such as ACT that use acceptance
and mindfulness strategies to enhance willingness to experience internal events, increase
behaviors related to life values and improve overall psychological flexibility (Juarascio,
Shaw, Forman, Timko, Herbert, Butryn, Bunnell, Matteucci, & Lowe, 2013). Preliminary data
on ACT’s efficacy from patients diagnosed with subclinical ED, suggest strong effects in
reducing problem eating behaviors (Juarascio, Forman, Herbert, 2010; Berman et al., 2009).
Further research is needed to replicate these results in clinical populations. However, the
process through which therapeutic change is achieved is an empirical question.

Further research is needed to investigate the ways through which the affective context
triggers increased negative emotionality. More specifically the inter-correlations of
physiological responses and self-relevant schemata activated in memory needs to be more
closely examined in individuals with eating pathology in different types of affective context,
varying in content, emotional valence and arousal produced. Also our studies show that high
risk participants provide more inaccurate (over) estimations of their body-size when they are
exposed to pathology-specific negative affect. What drives this behavior? Is this behavior the
result of physiological, emotional and/or cognitive processes triggered by the affective value
or the content of the stimuli? Are these processes modulated outside conscious awareness
signifying diminished interoceptive awareness? How do these processes differ in comparison
to healthy controls or with populations presenting district psychopathologies that share similar
emotional deficits? There is no clear understanding of nature and implications of these

processes in relation to ED symptoms. The present findings provide some preliminary indices
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that allow us to scratch the surface of how these processes modulate eating pathology. The
depths of this relation is yet to be explored via experimental and other studies.

In conclusion, future studies need to delineate the somatic-affective and cognitive
processes through which hypersensitivity to negative affect influences disordered eating in
order to further understand the function of ED symptoms, the topography where they occur
and the conditions that trigger such symptoms. This will allow us to accurately identify
individuals at risk for ED and further assist in tailoring and optimizing psychological

treatments.
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Appendix A

Screening Questionnaires

Anpoypagiké Epotypatoroyio Ap.

Oodnyieg: Hapakarovpe aTavVINGTE GTIC TAPUKATO EPOTHGES. Befarwbeite 6TL dev apijoate kKamoro epAdTNON
ovaTAvVTNTI). AEV VTAPYOVY 6OGTES | AAOOS OTOVTI|CES KOL TO EPOTNLATOLOYLO EIVOL ATOLVTA EPTIGTEVTIKO.

ATOVTIOTE TIS EPOTNGELS TOV AKOAOVOOVV PE EVMKPIVELD COUTANPOVOVTOS 1] KUKAAVOVTAS TNV UTAVTI|GT] TOV GOG
OVTITIPOCOTEVEL KUAVTEPT.

1) ®vro: o) Aydpt B) Kopitor 2) Huxdo:

3) ®oud omv: LA t4En UB1aEn T taén

4) a) TTo mpdogato Papoc (Kg):
B) Méyioto Bapoc mov elyeg moTE Tov:
v) To younAdtepo Bapog mov eiyeg rav:
8) I6aviko Bapog mov Ba NOereg va éxerg;
¢) ITowo &ivar 10 Papog mov Ba oe amoyontevs;

5) Avtipetonioeg 1 avtipetonilelg kdmowo TpofAnua vyeiog;
a) Oyt B) Nou (Adyvoon )

6) 'Eyeig emioketel moTé KAmo10 €101k vyeiag (Statpo@ordyo, emaryyelatioo Woylknig vYEiag) Yo TpoPAN AT TTOV
oyetiCovrar pe to BApog cov /Kot T0 eayNTo;
a) O B) Noat. [Topakard eEnynote

7) Popvaleoar; a) Oyt B) Na.
Edv vay, moceg popég v efdopdda yopvaleoar;, a) 1-2 eopég  v) 3-4 popég ) 5-7 popég &) T+ popég

8) Zuvnbwg Yo Tdon mpa yopvaleoatl Kabs popd; Aemtd

9) Zv oKoyévelr 6oV AKOAOVLOEITOL KATO0 GUYKEKPLUEVO TPOTLTIO JLATPOPNG;
a) O B) Now  Edv vat, mpocdidpioe Tt £180¢ dtatpopns (LeCOYELOKT], XOPTOPOYIKY], KTA)

10) ITooec dpeg v efdopada PAETEIG TPOYPAUUATA/CELPEG GTNV TNAEOPAGT] TTOV APOPOVY TN UOSAL,;
(10 1121136 [17-10 [111-14 [115-19 []20+

11) Moo dhpeg v efdopddo Srofalelg Teplodikd Hodog;
(10 1121136 (17-10 [111-14 [115-19 []20+

107




Weight Concern Scale (WCS) - Kiripaxa Avnovyiog Bapovg

TN 0heg TIg TOPOKATO EPAOTNGELS, KUKAMGTE POVo évay apOpd

1. 1660 eprocHTEPO 1| MYOTEPO G16OGVEGUL VO OVI|GVYEIS Y10 TO BAPOS GOV KL TO GO TOV CONATOS GOV GE
oyéon pe drheg yovaikeg TnG nAkia ocov;

1. Avnovy® moAd Atydtepo amd OTL GAAES YOVOIKES.

2. Avnovy® Alyo Atydtepo amd Tt GALEG YOVOIKES.

3. Avnovy® mepimov to id10 pe GAAES YUVOIKEG.

4. Avnovy® Alyo meptocdtepo amd OTL AAAES YUVOIKEG.

5. Avnouy® oA TePIGeOTEPO amd OTL AAAEG YuVaiKeS

2. [I6co @oPdacar va amoktioeg 1.5 Kird;
@) ) ©) (4) (®)
Agv  @ofdpon Dofdapor Atyo DoPapor Métpra  @ofapon [Todd Tpopdlm

3. ITote Tav n Televtaio opd mov Eekivinoeg diaita;
1. Aev €yo mdet Kdvel TOTE dlonta
."Hpovv og diouta mepinmov mpv éva xpovo
."Hpovv og diouta mepimov mpv 6 pnveg.
."Hpovv og diouta mepimov mpv 3 pnveg.
."Hpovv og diouta mepimov mpwv 1 prva.
."Hpovv og dilouta Atyotepo amd mpwv 1 prva.
. Elpot tdopa o€ diotto

NN bW

4. X¢ oOykpion pe diro tpdypata 6t Lo 60V, 1060 GNRAVTIKO €ivar To fAPOS 60V Yo VO E6EVA;
1. To Bapog pov dev givar onpovtikd og chykpion pe dAro Tpdypata ot (N pov.
2. To Bapog pov givar Aiyo mo onuavtikd omd pepikd GAAa Tpdypoto otn {on Hov.
3. To Bapog pov gival Tto oNUAVTIKO 0o O, TL Ta TEPLEGOTEPA, OAAA Oyl amd OAa, To TPAyuaTa 6T (®N Hov.
4. To Bapog pov ivat o o onpavtikd Tpdype otn {on pov

5. Awe0dveoar Toté YovTpoc/n;

(1) O] ® (4) ©)

[Toté Xravio Mepikég opéc Zuyva ITavto
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Eating disorder diagnostic scale — EDDS

Katd tovg tedevtaiovg 3 punveg ... Kaforov Atyo Hopa
TOAD
1. "Eyxeg oucBavOei yovipdo/n; 0 1 2 3 4 5 6
2. ®ofdcat 6Tt Bo pwopovces Vo ThpeLg
Bapog 1 va yivelg xovipdg/n;
0 1 2 3 4 5 6
3. MAnwg to BApog cov ETNpLAcE TOV TPOTO
OV OKEPTEGAL (KPIVELS) TOV EAVTO GO MG
drtopo; 0 1 2 3 4 5 6
4. MNmogG 10 GYNLA TOL COUATOS GOV
EMNPEACE TOV TPOTO TOL CKEPTECHL
(kpivelg) Tov eavtd Gov MG dTopLo; 0 1 2 3 4 5 6
5. Katd ) dudpketa tov tedevtainv 6 unvov £xovv vrdpset popég mov aohivinieg 0Tt £xelg eAeL TETOl
TOGOTNTA PayNTOV oL GALOL AvBpmmot Ba Bempovcav w¢ acvviOioTa LEYAAN TOGOTNTA (T.). Vol KIMO NAI OXI
Taymto);
6. Kdmow oty mov £payeg po-acuvifiota Peydin mocodTo eoyntov, acddvenkeg 0Tt iyeg ydoet
Tov €leyyo (ucBavOnieg 0Tt Hgv UTOPOVGEG VO GTAUATIAGELS VO TPAOG 1 VoL EAEYEELG TNV TOGOTITO TTOV NAI OXI
ETPWYES);
7. Kartd pécso 6po, téoegc MEPEZ v
gfdouada, katd tn SlipKeLo TOV TELEVTAIOV 6
Unvov, el edet Lo acvvhiiota Peydan 1 2 3 4 5 6 7
TOGOTNTA PayNTOV Kol otoBdvOnieg 0Tt xavelg
TOV EAEYYO;
8. Katd péco 6po, mocec POPEZ v
efdopada, Katd TN SdpKeEL TOV TEAELTAL®V 6
UNvev, €yelg edet po acvuviiiota peydin 1 2 3 4 5 6 7
TOGOTNTA PUYyNTOV Ko-ooBavOnKeg Ot yavelg
ToV €AEYYO;
Kotd ) didprela avtdv TV ETEIGOd IOV VIEPPAYING Kol ATMAELNG EAEYXOV UATIOS ...
9.Tpwg mMOAD TO YpNYOPQ GO TO KOVOVIKO;
NAI OXI
10. Tpwc uéypt vo. arodavOeic TAnpng;
pwg pexp G TANPNG NAI OXI
11. Tpwg peydhec TOGOHTNTES GOYNTOV, OTAV OV AUCHAVEGOL COUATIKA TEWAGUEVOC;
NAI OXI
12. Tpwg povo yoti Evimoeg otevoy@pnuévog/n and 10 TG0 £xelg PAeL,
NAI OXI
13. Nihbete andlacpévog/n pe Tov €0nto GG, Katddinyn 1 oAb Evoxog/m petd
TO EMELGOO10 VILEPPAYLL; NAI OXI
14. Awe0dvecsor ToAD avaoTat®UEVOS/M Yia Ta aveEEAeyKTo enEIcOO10 LITEPPAYING
N KOl TO AmOTELECLO TOV ENEICOIMV TOV gival 1 dENon Tov cwpaTko Bapovug; NAI OoXl
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15. Kotd péco 6po, méces popég v efdopdda
Yo Tovg TEAEVTAioNg 3 PVES EYXETE KAVEL EUETO
Y10l VO ATOTPEYETE TNV OENGT TOV COHOTIKOV

Bapovg 1 va avtictofpicete TIg EMTTOGEL TG
KOTOVIAMGNG TOL QAYNTOL TTOL £XETE PAEL;

10

11

12

13

14

16. Kotd péco 6po, m10ces popég TNV EfOOUAdN Yio

TOVG TEAEVTOIOVG 3 UVEG EYETE YPTCUYLOTOUGEL
KaBopTIKA 1) S10VPNTIKG Yio TV TPOANYN avénon
TOV GOUOTIKOL BAPOVg 1 va avTIoTOOUIGETE Tig
EMNTAOCELG TNG KATUVAANDGCNG TOV POYNTOV TOV
€xete Qdey;

10

11

12

13

14

17. Koatd péco 6po, méceg popég v fdopdda yia

TOVG TeEAeVTAlOVG 3 pnveg €xete VNOTEWEL
(Tapodrelyote ToVAd)IOTOV 2 YEOLOTA GE GELPEL)
Y10l VO ATOTPEYETE TNV 0ENGT TOV COHOTIKOV
Bapovc N vo avTIoTAOUICETE TIC EMATOCELS TNG
KOTAVIAMGNG TOL QOYNTOL TOL £XETE PAEL ;

10

11

12

13

14

18. Katd péco 6po, moces popég tnv ERdoudda
Y10, TOVG TEAEVTOIOVG 3 UNVES EXETE KAVEL
VIEPPOMKT AOKNOT EOIKA Y10 TNV OVTILETOTION
TOV ENMTOCEDV VTEPPAYIKDV EXEICOOIMV;

10

11

12

13

14

19. TTéoo Quyileig; Av dev yvopiles,
TOPAKOAOVLE AVAPEPE TNV KAAVTEPT] EKTIUNOT
OV UTOPELS VO KAVELS

20. TT6c0 Vyog €xels;

21. Katd tovg terevtaiovg 3 unveg, méceg
gppnvopicelg Exete yboey

01 2 3 4

22. Tloipvete OVTICVAANTTIKG KOTE TOVG
TeAeVTAIONG 3 PUNVEG;

NAI

OXI
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Evyapiotodue yio ty oouuctoyn oag!
[opoKoi® eMGTPEYETE TO EPOTNUATOLIYLO. GTOVS EPELNTEC.
Av O£MeTE VO GUUPETEYETE 0T GUVEXELN TG £PEVVOC KL VO AaPeTe pépog ot 0evTEPN
TELPOULATIKY] QA6 TUPUKUAD GNUEIOGTE TO TNAEQOVO Kot To eMail cog £d®.
E-MAIL: THA.:

TN ewionun yprion povo

BMI : WCS : EDDS:

Ewonynoeic: Mopomounn
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Appendix B

Measures of the experimental study

Rosenberg Self-Esteem Scale (RSE): Ou exépeves pdTHGELS £0VV VAL KAVOLY PE TNV EIKOVE, TOV £YEIS VL0
10V £00T0 6ov. Kvkhwoe Tov aprtOpd mov ek@pdlel To TL 1oyvEL 6TV TEPITTOGT GOV.

Aooovod
TOAD

Apovod

ZOHPOVD

ZOUOEOVOD
TOAD

1. I'evikd elpon evyaptoTUEVOS/N KoL IKOVOTONUEVOG/T LUE TOV
€0VTO LLOV.

0

3

2. Kotd dwwotiuate vouilm o1t dev eipot kabBoAov Kodog/.

3. AwoBdvopan 6tt £ évav aptipd KoA®V YopaKTNPIGTIKMV.

4. Eipon weavog/m vo, kévo mtpdypota e€icov kaAd 0Tmg ot
nePLocOTEPOL AvOpmTOL.

o |O|Oo

N

N ININ DN

3
3
3

5. NoudBw 671 dev £xm mOALA TTpdrypata yio To omoio vo
vou®Ow TEPNEOVOG/).

6. YTapyouv oTiypéc mov voldbm tedeimg dypnotog/m.

7. AwoBdvopan 6ti gipan TovAdyiotov €icov a&log/a pe dAla
dropa.

8. Evyopon va glya mepiocdtepo oefacud yio Tov EQVTO [LOV.

9. I'evika acBavopon 0Tt gipon amoTuynUEVOS/.

10.’Exyo o Bgtikn otdon mpog oTov 0utd LoV

O O] O Ol o

I I I

N ININ N NN

W Ww W (w w
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The Difficulties in Emotion Regulation Scale (DERS)

Odnyieg: [Mapaxodd avapépe TOGO GLYVE 1GYVOVY Ol AKOAOVOEG SNADGELG GE EGEVO YPAPOVTOG TOV KOTAAANAO
apBuo (1-5) dimha amd kédbe dNnimon
1--- 2-mmmmmmmm - 3------- 4 5
Yxedov ToTé Mepucéc popég  Tlepimov t1g picég popéc  Tig meprocodTEPES POPES Yxedov mavta
(0-10%) (11-35%) (36-65%) (66-90%) (91-100%)

Eipon Eexdbapog/m yia ta cuvansOHfiuotd pov

Aive Tpocoyn 6to TOg aicHdvouol

Biove ta cuvousBnpata pov g apdpnta kot aveEEheyKtal

Agv &y 10€a mo¢ oncBhvopon

Avcrolebopat vo KATOVONG® To GLVUGONUATA LoV

Eiuot mpoocektikdc og mpog to GuvosOUaTd Lov

I'vopilo axpifog mog aedivopat

XN |g|~ WM

Nowdopa yro To Tt cushdvopat

9.  Eipot ovyyuopévog yuo o Tig oichivopon

10. Otav eipon avactatopévog/m, avayvopilom to cuvoulsOuoatd pov

11. Ortav eipon avaotat@pévog/n, BupuOve LUe TOV E0VTO OV Y10 TO TMG acbdvopon

12, Otav elpon avaeTtat@puévog/n, EXm aunyovio yio to Tmg aicdvouat

13. Orav eipon avactatopévog/n duokoiedopal vo, OLOKANPAOCH TG SOVAELES LLOV

14. Orav gipo avactatopévog/n, Byaive extdg EAEyyov

15.  Ortav elpot avaotat@puévog/n, TeTed® OTL TOPOUEIV® £TGL Y10, TOAD Kopod

16. Ortav eipon avactatopévog/m, motedm Otl o katoAnEm va gipon Tohd Olpévogm

17. Ortav elpon avaotatopévog ToTedm 0Tl T0. cLVUICONUATA oL eivar Baciua/ioybovy Kot eivat
GNUOVTIKA

18. Ortav eipon avaotat@pévog/n SuGKOAEDOWL VO, GUYKEVTPWOO® GE AAAN TPAYUOTO

19. Orav eipon avactatopévog/n aicBdvopot 6Tt gipon KTdg EAEYYOV

20. Ortav gipot ovacTaTOUEVOY/T, UTOP®D VO OAOKANPMOGM TO, TPAYLATO TOL KAV®

21. Ortav gipon avooTtat®UéVog/n, VIPETOUOL Yo T0 To¢ aichdvopon

22.  Ortav gipo avootatouévog/n,Eépm Ot umopd va Bpw évav tpodmo yia va oichavld kaidtepa

23.  Ortav gipot ovactatouévog/, acddvopot 0Tt ipat 0duvVaIogm

24. Ortav gipot ovacToTOUEVOY/T, alcfavoaL OTL UTOP® JLUTNPNOM TOV EAEYYO TMV GUUTEPLPOPROV
Lov

25. Ortav gipo avootatopévog/n, arcBdvouot évoyog yio 10 mog aichdvopon

26. Ortav giuot ovacTaTOUEVOY/T, dVOKOAEDOUOL VO GLYKEVTPMO®D

27. Ortav gipot ovacTtatoOUEVOS/T, SuGKOAEDOUAL VO, EAEYED TIC GLUTEPIPOPES LOV

28. Ortav gipot ovacTaTOUEVOY/T, TIGTED® OTL OV VITAPYEL TIMOTA TOV UTOPMD VO KAVM Y10, VO VIDCM
KAAOTEPQL

29. Orav gipo avoactatopévog/n, ekvevpifopor pe Tov antd Hov Yo To Tes aichdvopon

30. Orav gipot ovooToT®UEVOG/M, EEKIVD Vo aisOdvouat ToAD doynuo yio Tov €vtd LoV

31. Ortav gipol ovooTOTOUEVOS/T, TOTED® OTL TO LOVO TOV UITOP® VO, KAve givol BovMdém péoa og
ovtd

32. Ortav gipon ovooTOTOUEVOG/T), YOVO TOV EAEYYO TNG CUUTEPUPOPAS LLOV

33.  Ortav gipol ovooToT®UEVOS/T, OVGKOAEDOUOL VO, GKEPTM OTIONTOTE GALO

34. Ortav gipol avooToTOUEVOS/T, TEPVD AYo ¥POVO Y1 VO, KATOAAPM TL TparyLoTiKe aicOdvouon

35. Otav eipon ovaoTotoUEVOS/T|, LoV TEPVEL TOAAN XPOVO Y10, VO VIOG® KOADTEPQ

36. Otav eipon avaototouévoc/n, vidbm 6Tt ta cuvaicHuato Lo ivol agdpnto
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Body Image — Acceptance and Action Questionnaire (BI-AAQ)

Oodnyiec: Iowo katm Oa Ppeite po Miota dniacemyv. lopakard airoroyiote o€ oo fadpo n
KG0g dOraon wyveL Yo £6dg.

. | TIok¥ , ,
ITot€ , . , , Ioyoer | Ioyder
Zrove | Xmavia. | Mepuce | Ioyvet , .
dev " Iovber onéc | sorvé oYedOV | MAVTOT
Ioyo , X 5 POPES Y révrote €
o1 Ioybver Ioyver

1. To va avnouy® yio To BApog pov
ue dvokorevel va oo o a&loloyn 1 2 3 4 5 6 7
Con

2. Nowdlopon vepPorikd yio o
BAapog LoV Kot TO GYNLLOL TOV CAOUATOG 1 2 3 4 5 6 7
LLoV.

3. K\givopon otov gavtd pov otav
a1c0avoLo Aoy e Yo TO G0 TOV 1 2 3 4 5 6 7
CMOUOTOC LoV N TO BAPOC LoV

4. O okéyelg Kot to. cuvalcstnpatd
LoV Y10 TO BAPOG LoV KOl TO GYNLLO
TOV GOUATOG LoV TTPETEL VA OALGEOLY
TPV KAVED oNUOVTIKE pata 6t
Lon pov/M mpv AAP® onUOVTIKEG
oanopdoetg yio ) (o1 Hov

5. 200e0® Tapa ToAD amd To YpOvo
L0V OVICLYMVTAS Y10l TO GO0 LoV

6. Av apylocw va oicBdvopon
XOVTPOC/M TPOSTaHD VO GKEPTM KATL 1 2 3 4 5 6 7
Lo

7. Ipw vo Eekivijom va Kave Kamoa
cofapd TAdva yio v {on pov, Ha
TPETEL VO ooOavovTal KaADTEPA, g
TO GO, LLOV.

8. OQu &ym kalvTepo Eheyyo e Lom
LoV, av UTOpd Vo EAEYED TIG 1 2 3 4 5 6 7
OPVNTIKEG GKEWYELS Y10, TO GO0, LLOV

9. Mo va eléyym ) (on pov, Tpénel
va gEléyym to Bépog pov

10. To va axcBdvopar yovipdg/n pov
npokoAel TpofAnpata otn {on pov

11. Ortav &exviom va, GKETTOUOL TO
uéyebog Ko To GYNUA TOV GOUATOC
LoV, OV &ival SOGKOAO Vo KAV®D
oTIONTOTE GALO

12. O oyéoeig pov Oa rav
KOADTEPEG OV TO GMUATIKO Bpog
LoV 1}/ KOl TO GYN 0L TOV CAOUATOG
LoV Ogv Ue EVOYAODGE
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Appearance Schemas Inventory-Revised (ASI-R cOvtoun popoi)

Odnyiec: Ot mapakdto mpotdoelg eivol TemolfnNcelc mov o1 dvBpwmot pumopet va £xovv 1| UTopel va
UMV €XOVV GYETIKA LLE TN COUOTIKN TOVS EQPAVIOT Kot TV €mppor] TG otn {on Toug. ATopaciote
oYeTIKA pe To Babprd 6ToV 0moio £0€lG TPOSOTIKA

CLUQMVEITE 1 dlopmveite e kGO dMAmon kot Baite Evav aptBpd amd to 1 émg 10 5 6T0 YOPO TOL
Bpioketal ota apiotepd. Agv vdpyovV cwoTég | AABog amavtioels. ATAAQ va elote eMKpLvelg
GYETIKA LLE TIC TPOCMOTIKES GO

TEMTOONGELS.
1 2 3 4 5
AWQOve AQOvVO Ov1e oVPPOVO PR TTOTO3Y ) Zopeove
améivTo 0VTE OL0POVD améivTo

1. Z0debm Alyo ¥pdvo GTN GCOUATIKY| LLOL ELOAVIOT).

N

Ortav BAEn® eppavicytovs avp®dTovS, avapmTIENNL TMG GLYKPIVETOL 1] SIKT| LoV
EUOAVION UE AVTOVG,.

[Tpoonafd va gipon 660 mo copaTiKd EAKVGTIKOC/M 060 UTopd va. eijLot.

[Toté dev €y dMoEL peydAn ELeacn 610 TAG POivoLLaL.

2rivio GLYKPIve TV ELEAVIGN Loy e EKEIVI TV GAAOV avOpdTeV Tov BPAET®

SHEAEIE

2uyVa EAEYY® TNV ELPAVICT] LOV GTOV KOOPEPTN Y10l VO GIYOVPEVTA TS POIVOLLOL
KOAQ.

7. Otav ka1t pe kdvel va vidBw BeTikd 1 apvnTikd yio tnv ELOAVIcT Hov, £X® TNV TAoN
VoL EUUEVE KO VO TO GKEPTOULOL GUVEXDG

8. Av pov apécel 1o mdg paivopat o po dedopévn nuépa, ival 0KoAo va oshdavopLon
ELTLYNG KO Yol AL TTPAYLOTOL

9. Av kdémotog giye po opynTiKn avTidpaot Yo TV ELEAVICT] oL, Ogv Bal Le EVOYAOVCE
KafOoAov.

10. Otav mpdkettan ylo TV ELOAVICT] LOL, £XO VYNAES OTOLTHGEL

11. H copoatikn pov gpedvion lye pukpn emnidpacn ot {on Hov.

12. To va vrdvopon KaAd 0ev amoTeAel TPOTEPOLOTNTA Y10 LEVAL

13. Otav cuvaviod avOp®TovS Yo TPOT POPE, OVOPMOTIENAL TL GKEQTOVTAL Y10 TNV
EUGAVIOT| LOV

14. Zmv xabnpepvi pov {on, ToALL Tpaypate cLUBaivovuy oL e KAVOLV VO CKEPTMD
NV ELPAVIGT] LOV

15. Av dgv pov apécel 1o TOS Paivopal o€ pia 0edoUEVT] HEPQ, Etvat SVOKOAO Vo
aeOavopon evTuyNg Yo AL TpdypaTa.

16. ©avtdlopor T Oa Tav 1 (o1 LoV OV LOLV TTO EAKLGTIKOS/M am’ OTL EljLoL TOPA.

17. Tlpw Byw €€, PePardvopon 6TL N eLPAvVIon Lov givol 1060 KaAn 660 umopel va sivar.

18. H epopdvion pov givol mold onuovtikd HEPOg Tov Tolog/a sijlot.

19. Mg tov €Aeyyo TG ELPAVICNG OV, UTOP®D VO, EAEYY® TOAAN OO TO. KOWVOVIKA Kol
cuvasOnuatikd yeyovota otn {on Hov.

20. H epodvion pov gubivetat yro oA Tpdypoto mov pov cuvéPnoav otn {of uop,.




Youth Inventory-4

>nueimwoe X otov KOKAO pe TovV aptBud mov Teptypael KAAVTEPD T1 CLUTEPLPOPE GOV. ATAVTNOE TNV
KdAOe epOTNGN 65O KOADTEPO UTOPELS.

IN1OO® KOupaGHEVOC/T), GOV VO UV EXMO EVEPYELD VO, KAV® OTIONTOTE

Eipon ykpvidpnc/a 1 1016tpomog/n

AvokoAevouat va Kolunom

N10Ow dvoTuyiouévog/n 1§ Avenpévog/n

N1wOw o1t dgv OEA® va KAV Timota

Tpohw ToA

Kowdpot ToAd

AVGKOAEDOUOL VO GUYKEVTPWOD

O[N]~ W[N]

©EPEPEREREERIE
PR

PP
@@

ATOPEVLY® YEOLOTA KOL TPM® TOAD Alyo

The Perceived Stress Scale (PSS-10)

Odnyieg: Ot TOPOKATO EPOTNOELS GG POTOVV YOl TOL CLVOLCONUATA KL TIG OKEYELS GOG KATA TN S8pKEL TOV TEAELTAIOV
wva. Xt kdBe mepintmon, mopakoid oeifte pe évav otowpd (X) mdéco ocvyvd oicBavOnkate 1 OKEPTNKOATE KOTO TOV
GUYKEKPLULEVO TPOTO.

0=IToté¢ 1=Xmavia 2=Mepikéc popéc 3=Apketd ovyvd 4=IToid Zvyva

1. Tov tehevtaio pufiva, OG0 GLYVE AvVOoTOTOONKATE ETEDN KATL 0 1 ) 3 4
GULVEPN anpocdoKnTa;
2. Tov tekevtaio pnivo, OG0 GLYVA voldoate ovikavog(n) va.

eléy&ete ta onpavTikd Tpdypoto ot (0N cog; 0 1 2 3 4
3. Tov tehevtaio pnva, OGO CLYVA VOIOCATE VELPIKOC(M) Kol
"oyxodnKkarte"; 0 1 2 3 4
4. Tov televtaio pva, TOGO GLYVE VOIDGATE GLYOLPLH Yo TNV
KOVOTNTO GOG VO, YEPIOTEITE TPOCMOTIKA TPOPALLOTOL, 0 1 2 3 4
5. Tov tehevtaio pnqva, T6co cuyva voldoate OTL OAL TyOVaLY
Om®G to BéNeTE; 0 1 2 3 4
6. Tov tedevtaio pnva, 1660 cuyva voldoate 0Tt dev Ba.
HUTOPOVGOTE VO, AVTILETOTICETE OA0 OGO ETPETE VO KAVETE; 0 1 2 3 4
7. Tov tehevtaio pnva, TOGO cLYVE voldoate Kovog vo eAéyEete

dudpopa epebiopata (mpokAnoelg) ot Lmn oag; 0 1 2 3 4
8. Tov tehevtaio piva, OGO cLYVE voltdoate Ott lote “KOpLog”
TOV KATACTACEDV; 0 1 2 3 4
9. Tov tehevtaio pnva, TOGO GLYVE OPYICTHKATE EXELON TO
Tpaypato EEPuYAV amd Tov EAEYYO OO, 0 1 2 3 4
10. Tov tedevtaio puniva, TOGO GLYVE £ETE VOLDGEL OTL

GLGGMPEVLTNKOY TOCEG SLOKOAIEG o€ onpelo Tov dev Oa 0 1 2 3 4
pmopovoate va TG EEnePAoETE;
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The Positive and Negative Affect Schedule (PANAS): Ot o kdtw ek@paoelg Teptypapovy
cuvasOnuota. Baite otn ypappn dimha amd v kabe Exppoomn to abuod otov omoio AYTH
TH XTII'MH aic0dveote €101 pe Pdon v mo kAT KAILOKA.

1 2 3 4 5
elayoto/ Aiyo péTPLO OPKETa napa TOAD
Ka00rov

AtoOnua evorapépovtog Eunvevopévog/n
ZUVTETPYUUEVOG/T - Nevpikdg/n
EvOovoiacpévog/mn __ Amnogooiopévog/n
Avaoctatopévog/n IIpoonimpévog/n
Avvatogm Rl
“Evoygog/ Evepyntikog/n
; Ddofopévog/n
Tpopayuévog/m
Avmmuévog/n
ExBpwcdc/m
Ouuopévog/n
EvBovoumong
"ExmAnktog/m
[Teproavoc/m
Ayyopévog/m
E Evog/
QT oHevee AtoOnpa omdiog
P EYIHEReT AtoOnua Aviag/Bapepdpag
Nrtpomacuévog/n
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Subjective Units of Distress (SUDS)

[16c0 gvydpiota 1 SucdpesTa EVimoeg KaBMS TaPaKOAOVOOVGES TO OMOGTUGLA TG TOVIOG
oV poMg mpoPAndnke;
1---2---3---4---5---6---7---8---9---10
[Tépa ToAd ducdpecto [Tépa oD gvydpioto

[Toon di€yepon 1 £vTOoN GOV TPOKAAEGE TO ATOCTAGCLO, TNG TOVIOG TOL LOAG TPOPANONKE;
1---2---3---4---5---6---7---8---9---10
Hpepia/Xaldpwon Aiéyepon/Eviaon

[Toom dvoeopia N Gyyog acBavOnKeg LOALS TOpa KABMG TOPaKOAOVOOVGES TO OMOCTAGHLN
NG Touviog Tov HOALG TpoPANRONKe;
1---2---3---4---5---6---7---8---9---10
Kaboriov Avcpopia YnrepPolikn Avcopopia

e oo PabUo N GKNVY GOG TPOKAAEGE EVOYANTIKA COUOTIKG GUUTTOUOTO,;
1---2---3---4---5---6---7---8---9---10
KabdAov [Tapa ToAD

[1660 pmopovceg va eEAEYEELS TIG avTIOPAGELS GOV KAOMG TaPaKOAOVOOVGES TO ATOGTUGLO
™G Toviag Tov HOMS TpoPAnOnkKe;
1---2---3---4---5---6---7---8---9---10
KabdAiov Amolvta

Cognition of body image distortion
Hopokoi® omavToTE TIG TI0 KATM EPMTNOELS CNUELAOVOVTES X 6TO KATAAAAO KOVTL

[ToAb Atyo Atyo IToAb

Bvepr Xovtpn ~OVEPT] Kavovikn AenTh Agnm AenTh

Me to mapov/onuepvod
oo Bapog, mmg PAEnETE
TOV €0VTO GOG GTOV
KkaOppn;

Me 10 Bdpoc mov Exete
oNpepa, THOG cOavesTs;
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