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ABSTRACT

Introduction

Obesity is a multifactorial condition, caused byc@mplex interaction between biological,
social and psychological factors (Heitmann et2012; Sarwer, Dilks, & West-Smith, 2011). The
relationship between obesity and psychologicaresstis still not clear: some studies highlighted a
strong relationship (e.g. Gonzadez & Balle, 20M)ereas others reported only a weak or no
relationship at all (e.g. Fabricatore & Wadden, £00This differences across studies depend on
methodological aspects, assessment tools, andtlasdind of population investigated. Risk
factors, such as sociodemographic variables angrégence of dysfunctional eating behaviours,
might influence the psychopathological level (VanNerwe, 2007).

Not only binge eating disorder (BED) and Night BgtiSyndrome (NES), but also other
common subclinical overeating behaviours, suchnaslsng, grazing, might reduce psychological
well-being (Gremigni & Letizia, 2011), seem to iease the psychological distress in obese people
(Fandino et al, 2010).

Most of the obesity treatments resulted to be ewtive, particularly those based on restrictive
diets, which do not effect on a long term weiglgsl@and can contribute to an higher psychological
distress (Schaefer & Magnuson, 2014).

However, interventions based on mindful eatingpgjudgemental awareness of physical and
emotional sensations related to the experienceaatfige (Framson et al., 2009), such as MB-EAT
(Kristeller & Wolever, 2011), seem to be effectimereducing dysfunctional eating behaviours and
in promoting physical and psychological well-be(@Reilly et al., 2014). Effective and validated
assessment tools are essential to investigateotistract of mindfulness and mindful eating.

Further research need to better explore thesercotsin relation to others (i.e. psychological
distress, overeating behaviours, body dissatisgfactnd quality of life). Although the study of the
role of mindfulness as a mediator and moderatowdsmt different predictors and outcome is at

onset stage (e.g., Masuda et al., 2010; Saavedia 2010), research should investigate a possible



role of mindfulness and particularly mindful eating mediator or moderator in the relationship
between eating behaviours and psychological dsttesdy dissatisfaction and quality of life.

The present research is composed by three diffeaardtindipendnt studies with different
objectives and hypothesis.

STUDY 1

Objectives To investigate: 1) e 2) the relationship betweBNIll, binge eating and
psychological distress and between BMI (as a cantis variable), common subclinical overeating
behaviours and psychological distress; 3) the #as$oic between overeating and psychological
distress in normoweight, overweight and obese.

Methods: 691 subjects (69.6% female, mean aged 39.26ta%s)yealivided in normoweight
(43.99%), overweight (39.06) and obese (17.94%prakeg to BMI criteria (WHO, 1998) were
assessed by BES (binge eating) and SCL-90R (psygical distress) and only in a indipendent
sample of 191 subjects common overeating behavioere assessed by EBQ. ANCOVA and
multiple linear regression were used for statiséeelysis.

Results: BMI was not associated with psychological distregsereas binge eating increases
the psychopathological level. BMI and male gendgresent negative predictors of psychological
distress, but certain types of overeating (i.e. SNjEazing, overeating during or out of meals, and
guilt/restraint) result as positive predictors sfphological distress.

Conclusions Overeating behaviours represent the major ristofafor psychological distress,

whereas BMI seems to be a protective factor.

STUDY 2
Objectives To improve the psychometric properties of the dfih Eating Questionnaire
(MEQ) (Framson et al., 2008y assessingem dimensionalitytest-retest reliability, and criterion

validity in Italy, a different culture and languafyem the original study.



Methods: A total of 1067 participants (61.4% female, mean aged 34 yeae recruited in
different centers (mindfulness, yoga, and weigktjJoand among the Italian general population.
Main outcomes measuresere mindful-eating measured by MEQ, mindfulness, meauby
Freiburg Mindfulness InventoryFMI), socio-demographic and behavioral characiessti.e.,
BMI, meditation, exercise, and dietructural validity of MEQ was tested by exploratiand
confirmatory factor analysis, criterion validity sassessed by correlation with FMI and ANOVA
between subgroups, test-retest reliability wasutated in an independent sample of 60 subjects at
a four-week interval.

Results: The Italian MEQresulted in a 26-item#-factor model measuring Disinhibition,
Awareness, Distraction, and Emotional responseertial consistency (Cronbach’s alpha range
0.60-0.82 for each factor) and test-retest religbfor the MEQ total score and subscales were
acceptable (ICCs range 0.72-0.85; 95% CI: 0.60)0.94EQ correlated positively with FMF (=
0.10-0.37) and its scales were associated withejeage and education. Meditators compared to
non-meditators showed higher ME; yoga-type actsitivere associated with higher level of ME
compared to aerobic exercise. Intensity of exeraias not related to MEQ scores aBill was
inversely associated with all MEQ scales. Being @ndiet plan was inversely related to
Disinhibition and Emotional response scales.

Conclusions: This study contributes to the empirical validatiohthe concept of mindful

eating, supporting the use of the MEQ in clinicgttings and outcome research.

STUDY 3

Objectives .1) and 2) to explore the relationship between milmgfss and mindful eating and
other constructs (binge eating, emotional overgatpsychological distress, body dissatisfaction,
and quality of life) and possible differences besw@&ormal weight, overweight and obesity. 3) To

investigate the role of mindfulness as a mediated anindful eating as a moderator in the



relationship between binge eating or emotional eang and psychological distress, body
dissatisfaction, and quality of life.

Methods: 502 subjects (68.8% female, mean aged 39.42 yegaos)ped in normal weight
(53%), overweight (23%) and obese (21.9%) weresasskeby BES (binge eating), EOQ (emotional
overeating), SCL-90-R (psychological distress), KMindfulness), MEQ (mindful eating), BIAQ
(body dissatisfaction), WHO-5 (quality of life). MMOVA, multiple regressions and mediation and
moderation models were used in the statisticalyaisal

Results: MEQ and FMI negatively correlated with BES, EOQ,LSED-R, and BIAQ. Binge
eating and body dissatisfaction were positivelyoasded with BMI and negatively with
psychological distress. Obese people showed loexezl lof mindful eating and higher levels of
binge eating, emotional overeating, and body disfsation, compared to the other groups.

Mindfulness partially mediates the relationshipwesn a) binge eating and psychological
distress, b) emotional overeating and psychologicgtess, c) binge eating and quality of life, d)
emotional overeating and quality of life. Mindfuhteng was a moderator only in the relationship
between emotional overeating and body dissatisfacti

Conclusions:Mindfulness and mindful eating based interventiomsld have promising effects
in the obesity treatment: by targeting dysfunctlom@ereating behaviours they might indirectly
increase psychological well-being. Future studiesreeeded to better clarify these findings, given

the lack of similar researches.

Keywords: Obesity, BMI, eating behavior, psychological disge Mindfulness, Mindful

eating, MEQ.
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Chapter 1

Obesity, overeating behaviours and psycgological stress

1.1. Defining overweight and obesity

Obesity is a chronic condition that resultsaim accumulation of adipose tissue, whether due
to increased caloric intake and/or a decreased nelpee of calories, which results fromn
physiological energy imbalance (WHO, 1998). Olesitdefined as a body mass index (BMI) of
30 kg/m2 or greater, and it is classified into &Glds Class Il, and Class Ill, depending on
increasing levels of BMI. Overweight is defined lesving a BMI between 25 kg/m2 and 29.9
kg/m? (Pi-Sunnier, 1998). Obesity is also classifiedoading to the location of fat: in the android
type the prevalence of fat is in the abdomen avd@reas a greater amount of gluteal fat
corresponds to the ganoid type. The waist-to-ai1is the index to discriminate which pattern is
prevalent (Bray, 1992).

The prevalence of overweight and obesity has ise@axponentially during the past 30
years all around the world and now it is considéeedlobal pandemic” (Swinburn et al., 2011, p.
894).

The World Health Organization (WHO, 2014) globadistimates that more than 1.4 billion
adults, 20 years and older, are overweight. Amihiegn, over 200 million men and nearly 300
million women are obese. Overall, more than 10%hefworld’s adult population is obese and in
2013, 42 million children under the age of 5 weveraveight or obese.

In Italy, the ISTAT's report (2013) estimated thiat 2012 more than 1/3 of the adult
population was overweight (35,6%) and 1/10 was @£8.4%).

Obesity and overweight increase the risk of seveeabus chronic diseases, such as type 2
diabetes, cardiovascular diseases, hypertension atdoke, hypercholesterolemia,
hypertriglyceridemia, arthritis, asthma, and certmrms of cancer (WHO, 2005; Mokdad et al.,

2003). Furthermore, obesity can lead to increasedatity rates and less life expectancy in the



future (Finkelstein et al., 2012). According tetWHO (2014), at least 2.8 million people die
each year as a result of being overweight or obd@de adverse effects of obesity are not only
medical as overweight individuals’ increased nemdnfiedical care creates significant economic
and financial burdens, both to the individual amel $ociety. Moreover, negative attitudes toward
obesity are prevalent in the society at large, gtiginatization and isolation contribute to a poor
quality of life in obese people (Ogden & ClemeRg010; Puhl & Heuer, 2009).

Obesity is a multifactorial condition: genetic, giglogical, environmental, psychosocial,
cultural and cognitive factors all contribute te &tiology in a complex way (Heitmann et al.,
2012; Sarwer, Dilks & West-Smith, 2011). As a capsance, there are different kinds of obesity,
two largest categories being represented by remylaind metabolic obesity (Bouchard, Pe’russe,
Rice, & Rao, 2004).

Researchers suggest that many factors might affethbolism (i.e. age, sex, genetics,
neuroendocrine factors, sarcopenia, metabolicaltivex fat, and medications prior weight loss),
energy intake (i.e. socio-cultural factors, mindlesting, physical hunger, emotional eating and
mental health) and activity (i.e. socio-culturadttars, physical and emotional barriers) (Sharma &
Padwal, 2010). Therefore, a global assessmentoapiprof obesity is recommended, where
biomedical, iatrogenic, socio-cultural, and psyodlgidal factors that potentially influence energy

intake, metabolism and expenditure are taken iotsideration (Sharma & Padwal, 2010).

1.2 Obesity and psychological distress

The relationship between obesity and psychologmalmental health had been largely
investigated in the last three decades, and sevevaws and meta-analyses have focused on
different aspects of it. Between those aspectsphthi@ cover the association between obesity and
mental disorders, such as mood disorders (McElkgtwal, Malhotra, Nelson, Keck, &
Nemeroff, 2002), depression (Luppino et al., 20Af0antis & Baker, 2008; Markowitzt al.,

2008; de Zwaan, 2001), anxiety (Gariepy, Nitka, &mitz, 2010; Lykouras & Michpoulos,



2011), binge eating (de Zwann, 2001), personalBerfach, Herpez, & Loeber, 2015),
psychopathological comorbidities (Balle & Gonzal@f12), or investigate the psychological
profile of the morbidly obese (van Hout, van Ouddgan, & van Heck, 2004). In addition, a non-
systematic overview focused comprehensively onowuaripsychological aspects of obesity
(Fabricatore & Wadden, 2004).

Taken together, results of previous reviews suggesather contradictory nature of the
relationship between obesity and mental healthfalit, certain psychological disorders (e.g.
depression, anxiety, mood disorders, personalggrders, or substance abuse) are either strongly
associated (Gerbach et al., 2015; Balle & Gonz&612; Luppino et al., 2010; van Hout et al.,
2004; Mc Elroy et al., 2002; de Zwann, 2001) or kiyassociated (Gariepy, Nitka, & Schmitz,

2010; Atlantis & Baker, 2008) and even unrelatedhesity (Fabricatore & Wadden, 2004).

1.2.1Cross-sectional studies

A large amount of studies has a cross-sectionagjinesnd the association between obesity

and mental health seems also to vary accordingettype of population studied.

Most cross-sectional studies from the general @i found a significant association
between obesity and psychological distress, pdatigumood disorders (i.e., major depression,
dystonia, bipolar disorders) and anxiety disordierserms of lifetime, past and current symptoms
(Zhao et al., 2012; Reynoso, Alegria, Chen, LadaeraRoberts, 2011; de Wit, van Straten, van
Herten, Penninx, & Cuijpers, 2009; Zaho Ford, Dhindstrine, & Mokdad, 2009a; Zhao, Ford,
Li, Strine, Dhingra, Berry, & Mokdad, 2009b; Math€&ox, Enns, & Sareen, 2009; Perry, Barry,
Pietrzak, & Wagner, 2008; Barry, Clarke, & Petr@g08; Buffaerts et al., 2008; Baumeisteir &
Harter, 2007; Pikering, Grant, Chou, & Compton, 208eo, Pietrobelli, Fontaine, Sirey, & Faith,
2006; Simon et al., 2006; Chiadi et al., 2003; BecMargraf, Turke, Soeder, & Neumer, 2001;

Carpenter, Hasin, Allison, & Faith, 2000; RobeKsplan, Shema, & Strawbridge, 2000). This



association persisted even after adjusting for dgaphics, obesity related conditions and

lifestyles (Reynoso et al., 2011; Zaho et al., 20@aho et al., 2009b; Berry et al., 2008).

Modest associations of obesity with depressionandety were found by Scott et al. (2008)
in pooled data across 13 worldwide countries. O#teadies reported an association between
obesity and suicide ideation or attempt (Carpeateal., 2000; Mather et al., 2009; Zaho et al.,

2012).

In contrast, Goldney and colleagues (Goldney, Démn,Dal Grande & Taylor, 2009) found
that high body mass index (BMI) was not necessaa$gociated with major depression,
psychological distress, or suicidal ideation aneéven seemed to be protective for obese and
morbid obese people in terms of mental health. KOsh&dies also found no association between
overweight/obesity and mental health (Hach, Rulbsk, Klotsche, Kirch, & Jacobi, 2006; John,
Meyer, Rumpf, & Hapke, 2005), using standardizedichl assessment based on DSM-IV criteria

and adjusting for many confounding variables.

In addition to mood and anxiety disorders, the gmes of personality disorders has been
observed in the obse; particularly, antisocial woidant (Pickering et al., 2007) and schizoid,

paranoid, and obsessive-compulsive personalitydése (Perry et al., 2008).

Finally, the relationship between obesity and satxst use in the general population appeared
controversial, since obesity was associated withetorisk for substance use in some studies
(Reynoso et al., 2011; Mather et al., 2009; Picigert al., 2007; Simon et al., 2006; Hatch et al.,

2006; John et al., 2005), but not in others (Beekex., 2001; Perry et al., 2008).

Several cross-sectional studies have been condurctetinical settings involving patients
seeking treatment for obesity. Some of these sushi®wed a strong association of obesity with
mood and anxiety disorders (Martinelli, McElroy, id@l, Stanford, & Keck Jr, 2010; Carpiniello
et al., 2009; Colles, Dixon, & O'Brien, 2007; Guétava, McElroy, Kotwal, Stanford, & Keck Jr,

2007; Tuthill, Slawik, O’Rahilly, & Finer, 2006),0lv self-esteem and negative body-image



evaluation (Friedman, Reichmann, Costanzo, & Muesa2®03), personality disorders (Martinelli
et al., 2010; Carpiniello et al., 2009; Tuthillat, 2006), and eating disorders (Folope, Chapelle,
Grigioni, Coéffier, & Déchelotte2012; Martinelli et al., 2010; Marzocchi, MoscatelVillanova,

Suppini, & Marchesini, 2008; Guerdjikova et al.0ZQColles et al., 2007).

Conversely, Zimmerman et al. (2011) did not obsem difference between obese and non-
obese psychiatric patients as regards major depeedsorder, although small differences were
found in the operating characteristics of some spmp.

Certain risk factors appeared to increase theiliget of psychopathology in obese persons.
A review by Van de Merwe (2007) summarized the @pal risk factors for psychological
distress in obesity: 1) demographics, such as gesmtk age (with problems occurring in young
women), the degree of obesity and childhood onset, dlispanic ethnicity and lower socio-
economic class; 2) eating dietary behaviors, sscHieting and restraint eating, weight cycling,
binge eating, and high level of disinhibition wifeeling of constant hunger; 3) social and
environmental risk factors such as societal pressorbe thin, long history of stigmatization
related to weight, discrimination and negative tieac from family and peers, and poor
interpersonal relationship contributing to bodysdissfaction and low self-esteem.

Some studies (Reynoso et al., 2011; Heo et al.6;28tmon et al., 2006) found that the
association between obesity and mood and anxistrakrs was strongest in certain racial/ethnic
groups (e.g., non-Hispanic whites and college gatel) non-Latino whites, Latinos, Asians, and
African-Americans). Baumeisteir et al. (2007) répdrthat gender, marital status and comorbid
musculoskeletal diseases were correlated to areased risk for mental disorders in obese
individuals. Other studies showed that overweididé® females were at greater risk for serious
psychological problems or psychopathology (Zahal2012; 2009a; 2009b; Mather et al., 2009;
Berry et al., 2008; Pickering et al., 2007; Healet 2006; Becker et al., 2001; Carpenter et al.,

2000).



Alongside socio-demographic characteristics, dismd eating behaviors, particularly BED
an NES, and body concern were found to be assdciaiéh psychological disorders (Jones-
Corneille et al., 2012; Fandifio et al., 2010; Raciati, Coli, Bondi, Massimetti, & Dell’Osso,
2008; Colles et al.,, 2007; Darby, Hay, Mond, Rodge& Owen, 2007; Petroni et al.,
2007;Fassino, Leombruni, Piero, Abbate-Daga, & Rave2003). For example, Fandifio et al.
(2010) found that obese women with BED presentgdifstant higher level of psychopathology
compared to non—-BED obese. Particularly, obsessivepulsivity, interpersonal sensitivity,
paranoid ideation and psychoticism were indepemylentated to the severity of BED. Anger
expression (Fassino et al., 2003), poor self-estglemes-Corneille et al., 2012) and impairment
quality of life (Folope et al., 2012) were also auto contribute to impairment mental health in

the obese.

Finally, the severity of obesity was highly asstaito psychopathology in studies based on
patients with Class II-Ill obesity and bariatricrgery candidates (Jones-Corneille et al., 2012;

Marzocchi et al., 2008; Petroni et al., 2007; Ketéan et al.,2007).

1.2.2. Prospective studies

Carano et al. (2005) claim that, from a psycholagmerspective, it is crucial to distinguish
the psychological features implicated in the depelent of obesity from those that might be a
direct consequence of it. For this reason, somearebers have investigated the causal role of

obesity in the development of psychological digtnesing prospective study designs.

Some prospective studies suggest that obesity nomyge psychopathology. Kasen, Cohen,
Chen, & Must (2008), in a 30 years follow-up stutibynd that a BMP 30 significantly increased
the odds for subsequent generalized anxiety dis@ami major depression after adjusting for other
risk factors. Kubsansky, Gilthorpe, and Goodmaril@@ound that an higher baseline BMI was
associated with higher level of depression and eipxfour years later. Roberts, Deleger,

Strawbridge, and Kaplan (2003) showed that obesgibaseline was associated with increased risk



of depression five years later, and Vogelzangd.R@10) found the same result in a sample of

elderly, especially in men.

In contrast, Pine, Cohen, Brook, and Coplan (198uhd that BMI at baseline was inversely
related to depression ten years later, althoughales but not in females. Bjerkeset, Romundstad,
Evans, and Gunnell (2008) found an inverse assogiaetween BMI and suicide attempt in both
females and males at a four-year follow-up. Robettal. (2000) found that obesity predicted

depression one year later, but this relation disapgd using BMI as a criterion for obesity.

On the other hand, obesity might also be a conseguef psychopathology. Prospective
studies showed some evidence of a consequent fralkesity in a previous psychopathological
state. Indeed, psychological distress during cbitdhor adolescence, such as conduct disorders
(McClure, Eddy, Kjellstrand, Snodgrass, & Martinkz, 2012; Mamum et al., 2009; Pine et al.,
1997), ADHD (Fuemmeler, Ostbye, Yang, McClernonK&llins 2011), depression (McClure et
al., 2012; Anderson, Cohen, Naumova, & Must, 20¢ésler et al., 2004; 2005; Richardson et al.,
2003), anxiety (Anderson et al., 2006), and penstynaaits (Hasler et al., 2004) were found to

predict the development of obesity later in life.

Several studies (Armon, Melamed, Shirom, ShapiraB&liner, 2013; Chapman, Fiscella,
Duberstain, Kawachi, & Coletta, 2009; Faith, FaiuGoodwin, Allison, 2001; Brummet,
Babyak, Williams, Barefoot, Costa, & Sie.g.ler, BpBave shown neuroticism as a risk factor for

developing overweight and obesity, particularlyviomen.

In a recent review, Hemmingsson (2014) sustainausal model where psychological and
emotional distress represents a fundamental litlked®n socioeconomic disadvantage and weight
gain. More in depth, at higher risk of psychologiaad emotional distress were found children
growing up in a disharmonious family environmeng.(socioeconomic disadvantage, relationship
discord, lack of support, negative belief systeumnet emotional needs, and general insecurity).

Consequently, they presented low self-esteem alfidvegh, negative emotions, negative self-



belief, powerlessness, depression, anxiety, inggcand a heightened sensitivity to stress. These
inner disturbances eventually caused a psycho-enaitoverload, triggering a cascade of weight
gain-inducing effects including maladaptive copstategies, such as eating to suppress negative
emotions, chronic stress, appetite up-regulatiow-dgrade inflammation, and possibly reduced

basal metabolism. Over time, this causes obeasitlar causality and further weight gain.

Three studies (Hemmingsson, Johansson, & Reynisd@®tl4; Boynton-Jarrett, Rosenberg,
Palmer, Boggs, & Wise, 2012; Pagoto et al., 20&pprted a relationship between past traumas
and obesity. Boynton-Jarrett et al. (2012) foundt,tln a large sample of black women, high
frequency of abuse in childhood or adolescenceasasciated with overall and central obesity in
adulthood. Moreover, in a methanalysis of studitsmmingsson et al. (2014) found that adults
who reported childhood emotional, physical, sexoralgeneral abuse were significantly more
likely to be obese, and the risk increased withsinerity of abuse. This suggests that adverse life
experiences during childhood play a major role lresity development, potentially by inducing
mental and emotional perturbations, maladaptiveingppesponses, stress, inflammation, and

metabolic disturbances.

Finally, Mather et al. (2009) found that obesityswepsitively associated with several lifetime
mood and anxiety disorders, suicidal ideation atidngts, as well as with past psychiatric
disorders, especially in women, although the rg@gosve nature of this investigation did not

allow to establish any causal relationship betwaeexistent psychological disorders and obesity.

Sharma (2012) observed a considerable overlap batweental health and obesity co-
epidemics. In fact, not only the majority of treatmseeking obese manifest a wide range of
mental disturbances, but psychiatric disorderdum, can promote weight gain and constitute
barriers to obesity management. As Taylor et @182 suggested, the latter is not simply a
matter of obesogenic psychiatric medications pramgotveight gain. Rather, the links between

obesity and psychological disturbances (i.e., maaukiety, attention, addiction, psychotic,



personality disorder and trauma) depend on a compigeraction of societal, cognitive,
behavioral, and biological factors. Consequenthgré has been an open debate in the most
recent literature to support the decision of whethrenot to include obesity in DSM-V as a
psychiatric disorder. Volkow and O’Brien (2007) falin DSM-V the opportunity to recognize
specific components of obesity as mental disorders.

On the opposite, Marsha, Marcus and Wildes (20@®)claded that, even though some
mental mechanisms related to reward processing plagle in the onset and maintenance of
obesity, there is insufficient evidence for theluston of obesity in DSM-5 (APA, 2013). As a
result, the Eating Disorders Work Group concludet bbesity should not be included in DSM-
V (Marcus & Wildes, 2012) because it is an hetenegeis condition with a complex and
incompletely understood etiology, and thus it cdno® considered a mental disorgmr se
There may be obesity phenotypes that are causatehtal disorder, but research focusing on the
role of neural mechanisms in the onset and maintanaf obesity and obesity-related behaviors

(e.g. overeating) is still only in its infancy.

1.3 Overeating behaviors and obesity

1.3.1 Binge eating disorder

Disordered eating patterns have a substantial impacemergence and maintenance of
overweight and obesity (Terpitz & Remund, 2013).

The most common dysfunctional overeating behawaoesbinge eating disorder (BED) and
night eating syndrome (NES), which contribute to iaoreased psychopathology in obese
persons (Stunkard & Allison, 2003).

Binge eating behavior is defined as consuming arswally large amount of food in a short
time while experiencing a lack of control over egtiduring the eating episode. Binge eating
disorder (BED) was introduced in 1994 in the fouethtion of theDiagnostic and Statistical

Manual of Mental Disorder§DSM-1V; APA, 1994) as a provisional eating diserdliagnosis.



The core symptom is recurrent binge eating in theeace of inappropriate compensatory
behaviors (i.e., purging, fasting, or laxative nsisy and/or extreme dietary restraint that
characterizes bulimia nervosa.

Only in the DSM-5 (APA, 2013), BED was recognizedaa actual eating disorder with the
following diagnostic criteria:

A. Recurrent episodes of binge eating (same amialhervosa).

B. Binge eating episodes are associated with tfenore) of the following:

1. Eating much more rapidly than normal.

2. Eating until feeling uncomfortably full.

3. Eating large amounts of food when not feelinggatally hungry.

4. Eating alone because of embarrassment.

o

Feeling disgusted with oneself, depressed, or gty after
C. Marked distress regarding binge eating is pitesen
D. At least once a week for 3 months.

E. The binge eating is not associated with therreatiuse of inappropriate compensatory

behavior.

BED is associated with an increased risk for weggih and the development of obesity
(Villarejo et al., 2012; Tanofskifraff et al., 2009; Devlin 2007, Keski-Rahkonerakt 2007).
BED is also associated with significant morbiditycluding medical complications related to
obesity (i.e., type 2 diabetes, cardiovascularadisg eating disorder psychopathology (i.e.,
weight and shape concerns), psychiatric co-monpidéduced quality of life, and impaired
social functioning (Mond et al., 2006; Riger, &l§i, Stein, et al., 2005; Johnson et al., 2001).

BED is highly prevalent in females and among indiinls seeking treatment for obesity,
with prevalence estimates ranging between 15 afd, 3thile in the general population, the

lifetime prevalence of BED is between 0.7% and 4R®A, 2000).



Furthermore, it has been estimated that the pregalef obese with BED in weight-loss
treatment is about 30%, whereas in the generallptpo is 10% (Legenbauer et al., 2011).

Compared to obese non-bingers, obese binge eateesdrmore perfectionistic attitude
toward dieting and greater levels of dysphoriaadidition, they report constantly struggling to
control their urges to eat and manifest a decreasedeness of their level of satiety, which is a
critical aspect in the regulation of food intakeilf\y et al., 2003; Kristeller & Hallett, 1999).
Laboratory studies have shown that persons with BBBsume more calories at both binge
and non-binging meals than weight-matched conteoti@pants without BED (Yanovski,
2002). In general, obese binge eaters reportgrehievel of psychopathology than non-binge
obese in term of depression, anxiety, substancesdisorders, and personality disorders
(Schulz & Leassle, 2010; Javaras et al., 2008; bluds al., 2007; Fabricatore & Wadden,
2004; Dingemans et al., 2002; Wilfley et al., 20B@&macciotti et al., 2000), and the level of
psychological distress seems to be more relatetheoseverity of BED than to obesity.
Particularly, Fandifio et al. (2010) reported thbese women with BED scored significantly
higher than non-binger obese women in the follow®GL-90-R subscales: depression,
obsessive-compulsiveness, interpersonal sensijtipéyanoid ideation, and psychoticism. In
another study (Schulz & Leassle, 2010) BED obesenao compared to non-BED ones
showed higher levels of comorbidity also in termhgexiernal and emotional eating scores.

Studies on BED patients have also underlined otblevant aspects: a) a link between
self-criticism, depressive symptoms and body disfattion and misperception that contribute
to the vulnerability and maintenance of disordezating symptoms (Dunkley & Grilo, 2007,
Dunkley et al., 2010); b) evidence showing that-seticism may play an important mediator
role on the association between shame and eatipch@sathology (Pinto-Gouveia et al.,
2014); c) evidence that binge eating is a maladaptrtay to cope with the threat of being

negatively viewed by others because of one's phlysappearance and the consequent



engagement in a severe critical self-relating stylerked by hatred, disgust and contempt

towards the self (Duarte, Pinto-Gouven, & Ferre2@l4).

1.3.2 Night Eating Syndrome

Night Eating Syndrome (NES) is now considered taloby/sfunction of circadian rhythm
with a disassociation between eating and sleepihgracterized by a phase onset delay of
morning appetite and continuation of evening eat(Bgel et al., 2009; Rogers et al., 2006) and
by depressed mood and distress (Gallant, Lundgddrapeau, 2012). Developments in the
conceptualization of NES have been hindered owes tiy the adoption of differing diagnostic
criteria by researchers from various disciplineseé@®n, Abbottz, Jodd, Sutton, & Wilding,
2012).

Current diagnostic criteria proposed by the Inteomal NES Working Group in 2008
(Allison et al.,2010) are listed below:

A. Daily eating pattern of evening/night-time hypergiaa of one or both of the

following:

1. At least 25% caloric intake after the eveningame

2. At least two episodes of nocturnal eating pegkwve

B. Awareness and recall of evening- and nocturatihg episodes.

C. At least three of the following must be present:

1. Morning anorexia and/or skipped breakfast faumore mornings per week.

2. Presence of a strong urge to eat between damtesleep onset and/or during the night.

3. Sleep onset and/or sleep maintenance insommiafanore nights per week.

4. Presence of a belief that one must eat to rétusteep.

5. Mood is frequently depressed and/or mood worsetige evening.

D. The disorder is associated with significantréiss and/or impairment in functioning.

E. The disordered pattern of eating is maintairmedhf least 3 months.



F. The disorder is not secondary to substance abuskependence, medical disorder,

medication or another psychiatric disorder.

NES has been included in the eating disorders tiwreise specified (EDNOS) of the
DSM-5 (APA, 2013) with the following diagnostic taria:

Repeated occurrences of night eating, demonsttateshting after waking from sleep or
by an excess in food intake after the evening meal.

1. The individual is aware of and can recall the agtin

2. Other influences such as changes in the individuslBep-wake cycle or social norms
cannot better explain the night eating.

3. Significant distress and/or impairment in functimpresults from the night eating.

4. The disordered pattern of eating is not caused ibgebeating disorder, a mental
disorder, a medical disorder, or the effect of roation.

Evidence suggests no gender difference in NESe#kHMoore, Franko, & Garcia, 2009)
and an overall trend for prevalence to be low inggal population samples (0.5-1.5%) and to
increase with the degree of obesity (8.9-14%) tiheifpercentage varies depending on the type
of criteria adopted (Gallant et al., 2012).

Many studies reported a positive relationship betwRES and obesity (e.g., Grilo et al.,
2012; Colles et al., 2007; Lundgren et al., 2006rucBjork et al., 2001). NES could lead to
weight gain (4.3-4.5 kg over 3-6 years) as a resukexcess calories consumed at night
(Gluck, Venti, Salbe, & Krakoff, 2008; Andersonu8kard, Peterson, & Heinmam, 2004) and
obesity onset occurs earlier in life (6.0-7.5 ygansthose with NES (Napolitano, Head,
Banyak, & Blumenthal, 2001).

Some authors (e.g., de Zwaan et al., 2006) fouatl NEES preceded obesity in 40% of
obese night eaters earlier in life (6.0-7.5 yedrs)contrast, other studies disconfirmed the
positive relationship between NES and obesity (&kical., 2010; StriegéMoore et al., 2006;

2005) even among morbid obese people (Calugi €2@D9; Allison et al., 2006). Moreover,



In some studies NES was associated with an inaleasergy intake (400-600 kcal d-1)
compared with controls (Lundgren, Allison, O’'Reand& Stunkard, 2008; Birketvedt, et
al.,1999), whereas no differences were observedothrer studies (Allison, Ahima, &
O’Reardon et a) 2005; O’'Reardon et al., 2004).

Some common food consumed by people with NES aads; sandwiches, and sweets (de
Zwaan, Roerig, Crosby, Karaz, & Mitchell, 2006; G&jork et al., 2001), although other kind
of foods have also been reported. As a consequbliit® might represent a possible obstacle to
weight loss according with the results by Gluckakt (2001), although this has not been
confirmed in other studies (i.e., Dalle Grave, @allRuocco, & Marchesini, 2011) and
different results might be related also to the tgpreatment adopted.

In a study based on a student population (Nolamlet2012) it has been shown no
difference in restrained eating between the nommdl full syndrome NES groups. Those with
moderate and full syndrome NES symptoms also regaignificantly lower sleep quality. No
significant relationship was found between NES BiMI. The results showed an association
between NES and emotional and external eatingvichails with NES usually experience
insomnia (Allison et al., 2008) with reported 1.%-dwakenings per night (Rogers et al., 2006;
O’Reardon et al., 2004; Birketvedt, et al., 1988y with a general impairment in the sleep
quality, such as greater sleep latency, reducexgb slaration, and sleep efficiency (Lundgren et
al., 2008; Rogers et al., 2006). Dysregulationtlué circadian levels of the regulatory
hormones (Cortisol, melatonin and leptin), whiculate various psychological and metabolic
functions (Sinha et al., 1996; Aschoff, 1984), @snd among the night eaters and not among
the controls (Birkervedt et al., 1999). Althougle thature of this complex relationships is not
completely clear, this circadian rhythmicity coldd one of the links between NES, obesity,
mood and stress (Garaulet, Ordovas, & Madrid, 2&t0nkard & Allison, 2003).

NES is associated with several psychopathologieatures including depressed mood

(Striegel-Moore et al., 2010; Allison et al., 20@riegel-Moore et al., 2008; Gluck, Geliebter,



& Satov, 2001), low self-esteem (Striegel-Mooreakt 2010; Gluck et al., 2001), substance-
related disorders (Lundgren et al., 2008), and tfanal impairment (Striegel-Moore et al.,
2010). NES severity is positively associated witittanxiety, cortisol levels, and perceived
stress (Pawlow, O'Neil, & Malcolm, 2003). Indepemnidef BMI, NES is linked to pathological
attitudes regarding eating (e.g. bulimia nervosag® eating) (Gallant et al., 2012) as well as
to mood and sleep disturbance or anxiety disordensdgren, et al., 2008).

Overall, research findings are still inconsistentontroversial regarding many aspect of
NES. The main reasons are the use of differentsassnt tools and bias related to study

design, sampling and methodology (Vander Wall, 2012

1.3.3. Overeating as an addiction

A long- term debate has been focussed on a patawiictive role of specific typologies
of food and whether overeating behaviours (commorbinge-related eating disorders or
obesity), may represent a form of addiction. Thentebod addictionwas first introduced by
Randolph (1956). However, recent research findiogstributed to an increased scientific
interest on "food addiction”. First of all studiea neuroimaging and subsequent findings that
obesity and binge eating are associated with #ilbexsin dopaminergic signaling and food-
cue, elicited hyper activation of reward-relatedib areas, which are comparable to processes
seen in drug users (Schienle, Schafer, Hermann,a&l,\2009; Wang et al., 2001). Also
animal models seem to confirm this relationshippwahg addiction-like behaviors and
neuronal changes in rodents after some weeks efmittent access to sugar (Avena, Rada, &
Hoebel, 2008). Therefore, there is evidence oamlfelism between substance use disorders
(SUD) and food addiction as reported by Barry, kdaand Perry, (2009) (see table A.)

Table A. DSM-IV criteria for substance dependen@gdosis and parallel criteria for a

possible disorder of overeating ( Barry, Clarkere2009)



Substance Dependance Criterion

Parallel Criteriondr “Overeating Disorder”

1. Tolerance, including need for more of
substance to achieve the same effect «
diminished effect when using the same amou
the substance over time.

Example Alcohol dependent individual does |
feel intoxicated after consuming entirepéek ir
an evening.

2. Withdrawal, including characteris
syndrome of withdrawal symptoms for spec
substance or use of the substance or a simile
to relieve or prevent those symptoms.

Heroin individu

Example dependent

experiences dys$mria, nausea, sweating, ¢
insomnia when she can’t obtain heroin, t¢
oxycontin to compensate.

3. Individual frequently takes more of
substance than intended or takes it over a I
period of time than planned.

Example Alcoholic plans to stop at tHecal bal
for one beer, ends up staying until closing
having several drinks.

4. Repeated unsuccessful efforts to rec
substance use or persistent desire to do so.
Example Cocaine  dependent individt
repeatedly vows to stop using at the start o
day, but ends up using by the end of the day.
5. Substantial amount of time spent obtain
using, or recovering from use of substance.

Example Cannabis dependent individual spe

1. Physiological tolerance unlikely, but some indiatki fee
need for increased quantities of food in ordeetl atisfied.
Example Overweight or obese individual feels hungry afte

large meal.

2. Comparable withdrawal syndrome not yet identifidut
dieters and other individuals deprived of foodatpsychologice
preoccupation with food, and some individuals usbstance
such as nicotine or stimulants to suppress appetite

Example Dieter feels lethargic and depressed, smokes oks

caffeinated beverages to compensate.

3. Food is often consurdein larger amounts or over a lon
time than was intended.
Example Dieter plans to have one small serving of ice crelaun

ends up having eating an entire pint.

4. Obese individuals who overeat often have a perdistesh tc
reduce or control how much they eat or try repdgtiedeat less.
Example Repeated, unsuccessful diets or regainimgght afte

successful diet are the norm for most obese indal&l

5. Overeaters can spend substantial time shoppingfdod,

eating and snacking, and recoveringonfi physical an

psychological effects of overeating (e.g., naugedt about eatin




Substance Dependance Criterion Parallel Criteriondr “Overeating Disorder”

hours calling his various contacts to lo¢ too much)

available marijuana, travels 2 Ums to get it, the| Example Obese individual snacks throughout the day in &t
smokes for most of the weekend. to or instead of eating regular meals.

6. Individual abandons or cut back on so| 6. A range of activities may be abandoned or reducadibe of
activities, work or family responsibilities, a| consequences of overeating (i.e., obesity) and ragaayin¢
recreational interests in order to use substancesdecreased mobility, increased social anxiety, etc.

Example Drug user stops associating with nprexample Obese individual stops participating in sports @ing tc
drug using friends. the beach because of embarrassment about weight.

7. Substance use continues in spite of assoc| 7. Overeating continues irspite of associated physical ¢
physical and psychological problems. psychological problems.

Example Alcohol dependent individual contint| Example Obese individual continues to eat candy after t
to drink after being diagnosed with hyperten: diagnosed with type Il diabetes mellitus.

and gastric ulcers.

Craving represents the major shared feature bet#ns and food addiction, which
refers to an intense desire to consume a subs(aiftany & Wray, 2012). However, the term
craving can be easily reported to other substatigesfood or non-alcoholic beverages
(Hormes, & Rozin, 2010). Typical craving food ah®de high in sugar or fat (or both) and,
thus, highly palatable, such as chocolate, pizaky $oods, ice cream and other sweets and
desserts (Weingarte & Elston, 1991), and they aseerfikely to be consumed in an addictive-
like manner (Rodriguez, Martin, & Meule, 2015; MeuVogele, & Kubler, 2012). Moreover,
activation patterns of neuronal structures undegycraving experiences, largely overlap
across different substances, including food (Tarelows, Small, & Dagher, 2012; Pelchat,
Johnson, Chan, Valdez, & Ragland, 2004).

Overeating is associated with more intense and ifinegeient experiences of food craving
and patients with BN, BED, or obesity showed higheores on self-reported food craving

measures (Meule et al., 2012; Meule, 2012). Thhe, driterion of frequently experiencing



craving or a strong urge to consume a substancéearanslated to food and represents an
important symptom in food addiction. Overall, magyidence seem to support similarities
between overeating and substance use disordelgdimg potential commonalities in symptom
presentations, comorbidities, behavioral and peiggn characteristics, and biological
mechanisms, while differences also exist (i.e. juhggical tolerance and withdrawal are not
salient in overeating as in SUDs) (Barry et alQ20

Despite these similarities, there have been cligesaluations about the food addiction
model which is still unclear and inconsistent (MelW2012). Some researchers have expressed
reservations about the creation of an additioredmidsis in terms of “Overeating Disorder” or
“Food Dependence.” They point out that food, unlikegs and alcohol is necessary for life,
that it is impossible to abstain from food, andt thaysiological markers of dependence like
tolerance, withdrawal, and craving for food are wetl characterized or understood at this time
(Ziaudden, Farmooqui, Fletcher, 2012; Wilson, 2@@&ylin, 2007). Nevertheless, Barry et al.
(2009; p. 447) concluded that “an addiction basediehof overeating provides a compelling
theory for understanding obesity and the diffi@dtiinvolved in controlling food intake,

contributing to prevention and treatment of obésity

1.3.4. Subthreshold overeating behaviors

Although there is a wide literature addressing Biriating Disorder and Night Eating
Syndrome, relatively little is known about the coommsubthreshold or disordered eating
patterns that may be associated with overweightodegity (Carter & Jansen, 2012; Tanofsky-
Kraff & Yanovski, 2004). Most of these disorderedereating behaviors are not included
among the DSM-5 diagnostic criteria (APA, 2013).

In clinical practice, other forms of disturbed egtisubthreshold, partial syndrome,
atypical—eating are regularly encountered, which daignificant impact on daily functioning.

Research involving non-clinical populations suggekhat the prevalence of partial syndrome



eating disorders is higher than that of full-synmdeoand that those with partial syndrome eating
disorders often engage in the same disturbed elaghgvior as those with full syndrome, but at
a somewhat lower level of frequency or severityn(®&aison, 2004; Hsu, Sullivan, & Benotti,
1997).

Descriptions of subthreshold eating behaviors astst with overweight and obesity
include: constant overeating (Mitchell, Devlin,dewaan, Crow, & Peterson, 2008),
hyperphagia, ‘stuffing syndrome’ (Kornhabe 1970bbting, picking (Fairburn, 2008), grazing
(Lane, & Swabo, 2012; Saunders, 2004), between sremtking (O’Connor, Jones, Connor,
McMillan, & Ferguson, 2008), night eating (Collesat., 2007), and a general ‘chaotic’ and
unstructured eating style (Hagan, Whitworth, & Mdk399).

Grazing One of the most interesting among such eating\els is grazing, which has
been described as repetitious, continuous and ningtheating between mealtimes, where the
amount of food at each intake may be small, butralventake is relatively large (Carte &
Janson, 2012; Saunders, 2004; 1999). It is diffexesd from binge eating by its lack of
discrete time limits, the relatively slow mannemhich eating occurs, and the relatively small
amounts of food at each intake. In addition, grgzsndifferentiated from planned snacking, a
behavior associated with positive outcomes (Famrp@008). Unlike planned snacking, and
similar to binge eating, grazing may also invollie perception of a loss of control (Kofman et
al., 2010; Saunders, 2004). However, It is stilhtcoversial whether the loss of control over
eating represents a common feature during grafiagtér & Jansen, 2012) or not considering
the small amounts of food consumed (Fairburn, 200®)st of the studies on grazing eating
pattern derived from bariatric surgery in morbicesé patients. The presence of both grazing
and binge-eating behaviors have been documentethese populations pre-operatively
(Busetto et al., 2005; Saunders, 1999). Binge-sdbme less weight than others after surgery
(Sallet et al., 2007), and a post-operative shiftards a grazing-type eating pattern has been

commonly observed among these individuals (Coltesl.e2008; Saunders, 2001). Indeed, up



to 80% of bariatric patients report that they stiperience a loss of control over their eating
post-operatively, when objectively large binge edies are no longer physically possible
(Saunders, 2004). Such a shift towards grazingvolg surgery has been shown to reduce
post-operative success (Kofman, Lent, & Swenciog®l0; Faria, Kelly, Faria, & Kiyomi,
2009). For this reason, there is an increasedesitesf research on grazing, particularly in
relation to obesity treatment (Carter & Jansen22@hunders, 2004).

Grazing eating pattern has also been shown amoalghireveight students approaching
examinations to alleviate stress (Macht, Haupt &ritig, 2005). Nevertheless, the prevalence
of grazing in the general population is largely mown. In a study based on a student sample,
Lane and Swabo (2013) found a positive associdigiween the Grazing Questionnaire scores
and scores on measures of binging, night eatinghadtic eating.

Individuals who graze were also more likely to eggyan other forms of disordered eating
behaviors, particularly binge eating, indicatingttthe tendency to graze is related to a tendency
to binge eat, and the relationship is not accoufaedy a sense of loss of control.

External eating and emotional eating, but not a&séd eating, were found to be positively
associated with grazing in both genders, indicatimgt grazing may represent an attempt to
regulate negative emotional states (Lane & Swabb3p

Nibbling/picking has been recently included in the Eating Disordeaniination (EDE,
version 16), (Fairburn, Cooper, & O'Connor, 2008gani-structured interview that assess eating
pathology with specific eating disorder diagnosebling/picking episodes are characterized
by eating in an unplanned, repetitious manner batweeals and snacks without feeling a loss
of control, and this could be an important aspeditferentiate it from “grazing”, although there
is still a controversial between researchers (Cartd Jansen, 2012).

Fairburn et al. (2008) highlighted that, in contragth snacking, it is difficult to detect the
guantity of food assumed during nibbling, becauseppe eat only small part of different types

of food, instead of eating the all portion.



One study by de Zwaan and colleagues (2010) fonatdatmong 59 morbidly obese patients
receiving gastric bypass surgery, 32% reported limgppbut no relationship between nibbling
and the presence of eating disorders prior to surge between nibbling and post-surgery
weight loss was detected. In addition, Reas ef28l12) examined nibbling behaviors among a
normative sample of 58 young adult women. Whileytleund that the majority reported
engaging in some nibbling in the 28 days priorhe interview (91%), this behavior was not
associated with BMI, frequency of meal or snackscwnption, objective bulimic episodes,
compensatory behaviors or any of the four EDE salbsc The study did reveal that engaging in
more frequent nibbling was related to less avoidaoic specific foods and less sensitivity to
weight gain over a period of one week.

In a study on consecutive, treatment-seeking, opasents with BED, Masheb et al. (2013)
found that the majority of individuals with BED (&) engaged in nibbling behavior.
Furthermore, 24.1% of patients reported nibblingrgwday, while Reas et al. (2012) found that
only 5% of a non-clinical, young adult sample répdr daily nibbling. Although many
participants with BED were engaging in frequentbhilig and increased nibbling was associated
with more frequent consumption of morning and afen snacks, it was not associated with
participants’ BMI, overeating or binge eating freqay or eating disorder psychopathology.
These findings are consistent with a study thatsssesd nibbling among a community sample of
69 individuals who were classified as having BEBdzhon the EDE self-report questionnaire,
where no relationships between bulimic episodesesiraint scores and nibbling were detected
(Masheb et al., 2011). In contrast with the stughjReas et al. (2012), no relationship between
nibbling/picking and food avoidance, and sensiivd weight gain was observed. According to
the authors (Masheb et al., 2013), it is plausibb normal weight individuals without eating
disorders who have less sensitivity to weight gaid food avoidance would be more likely to
engage in nibbling/picking episodes. In contrasjividuals with BED might infrequently

engage in food avoidance behaviors, explainindéatie of a relationship with nibbling/picking.



Snacking Another common eating behavior is representeshlagking which is becoming a
very common eating pattern in modern society (Tanale 2010). In US, the percentage of
adults consuming snacks increased from 71% in 1978-to 97% in 2003-2006. Moreover, the
number of snacking occasions increased 0.97 ewaves this same time period and the
contribution of snacks to total energy intake iased from 18% to 24% (Piernas & Popkin,
2010; Tam et al., 2010). Flexibility and freedonerseto be key features of snacking pattern,
because people can snack everywhere and at ewsgyofi the day or night, comparing to the
main meals. Furthermore, daily stress might alscremse snacking pattern, particularly
preferring foods high in fat and sugar density @ior et al., 2008; Cartwright et al., 2003).

As highlighted by Sobal et al. (2007), these snagkiattern may often be automatic, out of
control and mindless.

The study of O’'Connor et al. (2008) showed thatlydhiassles were associated with
increased consumption of high fat/sugar snacks witd a reduction in main meals and
vegetable consumption. For example, threatenirtgrpersonal and work-related hassles were
associated with increased snacking, whereas, @lysiessors were associated with decreased
snacking. The overall hassles-snacking relationglaip significantly stronger and more positive
at high compared to low levels of restraint, emmdiceating, disinhibition, external eating and in
females and obese participants. Therefore, emdti@asing represented the preeminent
moderator of the hassles-snacking relationship.

Snacking has been shown to be associated withasedeenergy intake (Hampl, Heaton, &
Taylor, 2003). This may reflect the energy den@fiernas, & Popkin, 2010) and portion sizes of
many foods and beverages consumed as snacks R&mnje & McCaffrey et al., 2009; Nielsen
& Popkin, 2003; Jahns, Siega-Riz, & Popkin, 2001).

Several studies have suggested that characteristiatietary behavior such as eating
frequency or snacking may influence body weightligi Benelam, Stanner & Buttriss, 2013;

Larson & Story, 2012). In contrast with the hypaiiseby Booth et al. (1986), according to



which snacking between meals rather than threesypeal day represents a major risk factor for
weight gain, other studies have shown that snackiag) positively (Basdevant, Craplet, & Guy-
Grand, 1993) or negatively associated with bodgefss (Drummond, Crombie, Kirk, 1994), or
reduced the risk of overweight and abdominal obpegiteast, Nicklas, & O'Neil, 2010;
Summerbell, Moody, Shanks, Stock, & Geissler, 19@Gher studies have shown that snacking
was not associated with weight (Phillips, et 8002 Humpl et al., 2003; Drummond et al.,1996;
Summerbell et al., 1996; Andersson & Rossner, 199@)was not an independent predictor of
weight gain (Field, Austin, & Gillman et al., 200Results should be taken cautiously, because
snack definitions have not been clearly established thus, they were not consistent across
studies (Piernas et al., 2010; Howarth, Huang, Rspkin, & McCrory, 2007; Kant, Graubard,
2006; Summerbell et al., 1995).

Moreover, snacking patterns may differ in their tednution to nutrient intake. Therefore,
snacking has been shown to be associated with iragrdiet quality (Ovaskainen et al., 2006;
Humpt et al., 2003; Kerr et al., 1997;) and incesastakes of fruit, whole grains, and fiber
(Kerr et al., 2009; Hampl et al., 2003), which abptomote satiety and reduce risks for obesity.

Snacking has also been associated with increag@dowis physical activity (Kerver et al.,
2006; Drummond, et al., 1998); thus, the increaseetgy intake associated with snacking may
have been compensated for by increased energy @ixpenduring physical activity.

A lack of association between snacking and weigltict also be explained if overweight
individuals who try to lose weight avoid eating ck&n More studies are needed to better
understand the mechanisms by which snacking maydtnihe balance of energy intake and
energy expenditure (Nickla®’'Nei, & Fulgoni, 2014).

Hyperphagia out of mealr excessive eating has been described as ealingeaamount of
food (as in binge episodes) without a lack of coihtbecause people are aware of eating too
much, but they do not intend to stop (Gremigni &titie, 2011, p.41). Hyperphagia can be

distinguished between an excessive eating duringl mreout of meal. Generally, people with



excessive eating like the pleasure of food andyeibjoKornhhaber (1970) identified trsmiffing
syndromeas a distinct clinical entity characterized by éygasia, emotional withdrawal and
clinical depression, but recent studies did nottineed it anymore.

According to Gremigni and Letizia (2011), differefirms of subthreshold overeating
behaviors, such as irregular eating, nibbling, ig@zsnacking, are recurrent in overweight
individuals and might be associated with signifidewels of distress.

Taken as a whole, the literature results on subhtimid overeating behaviors are still
inconsistent. Therefore, a specified assessmethtesk overeating behaviors is needed to better
examine their features in different populations amdr a longer time period, and also to evaluate
their relationship to treatment outcome. Furtheemarstudy highlighted no differences between
obese women with subthreshold BED compared to tiose full criteria of BED (Striegel-
Moore, Dohm, Solomon, Fairburn, Pike, & Wilfley, @). Therefore, these subclinical cases
need to be better understood. Besides, eatingd#isent behaviors and cognitions represent the
main predictors of psychological distress in obesenen (Darby, Hay, Mond, Rodgers, &
Owen, 2007).

Further studies are needed to investigate diffdimnts of overeating behavior as predictors

of psychological distress in different BMI cate g

1.3.5 Emoctional, external and restraint eating styles

Eating behaviors have also been classified acogrttinspecific eating styles: emotional,
external and restraint eating (Frerethal., 2012; Wardlel987; van Strien, Frijters, Bergers, &
Defares, 1986). This classification derives frore ftsychosomatic, externalitgnd restraint
theories, respectively, and the concepts of emalkj@xternal and restraint eating having a firm
place in a etiologyodels of obesity (Van Hout et al.,2005; van Steeal., 1986).

The concept of emotional eating implies the tenglettc eat in response to negative

emotions and is rooted in the psychosomatic théKigplan &Kaplan, 1957; Bruch, 1973).



Emotional overeating is considered to be an ingmmte response to distress (Heatherton,
Herman, & Polivy, 1991).

According to the psychosomatic theory, it is a egugnce of the inability to distinguish
hunger from other aversive internal states suchragr, fear or anxiety, or of using food to
reduce emotional distress, probably because o ésatning experiences. In case of emotional
arousal or stress, emotional eaters respond witlesskve eating, while normally emotional
arousal and stress would result in lasfs appetite (Greeno & Wing, 1994; Bruch, 1973;
Schachter, Goldman, & Gordon, 1968; KaplanK&plan, 1957). Emotional eating has indeed
been related to symptoms of anxiety and depressiginidal ideation and behavior, as well as
problems with intimacy and sexuality (Ouwens, vdne8, & van Leeuwe, 2009; Van Strien,
Schippers, & Cox, 1995).

The externality theory, focusing on external eatistates that certaipeople are more
sensitive to external food cues than otharg] eat in response to those stimuli, regardless of
their internalstate of hunger and satiety (Herman, 2008; Sp#z&odin, 1981; Schachter &
Rodin, 1971). External eaters overeat as a restitteir elevated responsiveness to food-related
cues in the immediate environment (van Strien.ea0D9).

According to the restrained eating theory, diett@g cause overweight through bingeing.
People who diet suppress their feeling of hungegnitively and eat less. This paradox is based
on the concept of natural weight, a range of bodigtt that is homeostatically preserved by the
individual. Attempts to weight-loss by the consa@otestriction of food intake provokes
physiological defenses, such as lowering the métakaie (Goldsmith et al., 2010; Major et al.,
2007) and the arousal of persistent hunger. Whircaetrol is undermined by disinhibitions,
such as alcohol, anxiety, depression, or even teswmnption of high-calorie foods, the
cognitive resolve to diet may easily be abandomézirhan & Polivy, 2004). Counter regulation
may then occur, resulting in excessive food intéRelivy & Herman, 1985). Thus, intense

dieting may ultimately result in overeating pattei@motional or external eating), since both



arousal and external stimuli disrupt the cognitigstraint normally exercised by dieters faced
with persistent hunger (Herman, van Strien, & BgIR008).

Emotional eating pattern can begin as early asildlmood and carcontinue later in life
(Goossens, Braet, Van Vlierberghe, & Mels, 2009uyém-Rodriguez, Chou, Unger, & Spruijt-
Metz, 2008). For instance, it was reported thabuarweight children and teenagers, emotional
eating mediated the relationship betwesmmxiety and loss of control over eating and that
increased depression was associated aviibtional eating (Goossens et al., 2009). Overgatin
response to negative emotiocen continue or develop in adulthood and has beparted by
obese adults (Van Strigla Ouwens, 2003; Manzoni et al., 2009), women widirey disorders
(Agras & Telch,1998), and normal-weight dieters I{Bo Herman, & McFarlane, 1994). In
general, women tend to score higher on emotionahgdhan do men (Oliver, Wardle, &
Gibson,2000).

Moreover, it has been suggested that emotionahgaticreases the consumption of sweet
and high-fat foods in particular in response toatieg emotions (Macht, 2008; Oliver, Wardle,
& Gibson, 2000; de Lauzon et al., 2004; Elfhagolih) & Rasmussen, 2008).

In contrast, other studies did not found any reteghip between emotional eating and total
energy consumption (Anschutz, Van Strien, Van De,V& Engels 2009; Lluch, Herbeth,
Mejean, & Siest, 2000).

Although eating in response to positive emotiors Ieen reported to occur as frequently as
eating in response to negative emotions (Macht,pHa& Salewsky, 2004), a study by Van
Strien et al. (2013) showed that low emotional sas¢e similar amounts after the sad and after
the joy mood condition, whereas high emotional rsaége significantly more after the sad mood
condition than after the joy mood condition.

Some studies have examined the relationship betee®tional distress and eating styles.
For example, results of the study by Ouwens, vaiergtand Leeuwe (2009) suggested potential

mediating pathways between depression and emotieatalg, while no relation appeared to



exist between depression and external eating. ésnaequence, emotional and external eating
would appear to be different constructs of ovenggtexplained by diverse mechanisms: affect
regulation (Hallings-Pott, Waller, Watson, & Scrag@005) and regulation of perceptual
proprieties of food (Volkow et al., 2003), respeety.

Furthermore, Kontinem et al. (2010) reported thatogonal eating and depressive
symptoms correlated positively among men and woraed,both were related to a higher body
mass index. Emotional eating was also related hmher consumption of sweet foods in both
genders and non-sweet foods in men, independeftljepressive symptoms and restrained
eating. These findings suggest that emotional gaéind depressive symptoms both affect
unhealthy food choices. Emotional eaters repoovireat in response to negative emotions, and
are more at risk of gaining excess weight (Hays ébé&tts, 2008). High levels of emotional
eating have been demonstrated in at least 40% @feolbommunity samples (Van Strien &
Ouwens, 2007). Compared to normal weight individuabese people have been observed to
score more highly on the measures of emotionahg@dKonttinen et al., 2009; Van Strien et al.,
2009; de Lauzon-Guillain et al., 2006).

In a study by Brogan and Hevey (2013) based on mhavbese, it has been found that
emotional and external eating were unrelated tal intake, and emotional eater status did not
moderate food intake in response to positive anghtide mood states. On the other hand,
restraint eating was the only predictor (negatiekpverall food intake and the variable most
strongly associated with the consumption of tofdfdbeds.

In line with this, there is evidence of a link beewn dietary restraint and food craving, with
restrained eaters often reporting higher food ogvscores and showing higher levels of
disinhibition and binge eating than unrestrainettrsa(Nammi, Saisudha, Chinnala, & Boini,
2004; Cepeda-Benito, Fernandez, & Moreno, 2003; Wieaver, & Blundell, 1991).

On the contrary, Burton, Smit, and Lightowle (20@hpwed externality as the principal

predictor of food craving, which was greater in @satompared to females, but differential for



different food groups between genders. Restraiaiidgeand cravings for fats and fast food fats
were negatively associated in women only. Totaviags and cravings for fats and fast food
foods mediated the positive association betweegreak eating and BMI.

In a study based on BED and no-BED obese womemjl@cand Leassle (2010) reported
that anxiety and emotional eating were signifigargdictors for BED status. In the BED group,
depressive symptoms were significantly related mooteonal eating and food intake and
negatively related to restraint. Anxiety was sigraihtly related to emotional eating. In general,
food intake significantly enhanced mood.

As a consequence of the lack of interceptive avem®r(i.e., the ability to discriminate
between sensations and feelings, and between theatgens of hunger and satiety) that
represents a common feature in emotional eatdes, edting a pre-load of food, emotional eaters
show to eat more, rather than less (van Strien &&hs, 2003; van Strien, Cleven, & Schippers,
2000). Lack of interceptive awareness is strongliated to alexithymia, which means the
inability to express feelings with words, and usuahvolves a deficiency in understanding,
processing, or describing emotions (Quinton & WagRe05).

Alexithymia, and more specifically the componentddficulty in identifying feelings, has
been found to be positively related to emotiondinga(Larsen, Van Strien, Eisinga, & Emgles,
2006; Van Strien, 2000) and more specifically toabmoderator between experimental stress-
induction and food intake (Van Strien & Ouwens, 20(s well as between depression and
emotional eating (Ouwens, van Strien, & van Leel2@€)9).

Finally, a review by Nowakowski, Traci McFarlanendaCassin (2013) confirmed the
presence of an association between alexithymiaB&idl symptom severity, and that difficulties
identifying and describing feelings predicted tlwesity of BED, higher body dissatisfaction
and depressive symptoms (Carano et al., 2006). rdowp to Efang and Lundh (2007),

alexithymia should be recognized as a trait-likespeality feature that is important for people’s



ability to deal with and process affects in théres, which may hypothetically impact obesity

behaviors such as eating, or results from beingabe

1.4. Obesity and Binge eating treatment

Obesity is well-known as being difficult to treatalorie restricting diets, even when
combined with behavioral techniques and exercisilosm result in lasting weight loss (e.qg.,
Mann, Tomiyama, Westling, Lew, & Samuels Chatn2097; Wilson, 1999).

Between one third and two thirds of the dieteramegnore weight than was initially lost on
their diets (Turk et al., 2009; Cussleret al., 208&nn et al., 2007; Jones, Wilson, & Wadden,
2007). A mean weight loss of 5 to 8.5 kg (5-9%) waserved during the first 6 months from
interventions involving a reduced-energy diet andieight-loss medications (Franz et al.,
2007).

A weight loss between 7 to 10% has been associaitda significant decrease on the
obesity related medical illnesses (NIH, 1998) ariith \@n increased health related quality of life
and psychological well-being (Marchesini, Marzo¢éhiDalle Grave, 2006) such as decreased
anxiety and depression, enhanced self-esteem, eddbody dissatisfaction and improved
interpersonal functioning (Foster & Wadden,199@n the contrary, weight regain, has negative
effects on self-confidence, body image and moodt@éfa& Wadden, 1994). .

According to Cooper and Fairburn (2001), there tare interrelated reasons for patients’
failure to engage in effective weight maintenartcategies. First, they abandon their weight loss
efforts because they do not achieve their weigls Igoals, or the anticipated benefits of
achieving them. As a consequence, they seem ma itcterested to acquire weight maintenance
skills and to persevere in their efforts, thus thern to their previous eating habits, gaining
weight back. For this reason, it has been designedw cognitive behavioral treatment which

not only targets the overeating pattern and lovell@¥ activity, but it also focuses on processes



hypothesized to hinder successful weight maintem&@ooper et al., 2010; Cooper & Fairburn,
2001).

A recent review and meta-analysis on behavioral @ratmacological treatment of obesity
by Peirson et al. (2014) highlighted three printipadings. First, the pooled-effect estimates for
all weight outcomes were statistically significantfavor of the interventions and, compared
with the control groups, intervention participahted, on average, a 3.02 kg greater weight loss,
a 2.78 cm greater reduction in waist circumfereracel a 1.11 kg/fngreater reduction in BMI,
and were more likely to lose5% (RR 1.77) and 10% (RR 1.91) of their baseline body weight.
Second, there was no significant difference betwesdravioral and pharmacologic interventions
for any weight outcomes, although the potential doverse outcomes appears greater with
pharmacologic treatments. Third, modest weight c&dn, corresponding to loss Bf5% and>
10% of baseline body weight, had clinically impottaffects, most notably a 38% reduction in
the incidence of type 2 diabetes in prediabeticupaijons.

A Cochrane review (Shaw, Rourke, Del Mar, & Kenyard009) suggests that behavioral
and cognitive behavioral strategies are effectiegyim loss therapies. Cognitive therapies do not
appear to be as effective in term of weight-losd aright maintenance; however a much
smaller body of evidence exists for these stragegi€he RCT study by Cooper et al., (2010)
evaluated the immediate and long term effect oféw form of CBT for obesity by comparing it
with the behavioral therapy (BT) and with a mininmatervention, a form of guided self-help
(GSH). The great majority of participants lost wei@nd then regained it, and CBT, despite
being explicitly designed to prevent post-treatmeaight regain, was no better than BT in this
regard (from 5% to 10% weight loss were maintaitedughout follow-up in both treatments).

On the other hand, the pattern of weight loss T @i#fered from that obtained with BT
and CBT was also successful at achieving changeiiticipants’ acceptance of shape and in
improving psychiatric symptoms and quality of life.general, all weight loss treatments did not

promote binge eating, either during treatment tarafards.



Psychological evidence-based treatments (CBT, IRBulted in significant 1-2 years
improvement on multiple outcome measures aside flonge eating (i.e., specific eating
disorder psychopathology, psychosocial functionamgd general psychopathology), both in
overweight and obese patients with the exceptioshaofit and long term weight loss outcome
(Wilson, 2011). In general, these kinds of psycbmal treatments contribute to normalize
eating patterns and reduce distress, particularbpese with BED (Devlin, Yanovski, & Wilson,
2000).

Although binge eaters may quickly regain weightthbghort- and long-term weight loss of
BED and no-BED patients appear quite similar (Wils2011).

Comparable results were reported in a review byw$l@Rourke, Del Mar, and Kenardy
(2005), where cognitive therapy was not found toeffective as a treatment for weight loss
itself, both behavioral approaches and cognitivehavioral therapy were found to be useful in
the context of providing strategies for diet anéreise. The conclusion was that "psychological
interventions ideally should be used in the contéxd multi-component weight loss program to
gain their maximal benefit " (Shaw et al., 2003,)p.

Growing research on Cognitive Behavioral TheragyBT) has demonstrated its
effectiveness in reducing binge eating (Brownlealet 2007), and CBT protocols have been
further developed into guided self-help (Wilson at, 2010) and trans-diagnostic versions
(Murphy et al., 2010), which are considered finsélor gold standard treatments for binge eating
disorder (BED).

CBT for binge eating is based on the restraint rhaedere over-evaluation of shape and
weight are believed to lead to a cycle of dietastraint and binge eating in attempt to control
weight (lacovino et al., 2012; Telch et al.,, 200Iherefore, CBT aims to decrease dietary
restraint and establish healthy eating patternsplde moderate treatment outcomes, CBT

remains ineffective for many patients with BED, ardhission rates typically range between 40



and 60 % (Grilo et al2011). Further, these interventions have not beeoessful in promoting
weight loss (Wilson et al., 2007), which is oftesignificant problem in this population.

Overall, the actual amount of weight that can bet laith lifestyle interventions,
medications, or even cognitive behavioral theragyains so minimal that bariatric surgery (i.e.,
gastric bypass, the so-called Roux-en-Y, or somm faf gastric banding) has become ever more
used as a consequence of the increased prevalémeeriid obesity in recent years (Karasu,
2013). Although bariatric surgery may have multiplde effects (i.e. nutrients malabsorption,
mortality, dumpting syndrome ) (Karasu & Karasul@pand in about 20% of patients, there
will be substantial weight regain after surgery i@, 2013), bariatric surgery was found to be
more effective for obesity compared to psycholdgictervention. This was not only in term of
weight loss, but also in improving dysfunctionatie@ particularly when looking at long-term
follow-up of several years (Moldovan & David, 2011p particular two studies (Ogden,
Clementi, Aylwin, & Patel, 2005; Ogden, Clementi A&Iwin, 2006) described that the surgical
patients weighed less, had more past negative iexges of eating and yet reported improved
subjective health status. Moreover, weight-losgjisal patients also showed improved energy
and self-esteem and changes in their eating behawioterms of perception of fullness and
hunger, but also in a reduced role of food in thiees, being more in control of their food
intake.

Therefore, to select patients most suitable foialyar surgery, a comprehensive pre-surgical
assessment is hightly recommended (Marcus etG19)2

Some reviews (Ethag & Rossner, 2006; Teixeira, GoiBardinha, & Lohman, 2005)
confirmed that many factors seem to be associaiéid avlong term weight loss. Some are
related to nutrition and lifestyle, such as fewvoras weight loss attempts, an higher initial
weight loss, active life-style, achievement of #-determined target in weight, regular meals,
healthy eating, control over eating, behavior saditoring. In obese samples, higher initial

BMI may also be correlated with larger absoluteghtiosses (Teixeira et al., 2005).



In addition, psychological factors were found #orblated to long term weight loss outcome
such as internal motivation to lose weight, socapport, adaptive coping strategies, stress
management skills, self-efficacy, self-sufficienoyaturity, persistency, psychological stability
and psychological well-being (Teixeira et al., 2D05

Drop-out rate in the out-patient treatment of otyesare elevated (up to 80% after one year)
and they are related to physically and psycholdigiteealthier patients (Moroshko, Brennan, &
O’Brien, 2014; Inelmen et al., 2005). Moreover, sbédinge eaters have a higher associated
psychopathology and are more likely to drop out bwhavioral weight-control treatments
(Sherwood, Jeffery, & Wing, 1999). However, attnitirates from non-research treatment are
generally unknown. This high drop-out rate is oh@ern as attrition is associated with poorer
treatment outcomes (Wadden, Foster, Letizia, & I&itoh,1992) and poorer weight loss
maintenance (Kalarchian et al., 2009) for the imtlial, as well as with decreased treatment
effectiveness overall (Davis & Addis, 1999) andteeffectiveness for the treatment provider.

Understanding the factors that influence attrittem be used to inform the modification of
treatment programs and to target those most abfiskop-out so as to maximize the success of
obesity interventions (Miller & Brenan, 2014).

Cooper et al. (2010) concluded that behavior changeeople with obesity represents a
difficult target to achieve, unlike with people tvieating disorders (i.e., Fairburn et al., 2009).
Therefore, “it seems to be ethically questionaldectaim that psychological treatments for

obesity work in the absence of data on their lofigan effects” (Cooper et al., 2010; p. 706).



Chapther 2: The constructs of Mindfulness and Mindtil Eating

2.1 Mindfulness and mindful eating

2.1.1.The construct of mindfulness

The concept of mindfulness, originally derived fr@&uaddhist thinking, has been introduced
in the area of psychology by Jon Kabat-Zinn (199@)ndfulness has been defined #ee
awareness that arises through intentionally attenthh one’s moment-to momesperience in a
nonjudgmental and accepting way (Shapiro, Carl#mstin, & Freedman, 2006; Kabat-Zinn,
2003). In other words, mindfulness can be seen as an isdagigulation process of enhanced
attention to, and nonjudgmental awareness of, ptes®mment experiences (Brown & Ryan
2003).

A different perspective definition of Mindfulnesashbeen described by Langer (1989) as “a
state in which one is open to novelty, alert tdidesions, sensitive to context, aware of multiple
perspectives, and oriented in the present” (Bodghdranger, 2001, p. 1). Further aspects of
Langer's concept of mindfulness are openness to méermation, flexibility to take over
different cognitive perspectives, and a “step gpstattitude, so that one concentrates on the
task at hand (Sauer et al., 2012).

Nevertheless, a consensus description of mindfalstated: “We see mindfulness as a
process of regulating attention in order to bringuality of non-elaborative awareness to current
experience and a quality of relating to one’s eigpee within an orientation of curiosity,
experiential openness, and acceptance. We furébernsindfulness as a process of gaining
insight into the nature of one’s mind and the anwpbf a de-centered perspective on thoughts
and feelings so that they can be experienced mst@f their subjectivity (versus their necessary

validity) and transient nature (versus their peremae)” (Bishop et al., 2004, p. 234).



These authors offered an influential suggestion #or consensual definition and
operationalization of mindfulness. Bishop and cailees (2004) described two components of
mindfulness:

1) self regulation of attention such that it isedired to the present moment,

2) a particular orientation involving curiosity, @mess and acceptance.

Currently, three fundamental components of mindfsth have been differentiated: (a)
intention, involves knowing why one is paying attention (maation); a conscious direction and
purpose. (bAttention involves the direct, moment-to-moment knowingwfat is happening as
it is actually happening. The mind is trained tous, aim, and sustain attention; anda(ititude,
describes how one pays attention, refer to thepdicge caring, and discerning qualities of
mindfulness (Shapiro et al., 2006). As Kabat-Ziroted, mindfulness can be spoken of as
“affectionate attention” (as cited in Cullen, 280 p. 26). Hence, mindfulness can be
conceptualized as a form of attenticimaracterized by a range of attributes or aspettch are
distinct but overlapping (i.e., acceptanason-judgment, compassionate and openhearted
attitude, non-identification witthe experiences, insightful understanding, nontraficto the
experiences, a decentered stance and participatiothe experience (Walach, Buchheld,
Buttenmiller, Kleinknecht & Schmidt, 2006; Lau &€{2006; Brown & Ryan, 2004; Kabat-Zinn,
2003,1994; Robins, 2002; Teasdale et al., 2002rlat&. Kristeller, 1999).

Despite different conceptualizations, mindfulnesenss to be an inherently human quality,
while there may be substantial inter- and intraviaial differences in the natural degree of
mindfulness (Brown & Ryan 2003). Therefore, thelgdamindfulness is to maintain awareness
moment by moment, disengaging oneself from strotigclament to beliefs, thoughts, or
emotions, thereby developing a greater sense ofienab balance and well-being. (Ludwing &
Kabatt-Zinn, 2008).

It is claimed that mindfulness enhancdee self-observation of internal states which

improves internategulatory processes (Walach, et al., 2006).



Dispositional mindfulness is considered to eat or tendency that exists across situations,
which, however, may be influenced by mindfulnesseoatreatmentBrown & Ryan, 2003).
Moreover, it thus may be related to specific peatibntraits (Thomson & Waltz, 2007). The
theoretical and operational distinction betweetesdad trait mindfulness is appropriate, as both
are closely related but different constructs (Theamp& Waltz, 2007).

Ludwig and Kabat-Zinn (2008) highlighted many walgg which mindfulness might
influence susceptibility to, or ability to recovieom, disability and disease. These may include
(1) decreased perception of pain severity; (2)eased ability to tolerate pain or disability; (3)
reduced stress, anxiety, or depression; (4) ditnédsusage of, and thereby reduced adverse
effects from analgesic, anxiolytic, or antidepressaedication; (5) enhanced ability to reflect on
choices regarding medical treatments (i.e., detism seek a second opinion); (6) improved
adherence to medical treatments; (7) increasedvatmn for lifestyle changes involving diet,
physical activity, smoking cessation, or other b#hs; (8) enriched interpersonal relationships
and social connectedness; and (9) alterationsolodical pathways affecting health, such as the
autonomic nervous system, neuroendocrine funcéiod,the immune system.

Many reviews and meta-analyses have been examimedote of mindfulness on both
physical and psychological illnesses such as chnordical diseases (Monshat & Castle, 2012;
Bohimeijer, Prenger, Taal, & Cuijpers, 2010), rhatism (Young, 2011), cancer (Matchim,
Armer, & Stewart, 2011; Musial, Bussing, HeussenoiC & Ostermann, 2011; Ledesma &
Kumano, 2009), sleep disturbances (Winbush, GrésXreitzer, 2007), blood pressure
(Rainforth, Schneider, Nidich, Gaylord-King, Salern& Anderson, 2007) , fibromyalgia
(Bernardy, Fuber, Kollner, & Hauser, 2010), ischerattack and stroke (Lawrence, Booth |,
Mercer, & Crawford, 2013), or sexuality (Brotto, \¢hman, & Jacobson, 2008). Other reviews
also showed positive effects of mindfulness on @¢ognability (Chiesa, Calati, & Serretti, 2010;
Canter & Ernst, 2003; So & Orme-Johnson , 200itgss (Chiesa & Serretti, 2009; Fjorback,

2012); psychiatric disorders (Chiesa & Serretdil®), psychological distress (Marchand, 2012;



Carmody & Baer, 2009), anxiety and depression €Grekey, & McCabe, 2015: Norton,
Abbott, Norberg, & Hunt, 2014; Stratford, Coopei, &mplicio, Blackwell, & Holmes, 2014;
Chen & Berger, 2012; Edenfield & Saeed, 2012; Rigdlougaard, 2011; Hofmann, Sawyer,
Witt, & Oh, 2010), ADHD ( Travis, Grosswald, & Stixd, 2011;Krisanaprakornkit, Ngamjarus ,
Witoonchart, & Piyavhatkul, 2010), various types afldiction (de Lisle, Dowling, & Allen,
2012; Zgierska, Rabago, Chawla, Kushner, KoelBidvarlatt, 2009 ) and eating disorders and
obesity (Godfrey, Gallo, & Afan, 2014; Kattermanraé, 2014b; O'Reilly et al., 2014Vanden-
Berghe, Sanz-Valero, & Wanden-Berghe, 2011

Many of these reviews over and above, substarttiatelinical effectiveness of mindfulness
(e.g., Walach et al., 2012; Chiesa et al., 201drligck et al., 2011; Hofmann et al., 2010; Burke
2010; Mars and Abbey 2010). However, accordinGdgal et al. (2014), reviews to date report
a small to moderate effect of mindfulness in redgcemotional symptoms (e.g., anxiety,
depression, and stress) and improving physical symp (e.g., pain). These inconsistent
findings depend on methodological a weakness tlakemdifficult the comparability of studies.

More in depth, a recent review and methanalysisyéGet al., 2014) based on RCTs,
indicated that meditation programs can reduce #dgative dimensions of psychological stress.
Mindfulness meditation programs, in particular, whamall improvements in anxiety,
depression, and pain with moderate evidence andl sn@ovements in stress/distress and the
mental health component of health-related qualtyfe® and well-being with low evidence when
compared with nonspecific active controls. Mamreditation programs did not improve any of
them. Moreover, a small and consistent signal hesnlbfound, that any domain (anxiety,
depression, and stress/distress) of negative affehproved in mindfulness programs when
compared with a nonspecific active control.

Despite the limitations of the literature, evidemagggests that mindfulness meditation
programs have a salutary effect across diversevimrhband clinical areas (e.g. Brown, Ryan, &

Creswell, 2007), including a reduction of genersyghological distress (Marchand, 2012) and



disordered eating symptoms (Lavender, Jardin, & eksoin, 2009) and can be considered
promising treatments in these fields. As a coneege, many psychotherapies now incorporate
mindfulness into their theories and practices {(el@donna, 2009; Baer, 2006) such as
Mindfulness-based cognitive therapy (MBCT) (Sedable 2002), Dialectical and Behavioral
Therapy (DBT,; Linehan, 1993), Acceptance and Commaitt Therapy (ACT; Hayes et al.,
1999) and Compassion Focused Therapy (CFT; Gild&9). Such interventions use
mindfulness practice to build awareness, acceptamokdistress tolerance and reduce emotional
and cognitive reactivity, automatic behavioral gats, and avoidance of unwanted experiences
(Baer, 2005). In addition, many of these therapesient the individual to his or her values,
which guides new and more adaptive behavioral pette

The most used mindfulness based programs are: nhireds-based stress reduction (Kabat-
Zinn, 1994) and mindfulness-based cognitive ther&msgal et al., 2002), but also Mindfulness
Based Relapse Prevention (MBRP , Bowen, Chawla &a#ta2011) and Mindfulness Based
Eating Awareness Training (MB-EAT, Kristeller & Wiar, 2011) have been incresiling used

respectively for addictions and eating disorders.

2.1.2. The construct of Mindful eating

The construct of Mindful Eating (ME) has been definas a learned skill based on a
nonjudgmental awareness of physical and emotia@raEations associated with eating (Framson
et al., 2009). It is being present with internalotions, thoughts, and sensations as well as the
external sensations associated with eating. Tleisidies being attentive and in the moment with
the sensation of taste, awareness of satiety coggjtion, and emotions associated with eating
(Andersen, 2007). According to Kristeller et al012; 2011; 1999), the main principles of
Mindful eating are the following:

— Allowing yourself to become aware of the positivedanurturing opportunities that are

available through food preparation and consumgtiprespecting your own inner wisdom.



— Choosing to eat food that is both pleasing to yaa @ourishing to your body by using all
your senses to explore, savor and taste.

— Acknowledging responses to food (likes, neutradislikes) withoujudgment.

— Learning to be aware of physical hunger and satisgs to guide your decision to begin
eating and to stop eating.

In other words, ME is an experience that engagedy,bbeart and mind in choosing,
preparing and eating food, which involves all sendéoreover, ME replace self-criticism with
self-nurturing and also shame with respect for yomwn inner wisdom (Bays, 2009). “Mindful
eating is not about what you eat (healthy or jumbdf), but it is about the way you eat” (Albers,
2008, p.19). According to Albers (2008), ME is khsen learning seven different skills:
awareness, observation, being in the moment, baingful of the environment, non-judgment,

letting go and acceptance.

2.2 Mindfulness and mindful eating assessment

2.2.1. Measures of Mindfulness

Currently, researchers increasingly concentrate tb@ mechanisms through which
mindfulness exerts positive influences on mentdl aimysical well-being (Williams, et al., 2011,
Crane et al., 2010; Coffey & Hartman, 2008; Shapiral., 2006). Therefore, a reliable and valid
measurement of mindfulness is crucial for empiricalestigation. Some reviews have been
focused on the state of assessment of mindfulr@éssyg¢mi, 2013; Sauer et al., 2012; Baer,
Walsh & Lykins, 2009; Johnson, 2007). The set ait tmindfulness measures that has emerged
in the literature in recent years can be descrdamtieterogeneous in many respects, indicating
that the definition and operationalization of tlenstruct is far from consensual (Bergomi et al.,
2013; Hart et al., 2013; Sauer et al., 2012).

As a result, over the last decade various mind&sdreelf-report questionnaires have been

developed and are now largely used in psychologieatarch. Most of these scales were



designed to measure trait mindfulness: Ereiburg Mindfulness Inventorg=MI; Buchheld,
Grossman & Walach, 2001; Walach et al., 2006), Miadful Attention Awareness Scale
(MAAS; Brown & Ryan, 2003), th€ognitive and Affective Mindfulness Scale-Rev{§&MS-
R; Feldman, Hayes, Kumar, Greeson & Laurenceau/;26fayes & Feldman, 2004), the
Southampton Mindfulness QuestionndiBMQ; Chadwick et al., 2008), théentuckylnventory
of Mindfulness ScaldKIMS; Baer, Smith & Allen, 2004), therive Facet Mindfulness
Questionnaire (FFMQ; Baer, Smith, Hopkins, Krietenmeyer & Tonef006), and the
Philadelphia Mindfulness ScalédPHLMS; Cardaciotto, Herbert, Forman, Moitra & Famr
2008).

On the other hand, th€oronto Mindfulness Scal€lfMS; Lau et al., 2006) specifically

assesses the capacity to invoke a mindfulnessdiatey meditation practice.

As reported in two reviews (Sauer et al., 2012;g8ari et al., 2009) a brief description of

the most used mindfulness questionnaires has heemarized below:

— Cognitive and Affective Mindfulness Scale Revi€@dMS-R) (Feldman et al., 2007;
Hayes & Feldman, 2004) is a 12—item scale of miimdfss in daily life experience. Itis
based on a broad conceptualization of mindfulnessrdingly to the definition of Kabat-
Zinn (1990). The scale consists of four factotse(dgion, present focus, awareness, and
acceptance) and a second-order mindfulness fa&tshort version of the scale is also
presented in the development article (Feldman .et2807). The CAMS-R may be of
particular use in clinical studies because 1) ibsuees mindfulness as the willingness
and ability to be mindful rather than as a realrabf mindfulness experience during the
day, and 2) it is particularly related to psychabad distress (Thompson &Waltz, 2007;
Baer et al., 2006).

— Kentucky Inventory of Mindfulness Skil{Baer, 2004) comprises 39 items, which
incorporate mindfulness skills as taught by MBSRil{it-Zinn 1990), MBCT (Segal et

al., 2002a, b), ACT (Hayes et al., 1999) and DBih¢ban, 1993). The scale consists of



four factors (observe, describe, act with awarenessreactive stance). It is thus unclear
to what extent the ability to verbally describe esipnces as measured by the KIMS
constitutes a core component of mindfulness andldraxcordingly be a central facet in
a mindfulness scale. A short form of the scalerbasntly been published (Ho6fling et al.,
2011b).

Five Factors Mindfulness QuestionnaifEFMQ) (Baer et al., 2006) is a 39 item tool
which unifies the most widely used mindfulness ¢joesaire. This scale and its facets
resulted from an exploratory factor analysis of tbenbined pool of 112 items collected
from the KIMS, the FMI, the MAAS, the CAMS, and tI8MQ. The factor analysis
produced five factors (in total: nonreactivity to nner experience,
observing/noticing/attending to sensations/peroegtthoughts/feelings, acting with
awareness/automatic pilot/concentration/non-distyac describing/labeling with words,
nonjudging of experience).that could be replicatéth confirmatory factor analysis
(Baer et al., 2006). Mindfulness is conceptualiasda general second-order construct
that related to the five specific first-order fastoThe FFMS is considered to be a
suitable instrument for the assessment of diffementontributions of mindfulness
aspects. Unfortunately, it also has several lingtet. The approach leading to the scale
was mainly empirically (rather than theoreticaflglinded.

Freiburg Mindfulness Inventor¢FMI; Kohls et al., 2009; Walach et al., 2006; Bheld

et al., 2001) is a 30 item scale explicitly builded the fraimwork of Buddhist
psychology. The four-factor structure found in traidation study (mindful presence,
non-judgmental acceptance, openness to experiemoeesinsight) was found to be
unstable (Walach et al.,, 2006). Correspondinglyiwo studies principal component
analyses yielded a three-factor (Leigh et al., 200 a four-factor (Bergomi, 2007).
Recent research favors a two-dimensional factatialcture with an attention to the

present moment aspect (factor presence) and a fakctwn-judgmental attitude (factor



acceptance). Short versions of FMI have been pexpas 14-item version, and a 7-item
version (Jimenez et al.,, 2010). The 14-item versias been found to be one-
dimensional (Walach et al., 2006) and also two-disn@nal, comprising presencescale
andacceptancecale (Kohls, Sauer, & Walach, 2009; Stréhle, 2006

— Toronto Mindfulness Scal@MS) (Lau et al., 2006) measures mindfulness atate.
The scale addresses a person's experiences durimgneediately preceding meditation
session. The conceptual base is built on Kabat:Zi(i®90) work. The TMS comprises
two factors,curiosity and decentring.A trait version of the TMS was developed and
preliminarily validated in meditators and nonmetdita (Davis, Lau & Cairns, 2009).
Both trait decenteringand trait curiosity were positively associated with other trait
mindfulness scales, with correlations higher tfait decentering.The trait decentering
scores were higher in participants with longer riaain experience. Similarly, in the
validation study of the state version of the Tht&tedecenteringvas generally higher in
meditators with more meditation experience, whestake curiosity was increased only
in a subgroup of meditators trained in mindfulnessditation as described in MBSR
(Bergomi et al., 2009). The TMS has the advantdgeplicitly assessing the decentered
stance to experiences which, as a central aspegtirafful attention (Teasdale et al.,
2002), is clearly underrepresented among currentdfminess scales. The TMS seems to
focus on the second component of mindfulness (ralratientation) proposed by Bishop
and colleagues (2004), whereas self-regulatiorttehion is not explicitly measured by
this scale.

— Southampton Mindfulness ScqleMQ; Chadwick et al., 2008) is a 16-item scal¢hwi
four bipolar aspects: 1) decentered awarenasBeing lost in reacting to cognitions; 2)
allowing attention to stay in contact with difficidognitionsvs. experiential avoidance;
3) acceptance of difficult thoughts and images ahdneselfvs. being judgmental; 4)

letting go of and being non-reactive to difficulbgnitions vs. rumination or worry.



Exploratory factor analyses, however, suggestedeadimensional factor structure of the
scale (Chadwick et al., 2008; 2005). The SMQ maw@rto be very useful for the
investigation of relationships between mental legitoblems and mindful awareness.
The scale appears particularly suited for studauging on the effects of a mindful
attitude towards distressing inner experiencesniay be too specific for more general
use, as it does not involve items relating to pesior neutral phenomena (Bergomi et al,
2009).

Mindfulness Attention Awareness SCANRAAS; Hofling et al., 2011a; Brown and Ryan
2003) is a 15-item scale measuring mindfulness sisigle factor relating to attention.
The one-dimensional structure of the MAAS was egiid in several studies (MacKillop
& Anderson, 2007; Carlson & Brown, 2005). Despieant criticism (Grossman 2011;
Grossman & Van Dam 2011). this scale is probabdyrttost widely used to date, but it
does not measure mindfulness but rather “mindles$reassuming that mindlessness
can be seen as the inverted concept of mindfulfiess the two constructs can be
converted by simply recoding the items). As a cquseace, measuring mindfulness
'negatively’ may not reflect the complete spectafrmindfulness experiences (Bergomi
et al, 2009). Moreover, MAAS appears to addresh bio¢ attention and the acceptance
aspects of mindfulness, but does not differentiate aspect from the other. An
alternative and shorter version has recently beepgsed (Ho6fling et al., 2011a). The
MAAS allows a concise assessment of mindfulnesgdpulations without previous
meditation experience.

Philadelphia Mindfulness ScalPHLMS; Cardaciotto et al., 2008b) has a clear-cut
factorial structure with two factors (awareness;eptance) building on Bishop’s et al.
(2004) concept. Mindfulness is not seen as a seootet factor but rather as consisting
of two independent but interrelated factors. Tdwarenesssubscale comprises open

awareness of perceptions, sensations and feelmjomits theacting with awareness



aspect that is covered, for example, in the KIM&FBMQ (Baer et al., 2006). Moreover,
the acceptancesubscale contains only items that are negativeiynditated and capture
experiential avoidance while positive acceptancecompassionate stance towards
oneself, non-reactivity and non-judgment are exatlid

— Langer Mindfulness/Mindlessness Sdddaigh et al., 2011). Interestingly, the authdrs o

this scale conceptualize mindfulness on the bdsigFarmation processing and creativity
theory. In contrast to other scales, this instrumsmot explicitly based on Buddhist
ideas but rather reflects a Western approach talfolimess that originates in cognitive
psychology.

Others less used questionnaires on MindfulnessharBevelopmental Mindfulness Survey
(DMS; Salloway & Fischer 2007) and thefects of Meditation ScaléEOM; Reavley and
Pallant, 2009).

Studies suggest that there is little or no relatiop between the mindfulness state during
meditation (TMS) and everyday trait mindfulness NKJ;, CAMS-R, & MAAS) (Carmody,
Reed, Kristeller & Merriam, 2008; Thompson & Wal2f07).

The main evident point of divergence between Miht#as questionnaires concerns which
aspect s of mindfulness are covered by the sc@lesstopher et al., 2009). Some questionnaires
assess multifaceted aspect of mindfulness (i.e. KIMFMQ, FMI-30), others evaluate two
dimensions (i.e. PHLMS, TMS, FMI-14, one dimens(oa. MAAS, FMI-14). Moreover, some
of these scales (CAMS, FMI, SMQ) showed a moresholiconceptualization of mindfulness
with tightly interconnected aspects (Leary & Ta2@07; Walach et al., 2006). Alternatively,
validation studies of the KIMS, FFMQ, TMS and PHLM8pport that mindfulness may be
conceptualized and assessed by distinct and diat®#és with a correlation rate from .21 to .67
(Cardaciotto et al., 2008; Lau et al., 2006; Bdexl.¢ 2006, 2004).

A recent study (Siegling & Petrides, 2014) focusedinvestigating the construct validity

and homogeneity of the trait mindfulness measufedl,( KIMS, CAMS-R, SMQ, MAAS,



LMS) and their linkage to FFMQ. Results showed thaingle dimension explains the shared
variance among measures based on the originalefBasbnceptualization of mindfulness,
although not all of them seem to represent thissttant comprehensively. The authors
concluded that the Eastern and Western concepdtialis, and their respective measures, reflect
distinct constructs. Therefore, for comprehensieasarement of the Eastern conceptualization
of mindfulness, the FFMQ, KIMS, and CAMS-R seenbéothe best options at present, whereas
the MAAS appears to be least comprehensive, cemsistith its relatively narrow focus on
mindful attention and awareness.

Current mindfulness scales include nine distingaliéd aspects of mindfulness: (1)
observingattending to experiencef) acting with awarenesg3) non-judgment, acceptance of
experiences(4) self-acceptanceg(5) willingness and readiness to expose oneself toriexues,
non-avoidance(6) non-reactivity to experienc€7) non-identification with own experiencés)
insightfulunderstandingand(9) labeling, describingHowever, each scale comprises a different
subset of these aspects, but none includes aly¢B&r Tschacher & Kupper, 2012).

This heterogeneity in the self-report assessmehtindfulness evidently constitutes a
problem for comparing and replicating researchifigd (Bergomi et al., 2013a; 2013b). For
this reason Bergomi et al. (2013b) attempted tcaterehe Comprehensive Inventory of

Mindfulness Experience Beta (CIMB-

2.2.2. Measures of Mindful eating

Mindful eating is a quite new approach which isr@asingly used in both clinical and
research settings. Consequently, researchers amdars need effective tools to measure this
construct that are pertinent to desired change b@gttswilliams, Nichols, Joy, & Huibert-
Williams, 2013). However, at the present time, oy scales are available to assess mindful
eating: theMindful Eating QuestionnairéMEQ; Framson et al., 2009) and thtendful Eating

Scale(MES; Hulbert-Williams et al.,, 2013).



— Mindful Eating QuestionnairdMEQ; Framson et al., 2009) is composed of 28 stem
scored one to four with higher scores indicatingatgr degrees of mindful eating or being
aware of and able to respond to physiological iidis of hunger and satiety. EFA of the
original scale (Framson et al., 2009) resulted iwre fcategories of mindful eating:
awareness of physiological and psychological expegs while eating (i.e., awareness),
ability to stop eating when full (i.e., disinhilati), not eating in response to negative
emotions (i.e., emotional response), attentivendssing food consumption (i.e.,
distraction), and awareness of external cues fasswmption (i.e., external cues). The
MEQ has been shown to possess acceptable intesnaistency (Cronbach’s ranging
from 0.64 to 0.83) and adequate relative validi#gdad on association with yoga and not
with other physical activities such as aerobic #san et al., 2009). Moreover the intensity
of exercise is not associated with mindful eatingedsured by MEQ) (Framson, 2009;
Moor, Scott, & Mcintosh, 2013), MEQ is not assoedtwith cognitive restraint.
Furthermore, MEQ and its subscales are strongly iamdrsely associated with BMI,
independent from sex, age and education. A higihdriB associated with lower scores in
all MEQ subscales, whereas higher age is assoomtadchigher level of mindful eating.
Female gender is associated with lower level oftemal response scale. As they seem to
be more likely than men to respond to emotiondlels by eating. (Framson et al., 2009).
Although the MEQ was used in other studies (Besham#chinson & Wilson, 2013; Moor
et al.,, 2013; Kidd, Graor, & Murrok, 2013; Garautk al., 2012), MEQ means and
standard deviations related to demographic vamalde specific subgroups are not
available for all studies, thus they can not be pared. Finally, the MEQ had been
already used in various researches in differenhtctas such as US, Australia and Spain,
(Moor, et al., 2013; Kidd, et al., 2013; Garautetal., 2012; Besharaet al., 2013), but no
Italian version of MEQ is still available and tlmgl be one of the objectives of the present

work.



— Mindful Eating ScaldMES; Hubert-Williamset al., 2013)s a 28-item self-report measure
of eating-related mindfulness. It was developedalpyooled items fromthe Five-Factor
Mindfulness Questionnaire(Baer et al., 2006) anel FEhiladelphia Mindfulness Scale
(Cardaciotto et al., 2008) adapted to make morectireference to eating-related
behaviors whilst maintaining the originedleaning of the item so far as possible. For
instance, th&=FMQ item, “I am easily distracted” became, “| aasiy distracted whilst
eating”. Moreover 74 items were included in thegm@l pool to ensure an over-
determination of the model. The scoring methodasell on a 4-point Likert-type scale:
never, rarely, sometimes and usually. In contragt the Mindful Eating Questionnaire
(MEQ, Framson, 2009) items are more related topaoee and nonreactivity-concepts
central to most definition of Mindfulness (Bishopa., 2004). The initial validation of
MES based on ungraduated University Students, tegarx factors: acceptance (6 items),
awareness (5 itemshon-reactivity (5 items), routine (4 items), actttwawareness (4
items), andunstructured eating (4 items). The factors coreelavith existing measures of
mindfulness (0.113<¢ < 0.522), acceptance (0.052r<< 0.325) and eating disorder
symptoms (-0.629 « < -0.056). The MES can be considered as a progisseful

measure in mindfulness-based interventions fongatisorders and obesity.



Chapther 3: Mindulness based eating therapies

3.1 Mindfulness based therapies for overeating behavigrand obesity

Mindfulness principles have been incorporated iheptpsychotherapy’s approaches to
promote eating regulation in binge eaters such iate@ical Behavior Therapy (Telch et al.,
2001; Linehan, 1993), Acceptance and Commitmentrahe (Tapper et al., 2009; Hayes,
Strosahl, & Wilson, 1999), Compassion Focussed dphelGoss & Allan, 2014; Goss, 2011;
Gilbert, 2009, 2010) and Mindfulness Base Cognifi\ierapy (Segal et al., 2002). Moreover,
specific mindful eating programs have been develdjee obesity and overeating behaviours
such as Mindfulness Based Eating Awareness Trair(idgsteel & Wilver, 2011) or

others.(Dalen et al., 2010; Albers, 2008).

3.1.1 Dialectical and behavioral therapy

The Dialectical and Behavioural Therap{DBT) in the adapted version for binge-type
eating disorders (Safer, Telch, & Agras, 2001d,ddch, Agras, & Linehan, 2001, 2000) consists
of 20 weekly sessions and has been applied in dgpailnp and individual formats. The rationale
for this approach is based on the emotion regulatiodel (Wiser & Telch, 1999), which posits
that binge eating functions to reduce aversive amal states, and that by diverting attention
from negative affect, binge eating temporarily regkidistress and thus is negatively reinforced.
This version of DBT is designed to improve part@ips’ ability to manage negative affect
adaptively and includes training in mindfulness,oion regulation, distress tolerance, and
behavioral chain analysis skills, which are appliecbinge eating episodes. The mindfulness
skills are taught to counteract the tendency tohisge eating to avoid awareness of negative

emotional states. These skills encourage nonjudtghand sustained awareness of emotional



states as they are occurring, without reactindnémnt behaviorally. Participants learn to observe
their emotions without efforts to escape them anthomt self-criticism for having these
experiences. This state of mindful awareness fata adaptive choices about emotion
regulation and distress tolerance skills that cda@ldised in place of binge eating.

Several clinical trials have provided strong suppar this adaptation of DBT (Telch et al.,
2001, 2000; Safer et al., 2001b). This same DBattment protocol was later used by the authors
of two other studies (Klein et al., 2012; Safeakt 2010), with an adaptation by Masson et al.
(2013) into a self-help manual.

For the joint treatment of BED or BN and borderlimersonality disorder (BPD), Chen et
al., (2008) modified the standard DBT for BPD toda@in emphasis treating eating-related
problems with weekly skills groups, individual pbptherapy, consultation teams, and 24-h

telephone access to staff.

3.1.2. Acceptance and Commitment therapy

The Acceptance and Commitment Theraf@CT; Hayes et al., 1999) is based on an
experiential avoidance model, which suggests traatynfiorms of disordered behavior are related
to attempts to avoid or escape aversive internpeeences. ACT emphasizes nonjudgmental
acceptance of thoughts and feelings while changuggt behavior to work toward valued goals
and life directions. ACT interventions draw on aiety of mindfulness-based techniques and
exercises to bring about a willingness to expeeeditficult thoughts, feelings and sensations
rather than trying to avoid or control them. In mpiso, the individual is able to abandon
maladaptive behaviors normally used for avoidama® @ntrol and instead focus on behaviors
that move them towards valued outcomes (Hayes,et989).

Since ACT directly targets experiential avoidanceay therefore be effective in bringing
about reductions in emotional and external eatiebabiors (Tapper et al., 2009). Another

important component of ACT ognitive defusiophelping the individual to see thoughts simply



as thoughts, rather than as things that shouldssacéy be believed and followed. This
technique helps individuals relate differently beit thoughts enabling them to choose to act in
accordance with their personal values and life ggolthus applied to the above cognitions it may
help individuals refrain from bouts of overeatinglaadhere to exercise and eating plans.

Different studies have been used similar protosas{shops based on ACT. For example,
in the study of Tapper et al., (2009) participagaghed awareness that eating had been used as a
way to avoid negative emotions, and acceptancerandfulness were used to tolerate feelings
and sensations related to diet like hunger andiragay Lillis et al. (2011) also employed an
ACT workshop intervention modified to address caonsearound weight loss and maintenance
with an emphasis on acceptance, mindfulness, amphitoce defusion. The information,
exercises, and group processing activities targdtedghts and feelings surrounding eating,
body image, and self-stigma, values regarding healtd relationships, and barriers and
commitments to valued living.

Another ACT study (Weineland et al., 2012b) covienilar content (values, acceptance,
mindfulness, defusuion and committed action) fquoat-bariatric surgery population delivered
through a combination of in-person, online, telaphoand recorded media information and
exercises. This intervention targeted emotionahgatealthy behaviors, thoughts about shape
and self-image, behavioral analysis, and barr@katued change.

The most recent ACT study (Katterman et al., 20Mla3 unique in combining the core
ACT exercises and topics with behavioral lifestgteanges (i.e., monitoring food, calories, and
physical activity, and stress management) to comieaght in group sessions with young adult

women.

3.1.3 Compassion Focused Therapy
The Compassion Focused Thera@yFT; Gilbert, 2010; 2009) was specifically deveddgo

address shames, self-criticism, and self-directestility by helping people to cultivate affiliate



emotions and compassion. This involves three psesesbeing open to the helpfulness and
compassion fronothers, being helpful and compassiontmeards others, and developing an
encouraging, supportive, and compassionate apptoamteself (Gilbert, 2014).

CFT can have both individual or group-based forr@dT is derived from an evolutionary
and neuroscience model of affect regulation thgues that different affect regulation systems
evolved for different functions (Gilbert, 2014; Z01 It focuses on three specific affect
regulation systems:

1) The threat detection and protection systerssociated with rapidly activated emotions
such as anxiety, anger and disgust, and defensdaviors of fight/flight/avoidance, and
submissiveness.

2) The drive, vitality, and achievement systerssociated with emotions of pleasure and
excitement and behaviors of approach and engagement

3) The contentment and affiliate soothing systassociated with the experience of peaceful
well-being and with giving and receiving affectiamd affiliation. It allows us to experience
social connectedness and soothing from othersoar durselves.

These systems are mutually regulating, and thehsapsystem is seen as playing a crucial
role in affect regulation. Therefore, CFT focuses lmlancing affect regulation through the
development of affiliate and caring processes.

An adapting version of CFT has been developed dting disorders (CFT-E; Gross et al.,
2014; Gross, 2011) to address the biopsychostaiédrs that have been identified as having
possible an etiological and maintenance roles tm@gadisorders (i.e. biological effects of
starvation and chaotic eating, implications of vistighange, the function of eating disordered
behaviors in regulating threat and drive systemslied-centred culture). It pays particular
attention to developing the ability to approach amork with one's eating disorder from a
compassionate orientation. It uses interventioraptedl from CFT and it promotes recovery for

restricting and/or bingeing and purging types dingadisorders. CFT-E incorporates many of



CBT techniques: Socratic dialogue, guided discoviefgrence chaining, mindful monitoring of

thoughts, emotions, and behaviors, diary keepingdey exposure to difficult situations,

behavioral experiments, problem solving, learningotonal regulation strategies, stress
inoculation training, and out-of-session tasksaldo retains elements from CBT protocols
specific to eating disorders including structuredirey and meal planning, exposure to specific
foods and eating situations and a focus on workingissues related to weight and shape.
Moreover, CFT-E emphasizes the use of sensory amabedry practices to stimulate the
affiliative system.

One of the core practices is the development@icthimpassionate self, which becomes the
focal point for engaging in problematic behavionsl @motions on behalf of oneself and other
group members. This can include the use of metletidgpand psychodrama techniques. This
frequently involves working on the fears and blot&seceiving compassion from others and

from the self (Gross et al., 2014; 2011).

3.1.4 Mindful based eating awareness training

The most used mindfulness based program specificifige eating and related issues is the
Mindfulness-Based Eating Awareness TrainfNB-EAT; Kristeller & Wolver, 2011; Wolever
& Best, 2009; Kristeller, Baer, & Quillian-WolevezQ06; Kristeller & Hallett, 1999).

MB-EAT is based on three theoretical approachesdeaisoof food intake regulation that
emphasize the interaction of psychological and phygical control processes (Hetherington &
Rolls, 1996; Rodin, 1981), self-regulation theoBcltwartz, 1975), and neuro-cognitive and
therapeutic models of mindfulness meditation (ketist, 2007: Siegel, 2007; Goleman, 1988).
The MB-EAT model is consistent with other perspexgi on treating dysfunctional and highly
conditioned eating patterns, including the follogtirthe chronic dieting model (Herman &
Polivy, 1980), the escape model (Heatherton & Bastme 1991), cognitive-behavioral

approaches (Apple & Agras, 1997; Fairburn & Wils@893), interpersonal therapy (Wilfley et



al., 2002) for BED, and other approaches incorfpaogaimindfulness within acceptance-based
treatments (Safer et al., 2009; Wilson, 2004).

MB-EAT employes self-regulatory processes relatedppetite, emotional balance, and
behavior to promote a balanced regulation betwéwssiplogical and non-nutritive factors that
drive eating. This helps people to cultivate greatgareness of hanger and satiety, emotional
states and external triggers (Kristeller & Wolvad11).

Moreover, through the concept of inner wisdom, -aelfeptance, compassion and
forgiveness, MB-EAT encourage participants to reiog their own internal strengths to make
aware choices on challenging situations insteagadting judgmentally and with the automatic
pilot. Therefore patients can learn how to intetrtige dysfunctional cycles of binging, self-
recrimination, and over-restraint.

Furthermore, the program emphasizes the pleaswrenarnuring aspects of eating, while
encouraging healthier patterns of food choiceemms of both types and amount of food eaten,
also in a way that can be internalized by the pessa maintained over time (Wolever & Best,
2009; Kristeller, et al., 2006; Kristeller, 2003).

An important component of the program is, noticlmgthe experience of taste, when the
pleasure or satisfaction from a particular foodibggo decrease (as explained by the processes
involved in SSS (Rolls 2006; Heatherington & Roll896). This helps individuals to maximize
pleasure from eating much smaller portions, evefawdrite foods and to reevaluate their actual
“liking” vs. “wanting” patterns, interrupting typat restraint—craving—bingeing cycle.

As reported by Kristeller et al. (2014), this pres®f heightened, nonreactive awareness of
hunger and satiety cues may be reregulating seihgitn reward areas of the brain associated
with obesity (Stice et al., 2010a,b; 2009) and ¢hidentified in addiction models of obesity and
BED (Appelhans, 2009; Cassin & von Ranson, 2007).

More in details, the MB-EAT is a 12 group sessignggram (9 weekly sessions with 3

monthly booster sessions) structured to graduathpduce, in parallel, elements of mindfulness



meditation practice, mindful eating, and themesseff-awareness and self-acceptance. As
explained by Kristeller et al. (2011) MB-EAT is legison 6 domains which are integrated to each
other:

-Cognitive implies the awareness of reactivity to food cussl quieting the find,
Furthermore it promotes the disengagement fromkikdacl white thinking and the increase of a
non-judgmental awareness.

-Physiological implies the reconnection with appropriate usdafiger and satiation cues
and the reduction of hyper-reactivity.

-Emotional related to the decrease of depression and otbgative emotions and the
increase of joyful eating.

-Behavioral involves the decrease of binges and the intdaompof highly conditioned
responses.

-Relationship to Self/Othergmplies the improvement of self-acceptance, thdifaiton of
forgiveness of others.

- Spiritual: is related to the promotion of an increased safiswnnection with wiser self
and to free energy for higher level meaning angpse.

As described by Kristeller, Wolever, & Sheets, (20&n outline of MB-EAT’s sessions is

reported in tab. B.



Tab. B. Outline of MB-EAT sessions (Kristeller ét2014)

MB-EAT Outline sessions and home practice
(Kristaller, Wolver & Sheets, 2014)

Home meditation practices

Session 1: Introduction to self-regulation modaisin
exercise; introduction to mindfulness meditatiothwiractice
in group

Sessions 1-3: Meditate 20 min with audio recordi
with full instructions.
Meditati on pratice (Others sessions)

ng,

Session 2: Brief meditation (continues all ses9iomindful
eating exercise (cheese and crackers); concepinoifuh
eating; body scan

Home practice: Eat one snack or meal per day
mindfully (repeated for all sessions, with increasi
number of meal/snacks to be eaten mindfully per

day)

Session 3: Theme: Binge triggers. Binge triggeritagédn;
mindful eating exercise (sweet, high fat food, sash
brownies)

Home practice: Mini-meditation before meals

Session 4: Theme: Hunger cues—physiological vstiemal.
Hunger meditation; eating exercise: mindful foodicks
(cookies vs. chips); healing self-touch

Home practice: Eat when physically hungry

Sessions 4-5: Mindfulness track, minimal
instructions

Session 5: Theme: Taste satiety cues—type and déweles.
Taste satiety meditation; seated yoga

Home practice: Attend to taste and
satisfaction/enjoyment

Session 6: Theme: Fullness cues—type and levalas.c
Fulgesse meditation; potluck meal

Home practice: Stop eating when moderately full;
eat at a buffet

Session 7: Theme: Forgiveness. Forgiveness mediitati

Home practice: Eat all meals and snacks mindfull

Session 8: Theme: Inner wisdom. Wisdom meditation;
walking meditation

Home practice: Eat all meals and snacks mindfull

Session 9: Theme: Have others notices? Where dggou
from here? Maintaining change/relapse prevention;
celebratoty potluck meal,;

Maintaining a personal regular practice

Booster sessions: Meditation practice; review ogpess;
other weight management approaches.

Maintaining a personal regular practice

In the MB-EAT program three forms of meditation ased:

1) general (breath/open awareness) mindfulness meaitathich are based on focusing

intentionally the attention on different objectstbé present moment experience (e.g. breath,

body sensations, sounds, thoughts, emotions ) thiettopen awareness”, in a non-judgemental

way, returning attention to the object whenevdsatomes engaged with another focus. This

practice increases awarness of the mental prooessming the observer of the ezperience and

not automatically reacting over it. BjJini-meditationsto be used at mealtime and throughout

the day, are based on taking a few moments toastdgoecoming aware of feelings, thoughts,

and sensations, at times of stress, prior to medisn binge urges occur, e8) Guided eating

meditationscultivate awareness of the experiences of hurfgltness, taste experience, taste

satisfaction, and food choice through mindfully iegt small amounts of increasingly

challenging foods. The foods used represent thueteirtdividuals with binge eating typically



overeat (e.g. cheese, crackers, corn chips andex)oln thepotluck mealparticipants bring
two dishes (an healthy and not healthy dish), bat they would like to continue eating in
moderation.This experience serves to integrate all elementsiofiful eating within a full
meal experience and it prepares participants far ttomework of going to an “all-you-can-eat
buffet,” a very challenging situation for most iwgiuals in which to maintain mindful
awareness and moderate food intake (Kristellel, 04.4).

Efficacy of MB-EAT has been supported in an uncolfeéd trial (Kristeller & Hallett,
1999) and in a recent controlled trial (Kristeleral., 2013) with 4-months follow-up which
showed that compared to the waiting list contkéB-EAT reported a consistent reduction of
binging episodes, overeating pattern and depressmh anxiety symptoms. Moreover, the
amount of mindfulness practice predicted improveimam a range of variables, including
weight loss.

The MB-EAT program have been shown to reduce epsoof overeating in obese
individuals and improved eating regulation (Krigtelet al., 2013; Daubenmier et al., 2011;
Kristeller & Hallett, 1999) and on decreasing degren and anxiety symptoms. A specific
version was created for type2-Diabetes (MB-EAT-Diiller et al., 2014; 2012) which also
included basic information regarding diet, physiaetfivity, weight regulation, and glycaemia;
but it does not provide specific diet or activityals. The MB-EAT-D was found effective in
improving depressive symptoms, outcome expectationgrition and eating-related self-

efficacy, and cognitive control and disinhibitiohcmntrol regarding eating behaviors.

3.1.5 Mindful Eating and Living program

Another specific mindful eating program for overglgi and obesity has been proposed by
Dalen and collegues (2010The Mindful Eating and Living (MEAL)It is designed to
specifically teach skills which lead to increasadheeness of eating, emotions, and negative

self-judgment. The goal is to help participantdicate awareness of their behaviors and reduce



automatic eating, ideally resulting in less bingpeet eating behavior and improved
psychological functioning.

The MEAL format is a 6-week curriculum, taught ireekly sessions of two hours each.
Specific exercises include mindfulness meditatigmpup eating exercises, and group
discussion. Participants use written materials@adsl at home on a daily basis.

The MEAL curriculum has elements of other mindfatieg curricula (Smith et al., 2006;
Kristeller et al., 1999), but in a briefer formaithv minimal didactic information on diet,
exercise, calories, and nutrition. It emphasizesf lwtaily meditation, and pairing meditation
with eating. This enables participants to individua@xamine hunger and satiety cues, the
qualities of foods they crave, and emotional angndo/e states associated with eating. Each
MEAL class includes an eating exercise, with aetgrbf foods and in several common meal
situations (hungry, full, alone, social) and sitimeditation, light yoga, walking meditation,
and group discussion.

The MEAL program was proven effective in increasmigdfulness and cognitive restraint
around eating, decreasing in weight, eating dibitibn, binge eating, depression, perceived
stress, physical symptoms and negative affect andeéctive protein (Dalen et al., 2010).

However, these results are limited to a small saropbbese people without a control group.

3.1.6. Eat, drink and be mindful program

A similar intervention on mindful eating was usent bbese women (Kidd et al., 2013)
based on the seven principles of mindful eatinggcdbed in the book “Eat, drink and be
mindful” (Albers, 2008). The program used by Kiddae (2013) was structured in 8 week-
sessions of 60-90 minutes each based on mindfubremgises, discussion of the homework
and reading and discussing workbook chapters.

In the study the authors (Kidd et al., 2013) usadlixed method to analyze the efficacy of

the intervention. No changes have been found m & weight- loss and depression, but a



significant increase of self-efficacy for weightsto was reported both in quantitative and
gualitative analysis which promotes changes imgatiatterns. Finally, also adapted forms of

MBSR and MBCT have been used to treat binge eaehgviors.

3.1.7. Mindfulness based stress reduction

The Mindfulness based stress reductiprogram (MBSR; Kabat-Zinn, & Hanh, 2009;
Kabatt-Zinn, 2003; 1990) is a group-based inteneenthat focuses on improving awareness
and acceptance of moment-to-moment experiencdsding physical discomfort and difficult
emotions.

The core of MBSR consists of mindfulness exerctbes serve to increase awareness of
sensations, emotions and thoughts, to providersglitation strategies, and to promote healthy
and adaptive responses to stress. The standard NdBRfRam requires one 2 to 2.5-h session
per week for duration of 8 weeks, as well as a yl-gkssion of intensive practice. Program
components include different mindfulness meditagaprcises (sitting and walking meditation
and yoga practices), with different focus (e.g.gdysensations, breath, thoughts). Each class
has a didactic component and group discussionsetimeen sessions, participants are assigned
up to 45 min of daily practice of the MBSR compatsesit home which is generally supported
by audio recordings and handouts. Furthermore,icgzanhts are encouraged to integrate
mindfulness into their daily activities through dsing routine activities (i.e., showering,
washing dishes) and executing these activities nmradful way through focusing fully on the
experience of the task at hand.

As reported by Godfried et al., (2014) some studssd an adaptation of MBSR (Kabat-
Zinn, 1990) but with limited results in term of \gkt loss and reduction of binge eating. A
recent study (Corsica, Katterman, & Kleinman, 20ddnpared MBSR with a focused stress-
eating intervention (SEI) and a combination of bdEl was developed for this study that

directly addressed the problem of eating in reactmstress through cognitive and behavioral



strategies. This intervention included educationthm psychological and biological impact of
stress-eating, improving nutrition, reducing intakesugar and processed foods (that tend to
promote continued reliance on eating to cope wiltess), developing alternate coping
strategies, and repeated and structured in vivosxp to “problem” foods while under stress.
The last component was unique in teaching partitgphow, under stressful circumstances, to
learn to resist eating convenient, tempting, bwt lguality foods and learn new ways of
responding. Results showed that all three intergeatresulted in significant improvement in
the target variables of perceived stress and s@atsg. In addition, these effects appear to
have been maintained and in some cases, even igtbmxer time, as further reductions were
apparent at follow-up. Moreover, while all groupgibited improvements in symptoms, the
combination intervention appeared to result in best overall outcomes at post treatment,
suggesting that combining both a mindfulness-bassadment for general stress reduction and
a cognitive behavioral treatment targeting stregsig behavior directly may be the most

effective strategy for reducing stress and strasisig

3.1.8 Mindfulness based cognitive therapy

The Mindfulness based cognitive theragBCT; Segal et al., 2002) is an 8 sessions
protocol which was designed to target the cognipirecesses that render depressed individuals
vulnerable to repeated relapse and recurrence,asiclimination and high cognitive reactivity
to mood shifts (Teasdale, Segal, & Williams, 199BK)incorporates mindfulness training
(Kabat-Zinn, 1990) with components of CBT.

Studies show that MBCT reverses processes hypattesto underlie depressive
psychopathology (e.g., Teasdale et28l00) and is associated with positive changes in
emotion-related brain activation (Barnhofer et 2007).

The adaptation of MBCT for binge eating has beewlifreal by Baer et al., (2005a). The

protocol included mindfulness exercises, being pitcg and non-judgmental, realizing that



thoughts are not facts, increasing activities egldb pleasure and mastery, reducing activities
related to negative thoughts and moods, and olmggand experiencing sensations, thoughts,
and feelings while making a choice of behavioremngage in. Leahey et al., (2008) used an
MBCT protocol adapted for the post-bariatric suygeopulation, emphasizing self-monitoring
and modifying eating to be consistent with posgsty recommendations, identifying and
coping with external and internal triggers to owtireg, practicing mindful eating, and emotion
regulation techniques. Woolhouse et al., (2012pleyed a MBCT called Mindful Moderate
Eating Group (MMEG.), which added mindfulness eisare to CBT for binge eating (Crafti &
Peyton, 2005; Crafti, 1994). The CBT componenttd intervention involved regular and
planned meals, self-monitoring, and identifyingygers for binge episodes. Courbasson et al.,
(2011) developed Mindfulness-Action based CogniBahavioral Therapy (MACBT) group
treatment for individuals with concurrent BED andbStance Use Disorder (SUD). MACBT
contained components of mindfulness, psychoeduttend balanced physical activity taught
in a group setting and practiced at home througpeeential exercises, behavior chain
analysis, self-monitoring, goal setting, focusimgstrengths (Courbasson et al., 2011).
Although there were differences between these 4 WHChey all contained CBT
elements for binge eating that target dietary agstrsuch as self-monitoring and recognizing
cognitive and emotional triggers for binge eating avereating in addition to building

mindfulness skills through exercises in group anté@nework.

3.2 The efficacy of mindfulness based eating prognas

A recent review (Shafer & Magnuson, 2014) showst tiestrictive diets are likely
ineffective for weight loss and have negative cgasaces on eating habits and psychological
well-being. On the contrary, no-dieting prograinattencourage eating in response to internal
hunger and satiety cues are more likely to be #¥@in promoting healthy eating and quality

of life.



Some reviews and meta-analysis (e.g., O’ Reallyalet2014; Godfrey, et al., 2014;
Katterman, et al., 2014; Godsey, 2013; Wander-Bergihal., 2011) examined studies using
mindfulness interventions to address binge eatielgabiors, eating disorders, obesity and
related outcomes such as weight, glycemic contrakings, and emotional eating. Taking as a
whole, mindful eating-based interventions have bé&mmd effective in reducing obesity-
related behaviors and promoting weight maintenamzkeweight loss (O’ Really, et al., 2014),
and they can be considered an effective treatnremtdjunct to obesity treatment (Godsey,
2013).

Moreover, ME- interventions have been found effects a treatment for eating disorders
in terms of reduction in eating concern, increasgajing awareness and improvement in
emotion regulation (Wander-Berghe et al., 2011Wshg a medium to large effect size on
reducing binge eating (Godfrey et al., 2014). Thewe been shown effective also on
disordered eating and emotional eating (Katterntaal.e2014). More specifically, positive
outcomes have been found in relation to binge gafmg. Kristeller & Wolver, 2011,
Courbassoret al., 2011; Smith, et al., 2006; Kristeller &Ile#t, 1999), emotional and external
eating (Alberts et al., 2012; Woolhouse et al120_eahey et al., 2008), stress-eating (Corsica
et al., 2014) and dietary intake (Miller et al. 120 Timmerman & Brown, 2012).

There is empirical evidence that ME interventioas belp reducing a variety of negative
dimensions including depression (Kristeller & Wadeyv2011; Leahey, et al., 2008), anxiety
(Smith et al., 2006), body image concern (Albettalge 2012), and physical symptoms (Miller
et al., 2012; Dalen et al., 2010), although a mixexthod study (Kidd et al., 2013) concluded
that reductions in psychological distress wereaiagmall.

ME-based interventions have also been found toease level of physical activity
(Tapper et al., 2009) and reduce Body Mass IndévlBNiemeier et al., 2012; Dalen et al.,
2010; Tapper et al., 2009), although reported e8ees for change in body weight were small

(O’ Reially et al., 2014).



Mindfulness based interventions can also be usetienprevention of eating disorders:
Lavander et al. (2009) found that non-eating disced individuals who exhibited higher levels
of dispositional mindfulness were less likely t@age in disordered eating behaviors.

Other research suggests that mindfulness-basdd ekitred to young women earlier in
their psychosocial development might assist in phevention of eating disorders (Proulx,
2008).

Although these promising results regarding ME-we@ations for disordered eating and
obesity, these findings should be taken carefully the weak methodology used in many
studies such as : small size samples, lack of abgtoup, no long-term follow-up etc. As a
consequence, more research is needed to clarifgralefactors including the appropriate

dosage of mindfulness training versus other treatro@mponents.



Empirical part

Chapter 4, 5, 6: The RESEARCH

This research sought to explore:

— the nature of the relationship between overweigie®dy, eating behaviors and
psychological distress;

-the construct of Mindful eating trough the validatof the Italian adaptation of the Mindful
Eating Questionnaire (MEQ);

-the role of mindfulnessand mindful eating as resipely potential mediator and moderator
between overeating behavior (binge eating and emaltiovereating) and negative outcomes
(psychological distress, body dissatisfaction aparpnental well-being).

The body of work have been divided into 3 studiéh wpecific questions and hypothesis to

test.



Chapther 4: STUDY 1

The relationship between BMI, overeating behaviourand psychological distress

4.1 BACKGROUND

Obesity is a multifactorial condition caused andintaned by complex interactions
between genetic, physiological, environmental, psegocial, cultural and cognitive factors
(Heitmann et al., 2012; Sarwer et al., 2011).

The relationship between body mass index (BMI) asgichological distress is still not
clear.

Some reviews highlight the association between ik and psychological distress in
terms of depression and mood disorders (Luppirad. e2010; Atlantis & Backer, 2008), anxiety
spectrum (Gariepy, et al., 2010), personality disos (Gerlach, et al., 2015), binge eating
disorder (de Zwann, 2001), low self-esteem and petisimage (Schwartz & Brownell, 2004).

However, other reviews suggest a rather contragiatature of the relationship between
obesity and mental health, which goes from the radsef any link (Fabricatore & Wadden,
2004) or the presence of a weak link (Atlantis &8a 2008; Gariepy et al., 2010) to the
detection of a strong link (Balle & Gonzalez, 2082; Zwann, 2001; Luppino et al., 2010; Mc
Elroy et al., 2002; van Hout et al., 2004; Gerlasthal., 2015). Furthermore, discrepancies were
found between results obtained from community amichl samples (Fabricatore & Wadden,
2004).

Considering cross-sectional studies in the genmpllation, a significant association was
found between major depression, dystimia, bipolaorders, and anxiety disorders, in terms of
lifetime, past and current symptoms (Baumeisteld&ter, 2007; Becker, et al., 2001; Barry, et
al., 2008; Buffaerts et al., 2008; Carpenter et2000; Chiadi et al., 2003; de Wit et al., 2009;

Heo, et al.,2006; Mather et al., 2009; Perry, et2008; Pikering, et al., 2007; Reynoso et al.,



2011; Roberts, et al., 2000; Simon et al., 2006haZaet al., 2009a; 2009b; 2012). This

association was found to hold after adjusting femdgraphics, obesity related conditions, and
lifestyle (Berry et al., 2008; Reynoso et al.,, 20Zaho et al. 2009a; 2009b). In addition, an
higher level of BMI was associated with suicideatien/attemp{Carpenter et al., 2000; Mather

et al., 2009; Zaho et al., 2012) and personalityoriers, especially antisocial, avoidant
(Pickering et al., 2007), schizoid, paranoid, abdessive-compulsive personality (Perry et al.,
2008).

On the other hand, some studies found only modssicsation between an higher BMI and
psychological distress (depression and anxietypsacrl3 worldwide countries (Scott et al.,
2008) or no association at all (Goldney et al.,208ach, et al., 2006; John, et al., 2005), using
standardized clinical assessment based on DSMit¥frier and adjusting for many confounding
variables. Therefore, in these studies, an highdi Beemed to be protective for obese and
morbid obese people.

Cross sectional studies based on clinical popudatibighlighted significant association
between higher BMI and mood and anxiety disord@arpiniello et al., 2009; Colles et al.,
2007; Guerdjikova, et al., 2007; Tuthill et al.,08), low self-esteem and negative body-image
(Friedman et al., 2003), personality disord@srpiniello et al., 2009; Martinelli et al., 2010;
Tuthill et al., 2006), and eating disordé@olles et al., 2007; Folope et al., 2012; Guenljik et
al., 2007; Martinelli et al., 2010; Marzocchi, &t 2008). In contrast, other studies found only
small or no differences at all (Zimmerman et aQ12, Papelbaum et al. 2010). For instance,
Papelbaum et al. (2010) reported no associatiotvgelea higher BMI and psychological distress
in almost all scales of SCL-90R, except for Sonaaii.

Overall, the relationship between BMI and mentaltrehas been described as threshold,
because of the non-linearignd diversity of associations depending on medobaiographic
and lifestyle patterns (Kelly et al, 2011; McLareak 2008). In fact, these risk factors have been

shown to increase psychological distress in exagsght individuals, but the risk disappears or



is significantly reduced after controlling for comihders (Brandheim et al, 2013). Discrepancies
on studies also depend on how mental health isel@fand assessed. Consequently, it is still not
possible to clearly identify a specific psycholadidistress profile both in overweight and obese
individuals.

Disordered eating patterns have a substantial impacemergence and maintenance of
overweight and obesity (Terpitz & Remund, 2013) dhdy might represent predictors of
psychological distress, particularly in obese worgizgarby et al., 2007).

Binge Eating Disorder (BED) and Night Eating Sysrde (NES) contribute to an increased
psychopathology in obese population (Stunkard &sah, 2003; Striegel-Moore et al., 2010).

Binge eating can occur in both nonobese and olmeldaduals (Carrard, Van der Linden, &
Golay, 2012). Some cross-sectional studies repatetiigher psychological distress in obese
BED compared to obese nonBED in term of all SCLRO@emains (Fandino et al, 2010), body
dissatisfaction, poor self esteem, social phob@n{&ciotti et al, 2008), anger suppression, and
borderline personality traits (Fassino et al, 2003)

Strong evidence suggests an association betweege béating and both depressive
symptoms and eating styles (i.e., emotional eaimd) external eating) (Schulz & Laessle, 2010;
Pinaquy et al., 2003; Stice et al.,, 2002), anddviaend Lewis (2014) reported that individuals
with higher BMI, depressive symptoms, emotional a&xdernal eating have the most severe
binge eating symptoms. However, a recent study sdoweak correlations between BMI and
binge eating (Saules et al., 2009).

Not only BED and NES, but also common forms of eating behavior (e.g., irregular
eating, grazing, snacking, etc.), which are recuria overweight individuals (Gremigni &
Letizia, 2011), might be associated with significéevels of distress. Some of these eating
behaviours are very similar and not clearly defjnadd thus they may overlap. Research
involving non-clinical populations suggests thae threvalence of partial syndrome eating

disorders is higher than that of the full-syndroama that those with partial syndrome eating



disorders often engage in the same disturbed eldéihgvior as those with the full syndrome, but
at a somewhat lower level of frequency or sevdfignderson, 2004; Hsu, Sullivan, & Benotti,
1997).

Therefore, further studies are needed to investitia role of various overeating behavior as

predictors of psychological distress in differe Bcategories.

4.1.1. Objectives and hypothesis

The aims of this study were the following:

— to explore the association of BMI (both as corims and categorical variable) and
binge eating with psychological distress;

— to investigate the association of BMI (both as sarmdus and categorical variable) with
common overeating behaviours;

— to investigate the association between overeatetgaliours and psychological distress
among different BMI categories.

It was expect that:

— higher BMI was associated with higher psychololgiltstress;

— binge eating was positively associated with psiagdioal distress;

— certain types of overeating (e.g. NES/grazing,reatng out of meals, etc.) might

predict psychological distress especially amongweggght and obese persons.



42. METHODS

4.2.1 Partecipants

A sample of 691 adults from general and clinicabydations was recruited in the waiting
room of a variety of family physicians and weigbs$ clinics in the Italian Emilia Romagna and
Marche regions.

Exclusion criteria were: 1) being under-weight,ceirtomparisons of obese and overweight
with this group were beyond the scope of this st@jlyoeing diagnosed for eating disorders; and
3) having a major chronic disease (e.g., heartadisecancer, etc.) according to the medical
record of the family doctor.

The sample size was established based on epidgitialaata on obesity and overweight in
Italy (Palmieri et al., 2010) indicating a rate mspectively, 25.1% and 47.1 % among men, and
25.6% and 33% among women, of the general adulalptpn. To allow the recruitment of at
least 50 obese (50% female), we considered it sacgfaving at least 200 subjects involved in
the study, taking into consideration also potehtishcomplete returned questionnaire®n

independent sample was laso recruited with the sgpeoach and used to investigate the association

between psychological distress and overeating hetnuesy

422 Procedures

We obtained permission for this study from the €&ahiResearchCommittee of the
University of Bologna.Informed consent to participate in the assessmweast obtained before
entry into the study.

4.2.3 Measures

The assessment included socio-demographic varjabld&reported weight and height,
eating behaviour, and psychological distress.

Socio-demographics included gender, age, and s@&thmlation, as such factosgre found

to be associated with disordered eating symptormge¢®l-Moore & Bulik,2007)



School education was categorized into primary, seéary (high school) and higher
(university degree and more).

Self-reported height and weight data were usedioutated BMI.Although the use of self-
report measures is associated to a general ovestgin of height and underestimation of
weight resulting in an underestimation of BMAr@l, Daanen, & Choi, 2011)self-reported
measures are valid for identifying relationshipgpmdemiological studies as they were found to

highly correlate with measured height and weigh(Q19, p <0.001; Spencer et al., 2002).

Participants were categorized in 3 groups basdgih(WHO, 1995):

- normal weight (18.8BMI<25)

- overweight (25BMI<30)

- obese (BM+30).

BMI was also treated as a continuos variable asag suggested in some studies (e.qg.,
Fonseca et al, 2006).

Overeating behaviours and binge eating

Eating behaviours were investigated by tRating Behaviour QuestionnairédEBQ);
Gremigni, Letizia, & Dalle Grave, in press), anliia 58-item questionnaire developed to
measure 7 factor analitically-derived dimensiongresenting various overeating behaviours:
Uncontrolled/hypercontrolled overeatinfll3 items, alpha = 0.84)Guilt/restraint (9 items,
alpha=0.80)Overeating during meal@® items, alpha = 0.80pvereating out of meal§ items,
alpha = 0.74 )Irregular eating(5 items, alpha = 0.66NES-Grazing5 items, alpha=0.61) and
Snacking(5 items, alpha = 0.60), The response format s&than a 5-point Likert scale, higher
score corresponding to higher frequency in seléripg of the eating behaviour.

The Binge Eating ScaléBES; Gordmally, Black, Daston, & Rardin, 1982) wased to
categoriezed the sample into binge eaters (BEDnanebinge eater (NO-BED) according to the

established cut off-point of 17, which indicates thossible presence of BED. BES is a 16- item



self-report measure of the presence and severityebévioral and cognitive characteristics of
binge eating. Individual items (graded from O tee®amine both behavioral signs and feeling or
cognition during a binge episode. The BES has proexcellent internal consistency
(Cronbach’s alpha: from 0.85 to 0.89) (Freitas, égpAppolinario, & Coutinho, 2006; Gormally
et al., 1982). In this study Cronbach’s alpha w&$% 0

Psychological distress

The Symptoms Checklist-90 Revisd®CL-90R) (Derogatis, 1983) was used to assess
psychological distress. It is a 90-item multi-dirmemal questionnaire designed to screen for a
broad range of psychological problems in both comitguand clinical samples. The response
format is based on a 5-point Likert scale of dsgreanging from "not at all' (0) to "extremely'
(4). Nine primary symptom dimensions are measuBamimatizationn, Obsessive-Compulsive,
Interpersonal Sensitivity, Depression, Anxiety, émrgostility, Phobic Anxiety, Paranoid
Ideation and PsychoticisnThere are seven additional items that exploreidiances in appetite
and sleep. In addition, the overall psychologicatrdss is measured by ti@&obal Severity
Index thePositive Symptom Totahd thePositive Symptom Distress Indé&ignificant levels of
psychological distress are represented by a meaa>sd at each subscales (range from 0 to 4).

The ltalian validation study of SCL-90R (Prunasakt2012; Derogatis, 2011) supported a
multi-dimensional structure with eight componermtsyering the same domains as the original
guestionnaire. In the Italian study it was alsogasg to use, alternatively, the original 9 scales,
as we did in the present study, in order to comgargings with those presented in the

international literature.

4.2.4 Statistical analysis
Analysis of variance (ANOVA) between subjects wasedi to analyze the differences
between normal weight, overweight and obese subjent psychological distress (SCL-90R

scales) taking into account the presence of birgeg (BED) and controlling for gender. Age



was not included as a covariate since preliminaglysis showed small correlations with the
dependent variables.

In addition, a series of multiple linear regressanalysis were performed using BMI as a
continuous variables and BED and gender as dummgbles, to explain the variability of each
of the SCL-90R scales.

In an independent sample of subjects, MANOVA wasdut investigate the differences
between groups based on BMI on overeating behawi(iBQ scales), after controlling for
gender. In the same sample, a series of multipleati regression analyses was also run,
separately for each BMI group, to test whether eang behaviours (EBQ scales) might
explain the variability of psychological distresSQL-90R scales) among different BMI
categories, controlling for gender.

Assumptions were preliminary tested for all theabbshed analyses. MANOVA was used
as moderate correlations were found between depemddables that resulted in a confirmation
of the assumption related to the absence of millhearity.

In the multiple regression models, multicollineartietween regressors was preliminary
tested, with variance inflation factor (VIF) of Bdabove indicating a multicollinearity problem
(O’Brien, 2007). Although a multiple regression rebavith correlated predictors can indicate
how well the entire set of predictors predicts tliecome variable, it may not give valid results
about any individual predictor, that was indeedsane of interest in this study.

In the evaluation of estimates, conclusions wersetdaon both statistical significance
(significant level set gb < 0.05) and standardized measures of effggconvention Cohen'sf?
and partial eta squaref 0.02, 0.15, and 0.35 were termed small, medium, kmnge,
respectively Pearson’s of 0.10 was considered small, 0.30 medium, an@® Gfge (Cohen,

1988)

Analyses were performed with IBM SPSS 20 (SPSS @iaicago, IL).



4.3. RESULTS

4.3.1 Sample characteristics

The sample was predominantly formed by relativedbying and highly educated women.
BMI was used as a continuous variable and alsogodieed into three groups, where normal
weight represented the majority of the sample @&.)pfollowed by overweight (38.06%) and
obese (17.94%). Compared to Italian epidemiologiedh presented by Palmieri et al. (2010), in
this sample overweight people were over-represerted obese were under-represented.
However, compared with a more recent ISTAT's rep@®13), in which in Italian adult
population were estimated 35.6% of overweight add% of obese, in this study obese people
were overestimated and owerweight people underattom

Table 1 summarizes the sociodemographic charantsref the sample.



Table 1. Characteristics of the sample (n = 691)

Characteristic

S Frequency (%) Range Mean+ SD
Gender
Male 210 (30.39)
Female 481 (69.61)
Age 18-80 39.26+ 15
yrs
<35yré 354 (51.23)
> 35 yrg 337 (48.77)
Education
Primary 127 (18.4)
Secondary 243 (45.2)
Higher 321 (46.5)
BMI 18.50- 29.95
71.86 +8.69
Normal weighi 304 (43.99)
Overweight 236 (38.06)
Obesé 124 (17.94)

SD = standard deviation; BMI = Body Mass Index
& categories are based on the median split
® categories are based on the WHO classificatioB5)L9

4.3.2 BMI and psychological distress

Correlations between the dependent variables (SIR.€tales) were all highly significant
and with a large effect size, ranging in Pearsorvalues between 0.50 and 0.87 (see Table 1A
in Appendix). Therefore, a series of ANOVAs wera i the place of MANOVA for each SCL-
90R scale. Preliminary correlations were run betw8€L-90R scales and age to test whether
age would be entered as a confounding variableniANMCOVA model. Correlations were all
small with Pearson’s values ranging between -0.04 (Somatization) th6-§Hostility), and a
mean value = [10.111. We thus considered age as not very useful inaiaduhe within-group
error variance and we did not entered it in the AMOnodels.

It should be underlined that the design was narxadd, since we had 78 subjects with BED
vs.596 non-BED and females doubled males, as we leseree in the table below. Anyway, we

preferred to perform the analyses, even if it @sulits in a reduction of the test power.



Tab. 2 Between subjects factors design

Factors Value Label N
Normal weight 288
BMI category Obese 262
Overweight 124
Non-BED 596
BED
BED 78
Female 464
Gender
Male 210

Analyses are presented below by SCL-90R scales.

Somatization

Results of ANOVA presented in table 2 show thattladl interactions were not significant
and with very small effect sizes. Thus, there wiadependent effects of BED and gender on
Somatization, where the effect of BMI was not digant. Mean values of BED groups and
genders, that are presented in tables 3, showfehatle scored higher than males and subjects
with BED scored higher than non-BED. However, thesenparisons should be interpreted

cautiously because of the imbalance of the design.



Table 3 Tests of Between-Subjects Effects Dependariable: Somatization

Source Type Il Sum of df  Mean Square F Sig.  Partial Eta
Squares Squared
Corrected Model 3515.15 9 390.57 8.32 .0001 101
Intercept 2627.79 1 2627.79 56.01 .0001 .078
BMI_category 238.21 2 119.10 2.53 .080 .008
BED 295.98 1 295.98 6.30 .012 .009
Gender 370.81 1 370.81 7.90 .005 .012
BMI_category * BED 20.45 2 10.23 21 .804 .001
BMI_category * 125.19 2 62.50 133 264 004
Gender
BED * Gender 24.75 1 24.75 .52 468 .001
z“:;a(;?tegory " BED” 000 0 0001
Error 31152.71 664 46.917
Total 50508.45 674
Corrected Total 34667.870 673
a. R Squared = .101 (Adjusted R Squared = .089)
Table 4 Descriptive statistics Dependent Varial8ematization
BED Gender Mean Std. Deviation N
Female 5.39 7.48 390
Non-BED Male 2.31 3.77 206
Total 4.33 6.61 596
Female 9.09 9.87 74
BED Male 2.91 2.80 4
Total 8.77 9.72 78
Female 5.98 8.02 464
Total Male 2.32 3.75 210
Total 4.84 7.17 674




Obsessive-Compulsive

Results of ANOVA presented in table 5 show thagnattions were non-significant except
for the BMI*BED interaction that was statisticabjgnificant at thgp = 0.04 level.

However, its effect size was so small to be comsi@megligible. Thus, there were almost
independent effects of BMI, BED and gender on Osigsescompulsive symptoms. Mean values
of BMI categories, BED groups and genders, thajpaesented separately in tables 6, show that
the obese scored lower than normal weight peopk) Bvored higher than non-BED and
females scored higher than males.

Planned contrasts were performed between the o#edenormal weight and between
overweight and the other two groups taken togetRasults show that the obese scored
significantly lower than normal weight people.

These comparisons should be interpreted cautidngsiguse of the imbalance of the design.

Table 5 Tests of Between-Subjects Effects Dependanable: obsessive-compulsiveness

Source Type Il Sum o df Mean Squar F Sig. Partial Eta
Squares Squared
Corrected Model 3435.82 9 381.75 8.80 .0001 .106
Intercept 3419.11 1 3419.11 78.82 .0001 .106
BMI_category 982.41 2 491.20 11.32 .0001 .033
BED 500.15 1 500.15 11.53 .001 .017
Gender 224.11 1 224.11 5.16 .023 .008
BMI_category * BED 277.34 2 138.67 3.19 .042 .010
BMI_category * Gender 45.85 2 22.92 .52 .590 .002
BED * Gender 16.73 1 16.73 .38 .535 .001
BMI_category * BED * 000 0 0001
Gender
Error 28844.47 665 43.375
Total 48842.76 675
Corrected Total 32280.29 674

a. R Squared = .106 (Adjusted R Squared = .094)



Table 6 Descriptive statistics by BMI category, BEDup and gender. Dependent variable:
Ossessive- compulsiveness

Groups Mean Std. Deviation N
BMI category
Normal weight 5.90 7.36 303
Obese 3.84 6.02 263
Overweight 4.89 7.19 124
Total 4.93 6.90 690
BED
Non-BED 452 6.50 597
BED 8.25 8.87 78
Total 4.95 6.92 675
Gender
Female 5.77 7.43 480
Male 3.03 5.00 210
Total 4.93 6.90 690

Table 7 BMI category Difference Contrast Resutdatrix) Dependent variable: Ossessive

compulsiveness

Contrast Estimate -5.62¢
Hypothesized Value 0
Difference (Estimate - Hypothesized) -5.62¢
Level 2 vs. Level Std. Error 111z
Sig. .000L
) ) Lower Boun -7.809
95% Confidence Interval for Differenc
Upper Boun -3.437
Contrast Estimate -1.092
Hypothesized Value 0
Difference (Estimate - Hypothesized) -1.092
Level 3 vs. Previor  Std. Error .901
Sig. 22¢
, _ Lower Boun -2.862
95% Confidence Interval for Differenc
Upper Boun .678




Interpersonal hypersensitivity

Results of ANOVA presented in table 8 show thagrattions were non-significant except
for the BMI*BED interaction that was statisticallygnificant at thep = 0.02 level. However, its
effect size was so small to be considered negégibhus, there were almost independent effects
of BMI, BED and gender on Interpersonal hypersensit symptoms. Mean values of BMI
categories, BED groups and genders, that are pgezbeeparately in tables 9, show that the
obese scored lower than normal weight people, B&Wesl higher than non-BED and females

scored higher than males.

Planned contrasts show that the obese scoredisanilfy lower than normal weight people.

These comparisons should be interpreted cautidnesiguse of the imbalance of the design.

Table 8 Tests of Between-Subjects Effects Dependariable: Interpersonal hypersensitivity

Source Type Il Sum o df Mean Square F Sig. Partial Eta

Squares Squared
Corrected Model 4008.29 9 445.36 13.59 .0001 155
Intercept 2683.30 1 2683.30 81.90 .0001 110
BMI_category 511.81 2 255.90 7.81 .0001 .023
BED 659.24 1 659.24 20.12 .0001 .029
Gender 323.66 1 323.66 9.87 .002 .015
BMI_category * BED 253.52 2 126.76 3.86 .021 .012
BMI_category * Gender 10.12 2 5.06 15 .857 .0001
BED * Gender 44.30 1 44.30 1.35 .245 .002
BMI_category * BED *

.000 0 .0001

Gender
Error 21786.12 665 32.761
Total 36587.30 675
Corrected Total 25794,41 674

a. R Squared =,155 (Adjusted R Squared =,144)



Table 9 Descriptive statistics by BMI category,Bgroup and gender. Dependent variable:
Interpersonal hypersensitivity

Groups Mean Std. Deviation N
BMI category

Normal weigh 4.30 5.85 303
Obese 3.78 6.60 263
Overweight 3.73 6.05 124
Total 3.94 6.13 690
BED

Non-BED 3.31 5.16 597
BED 9.19 0.88 78
Total 3.99 6.18 675
Gender

Female 4.87 6.80 480
Male 1.83 3.41 210
Total 3.94 6.13 690

Table 10 BMI category Difference Contrast Res(f{tdatrix) Dependent variabldnterpersonal
hypersensitivity

Contrast Estimate -4.050

Hypothesized Value 0

Difference (Estimate - Hypothesized) -4.050

11llLevel 2 vs. Level 1 Std. Error .968
Sig. .0001

95% Confidence Interval for Lower Bound -5.950

Difference Upper Bound -2.150

Contrast Estimate -1.601

Hypothesized Value 0

Difference (Estimate - Hypothesized) -1.601

Level 3 vs. Previol Std. Error .783
Sig. .041

95% Confidence Interval for Lower Bound -3.139

Difference Upper Bound -.063




Depression

Results of ANOVA presented in table 11 show th#griactions were non-significant except for
the BMI*BED interaction that was statistically sificant at thep= 0.05 level. However, its effect
size was so small to be considered negligible. Tthese were almost independent effects of BMI,
BED and gender on Depression. Mean values of BMgmies, BED groups and genders, that are
presented separately in tables 12, show that tleseobcored lower than normal weight people,
BED svored higher than non-BED and females scorglden than males. Planned contrasts show
that the obese scored significantly lower than ranweight people. These comparisons should be

interpreted cautiously because of the imbalandbetiesign.

Table 11 Tests of Between-Subjects Effects Depdndamable: Depression

Source Type Il Sum o df Mean Square F Sig. Partial Eta

Squares Squared
Corrected Model 9448.01 9 1049.7 11.72 .0001 137
Intercept 7234.3: 1 7234.3: 80.8( .0007 .108
BMI_category 1794.1! 2 897.0° 10.0Z .0001 .029
BED 1470.6( 1 1470.6( 16.4: .0001 .024
Gender 669.1" 1 669.1" 7.47% .00€ .011
BMI_category * BED 558.0¢ 2 279.0¢ 3.11 .04t .009
BMI_category * Gender 119.9¢ 2 59.9¢ .67 b1z .002
BED * Gender 41.45 1 41.47 A€ 49¢€ .001
BMI_category * BED *

.00C 0 : : : .0001

Gender
Error 59538.6: 66¢ 89.53:
Total 100357.8. 67t
Corrected Total 68986.6: 674

a. R Squared = .137 (Adjusted R Squared = .125)



Table 12 Descriptive statistics by BMI categorgBgroup and gender. Dependent variable:
Depresion

Group Mean Std. Deviation N
BMI category

Normal weigh 7.97 10.32 303
Obese 5.60 9.62 263
Overweight 6.69 10.42 124
Total 6.77 10.05 690
BED

Non-BED 5.96 9.12 597
BED 13.36 14.19 78
Total 6.81 10.11 675
Gender

Female 8.29 11.00 480
Male 3.32 6.18 210
Total 6.77 10.05 690

Table 13 BMI category Difference Contrast Res(HtMatrix) Dependent variable: Depression

Contrast Estimate -7.693
Hypothesized Value 0
Difference (Estimate - Hypothesized) -7.693
Level 2 vs. Level Std. Error 1.600
Sig. .0001
95% Confidence Interval Lower Bound -10.834
for Difference Upper Bound -4.552
Contrast Estimate -1.750
Hypothesized Value 0
Difference (Estimate - Hypothesized) -1.750
Level 3 vs. Previol Std. Error 1.295
Sig. A77
95% Confidence Interval Lower Bound -4.293

for Difference Upper Bound .793




Anxiety

Results of ANOVA presented in table 14 show thatirdkractions were non-significant.
Thus, there were independent effects of BMI, BED gender on Depression. Mean values of
BMI categories, BED groups and genders, that aeegmted separately in tables 15, show that
the obese scored lower than normal weight peopk) Bvored higher than non-BED and
females scored higher than males. Planned contsasts that the obese scored significantly
lower than normal weight people. These comparisbiosild be interpreted cautiously because of

the imbalance of the design.

Table 14 Tests of Between-Subjects Effects Depdndanable: Anxiety

Source Type Il Sum o df Mean Square F Sig. Partial Eta

Squares Squared
Corrected Model 3033.02 9 337.00 10.55 .0001 125
Intercept 2184.35 1 2184.35 68.38 .0001 .093
BMI_category 509.72 2 254.86 7.97 .0001 .023
BED 332.45 1 332.45 10.40 .001 .015
Gender 266.57 1 266.57 8.34 .004 .012
BMI_category * BED 113.06 2 56.53 1.77 A71 .005
BMI_category * Gender 67.80 2 33.90 1.06 347 .003
BED * Gender 27.21 1 27.21 .85 .356 .001
BMI_category * BED *

.000 0 .0001

Gender
Error 21240.73 665 31.94
Total 35740.55 675
Corrected Total 24273.76 674

a. R Squared = .125 (Adjusted R Squared = .113)



Table 15 Descriptive statistics by BMI category,Bgroup and gender. Dependent variable:
Anxiety

Group Mean Std. Deviation N
BMI category

Normal weigh 5.01 6.32 303
Obese 3.34 5.60 263
Overweight 3.70 5.75 124
Total 4.12 5.99 690
BED

Non-BED 3.68 5.51 597
BED 7.43 8.22 78
Total 4.12 6.00 675
Gender

Female 4.99 6.65 480
Male 2.09 3.33 210
Total 4.10 5.99 690

Table 16 BMI category Difference Contrast Res(itdMatrix) Dependent variable: Anxiety

Contrast Estimate -4.222
Hypothesized Value 0
Difference (Estimate - Hypothesized) -4.222
Level 2 vs. Level Std. Error .955
Sig. .0001
95% Confidence Interval for Lower Bound -6.098
Difference Upper Bound -2.345
Contrast Estimate -1.190
Hypothesized Value 0
Difference (Estimate - Hypothesized) -1.190
Level 3 vs. Previol Std. Error q74
Sig. 124
95% Confidence Interval for Lower Bound -2.709
Difference Upper Bound .329

Hostility
Results of ANOVA presented in table 17 show th#riactions were non-significant except for
the BMI*BED interaction that was statistically sificant at thep= 0.04 level. However, its effect

size was so small to be considered negligible. Tthexe were independent effects of BED and



gender and BMI category on hostility. Mean valué8bll categories, BED groups and genders,
that are presented separately in tables 19, shawBED scored higher than non-BED and females
scored higher than males.

Table 17 Tests of Between-Subjects Effects Depardariable: Hostility

Source Type Il Sum o df Mean Square F Sig. Partial Eta

Squares Squared
Corrected Model 727.1% 9 80.79 7.48 .0001 .092
Intercept 704.44 1 704.44 65.28 .0001 .089
BMI_category 218.52 2 109.26 10.12 .0001 .030
BED 80.06 1 80.06 7.42 .007 .011
Gender 69.14 1 69.14 6.40 .012 .010
BMI_category * BED 117.84 2 58.92 5.46 .004 .016
BMI_category * Gender 4.86 2 2.43 22 .798 .001
BED * Gender 8.19 1 8.19 .75 .384 .001
BMI_category * BED *

.000 0 .0001

Gender
Error 7185.88 666 10.79
Total 11674.77 676
Corrected Total 7913.00 675

a. R Squared = .092 (Adjusted R Squared = .080)

Table 18 Descriptive statistics by BMI categorfgBgroup and gender. Dependent variable: Hostility

Group Mean Std. Deviation N
BMI category

Normal weigh 2.78 3.66 304
Obese 1.97 3.20 263
Overweight 2.18 3.19 124
Total 2.34 3.40 691
BED

Non-BED 2.16 3.14 598
BED 3.81 4.84 78
Total 2.35 3.42 676
Gender

Female 2.16 3.14 598
Male 3.81 4.84 78

Total 2.35 3.42 676




Table 19 BMI category Difference Contrast Res(Ki#Matrix) Dependent variable: Hostility

Contrast Estimate -2.641
Hypothesized Value 0
Difference (Estimate - Hypothesized) -2.641
Level 2 vs. Level Std. Error .555
Sig. .0001
95% Confidence Interval Lower Bound -3.732
for Difference Upper Bound -1.551
Contrast Estimate -1.132
Hypothesized Value 0
Difference (Estimate - Hypothesized) -1.132
Level 3 vs. Previol Std. Error 450
Sig. .012
95% Confidence Interval Lower Bound -2.015
for Difference Upper Bound -.250

Phobic Anxiety

Results of ANOVA presented in table 20 show thatirdkractions were non-significant.
Thus, there were independent effects of BED andigean Phobic Anxiety, while BMI groups
did not differ in this dimension. Mean values of Bbategories, BED groups and genders, that
are presented separately in tables 21, show thBx &Bred higher than non-BED and females

scored higher than males.

These comparisons should be interpreted cautidngsiguse of the imbalance of the design.



Table 20 Tests of Between-Subjects Effects Depdndanable: Phobic Anxiety

Source Type Il Sum of df Mean Square F Sig. Partial Eta
Squares Squared
Corrected Model 409.99 9 45.5¢ 7.6¢ .0001 .094
Intercept 197.1¢ 1 197.1¢ 33.2¢ .0007 .048
BMI_category 15.5:% 2 7.7¢€ 1.31 .27C .004
BED 48.2: 1 48.2: 8.1« .00 .012
Gender 34.9¢ 1 34.9¢ 5.9C .01t .009
BMI_category * BED 4.6C 2 2.3(C .3€ 67¢ .001
BMI_category * Gender 18.1- 2 9.0¢ 1.5¢ 210 .005
BED * Gender 6.22 1 6.22 1.0t .30¢€ .002
BMI_category * BED * 00¢ 0 0001
Gender
Error 3943.8¢ 66€ 5.92
Total 5294.2. 67€
Corrected Total 4353.8¢ 67%

a. R Squared = .094 (Adjusted R Squared = .082)

Table 21 Descriptive statistics by BED group anddge. Dependent variable: Phobic Anxiety

BED Gender Mean Std. Deviation N
Female 1.23 2.49 392
Non-BED Male 0.43 1.06 206
Total 0.95 2.15 598
Female 2.99 4.24 74
BED Male 0.82 0.93 4
Total 2.88 4.16 78
Female 151 2.91 466
Total Male 0.44 1.06 210
Total 1.17 2.53 676

Paranoid Ideation

Results of ANOVA presented in table 22 show thaétirdkractions were non-significant.

Thus, there were independent effects of BMI catg&igD and gender on Paranoid Ideation.

Mean values of BMI categories, BED groups and gendkat are presented separately in tables

23, show that the obese scored lower than normightvpeople, BED scored higher than non-

BED and females scored higher than males.



Planned contrasts show that the obese scoredisagrilfy lower than normal weight people.

These comparisons should be interpreted cautidiesiguse of the imbalance of the design

Table 22 Tests of Between-Subjects Effects Depdndamable: Paranoid Ideation

Source Type Il Sum o df Mean Square F Sig. Partial Eta

Squares Squared
Corrected Model 1101.14 9 122.3¢ 9.1t .0001 110
Intercept 1082.9! 1 1082.9! 80.9¢ .0001 .109
BMI_category 160.2¢ 2 80.1- 5.9¢ .00< .018
BED 149.4¢ 1 149 .4¢ 11.1% .001 .017
Gender 105.57 1 105.5° 7.8¢ .00t .012
BMI_category * BED 54.6¢€ 2 27.3¢ 2.04 .13( .006
BMI_category * Gender .92 2 A€ .03 .96¢ .000
BED * Gender 14.5¢ 1 14.5¢ 1.0¢ 297 .002
BMI_category * BED *

.00C 0 .0001

Gender
Error 8891.35! 66& 13.3%
Total 15422.58. 67&
Corrected Total 9992.49. 674

a. R Squared =,110 (Adjusted R Squared =,098)

Table 23 Descriptive statistics by BMI categorgBgroup and gender. Dependent variable: Paranoid

Ideation

Group Mean Std. Deviation N
BMI category

Normal weight 3.07 3.81 303
Obese 2.50 3.78 263
Overweight 2.98 4.03 124
Total 2.79 3.82 690
BEDgroup

Non-BED 2.50 3.46 597
BED 5.35 5,44 78
Total 2,83 3,85 675
Gender

Female 3,27 4,20 480
Male 1,68 2,43 210
Total 2,79 3,82 690




Table 24 BMI category Difference Contrast Res(Kt#Matrix) Dependent variable: Paranoid Ideation

Contrast Estimate -2.270
Hypothesized Value 0
Difference (Estimate - Hypothesized) -2.270
Level 2 vs. Level Std. Error .618
Sig. .0001
95% Confidence Interval Lower Bound -3.484
for Difference Upper Bound -1.056
Contrast Estimate -.391
Hypothesized Value 0
Difference (Estimate - Hypothesized) -.391
Level 3 vs. Previol Std. Error .500
Sig. 435
95% Confidence Interval Lower Bound -1.373
for Difference Upper Bound 592

Psychoticism

Results of ANOVA presented in table 25 show thaétirdkractions were non-significant.
Thus, there were independent effects of BMI, BED gender on Psychoticism. Mean values of
BMI categories, BED groups and genders, that aesgmted separately in tables 26, show that
the obese scored lower than normal weight peopk) Bvored higher than non-BED and

females scored higher than males.

Planned contrasts show that the obese scoredisanilfy lower than normal weight people.

These comparisons should be interpreted cautidngsiguse of the imbalance of the design.



Table 25 Tests of Between-Subjects Effects Dependamable:Psychoticism

Source Type Il Sum o df Mean Square F Sig. Partial Eta

Squares Squared
Corrected Model 1539.86 9 171.09 10.30 .0001 123
Intercept 1177.48 1 1177.48 70.90 .0001 .097
BMI_category 229.63 2 114.81 6.91 .001 .020
BED 285.60 1 285.60 17.19 .000 .025
Gender 110.63 1 110.63 6.66 .010 .010
BMI_category * BED 84.94 2 42.47 2.55 .078 .008
BMI_category * Gender 1.19 2 .59 .03 .965 .000
BED * Gender 24.58 1 24.58 1.48 224 .002
BMI_category * BED *

.000 0 . : : .000

Gender
Error 11010.54 663 16.60
Total 16868.90 673
Corrected Total 12550,41 672

a. R Squared = .123 (Adjusted R Squared = .111)

Table 26 Descriptive statistics by BMI category,Bgroup and gender. Dependent variaBlsychoticism

Group Mean Std. Deviation N
BMI category

Normal weigh 2.62 3.95 303
Obese 2.27 4.36 262
Overweight 2.88 4.88 123
Total 2.50 4.28 688
BEDgroup

Non-BED 2.08 3.49 595
BED 5.93 7.45 78
Total 2.53 4.32 673
Gender

Female 2.08 3.49 595
Male 5.93 7.45 78

Total 2.53 4.32 673




Table 27 BMI category Difference Contrast ResitdMatrix) Dependent variable: Psychoticism

Contrast Estimate -2.567
Hypothesized Value 0
Difference (Estimate - Hypothesized) -2.567
Level 2 vs. Level Std. Error .689
Sig. .0001
95% Confidence Interval Lower Bound -3.920
for Difference Upper Bound -1.214
Contrast Estimate -.195
Hypothesized Value 0
Difference (Estimate Hypothesized) -.195
Leve 3 vs. Previous Std. Error .558
Sig. 727
95% Confidence Interval Lower Bound -1.291
for Difference Upper Bound 901

To complete the investigation of the associatianvben BMI as a continuous variables and
psychological distress. taking into consideratidsp ahe presence of a BED. multiple linear
regression was performed for each SCL-90R scale.

Detailed results of the analyses are reported ipefsdix. table 2A.

As regardsSomatization 6% of variance was explained by gender, but ag@ED and
BMI it rised to 8% with a statistically significamhange [§ < 0.0001), but a still small effect
size, with Cohen'$? = 0.09. Being female was the best predicfor(-0.20), followed by BED
(8=0.19) and a small contrinution of a lower BN3I£ -0.10).

Obsessive Compulsivenggsesented the same pattern of relationships tlanaBzation,
with the model explaining 8% of variance with a #n@ohen'sf? = 0.09, the best predictors

being BED 3 = 0.20) and a lower BMI= -0.18) followed by being femal@ & -0.16).



Regarding Interpersonal Hypersensitivitythe model explained 13% of variance that
represents a medium effect with= 0.15 and BED was the best predictor, with stadidad =
0.30, followed by being femal@ & -0.18) and having a lower BMB & -0.11).

BED was also the best predictor@é&pressionwith standardizef = 0.25, followed being
female = -0.19) and having a lower BMIB(= -0.17). This model explained 12% of
Depression variance, which was a medium effect fith 0.14.

Ten percent oAnxietywas explained by the model with a small effece $iz= 0.11 and a
major contribution of BED, with standardiz€d= 0.21, followed by being femal§ = -0.19)
and having a lower BMI = -0.16).

A small proportion of variance dfiostility (i.e., 6%:;f> = 0.06) was explained by being
female (3 =-0.16), with BED 8 = 0.16) and a lower BMIX(= 0.14).

The variance oPhobic Anxietywas explained (8%), although with a small efféze g =
0.09, by a model where BMI gave a negligible cdmition 3 = 0.004)., and BED was the best
predictor, with = 0.21, together with being femalg £ -0.15).

Nine percent oParanoid Ideationwas explained, with a small effett = 0.10, by a model
where BED was the best predictor, wigh= 0.24, followed by being femal§ = -0.16) and
having a lower BMI§ =-0.12).

Ten percent oPsychoticismwas explained by the model with a small effece §iz= 0.11
and a major contribution of BED, with standardifee 0.29, followed by being femal@ & -

0.12) and having a lower BMB(= -0.11).

4.3.3 BMI and and subthreshold overeating behaviours
To investigate, in an independent sample of subjeitte association between common
overeating behaviours and psychological distremssidering BMI (as a continuos variable) and

sex, preliminary correlations were calculated leetwthe dependent variables (EBQ scales).



Correlations between the dependent variables (E&s) were all significant except for

guilt/restraint and with a small to medium effetzes ranging in Pearsontsvalues between -

0.10 and 0.52 (see Table 3A in Appendix). TherefANOVA was run with EBQ scales as

dependent variables and gender and BMI categosesdependent variables. Preliminary

correlations were run between EBQ scales and agestovhether age would be entered as a

confounding variable in the MANOVA model. Corretats were all small with Pearsornfs

values ranging between -0.008 (Irregular Overeating-0.21 (Guilt/Restraint), and a mean

valuer = [10.191. We thus considered age as not very useful inaiaduhe within-group error

variance and we did not entered it in the MANOVAdab

In table 28 are summarized the main sociodemogtagtaracteristics of the sample.

Table 28 Sociodemografic characteristic of sample 191)

Characteristics Range Mean#s.d.
Gender
Male 70 (36.64)
Female 121 (63.35)
Age 19-88 yrs 40.41+ 14.56
Education
Primary 37 (19.4)
Secondary 61 (31.9)
Higher 93 (48.7)
BMI 18.50-67.54 29.06+ 7.84
Normal weighi 68 (35.6)
Overweight 45 (23.6)
Obesé 78 (40.8)

Note s.d. = standard deviation; BMI = Body Mass Index
& categories are based on the median split
® categories are based on the WHO classificatioB5)L9



Results of MANOVA are reported in the table 29.

Table 29 MANOVA results

Effect Wilk’s Lambda F Hypothesis di Error df Sig.

BMI group .63 6.27 14 142.00 .0001
Sex .87 2.84 7 142.00 .008
BMiIgroups * Sex 91 .92 14 284 .532

The interactions BMIgroup * sex, was not significgp >0.05). Significant differences were
found between BMI groufp< 0.001) and gendep £ 0.008).
The results of univariate ANOVA between subjecteas for each EBQ scale are reported in

table 30.

Tab. 30 Tests of between subjects effects

Type 1l Sun Mean
Source Dependent Variable of Squares  df Square F Sig.
Intercept EBQ1 Uncontrolled 87864.8¢ 1 87864.8: 1412.8¢ .0001
hypercontrol.
EBQ?2 guilt/restraint 45222.9] 1 45222.97 1306.5z .0001
EBQ3 overeating 38923.9: 1 38923.9: 1185.87 .0001
during meals
EBQ4 overeating out 11750.1! 1 11750.1. 1168.87 .0001
of meals
EBQ5 irregular 9443.4: 1 9443.4z 976.4z .0001
overeating
EBQ6 .NES/grazing 11432.8¢ 1 11432.8¢ 985.6t .0001

[EEN

EBQ7 Snacking 4985.5¢ 4985.5¢ 1285.0¢ .0001




sex EBQ1 Uncontrolled 32.4C 1 32.4C .52 472
/hypercontrol.
EBQ?2 guilt/restraint 361.4¢ 1 361.4¢ 10.44 .002
EBQ3 overeating 151.7¢ 1 151.7¢ 4.62 .033
during meals
EBQ4 overeating out 76.53 1 76.58 7.61 .007
of meals
EBQS5 irregular 12.6C 1 12.6C 1.30 .256
overeating
EBQ6 .NES/grazing 58.09 1 58.0¢ 5.00 .027
EBQ7 Snacking 42.02 1 42.02 10.8 .001
BMI categories  EBQ1 Uncontrolled 755.37 2 377.6¢ 6.07 .003
hypercontrol.
EBQ?2 guilt/restraint 1321.7i 2 660.8¢ 19.0¢ .0001
EBQ3 overeating 203.0¢ 2 101.54 3.09 .048
during meals
EBQ4 overeating out 84.21 2 42.1C 4.18 .017
of meals
EBQS5 irregular 9.54 2 4.77 .49 .612
overeating
EBQ6 .NES/grazing 19.57 2 9.78 .84 432
EBQ7 Snacking 29.47 2 14.73 3.79 .025
sex * EBQ1 Uncontrolled 10.01 2 5.00 .08 923
BMI_categories  hypercontrol.
EBQ?2 guilt/restraint 32.81 2 16.4C A7 .623
EBQ3 overeating 38.6C 2 19.3C .58 .557
during meals
EBQ4 overeating out 103.51 2 51.7¢ 5.14 .007
of meals
EBQS5 irregular 17.96 2 8.98 .92 397
overeating
EBQ6 .NES/grazing 12.01 2 6.00¢ 518 597
EBQ7 Snacking 3.72 2 1.86 .48 .620

a. R Squared =,078 (Adjusted R Squared = ,047)



Significant interaction sex* BMI categories werial only for Overeating out of meals
(p=0.007) where overweight females (11.28+4.35) stbigher than other obese female
(10.74+4.31) and normal weight females ( 8.53+2.48)

Significant differences were found between sex uilt@estraint f=0.002), Overeating during
meals p=0.033), NES/grazingpE0.027) and Snacking (p=0.001) with the exceptibn o
Uncontrolled overeating/hypercontrolled

Females scored significantly higher than men intGestraint, Overeating during meals,
NES/grazing, and Snacking.

Significant differences were also found between Bitiegories in Uncontrolled hypercontrol
(p=0.003), Guilt/restraintp<0.001), Overeating during meafs=0.048), and Snacking¥.025),
whereas non significant differences were foundriegular overeating and NES/grazimg0.05).
Obese group scored significantly higher in Guitifraint and Overeating during meals compared to
overweight and normal weight.

In tables 31 and 32 are reported means and SCabbr eategory.

Tab 31 Means and SD of EBQ scales in BMI groups 191)

Normal weight Overweight Obese
Mean+SD Mean+SD MeantSD p
Uncontrolled hypercontrol 28.32+7.36 24.35%£8.9523.56+7.42 .003
Guilt/restreint 14.60+4.81 20.60+6.39  23.22+6.78 .0001
Overeating during meals ° 16.22+4.14 15.97+6.3419.00+7.16 .048
Overeating out of meals 8.20+2.35 9.77+3.91 468285 .017*
Irregular overeating 8.06+£3.16 8.22+3.12 8.780643 .612
NES/Grazing 9.65+3.76 8.90+3.24 9,26+3.05 432
Snacking 6.68+2.00 5.67+1.84 6.06+2.13 .025

*significant interaction sex * BMI categories



Tab 31 Means and SD of EBQ scales in females aldsiin = 191)

Females Males

Mean+SD Mean+SD p
Uncontrolled hypercontrol 26.12+8.46 25.48+7.49 472
Guilt/restreint 19.28+6.89 15.83+6.16 .002
Overeating during meals ° s 17.80+6.14 15.72+5.25 .033
Overeating out of meals 9.69+3.85 8.48+2.37 7*00
Irregular overeating 8.51+3.24 8.02+2.86 .612
NES/Grazing 9.79+3.48 8.63+3.24 .027
Snacking 6.64+2.08 5.60£1.85 .001

*significant differences also in the interactiox*®MIcategoriesp=0.007

4.3.4 Subthreshold overeating behaviours and psychological distress

To complete the investigation of the associatiotwben overeating behaviours (EBQscales)

and psychological distress. taking into consideraBMI as a continuous variables and sex, linear

regression (method ENTER) was performed for eadh-$IR scale.

Somatization

The model explained 38% of variancé €R0.41, R adjusted 0.38; F = 9.81, P<0.001) where

Guilt/restriction = 0.23), Overeating out of meal3+0.20), Overeating during meaf$=(0.18),

and NES/grazing3& 0.18) were the main positive predictors of Soraion. The other EBQ

scales, sex and BMI were not significant (p>0.@®8e(table 32).



Table 32 Regression summary results: Somatization

Standardized
Unstandardized Coefficier Coefficients
B Std. Error Beta t Sig.
1 (Constant) -.654 .302 -2.163 032
sex .040 .093 .030 430 .668
EBQ1. Uncontrolled -.012 .007 -.153 -1.857 .065
Hypercontrolled.
EBQ2 Guilt/restraint .022 .008 .235 2.656 .009
EBQ3 Overeating during 020 .009 .186 2.155 033
meals
EBQ4 Overeating out of 039 .017 .204 2.311 022
meals
EBQ5 Irregular overeatibg -.004 .016 -.018 -.227 .821
EBQ6.NES/grazing .034 .014 .180 2.391 .018
EBQ7 Snacking .031 .024 .099 1.323 .188
BMI .005 .009 .046 .565 573

Dependent Variable: Somatization

Obsessive-compulsiveness

The model explained 36% of varianceé &R0.36, R adjusted 0.31; F = 3.15, P<0.001) where
Overeating during meal$%£.245), Guilt/restraintf=.225), and NES/grazin@£ .162) were the
main positive predictors of Obsessive-compulsivenkscontrast sex, BMI and the other EBQ

scales were not significant predictors (p>0.05¢ (sdle 33).



Table 33 Regression summary results: Obsessivedsimpness

Standardized
Unstandardized Coefficier Coefficients
B Std. Error Beta t Sig.
1 (Constant) -.463 313 -1.481 141
sex .069 .096 .051 718 A74
EBQ1. Uncontrolled -.010 .007 -.121 -1.446 .150
/Hypercontrolled.
EBQ2 Guilt/restraint .020 .009 .202 2.255 .026
EBQ3 Overeating during .027 .010 .245 2.794 .006
meals
EBQ4 Overeating out of mes .034 .017 176 1.960 .052
EBQ5 Irregular overeatibg -.005 .017 -.021 =274 .785
EBQ6.NES/grazing .031 .015 162 2.120 .036
EBQ7 Snacking .044 .024 .136 1.790 .076
BMI -.005 .009 -.042 -.506 .613

Dependent Variable: Obsessive-compulsiveness

Interpersonal hypersensitivity

The model explained 31% of variance€ éR0.31, R adjusted 0.27; F = 7.45, P<0.001) where
Guilt/restraint = .233), Overeating during mea$=(.185), NES/grazing3E .198) and sexE
.155) were the main positive predictors of intespeal hypersensitivity, and BMI and the other

EBQ scales were not significant predictors (p>0(@6g table 34).



Table 34 Regression summary results: Interperdoyprsensitivity

Standardized
Unstandardized Coefficier Coefficients
B Std. Error Beta t Sig.
1 (Constant) -.440 312 -1.412 .160
sex 201 .096 .155 2.163 .037
EBQ1. Uncontrolled -.001 .007 -.0.17 -.192 .848
/Hypercontrolled.
EBQ2 Guilt/restraint .022 .009 .233 2.509 .013
EBQ3 Overeating during .020 .010 .185 2.032 .044
meals
EBQ4 Overeating out of me: .021 .017 114 1.231 .220
EBQ5 Irregular overeatibg -.017 .017 -.085 -1.048 .296
EBQ6.NES/grazing .037 .015 .198 2.505 .013
EBQ7 Snacking .024 .024 .079 1.008 315
BMI -.008 .009 -.076 -.882 378

Dependent Variable: Interpersonal hypersensitivity

Depression

The model explained 40% of variance €R0.40, R adjusted 036; F = 10.65, P<0.001) where
Guilt/restraint $=.296), Overeating out of meal5196), and NES/grazin@£ .150) were the
main positive predictors of depression, and BMX, @ed the other EBQ scales were not significant

predictors (p>0.05) (see table 35).



Table 35 Regression summary results: Depression

Standardized
Unstandardized Coefficier Coefficients
B Std. Error Beta t Sig.
1 (Constant) -.539 .300 -1.796 .075
sex 150 .092 113 1.627 .106
EBQ1. Uncontrolled -.009 .007 -.110 -1.346 .180
Hypercontrolled.
EBQ2 Guilt/restraint .028 .008 294 3.378 .001
EBQ3 Overeating during .019 .009 .169 1.981 .050
meals
EB4 Overeating out of mee .037 .017 .196 2.250 .026
EBQ5 Irregular overeatibg .003 .016 .014 .187 .852
EBQ6.NES/grazing .028 .014 .150 2.021 .045
EBQ7 Snhacking .027 .023 .085 1.149 252
BMI -.007 .009 -.067 -.828 409

Dependent Variable: Depression

Anxiety

The model explained 42% of variance €R0.42, R adjusted 039; F = 11.90, P<0.001) where
Overeating out of meal$£.308), Guilt/restrainti=.253), and NES/grazin@£ .221) were the
main positive predictors of Anxiety, whereas, Bigx and the other EBQ scales were not

significant predictors (p>0.05) (see table 36).



Table 36 Regression summary results: Anxiety

Standardized
Unstandardized Coefficier Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) =772 .286 -2.696 .008
sex 141 .088 .109 1.604 111
EBQ1. Uncontrolled -.001 .006 -.016 -.203 .840
Hypercontrolled.
EBQ2 Guilt/restraint .024 .008 .253 2.972 .003
EBQ3 Overeating during .001 .009 .009 107 915
meals
EB4 Overeating out of .058 .016 .308 3.626 .0001
meals
EBQ5 Irregular -.007 .015 -.034 -.457 .648
overeatibg
EBQ6.NES/grazing .050 .013 271 3.729 .0001
EBQ?7 Snacking .025 .022 .080 1.103 272
BMI -.002 .008 -.017 -.218 .828

Dependent Variable: Anxiety



Hostility

The model explained 29% of variance @R0.29, R adjusted 025; F = 6.77, P<0.001) where
NES/grazing §= .230) and Overeating during medls (215) were the main positive predictors of
hostility. In contrast, BMI, sex and the other EBCales were not significant predictors (p>0.05)

(see table 37).

Table 37 Regression summary results: Hostility

Standardized
Unstandardized Coefficier Coefficients

B Std. Error Beta t Sig.
1 (Constant) -.256 295 -.866 .388
sex 164 .091 .136 1.814 072
EBQ1. Uncontrolled .003 .006 .043 .486 .628
Hypercontrolled.
EBQ2 Guilt/restraint .013 .008 151 1.601 112
EBQ3 Overeating during .022 .009 .215 2.331 021
meals
EB4 Overeating out of mee .031 .016 A77 1.878 .062
EBQ5 Irregular overeatibg -.030 .016 -.158 -1.916 .057
EBQ6.NES/grazing .040 .014 .230 2.860 .005
EBQ7 Snacking .001 .023 .004 .056 .956
BMI -.007 .009 -.068 -.785 434

Dependent Variable: Hostility

Phobic anxiety



The model explained 21% of variance €R0.21, R adjusted 016; F = 6.77, P<0.001) where
NES/grazing §= .243) was the only positive predictor of Phadmxiety. In contrast, BMI, sex and

the other EBQ scales were not significant pred&c{pr0.05) (see table 38).

Table 38 Regression summary results: Phobic anxiety

Standardized
Unstandardized Coefficier Coefficients

B Std. Error Beta t Sig.
1 (Constant) -.394 257 -1.529 128
sex 144 .079 .145 1.822 .070
EBQ1. Uncontrolled. .002 .006 .030 318 751
EBQ2 Guilt/restraint .009 .007 119 1.195 234
EBQ3 Overeating during -.001 .008 -.016 -.161 .873
meals
EB4 Overeating out of meals .019 .014 .130 1.303 195
EBQ5 Irregular overeatibg -.011 .014 -.071 -.808 420
EBQ6.NES/grazing .034 .012 .243 2.852 .005
EBQ7 Snacking .030 .020 127 1.497 137
BMI -.004 .007 -.053 -571 .569

Dependent Variable: Phobic anxiety

Paranoid Ideation

The model explained 22% of variance €R0.22, R adjusted 0.16; F =5.8P<0.001), where
Guilt/restraint $=.271) and NES/grazin@£€ .265) were the main positive predictors of Pai@no
ideation. BMI resulted to be a negative predicfiar-(208), whereas Sex and the other EBQ scales

were not significant predictors (p>0.05) (see t&dde



Table 39 Regression summary results: Paranoidiaeat

Standardized
Unstandardized Coefficier Coefficients
B Std. Error Beta t Sig.
1 (Constant) 127 .389 .326 745
sex 117 119 .075 .980 329
EBQ1. Uncontrolled .003 .008 .031 347 729
overeating/Hypercontrolled
EBQ2 Guilt/restraint .030 011 271 2.816 .006
EBQ3 Overeating during .012 .012 .089 .946 .346
meals
EB4 Overeating out of mee .023 .022 .104 1.082 .281
EBQS5 Irregular overeatibg -.038 .021 -.153 -1.817 071
EBQ6.NES/grazing .059 .018 .265 3.228 .002
EBQ7 Snacking .029 .030 .079 .966 .336
BMI -.026 011 -.208 -2.340 021

Dependent Variable: Paranoid ideation

Psychoticism

The model explained 37% of variance @R0.37, R adjusted 0.33; F = 9.58<0.001) where
Guilt/restraint = .271) NES/grazingE .265) were the main positive predictors of Psyiciem,
BMI resulted to be a negative predictfe{ .208), whereas Sex and the other EBQ scales were

not significant predictors (p>0.05) (see table 40).



Tab. 40 Regression summary results: Psychoticism

Standardized
Unstandardized Coefficier Coefficients

B Std. Error Beta t Sig.
1 (Constant) -.013 253 -.050 .960
gender -.090 .077 -.082 -1.164 246
EBQ1. Uncontrolled 011 .006 .165 1.991 .048
/Hypercontrolled.
EBQ2 Guilt/restraint -.008 .007 -.101 -1.136 .258
EBQ3 Overeating during -.010 .008 -111 -1.281 .202
meals
EB4 Overeating out of mee .022 .014 .140 1.579 116
EBQ5 Irregular overeating .008 .013 .048 .619 537
EBQ6.NES/grazing .062 .012 .395 5.208 .0001
EBQ7 Snacking .041 .020 157 2.076 .040
BMI -.009 .007 -.107 -1.296 197

Dependent VariablePsychoticism

4.4 DISCUSSIONS

The first aim of the study was to explore the amsdmmn of BMI (both as continuous and
categorical variable) and binge eating with psyopual distress.

As reported in many studies, we expected to fintdigher level of psychological distress in
overweight and obese groups (e.g., Baumeisteir &da2007; Barry, et al., 2008; Reynoso et
al., 2011) and in binge eaters (Colles et al., 20@#by, et al, 2007; Fandifio et al., 2016nes-
Corneilleet al., 2012). Our hypothesis was only partianformed.

Only 78 individuals (11.29%) of the toal sample &vetassified as BED according to BES
cut off (Gormally et al, 1982), but this percentagas higher than that found in the general
population (1.7-4%) (APA, 2000) and more similarthe proportion of BED obese in the

generalpopulation (10% (Legenbauer et al., 2011). Although the majooitybinge eaters were



obese (74%), followed by 19% overweight and 6% ramveight, this result confirms that binge
eating can occur in both nonobese and obese indilddCarrard, et al, 2012).

In all ANOVAs BED, BMI and gender had an independeffiect on psychological distress,
while age was not entered in the analysis, becauseur sample it did not represent a
confounding variable.

Binge eaters, compared to non bingers, reportedifisignt higher level of Somatization,
Obsessive-Compulsiveness, Interpersonal Hypersegtysit Depression, Anxiety, Hostility,
Phobic Anxiety, Paranoid Ideation and Psychotici$his result is in line with previous studies
in which binge eating is associated with an higkeel of psychopathology (Colles et al., 2007;
Darby, 2007; Fandifio et al., 2010; Fassino et28l03; Jones-Corneille et al., 2012; Petroni et
al., 2007; Ramacciotti, et al., 2008).

Significant differences were found also between Bidtegories in all SCL-90-R scales,
with the exception of Somatization and Phobic atyxidHowever, in contrast with our
hypothesis, obese group showed a significantly fdexel of psychological distress compared to
normal weight. Other studies (i.e., Goldney et 2009; Hach, et al., 2006; John, et al., 2005;
Roberts et al, 2002) have also shown that an hiBMdrwas not associated with higher level of
psychological distress. Our results were only pHytin accordance with a study by Papelbaum
et al. (2010) in which an higher BMI was not asated with SCL-90-R scales apart from
Somatization.

In accordance with other studies (Becker et alQ12@erry et al, 2008; Carpenter et al.,
2000; Heo et al., 2006; Mather et al., 2009; Picigeet al, 2007; Zaho et al., 2009a; 2009b;
2012), females showed an higher level of psycholgilistress, reporting significantly higher
scores than men in all SCL90-R scales,

Overall, results of multiple regression analysievséd that in all the models the predictors
(BED, BMI and gender) explained a small to mediuariance of different psychological

distress.



Binge eating was the main predictor of psycholdgidstress in term of obsessive-
compulsiveness, interpersonal hypersensitivity, relegpon, anxiety, phobic anxiety paranoid
ideation and psychotism.

Female gender was the main predictor of somatizaditd hostility, whether a lower BMI
had a small but still statistically significant iaxg on psychological distress

Therefore, the present study confirmed that sexthadoresence of binge eating represent
major risk factors for psychological distress, inel with the literature (i.e. Van de Merwe,
2007).

In addiction, these results suggested that not trdylevel of psychological distress seems
to be more related to the severity of BED than p€3avaras et al., 2008; Hudson et al., 2007;
Fabricatore & Wadden, 2004; Dingemans et al., 200Rfley et al., 2000; Ramacciotti et al.,
2000), but also that a lower BMI is related to aghkr psychological distress. Consequently,
being obese seems to represent a protective faotor psychological distress. This is in line
with the “jolly-fat” hypothesis of Crisp and McGuiass (1975) in which obese are more “jolly”
people than those with normal weight. On the @girSharma (2012) observed a considerable
overlap between mental health and obesity co-epmgmarticularly in the treatment seeking
obese (clinical population).

Therefore, as suggested by Friedman & Brownell $).9%e third generation studies should
focus on the causal relationship between obesitlypsychological distress, investigating which
subgroup of obese have major psychological dysfomcthe nature of this dysfunction and the
protective and risk factors that intervene.

Furthermore, no interactions were found of gend&viF categories in common overeating
behaviours, apart from overeating out of meals, reshiemales overweight scored higher
compared to obese and normal weight females.

Significant differences were found between BMI grdn five of the EBQ scales, where

obese group scored significantly higher on gusthant, overeating during and out of meals



compared to the other groups. Normal weight graxgresd significantly higher in uncontrolled
overeating /hypercontrolled and snacking.

These results in BMI groups seem to be in line vattme common patterns of obese
individuals, in which overeating behaviours thatynoecur in every moment of the day might
not necessarily be followed by hypercontrol ovetinga Eating out of meals might be
characterized by nibbling/picking episodes (eatm@n unplanned, repetitious manner between
meals and snacks without feeling a loss of conwolpy hyperphagia (during or out of meals)
where a huge amount of food can be eaten withoatldlck of control, because food is
considered a pleasure and people do not intendpoesting (Gremigni & Letizia, 2011).

Besides, females scored significantly higher thaennin many EBQ scales such as
Guilt/restraint, Overeating during and out of mealES/grazing and Snacking. This seems to be
in line with other studies (Framson et al, 2009yé&l & Wardle, 1999), where women showed
higher level of disinhibition and were more likélyan men to respond to emotional distress by
eating.

The second hypothesis of the study was confirmeguRs from linear regression analysis
highlighted that specific overeating behaviours 8itazing, Overeating out of meals,
Guilt/restraint, and Overeating during meals) weositive predictors of psychological distress
(SCL-90R scales). These results are in line widvipus studies. For instance, Lane and Swabo
(2013) in a student sample, found a positive aaioais between grazing and binge eating, night
eating and chaotic eating, indicating that the ¢gog to graze is related to a tendency to binge
eat, and the relationship is not accounted for bgrese of loss of control.

In addition, studies reported an association batweES and several psychopathological
features including depressed mood (Striegel-Modoral.e 2010; Allison et al., 2009; Striegel-
Moore et al., 2008Gluck, Geliebter, & Satov, 2001).

More in depth, in the present study, NES/grazing feaind to be a positive predictor in all

SCL-90R scales scale, and Guilt restraint represeiat positive predictor of Somatisation,



Obsessive-compulsiveness, Interpersonal hypersatysiDepression, and Anxiety. Overeating
out of meals was a positive predictor of both Depi@n and Anxiety, whereas Overeating
during meals was a positive predictor of Obsessi@mpulsiveness, Interpersonal
hypersensitivity and Hostility. BMI was found togagively predict only Paranoid ideation and
Psychoticism.

These results suggested that also subclinical fafriainge eating (e.g., all the variety of
overeating behaviours taken into consideratiorhia $tudy) might be associated with different
form of psychological distress. Indeed, in linehwidther studies (Striegel-Moore et al., 2010;
Stunkard & Allison, 2003), NES was associated witihore severe psychological distress.

No causal association can be detected from thesdtseso that overeating behaviours
might be a dysfunctional way to manage the psydho#b distress (Yau, Potenza, 2013) or
having a disordered eating pattern might contriboijgsychological distress.

In this study the majority of participants were Hungers, according to BES cut-off, but, as
some authors reported (Sanderson, 2004; Hsu, &wojli& Benotti, 1997), in no-clinical
populations the prevalence of partial syndromengatlisorders is higher than that of full-
syndrome although with lower frequency and severifiiherefore, these different forms of
overeating should be assessed more carefully ieram prevent a more severe BED and

psychological distress.

4.4.1 Strenghts and limitations of the study

The present study has many strengths: first ofitak the first study in Italy that has
investigated, in a large general population santple,associations between BMI, binge eating
and psychological distress, and also between commmereating behaviors and psychological

distress.



Only few studies (e.g., Lane & Swabo, 2013; Pisr&aPopkin, 2010; Tam et al, 2010;
Macht, et al, 2005) have explored atypical ovengabehaviours in the general population, but
they included only some of them (e.g. grazing aratking).

We also used both ANOVA and multiple regressionlyais in order to take into
consideration BMI either as a continuous or a aaiegl variable, also controlling for the main
confounding variables.

However this study has also some limitations. Fofsall, the cross-sectional design of the
study did not allow to infer a causal relationshipetween variables (BMI, overeating, and
psychological distress).

In addition, the unbalanced characteristic of tlengles used, composed mainly by
relatively young and highly educated women, madamttonly partially representative of the
Italian population.

Finally, the data collected were based on selfntepdameasures of weight and height, which
according taKrul, Daanen and Choi (2011) magsult in an underestimation of BMI; however,
other authors reported a good correlation with messweight and height (Spencer et al., 2002),

suggesting that self-reports can be reliabily used.

4.5 CONCLUSION

Overall, BMI was not associated with psychologidadtress, but binge eating strongly
influenced the level of psychopatology. Furthermdd®il and male gender were negative
predictors of psychological distress, acting astamtially protective factors against distress.

Common subthreshould overeating behaviours (NE&imy, overeating during and out of
meals, guilt/restraint) have been found to be pa@sipredictors of psychological distress.
Therefore, we could conclude from this study thatmain risk factors for psychological distress

are represented by disordered eating behavioun® than by BMI.



Further studies might compare clinical and genpagdulations by a complete assessment
including both self-report and measured or direahserved variables, such as overeating
behaviours (BED, NES, common overeating), emotior@tternal and restraint eating,
controlling for all confounding variables. To acqaimh this goal, a much larger sample is
necessary and much more time and finantial ressuceise direct observation of behaviours

than that used or available in this study.



Chapther 5: STUDY 2
Test restest validity and reliability of Mindfulness Eating Questionnaire

in Italian samples

5.1 BACKGROUND

Eating behaviors seem to affect peopleslth, mood, and performand@h@plin & Smith,
2011; Quirk et al., 2013; Reeves, Halsey, McMeeHudber, 2013).

A recent review (Schaefer & Magnuson, 2014) shohat trestrictive diets are likely
ineffective for weight loss and have negative cgas@ces on eating habits and psychological
well-being. On the contrary, no-dieting programattencourage eating in response to internal
hunger and satiety cues are more likely to be sffeen promoting healthy eating and quality of
life.

The mindfulness-based eating awarersggsoach(MB-EAT) (Kristeller & Wolever, 2011)
is a no-dieting program based on the acquisitiomioidful eating (ME). ME is a learned skill
that can be described as a nonjudgmental awaresfepdiysical and emotional sensations
associated with eating (Framson et al, 2009)ndful eating might helpto recognize and
respond to internal cues of hunger and satiet{o atanage inappropriate emotional and external
cues

ME-based interventions have been found effectivedtucing obesity-related behaviors and
promoting weight maintenance and weight loss (QlRet al.,, 2014). Positive outcomes have
been found in relation to binge eating (Kristel&enWolever, 2011; Courbasson et al., 2011;
Smith et al., 2006; Kristeller & Hallett, 1999), etional and external eating (Alberts et al.,
2012; Woolhouse et al., 2012; Leahey, et al., 2088} dietary intake (Miller et al., 2012;

Timmerman & Brown, 2012).



There isempirical evidencethat ME interventions can help reducing a varietyegative
dimensions including depression (Kristeller & Walvg011; Leahey et al, 2008), anxiety (Smith
et al, 2006), body image concern (Alberts et all®@Pand physical symptoms (Miller et al,
2014; Dalen et al., 2010), although a mixed metbdly (Kidd et al., 2013) concluded that
reductions in psychological distress were rathealsm

ME-based interventions have also been found toeasw the level of physical activity
(Tapper et al, 2009) and reduce Body Mass IndexI[EMalen et al, 2010; Tapper et al, 2009;
Niemeier et al., 2012), although reported effeeesifor change in body weight were small
(Kidd et al, 2013).

In light of the promising results of the ME-baseipwach, researchers and clinicians need
effective tools to measure those variables thatpaminent to the desired change (Hulbert-
Williams et al., 2014).

The quantitative assessment of mindfulness as ehpiygical state or learned skill has
kindled a fast-growing interest in the last threeatles, and various self-report questionnaires
have been developed and used to measure a genaddlimess construct (Sauer et al, 2013;
Park et al., 2013; Bergomi et al., 2013).

However, at the present time, only two scales amdlable to assess mindful eating: the
Mindful Eating Questionnaire (MEQ; Framson et &09) and the Mindful Eating Scale (MES;
Hulbert-Williams et al, 2014). The MES was at aypreliminary stage of development when
we started this study, whereas the MEQ had beeadrused in various researches in different
countries such as US, Australia and Spain (Kiddle2013; Moor et al.,2013; Garaulet et al,
2012; Beshara et al.,, 2013).

The authors of MEQ (Framson et al, 2009) underlseekral limitations of the preliminary
validation study and none of the subsequent stadldsessed the psychometric characteristics of
MEQ except for Cronbach’s alpha reliability.

In addition, other authors suggested exploringhterrtthe relation of mindful eating with



BMI and physical activity as it was not straightf@rd (Moor et al, 2013).

5.1.1 Objectives and Hypothesis
The present validation study represents an attémptdress some limitations of previous
studies to better characterizing the MEQ psychameiroperties. Specifically: a) a larger
sample size was used; b) practitioners were rextuiom a broader range of meditation and
yoga-type practices; c) the subjects’ actual dyetanactice; was taken into consideration d)
structural validity of MEQ was addressed with bedploratory and confirmatory factor analyses
to test whether the factonodel represented a satisfactory solution for ta&;de) we tested
criterion validity through correlation with a re&rce measure of general mindfulness; f) test-
retest reliability was calculated in addition t@eimal consistency; g) it was attempted to prove
that MEQ measures the same construct in a difféa@guage and culture than the original. Two
main differences between Italy and US are potdntialated to our study matter: a) Italy is
characterized byhe Italian-styleMediterraneardiet (i.e., low total fat, low saturated fat, high
complex carbohydrates, and high dietary fiber (@4wuzi & Branca, 1995) which is different
from the US dietary pattern; b) in Italy mindfultieg is still less investigated than in US as it is
shown by the paucity of published studies (Comp@edius, Grossi, 2012).
In the present study, hypotheses regarding coiwaktor mean differences related to
mindful-eating were formulated a priori:
1) Positive correlations were expected between MEQs@lbs and the general
mindfulness tool.
2) Participants with previous meditation experiencepracticing yoga were expected to
report higher level of mindful eating than thoséheut such experiences (Baer, Walsh,
& Lykins, 2009).
3) Obese and overweight people were expected to repeet level of mindful eating than

normal weight people (Kristeller & Wolver, 2011; Bloet al, 2013).



4) Finally, we expected to observe a negative assooiaf mindful eating with being on a

restrictive diet (Shafer et al, 2014).

5.2 METHODS

521 Study design and setting

This is a cross-sectional validation study aimeiirgaroving the psychometric properties of
the Mindful Eating Questionnaire (MEQ) by assessiegn dimensionalitytest-retest reliability,
and criterion validity in Italy, a different culerand language from the original study. The
permission for this study was obtained from thadaiiResearciCommitteeof theUniversity of
Bologna

A convenience sampling approach was employed in wpaticipants were recruited in
different settings in central and northern Italyvibeen January and December 2013. A large part
of the study sample was selected from the genespllption by 20 students as part of a
requirement for a psychometrics course. Other @pants were recruited by direct contact in a
mindfulness center, in two weight-loss centers, @nfbur yoga or yoga-type centers. A small
independent group was enrolled at a university aibaison center to complete the MEQ twice at
a four-week interval.

On designing this study we used the STROBE chedkien EIm, Altman, & Egger, 2007)
complemented by the COSMIN checklist (Terwee e2@1,2) and recommendations by Gleason

and colleagues (2010) to make sure that the stietyhm standards for good quality.

5.2.2 Participants

In establishing the sample size we made sure te leasufficient number of cases for
randomly splitting the sample into two separatesautples to run exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA), arat the CFA model to converge without

improper solutions (Wolf, Harrington, Clark, & Mg, 2013).



The test-retest sample size was calculated withepaiv95% and the type | error rate of
0.05. Allowing for attrition, 72 was considered an adetgu@rget number to detect a Cohen's d
effect size of at least 0.50 in the associatiorwbeh pre- and post-test measures. Eligibility
criteria for inclusion both in the principal samm@ad the independent test-retest sample were
adults of both genders, aged 18 years or overahladto read or speak Italian

5.2.3 Variables and measurement

The main variable of this study was mindful eating,measured with the Mindful Eating
Questionnaire (MEQ); Framson et al, 20089)generaltendency to benindful in daily life, as
measured with th&reiburg Mindfulness Inventory (FMI; Buchheld, ét2001; Walach, et al.,
2006; Kohols et al., 2009yas used as a criterion variable for assessinyadhdity of MEQ.
Meditation, physical activity, BMI, and diet plareve also used to assess criterion validity of the
MEQ, while demographic information were used agptél confounders

The MEQ (Framson et al, 2009) is composed of 2&stascored one to four with higher
scores indicating greater degrees of mindful eatindgpeing aware of and able to respond to
physiological indicators of hunger and satiety. EéfAthe original scale (Framson et al, 2009)
resulted in five categories of mindful eating: agraess of physiological and psychological
experiences while eating (i.Awarenesp ability to stop eating when full (i.eQisinhibition),
not eating in response to negative emotions geotional respongeattentiveness during food
consumption (i.e.Distraction), and awareness of external cues for consumptien External
cueg. The MEQ has been shown to possess acceptabl@ahtconsistency (Cronbach’s alpha
ranging from 0.64 to 0.83) and adequate relativieltyabased on associations with yoga and not
with other physical activities (Framson et al, 200che MEQ was translated from English into
Italian and then independently back-translated Wwg bilingual psychologists following an
iterative method (Guillemin et al, 1993). Any dmgancies between the two versions were

resolved by joint agreement between the translators



The FMI (Buchheld et al., 2001; Walach et al., 2006hols et al., 2009) evaluates several
interrelated aspects of mindfulness such as cegnjirocess, acceptance of experience, and a
non-judgmental stance, using a four-point scalgiranfrom one to four. We used a short 13-
item version of FMI (Sauer et al, 2013), which i@sned by two subscaleBresencg6 items),
measuring attention-related aspects of mindfulnasd,Acceptancg7 items), measuring non-
evaluative, open, and curious attitude towards @onsness content. Cronbach’s alphas of the
two scales in the present study were 0.71 and €e8pgectively.

The questionnaire administered to the study samjde contained basic demographic
information (gender, age, educational level); aspbmetric measures (self-reported current
weight in kilograms and height in meters); frequerftmes per week) and type of physical
activity; meditation experience (yes-no), and beanga specific diet plan. BMI was calculated
as current weight divided by height squared. Categlvariables were created for BMI (< 25;
25-29.90;> 30), years of age (18-29, 30-40, > 40), educatsmtdndary, university), type of
physical activity (none; yoga and other activitisch as taichi, gigong, baguazhang, martial arts
and postural streching-pilates; aerobic exercigeh @s running, walking, cycling, swimming,
and team sports); intensity of exercise (none; maide= 1-3 times/week; strenuowas3
times/week) and diet plan (weight loss and othstriaive diets such as low fat/low cholesterol,

low salt/sodium, or diabetic diet; vegetarian/vdgsacrobiotic; no diet).

524 Statistical analysis

Data quality was assessed by checking for compmstenf responses. Subjects with%
missing data were excluded from analyses. Missilges of subject with <5% missing data
were assumed to be missing at random (MAR) andaced using MICE (multivariate
imputation by chained equations) method. Estimafeparameters of interest were averaged
across 5 copies of the data to give a single ewstimand standard errors were computed

according to Rubin’s rules. Potential bias aridimmgn questionnaires not filled in completely or



subjects lost to retest was addressed by contgothat individuals with missing data had the
same characteristics as the whole sample.

Test for multivariate skewness and kurtosis werendooted to assess multivariate
distribution of data. Analyses were then perfornmethree steps.

Step 1 Structural validity was addressed by performifgAEand CFA, after dividing the
entire sample into two random halves. The corm@hathatrix of the 28 MEQ items in the first
half of the sample was subjedt& principal axis factoring (PAF) and oblimin rotationParallel
analysis (PA) was used to determine the numbermofneon factors to retain (Bentler & Wu,
2005),and a cut-off of 0.35 was used to select signitidantor loadings. CFA was performed
on the second half of the sample to test the faotodel that emerged from EFA. Model
parameters were estimated using the robust maxitiketthood method, which corrects for
non-normal data. The goodness of fit was assessiad the Satorra-Bentler scalgd statistic
(S-Bx?® (Hayton & Allen, 2007), the root mean square eafoapproximation (RMSEA, cut-off
< 0.08) (Satorra & Bentler, 1888), the standardizext mean square residual (SRMR, cut-off <
0.08) (Browne & Cudeck, 1993) and the comparativentlex (CFl, cut-off> 0.90) (Hu &
Bentler, 1999).

Step 2 Internal consistency was calculated for the tM&Q and each scale separately in
the entire sample using Cronbach’s alpha (cut=0f0.70) (Bentler, 1990). and corrected item-
total correlations X 0.30) (Nonnally, 1978). To assess test-retesaliiiy, an independent
sample participated in two administrations of ME@der similar conditions (e.g. type of
administration, setting and instructions) at a timeerval of four weeks, and the intraclass
correlation coefficient (ICC) with a 2-way randorfieets model (cut-off> 0.70) (Nonnally,

1978) was calculated.

Step 3 As evidence of criterion validity, zero-order @ations were calculated between

MEQ scales and FMI scales. ANOVAs were computeggothe ability of MEQ to differentiate



between groups based on meditation, physical &gtidMI, and diet plan. The interactions
between independent variables (sociodemographicsabgroups) was not analyzed because of
their high numerosity compared to the sample sMeans, standard deviations (SD), and
standard error of measurement (SE) were calcufateshch MEQ scale for relevant subgroups.
In the evaluation of estimates, we based conclgs@nstatistical significancé(< 0.05).
CFA was performed using LISREL version 8.80 (Joogs& Sorbom, 2008).and other analyses

were performed with IBM SPSS version 21.0 (2012).

5.3 RESULTS

5.3.1 Sample characteristics

The initial sample consisted of 1094 subjects, d@adadditional patients formed the test-
retest sampleThe main total sample shrank to 1067 subjectsuss@/ questionnaires (2.5%)
were excluded from analyses forincompleteness. There were no statistically sigarit
differences on demographic characteristics betvsedmects who completed the questionnaire
and those who provided incomplete answers. Of X88Fondents, 59 (5.5%) were recruited in a
mindfulness center, 78 (7.3%) in two weight-losatees, 70 (6.6%) in four yoga or yoga-type
centers, and 860 (80.6%) constituted the generpulpton sample recruited by students.

Sample characteristics are presented in Table 41



Table 41. Sociodemographic characteristics of gigeints (N = 1067)

Gender, N (%)

Female 655 (61.4)
Male 412 (38.6)
Age, years, mear SD 34.1+ 12.8
Age category, N (%)

18-30 years 594 (55.7)
31-40 years 189 (17.7)
>40 years 284 (26.6)
Education, N (%)

Secondary 497 (46.6)
University 570 (53.4)
Meditation experience, N (%)

None 940 (88.1)
Some 127 (11.9)
Type of physical activity, N (%)

None 331 (31.0)
Aerobic 636 (59.6)
Yoga-type 100 (9.4)
Exercise intensity (time/week), N (%)

Sedentary (never) 331 (31.0)
Moderate (1-3 times/week) 497 (46.6)
Strenous (>3 times/week) 239 (22.4)
Diet, N (%)

No diet 858 (80.4)
Weight-loss/other restrictive diets 167 (15.7)
Vegetarian/vegan/macrobiotic 42 (3.9)
Body Mass Index, mear SDP 242+ 5.6
Body Mass Index category, N (%)

Normal (<25) 729 (68.3)
Overweight (25-29.9) 227 (21.3)
Obese (>30) 111 (10.4)

aSD standard deviation

Participants were all Italian, predominantly womgoung adults, well educated, normal
weight, practicing aerobic exercise with moderatensity, and not on a diet plan. Participants
who declared to have meditation experiences weratdl?% and those practicing yoga or yoga-
type activities were about 9%.

The test-retest sample shrank to 60 cases as ]ecsifl7%) did not complete the MEQ
again at the four-week interval. No significant feliences were found on demographic

characteristics between the initial sample andesibjwho declined participation in the second



administration of the questionnaire. Participantshie final sample were 52% male, aged 18-74

years (mean age 40t812 years).

5.3.2 Structural validity

All MEQ items showed an approximately normal dmsition; however, tests for
multivariate skewness ankurtosis were significantp( < 0.001), indicating a non-normal
multivariatedistribution. After extracting eigenvalues from tteta correlation matrix of the first
subsample, only the first four actual eigenvaluesengreater than those generated by PA, and
thus four factors were retained. Two items (i.2mis 8 and 25) were cut because they did not
meet the minimum required factor loading. Theref®EA yielded a finalsampleof 26 items
loading= 0.35,representing the followinfactors: Disinhibition (8 items), Awareness (11Imt,
Distraction (3 items), and Emotional response émi). Factors were named on the basih®f
subsets that emerged from the original MEQ studsr{fSon et al, 2009), although the number of
factors extracted changed from five to four. Fodrtlme six external cues items became
subsumed by Awareness, except for item 3 (“At dypathere there is a lot of good food, |
notice when it makes me want to eat more food tretrould”), which loaded on Disinhibition,
and item 8 (“I notice when just going into a movieater makes me want to eat candy or
popcorn”) that was excluded. Therefore, Awarendsened as being aware of how food affects
the senses and internal states, kept all the afigiems with the addition of four items from the
External cues domain. Disinhibition, defined as dbdity to stop eating when full, retained the
original items except for item 25 (“When I'm at @staurant, | can tell when the portion I've
been served is too large for me”), which was exetljdand acquired item 3 from the External
cues domain. Distraction and Emotional responsé bwmintained their original composition.
The four-factor solution accounted for 45% of th&lk variance. This proportion was acceptable
since in EFA we used an estimation method (i.e.F)Pthat extracts only the common item

variance, avoiding the inflation of estimates ofiaace accounted for.



The four-factor model was tested in the second dfatie sample with CFA. Fit indices met
the cut-off values, indicating that the model pdmd an acceptable representation of the data
(RMSEA = 0.068; 90% CI 0.64-0.73; SRMR = 0.072; GFD.90). Pearson’s correlations
between factors ranged from 0.03 to 0.55, indicatimat factors were measuring different
aspects of the general mindful eating construct.

Scores for each of the MEQ factors were calculaedhe mean of items comprising that

factor and the MEQ summary score was calculatedeasean of the four factors.(see tab. 42).



Table 42. Exploratory factor analysis: 26-item MirndEating Questionnaire

Factors
Itentf Disinhibition Awareness Distraction Emotional
ltem 18 0.79
Item 2 0.72
ltem 11 0.68
ltem 15 0.58
Item 9 0.55
Item 7 0.51
Item 5 0.50
Item 3 0.46
Item 22 0.63
ltem 21 0.61
Item 12 0.51
Item 16 0.49
Item 10 0.47
Item 26 0.45
Item 23 0.45
Item 20 0.40
Item 4 0.38
ltem 14 0.35
ltem 24 0.35
Item 6 0.57
Item 28 0.47
ltem 1 0.45
Item 19 0.88
ltem 17 0.71
ltem 27 0.51
Item 13 0.36
Cronbach’'s 0.81 0.71 0.60 0.74

4tems with factor loadings <0.30 were suppressetl@ading values <0.20 are not reported.



5.3.3 Reliability

Internal consistency was acceptable, with a Crdmkadpha coefficient of 0.79 for the total
MEQ and in the 0.60-0.82 range for the MEQ scaies (able 42).

Corrected item-total correlations were in the 00400 range for Disinhibition, 0.30-0.44 for
Awareness, 0.36-0.41 for Distraction, and 0.43-0d3ZEmotional response. Test-retest stability
over a four-week period (N = 60) was acceptabléhan ICC of 0.83 (95% CI: 0.60-0.91) for
the MEQ total scale, and ICCs of 0.72 for Disinhdn (95% CI. 0.50-0.85) and Awareness
(95% CI: 0.49-0.85), 0.80 (95% CI: 0.64-0.89) fastaction, and 0.85 (95% CI: 0.73-0.92) for

Emotionalresponse.

5.34 Criterion validity

The mean MEQ summary score was slightly lower thahe original study (2.80 + 0.3%s.
2.92 £ 0.37). Consistent with our hypothesis, pasitorrelations, although small to moderate,
were observed between MEQ and FMI scales, withlues ranging between 0.10 and 0.37 (see

table 43).

Table 43 Correlations between MEQ and FMI scales

FIM total scale FMI Acceptance FMI Presence
MEQ total scale 0.34 0.25 0.36
MEQ Disinhibition 0.14 0.10 0.15
MEQ Awareness 0.31 0.21 0.37
MEQ Distraction 0.15 0.13 0.14
MEQ Emotional response 0.22 0.21 0.19

MEQ, Mindful Eating Questionnaire; FMI, Freiburg idifulness Inventory

All values were significant gi < 0.001 level.



Results of ANOVAs showed that compared to men, woneported higher mindful eating
on Disinhibition[F(1,1055) = 9.2p = 0.002 and Awarenesf~(1,1055) = 6.2p = 0.0], and
lower on Emotional respondé&(1,1055) = 42.5p < 0.00]. Older subjects reported higher
mindful eating on Disinhibition than both the othege-groupgF(2,1055) = 11.3P < 0.001;
post hoc Scheffé teqt < 0.0]. Compared to less educated people, those who were mo
educated scored lower on Disinhibitifif(1,1055) = 17.4p < 0.00] andhigher on Awareness
[F(1,1055) = 12.4p < 0.001.

Meditators compared to non-meditators showed higheres in DisinhibitiorfiF(1,1065) =
6.7, p = 0.0], Distraction[F(1,1065) = 4.3p = 0.04, and Emotional respong&(1,1065) =
13.1, p < 0.001. People practicing yoga and yoga-type activitiesred higher than those
practicing aerobic in both Disinhibitidir(1,1062) = 4.2p = 0.04 and DistractiorfF(1,1062) =
4.3,p = 0.04, regardless of exercise intensity. No significassociations were found between
MEQ scores and exercise intensity.

Higher BMI was associated with lower score in aE®I scales: DisinhibitiofF(1,1064) =
26.5,p < 0.003; AwarenesqF(1,1064) = 7.6p = 0.003, Distraction[F(1,1064) = 8.7p <
0.007; and Emotional respong€&(1,1064) = 35.7p < 0.003. Post hoc Scheffé comparisons
showed that both obese and overweight subjectsedctmwer than normal weight in
Disinhibition and Distractionp(< 0.01). In Awareness only obese people scoreéddan the
other groupsi < 0.01), and in Emotional response there was aedserin mindful eating that
paralleled the increase in BMI, with significantfdiences between all grougs< 0.01).

Being on a diet plan was associated with most ME&)es: Disinhibitior{F(1,1064) = 13.1,

p < 0.003, Awarenes$F(1,1064) = 74.3p = 0.0, and Emotional respon§g(1,1064) = 13.5
< 0.00]. Post hoc Scheffé tests showed that people onstaicteve diet scored lower in

Disinhibition than groups who were not on a dietfallowed a vegetarian diep(< 0.01). In



Emotional response people on a restrictive dietesttower of those who were not on a digt (
<0.01), while the difference in Awareness did re@ah statistical significance.
A summary table means and standard deviations lirtaakgory groups is reported in

Appendix (table 4A).

5.4 DISCUSSIONS

The present research contributes to the advancewfembtindfulness measurement by
performing both EFA and CFA of the Mindfulness BgtiQuestionnaire (MEQ). Our findings
support the psychometric properties of the ltalMBQ, with a four-factor model showing
adequate fit to the data and acceptable internadistency and test-retest reliability. This is the
first study to investigate test-retest reliabiligynd the factor structure of the MEQ across
language and culture. It shows that the Italian MIE@ four-dimensional rather than a five-
dimensional instrument.

The most relevant difference between the origimad #he Italian MEQ consists in the
number of factors that were retained as a consegueiithe use of parallel analysis (PA) in our
study. PA is a Monte Carlo simulation techniquet tiepresents one of the most accurate EFA
factor retention methods (Bentlen, 2005), EFA dédrdo a 4-factor solution based on PA
resulted in a reduced number of items (i.e.y&8) loading in accordance with the established
0.35 cut-off. Within the Italian four-factor MEQhe Distraction and Emotional response scales
maintained their original composition, while thesbhibition and Awarenesscales were
formed by the original items completed with itenesided from the original External cue scale.
Specifically, four items of the previous Externaks scale were incorporated in the Awareness
scale, and one in the Disinhibition scale. Two lo¢ External cues items subsumed in the
Awareness scale refer to physiological awarenesaiéty and hunger cues (item 14 “When |
eat a big meal, | notice if it makes me feel heawgluggish”, and item 23 “I recognize when

I’'m eating and not hungry”) (Kristeleer & WolverQ21), while the other two refer to external



cues such as food advertisements or the presenaadish of candy. Therefore, in our study,
awareness of sensation/internal states and awarehexternal cues appeared to be part of the
same construct. This clustering pattern may retieghique characteristic of the study sample or
a common response that resulted from the more aectactor retention method used in this
study. Further research in different populationsneeded to better understand the eating
awareness dimension as measured by MEQ.

Relative validity based on associations with cidtewas acceptable. In line with our
hypotheses, a positive correlation without an @agesvas found between MEQ and FMI scales,
indicating that MEQ measures mindfulness in a $gedomain such as eating, which thus
requires a specific tool to be applied. As expedienn the literature (Baer et al, 2009),
participants with previous meditation experiencevatd higher levels of mindful eating than
those without such experience. Conversely, aeratiiwity was associated with lower mindful
eating (Framson et al., 2009; Moor et al., 2013)ilevthe intensity of exercise did not seem to
be related to mindful eating. In accordance witheotstudies (Framson et al., 2009; Moor et al.,
2013), a higher BMI was associated with lower mimdfating. Negative association of MEQ
scales with BMI and positive association with matiiin provide evidence of the construct
validity of MEQ. Furthermore, being on a restrietidiet was associated with a lower level of
mindful eating, supporting the idea that restrietdiets are not helpful in adopting healthy eating
habits (Shaefer et al., 2014).

In this study, both overweight and obese peopleewelinerable to external disinhibition
and distraction while eating, whereas obese indalgl were found to be less aware of both
external cues of food and internal signals of hureyed satiety. They also find difficult to
experience eating by all senses and eat more pomes to emotional states. These findings are
in line with the escape theory (Heatherton & Baistee, 1991) in which overeating in response
to negative emotions results from an attempt t@a@sor shift attention away from an ego-

threatening stimulus that causes aversive self@vess. Results of this study are also in line



with affect regulation models (Heatherton & Baurtexis 1991; Aldao, Nolen-Hoeksema, &

Schweizer, 2010; Wedig & Nock, 2010; Spoor et 2007; Telch, 1997) in which emotional

eaters overeat in response to negative affect bectliey have learned that it alleviates from
aversive mood states.

Finally, these results may contribute to explainywhindful eating interventions could be
effective in the treatment of obesity and bingengatKristeller et al., 2011; O'Reilly et al.,
2014).

Socio-demographic characteristics were partly eelab MEQ dimensions, with females
showing lower levels of mindful eating in the emsotl domain, in line with previous studies
(Framson et al., 2009; Oliver & Wardle, 1999).bigher in domains such as disinhibition and
awareness. Although women can be more aware aéxperience of eating and tend to have a
control over it, they may be more likely than memnrdspond to emotional distress by eating.

Older subjects reported higher mindful eating osifiibition than younger people, as in
Framson and colleague’s study (2009). In contraist the original study (Framson et al., 2009),
education was also associated with mindful eatwit) more educated people showing higher
eating awareness but also greater inability to saipg even when full. Although the MEQ was
used in other studies (Moor et al., 2013; Kiddlgt2013; Garautlet et al., 2012; Beshara et al.,
2013), it was not possible to compare the res@tabse mean values of MEQ were not reported

for subgroups based on demographic variables

5.4.1 Strenghts and Limitations

Although this study has many strengths and cortgguot only to extend the validity and
reliability of MEQ, but also to better understarme tconstruct of Mindful eating, which is still
not well-known, ome limitations and types of biagynnave affected the present results:

(a)This study used a convenience sample that wasnalstairom several clustering of

participants. A potential selection bias in therugment of participants can not be excluded. In



addiction, estimates of association derived froechsaicomplex sample may be less precise than
that derived from a simple random sample.

(b)Despite the large sample size and the varietgpetific subgroups, the whole sample
cannot be considered representative of the broadatidnal and social diversity of the Italian
population. In addition, although this study samipéel a better male-female balance than the
original study, female were still prevalent.

(c)Thetestretestsamplesize could have been larger, although it was quite adgfrom a
statistical point of viewHowever, a total of 12 subjects withdrew at theosécstage ofest-
retest a relevant proportion (17%) in a relative smaigle such as thigh = 60) and the
reasonsverenotgiven.

(d)Bias from inaccurate measurement may have aeffegtariables such as BMI, actual
dietary practice and physical exercise, as theywel-reported; therefore, future studies should
assess these variables more objectively.

(e)The cross-sectional nature of the study did nawakssessing mindful eating before and
after a specific mindful eating intervention, arnug this might be the focus of future

investigations.



5.5 CONCLUSION

Results from this study contribute to the empirigalidation of the concept of mindful
eating, supporting the use of the MEQ by cliniciamsl researchers to assess it in outcome
researchTheseresults would also add a better understanding @firtteraction between BMI,
diet, physical exercise and mindful eating, and Mduelp choosing effective strategies for

preventing or addressing overweight and obesiky ris



Chapther 6: STUDY 3
The roles of Mindfulness and Mindful eating as meditors and moderators

between overeating and psychological distress

6.1 BACKGROUND

Recent reviews (O’ Really et al.,, 2014; Godfrey,ak, 2014; Godsey, 2013; Wander-
Berghe et al., 2011; Katterman, et al., 2014) ssiggkea positive effect of mindfulness based
interventions on disordered eating behaviours saghbinge eating, emotional and external
eating. However, many of the results of the disedsstudies are limited due to the lack of a
control group. Therefore, it is not clear whethemot mindfulness can be considered a causal
factor in improving eating behaviours.

The associations between mindfulness and disordsatilg behaviours have been explored
in some studies both in clinical and non clinicapplations. In student-based population studies,
results showed positive association between mindgd and eating pathology (Lavender,
Lattimore, Fisher, & Malinowski, 2011; Lavenderatt, 2009;Masuda, Price, Latzman, 2012
In women, dispositional mindfulness was found tonkgatively associated with emotional and
uncontrolled eating, but not with cognitive resttaiOuwens et al. (2014)n a morbid obese
sample, also found that independent of socio-deapdges, BMI, and affective symptoms,
dispositional mindfulness was negatively associatéti emotional and external eating, and
positively associated with restraint eatiBgsides, in a study based on acollege studentslsamp
mindfulness has been shown to moderate the assoclatween disordered eating cognitions
and disordered eating behaviors and under highetdef mindfulness, the positive association
between disordered eating cognitions and disordeatidg symptoms is attenuated (Masuda, et

al., 2012).



Moor, Masuda, Bradley, and Goodnight (2014) rembrtbat body image flexibility
moderates the association between disordeatithg cognition and disordered eating behavior;
for women with greater body image flexibility, disered eating cognition was not positively
associated with disordered eating behavior.

In another study, (Tylka, Russell & Neal, 2014)fselmpassion (a component of
mindfulness) buffered the links from media thinnesated pressure to disordered eating and
thin-ideal internalization. Finally, mindfulness svéound to be a partial moderator in reducing
the disordered eating symptomatology in na intetiearnversus control group comparison (Bush,
Rossy, Mintz & Schopp, 2014).

As reported in the literature (e.g., Baer et aD@®Brown & Ryan, 2003), in the association
between mindfulness and eating behaviour pattepsychological distress (anxious and
depressive symptoms) have been found in relatiormiodfulness and disordered eating
behaviours, even though the direction of causafitgtill unclear. Another study (Coffey &
Hartman, 2013) reported an inverse relationshigvéenh mindfulness and psychological distress.

Associations between affective states and eatifgweurs have been found in women
concerned with their weight (Ouwens et al., 2088J in obese women with binge eating
disorders (Schulz & Laessle, 2010). On the otlardh Owen et al. (2014), in a morbid obese
sample, found that anxiety was associated only aitiotional eating, but not with restrained or
external eating, whereas depressive symptoms ve¢rg@gnificantly associated with either of the
eating behaviour styles.

Preliminary findings have also demonstrated thatdfuilness and psychological flexibility
moderate a variety of associations between harpguthological factors and behavioral health
outcomes (Andrew & Dulin 2007; Feltman et al.. 208@&shdan & Kane 2011; Kratz et al..
2007; Saavedra et al.. 20160 that a greater level of these variables atternthat strenght of the
association between psychological factors and owso For instance, Masuda and Wendell

(2010) found that mindfulness was inversely reldtedisordered eating cognitions and also to



general psychological ill-health and emotional réis$ in interpersonal contexts. Therefore,
Mindfulness was found to partially mediate the tielas between disordered eating-related
cognitions and the two predicted variables.

Masuda and Latzman (2012) reported that, indipethddéa demographic variables and
BMI, both self-concealment and psychological flatip were uniquely related to dieting. Only
psychological flexibility was uniquely associatedthwbulimia/food preoccupation and none of
them were uniquely associated with oral contral.adldition, mindfulness was also reported to
moderate the association between unavoidable skstig events and psychopathological
symptoms/negative affect (Bergomi, Strole, Michalgknke, & Barking, 2013). Mindfulness
and psychological flexibility resulted to be in&ated but not redundant constructs and they
were negatively associated with somatization, degioa, anxiety and general psychological
distress (Masuda & Tully, 2011).

Lastly, mindfulness was negatively associated wighiroticism and positively associated
with conscientiousness, while psychological inflelty was the opposite. Further,
conscientiousness evidenced the strongest contnibub mindfulness, and neuroticism to
psychological inflexibility (Latzman & Masuda, 2013

Taken as a whole, studies exploring the role ofdfuiimess as a mediator or moderator
between different variables are only at an onsejestMoreover, none of the previous studies has
analyzed the potential role of mindfulness and fuhdating as mediators or moderators in the

relationship between overeating behavior and pdggnal distress.



6.1.1 Objectives and hypothesis

Aims of the present study were:

— To explore the relationship between mindfulness amicdful eating with others
constructs such as emotional overeating, bingaggbdsychological distress, body disatisfaction
and kental well-being, as well as BMI as a contimigariable.

— To investigate the differences between groups apieewith various BMI (normal,
overweight and obese) on mindfulness, mindful egtiremotional overeating, body
dissatisfaction, and mental well-being.

— To test whether mindfulness and mindful eating migipresent respectively a mediator
and a moderator in the relationship between oviegand negative outcome (psychological
distress, body dissatisfaction and poor mental-iselhg). Mediator variables, in general, are
those that account for the relation between théigi@ and the criterion, whereas moderator
variables are those that affect the direction ansfieength of the relation between a predictor
variable and a criterion variable (Baron & Kenn98).

In particular, based on the literature, we expethatt

— mindfulness and mindful eating were positively assted with mental well-being and
negatively associated with BMbvereating behaviours, psychological distress, aody
dissatisfaction;

— compared to normal weight people, the obese repditgher frequency of overeating or
emotional eating, higher body dissatisfaction, IoVesel of quality of life and also lower level
of mindfulness and mindful eating;

— mindfulness was a mediator in the relationship betwovereating and psychological

distress, while mindful eating might more likelypresent a moderator in the same relatioship.



6. 2 METHODS

6.2.1 Participants

A total sample of 522 adults (males and femalesjewecruited from both clinical and
general populations using mixed methods. Some detee obtained using an on-line
psychometric assessment throwgiponential non-discriminative snowbadmpling. A pool of 17
initial informants (psychology students) were askeechominate, through their social networks,
about 17 other participants who met the eligibitititeria and could potentially contribute to the
study (N= 289). Even though the researcher hae ldbntrol over this sampling method,
snowball sampling is a useful tool for building wetks and increasing the number of
participants, in addition the process is cheappkrand cost-efficient (Goodman, 1961).

Other data were obtained using a paper versionhef dgame questionnaires among
mindfulness centers (N= 116) and weight-loss cer(tds 117).

Eligibility criteria were:>18 years of age, male or female, and a large yaoétbody
weight. Underweight people weeeposteriori excluded from the study, as their comparisons
with the other weight groups was outside the soolpthis study. After the exclusion of 20
subjects from the general population who reportd&iVd < 18, a final sample of 502 subjects
was considered for the present study.

Sample size was established based on epidemiolaiata on obesity and overweight in
Italy (Palmieri et al., 2010). To allow the recrmént of at least 50 obese (50% female), we
considered it necessary having at least 200 sgbjaeblved in the study. It is noteworth to
specify that not all subjects received the engsts battery; therefore, depending on the variables

selected for each analysis, the sample size vaoned 319 to 502.



6.2.2. Procedures
We obtained permission for this study from the &hResearciCommitteeof the University of
Bologna.Informed consent to participate in the assessmastobtained before entry into the study. Data

were collected from January 2013 to September 2014.

6.2.3 Measures

The assessment included socio-demographic variadaésreported weight and height, and
self-report questionnaires assessing eating betma\psychological distress and quality of life.

Socio-demographics included gender, age, and sawhalation factors often found to be
associated with disordered eating symptoms (Stridigere & Bulik, 2007) School education
was categorized into primary, secondary (high shread higher (university degree and more).
Self-reported height and weight data were usedatoutated BMI.Although the use of self-
report measures is associated to a general ovaegin of height and underestimation of
weight resulting in an underestimation of BMAr¢l, Daanen, & Choi, 2011)self-reported
measures are valid for identifying relationshipgpdemiological studies as they were found to
highly correlate with measured height and weight@90, p <0.001; Spencer et al., 2002).
Participants were categorized in three groups daogrto BMI levels: normal weight
(18.5<BMI<25; 52.99%), overweight (25<BMI<30; 23%) and obese (BMI>30; 23.90%)
(WHO, 1995). BMI was also taken as a continuousatée.

Binge and emotional overeating

Binge Eating Scal¢BES; Gordmally et al., 1982) was used to meabinge eating. A full
description of the questionnaire has been presentstaidy 1.

Emotional Overeating Questionnaif&0Q) (Masheb & Grilo, 2006) was used to assess
overeating behaviours associated with emotiondestdhe EOQ is a 6-item self-report
guestionnaire developed to measure overeating sporese to 6 different emotions: anxiety

(worry, jittery, nervous), sadness (blue, down, rdeped), loneliness (bored, discouraged,



worthless), tiredness (worn-out, fatigued), angesét, frustrated, furious), and happiness (good,
joyous, excited). The response set for the sixst&ra 7-point scale reflecting the frequency of
days in which the behavior occurred in the past&s (i.e., 0=no days, 1=1-5 days, B-12
days, 3=13-15 days, 446-22 days, 5 23-27 days, and & every day). The total score is
obtained by adding the responses of the six iterdsdaviding by six. Higher scores reflect more
frequent overeating. The OEQ has a good internakistency ¢= .85), and its items were
significantly and moderately correlated (range t82.70) with each other, with one factor
accounting for 58% of the variance. The EOQ items @tal score were characterized by good
test-retest reliability (ICCs, ranged from .62.%8). In the present study Cronbach’s alpha
values wasi= .73

Psychological distress, body dissatisfaction andtadevell-being

Symptoms Checklist 90 Revisg@bCL-90-R) (Derogatis, 1983; Prunas et al.,, 2012;
Derogatis, 2011) was used to assess psychologisakesk. A complete description of the
guestionnaire has been presented in study 1. drsthdy, instead of the 9 scales used in Study 1
and 2, we calculated a general summative index,Glabal Severity Index (GSI), which
represents a combination of the number of symptoep®rted with the intensity of each
symptom. It is a global measure of the severitythaf psychological distress suffered by the
individual. It varies from 0 to 4, with 4 indicagrthe higher level of distress.

Body Image Avoidance QuestionnaBiAQ; Rosen, et al, 1991) was used to meabudy
dissatisfactionBIAQ is a19-item questionnaire that assesses the behavawets of body image
and the frequency of body image avoidance behav&rsring is obtained by adding the item
responses and a higher score indicates more avdiéaaviors. BIAQ has proven reliability by
both test-retestr (= .87) and internal consistency (Cronbach’s alph&93}. In the present study
Cronbach’s alpha was .85

World Health Organization Well-Being IndéwHO-5; WHO, 1998; Bonsignore, Barkow,

Jensen & Heun, 2001) was used to measure mentab@iey. It is a selection of five items from



the World Health Organization’s short health redatpiality of life measure, the WHOQOL-
BREF. Each of the five items is rated on a 6-paikert scale from 0 (=ot present) to 5 (=
constantly present). Scores are summated, withstane ranging from 0 to 25. Then the scores
are transformed to 0-100 by multiplying by 4, whigher scores meaning better well-being.
Evidence suggests a score of 50 or below beingatigtie of low mood, and a score of 28 or
below indicates likely depression. Psychometrigopries have been examined in 23 countries
with internal consistency coefficients lying betwe&5 and .87. In the present study Cronbach’s
alpha was .87.

Mindfulness and mindful eating

Freiburg Mindfulness Inventor§4 (FMI; Walach, et al., 2006) was used to measure
general dispositional mindfulness, in the Italiafaptation developed for the purposes of this
study. See study 2 for a full description.

Mindful eating was measured by thMindful Eating QuestionnairéMEQ; Framson et al,

2009) in the Italian adaptation of Clementi ef(sltbmitted). A full description was presentedtundy 2.

6.2.4 Statistical analysis

A preliminary bivariate correlational analysis was to investigate the relationship between
mindfulness (FMI) and mindful eating (MEQ) with aeating (BES, EOQ), psychological
distress (SCL-90R), body disatisfaction (BIAQ), amdiality of life (WHO-5) and BMI as a
continuous variable.

MANOVA between BMI groups was run using all psyatgital measures as dependent
variables and gender and age as control variables.

A multiple mediator model of regression was usethwhe PROCESS macro for SPSS
(Hayes, 2013; Hayes & Pritcher, 2014) to test ihdfilness (FMI) and mindful eating (MEQ)
might be mediators between overeating and psycluabglistress or well-being, taking into

consideration also BMI, gender and age as conanébles. Correlations between the predictors



and the criterion variables, between the predicamd the mediator variables, and between the
mediator and criterion variables should be sigaiiic The relation between predictors and
criterion should be reduced (to zero in the cas®ital mediation) after controlling the relation
between the mediator and criterion variables.

A significance test of the indirect effect was pemfied through a computer-intensive
method, also called “resampling method”. Specificala bootstrapping procedure was
performed using 5,000 re-samples and a 95% biasated and accelerated confidence interval
(BCa-Cl) was calculated (Preacher & Hayes, 2008peRted many times, the distribution of the
indirect effects over multiple bootstrap estimasi@erves as an empirical approximation of the
sampling distribution. These estimates are sodedtbd high, and a 95% confidence interval for
the indirect effect is constructed. Mediation imnsidered significant if the 95% CI did not
include zero (Preacher & Hayes, 2008). We alsedesthether there was complete or partial
mediation by testing whether the direct effect omint was statistically significant, which is a
test of whether the association between the indbpenand dependent variable is completely
accounted for by the mediator (James, Mulaik, &tBr2006). If the direct effect coefficient is
statistically significant and there is significamtediation, then there is evidence for partial
mediation. Standardized regression coefficienteeweesented as they may serve as effect size
measures for individual paths in the mediated éfféicKinnon, 2008).

A moderator analysis was also conducted, with nuheégting as a moderator that was
expected to affect the correlation between oveargand psychological distress. In this analysis
variables such as gender, age and BMI (taken ascous) were controlled for.

Analyses were conducted using SPSS (version 19@)P&ROCESS, a computational tool
available for SPSS developed by Hayes (2012).

A p value of < .05 was considered significant.



6.3. RESULTS

6.31 Descriptives characteristics of the sample

As we can see in table 44, the main characterisfitee sample were being female, mean

aged 39 years and highly educated, although 34%tlgiects did not indicate their educational

level. In this sample, in comparison with epidemmgital data (ISTAT, 2013), overweight

people were underestimated, whereas obese indisiduggie overestimated.

Table 44. Characteristics of the whole sample §02)

Characteristics Frequency (%) Range Mean#s.d.
Gender
Male 158 (31.5)
Female 344 (68.5)
Age 18-82 yrs 39.48t 14.17
<37 yr$ 258 (51.4)
> 37 yr$ 244 (48.6)
Education
Primary 31 (6.2)
Secondary 115 (22.9)
Higher 184 (36.6)
Missing values 172 (34.3)
BMI 18.50-71.86 29.95+ 8.69
Normal weighi 266 (53)
Overweight 116 (23.1)
Obes8 120 (23.9)

Note s.d. = standard deviation; BMI = Body Mass Index
& categories are based on the median split
b categories are based on the WHO classificatio5)L9

6.3.2Association of mindfulness with other constructs

The estimates of correlations between MEQ and FMh wther constructs, which are

reported in table 45, addressed both behavioragiéions, such as emotional overeating (EOQ)

and binge eating (BES), and outcome dimensions ascpsychological distress (SCL-90-R),

body dissatisfaction (BIAQ), quality of life (WHO)5and BMI.



Table 45 Correlations between mindfulness androtagables (n = 502)

FMI total BES EOQ GSI BIAQ  WHO-5 BMI
FMI total - -.407" -197°  -3777 -278 498" -.059
MEQ total  .367" -.661" -361° -396°  -524" 276" -.183"

** n <0.0001

FMI correlated with MEQ, but correlation was of med effect size, meaning that
mindfulness was not the same construct as mingftih@ which in turn showed its specificity.
Both FMI and MEQ correlated negatively with BES, @35Sl index and BIAQ, although only
the correlations of MEQ with BES and BIAQ were krgvhile the remaining correlations were
small to medium, except for the one between FMI 8Mi that was negligible. Positively

correlations were found with WHO-5, with a smafeet size with MEQ and medium with FMI.

6.3.3Comparisons between groups

Preliminary correlation between age and psycholdgianensions were performed in order
to decide wether or not to enter age as a conanable in comparison between BMI groups.
Correlations varied from = -0.004 (with FMI) tor = 0.16 (with BIAQ), with a meand value of
= [10.08] that was considered negligible, therefore age medsised as a control variable in the
subsequent analyses.

Corrrelations were then performed between all tyeipological variables measured in the
study. Results presented in Appendix (table 5Astbthat some correlations were large>(
0.50), therefore we preferred to run univariate AMG to investigate the differences between
BMI groups in each dependent variable, insteadiohing a MANOVA.

As regards FMI scores, means and SD of questiamaagores for different BMI and gender
groups and test of between-subject effects, agtegbon Appendix, tables 6A, showed that none
of the independent variables had a significantceffn the dependent variable, with a non-

significant interaction between them.



As regards MEQ scores, descriptive statistics aatldf between-subject effects, as reported
in table 47, showed that both gender and BMI hadissically significant effects on the
dependent variablg (< 0.0001 angb = 0.001, respectively), although small in effageswith a
non-significant interaction between them (see tahleSpecifically, males scored higher than
female in MEQ and the obese scored lower than nowaaght people, with contrast analysis

(see table 46) showing a significant differenge (0.0001).

Table 46 Descriptive statistics of MEQ

BMI category Gender Mean Std. Deviation N

Normal weigh Female 4.2¢ .65 169
Male 4.4¢ .6€ 76
Total 4.3 .6€ 245
Obese Female 3.8t g7 92
Male 4.27 .68 20
Total 3.9¢ g7 112
Overweight Female 3.9¢ 73 63
Male 4.3¢ .6C 43
Total 4.1k .7C 106
Total Female 4.11 g2 324
Male 4.4z .65 139
Total 4.2 72 463

Table 47Tests of Between-Subjects EffectsMEQ among BMI groups

Source Type Il Sum ¢ Partial Eta
Squares df Mean Square F Sig. Squared

Corrected Model 23.18 5 4.6 9.74 .0001 .096

Intercept 5373.9¢ 1 5373.9¢ 11298.3. .0007 961

BMl.category 6.5¢ 2 3.2¢ 6.92 .001 .029

gender 8.6¢ 1 8.6¢ 18.1% .0001 .038

BMl.category * 9t 2 A7 1.01 .36€ .004

gender

Error 217.31 457 A7

Total 8432.8 463

Corrected Total 240.5! 462

a. R Squared = .096 (Adjusted R Squared = .086)



Table 48 Contrast Results (K Matrix) BMI categerigifference Contrast

MEQ
Level 2 vs. Level Contrast Estimate -.328
Hypothesized Value 0
Difference (Estimate - Hypothesized) -.328
Std. Error .098
Sig. .001
95% Confidence Interval Lower Bound -.520
for Difference Upper Bound -.137
Level 3 vs. PreviousContrast Estimate -.041
Hypothesized Value 0
Difference (Estimate - Hypothesized) -.041
Std. Error .084
Sig. .625
95% Confidence Interval Lower Bound -.206
for Difference Upper Bound 124

As regards BES scores, descriptive statistics asidaf between-subject effects, as reported
in table 50, showed that both gender and BMI hadissically significant effects on the
dependent variablgp(= 0.001), although small in effect size, with axygagnificant interaction
between them. Specifically, females scored highan male in BES and the obese scored
higher than normal weight people (see tab. 49 wiintrast analysis (see table 51) showing a

significant differenceg < 0.0001).



Table 49 Descriptive statistics of BES

BMI categor  Gender Mean Std. Deviation N
Normal weigh Female 7.63 6.17 135
Male 4.74 4.12 43
Total 6.93 5.87 178
Obese Female 16.12 10.07 91
Male 10.35 7.17 14
Total 15.35 9.90 105
Overweight Female 12.67 8.61 52
Male 5.36 3.61 30
Total 10.00 7.99 82
Total Female 11.35 8.92 278
Male 5.86 4.95 87
Total 10.04 8.47 365

Table 50 Tests of Between-Subjects Effects of BE®ng BMI groups

Source Type Il Sum ¢ Partial Eta
Squares df Mean Square F Sig. Squared
Corrected Model 6367.514 5 1273.503 23.087 .0001 .243
Intercept 19544.790 1 19544.790 354.324 .0001 497
BMI.categ 1802.323 2 901.162 16.337  .0001 .083
gender 1538.335 1 1538.335 27.888  .0001 .072
BMl.categ * gende  249.276 2 124.638 2.260 .106 012
Error 19802.694 359 55.161
Total 63011.000 365

Corrected Total 26170.208 364

a. R Squared = .243 (Adjusted R Squared = .233)



Table 51 Contrast Results (K Matrix) BMI categerigifference Contrast

BES
Level 2 vs. Level Contrast Estimate 7.048
Hypothesized Value 0
Difference (Estimate - Hypothesized) 7.048
Std. Error 1.249
Sig. .0001
95% Confidence Interval Lower Bound 4.593
for Difference Upper Bound 9.504
Level 3 vs. Previol Contrast Estimate -.695
Hypothesized Value 0
Difference (Estimate - Hypothesized) -.695
Std. Error 1.056
Sig. 511
95% Confidence Interval Lower Bound -2.771
for Difference Upper Bound 1.381

As regards EOQ scores, descriptive statistics asddf between-subject effects, as reported
in tables 52and 53, showed that only BMI had ais$ieally significant effect on the dependent
variable p = 0.02), although small in effect size, with a rsgnificant interaction between
independent variables. Specifically, the obese estdrigher than normal weight people, with
contrast analysis (see table 54) showing a sigmfidifference = 0.005).

Table 52 Descriptive statistics of EOQ

BMI categon Gender Mean Std. Deviatior N
Normal weigh Female a7 72 126
Male .89 91 38
Total .80 T7 164
Obese Female 1.25 1.05 91
Male 1.27 .90 14
Total 1.25 1.02 105
Overweight Female 1.04 .96 52
Male .83 73 24
Total .97 .90158 76
Total Female .99 91 269
Male .94 .86 76

Total .98 90 345




Table 53 Tests of Between-Subjects Effects of ME@rag BMI groups

Source Type Il Sum c Partial Eta
Squares df Mean Square F Sig. Squared

Corrected Model 14.16 5 2.83 3.59 .004 .050

Intercept 208.21 1 208.21 264.17 .0001 438

BMI.categ 6.28 2 3.14 3.98 .019 .023

gender .03 1 .03 .04 .838 .000

BMIl.categ * gende 1.12 2 .56 71 489 .004

Error 267.18 339 .78

Total 613.47 345

Corrected Total 281.35 344

a. R Squared = .050 (Adjusted R Squared = .036)

Table 54 Contrast Results (K Matrix) BMI categerigifference Contrast

EOQ
Level 2 vs. Level Contrast Estimate 427
Hypothesized Value 0
Difference (Estimate - Hypothesized) A27
Std. Error 152
Sig. .005
95% Confidence Interval Lower Bound 129
for Difference Upper Bound 7126
Level 3 vs. Previol Contrast Estimate -111
Hypothesized Value 0
Difference (Estimate - Hypothesized) =111
Std. Error 133
Sig. 403
95% Confidence Interval Lower Bound -.373
for Difference Upper Bound 151

As regards GSI scores, descriptive statistics aatldf between-subject effects, as reported
in table 56, showed that only gender had a steai$fi significant effect on the dependent
variable p = 0.002), although small in effect size, with anfgignificant interaction between

independent variables. Specifically, female scdrigtier than male (see tab. 55)

Table 55 Descriptive statistics of GSI



BMI categor Gender Mean Std. Deviation N

Normal weigh Female .84 .64 159
Male .70 .58 73
Total .80 .62 232
Obese Female 97 .70 85
Male .53 41 19
Total .89 .68 104
Overweight Female .83 .65 59
Male 72 51 41
Total .78 .60 100
Total Female .88 .66 303
Male .68 .54 133
Total .82 .63 436

Table 56 Tests of Between-Subjects Effects of &@dng BMI groups

Sourct Type lll Sum o Partial Eta
Squares df Mean Square F Sig. Squared

Corrected Modk 51%° 5 1.02 2.57 .026 .029

Intercep 169.51 1 169.51 427.02  .0001 498

BMI.cate( .02 2 .01 .02 975 .000

gende 3.84 1 3.84 9.68 .002 .022

BMl.categ *gende! 1.19 2 .59 1.50 .223 .007

Error 170.69 430 .39

Total 469.78 436

Corrected Tot: 175.81 435

a. R Squared .029 (Adjusted R Squared = .018)

As regards BIAQ scores, test of between-subjeecesf as reported in table 58, showed that
there was a statistically significant interactiogtvileen gender and BMI category £ 0.015),
meaning that, although mean values presented la &&bshowed a general pattern of females
scoring higher than males, these differences weteanthe same level or of the same intensity
among all the BMI groups. We can indeed observeegeraccentuated gender difference among
the obese than among the other groups. Nevertheles®ffect size of the interaction was so
small to be considered negligible. Therefore, wasatered effective the differences produced

both by genderp(< 0.0001) and BMIg < 0.0001) and performed the contrasts between BMI



groups. Results (table 59) indicated that the eédMI was significant when comparing the

obese with the other grougs <€ 0.0001).

Table 57 Descriptive statistics of BIAQ

BMI categary Gender Mean Std. Deviation N
Normal weigh Female 45.7¢ 10.87 135
Male 40.6: 13.32 45
Total 44 .4¢ 11.71 180
Obese Female 62.3¢ 14.0¢ 70
Male 47.2¢ 7.84 12
Total 60.1% 14.3¢ 82
Overweight Female 59.0( 12.9¢ 40
Male 45.2¢ 9.3¢ 25
Total 53.7( 13.4¢ 65
Total Female 52.6¢ 14.4; 245
Male 43.0( 11.7¢ 82
Total 50.2¢ 14.4] 327

Table 58 Tests of Between-Subjects Effects of BEk@@ong BMI groups

Source Type Il Sum ¢ Partial Eta
Squares df Mean Square F Sig. Squared
Corrected Model  20969.67 5 4193.93 28.80 .0001 310
Intercept 469027.69 1 469027.69 3221.26 .0001 .909
BMI.categ 5999.56 2 2999.78 20.60 .0001 114
gender 6033.81 1 6033.81 41.44 .0001 114
BMI.categ * gende  1230.39 2 615.19 4.22 .015 .026
Error 46738.74 321 145.60
Total 893630.00 327

Corrected Total 67708.42 326
a. R Squared = .310 (Adjusted R Squared = .299)




Table 59 Contrast Results (K Matrix) BMI categerigifference Contrast

BIAQ
Level 2 vs. Level Contrast Estimate 11.614
Hypothesized Value 0
Difference (Estimate - Hypothesized) 11.614
Std. Error 2.152
Sig. .0001
95% Confidence Interval Lower Bound 7.380
for Difference Upper Bound 15.848
Level 3 vs. Previol Contrast Estimate 3.109
Hypothesized Value 0
Difference (Estimate - Hypothesized) 3.109
Std. Error 1.877
Sig. .099
95% Confidence Interval Lower Bound -.584
for Difference Upper Bound 6.802

As regards WHO-5 scores, descriptive statistics &sti of between-subject effects, as
reported in tables 60 and 61, showed that only gehdd a statistically significant effect on the
dependent variablgp (= 0.003), although small in effect size, with aaygignificant interaction

between independent variables (see table 61). fgyadlgi, female scored lower than male.

Table 60 Descriptive statistics of WHO-5

BMI categon Gender Mean Std. Deviation N
Normal weigh Female 46.82 19.90 126
Male 58.81 24.61 37
Total 49.54 21.58 163
Obese Female 48.83 21.78 91
Male 61.71 23.83 14
Total 50.55 22.38 105
Overweight Female 49.05 23.62 53
Male 52.32 25.24 25
Total 50.10 24.04 78
Total Female 47.94 21.25 270
Male 57.21 24.62 76

Total 49.97 22.33 346




Table 61 Tests of Between-Subjects Effects of WH&¥®ng BMI groups

Source Type Il Sum ¢ Partial Eta
Squares df Mean Square F Sig. Squared
Corrected Model 6368.32 5 1273.66 2.61 .025 .037
Intercept 572177.80 1 572177.80 1173.57 .000 775
BMl.categ 598.30 2 299.15 .61 542 .004
gender 4488.99 1 4488.99 9.20 .003 .026
BMI.categ * gende  975.28 2 487.64 1.00 .369 .006
Error 165767.48 340 487.55
Total 1036336.00 346

Corrected Total 172135.81 345
a. R Squared = .037 (Adjusted R Squared = .023)

To complete the investigation of the associatiotwben BMI as a continuous variable and
mindfulnness as well as the other measured vasgalde multiple linear regression was
performed, using BMI as the dependent variablethad=MI, MEQ, BES, EOQ, GSI, BIAQ and
WHO-5 as the independent variable also controllorggender as a dummy variable. This model
was significanfF (8,272) = 13.04; p < 0.00DANnd explained 26% of variance of BMI (R =
0.53; R = 0.28; adjusted R= 0.25). Standardized coefficients, presentecabiet 62, showed
that only BES and BIAQ were positively and sigrafitly associated with BMI, while GSI was
negatively correlated, although not significantlgdathe other variables gave a negligible
contribution to explain the variance of BMI. Fuethnvestigations are needed to undestand the
different patterns of relationships between BMI #imel other variables that emerged when taking

BMI as a categorical or a continuous variable.



Table 62 Linear regression analysis coefficients

Mode Standardized
Unstandardized Coefficien Coefficients
B Std. Error Beta t Sig.
1 (Constant) 20.081 4512 4.451 .000
Gender -.641 527 -.063 -1.218 224
FMI .002 .070 .001 .022 .982
MEQ -.766 .782 -.072 -.979 .328
BES .264 .085 274 3.113 .002
EOQ 462 .564 .050 .818 414
GSlI -1.691 .885 -135 -1.910 .057
BIAQ 164 .042 294 3.909 .000
WHO-5 .009 .026 .023 .336 737

Dependent Variable: BMI

6.3.4 Mediation analysis

A series of multiple mediation models were run xplere the mediation effect of FMI in
the relationship of overeating (BES and EOQ) wiittrdss (GSI), body dissatisfaction (BIAQ)
and quality of life (WHOOL-5). We tested the methatrole of FMI as it is a general ability of
an individual that might be influenced by his om leating habits, such as binge eating or
emotional overeating, and, in turn, it might infee the individual well-being in terms of
psychological distress, body satisfaction and peckguality of life. The conceptual diagram is

presented below. Fig.1 Mediation conceptual model




In the first mediation model, GSI represented thepemdent variable (Y), BES the
independent variable (X), FMI the mediator (M), @hd control variable was gender, since age
had small correlations with the dependent variadodd BMI had a controversial effect on
outcomes as emerged from this study. In table @0eported the results of this model.

Results showed that the total model explained 18#anance of GSI, with BES being a
positive predictor of GSI, without any effect ofetlcontrol variables. In the mediation model,
which explained 24% of variance, the direct efflddBES on GSI was slithly reduced (from .032
to .023), although it still remained significarttetefore, there was a partial mediation, since the
indirect effect of the mediator was significant. Wleould conclude that FMI was a partial

mediator in the relashioship between BES and G& {gble 63).



Table 63 Mediation model between BES and GSI wjindeMI

Model Summary CQutcone: FM _tot

R R- sq F df 1 df 2 p
, 4185 , 1751 36, 2011 2, 0000 341, 0000 , 0000
Model
coef f se t p
const ant 25,7224 , 7026 36,6120 , 0000
BES t ot -, 3927 , 0471 - 8,3332 , 0000
sex_2 -, 4542 , 5137 -, 8843 , 3772
Model Summary CQut cone: GSI
R R- sq F df 1 df 2 p
, 4867 , 2369 35,1790 3, 0000 340, 0000 , 0000
Model
coeff se t p
const ant 1, 0081 , 1205 8, 3669 , 0000
FM -, 0213 , 0042 -5,0981 , 0000
BES , 0233 , 0040 5, 8246 , 0000
Sex , 0352 , 0397 , 8859 , 3763

TOTAL EFFECT MODEL
Model Summary CQut come: GSI

R R-sq F df 1 df 2 p
, 4225 , 1785 37,0574 2, 0000 341, 0000 , 0000
Mode
coef f se t p
const ant , 4597 , 0562 8,1772 , 0000
BES , 0316 , 0038 8, 3888 , 0000
Sex , 0449 , 0411 1, 0918 , 2757

TOTAL, DI RECT, AND | NDI RECT EFFECTS
Total effect of X on Y

Ef f ect SE t p
, 0316 , 0038 8, 3888 , 0000
Direct effect of X on Y
Ef f ect SE t p
, 0233 , 0040 5, 8246 , 0000
Indirect effect of X on Y
Ef f ect Boot SE Boot LLCI Boot ULCI
FM , 0084 , 0020 , 0049 , 0131

In the second mediation model, GSI representedddmendent variable (Y), EOQ the
independent variable (X), FMI the mediator (M), ahe control variable was again gender.

Table 64 presents the results of this model.



Results showed that the total model explained 184anance of GSI, with EOQ being a
negative predictor of GSI, without any effect oé tbontrol variables. In the mediation model,
which explained 23% of variance, the direct effetEOQ on GSI was slightly reduced (from
.026 to .021), although it still remained signifitatherefore, there was a partial mediation, since
the indirect effect of the mediator was significawte should conclude that FMI was a patrtial

mediator in the relashioship between EOQ and GSI.

Table 64 Mediation model between EOQ and GSI tjindeiM|

Model Summary CQutcone: FM

R R- sq F df 1 df 2 p
, 2185 , 0478 7,9242 2, 0000 316, 0000 , 0004
Model
coeff se t p
const ant 23,4072 , 7765 30, 1440 , 0000
EOQX ot al -1,8763 , 5048 -3,7166 , 0002
sex_2 -, 6067 , 5679 -1,0683 , 2862
Model Summary CQut cone: GSI
R R- sq F df 1 df 2 p
, 4746 , 2252 30, 5270 3, 0000 315, 0000 , 0000
Model
coef f se t p
const ant 1,1165 , 1123 9, 9395 , 0000
FM _tot -, 0251 , 0041 -6,0779 , 0000
EOQX ot al , 2198 , 0379 5, 8009 , 0000
sex_2 , 0264 , 0418 , 6305 , 5289

TOTAL EFFECT MODEL
Model Summary CQut come: GSI

R R-sq F df 1 df 2 p
, 3666 , 1344 24,5301 2,0000 316, 0000 , 0000
Model
coef f se t p
const ant , 5284 , 0602 8, 7751 , 0000
EOQ ot al , 2670 , 0391 6, 8197 , 0000
sex_2 , 0416 , 0440 , 9446 , 3456

TOTAL, DI RECT, AND | NDI RECT EFFECTS
Total effect of X on Y

Ef f ect SE t p

, 2670 , 0391 6, 8197 , 0000
Direct effect of X on Y

Ef f ect SE t p

, 2198 , 0379 5, 8009 , 0000

Indirect effect of X on Y
Ef f ect Boot SE Boot LLCI Boot ULCI
FM tot , 0471 , 0156 , 0207 , 0841




In the third mediation model, BIAQ represented thependent variable (Y), BES the
independent variable (X), FMI the mediator (M), ayjehder the control variable. In table 65 are
reported the results of this model.

Results showed that the total model explained 45%@wance of BIAQ, with BES being a
negative predictor, without any effect of the cohtvariable. In the mediation model, which
explained 45% of variance, the direct effect of BEESBIAQ was not reduced, still remaining
significant; therefore, there was not a mediat&nge the indirect effect of the mediator was not
significant. We should conclude that FMI was nanediator in the relashioship between BES

and BIAQ.



Table 65 Mediation model between BES and BIAQ tkjfoFMI

Model Summary CQutcone: FM _tot
R R- sq F df 1 df 2 p
, 4014 , 1612 30, 6437 2, 0000 319, 0000 , 0000
Model
coef f se t p
const ant 25,7830 , 7245 35, 5888 , 0000
BES tota -, 3672 , 0478 -7,6774 , 0000
sex_2 -, 3919 , 5214 -, 7515 , 4529
Model Summary CQut cone: Bl AQ ot
R R- sq F df 1 df 2 p
, 6740 , 4543 88, 2581 3, 0000 318, 0000 , 0000
Model
coeff se t p
const ant 39, 7661 2, 3956 16, 5995 , 0000
FM _tot -, 0454 , 0830 -, 5465 , 5851
BES t ot a 1,1241 , 0772 14, 5579 , 0000
sex_2 , 5979 , 7741 , 1724 , 4404
TOTAL EFFECT MODEL
Model Summary CQut come: Bl AQ ot
R R-sq F df 1 df 2 p
, 6737 , 4538 132, 5292 2, 0000 319, 0000 , 0000
Model
coef f se t p
const ant 38, 5960 1,0734 35, 9582 , 0000
BES t ot a 1, 1407 , 0709 16, 0985 , 0000
sex_2 , 6157 , 71725 , 7970 , 4260
TOTAL, DI RECT, AND | NDI RECT EFFECTS
Total effect of X onY
Ef f ect SE t p
1, 1407 , 0709 16, 0985 , 0000
Direct effect of XonY
Ef f ect SE t p
1,1241 , 0772 14, 5579 , 0000
Indirect effect of X on Y
Ef f ect Boot SE Boot LLCI Boot ULCI
FM _t ot , 0167 , 0319 -, 0421 , 0836

In the fourth mediation model, BIAQ still represettthe dependent variable (Y), EOQ the
independent variable (X), FMI the mediator (M), ajehder the control variable. In table 66 are

reported the results of this model.



Results showed that the total model explained @y of variance of BIAQ, with EOQ
being a negative predictor, without any effect lné tontrol variable. In the mediation model,
which explained 13% of variance, the direct eflegitEOQ on BIAQ was reduced (from 4.69 to
3.94), still remaining significant; therefore, taevas a partial mediation, since the indirect ¢ffec
of the mediator was significant. We should concltidg FMI was a mediator in the relashioship

between EOQ and BIAQ.



Table 66 Mediation model between EOQ and BIAQ tgioEMI

Model Sunmary Qutcone: FM _tot
R R-sq F df 1 df 2 p
, 2258 , 0510 7,7919 2, 0000 290, 0000 , 0005
Model
coeff se t p
const ant 23,7003 , 7846 30, 2082 , 0000
EOQX ot al -1,8622 , 4986 -3,7346 , 0002
sex_2 -,5073 , 5686 -,8922 , 3730
Model Sunmary Qut cone: Bl AQ ot
R R-sq F df 1 df 2 p
, 3667 , 1345 14, 9691 3, 0000 289, 0000 , 0000
Model
coeff se t p
const ant 54, 6625 2,8615 19, 1027 , 0000
FM _tot -,4024 , 1052 - 3,8258 , 0002
EOQX ot al 3, 9365 , 9143 4, 3054 , 0000
sex_2 , 9292 1, 0197 , 9112 , 3630
TOTAL EFFECT MODEL
Model Summary CQut come: Bl AQ ot
R R-sq F df 1 df 2 p
, 3011 , 0907 14, 4557 2, 0000 290, 0000 , 0000
Model
coef f se t p
const ant 45,1260 1, 4379 31, 3836 , 0000
EOQX ot al 4, 6858 , 9138 5, 1276 , 0000
sex_2 1, 1333 1, 0420 1, 0876 , 2777
TOTAL, DI RECT, AND | NDI RECT EFFECTS
Total effect of X on Y
Ef f ect SE t p
4, 6858 , 9138 5,1276 , 0000
Direct effect of XonY
Ef f ect SE t p
3, 9365 , 9143 4, 3054 , 0000
Indirect effect of X on Y
Ef f ect Boot SE Boot LLCI Boot ULCI
FM _t ot , 7493 , 2911 , 2870 1, 4844

In the fifth mediation model, WHO-5 represented ttependent variable (Y), BES the
independent variable (X), FMI the mediator (M), ajehder the control variable. In table 67 are

reported the results of this model.



Results showed that the total model explained 1i%awance of WHO-5, with BES being
a negative predictor, without any effect of the tcoinvariable. In the mediation model, which
explained 27% of variance, the direct effect of BESWHO-5 was reduced (from -.85 to -.40),
still remaining significant; therefore, there wagatial mediation, since the indirect effect of th
mediator was significant. We should conclude thitl ivas a mediator in the relashioship

between BES and WHO-5.

Table 67 Mediation model between BES and WHOOth&ugh FMI

Model Summary CQutcone: FM _tot

R R- sq F df 1 df 2 p
, 3965 , 15672 30, 2276 2, 0000 324, 0000 , 0000
Model
coeff se t p
const ant 25, 3266 , 7344 34, 4868 , 0000
BES t ot -, 3502 , 0461 -7,5900 , 0000
sex_2 -, 5472 , 5225 -1,0472 , 2958
Model Sunmary Qut conme: WHOOLSt o
R R- sq F df 1 df 2 p
, 5225 , 2730 40, 4356 3, 0000 323, 0000 , 0000
Model
coeff se t p
const ant 26, 8971 4,2414 6, 3415 , 0000
FM _tot 1, 2665 , 1485 8, 5310 , 0000
BES _t ot -, 4035 , 1338 -3,0153 , 0028
sex_2 -,1143 1, 3987 -, 0817 , 9349

TOTAL EFFECT MODEL
Model Summary CQut come: WHO 5

R R-sq F df 1 df 2 p
, 3305 , 1092 19, 8637 2, 0000 324, 0000 , 0000
Mode
coef f se t p
const ant 58,9744 2,1690 27,1891 , 0000
BES _t ot -, 8471 , 1363 -6, 2155 , 0000
sex_2 -, 8073 1, 5433 -, 5231 , 6012

TOTAL, DI RECT, AND | NDI RECT EFFECTS
Total effect of X on Y

Ef f ect SE t p

-, 8471 , 1363 -6, 2155 , 0000
Direct effect of X on Y

Ef f ect SE t p

-, 4035 , 1338 -3,0153 , 0028

Indirect effect of X on Y
Ef f ect Boot SE Boot LLCI Boot ULCI
FM _tot -,4436 , 0748 -, 6260 -, 3148




In the sixth and last mediation model, WHO-5 repnesd the dependent variable (Y), EOQ
the independent variable (X), FMI the mediator (BH)d gender the control variable. In table 68
are reported the results of this model.

Results showed that the total model explained dftyof variance of WHO-5, with EOQ
being a negative predictor, without any effect lné tontrol variable. In the mediation model,
which explained 26% of variance, the direct effetEOQ on WHO-5 was sensibly reduced
(from -4.68 to -2.48), still remaining significaat a 0.04 level; therefore, there was a partial
mediation, since the indirect effect of the mediatas significant. We should conclude that FMI

was a mediator in the relashioship between EOQ/MH®D-5.



Table 68 Mediation model between EOQ and WHOOhLfbugh FMI

Model Summary CQut conme: FM _tot
R R-sq F df 1 df 2 p
, 2069 , 0428 7, 4938 2, 0000 335, 0000 , 0007
Model
coef f se t p
const ant 23, 2200 , 7551 30, 7524 , 0000
EOQX ot al -1,6626 , 4678 - 3,5542 , 0004
sex_2 -, 6801 , 5635 -1, 2069 , 2283
Model Sunmary Qut come: WHOOLSt o
R R-sq F df 1 df 2 p
, 5072 , 2572 38, 5585 3, 0000 334, 0000 , 0000
Model
coef f se t p
const ant 23,5306 3, 6858 6, 3842 , 0000
FM _t ot 1, 3542 , 1364 9, 9278 , 0000
EOQX ot al -2,4267 1, 1896 -2,0399 , 0421
sex_2 -,0164 1, 4098 -, 0117 , 9907
TOTAL EFFECT MODEL
Model Summary Qut cone: WHO 5
R R-sq F df 1 df 2 p
, 1951 , 0381 6, 6270 2, 0000 335, 0000 , 0015
Model
coeff se t p
const ant 54,9743 2,1420 25, 6646 , 0000
EOQX ot al -4,6781 1, 3270 -3,5253 , 0005
sex_2 -,9374 1, 5985 -,5864 , 5580
TOTAL, DI RECT, AND | NDI RECT EFFECTS
Total effect of X onY
Ef f ect SE t p
-4,6781 1, 3270 -3,5253 , 0005
Direct effect of X on Y
Ef f ect SE t p
-2,4267 1, 1896 -2,0399 , 0421
Indirect effect of X onY
Ef f ect Boot SE  BootLLCl Boot ULCI
FM _t ot -2,2514 , 6781 -3,7608 -1,1178




6.3.5 Moderation analysis

In the moderation analysis, mindful eating was uasda moderator in the relationship
between overeating and psychological distress,ralting for gender. In the model, which
conceptual design is shown below, mindfull eatirag\@ntered as a moderator as we expected an
effect of this variable on enancing or reducing éfffect of overeating behaviours on perceived
well-being. The independent variables were meateced prior to analysis. The moderator was
set to various values that represented “low”, “mrate®’, and “high” on this variable score, such
as a standard deviation below the mean, the memhaastandard deviation above the mean,
respectively. The model estimated the conditiofffgice of X on Y, that is how much two cases
that differ by one unit on Miffer on Y when Mequals some specific values.

Fig. 2 Moderation conceptual model

)
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In the first moderation model, GSI represented dependent variable (Y), BES the
independent variable (X), MEQ the moderator (M)] gender the control variable. In table 69
are reported the results of this model. Althougbréhwas a significant interaction effegt £
0.006) between BES and MEQ, without any effect efidgr, which increased significantly the
explained variance of GSI, nevertheless the meéideraffect of MEQ did not seem to produce
a relevant effect, since the conditional effectsXobn Y were very similar when Mquals
different specific values.

Table 69 Moderation between BES and GSI througlQME



Mode

Mode

Summary CQutcome: GS

R

, 4617

const ant
MEQ TOT
BES_t ot

int_1
sex_2

R-sq F df 1 df 2 p
, 2131 22,8893 4,0000 338, 0000 , 0000
coeff se t p
, 8187 , 0488 16, 7910 , 0000
-,1345 , 0563 -2,3878 , 0175
, 0299 , 0057 5, 2262 , 0000
, 0131 , 0048 2,7435 , 0064
, 0460 , 0404 1,1394 , 2553

I nteractions:
BES tota X MEQ TOTA
R-square increase due to interaction(s):

int_1

int_

R2-

Condi ti ona

MEQ TOT

-, 7424
, 0000
, 7424

chng F df 1 df 2 p
0175 7,5268 1,0000 338, 0000 , 0064

effect of X on Y at values of the noderator(s)

Ef f ect se t p
, 0202 , 0051 3, 9888 , 0001
, 0299 , 0057 5, 2262 , 0000
, 0396 , 0081 4,9117 , 0000

Val ues for quantitative noderators are the nean and pl us/ m nus one SD from

nean

In the second moderation model, GSI representeddépendent variable (Y), EOQ the

independent variable (X), MEQ the moderator (M)] gender the control variable. In table 70

are reported the results of this model. In this ehdmbth EOQ and MEQ exerted a significant

effect on GSI with an opposite direction; howevee tinteraction between the two was not

significant, indicating that MEQ was not a moderato



Table 70 Moderation between EOQ and GSI through MEQ

Model Summary CQut come: GSI

R R-sq F df 1 df 2 p
, 4505 , 2029 19, 9221 4, 0000 313, 0000 , 0000
Model
coef f se t p
const ant , 71871 , 0506 15, 5610 , 0000
VEQ. TOTA -, 2351 , 0471 -4,9884 , 0000
EOQX ot al , 1935 , 0424 4,5632 , 0000
int_1 , 0060 , 0503 , 1194 , 9051
sex_2 , 0371 , 0426 , 8710 , 3844
I nteractions:
int 1 EQQX ot al X MEQ. TOTA
R-square increase due to interaction(s):
R2- chng F df 1 df 2 p
int_1 , 0000 , 0142 1, 0000 313, 0000 , 9051
Conditional effect of X on Y at values of the noderator(s)
MEQ TOTA Ef f ect se t p
-, 7538 , 1890 , 0486 3, 8902 , 0001
, 0000 , 1935 , 0424 4,5632 , 0000
, 7538 , 1981 , 0641 3, 0892 , 0022

Val ues for quantitative noderators are the nean and plus/mnus one SD from
nmean

In the third moderation model, BIAQ represented tlegpendent variable (Y), BES the
independent variable (X), MEQ the moderator (M)] gender the control variable. In table 71
are reported the results of this model. Althougthldtbe BES and MEQ had a singificant effect
on BIAQ, with a positive and negative directionspectively, the interaction effect was not

significant, therefore, MEQ was not a moderator.



Table 71 Moderation between BES and BIAQ throudbM

Model Summary CQut cone: Bl AQ ot

R R-sq F df 1 df 2 p
, 6810 , 4638 68, 1057 4, 0000 315, 0000 , 0000
Model
coef f se t p
const ant 50, 5197 , 9455 53, 4303 , 0000
VEQ. TOTA -2,3472 1, 0682 -2,1974 , 0287
BES_t ot a 1, 0619 , 1068 9, 9392 , 0000
int_1 , 1376 , 0897 1,5343 , 1260
sex_2 , 5989 , 7710 , 7768 , 4378
I nteractions:
int 1 BES tota X MEQ TOTA
R-square increase due to interaction(s):
R2- chng F df 1 df 2 p
int_1 , 0040 2, 3541 1, 0000 315, 0000 , 1260
Conditional effect of X on Y at values of the noderator(s)
MEQ TOTA Ef f ect se t p
-, 7597 , 9573 , 0977 9, 8033 , 0000
, 0000 1, 0619 , 1068 9, 9392 , 0000
, 7597 1, 1664 , 1503 7,7627 , 0000

Val ues for quantitative noderators are the nean and plus/mnus one SD from
nmean

In the fourth moderation model, BIAQ represented tlependent variable (Y), EOQ the
independent variable (X), MEQ the moderator (M)] gender the control variable. In table 72
are reported the results of this model. EOQ seemoédo have an effect on BIAQ, while MEQ
had a significant negative effect. However theratgon was significant at the 0.05 level and
increased, although sligthly, the variance explimy the model. MEQ appeared to be a
moderator, which conditioned the relation betweddQEand BIAQ, increasing it when it

assumed values around one standard deviation likomean.



Table 72 Moderation between EOQ and BIAQ throudbM

Model Summary CQut cone: Bl AQ ot

R R-sq F df 1 df 2 p
, 5404 , 2920 29, 4920 4, 0000 286, 0000 , 0000
Model
coef f se t p
const ant 49, 0876 1, 1268 43, 5639 , 0000
VEQ. TOT -9, 1055 1, 0318 -8, 8249 , 0000
EOQX ot al 1, 2672 , 9128 1, 3883 , 1661
int_1 -2,2260 1,1094 -2,0065 , 0457
sex_2 1, 1544 , 9314 1, 2395 , 2162
I nteractions:
int 1 EQQX ot al X MEQ. TOTA
R-square increase due to interaction(s):
R2- chng F df 1 df 2 p
int_1 , 0100 4, 0260 1, 0000 286, 0000 , 0457
Conditional effect of X on Y at values of the noderator(s)
MEQ TOT Ef f ect se t p
-, 7730 2, 9880 1, 0695 2,7938 , 0056
, 0000 1, 2672 , 9128 1, 3883 , 1661
, 7730 -, 4536 1,4119 -, 3213 , 7482

Val ues for quantitative noderators are the nean and plus/mnus one SD from
nmean

In the fifth moderation model, WHO-5 represented ttependent variable (Y), BES the
independent variable (X), MEQ the moderator (M)] gender the control variable. In table 73
are reported the results of this model. The intevaavas not significant, therefore MEQ seemed
not to have any effect on the relation between BB& WHO-5. In addiction, MEQ had not any
effect on WHO-5 that seemed to be significantlylaxy@d only by BES, with higher values in

perceived mental quality of life associated wittvéo binge eating.



Table 73 Moderation between BES and WHO-5 thrddéiQ

Model Summary CQut come: WHO 5

R R-sq F df 1 df 2 p
, 3345 , 1119 10, 1128 4, 0000 321, 0000 , 0000
Model
coef f se t p
const ant 49, 9493 1, 8993 26, 2984 , 0000
MEQ TOT 3,1874 2,1275 1, 4982 , 1351
BES t ot -, 6889 , 2009 -3, 4286 , 0007
int_1 -,1120 , 1781 -, 6289 , 5299
sex_2 -, 7923 1, 5502 -, 5111 , 6096
I nteractions:
int_1 BES t ot X MEQ TOTA
R-square increase due to interaction(s):
R2- chng F df 1 df 2 p
int_1 , 0011 , 3955 1, 0000 321, 0000 , 5299
Conditional effect of X on Y at values of the noderator(s)
MEQ TOT Ef f ect se t p
-, 7478 -, 6052 , 1888 -3, 2057 , 0015
, 0000 -, 6889 , 2009 -3, 4286 , 0007
, 7478 -, 7727 , 2839 -2,7218 , 0068

Val ues for quantitative noderators are the nean and plus/mnus one SD from
nmean

In the sixth moderation model, WHO-5 representezl dapendent variable (Y), EOQ the
independent variable (X), MEQ the moderator (M)] gender the control variable. In table 74
are reported the results of this model. MEQ hadyaifscant positive effect on WHO-5, while
EOQ had a small negative effect. Nevertheless thfsets were independent from each other,

therefore MEQ was not a moderator in this model.



Table 74 Moderation between EOQ and WHO-5 thrdd@

Model Summary CQut come: WHO 5

R R-sq F df 1 df 2 p
, 2973 , 0884 8, 0243 4, 0000 331, 0000 , 0000
Model
coef f se t p
const ant 50, 3036 1, 8486 27,2115 , 0000
VEQ. TOTA 7, 0929 1, 7065 4, 1563 , 0000
EOQX ot al -2,8730 1, 4341 -2,0034 , 0459
int_1 -, 5209 1, 8436 -, 2825 , 1777
sex_2 -, 6766 1,5779 -, 4288 , 6684
I nteractions:
int 1 EQQX ot al X MEQ. TOTA
R-square increase due to interaction(s):
R2- chng F df 1 df 2 p
int_1 , 0002 , 0798 1, 0000 331, 0000 , 1777
Conditional effect of X on Y at values of the noderator(s)
MEQ TOTA Ef f ect se t p
-, 7435 -2,4858 1, 7311 -1, 4359 , 1520
, 0000 -2,8730 1, 4341 -2,0034 , 0459
, 7435 -3, 2603 2,2077 -1,4768 , 1407

Val ues for quantitative noderators are the nean and plus/mnus one SD from
nmean

6.4. DISCUSSIONS

The first aim of this study was to analyze the ¢t validity of MEQ and FMI compared
to other constructs (BIAQ, BES; EOQ, GSI, WHO-5)s &xpected, mindful eating and
mindfulness were positive correlated with each otred also to mental well-being, whereas
they were negatively correlated with body dissatisbn, binge eating, emotional overeating,
and psychological distress. In accordance witHiteeture, mindfulness has been shown to be
more related to psychological well-being (CoffeyHartman, 2008; Crane et al., 2010; Shapiro
et al, 2006; Williams et al.,2011) and also mindful eating has been found hklpf reducinga
variety of negative dimensions including depresgionsteller & Wolever, 2011; Leahey et al.,
2008), anxiety (Smith et al, 2006), and body imegecern (Alberts et al, 2012).

No differences between BMI categories and genden® iound on mindfulness, whereas
mindful eating significantly differ in both BMI caegiories and genders, where both females and

obese people reported lower levels than other graupine with other studies (Framson et al,



2009; Clementi et al, submitted). Both females abése category showed a significantly higher
level of binge eating in accordance with previouslies (e.g., Legenbauer et al., 2011; Mond et
al., 2006; Fandifio et al., 2010). Obese people,pened to overweight and normal weight
people, also showed an higher level of emotionareating, in line with previous studies (Van
Strien& Ouwens, 2003; Manzoni et al., 2009). No significdifferences were found between
BMI category on psychological distress, but femalgsorted higher level of psychopathology
than males in accordance with study 1. Moreoveth bbese and females reported significantly
higher levels of body dissatisfaction in line witther researches (Friedman, Reichmann,
Costanzo, & Musante, 2003). Finally, only womenredosignificantly lower than men on
mental well-being, but no differences were repor@iong BMI categories. This result is in
contrast with other study in which obese reportgebarer well-being and quality of life than
normal weight (Ogden & Clementi, 2010; Tuthill, ®l& & Finer, 2006; Kushner & Foster,
2000; Mannucci et al., 1999).

Furthermore, it was also found that both bingengatind body dissatisfaction represent
positive predictors of BMI and thus, an higher legt binge eating and body dissatisfaction
were associated with an higher BMI, in accordandé wrevious finding (i.e., Grilo, Masheb,
Brody Burke-Martindale & Rothschild, 2005). On tbé&her hand, psychological distress was
inverserly related to BMI, in line with study 1 atite study by Fabricatore and Wadden (2004).

Regarding the investigation of a possible role efirator for mindfulness and moderator for
mindful eating, in the relationship between ovargptehaviours and psychological distress,
different models have been explored.

Mindfulness was found to be a partial mediatothia telationship between binge eating and
psychological distress, where mindfulness reduteségative effect of BED on GSI.

This result seems to be similar, but non totallynpareble with another study (Masuda &

Wendell, 2010) in which mindfulness was found tatiply mediate the relations between



disordered eating-related cognitions and genergthmogical ill-health and emotional distress
in interpersonal contexts.

Mindfulness resulted to be also a partial mediatothe relationship between emotional
overeating and psychological distress. Other stuf(lBaer et al, 2006; Brown & Ryan, 2003)
have found an association between mindfulness atiigebehaviour patterns and psychological
distress (anxious and depressive symptoms), byt dne not comparable with our findings.
Therefore, in accordance with other studies, mimgfss contributes to the reduction of
overeating behavior and indirectly to psychologiatress (Kristaller & Wolver, 2011; Alberts
et al, 2010).

On the other hand, mindfulness was not found toessmt a mediator in the relationship
between binge eating and body disatisfaction, teecdid not reduce the negative effect of binge
eating on body concern, although a direct effeanhofdfulness in reducing body dissatisfaction
was reported in an other study (Alberts et al, 2010

In contrast, mindfulness represented a partial atedin the relationship between emotional
overeating and body dissatisfaction.

Finally, mindfulness was found to be a partial aéati both in the relationship between
binge eating and mental well-being and in the m@ship between emotional overeating and
mental well-being. Therefore, mindfulness seemztlice the negative effect of BED and EOQ
on mental well-being. These results could not b&pmared to the literature for the absence of
other similar studies.

Regarding the moderation models, mindful eatingraitirepresent a moderator in both the
relationship of binge eating or emotional overegatmth psychological distress. This was in
contrast with our hypothesis, but not comparablin wither studies, for the lack of literature on
this issue. Moreover, mindful eating did not aceasoderator in the relationship between binge

eating and body dissatisfaction.



On the other hand, mindful eating was found to lmeoaerator in the relationship between
emotional overeating and body dissatisfaction, d@rhted this relationship. Even though this
result could not be compared with other studiestiit accounts for a positive role of mindful
eating interventions, which indirectely reduce bodissatisfaction, targeting overeating
behaviours (Alberts et al, 20010; Kristeller & Wely2011).

Eventually, no moderator effect of mindful eatingsnvfound between binge eating and
mental well-being, in which MEQ did not have angedt or indirect effect on this outcome.

Because research on mindful eating is still at betge, particularly on exploring the role
of mindfulness and mindful eating as mediator oderator, further studies are needed on this
field.

6.4.1 Strenghts and limits of this study

One of the major strength of this study, is theattyvof the issues investigated.

Although the literature regarding mindfulness andhdful eating has been found on
exponential increase in the last 30 years, not nalgtlies have been focussed on the role of
them as mediators or moderators between diffeneligtors and outcome variables and none of
the previous studies has explored the construdmdfior eating in these terms.

Morover, this study add the construct validity dfetMindful Eating Questionnaire,
comparing its score between genders and BMI gramp$also with other constructs.

On the other hand, some limitations has to be higgd. First, the characteristic of the
sample, which is large and eterogenuos, are notlgtrepresentative of the Italian population in
terms of sociodemographics characteristics.

Moreover, as discussed earlier in this dissertatsetf reported weight might have caused
some underreporting in BMI estimates.

Further studies shoud involve larger samples ohicdi obese people and more
representative samples from the general populatioorder to compare more in-depth these

populations on the various psychological dimenstaken into consideration.



As regards the role of mindfulness on the relatigmsbetween eating behaviour and
distress, future studies should involve long-terained mindfulness pratictioners, in order to
address not only a general mindful disposition, éfféctive mindful skills acquired through
specific training.

Another important goal should be the developmentoafitudinal design studies to test
more appropriately the role of acquired mindfulllskon the evolving or changing relationship

between eating behavior patterns and psycholodistiess/well-being.

6.5 CONCLUSIONS

To summarize, this study improved the understandingpth the constructs of mindfulness
and mindful eating, which confirmed to be indipende each other, but both negatively
correlated with binge eating, emotional overeatinggychological distress and body
dissatisfaction.

Binge eating and body dissatisfaction were poditivelated to BMI, whereas psychological
distress was inverserly related.

Obese people, compared to other groups, reportedrltevel of mindful eating, higher
levels of binge eating, emotional overeating, aodyldissatisfaction.

Mindfulness represented a partial mediator in:hE) relationship between binge eating and
psychological distress, 2) the relationship betweemotional overeating and psychological
distress, 3) the relationship between binge eatimyquality of life, 4) the relatiomship between
emotional overeating and mental well-being.

Mindful eating moderates only the relationship kegw emotional overeating and body

dissatisfaction.

Taken as a whole, these results suggest a pronmgieagf both mindfulness and mindful

eating based interventions in obesity treatmentsigeting overeating behaviours in order to



reduce psychological distress and increase psygtwalowell-being and quality of life. Further

studies are needed to better clarify these findings
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APPENDIX A

In this appendices are reported the results abwaranalyses as addictional data to the three
studies (A), as well as the main questionnairesl |B. The assessment is presented in Italian,
because all the three studies were conductedlianitpopulation samples.

Each table is identified with the study number tach it refers followed by an alphabetic letter






Study 1 Table 1A Correlations beteen SCL-90R sc@le= 691)

Somatizatioi Ossessive Interpersonal Depressiol Anxiety Hostility Phobic Paranc Psychoticism
Compulsive Hypersesitivity Anxiety id Ideation
Pearson Correlatior 1 810" 784" ,835" 861" 710" ,657" 775" 734"
Somatization
Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
Ossessive Pearson Correlatior 810" 1 847" ,893" ,869" 764" ,586" 829" 827"
compulsive Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
Interpersonal Pearson Correlatior 784" 847" 1 .896" 821" 767" 655" ,886" 876"
Hypersesitivity Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
_ Pearson Correlatior 835" 893" ,896" 1 ,890" 769" ,634" ,849" ,853"
Depression ) ]
Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
A Pearson Correlatior 861 869" 821" ,890" 1 754" 673" , 789" ,809"
nxiety
Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
Hosilt Pearson Correlatior 710" 764" 767" ,769" 754" 1 ,504" ,798" 744"
ostility
Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
_ _ Pearson Correlatior 657" 586" ,655" ,634" 673" 504" 1 568" 613"
Phobic Anxiety ) ]
Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
Pearson Correlatior 775" 829" ,886" 849" 789" 798" 568" 1 ,857"
Paranoid ideation
Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
Pearson Correlatior 734" 827" 876" ,853" ,809" 744" 613" 857" 1
Psychoticism
Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000

**_Correlation is significant at the 0.01 leveH@iled).



Study 1 Table 2A Multiple linear regression anelysased on each SCL-90R scale (n = 691)

Somatization

Model Summary

Mod R R Squar Adjusted R Std. Error of Change Statistics
el the Estimate R Square F Chang dfl df2 Sig. F Change
Change
1 237 ,05¢€ ,05¢ 6,9787¢ ,05€ 39,81% 1 672 ,000
2 296 ,08¢ ,084 6,8709( ,032 11,63¢ 2 67C ,000
a. Predictors: (Constant), Sex
b. Predictors: (Constant), Sex, BMI, BED
ANOVA?
Model Sum of df Mean F Sig.
Squares Square
Regressiol 1939,20! 1 1939,20! 39,81; ,000°
1 Residual 32728,67 672 48,70:
Total 34667,87 67<
Regressiol 3037,63! 3 1012,541 21,44¢ ,000
2 Residual 31630,23 67C 47,20¢
Total 34667,87 67<
a. Dependent Variable: Somatization
b. Predictors: (Constant), Sex
c. Predictors: (Constant), Sex, BMI_2, BED
Coefficient§
Model Unstandardized Coefficients Standardizec t Sig. 95,0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
1 (Constant 5,98¢ ,32¢ 18,48¢ ,00C 5,35: 6,625
Sex -3,66: ,58( -,237 -6,31( ,00C -4,80: -2,523
(Constant 7,63¢ ,96¢ 7,89¢ ,00C 5,74( 9,539
> Sex -3,14¢ ,584 -,20¢ -5,39¢ ,00C -4,29¢ -2,003
BED 4,15¢ ,88E ,18E 4,69¢ ,00C 2,417 5,892
BMI_2 -,07¢ ,032 -,09E -2,445 ,01E -, 142 -,016

a. Dependent Variable:

Somatization



Ossessive Compulsive

Model Summary

Mod R R Squar Adjusted R Std. Error of Change Statistics
el Square the Estimate R Square F Changt dfl df2 Sig. F Change
Change
1 ,186 ,03E ,03¢8 6,8043¢ ,03¢ 24,20 1 67% ,000
2 288 ,088 ,07¢ 6,6428: ,04¢ 17,57( 2 671 ,000
a. Predictors: (Constant), Sex
b. Predictors: (Constant), Sex, BMI_2, BED
ANOVA?
Model Sum of df Mean F Sig.
Squares Square
Regressiol 1120,58! 1 1120,58! 24,20: ,000°
1 Residual 31159,71 67< 46,30(
Total 32280,29 674
Regressiol 2671,16- 3 890,38t 20,17¢ ,000
2 Residual 29609,13 671 44,12°
Total 32280,29 674
a. Dependent Variable: Ossessive_compulsive
b. Predictors: (Constant), Sex
c. Predictors: (Constant), Sex, BMI_2, BED
Coefficient§
Model Unstandardized Coefficients Standardizec t Sig. 95,0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
1 (Constant 5,81¢ ,31¢€ 18,44: ,00C 5,20( 6,439
Sex -2,78: ,56€ -,18€ -4,92( ,00C -3,89¢ -1,672
(Constant 9,36¢ 93¢ 10,01¢ ,00C 7,532 11,205
> Sex -2,32: ,564 -,15E -4,11¢ ,00C -3,43( -1,215
BED 4,20¢ ,85E ,19E 4,92( ,00C 2,52¢ 5,887
BMI_2 -, 145 ,031 -,17¢ -4,61¢ ,00C -,204 -,082

a. Dependent Variable: Ossessive_compulsive



Interpersonal Hypersensitivity

Model Summary

Mod R R Squar Adjusted R Std. Error of Change Statistics
el Square the Estimate R Square F Chang dfl df2 Sig. F Change
Change
1 ,235 ,05E ,054 6,0173¢ ,05E 39,37¢ 1 67< ,000
2 ,366° ,134 ,13C 5,7701¢ ,07¢ 30,45( 2 671 ,000
a. Predictors: (Constant), Sex
b. Predictors: (Constant), Sex, BMI_2, BED
ANOVA?
Model Sum of df Mean F Sig.
Squares Square
Regressiol 1425,81! 1 1425,81! 39,37¢ ,000°
1 Residual 24368,60 67< 36,20¢
Total 25794,41 674
Regressiol 3453,48! 3 1151,16: 34,57t ,000
2 Residual 22340,93 671 33,29¢
Total 25794,41 674
a. Dependent Variable: Interpersonal_Hypersesitivit
b. Predictors: (Constant), Sex
c. Predictors: (Constant), Sex, BMI_2, BED
Coefficient§
Model Unstandardized Coefficients Standardizec t Sig. 95,0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
1 (Constant 4,97t 27¢ 17,83( ,00C 4,427 5,523
Sex -3,13¢ ,50( -,23E -6,27¢ ,00C -4,122 -2,157
(Constant 6,27¢ ,81%2 7,72¢ ,00C 4,68¢ 7,875
> Sex -2,391 ,49(C -,18( -4,89: ,00C -3,35¢ -1,435
BED 5,78¢ 748 ,29¢ 7,781 ,00C 4,32¢ 7,243
BMI_2 -,07¢ ,027 -,10€ -2,80: ,00E -,12¢ -,023

a. Dependent Variable: Interpersonal_Hypersesitivit



Depression

Model Summary

Mod R R Squar Adjusted R Std. Error of Change Statistics
el Square the Estimate R Square F Chang dfl df2 Sig. F Change
Change
1 232 ,054 ,052 9,8475: ,054 38,39¢ 1 67< ,000
2 340 ,11E ,111 9,5364. ,061 23,31 2 671 ,000
a. Predictors: (Constant), Sex
b. Predictors: (Constant), Sex, BMI_2, BED
ANOVA?
Model Sum of df Mean F Sig.
Squares Square
Regressiol 3723,56! 1 3723,56! 38,39¢ ,000°
1 Residual 65263,07 67< 96,97
Total 68986,64 674
Regressiol 7963,73! 3 2654,57 29,18¢ ,00¢
2 Residual 61022,91 671 90,94
Total 68986,64 674
a. Dependent Variable: Depression
b. Predictors: (Constant), Sex
c. Predictors: (Constant), Sex, BMI_2, BED
Coefficient§
Model Unstandardized Coefficients Standardizec t Sig. 95,0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
1 (Constant 8,39¢ 457 18,38t ,00C 7,49¢ 9,292
Sex -5,07: ,81¢ -,232 -6,197 ,00C -6,681 -3,466
(Constant 12,87( 1,34 9,58¢ ,00C 10,23t 15,507
> Sex -4,16: ,81( -,191 -5,13¢ ,00C -5,752 -2,572
BED 7,75¢ 1,22¢ ,24E 6,31¢ ,00C 5,344 10,165
BMI_2 -,194 ,04E -,16€ -4,35( ,00C -,281 -,106
a. Dependent Variable: Depression



Anxiety

Model Summary

Mod R R Squar Adjusted R Std. Error of Change Statistics
el Square the Estimate R Square F Chang dfl df2 Sig. F Change
Change
1 227 ,052 ,05(C 5,8488: ,052 36,57¢ 1 67< ,000
2 316 ,10C ,09¢€ 5,7065( ,04¢ 17,997 2 671 ,000
a. Predictors: (Constant), Sex
b. Predictors: (Constant), Sex, BMI_2, BED
ANOVA?
Model Sum of df Mean F Sig.
Squares Square
Regressiol 1251,16! 1 1251,16! 36,57: ,000°
1 Residual 23022,60 67< 34,20¢
Total 24273,76 674
Regressiol 2423,25| 3 807,75 24,80¢ ,000
2 Residual 21850,50: 671 32,56¢
Total 24273,76 674
a. Dependent Variable: Anxiety
b. Predictors: (Constant), Sex
c. Predictors: (Constant), Sex, BMI_2, BED
Coefficient§
Model Unstandardized Coefficients Standardizec t Sig. 95,0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
1 (Constant 5,031 271 18,56¢ ,00C 4,50¢ 5,569
Sex -2,941 ,48€ -,227 -6,04¢ ,00C -3,89¢ -1,986
(Constant 7,711 ,80< 9,59¢ ,00C 6,13 9,288
> Sex -2,49: 488 -,192 -5,14¢ ,00C -3,44¢ -1,541
BED 3,92( 738 ,20¢ 5,33¢ ,00C 2,47¢ 5,363
BMI_2 -,112 ,027 -,161 -4,20( ,00C -,164 -,060

a. Dependent Variable: Anxiety



Hostility

Model Summary

Mod R R Squar Adjusted R Std. Error of Change Statistics
el Square the Estimate R Square F Chang dfl df2 Sig. F Change
Change
1 ,183 ,03¢ ,032 3,3685: ,032 23,35¢ 1 674 ,000
2 255 ,06E ,061 3,3181 ,031 11,31( 2 672 ,000
a. Predictors: (Constant), Sex
b. Predictors: (Constant), Sex, BMI_2, BED
ANOVA?
Model Sum of df Mean F Sig.
Squares Square
Regressiol 265,05! 1 265,05! 23,35¢ ,000°
1 Residual 7647,94 674 11,347
Total 7913,00I 67t
Regressiol 514,10° 3 171,36¢ 15,56« ,000
2 Residual 7398,89: 672 11,01(
Total 7913,00I 67t
a. Dependent Variable: Hostility
b. Predictors: (Constant), Sex
c. Predictors: (Constant), Sex, BMI_2, BED
Coefficient§
Model Unstandardized Coefficients Standardizec t Sig. 95,0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
1 (Constant 2,77¢ ,15€ 17,81: ,00C 2,47: 3,086
Sex -1,35: ,28( -,18% -4,83: ,00C -1,90:% -,803
(Constant 4,11« 461 8,80¢ ,00C 3,197 5,031
> Sex -1,15¢ ,282 -,157 -4,111 ,00C -1,711 -,605
BED 1,747 A27 ,162 4,08¢ ,00C ,90¢ 2,585
BMI_2 -,05¢E ,01F -,13¢ -3,63: ,00C -,08E -,024
a. Dependent Variable: Hostility



Phobic Anxiety

Model Summary

Mod R R Squar Adjusted R Std. Error of Change Statistics
el Square the Estimate R Square F Chang dfl df2 Sig. F Change
Change
1 ,195 ,03¢ ,03€ 2,4930( ,03¢ 26,54 1 674 ,000
2 284 ,081 071 2,4402¢ ,04% 15,71: 2 672 ,000
a. Predictors: (Constant), Sex
b. Predictors: (Constant), Sex, BMI_2, BED
ANOVA?
Model Sum of df Mean F Sig.
Squares Square
Regressiol 164,96t 1 164,96t 26,54: ,000°
1 Residual 4188,92 674 6,21F
Total 4353,89: 67t
Regressiol 352,10t 3 117,36¢ 19,70¢ ,000
2 Residual 4001,78! 672 5,95t
Total 4353,89: 67t
a. Dependent Variable: Phobic_Anxiety
b. Predictors: (Constant), Sex
c. Predictors: (Constant), Sex, BMI_2, BED
Coefficient§
Model Unstandardized Coefficients Standardizec t Sig. 95,0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
1 (Constant 1,511 J11E 13,08 ,00C 1,28¢ 1,738
Sex -1,067 ,207 -, 19 -5,15:2 ,00C -1,47¢ -,661
(Constant 1,21¢ ,34:2 3,53t ,00C ,54( 1,888
> Sex -,83¢ ,207 -,152 -4,021 ,00C -1,23¢ -,426
BED 1,67: 314 ,211 5,32¢ ,00C 1,05¢ 2,290
BMI_2 ,001 ,011 ,004 ,092 ,92€ -,021 ,023

a. Dependent Variable: Phobic_Anxiety



Parnoid Ideation

Model Summary

Mod R R Squar Adjusted R Std. Error of Change Statistics
el Square the Estimate R Square F Chang dfl df2 Sig. F Change
Change
1 20 ,04( ,03¢ 3,7749¢ ,04(C 28,20: 1 67< ,000
2 307 ,094 ,09C 3,6722¢ ,054 20,09( 2 671 ,000
a. Predictors: (Constant), Sex
b. Predictors: (Constant), Sex, BMI_2, BED
ANOVA?
Model Sum of df Mean F Sig.
Squares Square
Regressiol 401,88t 1 401,88t 28,20: ,000°
1 Residual 9590,60! 67< 14,25:
Total 9992,49. 674
Regressiol 943,72t 3 314,57 23,32: ,000
2 Residual 9048,76i 671 13,48t
Total 9992,49. 674
a. Dependent Variable: Paranoid_ideation
b. Predictors: (Constant), Sex
c. Predictors: (Constant), Sex, BMI_2, BED
Coefficient§
Model Unstandardized Coefficients Standardizec t Sig. 95,0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
1 (Constant 3,35¢ 78 19,16« ,00C 3,011 3,699
Sex -1,667 ,314 -,201 -5,311 ,00C -2,28: -1,050
(Constant 4,52( 517 8,741 ,00C 3,50¢ 5,535
> Sex -1,30¢ 312 -,157 -4,19¢ ,00C -1,92( -,696
BED 2,91¢ ATE 242 6,16¢ ,00C 1,98¢ 3,844
BMI_2 -,05¢E ,017% -,124 -3,22¢ ,001 -,08¢ -,022

a. Dependent Variable: Paranoid_ideation



Psychoticism

Model Summary

Mod R R Squar Adjusted R Std. Error of Change Statistics
el Square the Estimate R Square F Chang dfl df2 Sig. F Change
Change
1 A72 ,03( ,02¢ 4,2603¢ ,03(C 20,44’ 1 671 ,000
2 324 ,10F ,101 4,0975( ,07¢ 28,20t 2 66< ,000
a. Predictors: (Constant), Sex
b. Predictors: (Constant), Sex, BMI_2, BED
ANOVA?
Model Sum of df Mean F Sig.
Squares Square
Regressiol 371,13¢ 1 371,13¢ 20,44° ,000°
1 Residual 12179,27. 671 18,15:
Total 12550,41 672
Regressiol 1318,24 3 439,41t 26,17: ,000
2 Residual 11232,16. 66¢ 16,78¢
Total 12550,41 672
a. Dependent Variable: Psychoticism
b. Predictors: (Constant), Sex
c. Predictors: (Constant), Sex, BMI_2, BED
Coefficient§
Model Unstandardized Coefficients Standardizec t Sig. 95,0% Confidence Interval for B
Coefficients
B Std. Error Beta Lower Bound Upper Bound
1 (Constant 3,03: ,19¢ 15,32( ,00C 2,644 3,422
Sex -1,60: ,35¢4 172 -4,52: ,00C -2,29¢ -,907
(Constant 3,94( 571 6,82t ,00C 2,80¢ 5,073
> Sex -1,09: ,34¢ -,117% -3,14( ,002 -1,777 -,410
BED 3,95¢ ,52¢ 298 7,492 ,00C 2,917 4,990
BMI_2 -,052 ,01¢ -,10E -2,72¢ ,007 -,09C -,015

a. Dependent Variable:

Psychoticism



Study 1 Table 3A Correlations beteen EBQ scaldsage (n = 191)

Uncontrolled Guilt/restre Overeating Overeating Irregula NES Snack Age
hypercontrol int during meals out of meals  overeating /grazing ng
ed overeating
Uncontrolled/ pearson 1 -107 207" 358" 255" 395" 237" 211%
hypercontrolled Correlation
overeating Sig. (2-tailed) ,183 ,009 ,009 ,001 ,001 ,003 .008
Pearson . . . " " n
Guilt/restraint Correlation -107 1 497 400 337 141 170 169
Sig. (2-tailed) ,183 ,000 ,000 ,000 ,077 ,032 .019
Overeating during,. Fl’e"?‘rson 207" 497" 1 524" 445" 287" 279" 008
meals orrelation
Sig. (2-tailed) ,009 ,000 ,000 ,000 ,000 ,000 .925
Overeating out of . Fl’e"?‘rson 356" 400" 524" 1 395" 308" 243" 195¢
meals orrelation
Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,002 .015
Irregular c Fl’e"?‘rson 258" 337" 448" 395" 1 283" 108 044
overeating orrelation
Sig. (2-tailed) ,001 ,000 ,000 ,000 ,000 ,170 .584
Pearson + + + + +
NES/grazing Correlation ,395 141 287 ,305 ,283 1 258 -.012
Sig. (2-tailed) ,000 ,077 ,000 ,000 ,000 ,001 .881
. Pearson 237" 170 279" 343" 106 256" 1 -.203*
Snacking Correlation
Sig. (2-tailed) ,003 ,032 ,000 ,002 ,170 ,001 .011
Age Pearson -211% 189* .008 196 -.044 -0.12 203 1
Correlation
Sig. (2-tailed) .008 .019 .925 .015 .584 .881 .011




Study 2 Table 4A Descriptive statisficd MEQ scales among subgroups

Disinhibition Awareness Distraction Emotional MESdHmmary
Gender
Female 2.76 + 0.68 (0.03) 2.92 + 0.51 (0.02) 2.68 + 0.68 (0.03) 2.80 £ 0.99 (0.03) 2.82+0.41 (0.02)
Male 2.57 + 0.69(0.03) 2.79+ 0.49 (0.02) 2.73+ 0.64 (0.03) 3.12+0.70 (0.03) 2.77 £ 0.39 (0.02)
Age category
18-30 years 2.62 + 0.68(0.3) 2.89 + 0.50(0.02) 2.69+ 0.65 (0.03) 2.89+ 0.75(0.03 2.78 + 0.36 (0.01)

)

31-40 years 2.61 + 0.74(0.05) 2.83 + 0.51(0.04) 2.64+ 0.64 (0.05) 2,92+ 0.83(0.6) 3.75+ 0.46 (0.03)
>40 years 2.87 + 0.65(0.04) 2.87 + 0.51(0.03) 275+ 0.72 (0.04) 3.00+ 0.78 (0.05) 2.88 + 0.43 (0.03)
Education
Secondary 2.77 + 0.68 (0.03) 2.78 + 0.51(0.02) 2.71+ 0.65 (0.03) 2.99+ 0.74 (0.03) 2.80+ 0.39(0.02)
University 2.62 + 0.69(0.03) 2.95 + 0.49(0.02) 2.69+ 0.67 (0.03) 2.86+ 0.79 (0.03) 2.80+ 0.41(0.02)
Meditation experience
None 2.67 + 0.70(0.02) 2.88 + 0.51(0.02) 2.68+ 0.68 (0.02) 2.89+ 0.77 (0.03) 2.79+ 0.40 (0.01)
Some 2.84 +0.61 (0.05) 2.81 + 0.51(0.04) 2.81+ 0.55(0.05) 3.15+ 0.70 (0.06) 2.87+ 0.39 (0.03)
Type of physical activity
None 2.72 + 0.69(0.04) 2.82 + 0.53(0.03) 2.70+ 0.69 (0.04) 2.87+ 0.80 (0.04) 2.78+ 0.80(0.02)
Aerobic 2.65 + 0.69 (0.03) 2.89 + 0.50(0.02) 2.67 + 0.68 (0.03) 2.93+ 0.76 (0.03) 2.80+ 0.40(0.02)
Yoga-type 2.82 + 0.69(0.07) 2.89 + 0.48(0.05) 2.84+ 0.58 (0.06) 3.06 £ 0.73(0.07) 2.89+ 0.38(0.04)
Exercise intensity
Sedentary (never) 2.72 + 0.69(0.04) 2.82 + 0.53/0.03) 2.70+ 0.69 (0.04) 2.87 £ 0.80 (0.04) 2.78+ 0.40(0.02)
Moderate (1-3 times/week) 2.68 + 0.68 (0.03) 2.90 + 0.51(0.02) 2.66 + 0.65 (0.03) 291+ 0.78 (0.04) 2.81+ 0.40(0.02)
Strenous (>3 times/week) 2.65 + 0.71(0.05) 2.88 + 0.47(0.03) 2.78 + 0.86 (0.04) 3.02+0.70 (0.04) 2.82+ 0.40 (0.03)
Diet
No diet 2.73 + 0.67 (0.02) 2.85 + 0.51(0.02) 2.71+ 0.66 (0.02) 2.98+ 0.75 (0.05) 2.82+ 0.39(0.01)
Restrictive diets 2.45 + 0.72 (0.06) 2.93 + 0.52(0.04) 2.63+ 0.73(0.06) 2.64+ 0.85(0.07) 270+ 0.41(0.03)
Vegetarian/vegan/macrobiotic 2.86 + 0.72(0.11) 3.04 + 0.42(0.06) 2.74+ 0.56 (0.09) 2.95+ 0.67(0.10) 2.94+ 0.39 (0.06)
Body Mass Index category
Normal (<25) 2.78 + 0.68 (0.03) 291 + 0.52(0.02) 2.75+ 0.64 (0.02) 3.03+ 0.73 (0.03) 2.87+ 0.38(0.01)
Overweight (25-29.9) 2.53 + 0.65(0.04) 2.83 + 0.46 (0.03) 252+ 0.67 (0.04) 2.83+ 0.78 (0.05) 271+ 0.38(0.03)
Obese (>30) 2.36 = 0.71(0.07) 2.72 + 0.52(0.05) 250+ 0.75 (0.07) 241+ 0.81(0.08) 254+ 0.44 (0.04)

values are meat standard deviation (standard error of mean)



Study 3 Table 5A Correlations between mindfulreess the other psychological constructs measured

Correlations

FMI MEQ BES EOQ GSI BIAQ WHO-5 BMI
FMI Pearson 1 367" - -,197" - -273 498" -,059
Correlation 402" 377"
MEQ Pearson ,367" 1 - -,361" - -,524" 276" -,183"
Correlation 661" ,396"
BES Pearson - -,661" 1 486" A14 671" -,316 463"
Correlation 402" i
EOQI Pearson - -,361" ,486 1 367 ,295 -,194" 241"
Correlation ,197" i i
GSlI Pearson - -,396" 414 367" 1 ,509" -,528" 104
Correlation 377" :
BIAQ Pearson - -524" 671 295 509 1 -,267" 457"
Correlation 273" i i
WHO- Pearson 498" 276" - -,194" - -,267" 1 -,009
Correlation 316" 528"
BMI Pearson -,05¢ -,183 463 241" 104 457" -,00¢ 1
Correlation :

**_Correlation is significant at the 0.01 levek@iled).
*, Correlation is significant at the 0.05 level tgled).



Study 3 Table 6A Mean, SD and test of the betwaénects effect. Dependent variable: FMI

BMI category Gender Std.
Mean Deviation N
Normal weight Female 20.7¢ 7.7¢ 173
Male 21.6% 8.2¢ 82
Total 21.0¢ 7.91 255
Obese Female 19.2¢ 6.9¢ 94
Male 21.9( 6.97 21
Total 19.7: 7.0S 115
Overweight Female 18.61 8,2 65
Male 19,8¢ 8.3¢ 47
Total 19.1¢ 8.27 112
Total Female 19.91 7.6¢ 332
Male 21.1¢ 8.11 150
Total 20.2¢ 7.82 482

Tests of Between-Subjects Effects

Source Type llI Mean Partial Eta
Sum of Square: df Square F Sig. Squared

Corrected 543.08 5 108,61 1.78 ,114 ,018
Model

Intercept 132052.21 1 132052.2i 2171.8: ,000 ,820

BMl.categ 282.75 2 141.37 2.32 ,099 ,010

gender 207.52 1 207.52 3.41 ,065 ,007

BMl.categ * 40.57 2 20.28 .33 ,716 ,001
gender

Error 28941.89 476 60.80

Total 228088.00 482

Corrected Tota 29484,97 481

a. R Squared = ,018 (Adjusted R Squared =,008)

Study 3 Table 7A. Mean, SD and test of the betwaéxects effect. Dependent variable: MEQ

BMI category Gende Std.
Mean Deviation N
Normal weight Female 4,2¢ ,65 169
Male 4.,4¢ ,6€ 76
Total 4,3t ,6€ 245
Obese Female 3,8t 77 92
Male 4,27 ,6¢ 20
Total 3,92 7 112
Overweight Female 3,9¢ 73 63
Male 4,3¢ ,6C 43
Total 4,151 ,7C 106
Total Female 4,11 72 324
Male 4,4z ,6E 139

Total 4,2 72 463




Tests of Between-Subjects Effects

Source Type llI Mean Partial Eta
Sum of Square df Square F Sig. Squared
Corrected 23,18 5 4,6 9,74 ,00C ,096
Model
Intercept 5373,9¢ 1 5373,9¢ 11298, ,00C ,961
1
BMI.categ 6,5¢ 2 3,2¢ 6,9: ,001 ,029
gender 8,€ 1 8,6¢ 18,15 ,00C ,038
BMl.categ * 9t 2 AT 1,0C ,36€ ,004
gender
Error 217,30 457 AT
Total 8432.8 465
Corrected Tots 240,5! 462
a. R Squared = ,096 (Adjusted R Squared =,086)
Contrast Results (K Matrix)
BMI categories Difference Contrast Dependent
Variable
MEQ.TOT
AL2
Level 2 vs. Level Contrast Estimate -,328
1 Hypothesized Value 0
Difference (Estimate - Hypothesized) -,328
Std. Error ,098
Sig. ,001
95% Confidence Lower Bound -,520
Interval for Difference Upper Bound -,137
Level 3 vs. Contrast Estimate -,041
Previous Hypothesized Value 0
Difference (Estimate - Hypothesized) -,041
Std. Error ,084
Sig. ,625
95% Confidence Lower Bound -,206
Interval for Difference Upper Bound 124




APPENDIX B: ASSESSMENT
INDAGINE SUL RAPPORTO DELLE PERSONE CON IL CIBO

In quest’indagine sono rispettate le norme etichbadricerca in psicologia dell'A.l.P._(http://wwaipass.org. Le
informazioni ricavate saranno usate in forma anamisolo a scopo di ricerca. La ringraziamo calorogarte per la
collaborazione.

Metta una crocettaul quadratino che corrisponde alle Sue carattafe

|:| Uomo |:| Donna

Qual é la sua eta? anni

Qual é il suo titolo di studio?
[ ] Licenza elementare [ | Licenza media [ | Diploma superiore
[] Laurea | livello [] Laurea Il livello | | Altro

Qual ¢ la sua professione?

Qual ¢ il suo stato civile?

[ ] Nubile/Celibe [ | Sposato/a | | Separato/Divorziato | _| Vedavo

Con chi vive attualmente? da solo/a

con il partner

con i figli. Quanti figli ha?
con i miei genitori

con altre persone adulte non di famiglia

Indichi se soffre di qualche malattia tra quelldidate sotto:

Malattie cardiache o cardiovascolari. Quali?

Malattie respiratorie. Quali?

Malattie gastrointestinali Quali?

Dolori cronici (mal di testa, mal di schiena, délewuscolari ecc....)

Colesterolo alto

Diabete

Artrosi

Disturbi mestruali

Depressione

Ansia

Usa regolarmente ansiolitici / tranquillanti / @etpressivi / altri psicofarmaci?

Nella sua famiglia qualcuno ha mai sofferto delkdattie seguenti?

Diabete. Qual € il grado di parentela?

Malattie caridache. Qual ¢ il grado di parentela?

Obesita. Qual ¢ il grado di parentela?

Artrosi. Qual é il grado di parentela?

Le capita di russare quando dorme?

D Mai D Raramente D A volte D SpessoD Sempr
e



Le capita di aver delle apnee notturne?

D Mai D Raramente D A volte D SpessoD Sempr
e

Qual ¢ la sua altezza?

Qual ¢ il suo peso in kg?

Qual ¢ il peso minimo che ha raggiunto in eta adult

Qual ¢ il peso massimo che ha raggiunto in etaa®@iul

Ha mai avuto problemi di peso?

|:| No |:| S Se si, a che eta sono iniziati?
i

Quante ore alla settimana fa attivita fisica?

Che tipo di attivita fisica pratica?

Fuma sigarette?

No, non ho mai fumato Sono un eX Si fumo. Quante sigarette al giorno?
fumatore

Le capita di saltare la prima colazione?

] Mai D Raramente D A volte D SpessoD Sempr
e

Le capita di mangiare dopo cena e di notte?

D Mai D Raramente D A volte D SpessoD Sempr
e

Indichi il numero totale di pasti che consuma al girno:

Attualmente sta seguendo una dieta?

No, nessuna dieta Si, dieta dimagrante Si, digatagana
Si, dieta vegana Si, dieta macrobiotica Si, dietaa glutine
Un altro tipo di dieta: spcificare

Ha mai fatto in precedenza delle diete per perdese? Si |
o
Si &€ mai rivolto/a ad un dietologo per problempdso? Si |
o
Ha mai seguito programmi psicologici per problempeso?
[ ] No, mai [ | Si, in precedenza | | Si, lo sto seguendolattude
Ha mai pensato alla chirurgia per ridurre I'obezhta

[ ] No, mai [ | No, ma ho in programma di farlo | | Si, hodath trattamento chirurgico.
L Indichi quale:
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Con quale frequenza assume le sostanze indicate clel2 82 |5
sotto? T | & | 2|35 | 95|37
21515123 |e
208 1°1° 1§
o o 3
Frutta
Verdura
Snack dolci o salati (es. patatine, merendinegpie
...)
Bevande zuccherate e gassate (es., coca cola,
aranciata...)
Bevande alcoliche (es. vino, birra, superalcoligi....
Come valuta il suo attuale stato di salute fisica?
Molto scadente| 1 2 3 4 5 6 7 10| Eccellente
Come valuta il suo attuale stato di salute mentale?
Molto scadente| 1 2 3 4 5 6 7 10| Eccellente
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ISTRUZIONI: Per favore, risponda alle seguenti domande in baseome lei @
abitualmente si comporta.
1. Mangio cosi velocemente che non assaporo gefetieto mangiando. 1 2 3 4
2. Quando vado ai buffet tendo a mangiare troppo. 1 2 3 4
3. Se ad una festa ci sono tante cose buone dgianenmi accorgo quando sert(i 5 3 4
la voglia di mangiare piu di quanto dovrei.
4. Quando la porzione del ristorante € troppo dgasmetto di mangiare quan j(i 5 3 4
mi sento pieno.
5. Riconosco quando la pubblicita del cibo mi ighe a mangiare. 1 2 3 4
6. Mentre sto mangiando i miei pensieri tendovagare. 1 2 3 4
7. Quando mangio uno dei miei piatti preferiti m@sco a riconoscere quando nf 5 3 4
ho mangiato abbastanza.
8. Noto che il fatto stesso di andare al cinemafarnvenire voglia di mangiara1 5 3 4
popcorn e dolciumi.
9. Se non costa molto di piu, prendo la porziomegpande del cibo e della bibita,l 5 3 4
a prescindere da quanta fame ho.
10. Noto gquando ci sono sapori impercettibili ¢ibi che mangio. 1 2 3 4
11. Se ci sono avanzi che mi piacciono, ne premdaltra porzione anche se son(i 5 3 4
pieno.
12. Quando sto mangiando un pasto piacevole,s®tni fa sentire rilassato. 1 2 3 4
13. Pilucco o spilluzzico senza accorgermi charsogiando. 1 2 3 4
14. Quando mangio un abbondante pasto, mi accdrgarg fa sentire pesante el 5 3 4
pigro.
15. Smetto di mangiare quando sono pieno anchedgusto mangiando qualco ;al 5 3 4
che adoro.
16. Apprezzo il modo in cui il cibo si presentd méo piatto. 1 2 3 4
17. Quando sono stressato al lavoro, vado a eequaicosa da mangiare. 1 2 3 4
18. Se c’e del buon cibo ad una festa, continomagiare anche se sono pieno.| 1 2 3 4
19. Quando sono triste mangio per sentirmi meglio. 1 2 3 4
20. Noto quando i cibi e le bevande sono tropdoido 1 2 3 4
21. Prima di mangiare mi prendo un momento peregzare il colore ed i 1 5 3 4
profumo del cibo.
22. Assaporo ogni boccone di cibo che mangio. 1 2 4
23. Riconosco quando mangio pur non avendo fame. 1 2 3 4
24. Mi accorgo quando sto mangiando da un pidttioitiumi solo perché e li 2y 5 3 4
portata di mano.
25. Quando sono al ristorante riesco a dire sefaigne che mi é stata servita 91 5 3 4
troppo grande per me.
26. Noto quando il cibo che mangio influenza ibratato emotivo. 1 2 3 4
27. Ho problemi a non mangiare gelati, biscoftiatatine se ce ne sono in casa. 1 3
28. Mentre sto mangiando penso alle cose che f@ego 1 2 3 4




FMI

ISTRUZIONI: Per favore, risponda ad ogni domanda il f
onestamente e spontaneamente possibile, facendomdnto allultima
settimana.
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1. Sono aperto all'esperienza del momento presente.

2. Sento il mio corpo mentre mangio, cucino, paliegarlo.

3. Quando noto che la mia mente é assente, graentitorno all’esperienz
del qui ed ora.

<))

4. Sono in grado di apprezzare me stesso.

5. Faccio attenzione a cio che c’e dietro alle azieni.

6. Vedo i miei errori e difficoltd senza giudicarli

7. Mi sento connesso alla mia esperienza nel gorad

8. Accetto le esperienze spiacevoli.

9. Sono amichevole con me stesso quando le cos® vaale.

10. Osservo le mie emozioni senza perdermi in esse.

11. Nelle situazioni difficili mi posso fermare g@&reagire immediatamente.

12. Sperimento momenti di agio e pace interiorehanquando le cos
diventano frenetiche e stressanti.

D

13. Sono impaziente con me stesso e con gli altri.

14. Riesco a sorridere quando mi rendo conto dntgua volte mi complico [

=

vita.
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ISTRUZIONI: Nella lista che segue sono elencati problemi
disturbi che spesso affliggono le persone. Cerchicdrdare se ne hg

sofferto la scorsa settimana, oggi compreso, equ@ie intensita.

In

che misura soffre o ha soffeltscorsa settimana di...

(9]
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. Mal di testa.

. Nervosismo o agitazione interna.

. Incapacita a scacciare pensieri, parole o idéesiderate.

. Sensazioni di svenimento e di vertigini.

. Perdita di interesse e del piacere sessuale.

. Tendenza a criticare gli altri.

. Convinzione che gli altri possano controllaseidi pensieri.

. Convinzione che gli altri siano responsabili sigdi disturbi.

©| O N| O O | W N|

. Difficolta a ricordarsi le cose.

=
o

. Preoccupazione per la sua negligenza e traszaea

=
=

. Sentirsi facilmente infastidito o irritato.

[y
N

. Dolori al cuore o al petto.

=
w

. Paura degli spazi aperti o delle strade.

H
N

. Sentirsi debole o fiacco.

[y
(62}

. Idee di togliersi la vita.

[y
(o)

. Udire voci che le altre persone non odono.

=
~

. Tremori.

[N
[ee]

. Mancanza di fiducia negli altri.

[N
©

. Scarso appetito.

N
o

. Facili crisi di pianto.

N
iy

. Sentirsi infastidito nei confronti dell’altresso.

N
N

. Sensazione di essere preso in trappola.

N
w

. Paure improvvise senza ragione.

N
i

. Scatti d’ira incontrollabili.

N
ol

. Paura di uscire da solo.

N
2]

. Rimproverarsi per qualsiasi cosa.

N
~

. Dolori alla schiena.

N
(o]

. Senso di incapacita a portare a termine le.cose

N
©

. Sentirsi solo.

w
o

. Sentirsi giu di morale.

w
=S

. Preoccuparsi eccessivamente per qualsiasi cosa.

w
N

. Mancanza di interesse.

w
w

. Senso di paura.

w
~

. Sentirsi facilmente ferito o offeso.

w
(2]

. Convinzione che gli altri percepiscano i tuengieri.

w
(o2}

. Sensazione di non trovare comprensione o simpat

w
~

. Sensazione che gli altri non le siano amic¢abHtiano in antipatia.
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38.

Dover fare le cose molto lentamente per esseueo di farle bene.

39.

Palpitazioni o sentirsi il cuore in gola.

40.

Senso di nausea o mal di stomaco.

41.

Sentimenti d’inferiorita.

42.

Dolori muscolari.

43.

Sensazione che gli altri la guardino o partini.

44,

Difficolta ad addormentarsi.

45,

Bisogno di controllare ripetutamente cio che fa

46.

Difficolta a prendere decisioni.

47.

Paura di viaggiare in autobus, nella metrogodito in treno.

48.

Sentirsi senza fiato.

49.

Vampate di calore o brividi di freddo.

50.

Necessita di evitare certi oggetti, luoghitivih perché spaventano.

51.

Senso di vuoto mentale.

52.

Intorpidimento o formicolio di alcune parti dedrpo.

53.

Nodo alla gola.

54.

Guardare al futuro senza speranza.

55.

Difficolta a concentrarsi.

56.

Senso di debolezza in qualche parte del corpo.

57.

Sentirsi teso o sulle spine.

58.

Senso di pesantezza a braccia o gambe.

59.

Idee di morte.

60.

Mangiare troppo.

61.Senso di fastidio quando la gente la guardala palei.

62.

Avere dei pensieri che non sono i suoi.

63.

Sentire I'impulso di colpire, ferire o fare ma qualcuno.

64.

Svegliarsi presto al mattino senza riuscir@addormentarsi.

Ol O0O|0|0O|O0O|0O|O0O|0O|0O|0O|0O|0O|0O|O|0O|0O|O|0O|OC|O0O|O|OC|OC|O|O|O]| O
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65.
le mani.

Aver bisogno di ripetere lo stesso atto, comeedre, contare, lavarsi

=

66.

Sonno inquieto o disturbato.

67.

Sentire I'impulso di rompere gli oggetti.

68.

Avere idee o convinzioni che gli altri non condiono.

69.

Sentirsi penosamente imbarazzato in preseradéridi

70.

Sentirsi a disagio tra la folla, come nei négaizcinema, ecc...

71.

Sensazione che tutto richieda uno sforzo.

72.

Momenti di terrore o di panico.

73.

Sentirsi a disagio quando mangia o beve inepzsdi altri.

74.

Ingaggiare frequenti discussioni.

75.

Sentirsi a disagio quando & solo.

76.

Convinzioni che gli altri non apprezzino il daworo.
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77.

Sentirsi solo e triste anche in compagnia.

=

w

78.

Senso di irrequietezza, tanto da non potee seduto.

79.

Sentimenti di inutilita.

o

N N | N | DlUsWelelspPoN

irreali.

80.

Sensazione che le cose pit comuni e familiamcs estranee

11°

81.

Urlare e scagliare oggetti.

82.

Avere paura di svenire davanti agli altri.

azioni.

83.

Impressione che gli altri possano approfittdidei o delle sug

84.

Pensieri sul sesso che la affliggono.

85.

Idea di dover scontare i propri peccati.

86.

Sentirsi costretto a portare a termine cidt@h@iziato.

87.

Pensiero di avere una grave malattia fisica.

88.

Non sentirsi mai vicino alle altre persone.

89.

Sentirsi in colpa.

90.

Idea che qualcosa non vada bene nella sua mente
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ISTRUZIONI: Considerando l'ultimo mese, quan

volte |

~

e € capitato di mangiare tanto rispetto 4§

circostanze, in risposta a un senso di:

e

leN

luiolb G-T

luiolb ZT-9

luiolb 1 mn

1.

ANSIA (preoccupato, agitato, inquieto).

TRISTEZZA (giu, awvilito, depresso).

SOLITUDINE (annoiato, scoraggiato, inutile).

STANCHEZZA (affaticato, esausto).

RABBIA (infastidito, irritato, furibondo).

o g~ wn

FELICITA (di buon umore, allegro, entusiasta).
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BES
In questo questionario deve scegliere, per ogipmp di 4 affermazioni quella che descrive megiio |
sua condizione emotiva.

BES 1 - Quale sceglie fra le 4 affermazioni sottd@etta una sola crocetta

Non penso consciamente al mio peso ed alle dimend& mio corpo quando sono con altre
persone.

Mi preoccupo del mio aspetto, ma questo non mieeénsloddisfatto di me stesso.

Sono consapevole del mio aspetto e del mio pesest@ mi rende deluso di me stesso.

Sono molto consapevole del mio peso e spesso fwaeovergogna e disgusto per me stesso.
Percio cerco di evitare di incontrare altre persone

BES 2 - Quale sceglie fra le 4 affermazioni sottd@etta una sola crocetta

Non ho difficolta a mangiare lentamente, seduto/@aniera corretta.

Mi sembra di trangugiare il cibo. Nonostante cion finisco per sentirmi troppo pieno/a per ayer
mangiato eccessivamente.

Talvolta, tendo a mangiare velocemente e dopo ntodeoppo pieno/a.

Ho l'abitudine di ingollare il cibo quasi senza ttieerlo. Quando faccio cosi, di solito mi sentd
scoppiare perché ho mangiato troppo.

BES 3 - Quale sceglie fra le 4 affermazioni sottd@etta una sola crocetta

Quando voglio, sono capace di controllare i migpuisi verso il cibo.

Penso di aver minor controllo sul cibo rispett@a allaggior parte delle persone.

Mi sento totalmente incapace di controllare i nmigbulsi verso il cibo.

Siccome mi sento totalmente incapace di controllanéo rapporto con 'alimentazione, sto
cercando disperatamente di raggiungere il contsllaibo.

BES 4 - Quale sceglie fra le 4 affermazioni sottd@etta una sola crocetta

Non ho l'abitudine di mangiare quando sono annoiato

Qualche volta mangio quando sono annoiato, maltalviesco a distrarmi e a non pensare al
cibo.

Ho una vera abitudine di mangiare quando sono atmaia talvolta riesco a distrarmi e a nof
pensare al cibo

Ho una forte abitudine di mangiare quando sonoiatmaNiente riesce a farmi smettere.

BES 5 - Quale sceglie fra le 4 affermazioni sottd@etta una sola crocetta

Quando mangio qualcosa, di solito, &€ perché ho fame

Talvolta mangio qualcosa d’'impulso, senza averamente fame

Mangio regolarmente per soddisfare una sensazidiaend, pur non avendo davvero bisogno
fisicamente del cibo. In queste occasioni, norcogganche a gustare quello che mangio.

Anche se non ho fisicamente fame, avverto il bisodjrmettere qualcosa in bocca e mi sento
soddisfatto/a solo quando riesco a mangiare gualgesriempirmi la bocca, come un pezzo di pane.
Qualche volta, quando questo succede, risputbadl per non ingrassare.

BES 6 - Quale sceglie fra le 4 affermazioni sottd@etta una sola crocetta

Non mi sento per nulla in colpa, né provo odioperstesso/a, dopo aver mangiato troppo.

Talvolta, mi sento in colpa o provo odio per messtéa dopo aver mangiato troppo.

Quasi sempre vivo un forte senso di colpa o pralio per me stesso/a dopo aver mangiato
troppo.

BES 7 - Quale sceglie fra le 4 affermazioni sottd@etta una sola crocetta

Quando sono a dieta, non perdo mai del tutto itrotin sul cibo, anche dopo periodi in cui ho
mangiato troppo.




Quando sono a dieta e mangio un cibo “proibitofiteehe ormai ho “sgarrato” e mangio ancora
di piu.

Quando sono a dieta e mangio troppo spesso mi‘tiicmai hai sgarrato, perché non vai fino in
fondo?”. Quando questo succede, mangio ancoraidi pi

Mi metto regolarmente a dieta stretta, ma poi iotepo la dieta con un’abbuffata. La mia vita ¢
fatta di abbuffate e digiuni.

\Y%

BES 8 - Quale sceglie fra le 4 affermazioni sottd@etta una sola crocetta

Raramente mangio cosi tanto da sentirmi sgradeviéygeno/a.

Circa una volta al mese, mangio cosi tanto darseiragradevolmente pieno/a.

Ci sono periodi regolari durante il mese in cui giargrandi quantita di cibo, ai pasti o fuori da
pasti.

Mangio cosi tanto che di solito, dopo aver mangiaticsento piuttosto male ed ho nausea.

BES 9 - Quale sceglie fra le 4 affermazioni sottd@etta una sola crocetta

La quantita di calorie che assumo & abbastanzardestel tempo.

Qualche volta, dopo aver mangiato troppo, ceragiddire al minimo le calorie, per compensare
I'eccesso di calorie che ho mangiato

Abitualmente mangio troppo di notte. Solitamenta ho fame la mattina e mangio troppo la sera.

Da adulto, ho avuto periodi di circa una settimgneui mi sono imposto diete “da fame”, a
seguito di periodi in cui avevo mangiato troppo.nhia vita é fatta di abbuffate e digiuni

BES 10 - Quale sceglie fra le 4 affermazioni sottd®etta una sola crocetta

Di solito riesco a smettere di mangiare quandoigo§o quando é ora di dire basta.

Talvolta avverto un impulso incontrollabile a maargi.

Frequentemente avverto forti impulsi a mangiare, sgmbro incapace di controllare, mentre altre
volte riesco a controllarmi.

Mi sento incapace di controllare i miei impulsi amgiare. Ho paura di non riuscire a smettere|di
mangiare volontariamente

BES 11 - Quale sceglie fra le 4 affermazioni sottd®etta una sola crocetta

Non ho problemi a smettere di mangiare quando ntbggieno/a.

Di solito posso smettere di mangiare quando somoop@, ma talvolta mangio cosi tanto da
sentirmi sgradevolmente pieno/a.

Per me & un problema smettere di mangiare unaciodtdno iniziato e di solito mi sento
sgradevolmente pieno/a dopo aver finito di mangiare

Siccome per me é un problema smettere di mangjaedche volta devo provocarmi il vomito per
avere sollievo.

BES 12 - Quale sceglie fra le 4 affermazioni sottdetta una sola crocetta

Quando sono con gli altri (incontri familiari, osta@ni sociali) mi sembra di mangiare come
gquando sono solo.

Talvolta quando sono con gli altri non mangio qoartrrei, perché sono consapevole del mio
disagio verso il cibo.

Spesso mangio poco quando sono con altre perserafiépmangiare di fronte ad altri mi
imbarazza.

Mi vergogno cosi tanto di mangiare troppo, chef@do scelgo i momenti in cui nessuno mi vede.
In effetti, mangio di nascosto

BES 13 - Quale sceglie fra le 4 affermazioni sottd?etta una sola crocetta

Faccio tre pasti al giorno e occasionalmente unotiyo.

Faccio tre pasti al giorno e normalmente anchesmlntini.

Quando faccio molti spuntini, salto i pasti regblar

Ci sono periodi in cui mi sembra di mangiare camimente, senza pasti regolari.




BES 14 - Quale sceglie fra le 4 affermazioni sottd?etta una sola crocetta

Non penso molto a controllare gli impulsi a mangiaon desiderati.

Almeno qualche volta, la mia mente & occupata dasiero di come controllare i miei impulsi a
mangiare.

Sento che spesso passo molto tempo a pensareta foanangiato o a come fare per non
mangiare piu.

Mi sembra che la maggior parte del mio tempo lamméate sia occupata da pensieri sul
mangiare. Mi sembra di essere continuamente ia pEit non mangiare

BES 15 - Quale sceglie fra le 4 affermazioni sottd?etta una sola crocetta

Non penso molto al cibo.

Mi capita di avere un forte desiderio di cibo, méoger brevi periodi di tempo.

Ci sono giorni in cui non penso ad altro che abcib

La maggior parte delle mie giornate & occupataettipri sul cibo. Mi sembra di vivere per
mangiare.

BES 16 - Quale sceglie fra le 4 affermazioni sottd®etta una sola crocetta

Di solito se sono affamato/a oppure no, prendaoustg porzione per saziarmi.

Occasionalmente, sono incerto/a se ho fisicameamnte Dppure no. In questi momenti, mi &
difficile capire quanto cibo ci vorrebbe per saaiar

Anche se sapessi quante calorie dovrei mangiarehaddea precisa di quanto sarebbe una
“normale” quantita di cibo per me.

WHO-5 o582 2
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ISTRUZIONI: Per ogni affermazione che segue, Le chiediamo di| 2. s = 8 5| 8 g
indicare la risposta che piu si avvicina a come sientitonelle ultime due = °z 3 213
settimane. Metta una crocetta sul numero checorrisponde afiposta da 3 B @ ®
lei scelta S
1. Mi sono sentito allegro e di buon umore 1] 2 3] 4| 5 6
2. Mi sono sentito calmo e rilassato 1 2 3 4 5
3. Mi sono sentito attivo ed energico 1] 2 31 4| 5 6
4. Mi sono svegliato sentendomi fresco e riposato 11 2 3| 4| 5 6
5. La mia vita di tutti i giorni & stata piena dise che mi 11 2 3| 4| s 6
interessavano
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ISTRUZIONI: Per ogni affermazione che segue, Le chiediamo idane la § ) i_’ B E g
frequenza con cui al momento attuale lei mettetimisseguenti % S99 |T
comportamenti.indicando con la crocetta la rispodtalei scelta. S|®|° |5 |
g ?
— (2}
(9] o
1. Indosso vestiti larghi 12| 3| 4| 5| 6
2. Indosso vestiti che non mi piacciono 112|346
3. Indosso vestiti dai colori scuri 11 2| 3| 4| 5| 6
4. Indosso vestiti coprenti 112! 3| 4| 5| 6
5 Cerco di limitare la quantita di cibo che mangio 1121 3| a| 5| 6
6. Mangio solo frutta, verdura e cibi a basso e calorico 112! 3| 4| 5| 6
7. Digiuno per uno o piu giorni 112! 3| a| 5| 6
8. Euvito situazioni sociali in cui posso essessanvato/a 112! 3| 4| 5| 6
9. Evito le situazioni sociali in cui temo si pagsarlare di peso 1121 3| a| 5| 6
10. Evito di uscire con persone piu magre di me 112! 3| 4| 5| 6
11. Evito le feste durante le quali si mangia 1121 3| a| 5| 6
12. Mi peso 112! 3| 4| 5| 6
13. Conduco una vita sedentaria 1121 3| a| 5| 6
14. Mi guardo allo specchio 112! 3| 4| 5| 6
15. Evito di trovarmi in situazioni di intimitadica 1121 3| 2| 5| 6
16. Indosso vestiti che distolgano I'attenziorlentla peso 1121 13| a| 5| 6
17. Evito di andare ad acquistare degli abiti 1121 3| a| 5| 6
18. Non indosso abiti che rivelino le mie formegmme da bagno, 1121 3| 4| 5| 6
pantaloni corti)
19. Mi vesto elegantemente e mi trucco 1121 3| a| 5| 6
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ISTRUZIONI: Di seguito trovera una serie di domande che 2 21273 g
riguardano le abitudini alimentari. Per rispondengetta una sola g S 18 |5
crocetta sulla risposta che rispecchia come letw@dimente si sente 0 s 3 |® | © |0
comporta g
@
1. La mattina non ho fame o voglia di mangiare. 1 2 3 4 5
2. Se una pietanza mi & piaciuta molto, ne prenddtua’porzione 1 2 3 4 5
3. Mi capita di lavorare fino a tardi e di conseguesalto la cena 1 2 3 4 5
4. Quando ho voglia di mangiucchiare, scelgo pttbdome snack, merendine,
cracker o salatini 1 2 3 4 S
5 Mi capita di mangiare cosi tanto a pranzo o a ceimami viene una forte
sonnolenza e mi sdraio sul letto per riprendermi 1 2 3 4 S
6. Durante il giorno tento di stare attento a quele mangio, ma la sera non
riesco a controllare il mio appetito 1 2 3 4 S
7. Mi capita di saltare la cena, per sentirmi pitgle® prima di dormire 1 5 3 4 5
8. Se mangio con amici o familiari, davanti a lorongi@ normalmente, ma
dopo il pasto continuo a mangiare gli avanzi a albi che trovo a portata di mano. 1 2 3 4 S
9. Nella borsa tengo uno spuntino per colmare i atigicchi di fame. 1 2 3 4 5
10. Faccio fatica ad addormentarmi o a dormire semtzariizioni per tutta la
notte 1 2 3 4 5
11. Durante i pasti cerco di tenermi controllato, maaun pasto e I'altro mi
capita di mangiare. 1 2 3 4 S
12. Quando mi abbuffo, mangio anche le cose chamigiacciono
Q g ® 12| 3] 4| s
14. Dopo cena consumo piu calorie di quelle che assilumante il giorno 1 2 3 4 5
15. Mi capita di fare delle abbuffate
1 2 3 4 5
16. La mia vita & cosi frenetica che non mi permettteahgiare ad orari 1 2 3 4 5
normali, cosi, quando riesco a mangiare, ho una fgmae e mangio piu del dovuto
17. Non mi rendo conto di quanto mangio durante largita, perché mastico
sempre qualcosa 1 2 3 4 S
18. Penso al cibo e a come controllarlo e faccio tiotper mangiarne di meno 1 5 3 4 5
19. Esco di casa col preciso scopo di comprare delp#r abbuffarmi 1 5 3 4 5
20. Mi capita di stare molte ore senza mangiare
P 9 12| 3] 4| s
21. Preferisco mangiare da solo, perché mi vergehe qualcuno mi veda
mangiare cosi tanto. 1 2 3 4 S
22. Quando ho un attacco di fame, non riescot@trermi, anche se mi accorgqa
di aver gia mangiato molto 1 2 3 4 S
23. Tengo qualcosa in bocca, come una caramelfa@omma da masticare 1 5 3 4 5
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24. La sera € come se non avessi mai sonno
1 2 3 4 5
26. Non riesco ad assumere un’alimentazione sana
1 2 3 4 5
27. Una volta che ho iniziato ad abbuffarmi, se per il resto della giornata non
avro il controllo su quello che mangio 1 2 3 4 S
28. Tendo a mangiare finché non mi sento pieno
g P 12| 3] 4| s
29. Ci sono periodi in cui salto i pasti per digssicarmi e depurare il mio
organismo. 1 2 3 4 5
30. Mangio molto rapidamente rispetto alle alteespne
g P P P 12| 3| 4| s
31. Se sto in compagnia di amici che mangiano,gioagualcosa con loro, anche
se non ho fame 1 2 3 4 S
33. Durante il giorno o ai pasti ho poca fame
g P P 12| 3] 4| s
34. Non arrivo a pranzo con la fame, perché maqgalcosa nelle ore che lo
precedono 1 2 3 4 S
35. Non riesco a resistere agli attacchi di fantenéo subito di colmarli con la
prima cosa che trovo a portata di mano 1 2 3 4 S
36. Appena vedo qualcosa da mangiare non riesoateollarmi e inizio subito g
mangiare 1 2 3 4 S
37. Mi capita di mangiare fuori pasto fino a sentipieno..
P 9 P P 12| 3] 4| s
38. Quando trovo il mio cibo preferito, ne mangigrandi quantita, anche se s¢
che poco dopo dovro pranzare o cenare. 1 2 3 4 S
40. Mangio una quantita di cibo abbastanza castama quando vado oltre mi
preoccupo subito. 1 2 3 4 S
41. Di notte, se non riesco a dormire, passanip@ mangiando
passaTipte mang 12| 3] 4| s
42. Negli spuntini notturni preferisco i cibi chestlito evito di mangiare durantg
la giornata. 1 2 3 4 S
43. Quando ho fame durante il giorno mangio trdtauente, pensando che
mangero di meno durante i pasti principali. 1 2 3 4 S
44. Nascondo i miei cibi preferiti per poterli mérg quando sono solo.
1 2 3 4 5
45, Scelgo accuratamente il cibo che mangio, inoadsoddisfare la mia
golosita. 1 2 3 4 S
46. Anche se non ho fame, continuo comunque a raengenza riuscire a
smettere. 1 2 3 4 S
47. Ho una vita molto intensa e piena di impegm® ©h costringe a 1 2 3 4 5

rinunciare al pranzo.
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48. Durante i pasti mangio una quantita di cibe lehpersone che 1 5 3 4 5
conosco giudicano eccessiva.
49. Durante i pasti, anche se sono pieno, con@nnangiare finché il 1 5 3 4 5
piatto non e vuoto.
50. Adoro stare a tavola con le persone e cucipart in tavola una grar 1 5 3 4 5
guantita di cibo.
51. Mi capita di mangiare le pietanze quando soaliawalde, correndo il 1 5 3 4 5
rischio di scottarmi.
52. Con il calare della sera mi sento piu giurdote rispetto al giorno. 1 5 3 4 5
53. La mattina non faccio colazione. 1 2 3 4 5
54. Mi capita di saltare i pasti. 1 5 3 4 5
55. Dopo un’abbuffata mi sento in colpa. 1 5 3 4 5
56. Devo avere qualche cosa da mangiare a pdlitatano. 1 5 3 4 5
57 Se mi sono abbuffato, tento di rimediare sattahgasto successivo. 1 5 3 4 5
58 Mi piace mangiare di notte quando tutti dormen@essuno mi puo 1 5 3 4 5

vedere.




