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1 Summary 

Background: Motivation to change is a core variable in understanding and treating women with 

both anorexia and bulimia nervosa. The transtheoretical model (TTM) has been put forward as a 

framework for the assessment and treatment of motivation to change for a variety of disorders, 

including eating disorders. Even though motivation and ambivalence should be assessed with 

regard to specific symptoms in eating disorders, there is a lack of validated measures in the 

German language. Due to the importance of motivation to change in women with eating 

disorders, several studies have used the TTM to develop, and test the effectiveness of, face-to-

face motivational programs for this clientele. However, no randomized controlled trial for an 

internet-based program enhancing motivation to change has been conducted. The present 

thesis aimed to establish symptom-specific measures of motivation to change and ambivalence, 

and to develop and evaluate an internet-based therapy program for women with eating 

disorders. 

Methods: Two observational studies and one randomized controlled trial including a total of 

N=460 women with eating disorders were performed. The first study tested the psychometric 

properties (reliability and validity) of a questionnaire assessing motivation to change in a sample 

of N= 63 inpatients. In the second study, the psychometric properties of a questionnaire 

assessing ambivalence in a sample of N =195 women with eating disorders were investigated. 

The third study comprised a randomized controlled trial with N =202 women assessing the 

effectiveness of an internet-based motivational program for women with eating disorders. The 

fourth study systematically investigated the dropout from this program using survival analysis. 

Results: In the observational studies, the questionnaires showed satisfactory psychometric 

properties, with good reliabilities and validities. The randomized controlled trial showed 

significant time x group interactions, demonstrating that the internet-based program was 
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effective in enhancing motivation to change, and in reducing some eating disorder symptoms. 

However, the dropout from the program was 51 %, with participants with more severe eating 

disorder pathology and depressive mood being more likely to terminate the program 

prematurely. 

Discussion: The results demonstrate the feasibility of both symptom-specific assessment of 

motivation to change and measurements of ambivalence across eating disorder diagnoses, 

enabling novel research questions and supporting clinical work. Evidence for the efficacy of the 

internet-based program in enhancing participants’ motivation to change and reducing eating 

disorder symptoms support the wider adoption of such programs. The results from the dropout 

analysis offer new perspectives for future research on additional treatment modules for women 

at risk of terminating treatment prematurely. 
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2 Introduction 

Women with anorexia and bulimia nervosa suffer from severe mental and physical 

consequences such as shame, social isolation, depression, loss of fertility and cardiovascular 

problems, and even premature death in up to 10 % of all anorectic and 7 % of all bulimic 

patients (Crow et al., 2009; Mitchell & Crow, 2006; Nielsen, 2001; Schmidt & Treasure, 2006; 

Strumia, 2005). Moreover, these illnesses are often very persistent, and individuals with 

anorexia or bulimia nervosa show a chronic course of disease (Berkman, Lohr, & Bulik, 2007). 

There is also evidence that women affected by the more common subthreshold anorexia and 

bulimia nervosa (i.e., eating disorder not otherwise specified) experience similar consequences 

and long-term courses of illness (Crow et al., 2009; Fairburn et al., 2007; Keel & Brown, 2010). 

Therefore, the treatment of all of these eating disorders is highly relevant to the patients, their 

caregivers and society as a whole (Kyriacou, Treasure, & Schmidt, 2008; Mond, Hay, Rodgers, 

Owen, & Beumont, 2005; Mond & Hay, 2005).  

Unfortunately, there are several major problems in the treatment of eating disorders. First, many 

women with eating disorders only seek adequate help after a long period of illness, which is 

associated with a poorer outcome (Becker, Hadley Arrindell, Perloe, Fay, & Striegel-Moore, 

2010; Hart, Granillo, Jorm, & Paxton, 2011). Second, the efficacy of the established treatment 

protocols, such as cognitive-behavioural therapy or family-based treatment, is only moderate, 

with a responder rate of approximately 30 % in both anorexia nervosa (Fairburn, 2005) and 

bulimia nervosa (Zeeck, Weber, Sandholz, Joos, & Hartmann, 2011), with a slightly better 

outcome for bulimia nervosa (Clausen, 2008). In addition, 20-50% of patients relapse after 

therapy (Keel, Dorer, Franko, Jackson, & Herzog, 2005). Third, many patients drop out of 

treatment prematurely, which is also known to have a negative effect of the course of illness 

(Bell, 2001; Steel, Jones, & Adcock, 2000; Zeeck, Hartmann, Buchholz, & Herzog, 2005).  
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A common factor leading to these unfavourable outcomes is the typically low motivation to 

change in women with anorexia and bulimia nervosa. Several studies have shown that high 

motivation to change in women with eating disorders is linked to a better treatment adherence 

(Bandini et al., 2006; Geller, Cockell, & Drab, 2001; Gowers & Smyth, 2004) and favourable 

treatment gains (Castro-Fornieles et al., 2011; Franko, 1997; Gusella, Bird, & Butler, 2003; 

Rodriguez-Cano & Beato-Fernandez, 2005; Wade, Frayne, Edwards, Robertson, & Gilchrist, 

2009a). 

This thesis focuses on the measurement and enhancement of motivation to change in women 

with eating disorders1. Specifically, it will describe the development and evaluation of novel tools 

to assess motivation to change and a randomized controlled trial (RCT) in the efficacy of an 

online program to enhance motivation to change. In the following, a general introduction to the 

concept of motivation to change will be provided, followed by an overview of assessment 

methods, interventions and their common problems. Finally, an overview of the studies included 

in the thesis will be given. 

2.1 Motivation to change — Definition and conceptualization in the 

Transtheoretical Model of Change 

Miller and Rollnick (1991) define motivation to change as “the probability that a person will enter 

into, continue, and adhere to a specific change strategy” (p. 19). Motivation to change has been 

extensively studied and described within the Transtheoretical Model of Change (TTM; 

DiClemente & Velasquez, 2002; McConnaughy, Prochaska, & Velicer, 1983; Prochaska & 

DiClemente, 1992; Rossi et al., 1994). The TTM was originally developed to describe smoking 

cessation (Prochaska & Diclemente, 1983, 1992), and has since been adapted to encompass a 

broad variety of problem behaviours including alcohol and drug abuse, health behaviour and 
                                                
1 As this thesis deals with women with anorexia and bulimia nervosa as well as eating disorders not 
otherwise specified, the term eating disorders will be used to describe these disorders. Moreover, only 
studies including these eating disorders will be cited. Unless otherwise and explicitly stated, patients with 
binge eating disorder will not be considered. 
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eating disorders (Hasler, Delsignore, Milos, Buddeverg, & Schnyder, 2004; Prochaska et al., 

1994; Prochaska, Redding, & Evers, 2002). It is used as a framework for both the measurement 

and the treatment of motivational problems in women with eating disorders (Dray & Wade, 

2012; Hasler et al., 2004; Treasure & Ward, 1997; Wilson & Schlam, 2004). The TTM describes 

human change processes, either therapeutic or self-initiated in nature. The authors claim that 

the higher a person’s motivation to change and his or her self-efficacy, the higher the probability 

that the person will apply specific strategies to change the problem behaviour (Hall & Rossi, 

2008; McConnaughy et al., 1983). Motivation to change can be classified into five stages of 

readiness (or the “when to change” according to Hasler and colleagues; Hasler, Delsignore, 

Milos, Buddeverg, & Schnyder, 2004) which describe degrees of involvement in the therapeutic 

process (Prochaska & DiClemente, 1992): 1. Precontemplation, in which people are unaware of 

their problem or are not willing to change their behaviour; 2. Contemplation, in which they are 

seriously thinking about changing their behaviour but are not yet ready to make a decision; 3. 

Preparation, in which they have the intention to change their behaviour in the near future; 4. 

Action, in which they are actively modifying their behaviour or in which they have changed their 

behaviour within the last six months; and 5. Maintenance, in which they are working to maintain 

the changes they achieved more than six months ago and prevent relapse (Prochaska & 

DiClemente, 1992; Prochaska et al., 1994, see figure 1). In the original model, a sixth stage 

(Termination) was hypothesized (Prochaska & DiClemente, 1992; Prochaska et al., 1994), in 

which the originally problematic behaviours are no longer a problem. However, this scale has 

not been widely used in recent research on eating disorders (Gusella, Bird, et al., 2003) or other 

problem behaviours (Guite, Logan, Simons, Blood, & Kerns, 2011), because it has not been 

empirically supported and is of little importance for therapeutic decisions. 
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Figure 1. The stages of change according to the  

Transtheoretical Model of Change (retrieved from  

http://www.talentinontwikkeling.org, May 2013). 

 

Relapse typically occurs several times whilst the sufferer is moving through the earlier stages 

before long-term maintenance is achieved (Prochaska & DiClemente, 1992). The TTM also 

postulates that people use different processes to change their behaviour and progress through 

the stages, including emotional, cognitive or behavioural strategies (the “how to change”; 

(Hasler et al., 2004; Traviss, Heywood-Everett, & Hill, 2013). Furthermore, the TTM 

incorporates different levels of change, which deal with the different target problems including 

behavioural, cognitive, intrapersonal or interpersonal problems (the “what to change”; Hasler et 

al., 2004). In research and practice, the stages of change have received the greatest attention 

as the most relevant facet of the TTM (Sutton, 2000).  

A core task in terms of moving through the stages of the TTM towards a higher motivation to 

change is resolving ambivalence and forming a decision to change (Prochaska, Velicer, 

Diclemente, & Fava, 1988). It is hypothesized that people perceive arguments for and against 
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their problem behaviour, which they must weigh against each other. This constitutes a decision-

making process. The TTM postulates two principles of change that operationalize the 

relationship between ambivalence and motivation to change: the strong and weak principle of 

change (Hall & Rossi, 2008; Prochaska, 1994). The strong principle of change implies that 

advancement from precontemplation to action is a function of approximately one standard 

deviation increase in the pros of a behaviour change. The weak principle of change entails that 

movement from precontemplation to action is a function of approximately half a standard 

deviation decrease in the cons of a health behaviour change. It is assumed in the TTM that the 

more arguments for change and the fewer arguments against change an individual holds, the 

higher the motivation to change will be (Prochaska et al., 1994). An association between 

motivation to change and ambivalence has been found in people with a variety of psychological 

problems, including addictive behaviours (Dijkstra, De Vries, & Bakker, 1996, Cunningham, 

Sobell, Sobell, & Gaskin,1994) and also in women with eating disorders (Blake, Turnbull, & 

Treasure, 1997; Cockell, Geller, & Linden, 2003; Hall & Rossi, 2008; Leung, Ma, & Russell, 

2012; Rieger, Touyz, & Beumont, 2002).  

However, there is also a body of criticism of the TTM (Littell & Girvin, 2002; Sutton, 2000; 

Waller, 2012; West, 2005; Wilson & Schlam, 2004). The main criticism is directed against the 

idea that motivation changes in a series of discrete steps (Littell & Girvin, 2002; West, 2005). 

Rather than being supported by research some authors believe that the differences between 

stages as postulated in the TTM are based on arbitrary theoretical concepts (auch as aspects of 

time, intention) that have little meaning for patients (West, 2005). The implication of a discrete 

stage model has also resulted in measurements that are criticised for having low validity (Littell 

& Girvin, 2002) and the danger of alienating patients (Wilson & Schlam, 2004). Furthermore, 

Walker (2012) calls the (assessment of) stages of change a “manifesto”, highlighting the fact 

that the verbally reported level of motivation may not be identical with the real intention and 
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readiness to change. He proposes to use a more behaviour orientated conceptualisation of 

motivation and to assess overt behaviour as this is more predictive of later behaviour change.  

Not only the discrete stage-model, but also the other aspects of the TTM have been questioned. 

Robert West (2005) highlighted that the TTM only considers some psychological theories of 

behaviour change, e.g. reasoned action, (Ajzen & Fishbein, 1980) while other theories, e.g. 

classical and operant conditioning, are not considered. Furthermore, the hypothesised relations 

of the TTM are often not tested properly (Sutton, 2000) with cross sectional data being used to 

test longitudinal relationships. For example the meta-analysis on the strong and the weak 

principle of change (Hall & Rossi, 2008) only uses cross sectional data as evidence for 

predicting future behaviour change.  

2.1.1 Motivation to change in women with eating disorders 

Despite its criticism, the TTM has been successfully applied to women with eating disorders, 

and the stages of change have shown their utility in predicting treatment outcome, including 

Body Mass Index, eating attitudes and psychopathology (Dray & Wade, 2012). Women with 

eating disorders have been shown to be relatively highly ambivalent regarding overcoming their 

illness (e.g., Cockell, Geller, & Linden, 2003; Gale, Holliday, Troop, Serpell, & Treasure, 2006; 

Serpell, Treasure, Teasdale, & Sullivan, 1999; Serpell & Treasure, 2002) and poorly motivated 

to change their problem behaviour (e.g., Casasnovas et al., 2007; Geller & Drab, 1999). Women 

with bulimia nervosa appear to be slightly more motivated to change their behaviour than 

women with anorexia nervosa (Casasnovas et al., 2007). However, a different body of research 

has investigated these results in more detail, and demonstrated that the differences in 

motivation to change between patients with different eating disorder diagnoses might stem from 

a different motivation with respect to different eating disorder symptoms (Martinez et al., 2007; 

Perkins et al., 2007; Rieger et al., 2002). It has been shown that patients with both anorexia and 

bulimia nervosa are more motivated to overcome the permanent thoughts about food and 

calories or about their own body as well as the binge eating and purging behaviour. On the 
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other hand, the motivation to change the restrictive eating and the pursuit of an unrealistically 

slim body ideal is much lower both in patients with anorexia nervosa and in those with bulimia 

nervosa (Martinez et al., 2007; Perkins et al., 2007; Rieger & Touyz, 2006). Some authors even 

argue that it is impossible to allocate a woman with an eating disorder to only one motivational 

stage; instead, they believe, it is necessary to measure motivation to change separately for 

each symptom domain in the eating disorders (Rieger et al., 2000). This differentiation has very 

important implications for the tailoring of treatment and the assessment of motivation to change 

(see section 2.2.1). 

Several studies found that women with higher motivation to change display less severe eating 

disorder symptoms, especially concerning the psychological aspects such as thoughts about 

food or body-related self-esteem (Bardone-Cone, 2013). In studies using longitudinal designs, 

motivation to change has also been found to be predictive of treatment gains in patients with 

anorexia (Wade, Frayne, Edwards, Robertson, & Gilchrist, 2009) and bulimia nervosa (Franko, 

1997; Mansour et al., 2012; Serpell, Treasure, Teasdale, & Sullivan, 1999; Wolk & Devlin, 2001) 

as well as in girls suffering from eating disorders not otherwise specified (Gusella, Bird, et al., 

2003). In this respect, patients with high motivation to change at pretreatment are more likely to 

show a more positive therapy outcome, such as reduction of bingeing (Franko, 1997; Mansour 

et al., 2012), purging as well as weight gains (Carrard et al., 2010) and of eating disordered 

thoughts (Mansour et al., 2012) than patients with an initially low motivation to change. 

Motivation to change is also relevant in terms of treatment adherence in patients with eating 

disorders (Dray & Wade, 2012), with a low motivation to change aggravating the risk of 

premature termination of eating disorder treatment (Bandini et al., 2006; Geller, Cockell, & Drab, 

2001; Gowers & Smyth, 2004).  

To sum up, a high proportion of the aforementioned problems in the treatment of eating 

disorders can at least partially be attributed to patients’ low motivation to change (Geller & 

Dunn, 2011; Ward, Troop, Todd, & Treasure, 1996). The TTM offers a framework to assess and 
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classify patients’ motivation to change. Moreover, the model, and the resulting therapeutic 

interventions (see section 2.3), offer strategies to enhance patients’ motivation to change, with 

the aim of improving the so far unsatisfactory treatment outcomes for women with eating 

disorders. To investigate such interventions, valid assessment tools are needed. 

2.2 Assessment of motivation to change and ambivalence in eating 

disorders 

2.2.1 Assessment of motivation to change 

Due to the high relevance of motivation to change for the outcome of eating disorders, a variety 

of measures for motivation to change have been developed in the English language (for a 

review, see: Hötzel, von Brachel, Schloßmacher, & Vocks, 2013). All of these instruments are 

based on the TTM. As such, they aim to aid decision-making in therapy settings, in which they 

enable therapists to quickly gain insight into their patients’ motivation to change and adopt 

therapeutic strategies accordingly (Hötzel, von Brachel, Schloßmacher, et al., 2013). As patients 

with eating disorders are also prone to shame (Troop, Allan, Serpell, & Treasure, 2008), clinical 

practice shows that it is easier for them to fill out a questionnaire concerning their motivation to 

change than to articulate their reluctance or their inconclusiveness about changing some of their 

eating disorder behaviours. Furthermore, these instruments help to monitor motivational 

changes over the course of an individual therapy as well as within clinical trials aiming at 

enhancing motivation to change in women with eating disorders. The latter is especially 

valuable as there have been many methodological difficulties in terms of the inappropriate 

assessment of motivational aspects in the evaluation of motivational enhancement strategies in 

women with eating disorders (Dray & Wade, 2012). In addition to this, these assessment tools 

could be used in basic research on motivation to change and the TTM. 

Although it has been criticized for its generic assessment, the University of Rhode Island 

Assessment Scale (URICA) has shown satisfactory psychometric properties in different clinical 
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populations, including women with eating disorders (Dunn, Neighbors, & Larimer, 2003; Hasler, 

Klaghofer, & Buddeberg, 2003; McConnaughy, DiClemente, Prochaska, & Velicer, 1989). It has 

been translated into different languages, thus enabling a comparison of results of clinical trials 

to enhance motivation to change in different countries (Chan, Chan, Siu, & Poon, 2007; Hasler 

et al., 2003). The URICA consists of four subscales, which represent the most important stages 

of change according to the TTM: precontemplation, contemplation, action, and maintenance. 

Therefore, it is possible to calculate four different scores for each participant. Some authors 

argue that the problem of generic assessment can be evaded by regarding these four subscales 

separately (Hasler et al., 2004). In addition to its international publicity, the URICA holds a 

further major advantage over all of the symptom-specific measurements. The stages of change 

according to the TTM represent an ordinal scale level rather than an interval level (Ackard, Croll, 

Richter, Adlis, & Wonderlich, 2009). This is often not displayed in the use of statistical tests, in 

which measures of stages of change assume an interval level. The URICA, in contrast to all of 

the symptom-specific questionnaires described below, consists of four subscales and does not 

necessarily allocate one main stage to the subjects. Therefore, the assumed interval scale level 

which is implied in the statistical tests seems much more suitable. There is one other 

questionnaire assessing motivation to change in the eating disorders in a global manner: The 

Motivational Stages of Change for Adolescents Recovering from an Eating Disorder 

(MSCARED; Gusella, Butler, Nichols, & Bird, 2003). This questionnaire was adopted from the 

URICA and also shows good psychometric properties, with good test-retest reliabilities and 

moderate correlations with measures of eating disorder symptoms (Gusella et al., 2003). It has 

been successfully used in various studies with young patients (Bardone-Cone, 2013; Gusella et 

al., 2003 a; Gusella, Bird & Butler, 2003). 

As mentioned above, many authors argue that it is inappropriate to allocate a woman with an 

eating disorder to a single motivational stage (Geller, Brown, & Srikameswaran, 2011; Martinez 

et al., 2007; Rieger et al., 2000). Indeed, patients’ motivation varies vastly between the different 
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symptom domains. Patients tend to be more motivated to change the binge eating or the 

constant preoccupation with food than the restrictive food intake (Perkins et al., 2007). 

Furthermore, symptom-specific assessment of motivation to change explains more variance in 

symptom severity than a global measure (Dunn et al., 2003). Therefore, symptom-specific 

assessments are recommended for women with eating disorders whenever possible (Hötzel, 

von Brachel, Schloßmacher, et al., 2013). There is one interview capturing motivation to change 

in the eating disorders, the Readiness and Motivation Interview ( RMI; Geller & Drab, 1999; 

Geller et al., 2001). This has very good psychometric properties and is seen as an assessment 

tool which helps to build a collaborative therapeutic alliance and prevents the diagnostic process 

from alienating patients (Sullivan & Terris, 2001). Nevertheless, it is time-consuming and can 

only be conducted by professionals with extra training. Furthermore, it can only be administered 

in a face-to-face setting and cannot be used in web-based approaches. For this reason, it is not 

discussed further in this thesis. 

In the English language, there are four questionnaires measuring motivation to change in 

women with eating disorders in a symptom-specific manner with published information on 

reliability and validity: The Anorexia Nervosa Stages of Change Questionnaire (ANSOCQ; 

Rieger et al., 2000; Rieger, Touyz, & Beumont, 2002), the Bulimia Nervosa Stages of Change 

Questionnaire (BNSOCQ; Martinez et al., 2007), the Readiness and Motivation Questionnaire 

(RMQ; Geller, Brown, Srikameswaran, Piper, & Dunn, 2013) and the Eating Disorders Stages of 

Change Questionnaire (EDSOCQ; Ackard, Croll, Richter, Adlis, & Wonderlich, 2009). All show 

satisfactory psychometric properties, with good internal consistencies, test-retest reliabilities 

(ANSOCQ; BNSOCQ & EDSOC) and interrater agreement (RMI), and moderate correlations 

with measures of eating disorder severity. They differ with regard to their area of application 

(some are only valid for a certain age range or subgroups) as well as their predictive utility. The 

ANSOCQ and BNSOCQ can only be used in women with anorexia nervosa or bulimia nervosa, 

respectively, whereas the RMQ and the EDSOC can be applied to a variety of eating disorders, 
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including anorexia and bulimia nervosa as well as eating disorders not otherwise specified. This 

is more in line with the Transdiagnostic Model of Eating Disorders and takes into account the 

similarities between patients with anorexia and bulimia nervosa as well as the huge number of 

eating disorder patients who migrate between the diagnostic categories (Fairburn et al., 2009; 

Fairburn, 2003; Gusella, Butler, Nichols, & Bird, 2003; Keel et al., 2009). The ANSOCQ and the 

EDSOC have been investigated both in adolescents and adults, whereas the RMQ has only 

been applied to adults. The BNSOCQ, however, has only been used in adolescents. The RMQ 

and the ANSOCQ are the questionnaires with the best predictive utility (Hötzel, von Brachel, 

Schloßmacher, et al., 2013). The ANSOCQ has been thoroughly studied in at least three 

studies investigating its psychometric properties and is the most widely used instrument among 

these questionnaires.  

So far, there is currently no measure that assesses symptom-specific motivation to change that 

can be used in women with AN and BN in the German language (von Wietersheim & Hoffmann, 

2011).  

2.2.2 Assessment of ambivalence 

In contrast to motivation to change, there has been little effort to develop instruments capturing 

eating-disordered patients’ ambivalence. In the TTM, ambivalence is defined as a decisional 

balance and was originally assessed with decisional balance scales (Prochaska et al., 1994). 

These scales capture subjects’ arguments for and against a behaviour change or for and 

against a problem behaviour, respectively (Cockell et al., 2003) Nevertheless, the assessment 

of ambivalence is important for treating eating disorders, as therapists have to deal with their 

patients’ arguments for and against their eating disorder or for and against change, respectively 

(Miller & Rose, 2009). Furthermore, in the TTM, it is hypothesized that decisional balance 

scales allow researchers to quantify the decision-making process and monitor the progress 

through the different motivational stages (Prochaska et al., 1994, see the description of the 

strong and the weak principle of change in section 2.1). There is evidence that ambivalence is 
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not only linked to motivation to change (Blake, Turnbull, & Treasure, 1997; Cockell et al., 2003; 

Rieger et al., 2002) but also predicts treatment outcome (Delinsky et al., 2011). Therefore, 

reliable and valid instruments assessing ambivalence in the eating disorders are needed to 

enhance individual therapy as well as basic research and clinical trials. 

Three measurements of ambivalence exist in the English language, all of which comprise a 

decisional balance scale (Hötzel, von Brachel, Schloßmacher, et al., 2013). The Decisional 

Balance Scale for Anorexia Nervosa (DB; Cockell, Geller, & Linden, 2002) and the Pros and 

Cons of Anorexia Nervosa (P-CAN; Serpell, Neidermann, Haworth, Emmanueli, & Lask, 2003; 

Serpell, Teasdale, Troop, & Treasure, 2004) are both designed to capture ambivalence, i.e. the 

benefits and burdens of having anorexia nervosa. The Pros and Cons of Eating Disorders (P-

CED; Gale, Holliday, Troop, Serpell, & Treasure, 2006) is designed for a broader application 

and can be used both in women with anorexia and bulimia nervosa. The P-CED is an extension 

of the P-CAN, insofar as items dealing with bulimic symptoms have been added to the P-CAN. 

All three of the measurements describe benefits of having an eating disorder (e.g. feeling 

special due to the eating disorder) and the burdens of the illness (e.g. having trouble 

concentrating due to the eating disorder). The DB also contains a third dimension besides the 

benefits and burdens, functional avoidance, i.e. using the eating disorders as a means to avoid 

difficult tasks. The latter entails the possibility of avoiding dealing with certain emotions or 

(developmental) tasks thanks to the eating disorder. Reliability scores with satisfactory internal 

consistencies and test-retest reliabilities have only been reported for the P-CAN and the DB. All 

three of the decisional balance scales show good validity, with moderate correlations with 

measures of eating disorder pathology and motivation to change (Cockell et al., 2003; Gale et 

al., 2006; Serpell et al., 2003, 2004). As described above, it is very important to have 

transdiagnostic assessment tools in the eating disorders. As yet, the P-CED is the only 

assessment tool capturing ambivalence that meets this criterion. However, it is not available in 

German.  
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2.3 Interventions to enhance motivation to change in women with eating 

disorders 

Due to the negative consequences of the typically low motivation to change in women with 

eating disorders (see section 2.1.1), interventions specifically aiming at enhancing motivation to 

change in this clientele have been developed (for reviews, see: Dray & Wade, 2012; Knowles, 

Anokhina, & Serpell, 2013). These interventions all entail strategies of Motivational Interviewing 

(MI) or adaptations thereof. MI is a therapeutic approach which aims to enhance intrinsic 

motivation by means of a collaborative therapeutic alliance in which the therapist uses 

arguments and persuasion rather than pressure and coercion (Rubak, Sandbaek, Lauritzen, & 

Christensen, 2005). It was originally developed for patients with addictive behaviours (Miller & 

Rollnick, 2002) and has since been adapted to, and proven to be effective in, a wide variety of 

dysfunctional behaviours (Burke, Arkowitz, & Menchola, 2003; Rubak et al., 2005), including 

eating disorders (Macdonald, Hibbs, Corfield, & Treasure, 2012). MI is considered as a potential 

treatment strategy to complement the shortcomings of the traditional treatment approaches for 

eating disorders, such as cognitive behavioural therapy (Geller & Dunn, 2011).  

In these motivational enhancement interventions, therapists try to augment patients’ motivation 

to change by helping them to clarify their arguments for and against change, to resolve their 

ambivalence, to strengthen their self-efficacy in terms of overcoming their current problematic 

behaviours, and to deepen their wish to reach important life goals without the problematic 

behaviour (Hötzel et al., 2012; Miller & Rose, 2009; Miller & Rollnick, 2002; Treasure & Schmidt, 

2008). These interventions have been applied to patients with eating disorders in individual 

(Dunn, Neighbors, & Larimer, 2006; Treasure et al., 1999) and group settings (Dean, Touyz, 

Rieger, & Thornton, 2008; George, Thornton, Touyz, Waller, & Beumont, 2004), as the only 

treatment (Gowers & Smyth, 2004), as a prelude to treatment (Weiss, Mills, Westra, & Carter, 

2013), or as an adjunct to treatment as usual (Dean et al., 2008; Wade et al., 2009) and 
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evaluated in clinical trials. Some of these trials were uncontrolled (Feld, Woodside, Kaplan, 

Olmsted, & Carter, 2001; George et al., 2004; Gowers & Smyth, 2004), but some studies did 

use a randomized controlled design (Dean et al., 2008; Dunn et al., 2006; Geller et al., 2011; 

Katzman et al., 2010; Treasure et al., 1999; Wade, Frayne, Edwards, Robertson, & Gilchrist, 

2009b). These interventions have proven to be effective in enhancing patients’ motivation to 

change problematic behaviour (Dean et al., 2008; Dunn et al., 2006; Treasure et al., 1999), and 

in reducing ambivalence (Geller et al., 2011), treatment dropout (Wade et al., 2009b; Weiss, 

Mills, Westra, & Carter, 2013), and eating pathology (Katzman et al., 2010). However, in some 

of the studies, the control group (mostly cognitive behavioural therapy) showed comparable 

improvements on some of the dependent variables (Dean et al., 2008; Geller et al., 2011; 

Katzman et al., 2010). Furthermore, the changes in eating disorder pathology mainly consist of 

changes in bingeing, while the effects on restrictive eating behaviours are much smaller or non-

existent (Dray & Wade, 2012; Knowles et al., 2013). Moreover, no study has investigated the 

effect of a motivational enhancement program on self- efficacy, even though self-efficacy is a 

core construct in the TTM (Prochaska & Velicer, 1997). One study in patients with Binge Eating 

Disorder found an increase of self-efficacy after a motivational enhancement intervention 

(Cassin, von Ranson, Heng, Brar, & Wojtowicz, 2008), but there are no studies investigating this 

effect in patients with anorexia or bulimia nervosa. 

2.3.1 Internet interventions for women with eating disorders 

The interventions described above were all delivered and tested in a face-to-face setting. In the 

last decade, the internet has also been explored as a potential treatment setting with a low 

threshold and easy access (Andersson & Carlbring, 2003). These interventions have proven to 

be as effective as traditional face-to-face therapies, with medium effect sizes (Barak, Hen, 

Boniel-Nissim, & Shapira, 2008). The advantages of the internet, such as the low threshold for 

seeking help, are deemed to be of special value in the eating disorders, as patients are inclined 

to feel shame and to fear stigma because of their illness (Becker et al., 2010; Moessner & 
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Bauer, 2012; Troop et al., 2008). There is a growing body of studies on internet interventions for 

women with eating disorders, including programs for women at risk of developing an eating 

disorder (Beintner, Jacobi, & Taylor, 2012; Taylor et al., 2006; Winzelberg et al., 2000; Zabinski 

et al., 2000), for currently ill women (Fernández-Aranda et al., 2009; ter Huurne, Postel, de 

Haan, Drossaert, & DeJong, 2013), for women seeking relapse prevention (Fichter et al., 2012; 

Gulec et al., 2011), or for the caregivers of women with eating disorders (Grover et al., 2011). 

The interventions target disturbed eating (ter Huurne et al., 2013) in general as well as specific 

aspects such as body image difficulties (Heinicke, Paxton, McLean, & Wertheim, 2007). They 

differ with regard to how much support they offer, with some of them comprising only guided 

self-help (Carrard et al., 2010) and others entailing intensive treatment (ter Huurne et al., 2013). 

These interventions show moderate to large effects in reducing eating disorder symptomology 

(e.g. Beintner et al., 2012; Grover et al., 2011; Gulec et al., 2011; Nordbø et al., 2008; Ruwaard 

& Lange, 2012; Sánchez-Ortiz et al., 2011; ter Huurne et al., 2013). However, there are much 

more interventions for women with bulimia nervosa and eating disorders not otherwise specified 

with bingeing and purging behaviour (Ljotsson et al., 2007; Nevonen, Mark, Levin, Lindström, & 

Paulson-Karlsson, 2006; Robinson & Serfaty, 2008; Sánchez-Ortiz et al., 2011; ter Huurne et 

al., 2013), and only very few for women suffering from anorexia nervosa (Fichter et al., 2012). 

As women with anorexia suffer from consequences of their illness which are at least as severe 

as those in women with bulimia nervosa (Mitchell & Crow, 2006), there is a great need to 

develop treatment programs which are also aimed at women with anorexia nervosa. Despite the 

fact that motivation to change plays such a crucial role in the treatment of eating disorders, no 

study has evaluated an internet-based program for women with eating disorders aiming at 

enhancing motivation to change in a randomized controlled trial. Sau Fong Leung and 

colleagues offered a web-based motivational enhancement program using a self-help format to 

women with a variety of eating disorders, including anorexia and bulimia nervosa as well as 

eating disorders not otherwise specified, and evaluated this program in an open trial (Leung et 
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al., 2012). They found a significant increase in motivation to change and a significant decrease 

in eating pathology in the completers of the program. However, this study lacked a control 

group. Therefore, it remains yet unclear whether these effects can be attributed to the program 

or to simple effects of time.  

2.3.2 Dropout from internet-delivered interventions  

Despite the advantages of internet-delivered treatments described above, internet-based 

interventions for psychological problems usually suffer from one major problem, namely the high 

dropout rate. In a meta-analysis, Melville and colleagues found dropout rates for a variety of 

disorders with a range of 3 to 81 %, with a weighted average of 31 % (Melville, Casey, & 

Kavanagh, 2010). This is especially serious, as people who drop out of online treatment are 

known to show worse outcomes compared to people who stay in treatment (Donkin et al., 

2011). It is also known that women with eating disorders who drop out of face-to face treatment 

prematurely suffer from more (residual) symptoms than women who complete treatment 

(Dejong, Broadbent, & Schmidt, 2012; Sly, 2009; Steel et al., 2000). To date, there is no 

systematic review or analysis of the dropout from internet treatments especially for women with 

eating disorders, but the literature reports rates between 3% (Jacobi et al., 2007) and 81% 

(Nevonen et al., 2006). The dropout rates seem to be higher in settings with less intensive 

therapeutic contact and for low-threshold interventions (Christensen, Griffiths, & Farrer, 2009; 

Wojtowicz, Day, & McGrath, 2013). To date, there is a lack of research concerning predictors of 

dropout from internet-based programs for people with psychological disorders in general 

(Eysenbach, 2005). Specifically, patients with eating disorders are known to also drop out of 

face-to-face settings relatively often (Bandini et al., 2006; Bell, 2001; Dejong et al., 2012), 

meaning that they seem to be at an especially high risk of ending internet-based treatment 

prematurely.  

In the search for predictors of dropout from internet-based programs for women with eating 

disorders, predictors of dropout which have been identified from face-to-face settings seem to 
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be a good starting point. In face-to-face settings, eating disorder severity (Bandini et al., 2006; 

Kahn & Pike, 2001; Zeeck et al., 2005), general psychopathology (Halmi et al., 2005), comorbid 

depression (Mussell & Mitchell, 2000; Steel et al., 2000) and the binge eating/purging subtype of 

anorexia nervosa (Kahn & Pike, 2001; Woodside, Carter, & Blackmore, 2004) are related to 

dropout in some studies. However, these effects did not reach significance in two recent meta-

analyses (Bell, 2001; Dejong et al., 2012). One study found that older patients tend to persist 

with treatment for longer than younger patients, but these effects were not replicated (Bell, 

2001). As discussed in section 2.1.1 of this thesis, motivation to change has also been shown to 

be a predictor of treatment adherence in face-to-face interventions in eating disorders (Bandini 

et al., 2006; Geller et al., 2001; Gowers & Smyth, 2004). 

Despite the high rates and negative consequences of dropout from internet interventions, there 

are only eight studies investigating the dropout from internet-delivered interventions in women 

with eating disorders (Carrard et al., 2010; Fernández-Aranda et al., 2009; Fichter et al., 2012; 

Hart et al., 2011; Ljotsson et al., 2007; Nevonen et al., 2006; Paxton & McLean, 2007; Robinson 

& Serfaty, 2008; ter Huurne et al., 2013). However, the studies conducted to date mainly 

concentrate on demographic data or symptom severity as potential predictors of dropout from 

internet-delivered interventions. The results so far suggest that a higher symptom severity 

(Fichter et al., 2012), more general psychopathology (Fernández-Aranda et al., 2009; ter 

Huurne et al., 2013) and comorbid depressive symptoms (ter Huurne et al., 2013) make dropout 

from web-based programs more likely. There is a dearth of research investigating a broader 

variety of predictors such as cognitive variables or motivation to change (Melville et al., 2010; 

Wojtowicz et al., 2013). The latter seems to be a plausible predictor of dropout from internet-

delivered interventions, as it has been found to be a stable predictor of dropout from face-to-

face therapies (Bandini et al., 2006; Geller et al., 2001; Gowers & Smyth, 2004). The study by 

Fernando Fernández-Aranda and his workgroup provides a positive exception to the lack of 

research in this area, as they investigated the effect of eating disorder symptoms, general 
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psychopathology and personality traits on dropout from an internet program for women with 

bulimia nervosa (Fernández-Aranda et al., 2009). They found that higher anxiety, lower 

hyperactivity, lower reward dependence (the degree to which individuals react to reward and 

reinforcement), and a lower minimum Body Mass Index made dropout more likely. A problem 

with most of the studies conducted so far is that their research focuses mainly on post-hoc 

comparisons between completers and people who drop out of treatment using chi-square tests 

or analyses of variance. These tests do not contain information about the time point of dropout 

and do not allow for different attrition curves to be compared (Eysenbach, 2005). Therefore, 

survival analysis is strongly recommended for these scenarios, as it incorporates this 

information (Eysenbach, 2005). Unfortunately, only one study has used survival analyses to 

investigate predictors of dropout (Fernández-Aranda et al., 2009).  

Due to the high dropout rates from internet-based programs in general and especially for eating 

disorders and owing to the dearth of research in this area, it is very important to identify 

predictors of dropout from web-based programs in women with eating disorders. This may be a 

first step towards reducing dropout in future web-based programs.  

2.4 Overview of studies 

The aim of this thesis is twofold: to improve assessment methods for motivation to change, and 

to develop interventions to improve it. Regarding the first aim, the first two articles describe the 

development and evaluation of assessment tools capturing motivation to change and 

ambivalence in women with eating disorders. The first article (von Brachel et al., 2012) 

encompasses the development of the German version of the Stages of Change Questionnaire 

for Eating Disorders. As described above, there is no published instrument assessing motivation 

to change in women with different eating disorder diagnoses in the German language. As 

discussed in section 2.2.1, this instrument should offer a symptom-specific approach in order to 

maximize its validity, applicability and acceptance in patients. It is also important to embrace the 
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Transdiagnostic Model of Eating Disorders and ensure that it is suitable for patients with 

different eating disorder diagnoses, due to the overlap between anorexia and bulimia nervosa 

(Fairburn, 2003; Fairburn et al., 2009). This questionnaire is evaluated with regard to reliability 

and validity. The second article (von Brachel et al., submitted) describes the development of the 

German version of the Pros and Cons of Eating Disorders Scale, which measures ambivalence. 

Ambivalence is a key factor in the TTM, which drives motivation to change. As there is no 

questionnaire capturing ambivalence in the German language, we translated an existing 

questionnaire. Again, we considered the Transdiagnostic Model to be crucial and developed a 

scale which can be used in women with anorexia and bulimia nervosa. This scale was tested 

concerning its psychometric properties, i.e. reliability and validity. 

To achieve the second aim of this thesis, i.e. enhancing motivation to change, the following two 

articles describe the evaluation of a web-based program to enhance motivation to change in 

women with eating disorders and the exploration of attrition from the intervention. The third 

article (Hötzel, von Brachel, Schmidt, et al., 2013) describes results of the first randomized 

controlled trial on the efficacy of a web-based intervention to enhance motivation to change. We 

evaluated this program according to the recommendations by Proudfoot and colleagues ( 2011). 

As there are only a small number of programs for women with anorexia nervosa, we considered 

it especially important to include patients with anorexia nervosa in our study. Based on studies 

from face-to-face settings (see section 2.3), we expected the program to enhance motivation to 

change and reduce ambivalence. Furthermore, we expected the program to augment 

participants’ self-efficacy based on findings in patients with binge eating disorder and on the 

assumptions made in the TTM. Additionally, we expected the program to increase participants’ 

self-esteem and to decrease eating disorder pathology. The fourth article (von Brachel, Hötzel, 

et al., accepted) investigates the dropout from our program. Since dropout is a major obstacle in 

treating women with eating disorders and in online interventions, we wished to analyze potential 

predictors in greater detail. We expected the dropout to be relatively high, as is common for 
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internet-delivered interventions in general and especially for interventions without any direct 

contact with the therapist. We used survival analysis (i.e. Cox regression) to identify predictors 

of dropout from the program. Knowledge of predictors of dropout is extremely important, as it 

makes future adaptions for high-risk participants possible. In particular, we expected 

participants with more depressive mood, stronger eating disorder pathology and lower 

motivation to change to be more likely to terminate treatment prematurely, as these 

characteristics are known to predict dropout from face-to-face therapies for women with eating 

disorders and from web-based programs.  
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3 Main Body (Journal articles) 

3.1 First article 

3.1.1 Citation 

von Brachel, R., Hötzel, K., Schloßmacher, L., Hechler, T., Kosfelder, J., Rieger, E., 

Rueddel, H., Braks, K., Huber, T. J. & Vocks, S. (2012). Entwicklung und Validierung einer 

deutschsprachigen Skala zur Erfassung der Veränderungsmotivation bei Essstörungen – 

The Stages of Change Questionnaire for Eating Disorders (SOCQ-ED). Psychotherapie 

Psychosomatik Medizinische Psychologie, 62, 1-12. 

3.1.2 Abstract 

The present study describes the development and validation of a German questionnaire 

assessing motivation to change in individuals with eating disorders (Stages of Change 

Questionnaire- Eating Disorders, SOCQ-ED). The SOCQ-ED measures stages of change 

separately for each eating disorder symptom domain. Psychometric properties were assessed 

in a sample of N = 63 women with Anorexia Nervosa or Bulimia Nervosa. Test-retest reliability 

ranged from rtt = 0.42 to 0.78 (Mdn = 0.56), correlations with the University of Rhode Island 

Change Assessment were between r = 0.21 and 0.32 and correlations with measurements of 

eating pathology ranged from r = 0.19 to 0.46. The results provide initial support for the 

reliability and validity of the SOCQ-ED. 
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3.2 Second article 

3.2.1 Citation 

von Brachel, R., Hirschfeld, G., Hötzel, K., Dörries, A., Striegler, K., Braks, K., Huber, T. 

J. & Vocks, S. (submitted). Measuring the benefits and burdens of Anorexia and Bulimia 

Nervosa - The German version of the Pros and Cons of Eating Disorders Scale. 

3.2.2 Abstract 

Objective: In patients with eating disorders, ambivalence regarding the eating disorder 

symptoms constitutes a core factor of motivation to change, and is related to the outcome of the 

treatment process. However, internationally used assessment tools which capture ambivalence 

in the eating disorders are lacking. The present study evaluates the psychometric properties of 

the German version of the Pros and Cons of Eating Disorders Scale (P-CED). 

Design: A cross-sectional study in two clinical samples (i.e., inpatients and participants of an 

online program) was conducted. 

Methods: Overall, N = 195 women with an eating pathology completed the P-CED, the Eating 

Disorder Examination Questionnaire (EDE-Q), and the University of Rhode Island Change 

Assessment Scale (URICA). Results: In a confirmatory factor analysis, the original factor 

structure with 14 interrelated scales was replicated. Internal consistencies were good, with 

Cronbach’s α ranging from α =.68 to .91. Test-retest reliabilities were satisfactory, ranging from 

rtt = .61 to .93. T-tests showed that more severely affected women were more ambivalent (i.e., 

endorsed more positive and negative arguments). T-tests indicated that inpatients with AN 

agreed more with the positive arguments than inpatients with BN. Furthermore, correlations 

between the P-CED and motivation to change were small but significant. 

Conclusions: Our data replicate the theoretical structure of the P-CED, and highlight its 

relevance for core outcomes of eating disorders. The German P-CED is a reliable and valid tool 
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to assess patients’ pros and cons of their eating disorder and can be easily used in research 

and practice.  
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3.3 Third article 

3.3.1 Citation 

Hötzel, K.*, von Brachel, R. *, Schmidt, U., Rieger, E., Kosfelder, J., Hechler, T., Schulte, 

D. & Vocks, S. (2013). An internet-based program to enhance motivation to change in 

females with symptoms of an eating disorder: A randomized-controlled trial. Psychological 

Medicine, 16, 1-17.  

*both authors contributed equally to this work 

3.3.2 Abstract 

Background: Previous research has demonstrated an association between low motivation to 

change and an unfavorable treatment outcome in patients with an eating disorder. 

Consequently, various studies have examined the effects of motivational enhancement therapy 

(MET) on motivation to change and treatment outcome in eating disorders. In each of these 

studies, MET was administered in a face-to-face setting. However, because of its anonymity 

and ease of access, the internet provides several advantages as the format for such an 

intervention. Therefore, the current study investigated the effects of an internet-based program 

('ESS-KIMO') to enhance motivation to change in eating disorders. 

Method: In total, 212 females were accepted for participation and assigned randomly to the 

intervention condition (n = 103) or waiting-list control condition (n = 109). The intervention 

consisted of six online MET sessions. Before and after the intervention or waiting period 

respectively, participants completed the Eating Disorder Examination Questionnaire (EDE-Q), 

the Stages of Change Questionnaire for Eating Disorders (SOCQ-ED), the Pros and Cons of 

Eating Disorders Scale (P-CED), the Self-Efficacy Scale (SES), and the Rosenberg Self-Esteem 
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Scale (RSES). A total of 125 participants completed the assessment post-treatment. Completer 

analyses and intent-to-treat analyses were performed. 

Results: Significant time × group interactions were found, indicating a stronger increase in 

motivational aspects and self-esteem, in addition to a stronger symptom reduction on some 

measures from pre- to post-treatment in the intervention group compared to the control group. 

Conclusions: Internet-based approaches can be considered as useful for enhancing motivation 

to change in eating disorders and for yielding initial symptomatic improvement. 
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3.4 Fourth article 

3.4.1 Citation 

von Brachel, R. *, Hötzel, K. *, Hirschfeld, G., Schmidt, U., Rieger, E., Kosfelder, J., 

Hechler, T., Schulte, D. & Vocks, S. (accepted). Eating disorder pathology and depressive 

mood predict dropout from an internet-based motivation program for women with eating 

disorders. Journal of Medical Internet Research.  

* both authors contributed equally to this work 

3.4.2 Abstract 

Background: Across a range of disorders, one of the main problems of internet-delivered 

interventions is the high dropout rate, yet little is known about factors associated with this. We 

recently developed and tested a web-based, six-session program to enhance motivation to 

change for women with anorexia nervosa, bulimia nervosa or related sub-threshold eating 

pathology. 

Objectives: The aim of the present study was to identify predictors of dropout from this web 

program. 

Methods: 179 women took part in the study. We used survival analyses (Cox regression) to 

investigate the predictive effect of eating disorder pathology (assessed by the Eating Disorders 

Examination-Questionnaire; EDE-Q), depressive mood (Hopkins Symptom Checklist), 

motivation to change (University of Rhode Island Assessment Scale; URICA), and participants’ 

age on dropout. We used the Least Absolute Shrinkage and Selection Operator (LASSO) to 

identify predictors. 

Results: The dropout rate was 51% and was equally distributed over the six treatment 

sessions. The LASSO analysis revealed that higher scores on the Shape Concerns subscale of 
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the EDE-Q, a higher frequency of binge eating episodes and vomiting as well as higher 

Depression scores significantly increased the probability of dropout. However, we did not find 

any effect of the URICA or age on dropout. 

Conclusion: Women with more severe eating disorder pathology and depressive mood had a 

higher likelihood of dropping out from a web-based motivational enhancement program. 

Interventions such as ours need to address the specific needs of women with more severe 

eating disorder pathology and depressive mood and offer them additional support in order to 

prevent them from prematurely discontinuing treatment.  

 

 



 

 39 

4 Discussion 

4.1 Summary of results 

The aim of this thesis was twofold: to develop and evaluate measures of core aspects of 

readiness to change in women with eating disorders, and to create and evaluate an internet-

based program to enhance motivation to change. To achieve the first goal, two questionnaires 

assessing motivation to change (stages of change according to the TTM) and ambivalence in 

women with eating disorders were developed and their psychometric properties were 

investigated. To achieve the second goal, a randomized controlled trial was conducted and the 

dropout was analyzed. In the following, a summary of the four studies will be given before 

turning to a general discussion.  

In the first article (von Brachel et al., 2012), the development of a questionnaire assessing the 

stages of change according to the TTM is described. In this study, the SOCQ-ED, which 

assesses the stages of change in a symptom-specific manner and which is applicable to 

patients with both anorexia and bulimia nervosa, was established. Items were adapted from 

questionnaires assessing motivation to change in patients with anorexia and bulimia nervosa 

(Martinez et al., 2007; Rieger et al., 2000, 2002). We investigated its psychometric properties in 

a group of N=63 patients with anorexia and bulimia nervosa and found acceptable internal 

consistencies and moderate to high test-retest reliabilities. Concerning the validity, moderate 

correlations with a generic motivational assessment and measures of eating disorder pathology 

were found. Overall, the development of a symptom-specific, transdiagnostic questionnaire 

assessing motivation to change in women with different eating disorder diagnoses in a reliable 

and valid way was successful.  

In the second article (von Brachel, Hirschfeld, et al., submitted), the adaptation and evaluation 

of the German version of the P-CED assessing ambivalence, i.e. perceived pros and cons of an 
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eating disorder, is described. The P-CED was translated into German using the translation-

back-translation procedure. It was evaluated in n= 55 patients and n= 140 participants in a pilot 

version of Ess-Kimo. We were able to replicate the original factor structure and found moderate 

to high internal consistencies and test-retest reliabilities. We also found good validity consisting 

of low to moderate correlations with measures of motivation to change and eating disorder 

pathology. We found only very few differences between women with anorexia and bulimia 

nervosa, which again shows that a transdiagnostic approach is suitable. Altogether, the 

psychometric properties of the German version of the P-CED were satisfactory and comparable 

to those reported in the original study (Serpell et al., 2003, 2004). The results also offer a 

window into the complex relationships between symptom severity and participants’ perceived 

advantages and disadvantages of their eating disorder. We found that the more negatively 

participants see their eating disorder, the more motivated they are to change it and vice versa, 

as postulated by the TTM (Prochaska et al., 1994) and previously reported for specific eating 

disorders (Blake, Turnbull, & Treasure, 1997; Cockell, Geller, & Linden, 2003; Leung, Ma, & 

Russell, 2012; Rieger, Touyz, & Beumont, 2002). Furthermore, we found that more severely ill 

participants hold stronger negative and positive beliefs about their eating disorder, confirming 

previous research (Serpell et al., 2003, 2004). On a general level, this echoes the need for 

detailed assessments of ambivalence, specifically assessing both pros and cons of the eating 

disorder symptomatology.  

In the third article (Hötzel, von Brachel, Schmidt, et al., 2013), the development of a web-based 

treatment program and its evaluation in a randomized controlled trial is described. The content 

of this program is adopted from motivational interventions which are effective in face-to-face 

therapies (e.g. Dunn et al., 2006; Feld et al., 2000; Geller & Dunn, 2011; Macdonald et al., 

2012). The results of the study show that Ess-Kimo is effective in enhancing motivation to 

change several core eating disorder pathologies (behavioural and cognitive aspects), enhancing 

participants’ self-esteem, and lifting the perceived burdens of their eating disorder. Participants 
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in the intervention group also experienced a decline in eating disorder pathology, especially in 

restrained eating. However, in addition to the group differences in the amount of change from 

pre- to post-treatment, we also found changes in both groups on some of the dependent 

variables. Participants in the control group also experienced an increase in motivation to 

change, perceived burdens of their eating disorder and a decline in some eating disorder 

symptoms. Furthermore, not all effects of the completer analysis remained significant in the 

intent-to-treat analysis. The latter might be due to the large proportion of dropout and the 

remaining small number of complete datasets, which makes the intent-to-treat analysis 

extremely conservative (Rief, Exner, & Martin, 2006). Overall, this first randomized controlled 

trial was successful in showing that web-based programs are able to enhance motivation to 

change in women with symptoms of an eating disorder  

In the fourth article (von Brachel, Hötzel, et al., accepted), the dropout from the internet program 

and predictors of premature treatment termination are identified. The overall dropout was 51 %, 

which was expected in a program without any direct personal contact (Christensen et al., 2009; 

Wojtowicz et al., 2013), making the analysis of the dropout especially important. We 

investigated eating disorder symptom severity, depressive mood, age and motivation to change 

as possible predictors of dropout. Due to the low number of surviving persons pro variable 

(Peduzzi, Concato, Feinstein, & Holford, 1995), we used the Least Absolute Shrinkage and 

Selection Operator and a bootstrapping approach to identify predictors (Goeman, 2010; 

Tibshirani, 1997; Walschaerts, Leconte, & Besse, 2012). We found that women with more 

severe eating pathology and depressive mood were more likely to drop out of our program. 

However, we did not find effects of motivation to change, age, or participants’ Body Mass Index. 

Overall, our analysis revealed that women with more severe eating disorder symptoms and 

more severe depressive symptoms are more likely to drop out of treatment. Future treatments 

should address the special needs of these women in order to retain their participation. 
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4.2 General discussion 

In the following, I would like to highlight several broader debates in assessment and therapy 

research that are important for the findings. 

4.2.1 Symptom-specific assessment of motivation to change 

There is an ongoing debate about whether or not a symptom-specific approach is better than a 

global measurement for the assessment of motivation to change in eating disorders (Hasler et 

al., 2004; Hötzel, von Brachel, Schloßmacher, et al., 2013; Rieger et al., 2000). In this thesis, 

the SOCQ-ED was developed as a symptom-specific measure, due to the great discrepancy 

between the motivation to overcome various eating disorder behaviours and cognitions (Perkins 

et al., 2007). The SOCQ-ED makes it possible to regard the different stages of change 

separately for various behaviours such as binge eating and dieting, or cognitive symptoms such 

as constant thoughts about food or calories. Since these differ across different eating disorders 

(Perkins et al., 2007), a symptom-specific assessment may be used to make more informed 

comparisons across diagnostic groups. The results of our randomized controlled trial show that 

one intervention may affect several aspects of motivation to change differently, e.g., the 

motivation to change dieting or preoccupation with food was increased, while the motivation to 

quit vomiting was unchanged (see article 3). This argues against a global assessment of 

motivation as well as against previous practices of using a symptom-specific assessment of 

motivation to change and then calculating an overall score (Martinez et al., 2007; Rieger et al., 

2000, 2002). It seems illogical to assess motivation to change separately for the different 

symptom domains and then reduce these varying answers to one global score, as has been the 

practice in some studies (Hötzel, von Brachel, Schloßmacher, et al., 2013). Therefore, the items 

of the SOCQ-ED should be regarded separately, even though this brings with it some 

methodological problems such as spurious results or the inability to determine internal 

consistencies. A related issue concerns the question of how information about the different 
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stages should be represented. The symptom-specific approach offers a more complex and 

detailed insight into patients’ motivation, although the increased chance of spurious results 

needs to be accounted for in clinical studies (Wang, Lagakos, Ware, Hunter, & Drazen, 2007). 

One major advantage of a global assessment is that it does not increase the likelihood of false 

positive results.  

Due to the detailed description of patients’ motivation, the symptom-specific approach seems to 

be more suitable for use in clinical practice, where it offers therapists an in-depth insight into 

their patients’ motivation to change their different eating disorder symptoms (Hötzel, von 

Brachel, Schloßmacher, et al., 2013; Sullivan & Terris, 2001). The same is also true for the 

assessment of the pros and cons, i.e. patients’ ambivalence about their disease. Patients with 

eating disorders are prone to shame and social desirability (Becker et al., 2010; Troop et al., 

2008), and it is therefore extremely important to make the communication of motivational 

problems or perceived advantages of their eating disorder as easy as possible for them. Self-

report questionnaires are a good way to aid the communication about such critical aspects. In 

the second study of this thesis, a complex interrelation of positive and negative beliefs about the 

eating disorder was found (von Brachel, Hirschfeld, et al., submitted). This shows that an 

individual can hold strong negative as well as positive feelings about the eating disorder at the 

same time. Furthermore, we found differential effects of our intervention on patients’ perceived 

benefits and burdens of their eating disorder (see article 3). Specifically, we found an increase 

in the burdens, but no decrease in benefits as reported in previous studies (Blake et al., 1997; 

Cockell, Geller, & Linden, 2003). This underlines the need to monitor patients’ changes in 

perceived benefits and burdens in detail during therapy. The two questionnaires developed in 

this thesis can help improve therapists’ insight into their patients’ idiosyncratic arguments and 

motivation and help to build a collaborative working alliance. They can also be used in clinical 

trials (see also the third article of this thesis, in which they are successfully applied) and in basic 

research, for instance on the TTM. As there are many facets of the TTM which are not tested 
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appropriately (Sutton, 2000), these questionnaires offer the possibility to conduct studies 

concerning this matter. Based on the results of this thesis and theoretical considerations, a 

combination of generic and symptom-specific measures seems to be appropriate.  

4.2.2 The lower the threshold the better?  

Another important aspect which should be considered within this chapter is the role of 

anonymity for internet interventions. In the third article of this thesis, we investigated an internet-

based program to enhance motivation to change, which we designed according to the results of 

a comprehensive meta-analysis (Barak et al., 2008). Although the degree of anonymity or ease 

of access has not been investigated formally as a moderator of effectiveness in web-based 

treatments (Barak et al., 2008), there is an at least implicit consensus that part of what makes 

the internet ideal to deliver interventions for eating disorders is the ease of access that is not 

given in face-to-face settings (Christopherson, 2007; Griffith, Lindenmeyer, Powell, Lowe, & 

Thorogood, 2006). Thanks to this low threshold, the internet is considered to reach clientele 

which would not otherwise seek treatment due to shame, ambivalence or logistical problems 

(Andersson & Carlbring, 2003). However, the proof for these claims is only indirect, e.g. 

Lavender and Anderson found that perceived anonymity increases the endorsement of eating 

disorder symptoms (Lavender & Anderson, 2009).  

The evidence for the effectiveness in enhancing motivation to change via the internet may result 

in more programs being developed and implemented (Eichenberg & Ott, 2011). At the same 

time, our dropout analysis (article 4) also revealed that about half of the women end the 

treatment prematurely. That is, the high attrition rates of women with eating disorder diagnoses 

from treatment in general (Bandini et al., 2006; Dejong et al., 2012) are compounded by 

generally elevated dropout rates in online interventions (Melville et al., 2010). Since dropout is 

associated with severe negative outcomes (Donkin et al., 2011), more research is required to 

explore the reasons for dropping out and to evaluate potential treatment modules addressing 

these risk factors as counter-strategies. Besides the content of the web-based program, another 
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starting point to prevent dropout is to increase the direct therapeutic contact, e.g. via telephone 

or occasional face-to-face meetings. These strategies are known to decrease dropout from web-

based interventions (Wojtowicz et al., 2013). Ess-Kimo, by contrast, was completely 

anonymous, which is often considered to be important in lowering the barrier for people 

ambivalent about treatment (Christopherson, 2007; Griffith et al., 2006). The anonymity resulted 

in a complete lack of therapeutic contact. However, there is no study to date testing the 

assumed importance of anonymity in reaching a higher proportion of women with eating 

disorders. Given the importance of this procedural variable, future studies should systematically 

investigate the effect of different levels of anonymity (i.e. full, alias, none) on treatment utilization 

and dropout and then weigh the potential benefits and costs against each other. 

4.2.3 Integrating diagnostics and therapy 

Another advantage of internet-based therapies is that they can be developed to adapt to specific 

demands of participants. For example, women with high levels of depression, who were shown 

to be at higher risk of dropping out of online treatment (see article 4), may be offered an 

additional module encompassing cognitive techniques aimed at reducing depressive cognitions 

and mood (Fairburn et al., 2009). As such, internet-based therapies are also an important 

avenue for integration of diagnostics and therapy, i.e. individualized treatment. A widely used 

framework to test the integration of diagnostic measures into interventions has been formulated 

by Sackett and Haynes (2002). The authors argue that establishing a diagnostic test that yields 

different results for cases and controls – in the dropout study those who drop out vs. those who 

stay in treatment – is only the first in a series of steps to validate the utility of this specific 

diagnostic test. This means that it is not sufficient to show that women with more depressive 

and eating disorder symptoms have a higher probability of dropping out of treatment. Later 

steps include validating specific cut-off points and evaluating treatments that are adapted to this 

diagnostic information. Concerning dropout from Ess-Kimo, this would mean establishing the 

cut-off points for depressive mood and symptom severity according to which participants receive 
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extra treatment or not. Accordingly, the final step in the model by Sackett and Haynes is to 

perform a randomized controlled trial that establishes that patients in whom the diagnostic 

measure is performed and who receive an adaptive treatment following the test have better 

outcomes than patients who have not completed the diagnostic measure (Sackett & Haynes, 

2002). Future research should apply such adaptive treatment strategies. There are at least 

three ways in which treatment could be individualized.  

First, the treatment could be complimented by specific add-on modules that are presented to 

women with specific needs. For example the present results specifically suggest developing and 

testing additional modules for depressive mood in web-based motivational enhancement 

programs for women with eating disorders. These modules could encompass behavioural 

activation as well as cognitive and metacognitive strategies (Dimidjian et al., 2006; Fairburn et 

al., 2009; Teismann et al., 2014; Wells et al., 2012). According to the model of Sackett and 

Haynes (2002), a randomized controlled trial should then establish whether these additional 

modules significantly reduce dropout. 

Second, interventions could be matched to participants global or symptom specific stages of 

change (Dijkstra & De Vries, 1999; Johnson et al., 2008; Sutton, 2000; Treasure & Schmidt, 

2001; Ward et al., 1996). To date, there is only one recent study on an internet-based 

prevention program for eating disorders (Appetite for Life) which offers individualized prevention 

modules to women at different levels of risk of developing an eating disorder after classifying the 

individual risk for the participants (Lindenberg, Moessner, Harney, McLaughlin, & Bauer, 2011). 

This program shows promising effects concerning user attainment, satisfaction and acceptance 

especially in high-risk individuals, but there is no information so far on how effective the program 

is in preventing the development of an eating disorder and the lack of a control group further 

limits the interpretability of the findings. There is some research on stage-matched interventions 

for addictive behaviours (Dijkstra, De Vries, Roijackers, & Van Breukelen, 1998; Dijkstra, Vries, 

& Roijackers, 1999) as well as for obesity and an unhealthy lifestyle (Johnson et al., 2008; 
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Oenema, Brug, & Lechner, 2001). Some of these studies used the internet or a computer to 

generate (Dijkstra et al., 1998, 1999) or deliver (Oenema et al., 2001) the intervention, while 

others were conducted in a face-to-face setting (Johnson et al., 2008). Altogether the evidence 

for stage-matched interventions is rather weak. Some studies found effects on behavioural and 

motivational components but were either uncontrolled (Johnson et al., 2008) or had a minimal 

control intervention (Oenema et al., 2001). One study found an effect of tailored interventions on 

smoking for cognitive variables, but not for behavioural aspects (Dijkstra et al., 1999). In a more 

detailed study by the same workgroup it was shown that tailored interventions worked better for 

subjects in the contemplation and preparation stage than for subjects in the precontemplation 

stage (Dijkstra et al., 1998). The latter seems to be the stage for which tailoring is the most 

difficult because the TTM offers the fewest theoretical variables to consider in treatment tailoring 

for this stage (Schumann et al., 2007). To date, no attempt has been made to investigate a 

stage-matched intervention in web-based programs in women with eating disorders. Research 

should be conducted in this field with special attention to tailoring interventions to the 

precontemplation stage, as this stage is identified in about 30 % of women with eating disorders 

prior to treatment (Geller, Zaitsoff, & Srikameswaran, 2005). 

Third, internet-based programs for participants with eating disorders could be individualized by 

adapting the dosage and frequency of the intervention. In an analysis of the trajectories of 

readiness to change we found that some participants changed faster than others (Hirschfeld, 

Kulewski, von Brachel, Hötzel, & Vocks, in prep.). It is possible that at least a part of the 

participants who stopped the program did so because they felt that they had benefited enough 

(Dejong et al., 2012). It has been shown that the usage-dosage relationship is not linear in web-

based programs (Donkin et al., 2013) and that some subjects may change faster than others. It 

may be necessary to adapt the therapeutic dosage or frequency based on process data during 

the intervention. In order to do so it is not only necessary that different subgroups of trajectories 
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are identified, but also that reliable markers (e.g. of change within the first three sessions) are 

available.  

Taken together individualization strategies such as the ones outlined above may not only 

provide further support for the underlying models and interventions (like the TTM; Sutton, 2000), 

but may also increase the efficiency with which treatments can be delivered (Dijkstra & De 

Vries, 1999). 

4.3 Conclusion 

Motivation to change plays a crucial role in understanding and treating eating disorders. As 

demonstrated by the two studies in the first part of this thesis, developing transdiagnostic 

measures for motivation and ambivalence that capture symptom-specific aspects in women with 

anorexia and bulimia nervosa is feasible. Such an assessment is beneficial both for research 

and clinical practice. In the second part of the thesis, the efficacy of an internet-based program 

to enhance motivation to change (Ess-Kimo) was established in a randomized controlled trial, 

and the dropout was systematically investigated. The results indicate that internet-based 

interventions can increase motivation to change, while women with severe symptoms and 

depressive mood have a higher risk of terminating treatment prematurely. On a more general 

level research into diagnostic methods needs to be integrated into therapy-research, e.g. by 

testing whether effectiveness of internet-delivered interventions can be enhanced by adapting 

programs such as Ess-Kimo to the specific needs of women who show severe eating disorder 

pathology or have high scores on a measure of depressive symptoms. 
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