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„Man sieht nur mit dem Herzen gut. 

Das Wesentliche ist für die Augen unsichtbar.“ 
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1. INTRODUCTION 

Eating Disorders (EDs) are among the most frequent chronic psychiatric 
illnesses of adolescence and young adulthood leading to severe physical 
and psychological health consequences for the sufferer and the family 
(Mond, Hay, Rodgers, Owen, & Beumont, 2005; Patton, Coffey, & 
Sawyer, 2003). Anorexia nervosa (AN) has the highest mortality rate of 
any psychiatric disorder (Birmingham, Su, Hlynsky, Goldner, & Gao, 
2005). The fatal financial and social impact of these lethal illnesses on 
productivity, disability and quality of life remains unknown (Simon, 
Schmidt, & Pilling, 2005). 

 

Eating disorders have multifactorial causes (Jacobi, Hayward, de Zwaan, 
Kraemer, & Agras, 2004), where environmental and biological-genetic 
factors are continuously involved. Notwithstanding the fact that 
approximately half of the contributing factors of EDs are non-genetic in 
origin, environmental causes have hardly been examined. Research has 
mainly centred on the discovery of new genetic and physiological causes 
and has neglected a cross-cultural standpoint. In addition, the literature on 
the aetiology of EDs has been troubled by the fact that the minority of 
studies meet the thorough quality criteria, as regards to methodology and 
sample sizes. Therefore according to an outstanding contemporary 
systematic review on EDs “replication studies are needed” (Stice, 2002).  

 

Until the present moment the progress of efficient prevention and 
treatment approaches has been held back by the obscure knowledge of the 
aetiology of EDs. Even though behavioural interventions have been 
revealed to be successful especially in bulimia nervosa (BN) and to some 
extent also in binge eating disorder (BED), interventions in anorexia 
nervosa (AN) and eating disorders not otherwise specified (EDNOS) 
have inadequately been assessed (Simon et al., 2005). In Europe and 
across the world numerous countries are putting all their efforts together 
to develop guidelines for the management of EDs [e.g. National Institute 
for Clinical Excellence (NICE) (www.nice.org.uk), Dieticians 
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Association of Australia (DAA) (http://www.daa.asn.au/)]. However 
evidence based research for these guidelines still needs to be 
implemented and reinforced.  

 

The present thesis entails new research intended at generating an 
integrated etiological model of EDs. We will undertake mixed basic and 
psychological research across different types of EDs (AN, BN, BED and 
EDNOS) and across different European countries, to detect shared and 
distinctive factors associated with EDs. In addition we will test certain 
therapeutical interventions for various forms of ED subtypes. We 
anticipate that the findings from the current dissertation will lead to an 
improvement in the current body of knowledge of EDs. 
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2. EPIDEMIOLOGY 

2.1. Epidemiology of eating disorders in Western countries  

Eating disorders affect approximately 2-5% of the female population in 
Western countries (Hudson, Hiripi, Pope, & Kessler, 2006; Wittchen & 
Jacobi, 2005). Likewise, in Spain, various population-based studies (e.g., 
(Olesti Baiges, Pinol Morese, Martin Vergara, de la Fuente Garcia, Riera 
Sole, Bofarull Bosch et al., 2008; Pelaez Fernandez, Labrador, & Raich, 
2007; Rodriguez-Cano, Beato-Fernandez, & Belmonte-Llario, 2005; 
Sepulveda, Carrobles, & Gandarillas, 2008) have revealed prevalence 
rates ranging from 1% to 3.5%. 

 

Two recent systematic reviews on the prevalence of EDs indicate a mean 
prevalence rate of 0.3 % for AN and values varying from 0.37% to 1.3% 
for subthreshold AN (Hoek, 2006; Hoek & van Hoeken, 2003). Research 
on the changing incidence of AN has been conflicting, with some studies 
(Hoek, 2006; Milos, Spindler, & Schnyder, 2004) suggesting an increase 
of AN and others documenting steady rates (Currin, Schmidt, Treasure, & 
Jick, 2005; Inagaki et al., 2002).   

 

As regards to BN a prevalence rate of 1.5% for threshold BN and 5.4% 
for subthreshold BN has been reported (Hoek, 2006; Hoek & van 
Hoeken, 2003). A recent ED epidemiological study has suggested a 
decrease in the prevalence of BN during the last 20 years (Keel, 
Heatherton, Dorer, Joiner, & Zalta, 2006). However, since BN is a 
relatively new disorder not much is known about its changing incidence. 
Figure 1 illustrates the changes in the incident rates for AN and BN from 
1988 to 2000. 

 

Little is known about the distribution of EDNOS even though it is the 
most common ED diagnosis. This could partially be attributable to the 
fact that there has been no simple definition of what constitutes an 
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atypical ED. A recent study on the occurrence of EDNOS in the general 
population has found a prevalence rate of 2.37% (Machado, Machado, 
Goncalves, & Hoek, 2007) and another previous study documented a 
lifetime rate of atypical EDs of 4.7% (Favaro, Ferrara, & Santonastaso, 
2003).  

 

Figure 1: Incidence Rate for Anorexia Nervosa and Bulimia Nervosa 
from 1998 to 2000 (Currin et al., 2005) 

 

 

 

 

 

 

 

 

 

 

 

As regards to BED, population-based studies have indicated prevalence 
rates ranging from 0.7% to 3.0%  for full BED (Striegel-Moore & 
Franko, 2003) and values from 5% to 8% for obese individuals (Bruce & 
Wilfley, 1996). A detailed summary of the prevalence estimates for each 
ED subdiagnosis can be found in table 1. 
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2.2. Problems associated with the epidemiological research  

on eating disorders 

It should be noted that determining the exact occurrence of EDs is 
problematic, as some sufferers may assertively avoid detection and 
present themselves to medical specialties under a variety of different 
diagnostic guises (Ghaderi & Scott, 1999; Hoek, 2006). Moreover, the 
indexes for ED diagnoses should be considered carefully, since accurate 
diagnosis of EDs has long been problematic due to the difficulty of 
detecting sub-clinical cases and the lack of straightforward wide-
spectrum assessment tools (Dalle Grave & Calugi, 2007).
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Table 1: Review of the Prevalence of Anorexia Nervosa and Bulimia Nervosa 
(Hoek & van Hoeken, 2003) 
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3. CLASSIFICATION AND DIAGNOSIS OF EATING 
DISORDERS 

A prompt advancement in the categorization and comprehension of EDs has 
been achieved in a reasonably concise period of time. In the 1970s the first 
diagnostic criteria for AN were put forward. In 1979, BN was described for the 
first time and in the beginning of the 1980s, atypical EDs were identified. The 
fourth edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV) (APA, 1994) is one of the most currently used classification manuals 
of EDs. It details three formal diagnoses of EDs; AN, BN, and EDNOS. 
Furthermore, the EDNOS category now entails a new specific ED subtype 
termed BED (see figure 2).  

 

Figure 2: Current Eating Disorder Diagnoses according to DSM-IV Criteria 
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3.1 Anorexia Nervosa 

The diagnostic criteria for AN of the DSM-IV (APA, 1994) are depicted in table 
2. These criteria include preserving a body weight below 85% of usual weight 
for age and height, an extreme anxiety of gaining weight and dysfunctional 
attitudes about weight or shape that excessively affect self-evaluation. 
Furthermore, amenorrhea for a minimum of three successive menstrual periods 
is required (APA, 2000). The DSM-IV specifies two subtypes of AN; a 
"restricting type," typified by rigorous dieting or exercise without binge eating; 
and a "binge-eating/purging type," characterized by binge eating and/or purging 
behaviour by means of self-induced vomiting or abusing laxatives or diuretics. 
Even though the peak age range for the onset of AN has been revealed to be in 
adolescence, some individuals may also acquire AN in later adulthood (Abbate-
Daga, Piero, Rigardetto, Gandione, Gramaglia, & Fassino, 2007; Hebebrand & 
Frey, 1999). The gender ratio for AN is approximately one man to ten women 
(APA, 2000). 
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Table 2: DSM-IV Diagnostic Criteria for Anorexia Nervosa (APA, 1994) 

A. Refusal to maintain body weight at or above a minimally normal weight for age and 
height (e.g., weight loss leading to maintenance of body weight less than 85% of that 
expected; or a failure to make expected weight gain during period of growth, leading 
to body weight less than 85% of that expected). 

B. Intense fear of gaining weight or becoming fat, even though underweight. 

C. Disturbance in the way in which one´s body weight or shape is experienced, undue 
influence of body weight or shape on self-evaluation, or denial of the seriousness of 
the current low body weight. 

D. In postmenarcheal females, amenorrhea, i.e., the absence of at least three consecutive 
menstrual cycles. (A woman is considered to have amenorrhea if her periods occur 
only following hormone, e.g., estrogen, administration). 

Specify type: 

Restricting Type: during the current episode of AN, the person has not regularly engaged 
in binge-eating or purging behaviour (i.e., self-induced vomiting or the misuse of 
laxatives, diuretics, or enemassodes of binge eating).  

Binge-Eating/Purging Type: during the current episode of AN, the person has regularly 
engaged in binge-eating or purging behaviour (i.e., self-induced vomiting or the misuse of 
laxatives, diuretics, or enemas). 

 

3.2. Bulimia Nervosa 

The DSM-IV (APA, 1994) criteria for BN are presented in table 3. BN is 
characterized by repeated occurrences of binge eating (defined by ingesting 
abnormally large quantities of food in a discrete period of time in addition to a 
subjective feeling of lack of control over eating). Furthermore, BN patients 
commonly utilize severe weight control methods (e.g., vomiting, laxative, 
diuretic or diet pill abuse, strict dieting or fasting and extreme exercising) and 
have negative body weight and shape experiences. In order to be able to 
diagnose a person with BN both the binge eating episodes and the inadequate 
weight control methods need to have occurred for a minimum of three months 
with a weekly frequency of at least twice per week. Two subtypes of BN are 
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detailed in the DSM-IV, a "purging type" and a "non-purging type", which is 
restricted to the rigorous weight control methods of dieting, fasting, or 
exercising without purging behaviour. Equally to AN, BN normally occurs in 
adolescence or early adulthood (Legenbauer & Herpertz, 2008).   

 

Table 3: DSM-IV Diagnostic Criteria for Bulimia Nervosa (APA, 1994) 

A. Recurrent episodes of binge eating. An episode of binge eating is characterized by 
both of the following: 

(1) Eating, in a discrete period of time (e.g., within a 2-hour period), an amount of food 
that is definitely larger than most people would eat during a similar period of time and 
under similar circumstances. 

(2) A sense of lack of control over eating during the episode (e.g., a feeling that one 
cannot stop eating or control what or how much one is eating). 

B. Recurrent inappropriate compensatory behaviour in order to prevent weight gain, such 
as self-induced vomiting, misuse of laxatives, diuretics, enemas, or other medications, 
fasting, or excessive exercise. 

C. The binge eating and inappropriate compensatory behaviours both occur, on average, 
at least twice a week for 3 months. 

D. Self-evaluation is unduly influenced by body shape and weight. 

E. The distribution does not occur exclusively during episodes of AN. 

Specify type:  

Purging type: during the current episode of BN, the person has regularly engaged in self-
induced vomiting or the misuse of laxatives, diuretics, or enemas. 

Non-purging type: during the current episode of BN, the person has used other 
inappropriate compensatory behaviours, such as fasting or excessive exercise, but has not 
regularly engaged in self-induced vomiting or the misuse of laxatives, diuretics, or 
enemas. 
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3.3. Eating Disorder Not Otherwise Specified 

Although EDNOS has been found to be the most widespread subtype of EDs, 
there is a lack on the literature on this topic (Eddy, Celio Doyle, Hoste, Herzog, 
& le Grange, 2008a; Fairburn & Bohn, 2005; Turner, 2004). The DSM-IV 
criteria for EDNOS are outlined in table 4. Patients meeting criteria for EDNOS 
normally fail to encounter all the diagnostic conditions for one of the "official" 
EDs but they suffer similar important and clinically significant difficulties with 
eating and body image as AN and BN. Examples of behavioural profiles that 
would be suitable for such a diagnosis are outlined in the DSM-IV and are as 
follows: displaying all but one criterion for AN (e.g., low weight or 
amenorrhea), meeting all criteria for BN but not engaging in purging behaviour, 
or presenting all criteria for BN except for not meeting the frequency threshold 
(twice per week) for bingeing and purging (APA, 1994). 

 

Table 4: DSM-IV Diagnostic Criteria for Eating Disorder Not Otherwise 
Specified (APA, 1994) 
 

The Eating Disorder Not Otherwise Specified category is for disorders of eating that do not 
meet the criteria for any specific ED. Examples include: 

1.) For females, all of the criteria for AN are met except that the individual has regular 
menses. 

2.) All of the criteria for AN are met except that, despite significant weight loss, the 
individual´s current weight is in the normal range. 

3.) All of the criteria for BN are met except that the binge eating and inappropriate 
compensatory mechanisms occur at a frequency of less than twice a week or for a duration of 
less than 3 months. 

4.) The regular use of inappropriate compensatory behaviour by an individual of normal body 
weight after eating small amounts of food (e.g., self-induced vomiting after the consumption 
of two cookies). 

5.) Repeatedly chewing and spitting out, but not swallowing, large amounts of food. 
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3.4. Binge Eating Disorder 

Table 5 displays the DSM-IV (APA, 1994) criteria for BED, which is included 
as a temporary category of a precise example of EDNOS. It is described by 
persistent binge eating episodes with a frequency of at least two episodes per 
week over a six month period. Since binge eating episodes are not followed by 
compensatory weight control methods as it is the case in BN, individuals with 
BED generally experience intense feelings of guilt. In contrast to AN and BN, 
BED is not infrequent in males (about 1.5 female-to-male ratio) or ethnic 
minority groups. Furthermore, BED individuals are generally older than AN and 
BN at age of onset (between 30 and 50 years) (Fairburn, Cooper, Doll, Norman, 
& O'Conner, 2000; Striegel-Moore, 2007a; Striegel-Moore & Franko, 2003; 
Striegel-Moore, Wilfley, Pike, Dohm, & Fairburn, 2000; Wilfley, Friedman, 
Dounchis, Stein, Welch & Ball, 2000a). BED is also incorporated in Appendix 
B of the DSM-IV, which is set aside for potential new diagnostic categories that 
were not comprised in the DSM-IV due to the fact that there was not enough 
data to guarantee its inclusion (Bulik, Brownley, & Shapiro, 2007a; Bulik, 
Sullivan, & Kendler, 2003a). 

 

 

 

 

 

 

 

 

 

 

 



  Isabel Krug  

  Risk factors & therapeutical implications in EDs                                           

 

13 

 

Table 5: DSM-IV Diagnostic Criteria for Binge Eating Disorder (APA, 1994) 

A.) Recurrent episodes of binge eating. An episode of binge eating is characterized by 
both of the following: 

(1) Eating, in a discrete period of time (e.g., within any 2-hour period), an amount of food 
that is definitely larger than most people would eat in a similar period of time under 
similar circumstances. 

(2) A sense of lack of control over eating during the episode (e.g., a feeling that one 
cannot stop eating or control what or how much one is eating). 

B. The binge-eating episodes are associated with three (or more) of the following: 

(1) eating much more rapidly than normal 

(2) eating until feeling uncomfortably full 

(3) eating large amounts of food when not feeling physically hungry 

(4) eating alone because of being embarrassed by how much one is eating 

(5) feeling disgusted with oneself, depressed, or very guilty after overeating 

C.) Marked distress regarding binge eating is present. 

D.) The binge eating occurs, on average, at least 2 days a week for 6 months. 

Note: The method of determining frequency differs from that used for BN. Future 
research should address whether the preferred method of setting a frequency threshold is 
counting the number of days on which binges occur or counting the number of episodes of 
binge eating. 

E.) The binge eating is not associated with the regular use of inappropriate compensatory 
behaviours (e.g., purging, fasting, excessive exercise) and does not occur exclusively 
during the course of AN or BN. 
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3.5 Diagnostic crossover in eating disorders 

Research on the diagnostic crossover in EDs has outlined that eating disturbed 
individuals have a propensity to wander between the different diagnostic 
categories of AN, BN and EDNOS (see figure 3). Approximately 50% of AN 
patients go on to develop BN, around 30% of individuals with BN had 
previously presented a history of AN and yet another 30% had suffered from 
obesity in the past. This temporal movement indicates that all ED subtypes share 
common features. Conversely, evidence for the uniqueness of each diagnostic 
ED entity is provided by the fact that EDs do not develop into other illnesses 
(Anderluh, Tchanturia, Rabe-Hesketh, Collier, & Treasure, 2008; Eddy et 
al.,2008a; Fairburn & Harrison, 2003).  

 

Figure 3: Diagnostic crossover in Eating Disorders (Fairburn & Harrison, 
2003) 

 

 

     

 

 

 

 

 

3.6 Categorical vs. Dimensional diagnosis of eating disorders 

Some investigators have put into doubt the importance of some of the ED 
criteria outlined in the DSM-IV manual. Primarily, the weight threshold and the 
requirement for amenorrhea for AN has been put into question. Secondly, for 
BN, the frequency threshold for binge eating and purging episodes has been 
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debated. Finally, the association between the non-purging form of BN and BED 
still needs further illumination (Nunez-Navarro, Villarejo, Alvarez-Moya, 
Bueno, Jimenez-Murcia,& Granero et al., Submitted). Researchers have also 
indicated that certain diagnostic requirements for the official diagnoses of AN, 
BN and EDNOS are too rigid (Anderson, Bowers & Watson, 2001; Fairburn & 
Cooper, 2007a; Regier, 2007; Wonderlich, Crosby, Mitchell, & Engel, 2007a; 
Wonderlich, Joiner, Keel, Williamson, & Crosby, 2007b). All these issues 
therefore indicate that further research into the clinical characteristics of EDs is 
needed. 
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4. COMORBIDITY IN EATING DISORDERS 

Research has indicated that 28% of individuals with any psychiatric illness have 
two or more comorbid lifetime diagnoses (Kessler, Berglund, Demler, Jin, 
Merikangas & Walters, 2005). Conversely, in ED patients this rate has been 
found to be as high as 50% in clinical and population-based psychiatric 
comorbidity studies (Bulik, Sullivan, & Kendler, 2000a; Fernandez-Aranda, 
Jimenez-Murcia, Alvarez-Moya, Granero, Vallejo, & Bulik, 2006; Pearlstein, 
2002). Assessing the co-occurrence of psychiatric illnesses in EDs is important 
since it may increase the severity, chronicity and treatment resistance of these 
patients (Bulik, 2002).  

 

4.1. Eating disorders and affective disorders 

The association between EDs and affective disorders has been widely 
documented in the literature (Fernandez-Aranda, Pinheiro, Tozzi, Thornton, 
Fichter, Halmi et al., 2007; McElroy, Kotwal, Keck, & Akiskal, 2005; 
Pearlstein, 2002). Major depressive disorders (MDDs) and dysthymia are among 
the most commonly reported comorbid Axis I disorders in both individuals with 
AN and BN, with lifetime prevalence rates ranging from 20% to 83% (Iwasaki, 
Matsunaga, Kiriike, Tanaka, & Matsui, 2000; Perez, Joiner, & Lewinsohn, 
2004; Spindler & Milos, 2004). Research has also steadily revealed that BED is 
related to augmented rates of lifetime MDD (46%-58%). Furthermore, the 
presence of axis I psychopathology has been found to distinguish obese women 
with BED from obese women without BED (de Zwaan, 2001; Wilfley, 
Schwartz, Spurrell, & Fairburn, 2000b). On the contrary, among patients with 
MDD, the prevalence of EDs does not differ significantly from the general 
population, with prevalence estimates varying from 4% to 10% (Zimmerman, 
Chelminski, & McDermut, 2002). As described in a recent study (Fernandez-
Aranda et al., 2007a), in 1371 assessed ED patients, there were statistically 
significant differences in the prevalence of lifetime MDD across diagnostic 
subgroups. Individuals with ED subtypes that included either bingeing and/or 
purging behaviour reported greater lifetime MDD than individuals with the 
restricting subtype of AN (AN-R). Furthermore, in an analysis of the temporal 
pattern of the onset of MDD and EDs (see figure 4), it was found that among  all 
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individuals who had MDD before the ED, 26.5% had the MDD onset during the 
year previous to the onset of the ED and more than two-thirds (67%) of patients 
experienced the onset of both disorders within the same 3 year window.  

 

Figure 4: Relation of Age of Onset of Major Depressive Disorder (MDD) to Age 
of Onset of Eating Disorders*(Fernandez-Aranda et al., 2007a). 

 

 

 

 

 

 

 

 

 

 

 

MDD=Major Depressive Disorder; ED= Eating Disorder; * Negative numbers indicate 
MDD came first. 

 �   MDD occurred prior to ED; � MDD occurred at the same time or after ED 
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4.2. Eating disorders and anxiety disorders 

The lifetime prevalence rates of anxiety disorders have been documented to be 
20% to 55% in AN, 13% to 75% in BN and 9% to 46% in BED (Bulik, Sullivan, 
Carter, & Joyce, 1996; Godart, Flament, Lecrubier, & Jeammet, 2000; Iwasaki 
et al., 2000; Swinbourne & Touyz, 2007; Pearlstein, 2002). In comparison   
community based rates of 31% have been estimated (Kessler, McGonalge, Zhao, 
Nelson, Hughes, Eshleman et al., 1994). Social phobia, the most common 
anxiety disorder, has also been indicated to be significantly more frequent in 
EDs (prevalence rates of 55% for AN and 59% for BN) than in community 
women (prevalence estimate of 16%) (Kessler et al., 1994). Conversely, for 
BED, precise figures of the lifetime prevalence rates of social phobia are 
unavailable since rates have been found to vary tremendously (de Zwaan, 2001).  

 

An elevated comorbidity between EDs and obsessive compulsive disorders 
(OCDs) has also been revealed. This co-occurrence together with 
phenomenological as well as clinical similarities have led numerous authors to 
suggest common etiopathogenic roots in the obsessive-compulsive spectrum for 
both disorders (Anderluh et al., 2008; Bienvenu, Samuels, Riddle, Hoehm-Saric, 
Liang, Cullen et al., 2000; Jimenez-Murcia, Fernandez-Aranda, Raich, Alonso, 
Krug, Jaurrieta et al., 2007). Evidences for a relationship between OCDs and 
EDs can be found in epidemiological data on comorbidity: the lifetime 
prevalence estimate of OCDs among individuals with EDs varies between 11% 
and 41%, whereas in OCD patients the prevalence rate of EDs ranges from 11% 
to 13% (de Mathis, do Rosario, Diniz, Torres, Shavitt, Ferrao et al., 2008; 
Halmi, Tozzi, Thornton, Crow, Fichter, Kaplan et al., 2005a; Micali & Heyman, 
2006). A recent study (Bienvenu et al., 2000) reported that of 42 women with an 
OCD, 12% also presented with a lifetime prevalence for AN and 8% for BN. 
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4.3. Eating disorders and substance use disorders 

Most studies have reported that EDs and substance use disorders (SUDs) 
frequently co-occur, with particularly high rates observed among patients in 
treatment (e.g., Gadalla & Piran, 2007; Holderness, Brooks-Gunn, & Warren, 
1994; Pearlstein, 2002; Wolfe & Maisto, 2000). Lifetime prevalence rates of 
SUDs have been reported to be 12% to 18% in AN and 30% to 70% in BN, 
compared to 18% in community women (Blinder, Cumella, & Sanathara, 2006; 
Herpertz-Dahlmann, Muller, Herpertz, Heussen, Hebebrand, & Remschmidt, 
2001). Rates of SUDs in the restrictive subtype of AN have been documented to 
be lower than rates in the binge/purging subtype of AN (Blinder et al., 2006; 
Iwasaki et al., 2000). Lifetime prevalence rates of SUDs in BED have been 
found to range from 8% to 33% (de Zwaan, 2001; Wilfley et al., 2000a,b). 

 

4.4. Eating disorders and impulse control disorders 

The few studies that have evaluated impulse control disorders (ICDs) in EDs, 
have reported a lifetime prevalence of between 10% and 19% (Grant & Kim, 
2002; McElroy, 1999). The observed prevalence of lifetime ICDs among BN 
patients in a recent study was 23.8%, with compulsive buying and intermittent 
explosive disorder as the most frequently reported ICDs (Fernández-Aranda et 
al., 2006a). Accordingly, several studies have revealed higher prevalence rates 
of BN in a series of compulsive buyers compared to controls (Black, 1996; 
Black, Repertinger, Gaffney, & Gabel, 1998; Christenson, Faber, de Zwaan, 
Raymond, Specker, Ekem et al., 1994; Lejoyeux, Feuche, Loi, Solomon, & 
Ades, 1999). More recently, Mitchell and colleagues (2002) failed to 
demonstrate significant differences between healthy controls and compulsive 
buyers in the prevalence of current or lifetime EDs and eating-related 
psychopathology. Furthermore, the few studies where this topic was examined 
in more detail (Fernandez-Aranda et al., 2006; Fernandez-Aranda, Pinheiro, 
Thornton, Berrettini, Crow, Fichter et al., 2008) showed that the patients with 
BN and lifetime ICDs presented more extreme personality profiles, especially 
on novelty seeking and impulsivity, and greater general psychopathology than 
individuals with BN but without ICDs. This reflects research in other areas of 
psychiatry in which the presence of ICDs is commonly associated with greater 
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overall severity of the illness (Potenza, Fiellin, Heninger, Rounsaville, & 
Mazure, 2002). 

 

4.5. Eating disorders and personality disorders 

A few recent reviews (Cassin & von Ranson, 2005; Thompson-Brenner, Eddy, 
Franko, Dorer, Vashchenko, & Herzog, 2008a; Thompson-Brenner, Eddy, Satir, 
Boisseau, & Westen, 2008b; Lilenfeld, Wonderlich, Riso, Crosby, & Mitchell, 
2006) on the comorbidity of personality disorders in EDs have revealed that 
compared to AN, BN patients suffered significantly more frequently from any 
Cluster B personality disorder (narcissistic, borderline, histrionic, and antisocial) 
(15% vs. 44%), with especially high rates observed in borderline personality 
disorder (14% vs. 31%). Cluster A (schizoid, schizotypal and paranoid) 
personality disorders were also higher in BN compared to AN (12% vs. 27%). 
Conversely, the frequency of Cluster C (dependent, avoidant, obsessive-
compulsive and passive-aggressive) personality disorders was comparable for 
AN and BN with prevalence rates of about 45% for both disorders. Concerning 
BED, no specific personality disorders have been found to be elevated in these 
patients (Telch & Stice, 1998; Wilfley et al., 2000a,b).  

 

4.6. Problems associated with comorbidity studies of  

eating disorders 

Research on the psychiatric comorbidity in EDs has suffered from various 
limitations, which need to be acknowledged and addressed in further research. 
Primarily, most studies have employed clinical samples, which may 
synthetically detect significant relationships that are not present in the 
community because of the discrepancy in referral (Cassin & von Ranson, 2005; 
Kessler et al., 2005; Pearlstein, 2002; Wu, Kouzis, & Leaf, 1999). Another 
limitation is that very few studies have utilized multivariable statistics to assess 
the correlations between EDs and comorbid disorders and therefore failed to 
control for additional psychopathology.  
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5. RISK FACTORS OF EATING DISORDERS: CORRELATES 
AND CONTRIBUTORY FACTORS 

 

The aetiology of EDs remains poorly understood. Even though various 
psychological, social and biological factors have been implicated as potentially 
causal factors, few precise risk factors have been steadily replicated (Jacobi, et 
al., 2004). There are a number of recent reviews of risk factors for EDs in the 
literature from diverse viewpoints (e.g. Collier & Treasure, 2004; Mitchell & 
Bulik, 2006; Schmidt, 2003; Shisslak, Renger, Sharpe, Crago, McKnight, Gray 
et al.,1999; Stice, 2002; Striegel-Moore & Bulik, 2007b; Striegel-Moore, Dohm, 
Kraemer, Schreiber, Taylor & Daniels, 2007c). Nonetheless, only one review 
has attempted to elucidate the terminology of risk factors in EDs (Jacobi et al.,  
2004). In this review Jacobi and colleagues (2004) modelled on a time line 
several risk factors ranging from genes to ecological factors and focused their 
attention to their potency and specificity. Some of the most relevant risk factors 
in EDs have been summarized across AN, BN and BED subtypes and are 
displayed in table 6. Less is known about the contribution of risk factors for 
EDNOS since risk factor studies have generally tended to recruit true cases of 
AN and BN rather than broader, atypical cases. In comprehensive terms, the 
psychopathology of EDs is thought to develop from the interaction of numerous 
risk and protective factors which might be either biological or psychosocial in 
nature (Bulik, Heberbrand, Keski-Rahkonen, Klump, Reichborn-Kjennerud, 
Mazzeo et al., 2007; Schmidt, 2003; Stice, 2002).  
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Table 6: Risk Factors and Retrospective Correlates* for AN, BN and BED 
(Jacobi et al., 2004) 
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5.1. Basic research: animal models and learning processes 

The importance of animal models to human EDs have been outlined by some 
detailed reviews (Casper, Sullivan, & Tecott, 2008; Inoue, Iwasaki, Muramatsu, 
Yamauchi, & Kiriike, 2006; Treasure & Owen, 1997). Animal models of EDs 
are attractive because they allow the assessment of various manipulations under 
controlled conditions that would otherwise not be feasible. Furthermore, while 
in humans the disorder can only be examined after the illness has occurred, in 
animals researchers are able to assess cause-and-effect statements between 
precursors and succeeding behaviour.  

 

5.1.1. Extreme Undereating 

Generally research has documented that when animals are confronted with 
certain environmental stimuli which are believed to be important to human EDs 
(e.g. starvation, stress) they start displaying disordered eating behaviours. As 
regards to AN the most promising animal model to imitate AN is the activity-
based AN (ABA) rodent model. This model states that after dietary restriction 
young female rats develop physical hyperactivity and self-starvation 
(Routtenberg & Kuznesof, 1967). New research findings have revealed that this 
phenotype can be saved by the peptide leptin, pointing out that this model is a 
well-situated pre-clinical tool for drug development in AN.  

 

Other animal models of undereating also exist. Accordingly, social stress has 
been found to produce weight loss in subordinate animals (Tamashiro, Neguyen, 
Fujikawa, Xu, Yun Ma, Woods, et al., 2004; Tamashiro, Nguyen, & Sakai, 
2005). Accordingly, Treasure and Owen (1997) reported that the lean sow 
syndrome develops in specific strains of pigs and is related to overactivity and 
other features of AN. 
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5.1.2. Extreme Overeating 

The undereating of AN has often been documented to evolve into binge eating 
in rodents. As a result a variety of animal models of binge eating have been 
proposed (e.g. Boggiano, Artiga, Pritchett, Chandler-Laney, Smith, & Eldridge, 
2007; Boggiano & Chandler, 2006; Corwin, 2006; Jansen, 1998) which 
generally entail a period of food restriction and an alternating accessibility of 
palatable food and stress. One of the models proposed to account for binge 
eating behaviour  is Jansen´s (1998) theory of cue reactivity based on classical 
conditioning (illustrated in figure 5), which states that after systematic 
associations of cues (the conditioned stimulus, CS) with food (the unconditioned 
stimulus, US), the CS cues will reliably signal food. When these cues are good 
predictors of food, they acquire the ability to elicit adaptive physiological 
responses for digestion, such as salivation and insulin release. These classical 
conditioning responses (CRs) are supposed to be experienced as appetite, or 
even craving, and therefore increase the likelihood of food intake. This 
overeating might be linked to a disturbance in the chemistry of reward. A 
persistent priming of the reward circuits similar to the one found in addictions 
therefore takes place. Furthermore, not only do these animals overeat on 
palatable food but they are also more likely to acquire addictive behaviours 
when exposed to drugs (Avena & Hoebel, 2003; Thiele, Naveilhan, & Ernfors, 
2004). 
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Figure 5 : The Classical Conditioning Model of Binge Eating (Jansen, 1998) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2. Heritability of eating disorder syndromes and symptoms 

Familial aggregation in EDs has indicated an 11-fold elevated risk in first-
degree family members of AN patients and a corresponding 4-fold relative risk 
for relatives of BN individuals (Klump, Kaye, & Strober, 2001; Kortegaard, 
Hoerder, Joergensen, Gillberg, & Kyvik, 2001; Lilenfeld, Kaye, Greeno, 
Kerikangas, Plotnicov, Pollice et al., 1998; Strober, Freeman, Lampert, 
Diamond, & Kaye, 2000). Heritability rates for EDs have been found to vary 
from 48% to 88% for AN, 28% to 83% for BN and 40% to 82% for BED (Bulik, 
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Wade, & Kendler, 2001; Bulik, Sullivan, Tozzi, Furberg, Lichtenstein & 
Pederson, 2006; Mercader, Ribases, Gratacos, Gonzalez, Bayes, de Cid, et al., 
2007a; Ribases, Gratacos, Fernandez-Aranda, Bellodi, Boni, Anderluh et al., 
2005).   

 

Behavioural traits and psychopathological symptoms such as the Eating 
Disorder Inventory (EDI-II) (Garner, 1991) subscales ‘drive for thinness’ and 
‘body dissatisfaction’ have been indicated to have a genetic risk of  44% and 
52%, respectively. As regards to self-induced vomiting, a heritability rate 
ranging from 60% to 83% has been documented. Disinhibition of eating and 
restrained eating on the other hand have revealed a genetic transmission of 40% 
and 48% respectively (Steinle, Hsueh, Snitker, Pollin, Sakul, St Jean, et al., 
2002). Finally the heritability of purely binge eating behaviour without 
compensatory behaviours has been estimated to be 41% (Wade, Bulik, Neale, & 
Kendler, 2000). Binge eating behaviour has also been assessed as a possible 
transitional behavioural phenotype in the understanding of the genetics of 
obesity and has been pinpointed as a vital phenotypic characteristic of 
individuals with a mutation in the melanocortin 4 receptor (MC4R), a candidate 
gene thought to affect eating behaviour (Branson, Potoczna, Kral, Lentes, Hoehe 
& Horber, 2003). However, this finding still requires further replication 
(Hebebrand, Geller, Dempfle, Heinzel-Gutenbrunner, Raab, Gerber, et al., 
2004). 

 

5.3. Molecular genetics and neurobiology 

Biological studies of EDs have proposed an important disruption in the 
serotonergic function in BN patients (Frank, Bailer, Henry, Wagner, & Kaye, 
2004; Steiger, Gauvin, Israel, Kin, Young & Roussin, 2004). Concerning AN, 
candidate gene association analysis has identified a susceptible risk allele in the 
brain derived neurotrophic factor (BDNF) gene (Ribases, Gratacos, Armengol, 
de Cid, Badia, Jimenez et al., 2003; Ribases et al., 2005) and the serotonin 
receptor gene 5HT2A (Collier, Arranz, Li, Mupita, Brown, & Treasure, 1997). 
Other neurotransmitter systems, especially dopamine, have also been found to 
be implicated in EDs (Barbarich, Kaye, & Jimerson, 2003). Ultimately our 
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group has characterized the role of a neurotrophin signalling pathway in the 
development of EDs (Mercader, Saus, Aguera, Bayes, Boni, Carreras et al., 
2008; Mercader, Fernandez-Aranda, Gratacos, Ribases, Badia, Villarejo, et al., 
2007b; Ribases, Gratacos, Fernandez-Aranda, Bellodi, Boni, Anderluh et al., 
2004). However, the effect size of these variants does not account for the 50% 
heritability estimates, which indicates that many vulnerability genes still need to 
be discovered. 

 

5.4. Familial psychopathology 

Given the high levels of comorbidity between EDs and other psychiatric 
disorders the question arises to what extent a co-aggregation among family 
members exists (Schmidt, 2003). As regards to mood disorders, family studies 
have indicated an elevated morbidity risk for EDs and mood disorders, in spite 
of the fact that the estimates of magnitude of this co-aggregation have been 
reported to vary from slight to strong (Hudson et al., 2001; Mangweth, Hudson, 
Pope, Hausmann, De Col, Laird et al., 2003). A shared susceptibility risk for 
obsessive-compulsive spectrum disorders in first-degree relatives of ED 
probands has also recently been documented in the literature (Bellodi, Cavallini, 
Bertelli, Chiapparino, Riboldi, & Smeraldi, 2001). Finally, research on the 
familial relationships between personality traits and EDs has been contradictory 
with some studies suggesting familial co-transmission (Kendler, Walters, Neale, 
Kessler, Heath, & Eaves, et al., 1995; Lilenfeld, Stein, Bulik, Strober, Plotnicov, 
Pollice et al., 2000) and others disputing this (Carney & Cizaldo, 1990). 

 

5.5. Sociocultural risk factors 

Eating disorders are typically characterized as Western culture-bound 
syndromes associated with culture-driven factors such as an extreme adoption of 
the slim social ideal, transitions in the role of women, and undesirable social 
standards and attitudes towards overweight (Keel & Klump, 2003). All forms of 
socio-cultural pressures (e.g. media, peer-group pressure, and participation in 
certain at-risk groups or activities such as gymnastics) have therefore been 
blamed to promote body image dissatisfaction and disordered eating pathology 
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(Haines & Neumark-Sztainer, 2006a; Haines, Neumark-Sztainer, Eisenberg, & 
Hannan, 2006b; Keery, van den Berg, & Thompson, 2004; McLaren & Kuh, 
2004a,b). Nonetheless, the fact that only the minority of women residing in 
Western countries go on to develop EDs indicates that these socio-cultural 
influences are neither indispensable nor enough to account for the development 
of EDs. The distribution of EDs across the world is illustrated in figure 6.  

 

Figure 6: Distribution of Eating Disorders across the World 

 

 

 

 

 

 

 

 

 

 

5.6. Shared versus non-shared individual environmental risk factors 

Research has indicated that EDs are made up of both genetic and environmental 
risk factors. Environmental factors can be either shared (e.g. parental divorce) or 
non-shared (e.g. individual experience of abuse) (see figure 7). More recently 
investigators have started to pay specific attention to the non-shared 
environmental factors, which function within families to make members unique 
rather than similar to each other. The findings obtained from these studies (e.g. 
Bulik, Sullivan, Wade, & Kendler, 2000) have indicated that ED patients are 
made up virtually completely of genetic and non-shared environmental factors 
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(Bulik, Sullivan, Wade, & Kendler, 2000b; Plomin, Asbury, & Dunn, 2001a; 
Plomin & Craig, 2001b). When assessing the risk factors implicated in the 
development of EDs, it is therefore essential to concentrate on the precise 
individual non-shared environmental factors.  

 

Figure 7: Genetic and Shared versus Non-shared Environmental Factors of 
Eating Disorders 

 

 

5.6.1. Individual and family risk factors of eating disorders 

The literature has shown that the family context plays an important role in the 
development and maintenance of EDs (Bean & Weltzin, 2001; Micali, Holliday, 
Karwautz, Haidvogel, Wagner, & Fernandez-Aranda, et al., 2007; Senra, 
Sanchez-Cao, Seoane, & Leung, 2007). Family dynamics characterized by abuse 
and neglect or cold, unsupportive relationships are a robust predictor of a wide 
range of child physical and mental health outcomes including eating 
psychopathology (Jones, Harris, & Leung, 2006; Okon, Greene, & Smith, 2003). 
However, only a few studies have valued the psychometric properties of specific 
ED assessment instruments that include the individuals’ early environment and 
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family behaviours. Therefore, familiar risk factors are often captured using 
unavailable tools.  

 

5.6.2. Personality traits in eating disorders 

Numerous studies have shown that personality traits are shared by patients with 
EDs (Alvarez-Moya, Jimenez-Murcia, Granero, Vallejo, Krug. & Bulik et al., 
2007; Thompson-Brenner et al., 2008a,b; Vervaet, van Heeringen, & Audenaert, 
2004). Most of these studies have found that restrictive AN individuals are 
commonly characterized as being perfectionist, persistent, anxious, harm-
avoidant, obsessive, compulsive and low on novelty seeking and self-
directedness. The personality features of BN are more heterogeneous with 
impulsivity and emotional instability being the most prevalent traits. However 
perfectionism, harm avoidance, compulsivity and obssesionality have also often 
been documented in these patients (Klump, Bulik, Pollice, Halmi, Fichter, & 
Berrettini, et al., 2000). Research has indicated that several of these personality 
traits remain even after recovery (Wagner, Barbarich-Marsteller, Frank, Bailer, 
Wonderlich, & Crosby et a., 2006). While some researchers have proposed that 
such findings are suggestive of a premorbid personality susceptibility, others 
have questioned this standpoint by arguing that these features might also be 
indicative of a scaring effect of the eating pathology (von Ranson, Kaye, 
Weltzin, Rao, & Matsunaga, 1999; Wagner et al., 2006).  

 

5.6.3. Cognition and negative affect in eating disorders 

Disturbances in several cognitive areas (e.g., impaired schema structures of 
weight and one’s own body, low self-esteem and high perfectionism) have been 
reported to be predisposing factors for EDs and have been found to encourage 
an extreme need to control eating, place a high value on attaining an idealized 
weight and body shape and reinforce the maintenance of the problem through 
nutritional-dietary restrictions (Eiber, Mirabel-Sarron, & Urdapilleta, 2005; 
Kyriacou, Treasure, & Schmidt, 2008; Lena, Fiocco, & Leyenaar, 2004).  
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Although a temperamental characteristic such as negative emotionality is 
improbable to lead to EDs in and of itself, negative affect has commonly been 
implicated in the development of EDs (e.g., Truglia, Mannucci, Lassi, Rotella, 
Fravelli, & Ricca, 2006; Wilfley et al., 2000a). ED patients, in particular BN 
individuals, have for example been found to exhibit elevated self-directed 
hostility scores and suppressed anger  (Fassino, Daga, Piero, Leombruni, & 
Rovera, 2001; Geller, Cockell, & Goldner, 2000). More specifically, negative 
affect has been revealed to mediate the relation between dieting and binge 
eating, even though dieting and negative affect remain independent predisposing 
factors for binge eating (Arnow, Kenardy, & Agras, 1995; Engelberg, Steiger, 
Gauvin, & Wonderlich, 2007). It may, therefore be that negative affectivity 
increases susceptibility for overall psychopathology rather than EDs per se 
(Truglia et al., 2006). 

 

5.6.4. Neuropsychological vulnerabilities in eating disorders 

As regards to the neuropsychological vulnerabilities in EDs, the majority of 
studies until now have focused on AN patients (Black, Wilson, Labouvie, & 
Heffernan, 1997; Dobson & Dozois, 2004; Duchesne, Mattos, Fontenelle, 
Veiga, Rizo, & Appolinario, 2004; Rofey, Corcoran, & Tran, 2004). In general, 
these studies found set-shifting difficulties (poor cognitive flexibility), poor 
central coherence (tendency to focus on details instead of the whole), and 
attentional impairments (Duchesne et al., 2004; Lopez, Tchanturia, Stahl, & 
Treasure, 2008; Roberts, Tchanturia, Stahl, Southgate, & Treasure, 2007; Rofey 
et al., 2004; Tchanturia, Campbell, Morris, & Treasure, 2005). However, some 
studies suggest that these deficits are state dependent, and therefore disappear 
after recovering from AN (Gillberg, Rastam, Wentz, & Gillberg, 2007). 
Comparative studies of BN patients have indicated that the neurocognitive 
performance of these patients is similar to the one of restrictive AN patients. 
(e.g., Cooper, Wood, Orcutt, & Albino, 2003; Perpina, Hemsley, Treasure, & de 
Silva, 1993). In BN patients impairment of selective attention, abilities of 
problem solving, executive functioning, set-shifting, central coherence, speed of 
information processing and cognitive inhibition have been documented (Black et 
al., 1997; Dobson & Dozois, 2004; Lauer, Gorzewski, Gerlinghoff, Backmund, 
& Zihl, 1999; Lopez et al., 2008; Roberts et al., 2007). 
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6. TREATMENT OF EATING DISORDERS 

 

Professional organizations have developed several English-language treatment 
guidelines for the treatment of EDs. These include the American Psychiatric 
Association (APA, http://www.psych.org/), American Academy of Pediatrics 
(AAP, http://www.aap.org/), the Society for Adolescent Medicine (SAM, 
http://www.adolescenthealth.org/), the Royal Australian and New Zealand 
College of Psychiatrists (RANZCP, http://www.ranzcp.org/) and the National 
Institute for Clinical Excellence (NICE) http://www.nice.org.uk/). 

 

The NICE recommendations (Wilson & Shafran, 2005) are allocated a grade 
ranging from A (solid empirical evidence from well-performed randomized 
trials) to C (expert judgment without robust empirical support). Figure 8 shows 
the psychosocial and biological treatments generally employed for EDs. 
Fairburn and Harrison (2003) have outlined a table with the empirical standing 
of treatments advocated for patients with EDs, which can be found in table 7.  

 

Figure 8: Psychosocial and Biological Treatments for Eating Disorders 
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Table 7: Empirical Standpoint of Treatments advocated for Patients with Eating 
Disorders (Fairburn & Harris, 2003). 
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6.1. Anorexia nervosa 

The first line treatment for AN is typically centred on instant weight gain, 
particularly with those who are in a remarkably critical state that may demand 
hospitalization. However, most AN patients are treated as outpatients, ideally 
with the contribution from a mixture of different health professionals (Bulik, 
Berkman, Brownley, Sedway, & Lohr, 2007; Schmidt et al., 2007). The 
evidence for treatment of AN is tremendously restricted. In the recent NICE 
guidelines only one study (family therapy for adolescents) achieved the “B” 
quality criteria (Wilson & Shafran, 2005) and there was no study with a grade 
“A”. As regards to drugs, there is no support that any pharmaceuticals have an 
effect on weight increase for AN. Apart from the NICE guidelines there are a 
number of other systematic reviews which have also concluded that the evidence 
for the effectiveness of AN treatment until the present moment is inadequate 
(Bulik et al., 2007c; Treasure & Schmidt, 2002). One study (Halmi, Tozzi, 
Thornton, Crow, Fichter, & Kaplan, et al., 2005b), published after the last 
update of the NICE guidelines in 2004, has even questioned whether it was 
feasible to use randomised trials for AN as the adequacy of some treatments was 
so minimal. 

 

6.2. Bulimia nervosa 

The clinical appearance and the context of treatment in BN patients is more 
consistent than for AN, and therefore BN patients are generally treated in out-
patient settings (Fernández-Aranda, Casasnovas, Jimenez-Murcia, Krug, 
Martinez, & Nunez et al., 2004; Schmidt, Lee, Beecham, Perkins, Treasure, & 
Yi et al., 2007; Shapiro, Berkman, Brownley, Sedway, Lohr & Bulik, 2007). 
Several controlled studies have shown that cognitive behavioural therapy (CBT) 
and interpersonal therapy (IPT) are the two most effective approaches in the 
treatment of BN (Fairburn, Jones, Peveler, Hope, O'Conner, 1993a; Fairburn, 
Marcus, & Wilson, 1993b), with CBT leading to more rapid symptomatic 
change (Fairburn, 1997). The NICE guidelines have therefore outlined a grade 
“A” for CBT and a grade “B” for antidepressant interventions for BN (Wilson & 
Shafran, 2005). Research into the treatment of BN has also been summarized in 
several recent reviews (Bacaltchuk & Hay, 2003; Bacaltchuk, Trefiglio, de 
Oliveira, Lima, & Mari, 1999; Shapiro et al., 2007). Guided treatment delivering 
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CBT through books (Schmidt & Treasure 1993), computer-or a web-based 
programme (Bara-Carril, Williams, Pombo-Carril, Reid, Murray, & Aubin et al., 
2004; Carrard, Rouget, Fernandez-Aranda,Volkart, Damoiseau, & Lam, 2006) 
have also been fruitfully employed in the management of BN. Furthermore, as 
with other psychiatric disorders (Mimeault & Morin, 1999), several studies on 
BN have shown that alternative brief interventions or non-therapist-led 
approaches seem to be effective, especially in those patients with less severe 
symptoms (Fernandez-Aranda, Sanchez, Turon, Jimenez, Alonso, & Vallejo, 
1998a; Olmsted, Davis, Garner, Eagle, Rockert, & Irvine, 1991). 

 

Figure 9: An Internet-Based Self Help Guide for Bulimia Nervosa: Welcoming 
Page 
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6.3. Binge eating disorder 

Most of the treatments applied in BN have been implemented for the 
management of BED (Brownley, Berkman, Sedway, Lohr, & Bulik, 2007). 
According to the NICE guidelines, CBT was advocated an ”A” grade. More 
recently, antidepressant [selective serotonin reuptake inhibitors (SSRIs)], anti-
obesity and anti epileptic/mood stabilizer drugs have been found to be effectual 
in weight decrease (Arnold, McElroy, Hudson, Wedge, Bennett & Keck, 2002). 
As regards to obese patients with binge eating, sibutramine, a specific reuptake 
noradrenaline and serotonin inhibitor (SNRI) has been used and found to 
diminish both weight and binge eating occurrences (Appolinario, Bacaltchuk, 
Sichieri, Claudino, Godoy-Matos, & Morgan et al., 2003). A recent systematic 
review of randomized controlled trials in BED has been published by Brownley 
and colleagues (Brownley et al., 2007). 

 

Figure 10: An Internet-Based Self Help Guide for Bulimia Nervosa: The 7 Steps 
of Treatment   
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6.4. Atypical eating disorders 

There has been no research on the treatment of atypical EDs other than the 
promising effort on BED. For this reason the NICE guidelines highlight the lack 
of adequate support for the management of atypical EDs, for which guidelines 
are reduced to recommending that “the clinician considers following the 
guidance on the treatment of the eating problem that most closely resembles the 
individual patient´s ED” (Wilson & Shafran, 2005).  

 

6.5. Outcomes of Eating Disorders 

A review by Steinhausen (2002) has uncovered that AN patients have a 50% 
possibility of recuperation within 10 years after the beginning of the illness, 
25% develop into chronicity, and mortality rates have been shown to be as high 
as 25%. A comparable outcome has been reported by (Pike, 1998) in a wide-
ranging review of more than 150 studies investigating the long-term outcome of 
AN. Conversely, some less optimistic findings were uncovered in a study by 
Fichter and Quadflieg (1999), in which less than 25% of the patients were in full 
remission at follow-up after 6 years.  

 

In general, individuals with BN have been located to encompass a better 
prognosis than AN. Short term studies found that about 50% of people made a 
full recovery, 30% made a partial recovery, and 20% continued to have 
symptoms (e.g., Keel & Mitchell, 1997). Similar results were found from 
longitudinal studies. A 10 year follow up study for instance revealed that 52% 
had recovered fully and only 9% continued to experience bulimic symptoms 
(Collings & King, 1994). Another study found that after a mean follow up of 
11.5 years, 11% still met criteria for BN, whereas 70% were in full or partial 
remission (Keel, Mitchell, Miller, Davis, & Crow, 2000).  
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To date, various investigations have tried to determine which factors are related 
with either a good or poor outcome of EDs (e.g., (Berkman et al., 2007; 
Steinhausen, 2002; Steinhausen, Grigoroiu-Serbanescu, Boyadjieva, Neumarker, 
& Winkler Metzke, 2008). Baseline predictors of outcome include bingeing and 
vomiting frequency, duration of the disorder (Turnbull et al., 1997), history of 
body weight (Agras, Crow, Halmi, Mitchell, Wilson, & Kraemer, 2000a; Agras, 
Walsh, Fairburn, Wilson, & Kraemer, 2000b; Fairburn, Agras, Walsh, Wilson, 
& Stice, 2004), level of general psychiatric symptoms (Agras et al., 2000a; 
Bulik, Sullivan, Joyce, Carter, & McIntosh, 1998; Fairburn et al., 2004), history 
of substance abuse (Wilson, 1999) and personality traits such as self-
directedness (Bulik, Sullivan, Carter, McIntosh, & Joyce, 1999).  

 

The clinical prognosis of ED patients appears however to be difficult to forecast 
since the course of the disorders is tremendously changeable and the long-term 
outcomes of treatments are uncertain. In addition, since eating-disordered 
patients might have low motivation to seek and adhere to treatment, they often 
drop out of treatments. Also relapse rates following discharge are generally high 
and can take place even years after an episode of comparatively decent health 
(Kordy, Kramer, Palmer, Papezova, Pellet, & Richard et al., 2002). 

 

To summarize, notwithstanding the observation that at least half the causes of 
EDs are non-genetic in origin, social, cultural and individual specific 
environmental factors have scarcely been assessed. The role of most risk factors 
outlined in the literature on the development of EDs is therefore unclear and is 
further hampered by small sample sizes and shortcomings in the methodology 
employed. The literature on the treatment efficacy and outcome for EDs is also  
highly inconsistent in quality, with the principal imperfection resting on the 
treatment of AN. Finally, the neglect of the atypical EDs is also a source of 
concern.  
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7. APPROACH AND GENERAL OBJECTIVES 

The main objective of the present thesis is to refocus ED research into the 
neglected areas of psychological and environmental factors. Therefore the full 
potential of psychological and environmental information to combat EDs will be 
used by employing an interactive and translational approach running from basic 
science through to the clinic. In order to make the data obtained from the present 
studies more comprehensible, the present thesis will be subdivided into three 
major areas which are: a.) clinical factors and comorbidity (namely substance 
use in EDs); b.) psychological, behavioural and environmental correlates of EDs 
and c.) treatment effectiveness in EDs. 

 

7.1. Main Objectives 

7.1.1. Primary objectives: 

1.) To evaluate the co-occurrence of substance use in women with EDs.  

2.) To assess the susceptibility to overeating in animals through classical 
contextual conditioning. 

3.) To identify the psychological and environmental factors (e.g. early 
individual and family eating patterns and anger expressions) associated with 
the development and maintenance of EDs. 

4.) To assess the efficacy of outpatient therapeutical interventions in EDs. 

 

 

 

 

 

 



  Isabel Krug  

  Risk factors & therapeutical implications in EDs                                           

 

44 

 

7.1.2. Secondary objectives: 

1.) To examine differences across diagnostic categories (AN, BN and EDNOS) 
in substance use, early individual and family eating behaviours, anger 
expressions and treatment effectiveness. 

2.) To assess cultural variation in substance use and early individual and family 
eating behaviours, by assessing the data from five different European 
countries (Spain, Austria, UK, Slovenia and Italy). 

3.) To explore the relation among ED symptoms, comorbid symptomatology, 
personality traits, and impulsive behaviours. 

 

7.2. Main hypothesis 

1.) Substance use will be higher in individuals with EDs than in matched 
controls.  

2.) Contextual cues related to food intake will elicit higher food consumption 
in rats than alternative contexts which had never been paired with food 
intake. 

3.) Certain individual and family eating patterns and food choices during 
childhood and early adolescence will be related to the development of a 
subsequent ED. 

4.) Maladaptive anger expressions will be higher in ED patients than in 
healthy controls. 

5.) There will be cross-cultural differences in ED correlates as regards to 
substance use and early individual and family eating patterns across 
various European countries. 

6.) Differences across ED subtypes exist in substance use, early eating 
behaviours, anger expressions and treatment effectiveness. 
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7.3. The articles included in the thesis  

A.) Clinical factors and comorbidity in eating disorders 

Study 1: Calero, A., Krug, I., Davis, K., Lopez, C., Fernández-Aranda, 
F., & Treasure, J. (Submitted). Meta-Analysis on drugs in people with 
eating disorders.  

Study 2: Krug, I., Poyastro Pinheiro, A., Bulik, C., Jiménez-Murcia, S., 
Granero, R., Penelo, E., Masuet, C., Aguera, Z., & Fernández- Aranda, F. 
(In press). Lifetime substance abuse, family history of alcohol dependence 
and novelty seeking in eating disorders: A comparison study of eating 
disorders subgroups. Psychiatry and Clinical Neurosciences. 

Study 3: Krug I., Treasure, J., Anderluh, M., Bellodi, L., Cellini, E., di 
Bernardo, M., Karwautz, A., Nacmias, B., Ricca, V., Sorbi, S., 
Tchanturia, K., Wagner, G., Collier, D., & Ferandez-Aranda, F. (2008). 
Present and lifetime comorbidity of tobacco, alcohol and drug use in 
eating disorders: A European Multicenter study. Drug and Alcohol 
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Figure 11: Design of the Thesis 

 

 

 

 

 

 

 

 

 

 

 

 

All these studies are intended to confirm the relationship of previously identified 
risk factors that still have to be replicated or definitively confirmed. 
Furthermore, it is hoped that the present studies will provide further ground-
breaking knowledge about the factors thought to be implicated in the 
development and maintenance of EDs. We expect that by increasing our 
understanding of EDs we will be able to individualize the formulation of the 
problem, tailor interventions more effectively to the individual and improve the 
outcome. Ultimately our strategic goal will be to synthesis a model of 
environmental risk factors for EDs that can be used in education, prevention and 
treatment. 
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8. RESULTS 

8.1. Study 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STUDY 1:  
 
 
 
 
 
 
 
 

META-ANALYSIS ON DRUGS IN PEOPLE WITH EATING DISORDERS 
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Abstract 
 
Objective: The aim of this study was to examine whether drug use is higher in people with 
eating disorders and to perform a meta analysis where possible on the literature related to drug 
use in people with eating disorders. Method: We searched electronic databases (Medline, 
PsycINFO, Web of Science and CINAHL) and reviewed studies published from 1994 to 
August, 2007, in English, German or Spanish. Only a total of 16 papers fulfilled all the 
inclusion criteria and were finally included. Results: The general meta-analysis revealed a 
negligible albeit significant effect size (0.119, p<.05). Risk was found to be higher in bulimia 
(�=0.462, p=<.001), smaller in binge eating disorder (� =0.14, p<.05) and nonsignificant in 
anorexia (�=-.167, p=.070). Conclusions: The differential risk observed in patients with 
bulimia might be related to differences in temperament or might be the result of reward 
sensitisation as a result of the specific behaviours associated with bulimia. 

 

Key words: systematic review; anorexia nervosa; bulimia nervosa; binge eating disorders; 
drug use 

 

1. Introduction 
 

During the last two decades, a body of research has indicated that substance use problems are 
common among women with eating disorders (EDs) [1-4]. The synthesis of the literature has 
not been updated since the last reviews. In 1994 a review conducted by Holderness and 
collaborators [5] evaluated 51 studies and revealed that up to 10 % of women with the 
restricting subtype of anorexia nervosa (AN) and 41% with bulimia nervosa (BN) suffered 
from co-occurring substance use disorders.  

 

Wolfe and Maisto (2000) [6] also reviewed the research literature undertaken in this field in 
order to identify whether the hypotheses suggested to clarify the etiological correlation 
between EDs and substance use were confirmed by experimental evidence. With the 
exception of one review published in Turkish [7] there is no contemporary review on 
psychoactive drug use (DU) in individuals with EDs. The aim of the present study therefore 
was to undertake a systematic review and to use meta-analysis procedures to assess the 
relationship between ED and DU across all applicable studies.  
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Psychoactive drug use and eating disorders 

 

As regards to DU, several studies have found that the use of a range of illicit drugs was higher 
in women who binged and dieted than in purely restricting AN and control individuals [8-11, 
3-4, 12]. Most studies assessing DU in eating disordered individuals have however failed to 
specify the nature of the drug, whether it is a street drug or a prescribed medication. 
Differentiating the distinct classes of drugs is imperative, since some drugs such as for 
instance cocaine and amphetamines are known to act as appetite suppressants and are 
therefore employed for the purpose of weight loss, while others such as cannabis contain 
appetite-stimulating properties [13, 8]. The small number of studies that examined these 
distinct types of drugs separately demonstrated a positive relationship between dieting and 
bingeing (with or without purging) and stimulants, amphetamines, cocaine and psychotropic 
medications [1, 12, 9-10].  

 

Animal models of drug use and eating disorders 

 
It is probable that EDs involve a dysregulation of the hedonic system and indeed a variety of 
animal models have been developed to examine such a hypothesis. Animals develop unusual 
eating behaviors if they are exposed to some of the environmental events (starvation, stress 
etc) thought to be relevant to human EDs. If in addition to starvation the animals are 
intermittently exposed to highly palatable food then they show a pattern of behavior that 
resembles the binge in EDs in that they over consume these highly palatable foods [14-20]. 
“Binge priming” conditions include starvation, stress, high palatability foods and drainage of 
the stomach contents. Also not only do these animals over eat palatable food but they have 
also been shown to be more prone to develop addictive behaviors when exposed to alcohol 
and cocaine [21-22]. 

 

The hypothesis is that “binge priming” has an impact on the hedonic aspects of appetite 
control by producing an over sensitized reward system. Thus the theory developed to explain 
the results of these animal experiments is that palatable food in certain conditions may 
produce over sensitivity of the reward circuits as happens with drugs of abuse [23-24]. The 
mechanism underpinning the development of addictive behaviors is thought to be due to an 
imbalance in the chemical transmitters of the reward pathways. This may explain how and 
why change from ED symptoms becomes more difficult the longer an ED persists and fits 
with what is known about the developmental trajectories and how binge eating can evolve 
into problems with addictive behaviors. 

 

I 
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In summary thus, the literature regarding the associations between EDs and DU is somewhat 
unclear and limited. However, it does appear that compared to restrictive AN individuals, 
binge eaters and BN patients are more prone to DU. Assessing the relationship between EDs 
and DU has both theoretical and health promotion implications since the co-occurrence of 
EDs and DU cause special challenges for diagnosis and treatment and have also been related 
to a variety of medical and psychiatric problems.  

 

The aim of this systematic review was therefore to collate, summarise and perform a meta-
analysis where possible on the literature related to DU in people with EDs. We hope that by 
conducting such a quantitative synthesis more convincing evidence concerning the size and 
direction of the relationship between DU and EDs will be obtained. More precisely, the 
review intended: (1) to study the degree of association between EDs and DU in women across 
all appropriate studies when compared to a healthy control condition, (2) to assess the 
relationship between different types of psychoactive drugs (stimulants, opiates-cannabis and 
other illicit drugs) and EDs and (3) to evaluate whether there were differences in the 
consumption of drugs across ED subdiagnoses. 

 

We hypothesized that DU would be higher in people with disturbed eating behaviour than in a 
matched comparison group, that these individuals would consume more drugs comprising 
appetite suppressant than stimulating properties and that DU would be higher in people with 
bulimic features as these people have all setting conditions (starvation, vomiting and 
intermittent access to high palatability food) that produce binge eating and cross sensitization 
to drugs.  

 
2. Methods 

 
 2.1 Literature search 
 
We undertook a systematic literature search using four international databases: Medline, 
PsycINFO, Web of Science (Science Citation Index Expanded, Social Sciences Citation Index, 
and Arts & Humanities Citation Index) and CINAHL. Three people (AC, IK, KD) searched all 
the papers written in English, German, or Spanish which were published in peer-reviewed 
journals during the period between 1994 and August of 2007 inclusive. The list of search 
terms included: eating disorders, eating problems, unhealthy eating, anorexia nervosa, 
bulimia nervosa, binge eating disorder, binge eating, purging, dieting, dietary restraint, 
dietary restrictions, weight concerns, body image, and eating attitudes. These were linked to 
search terms for drugs including: substance abuse disorders, substance use disorders, 
substance use, substance-related disorders, psychoactive substance use disorders, drugs, 
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drug abuse, drug use, illicit drugs, psychotropics, ecstasy, MDMA, THC, stimulants, 
cannabis, cocaine, crack, heroin, and opiate. We combined each word from the “eating” set 
with each word from the “drug” set separately, and all these combinations of words were used 
combined and not combined with the term “comorbidity”. In total we searched more than 400 
combinations of words in each one of the databases. We also performed manual searches for 
the references cited in the selected papers. Once the abstracts were read, we then obtained the 
copies of the relevant papers.  

 
2.2 Selection of studies 

 
A total of 248 papers were eligible for inclusion. Papers were selected if: a) they reported the 
use (due to variability in measures of drug use, we considered in this review any frequency of 
drug use, without distinction regarding to its severity) of any sort of illegal drug use (or an 
innapropiate use of some legal substances) in an ED population and a comparison group (a 
quality criterion for the papers included in this review). We excluded papers that: a) were 
written in languages other than English, German, and Spanish, b) were not published in peer 
reviewed journals; c) reported results merely about legal drugs like alcohol, tobacco, and 
common medical drugs (antidepressants, anxiolytics, and antipsychotics). No restrictions 
were made as to the gender of participants, the age, the type of sample, or the kind of 
measures of DU or EDs used. Only a total of 16 papers fulfilled all the inclusion criteria and 
were finally included in the systematic review, 15 of them were written in English and one in 
Spanish. A detailed map of the selection procedure is shown in figure 1.  

 

(INSERT FIGURE 1 HERE) 

 

Two authors (AC, IK) reviewed the papers systematically to determine whether they fitted the 
inclusion criteria, one of them reviewed the papers from 1994 to 2000 and the other from 
2001 to 2007 and both assigned reasons for exclusion. The decision criteria for excluded and 
included articles were checked by the other reviewer (IK or AC, respectively) and a third 
reviewer (JT).  

 
2.3 Data extraction 

 
All the relevant data were extracted from each paper for both the EDs and control groups. 
Specifically, we coded the following fields in a data extraction table: authors and year of 
publication, design, location, sample size, ethnicity, mean age of participants, type of sample, 
measures of EDs and DU, and percentage of people in each group using drugs. When 
necessary, we contacted the authors to obtain missing data from the published papers. In the 
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same paper, sometimes we found measures of the percentage of people using drugs at 
different time intervals. In such cases we included in the table the data that we considered 
more accurate and/or representative: i.e. we always selected last year or current over lifetime 
drug use because we considered these data more accurate (except in Telch and Stice, 1998 
[25], because there is no case with current substance use), and last year over last month 
because we considered last year more representative data of people’s substance use (readers 
will be able to check the selected data in each study in the table 1). Also, in some papers we 
found measures of drug dependence or interference with life but this data was not included, as 
these variables are different from drug use. 

 

2.4 Quantitative data synthesis 
 
Cohen’s d effect sizes (standardized mean differences) were calculated for every comparison 
between groups in each study using the Effect Size Determination Program by Wilson (2001) 
[26]. Concretely, we used the procedure to calculate the effect sizes from the proportions of 
DU in each group, with the Probit method when possible and if not with the Arcsine method. 
We used Cohen’s d instead of other coefficients because it is more accepted and also more 
frequent in the current scientific literature [27]. Cohen’s effect sizes are understood as 
negligible (� -0.15 and <.15), small (�.15 and <.40), medium (�.40 and <.75), large �.75 and 
<1.10), very large (�1.10 and <1.45) and huge (>1.45) [28]. Independent effect sizes were 
calculated for all the DU percentages included in the studies. To ensure the independence of 
the data for the meta-analysis, we only calculated one effect size for each kind of drug for 
each ED group. When the sample was divided by age or gender, effect sizes were derived for 
each subgroup and then the mean of effect sizes was calculated. When studies included at the 
same time data for specific drugs and also a general measure of DU/abuse including the 
mentioned specific drugs, we calculated only the effect sizes for specific drugs to ensure the 
independence of the data used for the meta-analysis.  

 

The meta-analysis was carried out initially clustering all types of ED together, by a global 
measure of DU followed by drug subtypes, and ED subtypes. We used the program Stata 9.1 
(StataCorp, College Station, TX, USA), using the user-contributed commands for meta-
analyses metan [29] and metabias [30]. Forrest plots were used to show the meta-analysis. In 
metan, we used the standard error of each study’s standardized effect size which was 
calculated from the estimated effect and the group sizes of the two groups using the method of 
Cooper and Hedges (1994) [31]. Random-effect models were used [32] and also the 
Cochran’s Q test for homogeneity to evaluate the assumption of homogeneity of true effects. 
This test is not very powerful with small sample sizes, so we also calculated I2 (Q-df)/Q), a 
sample size independent measure of inconsistency [33]. The presence of publication bias 
(research with statistically significant results is potentially more likely to be submitted and 
published than research with non-significant results) was assessed by visual inspections of 
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funnel plots and then formally corroborated by Egger’s [34] and Begg’s adjusted rank test 
[35], implemented in metabias. These last are significance tests to identify publication bias 
and, as they have a low power if there are small numbers of studies, we decided to calculate 
both them to increase the reliability of the conclusions. Then fill-and-trim procedure for the 
correction of publication bias was used. 

 
3. Results 

 
 3.1 Study characteristics 
  

(INSERT TABLE 1 HERE) 

 
Table 1 summarises the most relevant characteristics of the included studies. All studies used 
a cross-sectional design for the question under study. Most of the studies were from the 
United States (n= 5; 31.25%) and Canada (n= 5; 31.25%), four (25%) of them were carried 
out in different countries of Europe, one was done in Mexico and one in New Zealand. Only 
four studies included males, so the majority of the total sample of 42 236 people was females. 
The ethnicity of the participants was reported in nine out of 16 studies, with all of them 
including mostly white-Caucasian people. 

 

The measures used to quantify drug use differed between studies (clinical interviews, self-
questionnaires or surveys, some of them elaborated ad hoc). Some studies (n=6) described 
groups by DSM categories (bulimia, binge eating disorders, or anorexia), others (n= 5) used 
behaviours (bingers, purgers, bingers/no purgers, bingers/purgers, restrictors, diet, 
diet/purgers) or a combination of behaviours and attitudes (ED questionnaires; n= 5). As only 
6 studies defined groups by DSM categories, we grouped together people with different 
severity in eating problems but always with the same type of problematic eating patterns. The 
comparison groups were defined in contrast to these categories. In the case of eating 
problems, studies also used different measures (clinical interviews, self-questionnaires, etc.). 

 

For the analysis we grouped the problems in four categories: anorexia/restrictors (with four 
studies using groups of this category), bulimia/purgers (eight studies), binge eating 
disorder/bingers (six studies), and general ED/high risk of ED (including the last kind of 
studies cited above, which in total were four). Most studies (n= 14) described people with 
current eating problems with only two including a lifetime eating disorder history. For the 
purpose of this study we categorised drugs into three sub groups: 1) stimulants of the central 
nervous system (crack, cocaine, amphetamines, and ecstasy), 2) opiates-cannabis 
(cannabis/marijuana, opiates/heroin) and 3) others (hallucinogens, barbiturates, solvents, 
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sedatives, and inhalants). Furthermore, we also assessed a broad category of general drug use. 
Current or last year use/abuse was described in seven studies and lifetime consumption in 
nine studies. 

 

 3.2 The Meta Analysis of drug use in people with eating disorders 
  
The meta-analysis including all the different drugs for every sort of eating disorder (75 
independent effect sizes in total) revealed a negligible albeit significant  (z=2.34, p<.05), 
pooled standardized effect size of 0.119. The data showed a high degree of heterogeneity 
across the studies (X2

(74)= 1267.61, p<.001), and also the index of inconsistency, I2, across 
studies reached 94.2%. Part of this heterogeneity might be due to the inclusion of populations 
with different diagnoses with different types of drug use. 

 

Begg’s test did not reveal the existence of publication bias (z= 0.10, p=0.92) although the 
visual inspection of funnel plot did as did Egger’s test (t=-4.68, p<0.001). After fill-and-trim 
procedure, the original effect size was considerably increased from �=.119 to �=.428, that is, 
in case there was no publication bias, the effect size may be medium. 

 
3.3 A meta-analysis of specific forms of drug use in people with eating disorders 

 
Seven studies [36-40, 9-10] described stimulant drug use, with a total of 25 independent 
comparisons. The meta-analysis showed an effect size which was not statistically significant 
(�=-.084, z=0.73, p=.46). There was evidence of heterogeneity between studies (X2

(24) = 
492.32, p<.001) and also a high index of inconsistency across the studies (I2= 95.1%). 
Contrarily to the visual inspection of funnel plot, Begg’s test did not reveal publication bias 
(z= 0.65, p=0.51) but Egger’s test did show significant bias (t=-3.40, p<0.01), which was 
corrected by fill-and-trim method, which increased the effect size to �=.357 (estimated small 
effect size in case there was no publication bias). The forrest plots are not included in this 
section due to lack of space. A copy of them is available upon request. 

 

Twelve studies described use of opiates- cannabis [41, 36, 42-43, 37-38, 44, 39-40, 11, 9-10] 
with a total of 24 comparisons in different eating disorders. The meta-analysis produced a 
small and significant pooled standardized effect size of 0.234 (z=3.28, p=.001). The studies 
were also highly heterogeneous (X2

(23) = 353.96, p<.001) and there was no consistency across 
studies, as I2 was 93.5%. As Egger’s test (t=-2.70, p<0.05) and visual inspection of funnel 
plot showed, there is evidence of publication bias in this topic, corroborated by the increased 
mean effect size of �=.458 achieved with fill-and-trim method. Due to the extended use of 
cannabis in the general population, we tried to analyze the subgroup cannabis separately to 
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check if there were differences. We found that all the data are very similar to the group in 
general, with a small and significant pooled standardized mean difference of 0.246 (z=3.13, 
p=.002). The case mix in studies which described stimulant abuse was with a large proportion 
of AN-restrictors, whereas the case mix in the studies of opiates- cannabis included a large 
proportion of BN-purgers. 

 

Seven studies described other drugs [36-37, 44, 39-40, 9-10] with a total of 17 comparisons, 
with  non significant pooled standardized effect sizes in the whole group (�=.047, z= 0.39, 
p=.69) and also considering the subgroup hallucinogens separately (�=-.020, z= 0.15, p=.88). 
We analyzed the subgroups hallucinogens separately because it meant 11 out of 17 of the 
comparisons of the “other drugs” group. In both cases, the heterogeneity was high (other 
drugs in general, X2

(16) = 225.43, p<.001; hallucinogens, X2
(10) = 71.95, p<.001) with 

inconsistency across studies (other drugs in general, I2= 92.9%; hallucinogens I2= 86.1%). 
There was no evidence of publication bias according to Begg’s (other drugs in general, z= -
0.04, p= 1.00; hallucinogens, z= 1.09, p= .28) and Egger’s (other drugs in general, t= -1.74, 
p= .10; hallucinogens, t= 1.80, p= .11) tests but the fill-and-trim method showed the contrary 
evidence in the other drugs group in general, that is, publication bias, as the effect size was 
increased to �=.411 (medium estimated effect size if there was no publication bias). In the 
hallucinogens subgroup there was no change in effect size after fill-and-trim procedure.  

 

Finally, in the group of general drug use there are five studies reporting use/abuse of any kind 
of drugs [45-46, 43, 25, 47] and a total number of nine independent comparisons. In this case 
we found a medium and significant pooled standardized effect size (�=.509, z=3.73, p<.001). 
The meta-analysis revealed a high degree of heterogeneity across studies (X2

(8) = 93.93, 
p<.001) and the index of inconsistency reached 91.5%. The visual inspection of the funnel 
plot and Begg’s (z=0.52, p=.60) and Egger’s (t=0.64, p=.54) tests revealed no publication 
bias. Also, fill-and-trim method did not modify the original data as no trimming were 
performed.  

 
3.4 A meta analysis of drug use in specific subgroups of eating disorders 
 

Four studies analyzed drug use/abuse in the group AN- restrictors [39, 47, 9-10] with a total 
number of 20 independent comparisons. The meta-analysis showed a nonsignificant 
standardized effect size (�=-.167, z= 1.81, p=.07) (see Figure 2). The heterogeneity was high 
(X2

(19) = 113.78, p<.001). There was inconsistency across studies (I2= 83.3%). Begg’s (z= 
2.50, p=<0.05) and Egger’s (t= 4.69, p=<.001) tests revealed publication bias.  Visual 
inspection of the forrest plots reveals similar results across drug types but there was no change 
in effect size after fill-and-trim procedure. 
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(INSERT FIGURE 2 HERE) 

 

In the group of BN-purgers there are eight studies [45-46, 36, 42-44, 40, 9] and a total number 
of 22 independent effect sizes. There was a medium sized combined standardized effect size 
of 0.462 (z=6.69, p=<.001), as shown in Figure 3. The studies were heterogeneous (X2

(21) = 
181.57, p<.001) with no consistency across studies, as I2 was 88.4%. Begg’s (z= 0.51, p= 
0.61) and Egger’s test (t=-1.59, p= .13) showed no evidence of publication bias in this topic, 
however the fill-and-trim method increased mean effect size from �=.462 to �=.530.  

 

(INSERT FIGURE 3 HERE) 

 

There is a significant pooled standardized effect size of 0.141 (z=2.28, p<.05) in the meta-
analysis performed with data from the six studies of BED-bingers groups [46, 25, 43-44, 9-
10], including 20 independent comparisons between groups (see Figure 4). The data showed a 
high degree of heterogeneity across the studies (X2

(19) = 82.19, p<.001), and also the index of 
inconsistency, I2, across studies reached 76.9. Begg’s test did not reveal the existence of 
publication bias (z= 0.49, p= .63) and nor did Egger’s test (t=-1.83, p= .08). After fill-and-
trim procedure, the original effect size was increased from �=.141 to �=.252. There were no 
differences in the effect sizes in relation to the drugs used. 

 

(INSERT FIGURE 4 HERE) 

 

Finally, there were four studies using general ED/high risk of ED categories [41, 37-38, 11], 
with a total of 13 independent comparisons. In this group of studies the meta-analysis 
revealed a pooled standardized effect size of nearly 0 (�=-.045, z=0.37; p=.07). The 
heterogeneity across studies was very high (X2

(12) = 479.22, p<.001), and also the index of 
inconsistency, I2, across studies reached an extreme 97.5%. These were community studies in 
a younger population. Begg’s (z= 3.48, p= .00) and Egger’s test (t=-5.55, p= .00) revealed the 
existence of publication bias. After fill-and-trim procedure, the original effect size was 
considerably increased to �=.407 (medium estimated effect size in case there was no 
publication bias).  
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4. Discussion 
 

The aim of this study was to systematically estimate the direction and the strength of the 
association between ED and DU across published studies. Sixteen studies, comprising data on 
42 236 individuals, were analysed and their outcomes merged through the computation of 
standardised effect sizes. The meta-analysis was carried out initially clustering all types of ED 
together, with a global measure of DU followed by an analysis of drug and ED subtypes. 
Results of this review demonstrated a significant relationship (classified as negligible) for all 
the different drugs for every sort of ED. As regards to different types of DU we found raised 
levels of opiates-cannabis and general illicit drugs. Finally when different ED sub diagnoses 
were assessed a higher prevalence of drug abuse was found particularly for BN, the 
prevalence was lower for BED and people with AN had lower levels of drug abuse than the 
healthy population.  

 
  
 4.1 Drug use in eating disordered individuals and healthy controls 
  
In accordance with our first hypothesis, we found higher prevalence rates of DU in eating 
disordered individuals than controls. The overall findings are in accord with those found in 
previous reviews [5, 6, 7]. However the effect size in the present review was only negligible. 
Partially, this result could be attributable to the fact that most studies had been collected from 
community and university sites, which generally have been found to exhibit lower prevalence 
rates than individuals seeking treatment and therefore avoids the problem of Berkon´s bias 
(Berkson bias) [48].  

 
 4.2 Specific forms of drug use in people with eating disorders and controls 
  
Our second hypothesis, which was that ED individuals would consume specifically more 
appetite suppressant drugs and that these might be used as part of the weight control methods 
was not supported. However, we revealed raised levels of opiates-cannabis and general illicit 
drugs in the ED group.  These results are in accordance with some former studies [49, 13] and 
suggest that ED patients utilize various types of substances and not just only appetite 
suppressant drugs as previously anticipated. Central nervous system stimulants, such as 
amphetamines or cocaine, might be employed to suppress appetite. However, these drugs 
generally extend habitual phases of restlessness, and as a result users might turn to opiates, 
sleeping pills, or tranquilizers, in order to cancel out these undesired side effects [13]. 
However, it should be noted that the number of studies was small for each of the assessed 
drug categories, rendering statistical power low. 
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 4.3 Drug use in specific subgroups of eating disorders 
  
The results confirmed our third hypothesis, which was that DU would be higher in people 
with bulimia nervosa. A moderate sized increase in DU of all categories was found in this ED 
subtype. People with Binge Eating Disorder (BED) also revealed a small and significant 
increased risk of DU. In contrast, people with AN do not seem to have an increased 
probability for  DU, as the meta-analysis showed a nonsignificant effect size. These results 
are in agreement with previous reviews which have indicated higher incident rates of DU in 
individuals with bulimic features than the general population and restrictive AN patients  [5, 
8]. The number of studies which split the AN group into the bulimic and restrictive AN 
subcategories was too small to undertake separate meaningful comparisons.  

 

The increased risk of substance abuse in people with bulimic symptomatology (including 
BED) might also be related to differences in temperament such as an increased novelty 
seeking. This finding is also in line with other studies [50-53]. Novelty Seeking has been 
associated with specific neurochemical correlates, i.e., norepinephrine deregulation [54-55] 
and dopaminergic disturbances [56]. Impulsivity could be another candidate feature shared by 
the individuals who present with an ED and substance use [51-52]. Although many studies of 
EDs have explored the extent to which impulsivity is associated with the presence of 
comorbid substance use, consistent findings have not emerged. Among patients with bulimic 
symptomatology, however, the concept of “multi-impulsive” BN is being widely used to 
characterize those patients with high impulsiveness, greater comorbidity with substance use 
and other impulsive behaviors [57-60]. Finally another possibility is that this is an acquired 
change in reward sensitivity as would be predicted to occur if we are to translate from the 
animal models [61-62]. 

 

 4.4 Limitations 
  
The results from the present review should be considered within the context of several 
limitations. Firstly, there are very few studies which have examined the relationship between 
DU and EDs and even fewer which have included a healthy control group. Secondly, the 
retrospective and self-report data collection procedures employed by the majority of the 
studies may limit the validity and the reliability of our findings, which are subject to 
unreliability of individual recall and potential memory bias. Third, all studies used a cross-
sectional design for the question under study which does not allow us to determine the time 
sequence of the different behaviours. Fourth, the included studies ascertained participants by a 
range of means and the technologies used to evaluate the disturbed eating behavior and DU 
also varied. Also, as we explained before, we had to make groups for the analyses that were 
heterogeneous regarding to the severity of drug use and eating problems. There was 
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heterogeneity in the assessed populations (ages, inpatient vs. outpatient clinical services, 
community sites) ED diagnoses (diagnostic criteria, disorder subtypes) and drug categories 
(medical or self-prescription). As we mentioned in the results section, there is high 
heterogeneity and inconsistency across studies, which might restrict the validity of the results 
Finally, since most studies were conducted with white participants from North America, no 
firm conclusions about the comorbidity of ED and DU in other parts of the world and distinct 
ethnic populations can be made.  

 
 4.5 Some preliminary clinical implications 
  
The results of the present study also have clinical implications. First, the results emphasize the 
importance of assessing DU in individuals with disturbed eating behaviour, especially in 
those displaying bulimic symptomatology, and vice versa. It is uncertain whether treatment 
should be sequenced and if so in what order. However if we translate understanding from the 
animal models then the answer would be that treatment focused on both problems should be 
given conjointly.  

 
The present review enhances our knowledge about the association between EDs and DU, but 
several unanswered questions remain for future studies. Longitudinal studies in naturalistic 
and clinical cohorts will allow us to test whether a period of BN predisposes to addictions and 
whether this comorbidity is a marker of disturbed reward mechanisms in the brain which may 
moderate or mediate treatment outcome.  

 

In conclusion, this is the first meta-analysis examining the relationship between EDs and DU 
of a wide range of drug classes and ED diagnoses. This review suggests that DU is higher in 
individuals with EDs than healthy controls, that opiates-cannabis and general illicit drugs 
were the most frequently consumed drugs in the ED group and that DU was highest in people 
with BN. No association was found between DU and AN. One of the most striking things 
highlighted by this review is the marked heterogeneity of the findings. Therefore, in order to 
be able to comprehend more accurately the relationship between EDs and DU it is vital that 
researchers working in this field agree on employing standardized definitions and measures. 
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Figure 1: Map of selection procedure 
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8.2. Study 2 
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ABSTRACT 

Objective: To assess lifetime substance abuse, family history of alcohol abuse/dependence, 
and novelty seeking in three different eating disorder groups [Anorexia Nervosa-Restrictive, 
Anorexia Nervosa-Binge Eating/Purging and Anorexia Nervosa who crossed over to Bulimia 
Nervosa]. Method: A total sample of 371 eating disorder patients participated in the current 
study. Assessment measures included the prevalence of substance abuse and family history of 
alcohol abuse/dependence as well as the novelty seeking subscale of the Temperament and 
Character Inventory- Revised. Results: Significant differences across groups were detected 
for lifetime substance abuse, with Anorexia Nervosa-Restrictive individuals exhibiting a 
significant lower prevalence than the Anorexia Nervosa who cross over to Bulimia Nervosa 
and Anorexia Nervosa- Binge Eating/Purging  patients (p<0.01). For family history of alcohol 
abuse/dependence the same pattern was observed (p=0.04). Novelty seeking was associated 
with substance abuse (p=0.002), with the Anorexia Nervosa who crossed over to Bulimia 
Nervosa group exhibiting significantly higher scores on the novelty seeking scale than the 
other two groups (p<0.001). However, family history of alcohol abuse/dependence was not 
related to novelty seeking (p=0.092). Conclusion: Lifetime substance abuse appears to be 
more prevalent in Anorexia Nervosa patients with bulimic features. Higher novelty seeking 
scores may be associated with diagnosis crossover.  

Key words: eating disorders, anorexia nervosa, bulimia nervosa, personality, substance abuse 
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1. Introduction 
Reviews of the literature on co-occurring substance use in eating disorders (ED) indicate that 
individuals with bulimic features are generally more likely to abuse alcohol and other drugs 
than individuals suffering from the restricting subtype of anorexia nervosa (AN) (1-5), 
although this observation is not universal at intake diagnosis (6-7). 

As previous studies have suggested this disparity across ED subtypes may reflect 
variations in patterns of familial liability to EDs (8-10). In relation to AN, increased 
occurrence of substance use disorders have been reported among relatives of non-substance 
abusing underweight AN individuals with binge eating compared to restricting subtype AN 
and to weight recovered AN patients who subsequently cross over to Bulimia Nervosa (BN) 
(11-12).  

Previous studies have shown that especially a predisposition to alcoholism seems to be 
genetically transmitted (13). In addition, other studies have documented higher rates of 
comorbid and familial alcohol and substance use disorders in women with bulimia and their 
family members (14-16). 

A recent review on the sensitivity to reward and punishment in EDs has advocated that 
specific personality traits such as impulsivity and sensation seeking may predispose a person 
both to EDs and to substance abuse (17). In particular, this review showed that patients with 
bulimic symptoms exhibit higher scores on sensation seeking, than individuals with restricting 
AN and controls which has also been supported by recent studies (e.g., 18).  

According to Cloninger (19), temperament is largely heritable. Research on the genetic 
background of Cloninger’s temperament model has been most active in relation to novelty 
seeking (20). It has been observed that maternal and paternal frequency of alcohol intake was 
associated with offspring temperament and character dimensions, particularly novelty seeking 
(21). 

In summary, evidence exists that even though substance abuse is infrequent in 
individuals with the restricting subtype of AN, in AN women with bulimic symptoms, the 
occurrence of substance abuse seems to be analogous to or surpass that in patients with BN. 
Variations in patterns of familial liability and in novelty seeking may account for these 
differences but have not previously been assessed in AN patients and individuals who 
subsequently cross over to BN.  

Accordingly, we hypothesize that patients who exhibit bulimic symptoms when 
underweight will have greater prevalence of substance abuse than those who have purely 
restrictive symptomatology and those who cross over to BN after weight restoration. 
Furthermore, we hypothesize that these patients will also report a greater family history of 
alcohol dependence. Finally we assumed that higher novelty seeking would be associated with 
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substance use and that family history of alcohol abuse/dependence would predict novelty 
seeking. 

 
2. Methods 
 
2.1. Participants  
A total sample of 371 female eating disordered patients participated in the current study [130 
AN-R - Anorexia Nervosa-Restrictive, 119 AN-BP -Anorexia Nervosa-Binge Eating/Purging 
and 122 AN-CROSS - Anorexia Nervosa who crossed over to Bulimia Nervosa]. Participants 
were consecutive referrals for assessment and treatment at the Eating Disorder Unit at the 
Department of Psychiatry of the University Hospital of Bellvitge in Barcelona. All 
participants were diagnosed according to DSM-IV-TR criteria (22). The mean age for the 
total sample was 24.77 years (SD=5.54).  

 
2.2. Assessment  
2.1.1. Evaluation of lifetime substance abuse and family history of alcohol abuse/dependence  

The patients were assessed by a structured clinical face to face interview modeled after the 
Structured Clinical Interview for DSM IV-SCID I (23), covering ED and lifetime presence of 
impulsive behaviors (namely alcohol and drug abuse, comorbid impulse control disorders and 
suicide attempts) and family antecedents of alcohol abuse/dependence. 
 

2.1.2. Novelty Seeking subscale of the Temperament and Character Inventory-Revised (TCI-
R) (24)   
The Novelty Seeking subscale of the TCI-R (24) is a 4-item, five point Likert scale, reliable 
and valid subscale that measures one of the four temperament domains of the TCI-R. The 
performance on the Spanish version of the revised TCI-R version (25)  showed an internal 
consistency (coefficient alpha) of 0.87.  

 
2.3. Procedure 
Experienced psychologists and psychiatrists completed the anamnesis during two structured 
face to face interviews before any psychological or pharmacological treatment was 
implemented. In addition to the clinical interview further demographic information was 
obtained through self-report questionnaires. All patients gave their informed consent to 
participate in the study and patient anonymity was preserved, the protocol of which was 
approved by our institutional Ethics Committee. 
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2.4. Statistical analysis 
The statistical analysis was conducted with statistical package SPSS, version 15.0. All 
significance tests were two-tailed. One-way analysis of variance (ANOVA) and chi-square 
tests were applied to compare the continuous and discrete variables in the study groups. For 
the ANOVA analyses, Bonferroni post hoc comparisons were conducted to assess which 
groups differed and for the chi-square test Holmes analysis was carried out to correct for 
multiple comparisons.  

 

Logistic regression model, employing ENTER procedure, was employed to evaluate 
the extent to which novelty seeking (independent variable) could predict the presence or 
absence of lifetime substance abuse (dependent variable). The model was adjusted by ED 
diagnosis, age of onset, BMI and education with the AN-R group entered as the reference 
group. The model’s ability to discriminate between groups was assessed with the area under 
the receiver operator curve (ROC). The model’s calibration was examined using the Hosmer 
and Lemeshow test. Finally, Nagelkerke R2 was used to estimate how much variance was 
accounted for in the model.  

 

The associations among age of onset, maximum BMI, ED diagnosis, family history of 
alcohol abuse/dependence, education and total novelty seeking was analyzed by linear 
regression. Total novelty seeking, a continuous variable, was used as the dependent variable, 
while the remaining variables were employed as independent variables. No interaction terms 
were included since none of the multiplicative interactions were significant after Bonferroni 
adjustment. 

 
3. Results 
 

3.1. Sociodemographic and clinical variables 

Table 1 details the sociodemographic and clinical information of the three ED subgroups AN-
R, AN-BP and AN-Cross. Groups did not differ on education, current age or number of 
previous treatments. Statistically significant differences across the groups emerged for marital 
and employment status, age of onset, duration of the disorder, current, minimum, and 
maximum BMI as well as weekly frequency of binge eating and vomiting episodes and 
laxative use. 
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3.2. Prevalence of lifetime substance abuse and family history of alcohol dependence by 
eating disorder subtype.  

Results presented in table 1 also indicate that groups differed in the observed frequency of 
lifetime substance abuse, with the AN-R individuals exhibiting significantly less lifetime 
substance abuse (n=9, 8.8%) compared with the AN-BP (n=26, 26.3%) and AN-Cross 
patients (n=43, 35.2%) (p<0.001). For family history of alcohol abuse/dependence the same 
pattern of findings was observed (AN-R: n=19, 19.4%; AN-BP: n=29, 29.9%; AN-Cross: 
n=42, 34.7%, p=0.04). Participants with AN-BP and AN-Cross were similar, and reported a 
significantly higher prevalence of family history of alcohol abuse/dependence than 
participants with AN-R. Significantly higher mean TCI-R novelty-seeking scores were 
obtained for the AN-Cross group than for the AN-R and AN-BP groups (p<0.001). 

 

{Insert TABL E 1 about here.} 
 

3.3. The relation between novelty seeking, lifetime substance abuse and family history of 
alcohol abuse/dependence 

Results from the logistic regression analysis indicated that novelty seeking was significantly 
associated with  substance abuse in patients with bulimic features, namely AN-BP and AN-
Cross, but not in restricting AN individuals (OR=1.034, 95% CI=1.01-1.06, p=0.002). 
Moreover, the adjustment of the model was correct (values p =0.767 in the Hosmer and 
Lemershow tests). The total variance accounted for in the model was 16.6 %. Furthermore, 
the model was able to discriminate among the groups since the area under the receiver 
operator curve was 0.505. Finally we found that family history of alcohol dependence was not 
significantly associated with novelty seeking scores in the patient (�=3.6, 95% CI= -0.59-
7.78; p=0.09). The total variance accounted for in the model was only 3.4 %. 

 

{Insert TABL E 2 about here.} 
 
4. Discussion 
Our first hypothesis was only partially supported since we found that both the AN-Cross and 
the AN-BP group exhibited the highest prevalence for substance use and family history of 
alcohol dependence. However, we were not able to reveal that the AN-BP group exhibited 
higher values than the AN-Cross group. Furthermore our second hypotheses was also only to 
some extent confirmed. Novelty seeking was significantly associated with substance use in 
individuals with bulimic features, but no differences were observed for AN-BP and AN-Cross 
groups. On the other hand, AN-Cross showed significantly higher scores on novelty seeking 
when compared to the AN-R and AN-BP groups. Finally, family history of alcohol 
abuse/dependence was not associated with the patients’ novelty seeking scores. 
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Our finding that the AN-BP and AN-Cross patients presented significantly higher prevalence 
of substance use than the AN-R patients confirms previous research (1, 3, 12, 26) in which 
those individuals with BN or with a history of bulimic symptoms in the course of AN report 
higher prevalence of substance use disorders. Given that substance abuse and dependence are 
correlated with worse outcomes from EDs (27) and greater comorbidity (12) it is germane that 
we attempt to identify characteristics or personality features associated with alcohol and drug 
problems in this patient population.  

 

In relation to family and genetic factors, our findings that family history of alcohol 
abuse/dependence was significantly lower in the AN-R than in the AN-BP and AN-Cross 
groups is also in line with earlier studies (8,9).  

 

The frequent association of substance use disorders and EDs has led some authors to 
consider this comorbidity as part of an overall addictive dimension of personality (1,28,29). In 
addition, impulsivity has been associated to both bulimic behaviors and substance use 
problems (30). 

 

Finally, our results concerning the link between novelty seeking and substance use in 
the AN-BP and AN-Cross but not the AN-R group concurs with recent papers (5, 17, 31). The 
elevated novelty seeking scores found in our bulimic groups (AN-BP and AN-Cross) may be 
related to the emergence of binge eating at some point during the course of the eating 
disturbance (2, 18, 32).  

 

 The use of behavioral models of binge eating and other feeding protocols is beginning 
to clarify the overlap between binge eating and substance use behaviors. Animal models have 
shown that neural signals relevant to binge eating are comparable with those involved in 
substance abuse (33). For example, animal studies have shown increased self administration 
of ethanol, alcohol and cocaine (34-36) under conditions of food deprivation.  

 

In humans, it’s possible that individuals with higher baseline novelty seeking may also 
become more vulnerable to substance abuse under conditions of food deprivation such as that 
seen in AN and BN, be it long term starvation or the fluctuating availability associated with 
the binge/starve pattern of BN. Accordingly, there is evidence suggesting that food restriction 
induces changes in dopaminergic transmission including hyper responsiveness to novelty and 
environmental stimuli that signal opportunity for drive reduction (37).Individual differences 
in the magnitude of this response have been found to correlate with rewarding effects of the 
drugs and the personality trait of novelty seeking (37). 
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When we looked at novelty seeking scores and compared them among all three groups, we 
observed that AN-Cross had significantly higher scores than the two other groups: AN-R had 
the lowest whereas AN-BP had intermediate scores. Novelty seeking may be associated with 
substance abuse in those with bulimic features but may also be related to diagnostic 
instability. Other studies have pointed to personality traits as factors that might mediate eating 
disorder diagnostic crossover (38).  

 

 Treatment approaches addressing both conditions may therefore eventually produce 
superior effectiveness than those that concentrate exclusively on the disorder for which the 
individual sought treatment. This is especially so if the factors that prompt both the EDs and 
substance abuse behaviors are common (i.e. underlying novelty seeking) and if the behaviors 
are interrelated (e.g. food deprivation increasing the risk of substance use, and substance use 
disinhibiting binge eating).  

 

The present results should be considered within the context of several limitations. 
First, the retrospective and self-report data collection procedures may limit the validity and 
the reliability of our findings. Second, the cross-sectional design does not allow us to 
determine causality of the variables assessed. Third, the risk of spurious results due to 
comorbidity of index patients with Axis I and Axis II diagnoses should be considered. Fourth, 
we were not able to assess family history of other substances than alcohol abuse/dependence. 
Finally, since in our study the novelty seeking subscale of the TCI-R was measured after the 
diagnosis of the ED, the measurement in the AN groups was performed under food 
deprivation and hence it is difficult to discuss baseline novelty seeking in this study design. 
Balancing these shortcomings was the fact that we employed a large sample size of ED 
patients and that the sample sizes of each of the sub-diagnoses were equivalent.  

 

Several unanswered questions remain for future study. Research in this area could 
improve by exploring longitudinal patterns of temporal association. Secondly, even though 
bingeing and purging behaviors in AN often take place concurrently, it has been proposed that 
purging, rather than bingeing is most strongly associated with severity of psychopathology. 
Therefore future research should assess whether comorbid substance use differs among 
restrictive individuals with exclusively bingeing or purging symptom patterns.  

 

In summary, the presence of a lifetime history of substance use may be particularly 
prevalent in patients with bulimic characteristics with high novelty seeking. EDs and 
substance abuse may represent expressions of a fundamental predisposition to addictive 
behavior possibly related to the genetically influenced trait of novelty seeking. Higher novelty 
seeking may be associated with diagnostic cross over from AN to BN. 
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 Table 1: Sociodemographic and clinical variables by eating disorder diagnostic subtype 

   AN-R  
 (N=130)    

AN-BP 
(N=119)  

AN-Cross 
 (N=122)    

 
     P 

Eating Disorder 
Group Differences 

Sociodemographics       
Marital Status Single 66.6 % 60.2 % 43 % 0.002 AN-Cross<AN-R=AN-BP 
Education Primary 

Secondary 
University 

20.8 % 
54.1 % 
23.3 % 

21.5 % 
58.0 % 
16.8 % 

27.1 % 
58.4 % 
11.9 % 

0.33 N.S 

Employment Status Employed 
Unemployed 
Student 

31.1 % 
12.6 % 
34.5 % 

30.5 % 
21.9 % 
25.7 % 

47.4 % 
12.1 % 
27.6 % 

0.02 AN-Cross>AN-R=AN-BP 
AN-BP>AN-Cross=AN-R 
AN-R>AN-Cross=AN-BP 

Age Mean (SD) 24.12 (6.19) 24.85 (5.59) 25.38 (5.36) 0.22 N.S 
Clinical features       
Age of onset Mean (SD) 19.97 (4.63) 18.44 (4.42) 17.48 (4.37) <0.001 AN-R>AN-BP=AN-Cross 
Duration of the 
disorder 

Mean (SD) 3.99 (3.88) 6.47 (4.94) 8.16 (5.11) <0.001 AN-R<AN-BP<AN-Cross 

Number of previous 
treatments 

Mean (SD) 0.96 (1.16) 1.38 (1.51) 1.07 (1.45) 0.10 N.S 

Current BMI Mean (SD) 16.16 (1.88) 16.55 (1.91) 20.90 (2.47) <0.001 AN Cross> AN-R=AN-BP 
Maximum BMI Mean (SD) 21.67 (2.88) 22.58 (3.14) 24.13 (3.57) <0.001 AN Cross> AN-R=AN-BP 
Minimum BMI Mean (SD) 15.12 (1.64) 15.33 (1.72) 16.45 (1.46) <0.001 AN Cross>AN-R=AN-BP 
Weekly freq. of 
binges 

Mean (SD) 0 1.94 (4.08) 8.41 (8.00) <0.001 AN-R<AN-BP<AN-Cross 

Weekly freq. of 
vomits 

Mean (SD) 0 5.13 (6.49) 9.17 (9.56) <0.001 An-R<An-BP<AN-Cross 

Weekly freq. of 
laxatives 

Mean (SD) 0 7.37 (14.42) 7.06 (29.13) 0.01 AN-R<AN-BP=AN-Cross 

Substance abuse Present 8.8% 26.3% 35.2% <0.001 AN-R<AN-BP=AN-Cross 
Family alcohol 
abuse/dependence 

Present 19.4% 29.9% 34.7% 0.04 AN-R<AN-BP=AN-Cross 

TCI-R novelty 
seeking score 

Mean (SD) 95.57 
(15.13) 

99.35 
(15.12) 

108.47 
(15.40) 

<0.001 AN-Cross>AN-BP=AN-R 

Note: AN-R =Anorexia Nervosa Restrictive Subtype; AN-BP = Anorexia Nervosa Purging-Bingeing Subtype; AN-Cross = 
Anorexia Nervosa patients who crossed over to Bulimia Nervosa. 
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8.3. Study 3 
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Abstract 
 

One experiment tested whether a specific context could elicit eating in rats as a result of 
Pavlovian conditioning and whether this effect depended on the caloric density of food. Thirty 
two deprived rats experienced two contexts. They had access to food in context A, but no 
food was available in context B. During conditioning, half of the animals received high 
density caloric food (HD groups) whereas the other half, low density caloric food (LD 
groups). Then, half of the rats in each type of food group was tested in context A and the other 
half in context B. The results demonstrated an effect of context conditioning only in HD 
groups. These findings suggest the relevance of both contextual conditioning and caloric 
density of food in eating behaviour. Implications for the aetiology of binge eating will be 
discussed. 

  

Keywords: cue reactivity, caloric density, binge eating, potentiated eating, Pavlovian 
conditioning, rats. 

 
Resumen 
 
Se puso a prueba en un experimento con ratas si un contexto específico podría provocar la 
conducta de comer como resultado del condicionamiento Pavloviano, y si este efecto 
dependía de la densidad calórica del alimento. Treinta y dos ratas privadas de comida 
experimentaron dos contextos. Los animales tenían acceso al alimento en el contexto A, pero 
nunca encontraron alimento en el contexto B. La mitad de los animales recibió un alimento de 
alta densidad calórica (grupos HD) mientras que la otra mitad recibió un alimento de baja 
densidad calórica (grupos LD) durante las sesiones de condicionamiento. Posteriormente, la 
mitad de los animales en cada tipo de alimento se puso a prueba en el contexto A y la otra 
mitad en el contexto B. Los resultados mostraron un efecto de condicionamiento contextual 
solamente en los grupos HD. Estos resultados sugieren la importancia del condicionamiento 
del contexto y de la densidad calórica del alimento en la conducta de comer. Se discuten las 
implicaciones que estos hallazgos pueden tener en la etiología de la conducta de atracón.  
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INTRODUCTION 

Eating is controlled by both physiological mechanisms and a number of learned cues (Woods, 
2005). Weingarten (1983) found that an auditory stimulus (CS) presented systematically 
paired with 8 ml. of milk (US) elicited feeding on test days even though rats were tested while 
satiated. Working with Preschool children, Birch, McPhee, Sullivan, and Johnson (1989) 
found that when the children were in a room previously associated with food and eating, they 
initiated a meal quicker, and had a larger meal, than when they were in a different room that 
had never been related to food and eating. During testing the children were satiated. In a 
recent and related experiment, with rats, Petrovich, Ross, Gallagher, and Holland (2007) have 
reported that a contextual conditioned stimulus (CS), which was paired with consumption of 
food pellets, enhanced consumption in animals that were not food-deprived on test. Moreover, 
these authors found that this cue-potentiated eating, as they call this enhanced eating, was 
observed only when the food presented during the test was the same as that used in the 
training phase. These authors have suggested that the mechanism that mediates cue-enhanced 
eating does not involve induction of general motivation to eat, but rather the selective 
enhancement of consumption of the food US. 

 

The aim of the present study is to replicate the contextual cue-potentiated eating effect and to 
extend its analysis to the role that caloric density of food could play in this conditioning. 

 

Flavour-nutrient associations have been extensively studied (see Capaldi, 1996, for a review). 
For instance, Ramirez (1994) reported that rats given access to a saccharin solution paired 
with intra-gastric (IG) carbohydrate infusions drank 70% more saccharin than did rats given 
the saccharin solution paired with IG water. On the other hand, evidence for learned 
preferences based on nutrient concentration is provided by studies in which rats were trained 
to consume, on alternate days, a flavoured nutritive source and a differently flavoured and less 
concentrated source. On subsequent choice tests with the two flavours presented in otherwise 
identical sources, rats usually preferred the flavour previously paired with the higher nutrient 
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concentration (e.g., Ackroff, and Sclafani, 2006; Arbour, and Wilkie, 1988; Bolles, Hayward, 
and Crandall, 1981; Hayward, 1983; Warwick, Synowski, Coons, and Hendrickson, 1999, but 
see Van Vort, and Smith, 1983; Sclafani, Nissenbaum, and Ackroff, 1994; Lucas, Azzara and 
Sclafani, 1998, for the opposite results). 

  

In the studies cited above the rats were given fixed amounts of fluids, each one with a 
different concentration of nutrients. With this procedure the rats are given different 
concentrations and different amounts of nutrients. Any resulting flavour preference could be 
explained by the number of calories paired with each flavour as well as the differential density 
of fluids. Nevertheless, Bolles, et al. (1981) showed that caloric density was more important 
than the number of calories in developing a preference for a given flavour. Preference was 
greater for a flavour associated with 2 g of a 4-calorie food than for a flavour associated with 
4 g of a 2-calorie food. 

 

In addition to flavours, context can also be associated with postingestive effects of food. 
Agmo, and Marroquin, (1997) found that a sweet and nutritive solution was more effective in 
producing a place preference than a plain sweet solution. However, as far as we know, no 
study has assessed whether caloric density plays a role in cue-potentiated eating. 

 

In the experiment reported here, one group of rats always had access to high density food 
(HD-diet) in a specific context A, while they did not have access to food in a second context 
B. An additional group had the same experience except that they received a low density food 
(LD-diet) instead of the HD-diet. Following conditioning, fifty per cent of the rats in each diet 
condition was tested in the conditioned context A (groups HD-Paired and LD-Paired), and the 
other fifty percent in the non-conditioned context B (groups HD-Unpaired and LD-Unpaired). 
Contextual conditioning will be evident if animals eat more in the conditioned context than in 
the non-conditioned context. Furthermore, if the context paired with HD-diet is able to 
develop a stronger association with this type of food in comparison with a second context 
paired with LD-diet, then the former context must elicit a more vigorous CR (greater intake) 
than the latter context during testing. 

   

 
METHOD 

 
Subjects: The subjects were thirty-two naïve female hooded Long Evans rats reared in the 
Animal Laboratory at the University of Barcelona. At the start of the experiment they were 
approximately 90 days old and weighing between 223 and 270 g. They were housed in pairs 
in home cages made of semitransparent white plastic, 50x25x15 cm. The colony room had a 
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temperature and humidity-controlled environment, and a 12:12 light/dark cycle. Throughout 
the experiment, water was freely available, but food was restricted as detailed below. The 
University of Barcelona Animal Care and Use Committee approved all procedures. 

 

Apparatus: Two sets of cages, both distinctively different from the home cages and located in 
different rooms, served as the experimental contexts. The walls and floors of all these cages 
were made of plastic and the roofs of wire mesh (i.e., with room for both solid food as well as 
bottles -when they were available). The first set of cages was placed in a room highly 
illuminated by two fluorescent lamps. These cages measured 40x25x18 cm; their walls and 
floors were transparent. The floor was covered with commercial cat litter with lavender 
essence. This context will be referred to as “light context” hereafter. The second set of cages 
were smaller, in a room which was maintained in semidarkness, illuminated only by a single 
infra-red ray bulb located in a corner far away from the cages. The floors of the cages were 
covered with wood shavings. This second context will be referred to as “dark context” 
hereafter. Animals in this phase (and also during testing) were run individually. 

 

The HD-diet was commercial laboratory rodent chow diet (maintenance A-04, Panlab, S.A.; 
nutritive quality: 15.4% protein, 2.9% fat, 60.5% carbohydrate, 12% moisture, and 9.2% 
fibres and minerals; 3.17 kcal/g). The LD-diet was an especially prepared diet consisting of 
200 ml semi-skimmed milk; 200 ml water; 50 g baby food and 15 g powder milk (nutritive 
quality: 3.2% protein, 0.8% fat, 13,1% carbohydrate, 82.5% moisture, and 0.4% fibres and 
minerals; 0.72 kcal/g). The LD-diet was designed so that it maintained the same proportions 
of nutrients as the HD-diet (commercial laboratory rodent chow diet), but with a lower 
caloric-density. The LD-diet was administered to the animals via a drinking bottle, which was 
placed on the wire mesh roof.  

 

Procedure: During the whole experiment rats were weighed every day at 8:00 am. The body 
weight of the animals was controlled in order to prevent a weight fall below 80% of their 
initial body weight. During the experimental sessions, the rats were always run individually. 

 

Baseline Phase: During the first four days, before starting the deprivation schedule, a weight 
baseline was established. 

 

Deprivation Phase: Over the next seven days, rats received a food deprivation schedule in 
their home cages. Food was taken away at about 5:00 p.m. on the last day of the baseline 
phase and then was administered at 8:30 am every day. On the first day, animals had access to 
food for 6 hours. On the following days, this duration was gradually lowered, so that on the 
last day of deprivation, access to food was limited to 1 hour only. On the last three days of the 
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deprivation phase, all rats were introduced to the new LD-diet in order to reduce any novelty 
effects of this kind of food. Thus, during the feeding period, animals had access to both, HD- 
and LD- diets. At the end of this deprivation phase, rats were assigned to each group in such a 
way that the LD-diet consumption in the LD- groups (Paired and Unpaired) equated the HD-
diet consumption in the HD- groups (Paired and Unpaired). In order to make consumptions of 
both kinds of food comparable, intake was measured in kcal. Also animals were weight 
matched into LD- groups and HD- groups (n=8 in each group: HD-Paired, HD-Unpaired, LD-
Paired, and LD-Unpaired). By the last day of this restriction phase the animals’ body weight 
ranged from 195 to 241 g.  

 

Conditioning phase: Following the deprivation phase, all rats began the conditioning phase, 
which lasted 10 consecutive days. Animals received 2 daily sessions, each of them 1 hour 
long. The first daily session always took place at 9:00 am and the second daily session was 
carried out at 15:00 pm. Contexts (Light vs. Dark) were counter-balanced across groups. That 
is, during the first session half of the animals in each group were placed in the Light context 
and the other half in the Dark context. During the first daily session food was administered to 
all animals. Rats in the HD-groups had access to the HD-diet, and animals in the LD-groups 
had access to the LD-diet. Consumption was recorded by weighing the food, any diet, to the 
nearest tenth of a gram on an electronic scale before and after the 1-hour eating period. The 
difference indicated the amount of food the rats had consumed during each session. During 
the second daily session, animals were placed in the alternative contexts, but this time no food 
was presented to them. The rats had free access to water during the two daily sessions. After 
each session rats were immediately transported back to their home cages, where they 
remained until the next session. Since by day 5 of the conditioning phase the body weight of 
some rats had fallen below 80% of their baseline weight, all animals had access to a 30 min 
period of supplementary food at 19:00 pm in their home cages and until the end of the 
conditioning phase. For HD-groups, the supplementary food was LD-diet while for the LD-
groups, HD-diet. The alternative diets were used as maintenance food in order to keep the 
contingency between each context and the experimental diet. On the last day of this phase the 
body weight of groups LD ranged from 189 to 234 g., whereas that of groups HD varied from 
198 to 237 g. 

 

Test Phase: After the conditioning phase the test phase lasted for six days. This phase had two 
test days which were intermixed with four refeeding days. Test days were conducted on days 
3 and 6 of this phase, while refeeding days on days 1, 2, 4, and 5. On refeeding days all rats 
had “ad libitum” access to the supplementary food (i.e., animals in groups HD received LD-
diet, and rats in groups LD received HD-diet) in the home-cages. On test days animals had 
access to the conditioned diet (i.e., animals in groups HD received HD-diet, and rats in groups 
LD received LD-diet). One group of each diet was tested in the conditioned context (i.e., 
groups HD-Paired and LD-Paired), while the remaining groups were tested in the non-
conditioned context (i.e., groups HD-Unpaired and LD-Unpaired). The body weight ranges 
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for each group, averaging the two test days, were: 224-247 g; 215-263 g; 229-255 g; and 222-
255 g, respectively. On the first test session, food was removed three hours before testing 
(Hungry test); while on the second test session, food was maintained until testing (Satiated 
test). Each test session started at 12:00 noon and lasted for one hour. 

 

Statistical Analyses: Prior to any analysis, all data from the two test sessions were explored 
with a box-and-whisker plot (Tukey, 1977) in order to identify any outlier values. Then, 
multivariate analyses of variance (MANOVA) were carried out, followed by simple effects 
analysis if an interaction was significant. Throughout this article, a significance level of p < 
0.05 was adopted for all statistical analyses. 

 

 
RESULTS 

 

Three animals were excluded from the analysis because a box-and-whisker plot identified 
their food consumption as outlier values during testing. One animal of the LD-Unpaired group 
ate 1.47 kcal while the consumption of the rest of the animals in this group ranged between 
10.99 and 18.89 kcal. Another rat of the HD-Unpaired group ate 35.58 kcal while the rest of 
the animals ranged between 5.27 and 18.33 kcal. The third rat, of group HD-Paired, ate 3.78 
kcal while the rest of animals in this group ranged between 13.24 and 24.08 kcal. Finally, all 
groups had 7 animals except group LD-Paired, which had 8. 

 

The consumption of each diet throughout the last three days of the deprivation phase was 
similar. Although the proportion of HD-diet intake for all animals was 0.51, there were some 
individual differences. Therefore, rats were assigned to each diet condition according to their 
preferences. The proportion of HD-diet intake during the baseline phase in groups which had 
access to this diet during conditioning was 0.59 and the proportion of LD-diet intake in 
groups which had access to LD-diet during conditioning was 0.58. An ANOVA confirmed 
that the consumption of the selected experimental diet did not differ between groups (Highest 
F=0.06). 

 

The rats’ body weight fell throughout the deprivation and conditioning phases but it was 
recuperated on the second test session. A MANOVA with diet (HD-diet vs. LD-diet) and 
conditioning (Paired vs. Unpaired contexts) as between factors and sessions as a within factor 
was conducted. For the analysis of the rats´ weight, the weight of the last session of phases 
baseline, deprivation and conditioning was considered; as well as the weights of the two test 
sessions. This analysis revealed a significant main effect of sessions, F(4,100)=385.3, 
p<0.001; and the conditioning x sessions interaction was also significant, F(4,100)=3.3, 
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p=0.015. No other factor or interaction was significant (highest F=2.6). In order to analyse the 
interaction conditioning x sessions, univariate ANOVAs were conducted session by session. 
The factor of conditioning did not differ in any session (all Fs<1). On the other hand, all 
sessions differed among each other at both levels of conditioning factor (Bonferroni contrasts, 
p<0.05), except the comparison between baseline and the second test session in the Unpaired 
groups. 

 

All groups increased the number of kcal ingested throughout the conditioning phase. 
However, HD- groups consumed more than LD- groups. A MANOVA with diet (HD-diet vs. 
LD-diet), conditioning (Paired vs. Unpaired contexts) and context (Light vs. Dark) as between 
factors and sessions as a within factor confirmed these observations. This analysis revealed 
that the main factors diet, context and sessions were significant, F(1,21)=6.3, p=0.020, 
F(1,21)=5.3, p=0.032 and F(9,189)=17.8, p<0.001, respectively. The interactions diet x 
context and sessions x diet x context were also significant, F(1,21)=5.1, p=0.035 and 
F(9,189)=2.0, p=0.040, respectively. No other factor or interaction was significant (highest 
F=2.0). In order to analyse the interaction diet x context, univariate ANOVAs were conducted 
at each level of both factors. The factor context at HD-diet and the factor diet at light context 
were significant, F(1,12)=5.4, p=0.038 and F(1,12)=12.1, p=0.004, respectively. In particular, 
rats ate more kcals when the diet was HD-diet and they had access to it in the light context. 
No other comparison was significant (all Fs<1). Univariate ANOVAs were also conducted 
session by session in order to analyze the significant third interaction diet x context x 
sessions. While on sessions 1 and 6 the interaction diet x context was significant, 
F(1,25)=10.6, p=0.003 and F(1,25)=7.0, p=0.014, respectively; it was very close to 
significance on sessions 3 and 4, F(1,25)=4.2, p=0.051 and F(1,25)=4.1, p=0.053, 
respectively. On the remaining sessions the interaction diet x context was not significant 
(highest F=2.0). Besides, the main factor context was significant on sessions 2 and 6, 
F(1,25)=6.2, p=0.020 and F(1,25)=8.1, p=0.009, respectively; as well as diet on sessions 5 
and 6, F(1,25)=12.5, p=0.002 and F(1,25)=9.5, p=0.005, respectively. None of the two factors 
was significant in the remaining sessions (highest F=3,3), although context was very close to 
significance on session 8, F(1,25)=4.1, p=0.053. 

 

Figure 1 shows the food intake (shown in kcal) during the two test sessions of the four groups 
(i.e., left-hand side: HD-Paired and HD-Unpaired groups; right-hand side: LD-Paired and LD-
Unpaired groups). The HD-Paired group ate more than the other three groups and the HD-
Unpaired group ate less than the other groups in both test sessions (after 3 hours of food 
restriction and after no restriction, respectively). A MANOVA with diet, (HD-diet vs. LD-
diet), conditioning (Paired vs. Unpaired contexts) and context (Light vs. Dark) as between 
factors and test as a within factor, showed that the main factors conditioning and test were 
significant, F(1,21)=4.4, p=0.049, and F(1,21) =10.8, p=0.003, respectively; as well as the 
interaction diet x conditioning, F(1,21)=8.4, p=0.009. But neither the main factors diet and 
context, nor the remaining interactions were statistically significant (highest Fs=3.3). Further 
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analysis of the interaction diet x conditioning revealed that the factor conditioning differed in 
the HD-diet, F(1,12)= 8.9 (p=0.012), but did not differ in the LD-diet, F<1. On the other 
hand, the two diets differed in the Paired groups, F(1,13)= 6.6 (p=0,024), but did not differ in 
the Unpaired groups, F(1,12)= 4.1 (p=0.065). 

 

    (Figure 1 about here) 

 

GENERAL DISCUSSION 
 
The present study had two main aims: firstly, to replicate the findings reported by Petrovich et 
al. (2007) in which contextual cues related to food intake elicited higher consumption than an 
alternative context which had never been paired with food; secondly, to examine whether the 
caloric density of food had an effect on the cue-potentiated eating. 

 

The present results clearly show that contextual cues can serve as conditioned cues to 
stimulate eating when HD-diet was used as a US but, surprisingly, they fail to show such an 
effect when LD-diet was presented as a US. In fact, the results observed in the HD- groups 
replicate those reported by Petrovich et al. (2007). In a related study, Weingarten (1983) 
found that a tone paired with milk potentiated eating. Similarly, working with children, cue-
potentiated eating mediated by context has also been reported by Birch, McPhee, Sullivan, 
and Johnson (1989). 

 

The null result observed in LD- groups could be interpreted in several ways. Firstly, it is 
reasonable to assume that HD-diet is more effective as a US than LD-diet. Supporting this 
argument, a large number of studies have reported that a flavoured-cue paired with nutrient 
can allow a flavour-nutrient association, and that this association depends on the caloric 
density of food (e.g., Ackroff, and Sclafani, 2006; Arbour, and Wilkie, 1988; Azzara and 
Sclafani, 1998; Warwick, et al., 1999). However, it is worth mentioning that in all these 
experiments nutritive density of food covaried with the net amount of consumed nutrients. 
Such a fact allows an alternative explanation because the observed flavour preferences could 
be explained both by the density of the food as well as by the absolute number of calories 
consumed. Although in the current experiment the rats of HD- groups ingested more kcal than 
the rats in LD- groups during the conditioning phase, these differences disappeared 
throughout the last four sessions of conditioning, where groups HD- and LD- differed in 
terms of food-density rather than ingested kcal. In this sense, our results seem to agree with 
those reported by Bolles et al. (1981) who gave rats 2 g of a 4-calorie food or 4 g of a 2-
calorie food. In this way, they ensured that the amount of nutrients was identical in both 
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conditions, HD and LD, although the two conditions differed in density. Their results showed 
a greater preference for a flavour paired with more dense food.  

 

Another possibility in order to explain the differences observed between diets is based on 
anticipatory negative contrast (Flaherty and Checke, 1982). The effectiveness of a reinforcer 
is reduced if it is closely accompanied by a second preferred reinforcer (see, Mackintosh, 
1974). Flaherty and Checke (1982) showed that consumption of saccharine was reduced if 
saccharine was followed by more preferred sucrose. Note that, in the experiment reported 
here, animals in the LD- groups received HD-diet in the evening, and thus they could learn to 
anticipate a more reinforcing food when they were moved to the experimental contexts. 
However, the 2.5-hours delay from the end of the last experimental session until the 
beginning of access to HD-diet in their home-cages could be long enough to prevent any 
association between the last experimental session and HD-diet and, therefore, the anticipatory 
contrast effect. In fact, Flaherty and Checke (1982) found that delayed sucrose delivery 
reduced saccharine consumption only when it was delivered within 30 min. 

 

A third possibility is based on Treit and Spetch’s (1986) proposal that rat’s caloric intake is 
controlled by two factors: under certain conditions control is by caloric learning, and under 
other conditions by a caloric metering mechanism. The metering mechanism refers to the 
ability of rats to precisely calculate the caloric density of foods. Thus, it could be argued that 
the rats of groups, HD- and LD-, had metered the density of HD-diet and LD-diet, and 
therefore that, throughout the conditioning phase, they could have learned to adjust their 
consumptions in order to obtain the needed nutrients of both types of food. Effectively, rats in 
the LD- groups ate a large amount of LD-diet; enough to provide them with a very similar 
quantity of nutrients as those consumed by HD- rats during the conditioning phase. This was 
confirmed in a thorough inspection of the daily consumption during the last four days of this 
phase, which showed that HD- rats ate an average of 6.15 g., while LD- animals ate an 
average of 23.82 g.; and this distribution provided approximately the same amount of kcal for 
each source of food. It is also reasonable to argue that some characteristics of LD-diet, like its 
smell, taste, etc., could have been associated with the low density diet and, as a consequence, 
they could have activated a greater consumption regardless of the context where that kind of 
food was found. Therefore, it is possible that on the test sessions the ingestion size might be 
controlled by different cues: by some food features in the presence of LD-diet, and by 
contextual cues with HD-diet. If this line of reasoning is correct, differences could be 
expected to be found between the Paired and Unpaired groups on tests with HD-diet, and that 
these differences will disappear with LD-diet. 

 

Another interesting detail from the interaction between diets and conditioning (see Figure 1) 
is the fact that both Paired groups differed between each other, and that the difference 
between the unpaired groups was close to significance. It is important to realize that the 
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procedure used in this experiment is similar to the “differential rocedure”, which is used to 
study inhibitory conditioning. In this procedure, one stimulus (a CS+) is paired with the US, 
and a second stimulus (a CS-) is presented alone (i.e., is followed by the absence of the US). 
Often inhibitory conditioning is behaviourally silent and therefore additional tests are 
necessary to measure it, like summation and retardation tests. In the summation or compound 
stimulus test (Rescorla, 1969; Pavlov, 1927), the effects of a supposedly inhibitory stimulus 
(CS-) presented in compound with an excitatory stimulus (CS+) are observed. In the 
retardation of the acquisition test (Rescorla, 1969), a supposedly inhibitory stimulus (CS-) is 
expected to cause a retardation when learning an excitatory conditioning in comparison with a 
neutral stimulus. For example, Maes and Vossen (1995) found a differential inhibition effect 
using contextual stimuli. In their experiment rats received an electric footshock during 
training, which was consistently delivered in one context, but not in a second context. 
Subsequent summation and retardation tests showed that the second context had acquired 
inhibitory properties. Having in mind this procedure, it is possible that whereas the paired 
context acted as an excitatory CS+ eliciting eating, the unpaired context (i.e., the context that 
systematically signalled the absence of food) could have acquired inhibitory properties and 
could thus have acted as an inhibitory CS–, which in turn could have reduced the food 
ingestion. Accordingly, in the present study, this interpretation could account for differences 
in the food consumption between the unpaired groups. The explicit unpaired presentations of 
the non-conditioned context and the food could have allowed the animals to learn a negative 
relation between the cues and could therefore have produced an inhibitory conditioning effect. 
Unfortunately, there is not an appropriate control condition to state that the unpaired context 
acquired inhibitory properties. Further research is certainly needed to address all these 
questions.  

 

Implications for bingeing behaviour. 

 

The fact that a context-nutrient association can potentiate eating behaviour has important 
implications. It means that this kind of association does not only affect food selection via 
enhancing a flavour or a context preference, but also that it can produce overeating. 
Furthermore, if context-nutrient association was selective for HD-diet then any learning 
model of binge eating, must consider this fact. 

 

Although we are conscious of the limitations of this study, the results of the present 
experiment could suggest the existence of interesting variables which could take part in the 
aetiology of binge eating.  

 

The term bingeing behaviour refers to the consumption of a large amount of food in a discrete 
period of time during which loss of control is experienced (APA, 1994). Even though up to 
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this date substantial research has been carried out on this behaviour, knowledge of its 
aetiology remains unclear (Crowther, Sanftner, Bonifazi & Shepherd, 2001; Grilo, Masheb & 
Wilson, 2001; Vanderlinden, Dalle Grave, Fernandez, Vandereycken, Pieters & Noorduin, 
2004). One of the models proposed to account for bingeing behaviour is Jansen’s (1998) 
theory of cue reactivity based on classical conditioning. 

 

Jansen’s (1998) cue reactivity theory states that after systematic associations of cues (the 
conditioned stimulus, CS) with food (the unconditioned stimulus, US), the CS cues will 
reliably signal food. When these cues are good predictors of food, they acquire the ability to 
elicit adaptive physiological responses for digestion,, such as salivation and insulin release. 
These classical conditioned responses (CRs) are supposed to be experienced as appetite, or 
even craving, and therefore increase the likelihood of food intake. The predictive cues are 
often directly related to food (such as the smell, the sight and the taste of food), but they 
might also be contextual cues (e.g., being at home, being alone) or interoceptive cues (e.g., 
specific feelings or cognitions) (Carter & Bulik, 1994; Carter, Bulik, McIntosh and Joyce, 
2002; Jansen, 1998). 

 

The context-potentiated eating effect reported here and in Petrovich et al. (2007) agrees with 
Jansen’s model. People who restrain food consumption can eat in a specific context (e.g., at 
home) and after several pairings, the context can elicit overeating. 

 

Furthermore, according to the present results, high density caloric food rather than low 
density caloric food, might promote a stronger context-nutrients association which then could 
lead to overeating. On the other hand, Petrovich et al. (2007) have suggested that the context-
nutrients association elicits cravings for food paired with the context rather than a more 
general motivation to eat.  

 

These results, taken together, suggest that those cues paired with high density caloric food 
could become effective CSs, which will elicit a craving for the specific high density caloric 
food. According to this idea, Alpers & Tuschen-Caffier (2004) found that individuals who 
exhibit binge eating behaviour tend to eat high density caloric food during their binges, 
whereas during non-binge meals they generally consume fewer calories than healthy controls. 

 

The present study should be evaluated within the context of learning processes. Our results 
point out the relevance of both contextual conditioning and caloric density of food to explain 
binge behaviour in rats. Nevertheless, it remains unclear to which extent other biological 
factors are also implicated in binge eating.  
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FIGURE CAPTIONS 

 

Figure 1. Groups mean intake (�SEs) in kcal for High-density caloric groups (on the left) and 
Low-density caloric groups (on the right) during hungry and satiated tests. Paired = groups 
tested in the conditioned context; Unpaired = groups tested in the non conditioned context. 
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8.5. Study 5 
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9. DISCUSSION 

The overall objective of the present thesis was to improve the health of women 
with EDs by using multifaceted translational research. In order to achieve this 
we assessed three areas of ED research. The first line of investigation assessed 
the comorbidity of substance use in EDs (Studies 1 to 3). The second area 
examined psychological, behavioural and environmental correlates of EDs 
(Studies 4 to 7). Finally the third line of research assessed the effectiveness of 
different therapeutical interventions in EDs (Studies 8 to 9). We will try to 
discuss each of the main findings in more detail and put them into a new 
theoretical framework. The results of the present thesis will hopefully help guide 
the direction of research in the field of risk factors of EDs and contribute to the 
prevention and treatment of EDs. 

 

9.1. Comorbidity of substance use in eating disorders  

The first three studies (Studies 1 to 3) evaluated the comorbidity of substance 
use in EDs. The aim of our first study, a meta-analysis (Study 1), was to 
systematically estimate the direction and the strength of the association between 
EDs and drug use (DU) across sixteen published studies. The meta-analysis was 
carried out initially clustering all types of EDs together, with a global measure 
of DU followed by an analysis of specific drug and ED subtypes. The purpose of 
our second study (Study 2) was to assess lifetime substance abuse, family 
history of alcohol abuse/dependence and novelty seeking in three different ED 
groups [(AN-R; AN-BP and AN who cross over to BN (AN-Cross)]. Finally, the 
goal of our third study (Study 3) was to compare differences in lifetime and 
current tobacco, alcohol and DU of a wide range of drug classes and ED 
diagnoses across five different European countries. The results of these studies 
suggest that a.) substance use is higher in individuals with EDs than healthy 
controls (Studies 1 and 3), b.) that the presence of a lifetime history of 
substance use may be particularly prevalent in patients with bulimic 
characteristics (Studies 1 to 3) and c.) that EDs and substance abuse may 
represent expressions of a fundamental predisposition to addictive behaviour 
possibly related to the genetically influenced trait of novelty seeking (Study 2). 
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Finally, our third study (Study 3) also revealed some cross cultural differences 
on this topic. 

9.1.1. Substance use in eating disorders and healthy controls 

In two of our comorbidity studies (Studies 1 and 3) we observed that EDs 
exhibited higher rates of general substance use than healthy controls. This 
finding is in agreement with previous reviews on substance use in EDs 
(Holderness et al., 1994; Pirim & Ikiz, 2004; Wolfe & Maisto, 2000). The nature 
of this comorbidity remains however unknown (Krahn & Gosnell, 1991; 
Wiederman & Pryor, 1996). Overlaps between the pathways in the brain for 
food intake and drug addictions suggest that an imbalance in the chemical 
transmitters of the reward pathways may be responsible for this co-occurrence 
(Colantuoni, Rada, McCarthy, Patten, Avena,& Chadeayne et al., 2002; 
Dimitriou, Rice, & Corwin, 2000).  

 

9.1.2. Substance use in specific subgroups of eating disorders 

All our substance use studies (Studies 1 to 3) indicated that substance use was 
highest in individuals suffering from bulimic behaviours - a result that mirrors a 
trend of greater substance use among patients with binge-purging 
symptomatology, which has also frequently been observed in earlier 
investigations (Blinder et al., 2006; Bulik, Klump, Thornton, Kaplan, Devlin, 
Fichter et al., 2004; Gadalla & Piran, 2007; Peñas-Lledó, Sancho & Waller, 
2002a).The development of animal models has helped understand the overlap 
between these behaviours. Animals “binge eat” if they are exposed to some of 
the environmental factors considered to be important to human EDs (e.g., food 
restriction, alternating exposure to palatable food etc.) (Avena, Long, & Hoebel, 
2005; Corwin, 2006; Lewis, Rada, Johnson, Avena, Leibowitz, & Hoebel, 2005; 
Treasure, in press). These “binge priming” conditions affect the hedonic 
characteristics of appetite regulation and hence lead to an over sensitized reward 
arrangement which may than progress into difficulties with addictive behaviours 
(Avena & Hoebel, 2003; Koob & Le Moal, 2005; Robinson & Berridge, 2003; 
Thiele et al., 2004; Treasure, in press).   
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9.1.3. Personality traits in eating disorder individuals with substance use 

The increased risk of substance abuse in people with bulimic symptomatology 
might also be related to differences in temperament such as an increased novelty 
seeking. Correspondingly, in our second study (Study 2) we revealed that 
novelty seeking (a reward related construct) was significantly associated with 
substance use in the AN-BP and AN-Cross groups but not the AN-R group, 
which is in line with other studies (Fernandez-Aranda et al., 2006; 2008). 
Novelty Seeking has been linked to particular neurochemical correlates, i.e., 
norepinephrine deregulation (Cloninger, 1987; Ham, Choi, Lee, Kang, & Lee, 
2005) and dopaminergic disturbances (Cloninger, 1987; Keltikangas-Jarvinen, 
Puttonen, Kivimaki, Rontu, & Lehtimaki, 2006). Even though specificity of the 
correlates is uncertain, our results propose new ways to examine the relationship 
between certain personality traits and biological performance.  

 

Impulsivity could be another candidate feature to help explain the comorbidity 
of EDs and substance use (Fernandez-Aranda et al., 2008; Peñas-Lledó, Vaz, 
Ramos, & Waller (2002b). Accordingly, in the literature the concept of “multi-
impulsive” BN is widely used to depict those individuals with elevated 
impulsiveness and higher comorbidity with various substances as well as other 
impulsive behaviors such as self-harming behaviours, suicide, compulsive 
buying etc. (Lacey, 1993; Matsunaga, Kirriike, Iwasaki, Miyata, Matsui, & 
Nagata et al., 2000; Nagata, Kawarada, Kiriike, & Iketani, 2000). 

 

9.1.4. Comorbidity of various substances and eating disorders 

In agreement with the current literature (Baker & Kendler, 2007; Baker, Piper, 
McCarthy, Majeskie, & Fiore, 2004), in our third study (Study 3), we revealed 
that individuals who have an ED and utilize psychoactive substances are at a 
significantly higher risk than the general population to develop (or to have 
developed) psychological and behavioural patterns that leave them vulnerable 
for displaying other addictive disorders (e.g. utilizing various substances  
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simultaneously as it was  the case in Study 3). Consequently, many researchers 
have proposed that an addictive personality is an underlying trait that 
predisposes individuals to both EDs and substance use (Holderness et al., 1994). 
However, empirical evidence about the existence of such an “addictive 
personality” is as yet inconclusive (Holderness et al., 1994).  

 

9.1.5. Family history of substance use in eating disorders 

The comorbidity of substance use in ED patients raises important concerns as to 
how these disorders are transmitted. The results from our second study (Study 
2) showed that a family history of alcohol abuse/dependence was significantly 
higher in the AN-BP and AN-Cross  groups than in the AN-R individuals. The 
fact that genetic factors appear to play a role in the development of both EDs 
and substance use, therefore leads us to consider that a genetic contribution to 
the comorbidity of both disorders exists. Previous studies have already shown 
that a predisposition to alcoholism seems to be genetically transmitted 
(Bushnell, Wells, & Oakley-Browne, 1996; Goldbloom, Naranjo, Bremner, & 
Hicks, 1992; Kaye & Wisniewski, 1996). However, the possibility of a genetic 
predisposition to other types of substances has only recently begun to receive 
attention (Redgrave, Coughlin, Heinberg, & Guarda, 2007).  

 

9.1.6. Specific forms of substance use in people with eating disorders 

When specific types of substances were assessed individually we documented 
raised levels of opiates-cannabis and general illicit drugs in our meta-analysis 
(Study 1) and the employment of legal and illegal drugs to influence weight and 
appetite in our third study (Study 3). These results are in accordance with some 
former studies (Herzog, Franko, Dorer, Keel, Jackson, & Manzo 2006; Nappo, 
Tabach, Noto, Galduroz, & Carlini, 2002) and suggest that ED patients utilize 
various types of substances and not just only appetite suppressant drugs as 
previously anticipated. Central nervous system stimulants, such as 
amphetamines or cocaine, might be employed to suppress appetite. However, 
since these drugs generally extend habitual phases of restlessness, users might 
also turn to opiates, sleeping pills, or tranquilizers, to cancel out these undesired 
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side effects (Nappo et al., 2002). Our results therefore indicate that it is 
imperative to differentiate between distinct classes of substances when assessing 
comorbidity of substance use in EDs. 

 

9.1.7. Cross-cultural comparison on substance use in eating disorders 

In our third study (Study 3) some differences across countries in the 
comorbidity of EDs and substance use emerged, with the UK and Spain 
generally revealing the highest prevalence rates of tobacco and general DU, 
which parallels the findings from a current report on drug consumption in 
European populations (EMCDDA, 2007). This cross-cultural variation might be 
attributable to macro-level factors such as the socio-cultural context, the existing 
legislation of drugs, the accessibility of drugs, opinion and attitudes towards 
drugs and the socioeconomic situation of the country (Wittchen & Jacobi, 2005). 

 

9.2. Psychological, behavioural and environmental correlates of eating 
disorders  

9.2.1. An animal model of binge eating behaviour 

In our fourth study (Study 4) we tested whether a specific context could elicit 
eating in rats as a result of classical conditioning and whether this effect 
depended on the caloric density of food. The main result of this research was 
that context-potentiating of eating was found in the high-density (HD) groups, 
but not in the low-density (LD) groups. The present finding is important in 
replicating an effect-context-potentiated eating- that has been little investigated 
and yet- as argued in our paper- may be extremely important for understanding 
binge eating behaviour in ED patients. The failure to detect the effect in the LD 
groups may have been because of sensory differences between the two foods, 
including one being a solid food and the other a liquid, rather than caloric 
density. Alternatively, it could be possible that the non-conditioned context had 
become an inhibitory cue for eating since food had never been available in this 
context.  
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9.2.1.1. Energy density of food 

The HD groups in our study received HD food during conditioning sessions and 
LD food during maintenance sessions. This pattern of eating has similarities 
with that observed in individuals with binge eating behaviour. Individuals with 
EDs tend to eat HD food during their binges, whereas during non-binge meals 
they generally consume fewer calories than healthy controls (Alpers & Tuschen-
Caffier, 2004; Stein, Kenardy, Wiseman, Dounchis, Arnow & Wilfley, 2007). It 
is possible that such self-dieting can lead to energy deprivation in these people. 
Then, HD food could signal a regain of such energy loss and therefore its cues 
could become more easily associated with a specific context, which in turn 
could lead to overeating (Jansen, 1998; Overduin, Jansen, & Eilkes, 1997).  

 

9.2.1.2. Time elapse 

The bigger consumption in the conditioned context observed in the present study 
could also be attributed to the anticipation of a long elapse of time until the next 
meal. In the present experiment rats received food every 23 hours during the 
first 5 conditioning days and every 9 and 15 hours during the last 5 days. It is 
therefore possible that contextual cues anticipated a long inter-meal period in the 
present experiment and that this in turn could have been responsible for the 
ingestion of the large amount of food which was observed in the animals when 
tested in the conditioned context. This is in accordance with previous studies 
conducted with rats (White, Mok, Thibault, & Booth, 2001) and  humans (Birch, 
McPhee, Sullivan, & Johnson, 1989). Therefore, if binges generally occur in the 
same context (place, time of day, thoughts, etc.), these cues could be associated 
not only with physiological conditioned responses but also with the anticipation 
of a long elapse of time until the next meal (e.g. from dinner time to the next 
lunch time).  
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9.2.1.3. An extended model of learning for binge eating 

The present findings also provide support for the classical conditioning model 
proposed by Jansen (1998). However, our results suggest that the cue reactivity 
theory could incorporate two more factors to account for bingeing behaviour, 
which are: a) that other contexts could be associated with the absence of food 
and then inhibit the physiological responses and the craving for eating and b.) 
that the conditioned context could anticipate a long fasting period that produces 
overeating. This extended model of learning for binge eating is represented in 
figure 12. 

 

Figure 12: An extended model of learning for binge eating 

 

 

 

 

 

 

 

 

 

9.2.2. Individual and family eating patterns during childhood 

Studies 5 and 6 assessed the association between early individual and family 
eating patterns and the development of a later ED. In addition Study 6 examined 
whether these patterns differed across various European countries. In our fifth 
study (Study 5) all the items from the “Early Eating Environmental Subscale” of 
the Cross Cultural (Environmental) Questionnaire (CCQ) were employed. Our 
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findings indicated that eating excessive sweets and snacks and consuming food 
specially prepared for the respondent were positively related to a subsequent ED 
while consuming regularly breakfast was negatively associated with an ED. In 
Study 6 we decided to provide an empirical reduction of this scale by 
employing a CatPCA. Analyses indicated that the new adjusted domains with 
the strongest positive associations with EDs in the total sample were: “food used 
as individualization” and “control and rules about food”. On the other hand we 
revealed that healthy eating was negatively related to a subsequent ED. Only 
some difference across ED subtypes were obtained in both studies. Finally, in 
Study 6 only a few cross-cultural differences were uncovered.  

 

9.2.2.1. Eating excessive sweets and snacks 

In Study 5 we found that eating excessive sweets and snacks was related to a 
subsequent ED. Our results support previous studies which have shown that 
recent changes in eating habits have led to a decline in traditional meal eating 
and an increase in snacking, with multiple eating episodes spread throughout the 
wole day (Bellisle, McDevitt, & Prentice, 1997).  

 

9.2.2.2 Food used as individualization-food especially prepared for the 
respondent 

Furthermore, the results from Study 5 indicated that food especially prepared 
for the patient was related to the development of a subsequent ED. Similarly in 
Study 6 this item, which was summarized in the domain “food used as 
individualization”, was also associated with a later ED. The need for 
individualized foods within the family (e.g. father, siblings and own patients) 
might be related to the increased risk of EDs within the family by decreasing 
social bonding. Separation-individuation is a core issue for many individuals 
with EDs, especially in older adolescents. Accordingly studies have shown that 
compared to younger adolescents, older youngsters reported less frequent family 
meals, fewer rules at mealtimes, and a greater difficulty in scheduling family 
meals (Neumark-Sztainer, Story, Hannan, Perry, & Irving, 2002). Hence these 
findings indicate that it is essential to take the patient´s age as well as his/her 
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actual stage in the family lifecycle (e.g., the “leaving home “phase) into 
consideration when assessing eating patterns. 

 

9.2.2.3. Control and rules about food 

“Control and rules “about food increased the probability of presenting a later ED 
in Study 6. Correspondingly, previous studies have indicated that parents play 
an active role in their children´s emerging dietary restraint by controlling 
provision and restriction of specific foods (Birch & Fisher, 1998; Brown & 
Ogden, 2004; Edmunds & Hill, 1999; Fisher & Birch, 1999a., 1999b; Ogden, 
Reynolds, & Smith, 2006). In addition, there is some evidence that parents with 
EDs may restrict certain types of food from their children, which has been 
attributed to the parents’ concerns about body size being projected onto their 
child (Edmunds & Hill, 1999; Faith, Berkowitz, Stallings, Kerns, Storey & 
Stunkard, 2006; Faith & Kerns, 2005; Russell, Treasure, & Eisler, 1998).  

 

9.2.2.4. Healthy eating - consuming breakfast 

In Study 5 consuming regularly breakfast was negatively linked to the 
development of an ED. This item was comprised in the category of “healthy 
eating” in our sixth study (Study 6) and accordingly also diminished the 
probability of developing a later ED. In line with our results preceding studies 
have also shown that children and adolescents who reported more regular and 
structured family meals [(including eating breakfast (Evers, Taylor, Manske, & 
Midgett, 2001; Lattimore & Halford, 2003)], an encouraging environment at 
family meals and a high priority for family meals (Franko, Striegel-Moore, 
Thompson, Affenito, Schreiber, & Daniels et al., 2008; Fulkerson, Story, Mellin, 
Leffert, Neumark-Sztainer, & French, 2006; Neumark-Sztainer, French, 
Hannan, Story, & Fulkerson, 2005: Sjoberg, Hallberg, Hoglund, & Hulthen, 
2003) were less likely to present disturbed eating behaviours (Genders, 
Treasure, Fernandez-Aranda, & Tchanturia, 2008) and were more probable to 
have a positive psychosocial development (Neumark-Sztainer et al., 2000; 
Neumark-Sztainer, Wall, Story, & Fulkerson, 2004). 
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9.2.2.5. Differences across eating disorder subtypes in early 

eating behaviour 

Only a few significant differences across ED subdiagnoses emerged in both 
studies (Studies 5 and 6). In Study 5 we found that having grandparents living 
at home, having food specially prepared for the respondent and eating a lot of 
snacks increased the chances of developing AN. Conversely, having food 
specially prepared for the respondent and eating a large amount of snacks, along 
with the father placing greater amount of value on food and healthy eating, 
increased the likelihood of displaying BN. In accordance with previous studies, 
these findings highlight the importance of the wider family, not just the mother, 
in the development of EDs (e.g. Botta & Dumlao, 2002). The fact that the 
respondents in this study reported requiring food specially prepared for them in 
childhood implies that they may already have had feeding difficulties as a child 
(Genders, Treasure, Fernandez-Aranda, & Tchanturia, 2008).  

 

9.2.2.6. Cross-cultural comparisons in early eating behaviour 

The results from Study 6 indicate that only a few consistent differences across 
countries emerged, which might be due to the fact that even though there appear 
to be “traditional cultures of eating habits” across EU countries, globally there 
seem to be modern ones, such as “fast food restaurants” which have started to 
enter our everyday life (Dowler, 2001; Irala-Estevez, Groth, Johansson, 
Oltersdorf, Prattala, & Martinez-Gonzalez, 2000).  

 

9.2.3. Anger expression in eating disorders 

Study 7 aimed to compare anger expressions in people with EDs and non-eating 
disordered controls. Furthermore, this study also aimed to explore the relation 
between ED symptoms, comorbid psychopathology, personality traits and 
impulsive behaviours. Results indicated that women with EDs obtained 
significantly higher mean scores than the controls on all State Trait Anger 
Inventory-2 (STAXI-2) subscales except for the Anger Control scale. When 
various purging methods were assessed independently, the frequency of laxative 
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use was associated with anger suppression. Eating disordered symptoms and 
specific personality traits were positively related to different anger expressions. 
Finally patients with higher scores on anger suppression were more likely to 
report self-harming behaviours.  

 

9.2.3.1. Anger in eating disordered individuals and healthy controls 

In accordance with previous studies we revealed that ED patients reported 
higher anger levels than controls (Fassino et al., 2001; Fava, Rappe, West, & 
Herzog, 1995; Thompson, Wonderlich, Crosby, & Mitchell, 1999). This might 
suggest that ED patients may have inadequate anger expression and skill deficits 
in dealing with anger and frustration. Furthermore we revealed that ED patients 
with abnormal anger expression seem to present higher ED severity and more 
general psychopathology which is also in accordance with previous studies 
(Fava et al., 1995; Fernandez-Aranda et al., 2006; 2008).  

 

The extent to which this inadequate anger expression is associated with the 
development and maintenance of abnormal eating patterns remains however 
unclear. Anger and aggression are multifaceted phenomena that are intensely 
influenced by environmental and developmental factors. Hyposerotonergic 
functioning and noradrenergic dysregulation, have been assumed to be the 
biological substrate for anger (Rosenbaum, Fava, Pava, McCarthy, Steingrard, & 
Bouffides,1993; Truglia et al., 2006) and have often been observed in ED 
patients (Heufelder, Warnhoff, & Pirke, 1985; Jimerson, Lesem, Hegg, & 
Brewerton, 1990; Kaye & Weltzin, 1991). As regards to the environmental 
contributing factors, studies have implicated that victims of violent behaviour 
during childhood commonly suffer from inadequate anger manifestations and 
EDs in adulthood (e.g. van der Kolk & Fisler, 1994). 

 

9.2.3.2. Anger and purging behaviour in eating disorders 

In line with previous studies we found that laxative use was related to anger in 
general (Tozzi, Thornton, Mitchell, Fichter, Klump, & Lilenfeld et al., 2006) 
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and to anger suppression in particular (Truglia et al., 2006; Waller, Babbs, 
Milligan, Meyer, Ohanian & Leung, 2003). Different purging methods may 
therefore be related to different facets of anger as suggested by previous studies 
(Reba, Thornton, Tozzi, Klump, Brandt, & Crawford et al., 2006; Vaz, Peñas, 
Ramos, Lopez-Ibor & Guisado, 2001). It can therefore be hypothesized that 
bulimic behaviours serve different emotional functions with a particular contrast 
between the facets of anger that are influenced by “fast-acting” behaviours (e.g. 
bingeing, vomiting, exercise) and those that are influenced by “slow-acting” 
behaviours (e.g. laxative abuse).  

 

9.2.3.3. Anger and personality in eating disorders 

Finally in relation to personality, various significant relationships were found 
between the general Anger Expression Index and some personality traits, 
namely harm avoidance and reward dependence. This contradicts previous 
studies which have shown no relationship between personality, disordered eating 
and different ways of managing aggressive feelings in ED individuals (Fassino 
et al., 2001). As expected, harm avoidance, commonly found in individuals with 
EDs (Fassino, Abbate-Daga, Amianto, Facchini, & Rovera, 2003a), was 
positively related to Trait Anger-Angry Reaction and Anger Expression-IN 
(anger supression). Contrastingly, reward dependence was found to be 
negatively related to Trait Anger-Angry reaction and Anger Expression-In. This 
seems logical as individuals who rely on others for approval and reward are 
unlikely to view outwardly directed anger to be in service of those interpersonal 
goals.  

 

9.2.3.4. Anger and impulsive behaviours in eating disorders 

Finally we revealed that patients who felt an intense urge to express anger also 
displayed a variety of impulsive self-harming behaviours. In agreement with our 
findings numerous studies (Favaro & Santonastaso, 1998, 1999, 2000; 
Fernandez-Aranda et al., 2008; Peñas-Lledó, Fernández, & Waller, 2004; 
Truglia et al., 2006) have observed impulse control deficits, including anger, in 
women with EDs and have therefore suggested that these behaviours operate as 
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a coping strategy for the self-regulation of negative emotions, hyperarousal 
and/or dissociative conditions.  

 

9.3. Treatment effectiveness in eating disorders  

The aim of our last two studies (Studies 8 and 9) was to assess the effectiveness 
of two different treatment modalities for BN and EDNOS. Study 8 compared 
individuals with BN and sub-threshold BN (EDNOS) on symptoms and 
personality features, and examined the efficacy of a brief psychoeducational 
intervention for these diagnostic groups. Results indicated few differences 
between patients with full-syndrome versus sub-threshold BN, and a similar 
response to treatment. Conversely, in Study 9 we employed a non-symptom 
focused treatment program to treat a blind woman with BN, whose ED 
symptoms were caused by interpersonal difficulties with her family. After the 
patient was able to deal with these stressors more effectively an automatic 
improvement in the ED symptomatology was observed. Both studies therefore 
indicate that different treatment modalities are useful for reducing ED 
symptomatology and associated conditions. 

 

9.3.1. Treatment effectiveness of full (threshold) vs. sub-threshold Bulimia 
Nervosa 

9.3.1.1. Differences in baseline characteristics 

The first main finding of Study 8 was that, although generally full BN and sub-
BN are currently considered separate diagnostic categories (APA, 2000), no 
significant differences were observed at baseline between the two groups in 
terms of clinical and personality features (Fairburn & Bohn, 2005; Fairburn, 
Cooper, Bohn, O’Conner, Doll & Palmer, 2007b; Ricca, Mannucci, Mezzani, Di 
Bernardo, Zucchi, & Paionni et al., 2001). The current findings are of interest in 
view of the uncertainties that exist regarding the appropriate diagnostic 
boundary for BN (i.e., whether the diagnostic concept is too narrow as it stands) 
and the relative surfeit of EDNOS cases. The results of our study imply that the 
sub-BN form of EDNOS may stand for a continuum of gravity (rather than a 
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separate diagnostic entity), which may vary from mild but enduring dieting, 
through subthreshold conditions of vague clinical importance, to threshold cases 
of EDs. 

 

The fact that most of the individuals with sub-BN met full criteria in the past 
provides further evidence for such a continuum and that cross-diagnostic 
temporal movement is common among people with EDs (Fairburn & Harrison, 
2003; Milos et al., 2005). Surprisingly, the significance of this migration of 
patients across ED diagnoses has received surprisingly little attention in the 
literature (Beumont, Russell, & Touyz, 1993; Eddy et al., 2008b; Fairburn & 
Bohn, 2005; Tozzi, Thornton, Klump, Fichter, Halmi, & Kaplan et al., 2005). 
However, with this overlap and fluidity between diagnostic categories in mind, 
researchers have recently begun to study more broadly defined phenotypes 
including subthreshold cases and to focus on attitudinal and behavioural traits 
rather than full syndromes (Pinhero, Bulik, Sullivan & Machado, 2008).  

 

9.3.1.2. Therapy outcome of a brief psychoeducational intervention 

The brief psychoeducational intervention employed in Study 8 appeared to have 
confered benefit for both individuals with full BN as well as sub-BN. In relation 
to full BN, research has shown that psychoeducation is a useful first intervention 
for individuals with mild to moderate full BN (Daley & Hartman, 1999; Davis, 
Olmsted, & Rockert, 1990; Fernandez-Aranda, Bel, Jimenez-Murcia, Vinuales, 
Turon & Vallejo, 1998; Fernandez-Aranda et al., 1998a; Olmsted et al., 1991). 
Conversely, for sub-BN, this is, to our knowledge, the first study that has tested 
such kind of treatment program. Our findings therefore argue that the clinical 
management of sub-BN need not differ from that of full BN, which is also in 
line with previous studies (Fairburn & Harrison, 2003; Grilo, Sanislow, Shea, 
Skodol, Stout, & Pagano, et al., 2003). However, only by further clarifying 
clinical syndromes within the current EDNOS category and investigating the 
optimal approach to treat these conditions will we be able to determine how best 
to treat the majority of treatment-seeking individuals. 
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9.3.2. Blindness and Bulimia Nervosa - A case report 

In our last but not least study (Study 9) we employed a non-symptom-oriented 
cognitive-behavioural therapy (CBT) in a congenital blind woman, whose ED 
symptoms were not due to an overemphasize on physical attractiveness, but to a 
personal difficulty to cope with stress. Hence, the therapy focused on the 
emotional background deficiencies related to these stressors by comprising the 
following therapeutically techniques: motivational interviewing, awareness of 
the “bingeing-escaping from problems” vicious circle, coping with negative 
emotions, social and problem-solving skills, and couple/family counselling. 
Results indicated that after the maintaining or triggering factors (individual 
deficits and interpersonal difficulties with the family members) had been 
reduced, a dramatic reduction in the ED symptomatology was also obtained. 
These findings therefore indicate that treatment should always be tailored to the 
patient´s characteristics and personal needs. 

 

9.4. An etiopathological model of eating disorders 

To date, a number of more or less integrated models of ED risk factors have 
been put forward (e.g., Davis, 1997; Fairburn & Harrison, 2003; Garner & 
Garfinkel, 1980; Williamson, Netemeyer, Jackman, Anderson, Funsch, & 
Rabalais 1995; Stice, 2001), the majority of which share the idea that EDs are 
not caused by a single factor but are "multi-determined". Using some concepts 
of previously described nomenclatures of EDs (e.g. Garner & Garfinkel, 1980) 
we tried to develop a “new” model, which would allow us to effectively 
integrate the main findings of our studies. This “new” model can be seen in 
Figure 12. In addition, figure 13 illustrates the main contributions from our nine 
studies. According to this model symptom patterns signify final frequent 
pathways resulting from the interaction of predisposing (Stage 1), precipitating 
(triggering) and maintaining (Stage 2) factors.  

 

 

 



  Isabel Krug  

  Risk factors & therapeutical implications in EDs                                           

 

180 

 

9.4.1. STAGE ONE: Predisposing factors 

Stage one primarily examines factors that lead to the behavioural precursors of a 
disorder. Many of the predisposing factors in this stage are fixed markers (e.g. 
gender, age, etc), however psychosocial conditions also have a strong effect. At 
this point there is already a focus on the pre “illness” (prodromal) behavioural 
phenotype. Furthermore interactions within the family, the broader environment 
and genetics may already be present and may make a person susceptible to move 
further along the spectrum of development of pathology to the ED. Important 
predisposing factors include (a) genetics; (b) individual factors (e.g. personality 
and coping styles) and (c) family factors. 

 

9.4.2. STAGE TWO: Precipitating/Maintaining factors 

The primary goal of stage two is to assess what other precipitating factors 
combine and interact with a range of identified ED risk factors, which 
consecutively might trigger the development into an ED. The sparse quantity of 
existing research on this second phase is restricted in that any potential 
contributing factors have not been evidently acknowledged in the literature.  
Furthermore this stage also comprises a network of inter-related behavioural, 
cognitive and interpersonal mechanisms which might account for the persistence 
of EDs. The behavioural components of this stage generally comprise one or 
various of the following behaviours: dieting, bingeing, purging, exercise and/or  
starvation. Additionally, in the great majority of cases there is a central cognitive 
disturbance characterized by the over evaluation of eating, shape and weight and 
their control. Finally maladaptive interpersonal interactions such as high 
expressed emotion and enabling and accommodating behaviours may also serve 
to trigger and  perpetuate the disorder (Schmidt & Treasure, 2006) In our model 
precipitating/maintaining factors include: (a) emotional disturbance; (b) negative 
attitudes towards life (c) non-ED related general psychopathology; (d) abnormal 
eating behaviour and (d) behavioural and cognitive ED symptoms. 
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9.4.3. Problems with the proposed model 

The present model inherits some limitations which should be acknowledged. 
Many risk factors do not fit into a simple paradigm as a predisposing, 
precipitating, or maintaining factor and the precise mechanism of action for 
many known risks remains elusive. The period of vulnerability for certain risk 
factors is fixed because of their nature (e.g., gender or birth complications) 
whereas others may exert their influence at multiple points in the development 
and maintenance of the disorder (e.g., stressors, life events, expression of known 
and unkown genes). Furthermore, some factors can serve as risk and protective 
factors for disordered eating behaviour, depending on the processes of risk, the 
age of the individual at which the factor is working, etc. (Kraemer, Stice, 
Kazdin, Offord, & Kupfer, 2001). There is also an interdependence of risk 
factors with mediating and moderating mechanisms poorly understood to date 
(Kraemer et al., 2001). Finally, it should be noted that we have not proposed that 
these additional mechanisms necessarily operate simultaneously, nor have we 
suggested that they are active in every case. Indeed, their partial independence 
may account in part for the varied and fluid form of these disorders. 
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Figure 13: An Etiopathological Model of Eating Disorders 
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Figure 14: Our Contributions to the Etiopathological Model of Eating 
Disorders  
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9.5. Limitations of our studies 

The results of our studies should be considered within the context of several 
limitations. First, the retrospective and self-report data collection procedures,  
may have limited the validity and the reliability of our findings. Second, the 
cross-sectional design does not allow us to determine causality of the variables 
assessed. Thirdly, our research used clinical samples of ED patients. This type 
of selection bias may offer insights only into a subpopulation of ED individuals 
but not necessarily capture the true nature of EDs. Fourthly, spurious results due 
to comorbidity of index patients with Axis I and Axis II diagnosis could not be 
quantified. Finally, since we did not account for a lifetime ED in some of the 
control samples (e.g. Study 7), we cannot rule out that some controls may have 
had ED symptoms. On the other hand, this represents a more realistic and 
natural control group and a conservative bias. 

 

9.6. Strengths of the present thesis 

Notwithstanding these limitations, the present thesis entails highly ground-
breaking research intended at generating an integrated etiological model of EDs. 
We were able to undertake mixed basic (Study 4) and psychological research 
and to assess numerous factors associated with EDs in a standard way in mostly 
large and phenotypically well-characterized samples of individuals with EDs. 
Previous studies have hardly relied on such a large sample. Furthermore, we 
were able to determine whether associated ED factors varied across countries in 
our two European Multicenter studies (Studies 3 and 6), due to the large sample 
size across the countries.  
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9.7. Implications for treatment and prevention of eating disorders 

Understanding more about how problematic eating patterns and substance use 
co-occur has important implications for assessment and treatment. Our first 
three studies (Studies 1 to 3) emphasize the importance of assessing substance 
use in individuals with disturbed eating behaviour, and vice versa and that 
treatment focused on both problems should be given conjointly.  

 

From the mechanisms proposed in our animal study (Study 4), the introduction 
of a regular eating pattern could reduce fasting periods and therefore extinguish 
the association between contextual cues and a long fasting period. Moreover, if 
places where patients had never eaten previously provide inhibitory properties, 
then the introduction of regular eating patterns in different contexts could 
extinguish or counter-condition this inhibitory conditioning.  

 

Our findings from our individual and family eating pattern studies (Studies 5 
and 6) suggest that if programs to improve childhood and adolescent eating 
patterns are to be successful, they need to focus on a wide range of 
environmental factors. In particular, the family should be informed about the 
importance of structuring meal times with shared meals and increasing the 
accessibility and promotion of snacks. Furthermore, maintaining structured 

family meals might encourage healthier diets in youngsters and could also allow 
the family to gain a better understanding of the child’s food choices.  

 

The results from Study 7 highlight the importance of assisting patients in 
replacing emotion-focused coping strategies with a more adaptive problem-
focused approach, whereby the anger can be directed adaptively to change the 
environment in such a way that the anger is no longer necessary or incapable of 
expression.  
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Ultimately, our last two studies (Studies 8 and 9) highlight the effectiveness of 
various forms of interventions (psychoeducation and non-symptom oriented 
CBT treatment). Furthermore, the results from Study 9 indicate that treatment 
should always be tailored to the different facets of the patient´s characteristics 
and personal needs. 

 

9.8. Future studies on eating disorders 

The chief methods for examining mechanisms for all the factors we have 
assessed in the previously mentioned studies are prospective longitudinal studies 
of the stability, order of onset and course of the ED and co-morbid disorders. 

 

Furthermore treatment studies that discriminate differential treatment response 
by patterns of these factors, and family and twin studies which examine whether 
these factors are attributable to common familial or genetic factors are required. 

 

As regards to our substance use studies (Studies 1 to 3), further research should  
examine reports of substance use, characterizing such use in terms of its 
frequency, severity, quantity, consequences of, and attitudes toward the various 
disordered eating and substance use behaviours.  

 

In relation to our animal study (Study 4) forthcoming research could assess pre-
screened behavioural characteristics of animals that exhibit extreme phenotypes 
in the specific animal models (e.g., bingeing behaviour), which could lead to a 
list of predictive behavioural characteristics for EDs.  
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Upcoming research on individual and family eating patterns (Studies 5 and 6) 
should include further mediating factors, such as gender and age of the child, 
gender of the parent, type and severity of the ED or dieting behaviour, 
personality traits or cognitive style of the parent, and the temperament and 
appetite of the child. 

 

As regards to our anger study (Study 7), future studies should continue 
assessing anger as a multifaceted phenomenon and try to detect the presence and 
pervasiveness of anger, in order to provide adequate treatment. 

 

Finally, the results of our treatment studies of EDs (Studies 8 and 9), highlight 
the need for assessing treatment in atypical patients since virtually nothing is 
known about the treatment response of these patients. Furthermore, our 
comparison study of full and subthreshold BN (Study 8) indicates that further 
work is needed in attempting to split samples of individuals with EDNOS into 
meaningful groups. Ideally, such a study might employ empirical techniques 
such as latent structure analysis or taxometric analysis to a large sample, diverse 
in demography, behaviour, psychopathology and personality. 
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10. SUMMARY OF MAIN FINDINGS AND CONCLUSIONS 

 

10.1. English 

The central scientific objective of this thesis was to take a broad 
multidisciplinary approach to make use of the full potential information to battle 
EDs, utilizing an interactive and translational approach running from basic 
science through to the clinic. In our studies we assessed a.) clinical factors and 
comorbidity [namely substance use in EDs (Studies 1 to 3)], b.) psychosocial, 
behavioural and environmental correlates of EDs (Studies 4 to 7) and c.) 
treatment effectiveness of specific forms of ED interventions (Studies 8 to 9).  

 

Our first line of investigation comprised Studies 1 to 3 and assessed the 
comorbidity of substance use in EDs. The results of these studies suggest that 
compared to healthy controls, substance use was higher in individuals with EDs 
(Studies 1 and 3), that the presence of a family history of alcohol dependence 
was associated with the comorbidity of EDs and substance use (Study 2)  that 
substance use was particularly prevalent in patients with bulimic characteristics 
(Studies 1 to 3) and that EDs and substance abuse may represent expressions of 
a fundamental predisposition to addictive behaviour possibly related to the 
genetically influenced traits such as novelty seeking (Study 2). Furthermore, we 
revealed some significant differences for the specific forms of drugs in people 
with EDs (Studies 1 and 3), which emphasize the significance of assessing 
various drug types in EDs. Finally we also observed cross-cultural differences 
across various European countries in the prevalence of substance use in EDs and 
healthy controls (Study 3). 

 

The second research area was labelled psychological, behavioural and 
environmental correlates of EDs. In our animal study (Study 4) we found that 
contextual conditioning of eating response was more effective when high than 
low density caloric food was used. This result indicates that animal models are 
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useful for analyzing and identifying human-animal links in feeding related 
behaviours.  

Studies 5 and 6 assessed which early individual and family eating patterns play 
a role in the development of EDs. Our findings agree with the growing body of 
research indicating that a variety of environmental and social factors are 
associated with dysfunctional individual and family eating patterns (e.g. food 
used as individualization, control and rules about food) during the first years of 
life and which if not detected on time could lead to a subsequent ED. 
Conversely, healthy eating (including eating breakfast) was negatively linked to 
the development of a subsequent ED. Only a few differences across ED 
subtypes were observed. Finally some cross-cultural differences also emerged 
(Study 6). 

 

In Study 7 we compared anger expressions in individuals with EDs and healthy 
controls and explored the relation among ED symptoms, comorbid 
psychopathology, personality traits and impulsive behaviours. The results 
indicated that individuals with EDs obtained significantly higher scores than 
controls on maladaptive anger expressions. When different purging methods 
were assessed independently, the frequency of laxative use was associated with 
anger suppression. ED symptoms and specific personality traits were also 
positively associated to different anger expressions. At last, we observed that 
inappropriate anger expressions were related to self-harming behaviours. 

 

Finally our last research line assessed the effectiveness of various treatments for 
EDs. In Study 8 we compared full and subthreshold BN in terms of personality, 
clinical characteristics and short-term response to a psychoeducational therapy. 
The results showed that full-BN and sub-BN share common psychopathological 
symptoms and personality traits. Furthermore, no differences in therapy 
outcome were observed in terms of general ED symptomatology and 
psychopathology. In Study 9 we described and assessed a non-symptom 
oriented CBT treatment in a congenitally blind women. A dramatic reduction in 
ED symptoms was observed after the maintaining and triggering factors had 
been reduced. 
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To conclude, relatively little research has been performed towards understanding 
the aetiology of EDs. The findings from our investigations represent a major 
enhancement in the state of the art of EDs, and lead to the development of a new 
overall etiological model of EDs. The model we propose is a general 
understanding of how various ED predisposing and precipitating factors might 
eventually lead to EDs, and maintain the course of a disorder. Future work 
should address the effects of genes, environment and gene-environment 
interaction on the development and maintenance of EDs. Of specific interest is 
the query of which of these factors are non-specifically related to mental 
disorders and which factors may be more explicit factors that predispose an 
individual to EDs and related states, but not to mental disorders in general. The 
answers to these questions should hopefully become perceptible in the next 
couple of years. 

 

10.2. Español 

El objetivo principal de esta tesis ha sido el abordar los Trastornos de la 
alimentación (TCA) desde una aproximación multidisciplinar, que nos ayude a 
combatir los TCA desde una perspectiva traslacional, en la que confluyan 
investigaciones básicas y aplicadas. En nuestros estudios hemos analizado en 
profundidad los siguientes aspectos: a.) Factores clínicos y comorbilidad 
[especialmente abuso de sustancias en TCA] (Estudios 1 a 3); b.) Correlatos 
psicosociales, conductuales y ambientales en TCA (Estudios 4 a 7); y c.) 
Eficacia de tratamientos específicos en TCA (Estudios 8 a 9).  

 

Nuestra primera línea de investigación (Estudios 1-3), ha estudiado la 
comorbilidad de abuso de sustancias en TCA. Los resultados de estos estudios 
sugieren que: a) abuso de sustancias es más prevalente en TCA que en sujetos de 
control (Estudios 1 y 3); b) la presencia abuso de sustancias en pacientes con 
TCA, está asociada a historia familiar previa de dependencia de alcohol 
(Estudio 2); c) abuso de sustancias es especialmente prevalente en pacientes 
con características bulímicas (Estudios 1 a 3); y d) que presencia de abuso de 
sustancias en TCA puede ser expresión de una predisposición a conductas 
adictivas, cuya susceptibilidad viene determinada por rasgos de personalidad 
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específicos (búsqueda de sensaciones) (Estudio 2). Asimismo, encontramos 
aspectos diferenciales en TCA, en base al tipo de droga que consumen (Estudio 
1 y 3), hecho que enfatiza la importancia de evaluar los distintos tipos de drogas 
utilizados por estos pacientes. Finalmente, encontramos diferencias culturales 
entre distintos países europeos, respecto a la prevalencia de abuso de sustancias 
en TCA, al ser comparados con grupos de control (estudio 3). 

 

Como segunda área de investigación, nos centramos en aspectos psicológicos, 
conductuales y ambientales en TCA. En un estudio, realizado siguiendo un 
modelo animal (estudio 4), encontramos que el condicionamiento contextual de 
respuesta alimentaria es más efectivo cuando es utilizado un alimento con  alta 
densidad calórica, que cuando se utiliza un alimento con baja densidad calórica. 
Estos resultados sugieren  qué modelos animales son útiles a la hora de analizar 
e identificar asociaciones entre comportamiento en humanos y animales, 
respecto a su conducta alimentaria. 

 

En los estudios 5 y 6 se analizaron en qué medida conductas alimentarias 
tempranas y patrones alimentarios en la familia, influyen en la aparición 
posterior de un TCA. Los resultados de estos estudios sugieren, en concordancia 
con  un creciente volumen estudios recientes, la influencia que poseen aspectos 
ambientales y sociales en el desarrollo posterior de una conducta alimentaria 
anormal (p.e., control y reglas entorno a la alimentación). Por contrario, patrones 
alimentarios regulares (p.e., desayunar antes de ir al colegio) se encontró 
negativamente asociado (factor protector) a subsecuente desarrollo de un TCA. 
Asimismo, fueron encontradas limitadas diferencias entre subtipos diagnósticos, 
aunque algunas hacían referencia al contexto cultural (estudio 6). 

 

En el estudio 7 comparamos la expresión de ira en sujetos con un TCA y un 
grupo control, y analizamos su asociación con sintomatología alimentaria, 
psicopatología general comórbida, rasgos de personalidad y conductas 
impulsivas. Nuestros resultados indicaron que pacientes con TCA manifestaban 
sentimientos de ira de forma más inadecuada que grupos control. Al analizar los 
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distintos procedimientos de purga, la frecuencia de abuso de laxantes iba 
asociada a supresión de sentimientos de ira. 

 

La sintomatología alimentaria y algunos rasgos de personalidad se asociaban a 
determinadas formas inadecuadas de expresión de sentimientos. Asimismo, 
observamos que una inadecuada expresión de sentimientos en TCA se asociaba 
con una mayor frecuencia de conductas autoagresivas. 

 

Finalmente, en nuestra última línea de investigación, analizamos la eficacia de 
distintos tipos de tratamiento en TCA. En el estudio 8 comparamos casos totales 
y parciales de Bulimia nerviosa, en base rasgos de personalidad, sintomáticas 
alimentaria, psicopatología general y respuesta a un tratamiento de carácter 
psicoeducativo. Los resultados indicaron que los casos totales y parciales de BN 
comparten similitudes sintomáticas, psicopatológicas y de personalidad. 
Asimismo, no se obtuvieron diferencias respecto a la respuesta al tratamiento 
entre ambos grupos de pacientes. En el estudio 9, describimos y evaluamos un 
tratamiento cognitivo-conductual no centrado en los síntomas alimentarios, en 
una paciente ciega. En este caso, fue constatada una drástica reducción de los 
síntomas alimentarios  tras este tipo de tratamiento. 

 

En conclusión, hasta el momento, existen escasas referencias en la literatura que 
sirvan para esclarecer los aspectos etiopatológicos implicados en TCA. Los 
resultados obtenidos en nuestras investigaciones ayudan sobre el conocimiento 
actual de TCA, y contribuyen al desarrollo de un nuevo modelo multimodal de 
entendimiento de éstos. El modelo que proponemos combina la interacción de 
diversos factores (predisponentes, precipitantes y mantenedores). Trabajos 
futuros deberían prestar atención a la relevancia que tienen factores genéticos, 
ambientales e interacción genes-ambiente, en el desarrollo y mantenimiento de 
los TCA. Un especial interés presenta la pregunta de cuáles de estos factores son 
específicos para trastornos mentales y cuáles los son para TCA de forma 
específica. 
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10.3. Català 

L’objectiu principal d’aquesta tesi ha estat l’abordar els Trastorns de la conducta 
alimentària (TCA) des d’una aproximació multidisciplinar, que ens ajudi a 
combatre’ls des d’una perspectiva traslacional, en la que conflueixin 
investigacions bàsiques i aplicades. En els nostres estudis hem analitzat en 
profunditat els següents aspectes: a.) Factors clínics i comorbilitat [especialment 
abús de substàncies en TCA] (Estudis 1 a 3); b.) Correlats psicosocials, 
conductuals i ambientals en TCA (Estudis 4 a 7); i c.) Eficàcia de tractaments 
específics en TCA (Estudis 8 a 9). 

 

La nostra primera línia d’investigació (Estudis 1 a 3), ha estudiat la comorbilitat 
d’abús de substàncies en TCA. Els resultats d’aquests estudis suggereixen que: 
a) l’abús de substàncies és més prevalent en TCA que en subjectes control 
(Estudis 1 i 3); b) la presència d’abús de substàncies en pacients amb TCA, està 
associada a història familiar prèvia de dependència d’alcohol (Estudi 2); c) 
l’abús de substàncies és especialment prevalent en pacients amb característiques 
bulímiques (Estudis 1 a 3); i d) que la presència d’abús de substàncies en TCA 
pot ser expressió d’una predisposició a conductes addictives, la susceptibilitat de 
les quals ve determinada per trets de personalitat específics (recerca percaça de 
sensacions) (Estudi 2). Així mateix, trobem aspectes diferencials en TCA, en 
base al tipus de droga que consumeixen (Estudis 1 i 3), fet que emfatitza la 
importància d’avaluar els diferents tipus de drogues utilitzats per aquests 
pacients. Finalment trobem diferències culturals entre distints països europeus, 
respecte a la prevalença d’abús de substàncies en TCA, al ser comparats amb 
grups control (Estudi 3). 

 

Com a segona àrea d’investigació, ens centrem en aspectes psicològics, 
conductuals i ambientals en TCA. En un estudi realitzat seguint un model 
animal (Estudi 4), trobem que el condicionament contextual de resposta 
alimentària és més efectiu quan s’utilitza un aliment amb alta densitat calòrica, 
que quan se’n utilitza un amb baixa densitat calòrica. Aquests resultats 
suggereixen que els models animals són útils a l’hora d’analitzar i identificar 
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associacions entre comportament en humans i animals, respecte la seva conducta 
alimentària. 

 

En els estudis 5 i 6 es varen analitzar fins a quin punt conductes alimentàries 
primerenques i patrons alimentaris en la família influeixen en l’aparició 
posterior  d’un TCA. Els resultats d’aquests estudis suggereixen, en 
concordància amb un volum creixent d’estudis recents,  la influència que tenen 
aspectes ambientals i socials en el desenvolupament posterior d’una conducta 
alimentària anormal (per exemple, control i normes entorn a l’alimentació). 
Tanmateix, patrons alimentaris regulars (per exemple, esmorzar abans d’anar a 
l’escola) estaven negativament associats (factor protector) al subseqüent 
desenvolupament d’un TCA. Així mateix, es varen trobar diferències limitades 
entre subtipus diagnòstics. Finalment, es varen trobar algunes diferències en 
relació al context sociocultural. (Estudi 6). 

 

En l’estudi 7 vàrem comparar expressió d’ira en subjectes amb un TCA i un 
grup control, i vàrem analitzar la seva associació amb simptomatologia 
alimentària, psicopatologia general comòrbida, trets de personalitat i conductes 
impulsives. Els nostres resultats varen indicar que pacients amb TCA 
manifestaven sentiments d’ira de forma més inadequada que grups control. A 
l’analitzar els diferents procediments de purga, la freqüència d’abús de laxants 
anava associada a la supressió de sentiments d’ira. 

 

La simptomatologia alimentària i determinats trets de personalitat, s’associaven 
a determinades formes inadequades d’expressió de sentiments. Així mateix, 
vàrem observar que una expressió inadequada de sentiments en TCA anava 
associada a una freqüència major de conductes autoagressives. 

 

Finalment, en la nostra darrera línia d’investigació vàrem analitzar l’eficàcia de 
diferents tipus de tractament en TCA. En l’estudi 8 vàrem comparar casos totals 
i parcials de Bulímia nerviosa (BN), en base a trets de personalitat, 
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simptomatologia alimentària, psicopatologia general i resposta a un tractament 
de caràcter psicoeducatiu. Els resultats varen indicar que els casos totals i 
parcials de BN, comparteixen similituds simptomatològiques, psicopatològiques 
i de personalitat. Així mateix, no es varen obtenir diferències respecte a la 
resposta del tractament entre ambdós grups de pacients. En l’estudi 9, vàrem 
descriure i avaluar un tractament cognitiu-conductual no centrat en els 
símptomes alimentaris, en una pacient cega. En aquest cas es va constatar una 
reducció dràstica dels símptomes alimentaris després d’aquest tipus de 
tractament. 

 

Fins el moment, existeixen escasses referències en la literatura que serveixin per 
aclarir els aspectes etiopatogènics implicats en els TCAs. Els resultats obtinguts 
en les nostres investigacions ajuden en el coneixement actual dels TCA i 
contribueixen al desenvolupament d’un nou model multimodal per la 
comprensió de la seva etiologia. El model que proposem combina la interacció 
de diversos factors (predisponents, precipitants i mantenidors). Els treballs 
futurs haurien de incidir en la rellevància que tenen els factors genètics, 
ambientals i la interacció d’ambdós, en el desenvolupament i manteniment dels 
TCA. És d’especial interès la qüestió de quins d’aquests factors són específics 
per trastorns mentals i quins ho són per TCA. 
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29/05/07- 01/08/07: Eating Disorder Unit - King's College London, Institute of Psychiatry; 
Prof. Janet Treasure 
 



  Isabel Krug  

  Risk factors & therapeutical implications in EDs                                           

 

234 

 

07/2006 - 09/2006:  Eating Disorder Unit - University of Chapel Hill, North Carolina, USA; 
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