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   ”Sometimes it snows in April  
Sometimes I feel so bad, so bad  

  Sometimes I wish that life was never ending  
         but all good things, they say, never last” 

                                / Prince 



 

ABSTRACT 

Several reports show that stress and psychiatric ill health are increasing in adolescents. Eating 

disorders (ED) and related conditions such as depression, self-injurious behaviour and suicide 

attempts are becoming more common, especially among young women. Eating disorders include 

two main categories: anorexia nervosa (self-starvation) and bulimia nervosa (binge eating and 

compensatory actions). These disorders do not only involve deviations in eating behaviour, but 

also include several severe physiological and psychiatric symptoms. 

     The aetiology of eating disorders remains largely unclear, and multifactorial models that 

integrate biological, psychological and social perspectives are necessary in the investigation of risk 

factors and the natural history of these conditions. The overall aim of the present thesis was to 

integrate bio-psycho-social aspects in the study of the aetiology and clinical course of eating 

disorders.  

     The studies included are based on two different data sets. Study I is based on the Uppsala Birth 

Cohort Multigenerational Study (UBCoS Multigen), a longitudinal register-based study including 

information about families spanning over three generations. The sample includes all men and 

women born at the Uppsala University Hospital between the years 1915-1929 and their 

descendants born up to 2002. The database is unique in enabling researchers to study 

intergenerational associations. The second data set is a clinical sample of severely ill, eating 

disorder inpatients from a specialized clinic (Study II-IV). 

     Our results indicate that social background can be of importance in the development of eating 

disorders; higher education in parents and maternal grandparents was associated with higher risk 

of hospitalization for ED. Further we found a higher risk of ED in women with the highest marks 

in school. The clinical studies showed that patients with eating disorders had higher scores on 

somatic stress and physiological tension, as well as on cognitive-social anxiety as compared to 

healthy controls. The co-morbidity with self-injurious behaviour and suicide attempts was high, 

especially in patients with bulimia nervosa. Among the bulimia nervosa patients low social 

adaptation, negative childhood environment and low childhood adjustment were more common. 

Biological markers as measured by cytokines showed higher levels of pro-inflammatory proteins in 

the patient group. Personality traits indicating anxiety and aggression were associated with 

increased levels of cytokines. Finally neuropsychological impairments and negative self-evaluations 

were common in both anorexia and bulimia nervosa. 

     Eating disorders are to be considered an increasing public health problem. Studies on the 

interplay between social factors, interpersonal variations in behaviour, and biological aspects of 

eating pathology are essential for a better understanding of eating disorders. 

 

Keywords:    Eating Disorders (ED), Anorexia Nervosa (AN), Bulimia Nervosa (BN), Self-
injurious behaviour, Social background, School performance, Personality, Neuropsychological 
functioning 



 

SVENSK SAMMANFATTNING 

 
En rad rapporter under de senaste åren visar att ungdomar upplever stress och psykisk ohälsa i allt 

större utsträckning. Ätstörningar och självskadande beteende ökar av allt att döma och drabbar 

framför allt yngre kvinnor. Ätstörningar är ett sammanfattande begrepp för diagnoserna anorexia 

nervosa (självsvält) och bulimia nervosa (hetsätande och kompenserande rensningar). Förutom att 

dessa sjukdomar kännetecknas av ett avvikande beteende vad gäller mat och ätande, omfattar de 

även en rad andra symptom och störningar.   

     Etiologin bakom ätstörningar är fortfarande relativt oklar och det är viktigt att ta hänsyn till 

såväl biologiska, psykologiska som sociala aspekter när riskfaktorer och bakomliggande orsaker ska 

utvärderas. Det övergripande syftet med den här avhandlingen var att integrera bio-psyko-sociala 

perspektiv i studiet av ätstörningars etiologi och kliniska förlopp. 

     De studier som ingår är baserade på två olika material. Studie I är baserad på Uppsala Birth 

Cohort Multigenerational Study (UBCoS Multigen), en longitudinell registerstudie som inkluderar 

tre generationer. Den ursprungliga urvalsgruppen omfattar män och kvinnor födda på Uppsala 

Akademiska sjukhus mellan åren 1915-1929 och efterföljande generationer födda till och med år 

2002. Databasen ger en unik möjlighet att studera samband och utveckling över generationer. De 

andra delstudierna (studie II-IV) har utgått ifrån en mindre klinisk urvalsgrupp med svårt sjuka 

patienter från en specialiserad ätstörningsklink. 

     Våra resultat visar att social bakgrund kan vara en viktig aspekt i utvecklingen av ätstörningar; 

högre utbildning hos föräldrar och morföräldrar var associerat till slutenvård för olika former av 

ätstörningar. Vidare fann vi att flickor med högre betyg hade större risk att hamna på sjukhus för 

en ätstörning. De kliniska studierna visade att patienter med ätstöningar i större utsträckning 

kände somatisk stress och psykologisk spänning, liksom kognitiv-social ångest jämfört med friska 

kontroller. Förekomsten av andra psykiska symptom och störningar som självskadande- och 

suicidbeteende var hög, framför allt hos patienter med bulimia nervosa. Bulimia nervosa var även 

kopplat till negativ barndomsmiljö och sämre social anpassning. 

     Biologiska mått visade att cytokiner var förhöjda hos patienter med ätstörningar. Detta var i 

sin tur kopplat till personlighetsdrag som indikerar hög grad ångest och aggressivitet. 

Neuropsyklogiska tester visade på nedsatt kognitiv funktion och underskattning av den egna 

prestationen. 

     Ätstörningar bör tolkas som ett ökande folkhälsoproblem med allvarliga komplikationer. 

Studier av samspelet mellan sociala bakgrundsfaktorer, individuella variationer i beteende och 

biologiska aspekter av störningar i ätbeteende är grundläggande för ökad förståelse för olika 

sorters ätstörningar. 
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1.    BACKGROUND 

 

During the past twenty years, psychiatric ill health in adolescents has increased dramatically 

(Socialstyrelsen, 2009). In high-income countries, eating disorders are among the leading 

causes of disease burden in terms of years lost through disability or death, and recent work 

shows that they are becoming more common (Mathers et al., 2000; Keski-Rahkonen, 2007; 

Hay et al., 2008). These are severe psychiatric disturbances with psychosomatic 

complications, mainly affecting young women (Treasure, 2008; Palmer, 2008; Fiarburn & 

Harrison, 2003). The long-term effects of starvation and deviations in eating behaviours 

are devastating, from a psychological as well as a physiological perspective. Although 

prognosis for recovery has improved with the advent of specialized care units and better 

strategies for dealing with patients (Lindblad, Lindberg & Hjern, 2006), the mortality rate is 

still higher than in any other psychiatric disorder (Kaye, Fudge & Paulus, 2009).  

 

Consequently, eating disorders such as anorexia nervosa and bulimia nervosa have received 

increased attention during recent decades. During this time, awareness of the symptoms 

and consequences of the disorders has increased substantially, as stated by a senior 

researcher in the field: “The clinical eating disorders increased in prominence from being barely known - 

the stuff of small paragraphs in medical textbooks – to being perceived as a significant public health 

problem.” (Palmer, 2008, p. 143).  

 

1.1   EPIDEMIOLOGY OF EATING DISORDERS 
It is commonly believed that an eating disorder mainly reflects an underlying dissatisfaction 

with the body, and that sociocultural demands on appearance are the main risk factor. 

Numerous studies and years of high quality research show that this explanation is far too 

simple and point towards complex interactions between biological, psychological and 

social factors in the development of eating disorders. Eating disorders are distinguished by 

deviations in eating behaviour and complications in an individual’s relationship to food 

and eating, but they also comprise severe symptoms and behavioural disturbances. 

Multifactorial models are needed to describe potential risk factors for eating disorders and 

to increase our understanding of different types of eating pathology (Figure 1). 
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         Figure 1. Eating disorder risk factors (Adapted from Treasure, 2008)  

 
 

From an evolutionary perspective, eating disorders are often described using starvation 

as one of the central features. The “adapted to flee famine” hypothesis (Guisinger, 2003) 

suggests that some individuals have inherited a genetic ability to respond to low body 

weight with specific adaptations that originally evolved to facilitate leaving food depleted 

areas. Dietary restriction can be described as a response to danger and exclusion from a 

group (Gatward, 2007). Evolutionary biologists have suggested that social competition is 

a risk factor in the development of eating disorders (Morrison et al., 2003; Gilbert & 

Meyer, 2003). Observations have shown that people restrict their eating as a result of 

comparing themselves with the successful and in response to a fear of loss of status.  

 

Historical descriptions show that anorexia nervosa and bulimia nervosa are not only 

occurring in our time. Self-starvation among young women has been discussed for 

centuries; during the Middle Ages the main question was whether it could be explained 

scientifically or as a religious phenomenon (Hällström, 1999). The book Holy Anorexia 

(Bell, 1995) describes anorectic behaviours in a religious context, over four hundred 
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years before there was a medical diagnosis. Caterina da Siena, Toscana, Italy (1347-1380) 

is one of the saints said to have suffered from anorexia, and her behaviour was 

interpreted as a response to a world that attempted to dominate her. British physician 

Richard Morton introduced “nervous consumption” as early as in 1689 (Pearce, 2004). 

The first medical descriptions of anorexia nervosa are from 1873 when French physician 

Charles Lasègue described a young woman with a syndrome he called ”De l’Anorexie 

Hystérique”. His theory was that family dynamics were of relevance in the development 

of the disorder (Hällström, 1999). In England, at about the same time, sir William Gull, 

also known as Queen Victoria’s personal physician, presented his three case studies 

under the title ”Anorexia Nervosa” and, thus, the diagnosis was given its name (Pearce, 

2006).  

 

 
Saint Caterina da Siena (sculpture by Francesco Messina 1878) 

PD-user|Lalupa 

 

More recent studies have shown that anorexia nervosa also exists in underdeveloped 

countries. For example, Bennett et al. (2004) estimated that 1.5% of girls in a sub-Saharan 

African country suffered from morbid self-starvation, and this was not due to shortage of 

food. Even though some differences in psychopathology were found, the central features 

of anorexia nervosa were present in all subjects. Hence, eating disorders are not only 

present in times or cultures in which the ideal body shape is slim.  

 

Eating disorders have a peak age of onset in the mid-teens and affect about 5-10% of 

young people, when defined according to broad criteria. The female-to-male ratio for 

AN and BN is 10 to 1, but for BED there is less of a difference between men and 
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women (Treasure, 2008). Few psychiatric disorders display such a skewed gender 

distribution, but recent reviews show that this is changing (Lock, 2009; Muise, Stein, & 

Arbess, 2003). A study of eating behaviours in adolescents found that about 34% of boys 

and 43% of girls had traits that indicated disordered eating (Ackard, Fulkerson & 

Neumark-Sztainer, 2007). In women, the life-time prevalence rates for full and partial 

anorexia nervosa (AN) in the general population range from 0.9% to 4.3% (Hudson et 

al., 2007; Wade et al., 2006), and from 4% to 7% for full and partial bulimia nervosa 

(BN) (Favaro et al., 2003). For men, the lifetime prevalence of AN is 0.3% and for BN it 

is 0.5%. The lifetime prevalence of binge eating disorder (BED) is 3.5% in women and 

2.0% in men (Hudson et al., 2007). A Norwegian study on 14- to 15-year-old boys and 

girls found a lifetime prevalence of any ED among boys of 6.5% (Kjelsås, 2004). 

 

 

1.2 DEFINING EATING DISORDERS 

It is of great importance to establish how an eating disorder actually is defined. Fairburn 

and Walsh (2002, p. 171) suggests the following definition: “a persistent disturbance of eating 

behaviour or behaviour intended to control weight, which significantly impairs physical health or psychosocial 

functioning. This disturbance should not be secondary to any recognized general medical disorder (e.g. 

hypothalamic tumour) or any other psychiatric disorder (e.g., an anxiety disorder)” . 

 

The two diagnostic systems mainly used today are the Diagnostic and Statistical Manual of 

Mental Disorders, DSM-IV-system (American Psychiatric Association, 1994) and the 

international system, International Statistical Classification of Diseases and Related Health Problems - 

Tenth Revision ICD-10 (WHO, 2007). In research DSM-IV is most frequently applied. 

Eating disorders are divided into the diagnoses Anorexia Nervosa, (AN), Bulimia Nervosa 

(BN), Eating Disorders Not Otherwise Specified (EDNOS) and Binge Eating Disorder 

(BED).  The term not otherwise specified indicates that not all criteria for a specific diagnosis 

have been fulfilled. The division into different subtypes of eating disorders is currently 

being evaluated, and with the publication of DSM-V in 2012 changes in criteria for 

diagnoses will be suggested (Walsh & Sysko, 2009). 
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1.2.1   Anorexia Nervosa (AN) 

The essential feature of Anorexia Nervosa (AN) is the low body weight and the self-

starvation. An exaggerated drive for thinness and intense fear of gaining weight are central 

traits in AN. Although underweight the patients deny the serious consequences of the low 

weight (Garfinkel, 2002). Diagnostic criteria, according to the American Psychiatric 

Association (1994), are: 

 

Table 1.  DSM-IV criteria (Diagnostic and Statistical Manual of Mental Disorders) 
for Anorexia Nervosa (AN)    

 
 (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 

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 postmenarchal females, amenorrhea - the absence of at least three consecutive cycles. (A 

woman is considered to have amenorrhea if her periods occur only following hormone 

administration.) 

 

Types: 

1 Restricting type: During the current episode of anorexia nervosa, the person has not 

regularly engaged in binge-eating or purging behaviour (i.e. self-induced vomiting or the 

misuse of laxatives, diuretics, or enemas). 

2 Binge-eating/Purging type: During the current episode of anorexia nervosa, the person 

has regularly engaged in binge-eating or purging behaviour (i.e. self-induced vomiting or 

the misuse of laxatives, diuretics, or enemas). 

 
If one criterion or more is missing the disorder is classified as an atypical form of AN, the diagnoses 
would then be EDNOS, AN-type. See Table 3.  
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1.2.2   Bulimia Nervosa (BN) 

Bulimia nervosa mainly refers to recurrent binge eating. There are two subtypes; purging 

and non-purging. The diagnosis was first applied in 1979 and included in the psychiatric 

classification system in 1980. Diagnostic criteria for Bulimia Nervosa (BN) according to 

DSM-IV (American Psychiatric Association, 1994) are listed in Table 2. 

 

Table 2. DSM-IV-criteria (Diagnostic and Statistical Manual of Mental Disorders) for 
Bulimia Nervosa (BN) 

 
 
(A) Recurrent episodes of binge eating. An episode of binge eating is characterized by both of 

the following:  

- 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 during a similar period 

of time and under similar circumstances. 

- 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 disturbance does not occur exclusively during episodes of anorexia nervosa.  

Types:  

I Purging Type: during the current episode of bulimia nervosa, the person has regularly 

engaged in self-induced vomiting or the misuse of laxatives, diuretics, or enemas  

II Nonpurging Type: during the current episode of bulimia nervosa, 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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1.2.3   Eating Disorder not Otherwise Specified (EDNOS) 

The Eating Disorder Not Otherwise Specified category is used for remaining disorders 

of eating that do not meet the criteria for any specific eating disorder. This does not 

imply that it is less severe than other subtypes of ED, since they are characterized by the 

same impairments. Atypical eating disorders vary in form and distinctions are not always 

easy (Fairburn & Walsh, 2002). People with EDNOS are known to switch between 

eating patterns. Examples are included in Table 3: 

 

Table 3.  DSM-IV criteria (Diagnostic and Statistical Manual of Mental Disorders) for 
Eating Disorder not Otherwise Specified (EDNOS) 

 
 

(A) All diagnostic criteria for anorexia nervosa are met, except the menstrual cycle is normal. 

(B) All diagnostic criteria for anorexia nervosa are met, except weight is normal for height 
and age even after considerable weight loss. 

(C) All diagnostic criteria for bulimia nervosa are met, but the frequency of binges is less 
than twice weekly and for a duration of less than 3 months. 

(D) There are recurring efforts to compensate (such as self-induced vomiting) for eating 
only small amounts of food, but body weight is normal for height and age. 

(E) Regularly chewing and spitting out large quantities of food without swallowing. 

(F) Binge-eating disorder - regular episodes of binge eating, but with no recurring efforts to 
compensate, such as such as purging or excessive exercise. 

 

 

 

1.2.4   Binge Eating Disorder (BED) 

Binge eating refers to over-eating to the extent that you have little or no control over your 

food intake. This is followed by feelings of disgust and guilt. People suffering from BED 

often eat alone or late at night to hide their behaviour. The main difference from BN is the 

absence of purging or compensatory after the binge eating. BED is more common among 

obese or overweight individuals. The diagnostic criteria are specified in Table 4. 
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Table 4.  DSM-IV criteria (Diagnostic and Statistical Manual of Mental Disorders) for 
Binge Eating Disorder (BED) 

 
 
(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 h period), an amount of food 
that is definitely larger than most people would eat in a similar period of time 
under similar circumstances 

2. The 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) 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 much more rapidly than normal 

5. Eating alone because of being embarrassed by how much one is eating  

6. 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 

(E) The binge eating is not associated with the regular use of inappropriate compensatory 
behaviour (e.g. purging, fasting, excessive exercise, etc.) and does not occur exclusively during the 
course of anorexia nervosa or bulimia nervosa 

 

1.3   CO-MORBIDITY WITH OTHER PSYCHIATRIC DIAGNOSES 

The co-morbidity of eating disorders and other psychiatric disorders is high (Godart et 

al., 2000). A recent methodological review states that obsessive-compulsive personality 

disorder shares many features with anorexia nervosa (Lilenfeld et al., 2006). Anxiety 

disorders are frequent in ED patients, and previous research indicates that such 

disorders could be interpreted as pre-disposing traits (Swinbourne & Toyuz, 2007).  

 

1.3.1   Depression 

The prevalence of affective syndromes in eating disordered patients has been estimated to 

be between 25-80 % (Speranza et al., 2003; Godart et al., 2000). In general, early onset 

depression has been linked to avoidant personality disorders and borderline personality 
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disorder. It has also been stated to be a predictor of high anxiety and low social adaptation 

(Ramklint & Ekselius, 2002). Both clinical and population-based studies reveal a strong 

association between depression and anorexia nervosa (Wade et al., 2000).  

 

1.3.2    Self-injurious and suicidal behaviour  

According to previous research (Spender, 2004), patients with eating disorders are thought 

to be at high risk for developing Self-Injurious Behaviour (SIB). An eating disorder could 

be considered a self-injurious behaviour in itself, considering the devastating effects of 

starvation and repeated purging. The broad classification of self-inflicted injury includes 

cutting, self-poisoning, scratching the skin with sharp objects or in other ways causing 

damage to the body tissue. Self-injury is defined as deliberate destruction of the body 

tissue, without suicide intention (Favazza, 1996). 

 

Self-injurious behaviour is more common in patients with bulimia nervosa than in patients 

with anorexia nervosa. Depression, low self-esteem and antisocial personality are 

correlated with self-injurious behaviour. For BN, there is also a connection with 

psychastenia and aggression (Youssef et al., 2004). Depression has been linked to an 

increased sensory threshold. A study of patients and healthy controls showed that the pain 

threshold is higher in depressed individuals and that pain perception was reduced 

(Marazziti et al., 1998). Both bulimia nervosa and self-injury have been related to high 

impulsivity. Patients with self-injury behaviour report a higher number of traumatic events, 

dissociation, and more obsessive-compulsive thoughts (Stein et al., 2004). Another study 

found that 34.3% of patients with bulimia nervosa also engaged in self-injurious behaviour. 

They reported a higher number of traumatic events and showed higher scores on 

dissociation scales. They were also more obsessive-compulsive in their way of thinking and 

behaving and acted more impulsively (Paul et al., 2002). 

 

Levenkron (1998) claims that self-injurious behaviour is a manifestation of severe 

psychiatric disorder. He compares self-harming acts to a state of trance, an attempt to find 

relief in the pain that the cut renders. The most severe cases are repetitive. The behaviour 

is maintained because of the relaxing numbness that follows; the sensation of anxiety 

disappears after experiencing the pain. Then follows a feeling of shame and the fear of 

being discovered. A study examining impulsivity in patients with self-harming behaviour 

showed that this is related to anger. The result also indicated that indirect aggression is 

correlated with severe types of self-harming (Herpertz, 1997). The prevalence of self-
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harming behaviours in Sweden ranges somewhere between 4-7%, depending on how strict 

the definitions are and on whether or not suicide attempts are included (Socialstyrelsen, 

2004). A Swedish study (Karlsson & Quilish, 2005) showed that 66% of girls in class 9 (15 

yrs) had deliberately harmed themselves at least once. About 10% stated that they 

repeatedly engaged in self-injurious behaviour.  
 

Suicide attempts are reported to be common in patients with eating disorders (Youssef et 

al., 2004). The groups referred to as purging are thought to be more predisposed to 

developing suicidal behaviour. Other factors that are mentioned as risk factors are for 

anorexia nervosa; depression, antisocial personality and low self-esteem. For patients with 

bulimia nervosa, the risk is assessed as high if besides depression a high degree 

psychasthenia and aggression are present. 

 

1.3.3   Personality disorders 

The co-morbidity between eating disorders and personality disorders is high. The impact 

of personality traits in the onset, symptomatic expression and maintenance of ED have 

been documented (Cassin & von Ransom, 2005). Studies show that borderline and 

schizoid personality disorders as well as obsessive-compulsive disorder are over-

represented in the group (Godart et al., 2000). A recent methodological review states that 

obsessive-compulsive personality disorder shares many features with anorexia nervosa 

(Lilenfeld et al., 2006). 

 

Obsessive-compulsive behaviour has been stated to be a predisposing factor for anorexia 

nervosa, but studies show that starvation per se leads to obsessive thoughts (Råstam, 

Gillberg & Garton, 1989). Considering that evaluations of personality in clinical studies 

are performed on groups that are already affected, it is difficult to draw conclusions as to 

what predisposes an individual to developing an eating disorder and what is actually a 

consequence of the eating disorder. It is clear, however, that irrespective of why the 

disordered eating is initiated, several bodily functions and behaviour are affected. 

 

Studies from the Danish twin registry, including twins born between 1953-1982, showed 

that 49% of patients with ED also suffer from a personality disorder; the prevalence 

among the twins without ED was 26% (Illkjaer, 2004).  
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1.4     BIO-PSYCHO-SOCIAL PERSPECTIVES OF EATING DISORDERS 
1.4.1    Theoretical Framework 

The interactions between biological, psychosocial and genetic aspects in the development 

of eating disorders are likely to be highly complex (Ricardelli & McCabe, 2004), and it is 

thus difficult to describe isolated risk factors. The present underlying perspective is holistic 

with the individual in focus. The development is seen as a process in which the individual 

develops in interaction with the environment (see Magnusson, 1999). This interplay 

includes external as well as internal systems. The development during adolescence can be 

described as bio-behavioural; the combination of genetic vulnerability, endocrine and 

cognitive change during puberty and external factors influence the individual (McAnarney, 

2008). Eating disorders are known to have an onset in the teens, a developmentally 

sensitive period. In order to increase our knowledge on disordered eating, this 

developmental perspective needs to be explored, with a focus on the links between 

normality and pathology (Schmidt, 2005)  

 

From an aetiological perspective, it is also necessary to include bio-psycho-social risk 

factors and events in the development of eating disorders (Clinton, Engström & Norring, 

2002). In the development of eating disorders, predisposing, triggering and maintaining 

factors are often considered. These relationships are not static, but should rather be seen 

as an interaction between interchangeable components and individual differences.  

 

The model below (Figure 2) is not an attempt to clarify all possible associations and 

interactions, but instead to visualize how complex these interactions can be. The studies 

included in the present thesis are placed in the model for illustrative purposes. The 

following sections aim at outlining different factors of importance in the aetiology of 

eating disorders 
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Figure 2.  Suggested outline of a bio-psycho-social interaction model 

 
 
1.4.2   Biological aspects 
Both anorexia nervosa and bulimia nervosa are characterized by abnormal eating 

behaviours and neuroendocrine dysregulation of food intake (Monteleone, Castaldo & 

Maj, 2008). The relationship between behavioural changes in eating disorders, on the one 

hand, and alterations of the brain, on the other, can be divided into two categories, as 

suggested by a recent review on anorexia nervosa (Kaye et al., 2009). The first one is based 

on the assumption that pre-morbid traits, with a genetic component, make an individual 

more susceptible to developing AN. The second states that malnutrition causes alterations 

in the brain and thereby reinforces and helps to maintain the behaviour. 

 

1.4.2.1   Somatic complications 

The physical damage to the body differs between the subtypes of ED, as do the 

symptoms. In the case of AN, the bodily signs are highly visible, already after short time. 

The reduced body weight leads to weak muscles, fractures and in the long run to 

osteoporosis. The skin bruises easily and a thin layer of hair grows on it. The starvation 

often leads to irritable mood changes and general weakness (Halmi, 2002; Treasure, 

2008). Other medical complications associated with AN are: bradycardia (abnormally 

slow heart rate) and other cardiovascular abnormalities, gastrointestinal problems, 

leucopenia (reduction of the number of white cells in the blood) and anaemia (Nicholls 

& Grindrod, 2008). 



 

13 
 
  

 

For patients with bulimia nervosa, it is more difficult to detect external signs of disease, 

even though there are devastating effects on the body and internal functions. Individuals 

suffering from BN are typically normal in weight, or slightly overweight. Medical 

complications and the effects of purging are, among others: fluid and electrolyte 

imbalance, dental erosions, oesophagitis (inflammation in the gullet and acid reflux), 

internal ruptures and myocardial damage  (Halmi, 2002; Nicholls & Grindrod, 2008). 

Common for both AN and BN are electrolyte abnormalities, indicating low chloride and 

potassium levels, known as hypokalemia. This can result in cardiac arrhythmias and heart 

failure if not treated. Amenorrhea and menstrual irregularities occur in both AN and BN, 

most likely due to endocrine changes (Halmi, 2002).  

 

1.4.2.2  Biochemical markers 

From a more clinical perspective, different biochemical markers have been suggested to 

play a role in eating disorders. Studies have indicated, for example, an abnormal serotonin 

function (5-HT) in AN (Schmidt, 2005; Kaye et al., 2009. Further research has shown that 

instabilities in serotonin levels are related to aggressive behaviour and lack of inhibitory 

control (af Klinteberg, von Knorring & Oreland, 2004). Impulsivity and related behaviours 

has are associated with BN and purging subtypes of ED (Waxman, 2009). Further 

dopamine dysfunction has been reported to contribute to alterations in the reward system, 

potentially explaining the compulsive exercising observed in anorectics (Kaye et al., 2009; 

Frank et al., 2005). It is not clear whether these alterations in biochemical markers are a 

consequence of the weight loss or whether they reflect underlying dysfunctions that make 

an individual more susceptible to developing an eating disorder (Kaye et al., 2009). 

 

In the present material, the biological aspect is represented by the study of cytokines (from 

Greek: cyto ‘cell’ and kinos ‘movement’). They are small proteins, peptides, or 

glycoproteins involved in cellular communication. The most common ones are TNF-α, 

IL-1, IL-2, IL-6 and IL-12. Cytokines can be described as regulators of body metabolism 

(Holden & Pakula, 1996) and act as a part of the immunological response, inducing 

symptoms such as fatigue, muscle aches and fever. Increased levels of cytokines that occur 

after an infection have been shown to induce common symptoms, such as loss of appetite, 

fatigue and withdrawal from normal social activities (Dantzer & Kelley, 2007). Eating 

disorders have been associated with pro-inflammatory cytokines, known to decrease food 

intake (Corcos et al., 2003; Leonard, 2001). Further studies show that poor self-rated 
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health has been associated with higher levels of inflammatory cytokines (Lekander et al., 

2004). Increased levels of cytokines have been found in depressed patients, suggesting that 

inflammatory responses have an important role in the pathophysiology of depression 

(Andréasson et al., 2007; Raison, Capurom & Miller, 2006). Impaired appetite and 

depression are of course important aspects of an eating disorder. 

 

1.4.2.3  Genetics 

Family studies suggest that there is heritability for eating disorders (Lilenfeld et al., 1998; 

Schmidt, 2003). Eating disorder symptoms, both behavioural and attitudinal also seem to 

have a heritable component (Schmidt, 2003). Results from twin studies show that there is a 

genetic component in the development of eating disorders as well as predisposing 

personality traits. In a large population-based cohort of Swedish twins, the heritability of 

anorexia nervosa was 0.56. Neuroticism measured about three decades before the 

diagnostic assessment was significantly associated with the development of later anorexia 

nervosa (Bulik et al., 2006). 

 
1.4.2   Psychological aspects 
1.4.2.1   Personality traits in Eating Disorders 

Measuring and defining “normal” personality is complicated. Existing diagnostic criteria 

for personality disorders are based on exclusive categories. Empirical data suggest that a 

continuum on which different conditions overlap would better reflect reality (Wonderlich, 

2002). From a genetic, psychosocial and/or physiological perspective, individual 

differences seem to be of importance, both when considering risk factors and the course 

of events. Bruch (1962) suggested early on that eating disorders could be explained by an 

underlying vulnerability that causes decreased awareness of bodily stimuli, both internal 

and external. This, according to her observations, could be the reason for the distorted 

body image and misinterpretation of bodily signals associated with eating disorders.  

 

Certain personality traits have been described as typical for different types of eating 

disorders. Fairburn et al. (1999) described one of the central traits in patients with eating 

disorders as the need for control. Other traits that have been defined as predisposing for 

anorexia nervosa are: introversion, conformity, perfectionism, and obsessive-compulsive 

behaviour (Fairburn et al., 1999; Halmi et al., 2000; Westen & Harnden-Fischer, 2001; 

Bulik et al., 2003). With regard to bulimia nervosa, high impulsivity, low self-esteem and 

anti-social personality traits have been mentioned in several studies (Fairburn et al., 1999; 
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Halmi et al., 2000; Wonderlich, 2002). In a study by Claes and collaborators (Claes et al., 

2005), bulimia nervosa patients showed traits high in urgency and sensation seeking all 

important aspects of the impulsivity concept (see af Klinteberg, von Knorring & Oreland, 

2004) while premeditation and perseverance were high in patients with anorexia nervosa.  

 

1.4.2.2   Neuropsychological functions 

Several studies show that neuropsychological functioning is impaired in patients with 

eating disorders. It is not clear whether these cognitive malfunctions are predisposing for 

or a consequence of the disorder. A large study of women with AN showed that half of 

patients had mild cognitive impairments and that more than one third failed two or more 

neuropsychological tasks (Bayless et al., 2002).  

 

However, it is not clear whether impairments in cognitive functions are predisposing for or 

a consequence of the eating disorder. In a review of cognitive functioning in patients with 

ED, Duchesne and co-workers (2004) reported that AN was associated with difficulties in 

executive functions, visuospatial abilities and psychomotor speed, BN with difficulties in 

selective attention and executive functions. They conclude that ED in general are 

associated with neuropsychological dysfunction, although there is no consensus on which 

functions are affected. Executive functioning was studied in AN, showing that 

performance declined with the presence of obsessive behaviour, depression and starvation 

(Wildson & Wade, 2006).  

 

Interest in the neurological mechanisms underlying different behavioural disturbances has 

increased, and new techniques make it possible to study the relationship between brain and 

behaviour in more detail. A study of changes in cerebral blood flow in BN patients 

showed that the right temporal lobe was activated after patients were exposed to images of 

their own body. This response was interpreted by the authors as being caused by threat-

related events (Beato-Fernandez et al., 2009). Similar results were found in a study on 

patients with AN, where body distortion was connected with activation of the amygdala, 

often stated to be the brain’s fear centre (Seeger et al., 2002). Uher et al. (2005) showed 

that patients with ED had less activity in neural networks associated with processing of 

female body shapes. Patients consistently rated body shapes in all categories as more 

aversive than controls did. This suggests an inability to evaluate the body in a realistic way. 

The authors concluded that illness duration most likely has an impact on body image 

disturbances. 
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Deficiencies in visuospatial ability, cognitive flexibility and weak central coherence have 

been reported in neuropsychological studies. These findings are interpreted as reflecting a 

cognitive style in which preoccupation with details leads to less focus on the whole 

(Tchanturia et al., 2005; Gillberg et al., 2007; Lopez et al., 2008). 

 
1.4.3   Social aspects 

1.4.3.1   Sociocultural  

Societies norms for appearance and body ideal are likely to affect how we perceive our 

bodies. Today, the ideal seems to have become synonymous with ‘thin’. The fashion 

industry has been the target of extensive criticism for encouraging extreme thinness and 

creating an unhealthy body ideal. “The size zero culture of the fashion industry is 

damaging not only to the general public but also to the models themselves” (Treasure, 

Wack & Roberts, 2008, p. 243). Thinspiration refers to encouragement to lose weight. Pro-

ana sites flourish on the Internet, promoting anorexia nervosa as a free choice rather than 

a disease. Members exchange weight loss methods and the best ways to hide symptoms 

from the family. Social rank has been suggested as a component of eating pathology. A 

study comparing healthy women with women with eating disturbances showed that 

submissive behaviour and an unfavourable perception of one’s own position social 

predicted eating pathology (Troop & Baker, 2008).  

 
A recent study examined whether frequent weight-loss dieting in females is primarily 

motivated by cultural thinness standards or rather due to a fear of becoming fat. The 

results suggested that dieting is motivated by a desire to avoid over-weight rather than a 

desire to be thin (Dalley & Buunka, 2009). Studies show that women who suffer from 

eating disorders have neurotic traits, exercise more than others or have someone close to 

them who suffers from an eating disorder (Tylka, 2004). However, no correlation between 

eating disorders and an over concern with appearance or social insecurity was proven.  

 

1.4.3.2   Social background 

It is commonly believed that disorders such as anorexia nervosa mainly affect girls from 

the upper classes. A literature review on the interplay between ED and Socioeconomic 

Position (SEP) and social background indicates that eating disorders are not restricted to 

certain social groups (Gibbons, 2001). The study concludes that young girls who show 

tendencies towards disordered eating behaviour are more likely to develop an eating 

disorder later in life. One study analysing differences in family functioning and 
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socioeconomic status between ED subjects and controls showed that the families of 

patients with disordered eating behaviour were more dysfunctional than were the families 

of controls. However, they did not find any relationship between ED and SES (Rodríguez 

et al., 2004). Yet another study of patients with anorexia nervosa compared to a group of 

matched controls, looking at various measures of family demography and interactions, 

concluded that: “there was no support for the notion of a ‘typical anorexia nervosa 

family’”. Families with a higher prevalence of deaths in a first-degree relative and 

depressions in mothers were overrepresented in the AN group, however (Råstam & 

Gillberg 1991). In a large register-based study of the Swedish population, a higher 

incidence of ED was reported in children from families with higher socioeconomic status. 

It was also demonstrated that a history of foster-home placement was associated with an 

increased risk (Lindberg & Hjern, 2003).  

   

No extensive research has been done on siblings of patients with ED, and the studies that 

have been done show methodological weaknesses. Gowers and co-workers (Gowers, 

Kadambari, & Crisp, 1985) studied 252 patients, focusing on the birth order and sex of 

siblings, and found no general trends. A narrative study of women recovering from AN 

describes the relationship between patients and siblings as characterized by antagonism, 

rivalry and little warmth (Bachner-Melman, 2005). Birth order and number of brothers and 

sisters were compared in a sample of 259 female patients with AN and 200 control 

subjects. (Eagles, Johnston & Millar, 2005). They showed that AN subjects were later in 

the birth order and had fewer brothers than controls did.  

 

Family and social background are important factors in understanding most psychiatric 

disorders. A comparison between patients with and without SIB revealed that self-

injurious behaviour was associated with a less solid and less expressive environment. These 

families also seemed to be characterized by more conflicts and disorganization (Claes, 

2004). Sexual abuse has been reported as a risk factor for psychiatric disorder in general 

among young adult women (Welch & Fairburn, 1994). Earlier research suggests that there 

is a connection between physical and/or sexual abuse and eating disorders. Studies have 

also shown that individuals with a history of childhood sexual abuse often share features 

with eating disorder patients, such as shame, low self-esteem, and distorted body image 

(Waller, 1991). Carter et al. showed (2006) that childhood sexual abuse was more common 

in the binge-purging subtypes of ED and that this group had greater psychiatric co-

morbidity.  
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2.     AIMS 

 

The overarching aim of the present thesis is to integrate bio-psycho-social aspects into the 

study of the aetiology and clinical course of eating disorders. This interdisciplinary 

approach includes studies on biological, psychological and social aspects of these 

disorders. 

 
 
More specifically, aims of the different studies included were to:   
 
 

• To investigate social and family background factors and school performance in 
relation to incidence of hospitalization for ED among females 

 
• To examine differences in self-reported personality traits and aspects of social 

background in patients with eating disorders 
 

• To explore co-morbid psychiatric symptomatology in patients with different 
subtypes of eating disorders; such as self-injurious behaviour, frequency of suicidal 
behaviour and depression 

 
• To examine whether cytokines are increased in patients with ED and to explore a 

possible accentuated raise in cytokines in patients with and depression 
 

• To explore neuropsychological functioning in patients with ED and healthy 
controls 
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3.     MATERIAL AND METHODS 
 
3.1     PARTICIPANTS 

The thesis includes results of analyses performed in a larger multigenerational cohort study 

and in a series of smaller samples of patients and healthy controls.   

 
3.1.1   Uppsala Birth Cohort 

Study I. The original UBCoS consists of 14,193 males and females born in Uppsala 

University Hospital from 1915-1929 (first generation). All subsequent generations born to 

the UBCoS members until 2002 have been traced through the Multi-Generation Register, 

which made it possible to identify the offspring of the original cohort if they were born in 

1932 or later and resident and registered in Sweden at least once during 1961-2002. The 

Multi-Generational register also provided information about the identity of the other 

biological (or adoptive) parent of the children (second generation) and grandchildren (third 

generation), and we could thus re-construct the family links for all subsequent generations 

born up until the end of 2002. Register-based data on grandparental and parental social 

characteristics, school marks at age 15 years, and hospitalizations for ED were obtained by 

linkages through unique personal identification numbers and covered a follow-up period 

from 1960-2002. 

 

Figure 3 Distribution of subjects in the Uppsala Birth cohort (generation 1), their 
children (generation 2) grandchildren (generation 3) and great grand children 
(generation 4) by year of birth. (From Koupil, 2007). 
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We studied associations of family social characteristics and school performance with 

incidence of hospitalization for ED among Swedish females, third generation descendants 

from the Uppsala Birth Cohort (UBCoS). There were a total of 14,338 females in the third 

generation of UBCoS, who were born in the period 1952-1989. We excluded 330 (2.3%) 

women who were adopted into UBCoS families and an additional 414 (2.9%) women who 

were born outside Sweden themselves or whose parent(s) were born outside Sweden. 

 

Because the diagnostic criteria for AN include amenorrhea, the start of the study period is 

set at 12 years of age. Another 218 (1.5%) women who had died, emigrated or already 

been hospitalized for an ED by this age were also excluded, leaving 13,376 women in the 

analysis. 

 

Through linkages with other registers, information on other variables was obtained. 

Parental educational level was obtained from the Census and LOUISE (Longitudinal 

database for education, income and occupation) databases and was analysed in three 

categories as ‘elementary’ (<10 years), ‘secondary’ (11-12 years) and ‘post-secondary’ (13+ 

years). Mother’s and father’s gross income was obtained from the LOUISE database and 

analysed as tertiles. Grandparental education was obtained from Census data and analysed 

in two categories as ‘elementary’ or ‘higher’. Information on sibling position and sex of 

siblings was generated from information obtained from the Multigenerational register. 

 
3.1.2   Clinical samples 

Studies II-IV are based on a clinical sample consisting of female patients who were 

recruited consecutively from a specialized inpatient unit at Uppsala University Hospital, 

Sweden. The patients were remitted to the clinic from other parts of the country after 

repeated treatment attempts and constitute a group of severely ill eating disorder patients. 

The group sizes vary due to the time span in which the tests were performed (see Figure 

4). For Study I and II, control subjects were randomly selected through the Swedish 

national tax board. A total of 300 women, matched for age and demographic factors, 

received an invitation to participate in the study. The invitation letter included a short 

description of the project and emphasized the importance of participants having no 

present eating disorder or other severe psychiatric disorders. Controls included in Study III 

were recruited from staff working at the hospital 
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Figure 4.  Time-line for data collection in the clinical sample (Studies II-IV). 

 

                              |-----Controls Study III-----|                     |-Controls Study II and IV-| 

Patients Study II and IV ----------------------------| 

                               |----- Patients Study III-----| 

 

1998                1999    2000              2001             2002           2003           2004 

 

 

Study II. Thirty-eight severely ill female patients were recruited for participation in the 

study. Twenty patients fulfilled the criteria for AN or EDNOS, subtype AN according to 

DSM-IV, and eighteen patients filled the criteria for BN. The mean age for the patient 

group was 30.4 years (SD=9.2), range 19-58 years.  The control group was matched for age 

and sex. The first 70 respondents were selected for the present study. Exclusion criteria 

was earlier treatment for eating disorders. Three individuals did not show up for the 

investigation. The final control group consisted of sixty-seven age-matched women. Their 

mean age was 27.6 (SD=8.4), range 18-56 years. 

 

Study III. The study group consisted of 28 female ED patients recruited between March 

1999 and January 2001. Two patients chose to withdraw from the study. The mean age for 

the remaining patients (n=26) was 27.9 years (SD=8.0, range 18-44). The diagnoses for the 

patients included in the study were divided into two groups with the main diagnoses AN 

(n=15) and BN (n=11), according to criteria from DSM-IV (APA, 1994). The healthy 

controls were twelve age-matched healthy females working at the hospital, mean age 28.2 

(SD=7.2; range 21-40). 

 

Study IV. Thirty-four severely ill female patients were recruited and agreed to participate 

in the tests. Two of the patients later chose to withdraw from the study and one patient 

did not complete the tests. They were excluded from further analysis. Fifteen patients 

fulfilled the criteria for AN, according to DSM-IV, and 16 patients the criteria for BN. The 

mean age for the patient group (N=31) was 28.9 years (SD=9.4), range 19-46 years. Thirty-

four controls were selected to participate in the study. Exclusion criteria was earlier 

treatment of eating disorders. Ten individuals did not show up for the investigation, and 

four participants did not complete the tests and were excluded from further analysis. The 
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final control group comprised 20 female subjects in the age range 20-45 years (M= 31.1; 

SD=9.0).  

 
3.2   MEASURES  

3.2.1   Karolinska Scales of Personality (KSP) 

The self-assessment inventory Karolinska Scales of Personality, KSP (af Klinteberg, Schalling 

& Magnusson, 1986; Scalling et al., 1987) was used. The KSP was developed to 

operationalize and measure constructs defining susceptibility to psychopathology. The 

different scales reflect dimensions of personality from a neuropsychological perspective. 

The questionnaire includes 135 items designed to measure 15 scales. Impulsivity, 

sensation seeking and social withdrawal scales, i.e. Impulsiveness, Monotony Avoidance, and 

Detachment; Psychopathy versus Conformity scales, i.e. Socialization and Social Desirability;  

Anxiety-related scales measuring nervous tension and distress, i.e. Somatic Anxiety and 

Muscular Tension;  Cognitive-social anxiety scales, i.e. Psychic Anxiety, Psychasthenia and 

Inhibition of Aggression; Aggression scales, i.e. Verbal Aggression, Indirect Aggression, and 

Irritability; and Hostility scales, i.e. Suspicion and Guilt (see Table 5). 

 

The scales were developed on the basis of theoretical assumptions, not on the basis of a 

factor analysis. The scales have been psychometrically analysed, and studies have shown 

that personality traits assessed by KSP are stable over time (Gustavsson et al., 1997). This 

was estimated both for absolute consistency over time and relative stability. The test is 

considered a valuable instrument for predicting behaviour on the basis of self-rated 

personality. A subdivision of the scale Socialization was made, measuring different aspects 

of childhood environment based on methods used earlier (Svanborg et al., 1999). Twenty 

items of the scale socialization were divided into three subgroups that reflect negative 

childhood climate (8 items), childhood adjustment problems (4 items) and current feeling 

of resentment and victimization (8 items).  
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Table 5. Descriptions of high scores for different scales in Karolinska Scales of 
Personality. From Schalling et al. (1987) 

 

Personality Scales 

 

Descriptions   

Impulsiveness (I) Impulsive actions, acting on the spur of the moment  

Monotony Avoidance (MA) Need for change and action, avoiding routine  

Detachment (De) Avoiding close interactions with others, distanced  

Socialization (So) Positive childhood experiences, good adjustment  

Social Desirability (SD) Social conformity, polite  

Somatic Anxiety (SA) Autonomic disturbances, restless, panicky  

Muscular Tension (MT) Tense and unable to relax  

Psychic Anxiety (PA) Worrying, lack of self-confidence, sensitive  

Psychasthenia (Ps) Easily fatigued  

Inhibition of Aggression (Inh) Inability to speak up, non-assertive  

Verbal Aggression (VA) Expressing anger verbally, getting into arguments  

Indirect Aggression (IA) Showing anger indirectly, sulking  

Irritability (Irr) Irritable, lack of patience  

Suspicion (S) Suspicious, distrusting  

Guilt (G) Remorseful, ashamed of bad thoughts  

 
 

 
3.2.2.   Automated Psychological Test (APT) 

To assess neuropsychological functions, the Automated Psychological Test, APT 

(Levander & Elithorne, 1986; Levander, 1988), was used. APT is a comprehensive 

computerized neuropsychological test battery. A shortened version (Uppsala I), which 

takes approximately 50 minutes to complete, was applied. The test was implemented on 

an Apple II microcomputer. Visual test items were presented 60 cm in front of the 

subject on a Zenith monitor with green text on phosphor background. The keyboard 

that the subjects used had two buttons on the right side and two on the left. The 

distance between buttons on each side was 25 mm. Instructions for the different tests 

were given on the screen at a pace determined by the subject (press a button to 

continue). The Uppsala I version of the test includes the following subtests: 

 

Finger Tapping and Alternation Test (FTA). This test is a simple manual dexterity task 

that measures motor speed and coordination. FTA included five different tasks; right 

index finger tapping (TR); left index finger tapping (TL); right index-middle finger 
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alternation (AR); left index-middle finger alternation (AL) and right-left index finger 

alternation (ARL). Tapping was performed with no support for the hand or arm. 

Each task took 12.5 seconds to complete. The number of tappings/alternations was 

recorded during the last 8 seconds of the test. The percentage difference between 

right and left index finger tapping/alternating was calculated. 

 

Reaction Time Test (RT). This test comprises both visual and auditory stimuli. It 

consists of four tasks; simple auditory and simple visual RT, conducted with the 

dominant index finger (9 stimuli); two-choice (left-right) visual RT (17 stimuli) and 

two-choice visual RT with an auditory signal for response inhibition (25 stimuli with 

50% inhibition rate). The average RT for simple tasks is about 200 msec. For more 

complex stimuli the average RT increases logarithmically with the number of 

response alternatives. Two main meta-indices are extracted from the tests: RT200 and 

RT2000.  

 

The K Test (KT) is a continuous performance task that measures selective attention and 

strategy flexibility. It consists of deciding whether the letter k is present in a set of 10 

characters presented in random positions on the screen. The subject then presses two 

buttons for ‘yes’ or two buttons for ‘no’ as fast as possible. 

 

The Word Recognition Test (WRT). This test of lexical ability was designed to test verbal 

skills. The task is to decide whether or not a certain combination of three letters 

(trigram) is a Swedish word. When the combination is shown, the subject is told to 

press the upper key if it is a Swedish word and the lower key if it is not. A series of 80 

trigrams was presented from four categories: Frequent words, Non-frequent words, 

Pronounceable non-words, Non-pronounceable non-words. 

 

The Perceptual Maze Test (PMT) was originally designed by Elithorne in a paper and pencil 

version. The objective was to measure visual search: visuospatial ability and strategy 

flexibility.  A maze is projected on the monitor. The tasks consist of completing a 

pathway through the maze, as fast as possible and with as many targets included as 

possible. It is possible to go back and correct your pathway if you want to include more 

targets. 
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3.2.3   Beck Depression Inventory 

Symptoms of depression were assessed using the Beck Depression Inventory, BDI  (Beck et 

al., 1961). The BDI inventory is a 21-item self-administered rating inventory measuring 

characteristic attitudes and symptoms of depression. A meta-analysis of the internal 

consistency for BDI reported a mean coefficient alpha of 0.86 for psychiatric patients and 

0.81 for non-psychiatric subjects (Beck, Steer & Garbin, 1988). 

 

3.2.4   Cytokine levels 

Sera were collected from the ED patients and the control group. Twelve patients were 

tested before initial treatment took place; seven patients were tested during treatment and 

the rest by the end of the treatment programme. All samples were separated and frozen at 

–70°C within four hours after testing. A high sensitivity immunoassay kit, Quantikine® 

HS, Human TNF-α/TNFSF1, was used to detect levels of TNF-α in patient and control 

sera, whereas Quantikine® Human IL-6 immunoassay was used to detect levels of IL-6. 

Both assay kits were obtained from R&D systems, Abingdon, UK. The analyses were 

performed according to the manufacturer’s instructions. Levels of IL-6 and TNF-α were 

expressed as pg/ml.  No cytokine values exceeded the measurement range of the assay 

kits.  

 
3.3   STATISTICAL ANALYSES 
 
3.3.1   Study I 

Associations of social characteristics and school performance with incidence of ED were 

studied using multivariable Cox regression models, adjusted for age and period. The 

standard errors of the estimates were calculated allowing for the potential correlations 

caused by subjects who share the same parents or grandparents. As school marks were 

observed at 15 years of age, the study period in analyses of school performance did not 

begin until this age. For all other risk factors, exposure began at 12 years. Women who 

died or emigrated before the end of follow-up (end December 2002) were censored at the 

date of death or emigration. All analyses were performed using Stata software; Stata/IC 

version 10.0 for Macintosh and Stata/SE version 10.0. 

 
3.3.2   Study II 

For comparisons of KSP scale scores between eating disorder groups and controls, 

univariate analyses of variance, ANOVA, were applied using raw score data. For 
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presentation in graphs, the mean scale scores for groups were transformed into normative 

T-scores, (M=50, SD=10) based on a Swedish age and gender-stratified, non-patient 

sample (Bergman et al., 1988). A group of matched controls was used concerning KSP 

personality in order to validate normative test scores in an age-matched control group of 

the same sex. For comparisons between patient groups, the independent two-sided t-test 

was used. To estimate associations between categorical variables, the Pearson’s Chi-Square 

(χ2) for non-parametric tests was used. For comparisons between high and low scores on 

different scales, the cut-off point has been set to “high” when scores are over T=60 and 

“low” for scores below T=40. All analyses were performed using SPSS (version 11). 

 

3.3.3   Study III 

When comparing serum levels of TNF-α and IL-6 (pg/ml) between ED patients and 

controls un-paired t-tests (one-tailed) were used, based on previous data predicting higher 

levels of cytokines in ED patient groups. For comparisons between patient subgroups 

according to diagnoses (AN and BN) or depression un-paired t-tests (two-tailed) were 

applied. Because of the skewed distribution in the immunological variables, Spearman’s 

rank correlation coefficient was used to examine relationships between TNF-α and IL6, 

and between levels of cytokines and personality scale raw scores. For illustrative purposes, 

mean group personality scale scores were then transformed into age- and sex-related 

normative T-scores, (M=50, SD=10), based on results from a randomly selected Swedish 

non-patient sample population (Bergman et al., 1988). All analyses were performed using 

Stata (Stata/IC 10.0 for Macintosh). 

 
3.3.4   Study IV 

To reduce the number of output variables of APT, all raw data were transformed into a 

standardized set of meta-indices, expressed as T-scores (M=50, SD=+10). Norm data are 

based on data collected continuously since the beginning of 1980. The number of healthy 

volunteers for different tests varies from 250 up to 1000 (Levander, 1988). For APT, all 

comparisons between groups were analysed using univariate analyses of variance, 

ANOVAs, with post-hoc tests using Tukey’s HSD. For comparisons between patient 

groups and between pre- and post-treatment performance, a two-sided t-test for 

dependent measures was used. All analyses were performed using SPSS software for 

Windows (version 15.0). 
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4.     RESULTS AND DISCUSSION 
 

The following section contains a summary of the four different studies included in the 

thesis. To read the material in its entirety, see the original papers at the end of the thesis. 

The aim of each study, the main results and a brief discussion are presented below. 

 

4.1  Study I 
Main aim  

The aim of our study was to investigate social and family background factors and school 

performance in relation to incidence of hospitalization for ED among females in a large 

multigenerational Swedish cohort. 

 

Results 

There were 55 cases of ED recorded among the 13,376 study subjects, who altogether 

completed 171,837 years of follow-up. The most important finding in the present study 

was the increased risk of hospitalization for an ED among daughters of higher educated 

parents. There was a doubled risk of ED associated with parental post-secondary 

education relative to elementary education, and a significant linear trend was observed. It is 

noteworthy that, in line with this trend, a higher than elementary education in maternal 

grandmothers indicated a six-fold risk of ED relative to elementary education, a result that 

was significant even when adjusted for grandfathers’ and parental education. Furthermore, 

we found a higher risk of ED among females with the highest grades. Even after adjusting 

for parental education, there was a marked increase in risk of ED among females with the 

highest grades in Swedish language and a linear trend in increasing risk of ED with 

increasing grades in English. Parental social characteristics and maternal social background 

thus appear to be associated with risk of hospitalization for ED in daughters. Together 

these findings indicate that high internal and external demands play a role in the aetiology 

of ED. 

 

Discussion 

A main limitation of our study is the fact that we could only study risk of hospitalization 

for ED and could not include cases of ED diagnosed and treated in outpatient care. This 

means that our analysis is necessarily restricted to the most severe cases of ED that 

required hospitalization. On the other hand, it is most likely that during the period of 

follow-up, and the earlier years of follow-up in particular, clinically diagnosed cases of ED 
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would be admitted to inpatient care. The analyses presented in this paper are adjusted for 

age and calendar period, and in that way also indirectly address problems associated with 

changing diagnostic and treatment practices over the period of our study. 

 

There is a possibility that our outcome is influenced by differential health-care seeking 

behaviour in families with different social positions or different levels of parental 

education. It is plausible that, e.g., parents with higher education may seek medical help for 

their daughters earlier or be more active in requesting access to inpatient care. Higher 

education in parents may also result in better awareness of psychiatric disorders like AN 

and BN, especially early on when these disorders were not getting as much attention in the 

media. This in turn would be closely linked to getting professional help. We conclude that 

higher parental and grandparental education and higher school grades may increase the risk 

of hospitalization for eating disorders in female offspring, possibly through high internal 

and external demands. 

 

4.2   Study II 

Main aim 

The present study aims at exploring personality traits, self-injurious behaviour, and suicide 

attempts in a group of severely ill eating disorder patients.  

 

Results 

The results, based on dimensional data from Karolinska Scales of Personality, were 

supported by earlier findings showing marked differences between patients with eating 

disorders and healthy controls on somatic stress and physiological tension, as well as on 

cognitive-social anxiety. Patients with bulimia nervosa (BN) were characterized by very 

high scores on scales measuring anxiety and low psychic strength as compared to both the 

anorexia nervosa (AN) group and the controls. The BN group also reported a higher level 

of inhibited aggression (indicator of depressive tendencies) and received high scores on 

items reflecting hostility, detachment and social maladjustment. Overall, BN patients 

displayed much lower scores on social adaptation, especially concerning negative 

childhood environment and low childhood adjustment.  

 

Further, the results indicated that self-injurious behaviour and suicide attempts were more 

common among the bulimia nervosa patients. This group was also characterized by high 

psychic anxiety connected to high scores on hostility and detachment. The differences in 
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childhood physical and/or sexual abuse did not seem to be related to self-injurious 

behaviour or suicide in this material, although such a relationship has been seen in 

previous studies.  

Discussion 

Contrary to our hypothesis, there were no major differences in personality traits between 

subgroups with self-injurious and suicidal behaviour. Because one of the shortcomings of 

the study is the small number of subjects in the patient group, results have to be 

interpreted with caution, and therefore do not contradict the claim that women with a 

history of abuse are at risk for developing psychopathological behaviour and/or substance 

abuse in general. The present findings supported the notion that these disorders do not 

only involve somatic problems and symptoms, but also comprise other complications such 

as self-injurious behaviour, suicide attempts and severe depression. Our results indicated 

that low social adaptation and high anxiety could be a predisposing factor in the 

development of eating disorders, especially in patients with BN and self-injurious 

behaviour. 

 

4.3   Study III 

Main aim 

The purpose of the present study was to examine whether cytokines TNF-α and IL-6 are 

increased in patients with ED. It was hypothesized that non-infected patients with ED 

would have increased levels of cytokines in comparison to healthy non-infected controls. 

 

Results 

In line with the hypothesis, the study indicated a pattern of increased levels of cytokines in 

severely ill female ED patients as compared to healthy control subjects. The patient group 

displayed increased levels of the cytokine TNF-α and a tendency towards increased IL-6 

levels. Further, in accordance with expectations, the cytokine IL-6 was positively related to 

personality traits reflecting anxiety and aggression (see Table 6). TNF-α tended to be 

related to the same (psychic anxiety) and other aspects of anxiety and aggression. The two 

variables TNF-α and IL-6 were not correlated. Patients with BN had higher levels of both 

cytokines TNF-α and IL-6 as compared to controls, while the AN group did not differ 

from controls. Increased levels of cytokines did not seem to be mainly associated to 

depression. It cannot be excluded that co-morbid conditions in the group contributes to 

the higher cytokine values.  
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Table 6   Spearman’s rank correlation coefficients between levels of cytokines TNF-α and 
IL-6 (pg/ml) versus KSP scale scores in a group of patients with Eating Disorders 
(n=26). Descriptions of high scores in the KSP anxiety- and aggression-related 
scales. 

  

Karolinska Scales of Personality Cytokines  Description of high scores 

 TNF-α IL-6  

Anxiety-related scales     

   Somatic Anxiety (SA)  0.06 0.50*** Autonomic disturbances, restless, panicky 

   Muscular Tension (MT)  0.31 0.34* Tense and unable to relax 

   Psychic Anxiety (PA)  0.37* 0.38* Worrying, lack of self-confidence, sensitive 

   Psychasthenia (Ps)  0.16 0.37* Easily fatigued 

   Inhibition of Aggression (Inh) 

 

Aggression-related scales 

 0.37* 0.17 Inability to speak up, non-assertive 

  Aggression scales  

  Verbal Aggression (VA) 

 

-0.28 

  

0.07 

 

Expressing anger verbally, getting into arguments 

   Indirect Aggression (IA)  0.35*  0.12 Showing anger indirectly, sulking 

   Irritability (Irr) 

   Hostility scales 

 0.05 0.58*** Irritable, lack of patience 

   Suspicion (S)  0.22  0.41** Suspicious, distrusting 

   Guilt (G)  0.32  0.36* Remorseful, ashamed of bad thoughts 

 
Note. *p<0.10, **p<0.05, ***p<0.01   

 

Discussion 

It is important to note that, contrary to expectations, there were no relationships between 

levels of cytokines and depression symptomatology as measured by BDI. We did find, 

however, that TNF-α was correlated with anxiety and inhibition of aggression, both traits 

being closely related to depression. This discrepancy might be due to the measure 

indicating depressive symptoms rather than clinical depression. The increased levels of 

cytokines in the present ED group was associated with different personality traits 

indicating aggression and hostility. The present results, if interpreted with caution, may 

have some implications for clinical work and stimulate further research on the issue. It is 

of importance to bear in mind that the present study group of patients with ED comprise 

severely ill patients sent to the clinic from different regions of Sweden after repeated 

treatments.  
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4.4   Study IV 
Main aim 

The aim of the present study was to explore neuropsychological functioning in patients 

with ED and healthy controls, applying the APT, Automated Psychological Test. 

 

Results 

The results of this study indicated that neuropsychological functioning was impaired in 

ED patients as compared to matched healthy controls. The areas primarily affected 

included reaction time, verbal ability and strategy-related tasks. Overall, the results 

showed few differences between the AN and BN patient groups. Several 

neuropsychological functions were impaired in the patient group. The AN group was 

characterized by lower motor speed, choosing accuracy over speed and using a more 

reflective problem-solving strategy as compared to the controls. The BN group, in turn, 

performed significantly worse than controls on motor speed, reaction time and verbal 

ability. Furthermore, the BN group was more impulsive and had lower strategy 

flexibility than both controls and the AN group. Finally, both ED groups rated their 

own performance as much worse than their actual results. 

 

Discussion 

The BN group had shorter reaction times, but performed worse than controls on tasks 

including verbal skills. Their verbal decoding speed was also slower. Earlier studies have 

demonstrated impaired verbal skills and reduced visuospatial abilities in bulimics. 

Moreover, the present BN group had a higher impulsivity score than did the AN group 

and controls. This is in line with earlier results on self-reported personality traits performed 

on the present patient group, where the AN group had lower impulsivity than the BN 

group and the controls.  

 

The results further showed that patients with AN focus on performing correctly rather 

than quickly. This could also reflect a preoccupation with details, which results in less 

focus on the entirety, as indicated by their scores on selective attention and sequential 

strategy. This points to deficiencies in visuospatial ability and difficulties in assessing the 

“whole”.  Recent work on information processing in AN strengthens the assumption that 

these patients often focus on details, indicating a weakness in central coherence. An 

intriguing finding was that the characteristics for both the present AN and BN groups 

revealed their self-assessment of performance and speed as much below actual scores, and 
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worse than controls did. This may reflect their low underlying self-esteem, which is found 

to be one of the core traits of eating disorders.  

 

5.   GENERAL DISCUSSION 

 
The overall aim of the present thesis was to study eating disorders from a biological, 

psychological and social perspective and to consider different aspects of the aetiology and 

clinical course of these disorders. The objective was not, however, to provide a full 

explanation of how these areas are interrelated, nor was it to describe how isolated factors 

impact on disordered eating. The perspectives are rather exploratory, illustrating how 

interactions between aspects of social background and individual differences can be 

described in relation to eating disorders.  

 

5.1  MAIN FINDINGS 

Different aspects of social and family background have been highlighted and explored 

through a large register study, including three generations. The results indicate that social 

background is an important factor in the development of eating disorders. Higher 

education in parents and maternal grandparents was associated with higher risk of 

hospitalization for different subtypes of ED. Furthermore, we found a higher risk of ED 

in women with the highest school grades. It is essential to mention that the outcome 

measure is based on data from the inpatient registry, which makes these findings 

somewhat ambiguous. Although awareness of eating disorders has increased 

considerably during the recent years, the result may still reflect differences in help-

seeking behaviour. Underlying factors, such as perceived high demands and a desire to 

please, may be of importance in these findings. Perfectionism is known to be a core 

feature in eating disorders, and the ambition to live up to expectations can make an 

individual more susceptible. 

 

The present clinical studies showed that patients with eating disorders had higher scores 

on somatic stress and physiological tension, as well as on cognitive-social anxiety than did 

healthy controls. Patients with bulimia nervosa were characterized by low social 

adaptation, especially concerning negative childhood environment and low childhood 

adjustment, and high co-morbidity with self-injurious behaviour and suicide attempts. The 

present sample is based on a patient group that has been ill for a long time, and the 
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severity of co-morbid symptoms could be interpreted as complications of a persistent 

eating disorder. 

 

Biological markers as measured by cytokines indicated higher levels of pro-inflammatory 

proteins in the patient group, which, in turn, was related to personality traits reflecting 

anxiety and aggression. These findings are possibly related to an imbalance in the 

endocrine system and individual differences in Considering the high prevalence of 

depression and other co-morbid psychiatric symptoms in the present patient group, we 

cannot exclude an impact of these factors on the increased levels of cytokines. 

 

Finally, neuropsychological impairments and underestimations of the own performance 

were common in both anorexia and bulimia nervosa. These malfunctions can be 

explained by the fact that patients’ cognitive functioning is reduced due the disease. It is, 

however, possible that this is an expression of pre-morbid traits that makes an individual 

more susceptible to an eating disorder. 
 
Together, the present studies contribute information on the importance of individual 

differences and personality as potential mediators in both biological and 

neuropsychological functions. Social and family background are likely to be important 

aspect of development and deviations in behaviour 

 

5.2   METHODOLOGICAL CONSIDERATIONS 
 
The studies included in the present thesis provide further perspectives on the interplay 

between different background factors of relevance to eating disorders. The clinical studies 

contribute knowledge on impaired neuropsychological functions in a group of severely ill 

patients. Furthermore, personality traits are studied in relation to different subtypes of ED 

and co-morbid conditions. Biological markers (cytokines) are explored in relation to 

personality traits. The longitudinal study investigates educational and social background 

and school performance as possible risk factors for ED. 

 

There are, however, a few methodological issues that need to be highlighted. The three 

clinical studies are based on a small number of study subjects. Given the relatively low 

prevalence of eating disorders in the population, this is not uncommon for studies on 

eating disorders. Of more concern is a proportion of non-participants and participants 

with missing data, and the fact that the eating disorder subgroups are small, which calls for 



 

34 
 
  

extra caution when interpreting differences between subgroups. The validity of the results 

is strengthened by the fact that similar findings have been reported by other research 

groups in the same areas of expertise. However, generalizing from the present material is 

not possible since the clinical samples include severely ill patients. Many of the co-morbid 

symptoms and complications shown in the studies are likely to be a consequence of the 

persistent eating disorder. It is important to keep in mind that all the clinical samples are 

based on hospitalized patients. Because the individuals are severely ill, some results are to 

be interpreted as the long-term consequences of a persisting eating disorder. For this 

reason, it is difficult in a sense to conclude which traits are predisposing and which are 

symptoms of the disorder. 

 

Another important aspect is the fact that these findings are based on studies on females. 

This is unfortunate, as males with eating disorder symptoms tend to be neglected, but 

none of the incoming patients were men.  

 

One main limitation of the cohort study is the fact that we could only study risk of 

hospitalization for ED and could not include cases of ED diagnosed and treated in 

outpatient care. This means that our analysis is restricted to the most severe cases of ED 

that required hospitalization. It is, however, very likely that during the study period 

clinically diagnosed cases of ED would be admitted to inpatient care. The analyses 

presented here are adjusted for age and calendar period, and in that way also indirectly 

address problems associated with changing diagnostic and treatment practices over the 

period of our study.   

 

Another aspect that needs to be taken into account is differential patterns of health-care 

seeking behaviours in families with different social positions or different levels of parental 

education. It could be that some groups are more prone to seek help and demand 

adequate treatment. Higher education in parents may result in a better awareness of 

psychiatric disorders such as AN and BN. Yet another possibility is that individuals from 

higher social groups are prioritized by caregivers. 

 
 
5.3   CONCLUDING REMARKS AND FUTURE DIRECTIONS 

Eating disorders are severe psychiatric disorders with significant physical and 

psychosocial complications. Quality of life is substantially impaired, and up to 50% of 

patients never recovers fully from their eating disorder. The current lack of 
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understanding of aetiology hinders development of more effective eating disorder 

treatments. Increased awareness of how eating disorders develop and early detection of 

symptoms are of great relevance in eating disorder prevention. One of the best 

predictors for recovery is treatment at an early stage. 

 

With an increased awareness on risk factors for pathological behaviour we can focus on 

prevention and early treatment. This is not only relevant in eating disorders, but also 

applicable to other psychiatric disorders and symptoms. Increased co-operation between 

schools, family and other resources surrounding adolescents is essential in order to 

understand when to step in and what to do. This is certainly the case for people suffering 

from eating disorders, a group that actually tries to avoid getting help. 

 

Studies on the interplay between social factors, interpersonal variations in behaviour, and 

biological aspects of eating pathology are essential for a better understanding of eating 

disorders. The results from our studies suggest that social background can be of 

importance in the development of different types of ED. The conclusion is not that 

higher education in parents and grandparents actually cause an eating disorder in 

children. Neither is higher school performance assumed to be an isolated risk factor, but 

together, these factors can be seen as manifestations of perceived demands. External and 

internal demand is likely to play an important role in the development of ED. This is 

even more relevant when combined with low self-esteem, as the feeling of not being able 

to live up to expectations plays a crucial role in both anorexia nervosa and bulimia 

nervosa.  

  

Personality traits and individual coping strategies are important in determining how an 

individual handles traumatic events. In our sample social adaptation was found to be low 

for patients with bulimia nervosa. They were also marked by very high levels of anxiety 

and hostility. Personality traits reflecting aggression and anxiety were associated with 

increased levels of pro-inflammatory markers, indicating a biochemical component in 

this behaviour. This opens up for new research on immunological aspects of eating 

pathology. The high prevalence of anxiety, depression and self-injurious behaviour in the 

present clinical sample emphasize the severity of these disorders. Neuropsychological 

impairments, under-evaluations of performance, indicating low self-esteem, points at the 

need for deeper understanding on how neurological mechanisms and behaviour are 
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related. This field is dynamic and will provide interesting knowledge through new neuro-

imaging techniques in the near future.  

 
The present thesis includes information on patients that have been hospitalized for an 

eating disorder. This implies that the groups studied are comprised of severely ill 

individuals. Since the samples are not representative for eating disorder patients in 

general, it is suggested that studies on larger groups including outpatients are performed. 

The present findings do however accentuate the importance of adequate treatment, 

considering high frequency of other psychiatric symptoms in the clinical sample. 

 
Future research aimed at identifying risk factors as well as protective factors will make 

important contributions to both prevention and treatment of eating disorders. Aspects 

of social background that are important in the development of ED need to be studied 

further; including family structure, sibling relations and socioeconomic position. The 

potential role of adverse experiences during childhood and adolescence and their impact 

on an individual level should be explored in relation to later development of eating 

pathology. Gender differences ought to be assessed further. It is important to include 

both males and females in future studies, as the development of eating disorders is likely 

to have a different course in boys and girls. The current diagnostic criteria are aimed at 

defining subtypes of eating disorders in females and may also need to be adapted. 

 

Evidently, an eating disorder is far more than just disordered eating. 
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