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I Theoretical background 
 
I.II Neuropsychology in anorexia nervosa 
 
Cognitive and executive functions in eating disorders (EDs) have received a 

considerable deal of attention, but the results are still ambiguous. Although 

several studies have concentrated on cognitive and executive functions in ED, 

no complete neuropsychological profile of anorexia nervosa (AN), bulimia 

nervosa (BN) or other ED is available. The reasons for this include lesser 

interest in neuropsychology in EDs compared to other psychiatric illnesses, 

small and heterogeneous samples and different study designs (Tchanturia et 

al., 2005). Duchesne et al. (2004) conducted a literature review on the 

neuropsychology of EDs and concluded that AN was the most frequently 

studied ED, followed by BN.  

 

In the next chapter, we will concentrate on neuropsychological findings in AN 

patients exclusively. In the subsequent chapter we give an overview of 

neurocognitive findings in other diagnoses from the group of EDs as well as a 

short summary of findings in other principal psychiatric conditions. 

 

Most findings agree that attention deficits as well as deficits in visuo-spatial 

and visuo-constructive ability exist in AN patients (Gillberg et al., 2007; 

Duchesne et al., 2004; Mathias & Kent, 1998; Szmukler et al., 1992). 

Furthermore, deficits of executive functions have been repeatedly described, 

including a tendency to local information processing and weak central 

coherence (Lopez et al., 2008a,b; Lopez, 2009), impairments in set-shifting 

(Roberts et al., 2007a; Steinglass et al., 2006; Holliday et al., 2005), and 

impairments in decision-making (Tchanturia et al., 2007b; Cavedini et al., 

2004). It has also been found that ED patients show information processing 

biases when confronted with food and body weight/shape stimuli (Johansson 

et al., 2005; Dobson & Dobois, 2004), and impairments of emotional 

perception (Harrison et al., 2009; Pallatos et al., 2008; Kucharska-Pietura et 

al., 2004). Some authors (Dickson et al., 2008) point out that AN patients 
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perform well in cognitive tasks that do not require creativity, flexibility or an 

inventive approach.  

After successful treatment, some deficits improve while others persist (or even 

precede the development of AN), which supports the hypothesis that they can 

contribute to AN development or worsen its prognosis, and could be 

considered as candidate endophenotypes (Lopez, 2009; Duchesne et al., 

2004; Lena et al., 2004). This presumption is supported also by the fact that 

several of these deficits have been found in unaffected relatives of AN 

patients.  

 

In the following paragraphs, the individual neuropsychological characteristics 

of AN patients will be addressed, with emphasis on weak central coherence 

since this is most relevant to our research.  

  

I.II Set-shifting 

 
Set-shifting is the ability to move back and forth between multiple tasks, 

operations or mental sets, and a major component of executive functioning. 

Problems of set-shifting can be manifested both as a response or as cognitive 

inflexibility (Roberts et al., 2007a), both of which can be clinically observed in 

AN patients. Set-shifting in AN patients has been widely studied (Roberts et 

al., 2007a; Holliday et al., 2005; Steinglass, 2006; Tchanturia et al., 2005; 

Tchanturia, 2002), and the findings confirm the existence of deficits.  

 

Roberts et al. (2007a) list the following tests used in objectifying set-shifting 

ability in AN patients: The Trial Making Task (Kravariti et al., 2003), Wisconsin 

Card Sorting Test (Computer Version 4 Psychological Corporation), The 

Brixton Task (Burgess & Shallice, 1997), The Haptic Illusion Task (Uznadze, 

1996), The CatBat Task (Downes et al., 1989) and CANTAB IDED set-shifting 

subtest (Downes et al., 1989). In most of these tests, the participant is asked 

to perform a certain task according to given rules (e.g. fill in missing letters in 

words according to context in the CatBat Task, or to predict the movement of 

a blue circle on a computer screen according to a certain pattern in The 

Brixton Task), while these rules (e.g. the context of the words in the CatBat 
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Task, or the pattern of movement in the Brixton Task) occasionally change, so 

that the participant has to adjust his/her reaction to the change. It is assumed 

that the number of perseverative errors is a measure of set-shifting ability.  

 

It is interesting to note that set-shifting deficits are not specific to EDs but 

have been described in several other psychiatric conditions including ADHD, 

schizophrenia and affective disorders (Roberts et al., 2007a). The specificity 

of individual deficits in executive functioning will be addressed in the next 

chapter.  

 

Similarly to other cognitive characteristics described here, set-shifting deficits 

have also been found in recovered AN patients (Tchanturia et al., 2004) and 

in healthy sisters of AN patients (Holliday et al., 2005), and are therefore 

considered a candidate endophenotype of EDs. 

 

I.III Decision-making 
 
Decision-making has been studied in AN especially with regard to the ability 

to balance immediate rewards and long-term negative consequences 

(Cavedini et al., 2004; Cavedini et al, 2006; Tchanturia et al., 2007b; Liao et 

al., 2009). In most studies, the Iowa Gambling Task (Bechara et al., 1994) 

was used to assess decision-making ability. This is a computerized 

neuropsychological task in which the participant selects a card using a 

computer mouse. Each card leads either to financial loss or gain, but some 

cards are associated with a higher probability of greater gain as well as 

greater loss, while other cards are associated with a higher probability of 

smaller loss as well as smaller gain. The task of the participant is to “earn” as 

much money as possible. Thus, the task is a measure of the ability to sacrifice 

immediate reward (winning more when choosing certain cards) at the cost of 

future loses (because these cards are associated with higher losses in the 

next round of the game).  

 

Cavedini et al. (2004) found impaired decision-making ability in a group of AN 

patients, with different decision-making patterns between the restrictive and 
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binge/purge subtypes. These authors also conclude that impaired decision-

making is not merely a consequence of low body weight and is not linked to 

the severity of the illness. They consider the impairment in decision-making to 

be a trait rather than a state variable. Tchanturia et al. (2007b) confirmed the 

finding of decision-making impairment in AN patients, although in their study 

the recovered patients performed better in decision-making tasks than 

patients in the acute state of the illness. Additionally, these authors also 

measured skin conductance in patients undertaking the task and found 

decreased autonomic response in the acutely ill, though not in recovered AN 

patients nor in healthy controls. In the study by Liao (2009), AN patients also 

performed worse in the Iowa Gambling Task, but their performance was not 

associated with a specific skin conductance pattern. These authors point out 

that skin conductance in AN patients can be influenced by metabolic changes 

associated with underweight and can thus be rather a state than a trait 

variable. Cavedini et al. (2006) hypothesized that performance in decision-

making tasks can be considered a predictor for treatment outcome. In their 

study, patients performing better in decision-making tasks at the baseline 

showed significantly better clinical improvement than patients with worse 

baseline decision-making performance.  

 

To sum up, AN patients seem to have impaired decision-making ability. This 

means that they prefer immediate reward even when this is associated with 

future disadvantages. However, it remains unclear whether these 

characteristics can be considered as states or as trait variables.  

 

I.IV Biased information processing 
 
Biased information processing in favor of dysfunctional attitudes toward food 

and body weight/shape has been hypothesized to play a key role in the 

development and maintenance of eating disorders (Johansson et al., 2005; 

Dobson & Dozois, 2004; Williamson et al., 1999).  

 

One of the tasks that has been frequently used to assess information 

processing bias not only in ED is the Stroop Task (Stroop, 1935). Originally, 
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the Stroop Task consists of color naming words (e.g. yellow, blue, red) written 

in dissonant colors (e.g. “yellow” written in blue, “blue” written in red). The 

participant is asked to read the words independently of the color they are 

written in or to name the colors independently of the meaning of the word. If 

the participant is presented with conflicting stimuli (if the meaning of the word 

differs from the color), a greater number of errors and longer reaction times 

can be observed (Stroop, 1935).  

 

To assess information processing bias in ED, modifications of the original 

Stroop Task have been developed. For example, the participant is presented 

words with various emotional associations – in the case of ED, words 

associated with food, body weight and body shape – printed in different 

colors, the task being to ignore the meaning of the word and to name the 

color. It has been shown that these emotionally relevant words interfere with 

color naming more than neutral words. This means that ED patients need 

longer reaction times to name the colors of words related to food and body 

weight/shape than to name the colors of neutral words, and they make more 

mistakes when naming the colors of emotionally relevant words (Johansson, 

2005; Williamson et al., 1999; Cooper & Todd, 1997). The same attentional 

bias for body shape- and body weight-related words has also been found in 

studies using different tasks than the Stroop Task (Johansson et al., 2008; 

Rieger et al., 1998).  

 

However, some authors (Dickson et al., 2008; Johansson et al., 2008; 

Sackville, 1998) point out that when studying information biases, it is 

important to distinguish subliminal and supraliminal presentation of stimuli, 

and thus to distinguish between conscious (associated with supraliminal 

stimuli presentation) and pre-conscious (subliminal) information processing. In 

the study by Dickson et al. (2008), a group of AN patients underwent an 

attention task during which either neutral, aversive or food-related pictorial 

stimuli were presented either sub- or supraliminally. The task used in this 

study was the so called 1-back and 2-back task in which numbers are 

presented one by one to the participant, who is asked to respond when the 

number on the screen matches the number preceding it by one (1-back) or 
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two (2-back). During the task, the subjects were “distracted” by either neutral, 

aversive or food pictorial stimuli presented either sub- or supraliminally. 

Interestingly, AN patients made significantly more errors when presented the 

stimuli supraliminally, but fewer errors in subliminal cases. These findings 

were independent of the presented stimuli (neutral, aversive, disease related). 

Therefore, these authors concluded that, in AN patients, a stimulus-

independent attentional deficit on the conscious level is present, but the 

patients’ ability to concentrate in the absence of distracting stimuli is not 

deficient. These findings confirm the results of previous studies (Hermans et 

al., 1998; Sackville et al., 1998) in which pre-conscious attentional bias was 

not found. Dickson et al. also point out that this distractibility in AN patients 

can be related to their greater attention toward detail, as described below.  

 

I.V Emotional perception 
 
Another field of neuropsychological research that has received attention and 

that should be mentioned in the context of AN neuropsychology is emotional 

recognition, regulation and processing in affected patients. In general, it is 

accepted that emotional problems and AN are closely linked. For example, 

alexithymia – the inability to identify, understand and describe one’s own 

emotions – is often mentioned as describing the AN population (Miyake et al., 

2009; Speranza et al., 2007). Moreover, as we mentioned previously, some 

authors consider AN to be one of the autistic spectrum disorders (Hambrook 

et al., 2008; Lopez, 2008a; Zucker et al., 2007; Gillberg et al., 1996). Both 

share not only the superior local information processing accompanied by 

poorer performance in tasks requiring more global information processing 

described later, but also social impairments and empathy deficits. 

 

In a study by Harrison et al. (2009), performance on Reading the Mind in the 

Eyes Task and emotional regulation was compared between a group of AN 

patients and healthy controls (HCs). The Reading the Mind in the Eyes Task 

was originally developed to measure adult “mentalizing” and successfully 

discriminated adults with Asperger syndrome or high-functioning autism from 

healthy controls (Baron-Cohen et al., 1997). It consists of thirty-six 
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photographs of pairs of eyes and four adjectives accompanying each pair of 

eyes. The task of the participant is to choose the adjective that best describes 

the expression in each pair of eyes. (The test can be found online at 

http://www.glennrowe.net/BaronCohen/Faces/EyesTest.aspx). According to 

Harrison et al. (2009), AN patients perform significantly worse than healthy 

controls on this task. Furthermore, when compared to healthy controls, they 

report significantly more difficulties with emotional regulation. Impaired 

emotional face recognition in AN patients was described also by Pollatos et al. 

(2008). These authors found facial recognition impairments particularly in 

cases of neutral, sad and disgusted content. Moreover, these deficits were 

accompanied by differences in evoked potentials between AN patients, and 

HC. Kucharska-Pietura et al. (2004) studied not only emotional recognition in 

facial expression, but also in voices. In accordance with other findings, these 

authors also conclude that AN patients have difficulties in recognizing 

emotions both in facial emotions and in voices. These results also remain the 

same after being controlled for depression, which could be considered the 

main confounder. Joos et al. (2009) used visual emotional stimuli to study 

emotional perception in restrictive AN patients. According to these authors, 

AN patients showed increased fear when confronted with stimuli containing 

anger. In this study, the AN patients did not significantly differ from healthy 

controls in perception of fear, happiness, sadness or anger. 

 

Although it seems that individuals suffering from AN have problems with 

emotional recognition and regulation, the question remains whether these are 

due to current underweight and disappear after weight gain, or whether they 

remain present after recovery as well (state versus trait variable). 

Furthermore, it is important to note that these impairments have clinical 

implications. Difficulties with emotional recognition can result in lack of 

empathy which can lead to further problems of interpersonal communication 

and social functioning (Harrison et al., 2009; Pollatos et al., 2008; Kucharska-

Pietura et al., 2004), and in turn contribute to maintenance of the illness.  
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I.VI Bias toward local information processing and weak central 
coherence 
 
Weak central coherence describes a cognitive style with a tendency to focus 

on details and a lesser ability to integrate information into context (Lopez, 

2008a). This cognitive style can be characterized as “missing the forest for the 

trees”. The concept of central coherence has its origins in autism research 

(Frith, 1989). It has been shown that individuals with an autism spectrum 

disorder show a tendency to a detail-focused information processing style and 

have a lesser ability to extract the global context (Happé & Frith, 2006). This 

assumption has been repeatedly confirmed, although it remains unclear 

whether impaired global processing is a consequence of superiority in local 

processing. Some authors suggest that both styles – increased local 

processing and decreased global processing – should be studied/tested 

separately (Happé & Booth, 2008). 

 

The impulse to study central coherence, known from autism research, in AN 

patients is based on the assumption that AN can be viewed as a part of the 

autistic spectrum. Patients with AN and autism spectrum disorders share 

social impairments and deficits in empathy, normal or superior performance in 

tasks requiring local information processing and poorer performance when 

more global information processing is needed (Lopez, 2008a; Zucker et al., 

2007; Gillberg et al., 1996).  

 

There are several methods to objectify the tendency to local versus global 

information processing in the visuo-spatial, auditory and verbal domains, most 

of which originate in autism research (Lopez, 2008a). Lopez (2008b) names 

the following tests designed to measure central coherence, all of which had 

previously been described in the literature on autistic spectrum disorders: 

Block Design Test (Wechsler, 1949; 1974), Embedded Figures Test (Witkin et 

al., 1997) and Group Embedded Figures Test (Witkin et al, 2002), Matching 

Familiar Figures Test (Kagan et al., 1964; Kagan, 1966), Object Assembly 

(Wechsler 1974; 1981), Rey-Osterrieth Complex Figure Test (Osterrieth, 
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1944; Rey, 1941), Sentence Completion Task (Happé et al., 2001) and 

Homograph Reading Task (Happé, 1997; Jolliffe & Baron-Cohen, 1999). In 

these tests, the participant is asked to identify simple figures in more complex 

diagrams (Embedded Figures Test), to construct a figure from its parts (Block 

Design Test and Object Assembly), to draw a complex diagram while focusing 

either on the global shape or on its individual elements (Rey-Osterrieth 

Complex Figure Test), or to interpret verbal stimuli depending on their context 

(Sentence Completion Task and Homograph Reading Task). Thus, all of 

these tests assess the tendency to focus either on details or on the global 

context. Some of them favor participants with better local information 

processing, whereas others favor participants with better global processing. 

Thus, for example, in the Embedded figured test, participants with a tendency 

to local information processing perform better, whereas on the Rey Complex 

Figure Tests, better results are achieved by participants with a more global 

information processing style.  

 

According to a meta-analysis conducted by Lopez (2008b) only four studies 

used the concept of central coherence in ED, and in one of them (Lopez, 

2008c) only BN patients were tested. However, the tendency to local 

information processing has been described elsewhere. Gillberg et al. (2007) 

studied neuropsychological characteristics in a group of 41 former AN patients 

(only two of which were underweight at the time of testing) and compared 

them with a sex-, age- and education-matched control group. These authors 

show that AN patients perform worse in the Object Assembly Test as 

compared to healthy controls, and interpret these findings as an indication of 

weak central coherence. In the study by Southgate et al. (2008), 20 AN 

patients, 14 BN patients and 14 HCs completed the Matching Familiar Figures 

Test. The results show that anorexic patients achieve better performance, 

which is, again, interpreted as a bias toward local information processing and 

weak central coherence. Finally, in the study by Lopez et al. (2008a), the 

performance of 42 AN patients in the Rey Complex Figure Test, the Sentence 

Completion Task and the Homograph Reading Task was compared with the 

test performance of healthy controls. The Rey Complex Figure Test was 

administered in two stages (copy and recall trials) and evaluated both for 
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accuracy and for detail-focused versus global drawing style. The AN patients 

scored worse on recall accuracy, but not on copy accuracy. Furthermore, the 

AN patients showed a more detail-oriented drawing approach.  

 

However, it should be noted that according to the meta-analysis by Lopez 

(Lopez, 2008b), the hypothesis that individuals suffering from AN have 

weaker central coherence remains unproven. There seems to be enough 

evidence of global processing deficiency, but insufficient evidence supporting 

an assumption of superiority in local processing. This opinion is consistent 

with that of Happé and Booth (2008).  

 

II Neuropsychological profiles of other psychiatric conditions  
 

As mentioned previously, neuropsychology in EDs has received less attention 

as compared to other psychiatric illnesses (Tchanturia et al., 2005). 

Neuropsychology in other psychiatric conditions has been widely studied; 

however, the question of the specificity of certain neuropsychological 

impairments to individual diagnoses has seldom been addressed. Roberts et 

al. (2007), who studied set-shifting ability in ED populations, point out that set-

shifting deficits are not specific to EDs but are found in a broad range of 

psychiatric conditions. Therefore, they suggest that weak set-shifting ability is 

an endophenotype that increases not only the risk of an ED, but also that of 

many other psychiatric illnesses. Apparently, this is true not only with regard 

to set-shifting but with other neuropsychological impairments found in AN as 

well. Therefore, we have decided to include a short overview of 

neuropsychological findings in the other main psychiatric conditions.  In the 

Czech Republic, neuropsychology in psychiatry was studied by Preiss et al. 

(2006).  
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II.I Bulimia nervosa (BN) 
 

Let us first concentrate on neuropsychological findings in other EDs.  

 

According to Duchesne et al. (2004), BN is the second most studied ED in the 

area of neuropsychology. Attentional impairments similar to those in AN 

patients were found in the BN population as well (Bosanac et al., 2007; 

Duchesne et al. 2004). Moreover, impairments of executive functions have 

been described (Duchesne et al., 2004). The deficient executive functions 

include those studied also in AN: set-shifting (Roberts et al., 2007; Tchanturia 

et al., 2004), decision-making (Liao et al., 2009; Brand et al., 2007), tendency 

to local information processing and weak central coherence (Lopez et al., 

2008c).  

 

Tchanturia et al. (2004) compared the performance of 34 AN and 19 BN 

patients with 35 HCs in various tasks assessing cognitive flexibility associated 

with set-shifting ability. Both AN and BN patients showed impairments in set-

shifting ability, though according to different patterns. 

 

Liao et al. (2009) studied decision-making ability in a group of BN patients, 

comparing them to AN patients and HCs using the Iowa Gambling Task. As 

we mentioned previously in discussing decision-making in AN, these authors 

conclude that a diminished decision-making ability can be found in both AN 

and BN groups. Furthermore, these authors assessed participants’ skin 

conductance response during the task. While AN patients showed a different 

(lesser) skin conductance pattern than HCs, there were no differences found 

between BN patients and HCs (however, the lower skin conductance 

response in AN can be associated with underweight, and tends to normalize 

after recovery of normal body weight). Decision-making impairments in BN 

are often associated with impulsivity and compulsivity in these patients (Brand 

et al., 2007). In this study, however, no correlations were found between 

impulsivity and depression scores and performance on the decision-making 

task. This was associated, rather, with increased OCD scores.  

 

 11



Lopez et al. (2008c) focused on local information processing and weak central 

coherence in BN, and found that BN patients have weak central coherence 

similar to that found in AN patients. However, patients with a lifetime history of 

AN and BN show some differences to patients with a lifetime history of BN 

alone. This finding suggests that weak central coherence is less characteristic 

for BN patients that it is for AN individuals. These authors also found lower 

scores for copy accuracy in the Rey Complex Figure Task, which can be 

explained by deficits in other executive functions, especially lack of planning 

and higher impulsivity in BN patients.  

 

Similarly to AN patients, impairments to emotional recognition and emotional 

self-awareness were found in BN patients (Legenbauer et al., 2008), as well 

as emotional information processing biases toward food and body 

weight/shape related stimuli (Johansson et al., 2005; Dobson & Dozois, 

2004).  

 

II.I.A Problems of distinction between AN and BN 
 

The following should be considered.  

 

When studying either AN or BN patients, psychiatric co-morbidity is often 

taken into account, especially anxiety disorders and depression. Information is 

seldom given, however, as to whether AN and BN patients have had a lifetime 

history of another ED – that is, for example, whether BN was preceded by AN. 

Some findings show that BN patients with a history of AN differ clinically from 

BN patients without a past AN history (Eddy et al., 2007). For example, BN 

patients with a previous history of AN are more likely to relapse into AN and 

tend more toward protracted illness, whereas BN patients with no history of 

AN more frequently achieve full recovery. Moreover, the presence or absence 

of AN history in BN patients can influence neuropsychological characteristics 

(Lopez et al., 2008c). In a study by Eddy et al. (2008), one-third of a group of 

216 AN patients crossed over to BN during a 7-year-long follow-up period, 

with a high probability of relapsing into AN again. The crossover between the 

binge/purge and restrictive anorexia subtypes was even more frequent (more 
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than half of the group). High rates of diagnostic crossover were found also in 

a study by Fichter & Quadflieg (2007), who follow 311 AN, BN and binge 

eating (BED) patients for 12 years. Thus, it is conceivable that someone 

tested as a BN patient in one study, for example, will relapse into AN shortly 

afterwards and be tested as an AN patient in a different study.  

 

The rather small sample sizes in ED research usually make it impossible not 

only to compare AN subtypes but also to distinguish between, for example, 

BN patients with and without past AN history. In many studies, ED patients 

are studied as one group to increase the sample size, meaning that selective 

data on the neuropsychological characteristics of exclusively BN patients is 

scarce. Taking into account that data on study participants’ past ED history is 

seldom available and the high rates of diagnostic crossover, we suggest that 

attempts to distinguish neuropsychological profiles in AN and BN patients be 

taken cautiously.  

 

II.II Binge eating disorder and obesity 
 

Data on the neuropsychology of other eating disorders (binge eating disorder, 

obesity) is even more rare. Roberts et al. (2007b) studied set-shifting ability, 

local information processing and weak central coherence in a group of 

overweight women and women with normal body weight in the general 

population. The results show only small differences in set-shifting ability and 

moderate to strong differences in central coherence. Overall, the available 

data does not show important differences in the cognitive profiles of 

individuals with other eating disorders. In general, BN and binge eating 

disorder are believed to be associated with greater impulsivity (Davis et al., 

2008; Giusti & Panchaud, 2007; Steiger & Bruce, 2007).  

 

II.III Schizophrenia, unipolar depression and bipolar disorder 
 

In the following paragraphs, we examine neuropsychological profile in other 

principal psychiatric conditions, namely schizophrenia, unipolar depression 

and bipolar disorder. We also include OCD, since this has great relevancy to 
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AN. The neuropsychological characteristics described here are certainly not 

exhaustive, and it is not the aim of this paper to give a complete overview of 

neuropsychology in psychiatric illnesses. Rather, we argue that most of the 

cognitive deficits are found not only across EDs, but also across a broad 

variety of psychiatric conditions, and could therefore be considered as a 

common vulnerability factor for psychiatric illness (Roberts et al., 2007).  

In schizophrenia, deficits in verbal memory, executive functioning and 

attention have been repeatedly confirmed (Sitskoorn et al., 2004). Mesholam-

Gately et al. (2009) conducted a meta-analysis of studies concentrating on 

neuropsychological impairments in first-episode schizophrenia patients. In 

general, medium to large neuropsychological impairments were found in this 

group, predominantly immediate verbal memory and processing speed 

deficits. Impairments of IQ between the pre-morbid and first episode period 

were found (Woodberry et al., 2008), with a stabilization of the deficit 

afterwards (Mesholam-Gately et al., 2009). Besides verbal memory deficits, 

visuo-spatial memory impairments have also been found, although these have 

received less attention (Kim et al., 2008; Piskulic et al., 2007; Kučerová et al., 

2003; Seidman et al., 2003). The Rey Complex Figure Test has been often 

used to asses both visuo-spatial memory and organizational strategies in 

schizophrenia patients (Kim et al., 2008; Seidman et al., 2003). Deficits in 

verbal memory, executive functioning and attention have also been found in 

first-degree healthy relatives of schizophrenia patients (Sitskoorn et al., 2004), 

and are thus considered to be candidate endophenotypes. Furthermore, it has 

been repeatedly shown that schizophrenia patients have deficient emotional 

processing and deficient recognition of basic emotions in facial expressions, 

particularly those of fear (Morris et al., 2009; Marwick & Hall, 2008).  

 

In unipolar depression, the neuropsychological profile is less clear. It appears 

that it is mostly a deficit in executive functioning and the other 

neuropsychological characteristics depend on the other characteristics of the 

disorder, primarily co-morbidity with an anxiety disorder (Castaneda et al., 

2008; Basso et al., 2007). Short-term memory and attention deficits as well as 

deficient executive functions – including impairments of inhibition, planning 

strategies and set-shifting (Gohier et al., 2009; Mondal et al., 2007; Harvey et 
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al., 2004; Stordal et al., 2004) – have been found. Moreover, it has been 

shown that depressed patients have an information processing bias toward 

negative stimuli (Joormann et al., 2009; Leung et al., 2009; Colombel, 2007).  

The neuropsychological profile of bipolar disorder shows similarities to that of 

schizophrenia, but the cognitive impairment tends to be of lesser extent and is 

less generalized (Sachs et al., 2007; Osuji & Cullum, 2005). For example, 

unlike in schizophrenia patients, there is no decline in global intellectual ability 

found in bipolar patients (Osuji & Cullum, 2005; Quraishi & Frangou, 2002). 

Attention and memory deficits, primarily deficits of verbal memory and to a 

lesser extent impairments of visuo-spatial memory, have been repeatedly 

found (Malhi et al., 2007; Sachs et al., 2007; Quraishi & Frangou, 2002). 

Further, deficits in executive functions have been described, including 

impairment of set-shifting and planning (Sachs et al., 2007; Quraishi & 

Frangou, 2002). When comparing cognitive impairments in unipolar 

depression, bipolar disorder and schizophrenia, no major differences between 

unipolar depression and bipolar disorder are found. In most 

neuropsychological tasks, bipolar patients perform better than schizophrenia 

patients except for when acutely symptomatic (Quraishi & Frangou, 2002). It 

is also important to note that neuropsychological impairment, even if milder, is 

present also in currently euthymic bipolar patients between episodes of the 

disorder (Trivedi et al., 2008; Quraishi & Frangou, 2002). Moreover, impaired 

facial emotion recognition has been found in both manic and euthymic bipolar 

patients (Lambke & Ketter, 2002). Euthymic bipolar patients show impairment 

recognizing disgust and fear, whereas currently manic bipolar patients have 

difficulties recognizing fearful and sad faces. Also, bipolar patients perform 

better than schizophrenic patients in facial recognition of emotions (Rocca et 

al., 2009). In both depression and mania, the processing of emotional stimuli 

is congruent with mood.  
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II.IV Obsessive-compulsive disorder (OCD) and its relevancy for AN 
 
Considering the neuropsychological profile of OCD patients, it seems that 

there is primarily a deficit in executive functions. Although visuo-spatial 

memory deficits have repeatedly been described (Bohne et al., 2005), it 

appears that memory impairments are secondary to a failure of organizational 

strategies during encoding (Martínez-González & Pigueras-Rodríguez, 2008; 

Olley et al., 2007; Penadés et al., 2005; Savage et al., 2005; Shin et al., 2005; 

Kuelz et al., 2004). This is a consistent finding confirmed in several studies, 

although results on deficits in other executive functions remain ambiguous 

(Kuelz, 2004). Aycicegi-Dinn et al. (2009) used the Rey Complex Figure Test 

in a group of university students with highly pronounced OCD traits and found 

a subtle visuo-spatial memory deficit and significantly lower organizational 

scores as compared to the control group. Both in OCD and AN, impairments 

of visuo-spatial memory are mediated by organizational strategies (Lopez et 

al., 2008a,b; Sherman, 2006). 

  

There are several striking similarities to the neuropsychological findings in AN. 

These can be summed up as follows:  

 

1. Both AN and OCD subjects show impairments of visuo-spatial memory. 

Visuo-spatial memory has repeatedly been tested using the Rey 

Complex Figure Test in both AN and OCD subjects.  

 

2. Apart from visuo-spatial memory deficits, impairments in organizational 

strategies have been described in both AN and OCD patients. Again, 

these have been repeatedly tested using the Rey Complex Figure Test. 

 

3. In both AN and OCD individuals, memory impairments are mediated by 

disadvantageous organizational strategies. In both groups, 

disadvantageous organizational strategies such as difficulty generating 

planning strategies (Martínez-González & Pigueras-Rodríguez, 2008; 

Shin et al., 2005), problems in response inhibition (Martínez-González 

& Pigueras-Rodríguez, 2008), tendency to higher fragmentation (Shin 
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et al., 2005) and problems with mental set-shifting (González & 

Pigueras-Rodríguez, 2008; Savage et al., 1999) have been described.  

 

4. In both AN and OCD, neurocognitive impairments seem to preexist  

disease onset, remain present after recovery, and are also present in 

unaffected relatives. Therefore, for both groups of patients they are 

hypothesized to be possible endophenotypes (Lopez, 2009; Viswanath, 

2009).  

 

As we mentioned before, the detail-oriented information processing style in 

AN is usually explained by the similarities of AN to autistic spectrum disorders 

(ASD), since the tendency toward local information processing has been 

described in ASD individuals. Furthermore, ASD and AN share certain 

phenomenological characteristics. It should be mentioned, however, that 

another explanation for the local information processing style in AN may be 

the presence of obsessive-compulsive (OCD) symptoms. Further research is 

needed to explore this hypothesis. Delorme et al. (2007) further propose that 

both OCD and autism share a certain neuropsychological endophenotype, 

which might shed more light on the links between AN, OCD and autism 

spectrum disorders.  

 

Although findings on the presence of OCD symptoms in AN are inconsistent 

and contradictory – the reason being different the diagnostic criteria and 

evaluation tools used (Speranza et al., 2001), as well as absence of control 

groups and failure to compare various ED subgroups (Godart et al., 2002) – 

there is apparently a strong link between both disorders. Several authors point 

out that several psychiatric disorders share phenomenological similarities with 

OCD: the courses of the illnesses, familial patterns and treatment responses. 

This observation has given rise to the idea that several psychiatric conditions 

are related to OCD, and therefore these disorders are known as OCD 

spectrum disorders. Eating disorders belong to this group, together with 

hypochondriasis, trichotillomania, dysmorphic disorder, and Tourette’s 

syndrome (Bienvenu et al., 2000; Aragona & Vella, 1998; McElroy et al., 

1994).  
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II.V Examples of other neuropsychological findings in psychiatry 

Additionally, memory and both verbal and non-verbal attention deficits have 

been found in posttraumatic stress disorder (Jelinek et al., 2006; Samuelson 

et al., 2006; Golier & Yehuda, 2002; Horner & Hamner, 2002), short-term 

memory deficits and impairments of executive functions in patients with 

alcohol dependence (Nowakowska et al., 2007), and disadvantageous 

decision-making in patients with heroin addiction (Fishbein et al., 2007; 

Vassileva et al., 2007). Deficits in attention, short-term memory and executive 

functions are also typically described in attention deficit/hyperactivity disorder, 

often associated with EDs (Nazar et al., 2008). 

In Table 1, we give a brief overview of neuropsychological impairments found 

in principal psychiatric conditions. It can be seen that most deficits in cognitive 

and executive functions are not specific to individual disorders, and that the 

differences between individual diagnoses regarding neuropsychological 

impairments are quantitative rather than qualitative. (For example, similar 

neuropsychological profiles are found in schizophrenia and bipolar disorder, 

but impairments in bipolar disorder tend to be milder and less generalized). 
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Table 1: Overview of neuropsychological profiles in some psychiatric 
conditions  
 
Anorexia Nervosa 
 

- Attention 
- Visuo-spatial memory 
- Executive functions: 
Set-shifting 
Local information processing – weak central coherence 
Decision-making – immediate reward over later disadvantage 
- Facial recognition of emotions 
- Emotional processing of disease-related stimuli (food, weight) 

Bulimia nervosa 
 

- Attention 
- Executive functions: 
Set-shifting – different pattern than AN patients 
Local information processing – especially BN patients without AN 
history 
Decision-making – skin conductance response pattern different from 
AN patients 
Lack of planning 
- Impulsivity 
- Emotional processing of disease-related stimuli (food, body 
weight/shape) 

Obsessive-
compulsive disorder: 

- Mainly executive functioning 
Set-shifting 
Inhibition 
Local information processing – focus on detail 
Decision-making – scarcely studied, but deficits probable based on 
clinical observations 
- Visuo-spatial memory – probably secondary to deficits in executive 
functions (organizational strategies during encoding) 

Schizophrenia - IQ: decline between the pre-morbid IQ and after the first episode, 
with stabilization of impairment afterwards 
- Attention 
- Verbal memory 
- Visuo-spatial memory (to a lesser extent) 
- Executive functions: 
Set-shifting 
Processing speed 
- Facial recognition of emotions, especially fear 
- Emotional processing 

Unipolar depression - Mainly executive functions 
Set-shifting 
Inhibition 
Planning 
- Short-term memory and attention – depending on disorder 
characteristic, especially co-morbidity with an anxiety disorder  
 -Facial recognition of emotions: especially difficulties in recognizing 
happy faces and tendency to interpret neutral faces as sad 
- Emotional processing bias toward negative information (mood-
congruent) 

Bipolar disorder - Similar to schizophrenia, but milder and less generalized 
- No IQ deficits 
- Attention 
- Verbal memory 
- Visuo-spatial memory (to a lesser extent) 
- Mild impairments also present between phases 
- Facial recognition of emotions: euthymic: difficulties recognizing 
disgust and fear; manic: difficulties recognizing fearful and sad faces 
(mood congruent) 
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III Clinical Implications and Cognitive Remediation Therapy  
 

Findings from neuropsychology can be meaningfully transferred into clinical 

practice (Baldock & Tchanturia, 2007).  

 

It is recognized that cognitive deficits influence patient functioning in daily life 

and also have an effect on illness management. This has been shown mainly 

in schizophrenia (Medalia & Choi, 2009), where cognitive deficits have 

received the most attention. Cognitive deficits, which are recognized to be 

determinant of functional outcomes in schizophrenia, can be targets of 

pharmacotherapy (Voruganti et al., 2007; Woodward et al., 2005) as well as of 

non-pharmacological treatment approaches that specifically aim to improve 

the cognitive impairments. This is the goal of cognitive remediation therapy 

(CRT), which is narrowly defined as a “set of cognitive drills or compensatory 

interventions designed to enhance cognitive functioning”, or as “a therapy 

which engages the patients in learning activities that enhance the 

neurocognitive skills relevant to their chosen recovery goals” (Medalia & Choi, 

2009).  

 

The idea of CRT originates from schizophrenia research, where it has been 

widely studied and proven effective (Medalia & Choi, 2009; McGurk et al., 

2009; Wykes & Huddy, 2009; McGurk, 2007; Kurtz, 2003). According to a 

meta-analysis by Kurtz (2003), participants undergoing CRT improved their 

working memory, emotion perception and executive functions, while no effects 

were evident in secondary verbal and non-verbal memory. Moreover, CRT in 

schizophrenia contributed to symptom improvement, improvements of 

psychosocial status and relapse rates. The results were confirmed by the 

meta-analysis conducted by McGurk (2008). Thus, CRT not only improves 

cognitive impairments, but its effects generalize beyond the cognitive 

variables (Wykes & Huddy, 2009). In the Czech Republic, Přikrylová-

Kučerová studied both cognitive deficit in schizophrenia and the possibilities 

of its remediation.  
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Cognitive training has also been shown useful in OCD patients (Buhlmann et 

al., 2006; Park et al., 2006). In a study by Park et al. (2006), 15 OCD patients 

took part in nine sixty-minute sessions with the aim of improving 

organizational strategies, one of the core cognitive deficits in these patients. 

The results show that both memory function (mediated by organizational 

strategies) and clinical symptoms improved. In a study by Buhlmann et al. 

(2006), 35 OCD patients underwent cognitive training intended to improve 

ability to organize complex visuo-spatial information in a meaningful way. 

Participants completed the Rey Complex Figure Test before and after the 

training. The participants who received the training showed both improved 

organizational strategies and improved memory performance. Thus, the 

authors conclude that the training proved effective.  

 

For AN patients, CRT has been developed by the London group. CRT for AN 

is based on CRT experiences gained in schizophrenia research. Additionally, 

given the close link between AN and OCD discussed previously, it 

incorporates knowledge from cognitive training in OCD (Baldock & Tchanturia, 

2007; Pretorius & Tchanturia, 2007). CRT for AN consists of ten 45-minute 

sessions. The authors of CRT for AN acknowledge the cognitive impairment 

commonly found in AN, especially deficient set-shifting ability and the 

tendency to focus on detail at the cost of global perception and the clinical 

correlates thereof such as rigid, persistent and obsessive behaviors 

(Tchanturia et al., 2007b). Thus, the authors modified the flexibility module 

used in CRT for schizophrenia and expanded it to form the core of the 

intervention for AN patients. The tasks include, for example, finding the 

shortest and quickest path on a map (using various cognitive strategies) and 

describing a complex diagram to the therapist, who attempts to draw it 

according to the participant’s instructions alone without seeing it (learning that 

exaggerated focus on detail makes it impossible for the therapist to follow the 

instructions). Qualitative analyses of the data showed improvement in set-

shifting ability after ten sessions of CRT which were not observed after weight 

gain alone in patients without CRT. Moreover, qualitative analysis revealed 

that patients not only enjoyed reflecting on their thinking styles, but also 
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appreciated the fact that the intervention did not explicitly focus on food or 

body weight (Tchanturia et al., 2007b). 

 

It has been suggested that an intervention called neuropsychological 

feedback be used for less severely affected patients, rather than CRT. 

Neuropsychological feedback consists of three (instead of ten) sessions: 

neuropsychological assessment, feedback session and follow-up session. 

Unlike CRT, this form of intervention is limited to information sharing (Lopez et 

al., 2008d), and does not include the exercise of cognitive strategies.  

 

Certainly, CRT is only one of several therapeutic approaches that can be 

used in the treatment of AN, and it has its limits. Some patients show severe 

impairments neither in set-shifting tasks nor in tasks requiring global 

information processing (Lopez et al., 2008d), and thus do not benefit from this 

kind of intervention. Furthermore, dysfunctional cognitive styles are only one 

of the maintaining factors in AN, and the others – anxiety and 

disadvantageous family constellation (Lopez et al., 2008d), especially – are 

not targeted by CRT. According to Tchanturia et al. (2007b), CRT is a suitable 

intervention for very severely affected patients who are not yet capable of 

benefiting from other, more complex, psychological interventions due to their 

low BMI and general psychopathology. In this case, CRT is a pre-intervention 

leading into other psychological therapies. Additionally, it can be used as one 

of several therapeutic approaches among other treatment modalities.  
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IV Neuropsychological assessment and self-reporting measures 
 
In the following chapters, we introduce the Rey Complex Figure Test that we 

used to assess visuo-spatial memory and central coherence, as well as the 

Clinical and Research Inventory for Eating Disorders (CR-EAT) and the 

Eating Disorders Examination – Questionnaire (EDE-Q) that were used to 

assess eating disorder symptomatology.  

 
IV.I Rey Complex Figure Test 
 

The Rey Complex Figure Test (Osterrieth, 1944) is a neuropsychological test 

used to assess visuo-spatial organization and memory. It was developed by 

Rey (1941) and standardized by Osterrieth (1944).  

 

Originally, the Rey Complex Figure Test (RCFT) was developed to assess 

visuo-spatial organization and memory in brain injury patients. Since then, it 

has also been used to assess neurocognitive impairment in various clinical 

populations, including patients with traumatic brain injury (Ashton et al., 2005), 

dementia of various types (Ferman et al., 2006), bipolar disorder 

(Deckersbach et al., 2004), major depression (Sárosi et al., 2007), acute and 

chronic schizophrenia (Silverstein, 1998; Kim et al., 2008), obsessive-

compulsive disorder (Roh et al., 2005; Cha et al., 2007), eating disorders 

(Sherman et al., 2006; Lopez et al., 2008a), attention deficit/hyperactivity 

disorder (Schreiber et al., 1999), alcohol dependence (Jang et al., 2007; 

Dawson & Grant, 2000), Gilles de la Tourette syndrome and chronic tic 

disorder (Lavoie et al., 2007), and other, not only psychiatric, disorders.  

 

The RCFT (Figure 1) is usually administered in three stages. First, the 

subject is presented a stimulus card with a figure template and is asked to 

copy it as accurately as possible to a blank sheet of paper without using any 

other tools (i.e., a ruler). This procedure is referred to as the copy trial. 

Afterward, the subject is asked to reproduce the figure again, this time from 

memory. This can happen with or without prior warning and is referred to as 

the immediate recall trial. After some time, the subject is asked to reproduce 
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the figure from memory again. This is referred to as the delayed recall trial. 

Several time periods between the immediate and delayed recall trials have 

been described, the most common being 3 and 30 minutes. Furthermore, 

Meyers and Meyers (1995) describe a recognition trial, in which the subject 

has to recognize various parts of the RCFT. The time that the subject needs 

to complete the individual trials can be measured, but need not be.  

 

Figure1: Rey Complex Figure (Rey, 1941; Osterrieth, 1944) 
 

 
 

 

In our study, the RCFT was administered in two stages – copy and delayed 

recall trial – with a 20-minute interval between trials.  

 

Both the effects of various administration procedures (Berry & Carpenter, 

1992; Ferraro et al., 2002; Ruffolo et al., 2002; Hoffman & Al’Absi, 2004) and 

the effects of various variables in the subjects (Rosselli & Ardilla, 1991; 

Gallagher & Burke, 2007) on test performance have been studied.  

 

No statistically significant effect on test performance related to the delay 

period was found, but test performance in the delayed recall and recognition 

trials seems to be influenced by the presence or absence of the copy and 

immediate recall trials (Berry & Carpenter, 1992; Meyers & Meyers, 1995). 

Thus, subjects perform better in delayed recall trials if these are preceded by 

copy, immediate and/or short term recall trials, but the length of the delay 

period (15, 30, 45 or 60 minutes) does not affect test performance. Ferraro et 
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al. (2002) found no significant effects due to stimulus card orientation (0º, 90º, 

180º and 270º) on test performance for the copy and recall trials with a 20-

minute delay period. Ruffolo et al. (2001) studied the effect of pen-switching 

on RCFT performance. The pen-switching method is used to record the order 

in which the subject draws the individual parts of the figure, and means that 

after finishing each structural unit the subject changes to a different color pen. 

Thus, the examiner who records the order of the colors used can later trace 

the sequence in which the figure elements were drawn. Although it may be 

hypothesized that pen-switching distracts subjects and thus leads to a less 

exact drawing, Ruffolo et al. (2001) found that pen-switching subjects 

performed better as compared to those drawing the figure in the traditional 

way.  

 

In addition to the characteristics of the test situation and various 

administration procedures, the characteristics of the subjects can also 

influence RCFT performance. Apart from various medical conditions, age, IQ, 

education and gender all affect performance on the test (Rosselli & Ardilla, 

1991; Fastenau et al., 1999; Hoffman & Al’Absi, 2004; Gallagher & Burke, 

2007). Hoffman and Al’Absi (2004) also studied the effect of acute stress on 

RCFT performance in psychiatrically and neurologically healthy subjects, but 

did not find any significant effects of stress on test performance.  

 

IV.I.A Scoring  
 
IV.I.A.a Accuracy 
 

Several scoring systems for RCFT have been described. The standard 

quantitative 18-item scoring system was developed by Tylor (1998), and 

represents the most frequently used scoring method (Liberman, 1994). This 

scoring system divides the Rey Complex Figure into 18 elements which are 

scored independently, the final score being the sum of the scores for all of the 

18 elements. If an element is drawn and placed correctly, two points are 

given. If an element is drawn correctly and placed incorrectly or vice versa, 

one point is given. If an element is neither drawn nor placed correctly, but 
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recognizable, a score of 0.5 is given. If an element is unrecognizable or 

missing, no points are given. Thus, the final RCFT score can range from 0 to 

36 points.  

 

Various strategies have been used to assess inter- and intra-rater agreement 

for this scoring system, taking into account both total RCFT scores and the 

scores given to the eighteen individual structural elements: Spearman’s rank 

correlation coefficients (Liberman, 1994; Tupler et al., 1995; Lopez et al., 

2007), percentage of agreement (Duley et al., 1993), absolute differences in 

scores (Liberman, 1994), observed-to-expected (O/E) ratios (Liberman, 

1994), Kappa indices (Lopez, 2007) and others. Between- and within-rater 

agreement has been assessed both for absolute scores reached and for 

percentage of the maximal score. Although based on published inter- and 

intra-rater agreements, the scoring system is considered to be highly 

repeatable, in some studies, rather poor between- and within-rater agreement 

has been reported, especially if scores for the individual elements – not total 

RCFT scores – are taken into account (Tupler et al., 1995). 

 

IV.I.A.b Central coherence 
 

Furthermore, there are several ways of assessing the drawing style. In our 

study, we used Savage and Booth’s (Booth, 2006) scoring system modified by 

Lopez (Lopez, 2008a).  

 

The so-called central coherence (CC) index is reckoned as an objective 

measure of the central coherence. The central coherence index consists of 1) 

Order of Construction Index, and 2) Style Index.  

 

Since assessment of the sequence in which the drawing was made is 

necessary to evaluate central coherence, we used the so-called pen-switching 

method (Lezak et al., 2004). This means that participants copied the figure 

using colored pencils. Each time the participant finished a portion of the 

drawing (usually a single line), the examiner gave him or her a pencil of a 

different color. The sequence in which the colors changed was noted. Thus, it 
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was possible to trace the sequence in which the figure was drawn. Although it 

may be hypothesized that pen-switching can be overly distracting for some 

patients (Lezak et al., 2004), a study by Ruffolo et al. (2001) suggests that the 

pen-switching method is associated with better test performance. There are 

other method of recording how the participant proceeds drawing the Figure. 

Another method involves keeping a detailed record of each participant’s 

copying sequence by copying what the participant draws and numbering each 

unit in the order that it is drawn (Lezak et al., 2004) or using a video recorder 

(Lopez at al., 2008a)  

 

To assess the order of construction, the individual elements of the RCFT are 

divided into four categories: A) global external structures, B) global internal 

structures, C) local perimeter structures, and D) local internal structures. 

Elements from category A receive 4 points, elements from category B receive 

3 points, elements from category C are assigned 1 point, and elements of 

category D are assigned no points. The first six elements of the drawing are 

assigned a respective score, the order of the elements being assessed based 

on the colors the participant used. The Order of Construction Index is 

calculated as the average of these scores, and can thus range from 0 to 3.3.  

 

To assess the Style Index, six elements are scored for style. These include: 

element 2 (the large rectangle), elements 4 and 16 (the extended horizontal 

line), element 5 (the vertical line) plus one segment either above or below the 

large rectangle, elements 13 and 15 (the sides of the large rectangle and the 

line within it) and element 6 (the small rectangle). These elements are shown 

in Figure 2.  
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Figure 2: The six components scored for style on the Rey Complex Figure 

Test (Booth, 2006; Reproduced with the kind permission of Carolina Lopez) 

 

 
 

 

If the lines of these elements are drawn as a continuous stroke or 

consecutively, 2 points are assigned. One point is given if the element is 

partially fragmented or drawn separately, and no points are given if the 

element is clearly disjointed, drawn in a piecemeal manner or missing. The 

Style Index is computed as the average of the ratings of these six elements, 

and thus ranges from 0 to 2.  

 

While for the Order of Construction Index only completed elements are scored 

(and partially drawn elements are not assigned any rating), for the Style 

Index, partially or inaccurately drawn elements are rated, too.  

 

Finally, the Central Coherence Index is computed by adding the proportions of 

the total possible scores in order (score/3.3) and style (score/2), thus ranging 

from 0 to 2. (The description of the procedure for obtaining the Central 

Coherence Index was described to the author in personal communication with 

Carolina Lopez).  

 

A higher Central Coherence Index indicates a more global information 

processing style, while a lower one indicates a more local information 

processing style and a stronger tendency to focus on details at the cost of the 

global context.  
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IV.II Clinical and Research Inventory for Eating Disorders  
 

The Clinical and Research Inventory for Eating Disorders (CR-EAT; 
Moessner et al., under review) is a self-reporting questionnaire reflecting the 

multidimensionality of EDs, as it assesses their psychological as well as 

behavioral aspects.  

 

The final version consists of 70 items and 12 scales:  

 

1a. Weight preoccupation  

1b. Control over eating 

2. Emotional dysregulation 

3. Affect-regulatory eating 

4. Self-esteem 
5. Concerns about negative evaluation 

6. Body embarrassment 

7. Restrained eating behavior 

8. Societal expectations of weight and shape 

9. Perfectionism: familial expectation 

10. Harmful weight regulation 

11. Perfectionism: personal expectations 

 

The questions are answered on a 6-point scale ranging from 1 (“totally false”) 

to 6 (“absolutely correct”) 

 

Table 2 shows the scales, the scale items in English and the Czech 

translations used in our study.  
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Table 2: Scales and items of the Clinical and Research Inventory for Eating 
Disorders (CR-EAT; Moessner et al., in prep.) in English and Czech 
 
Scale Items in English Items in Czech 
1a:“Weight preoccupation” 
 

08: “Sometimes I worry so 
much about my shape that I 
can hardly concentrate.”  
38: “Thoughts about my body 
fat bother me very much.”  
45: “The idea of gaining 
weight frightens me.” 
46: “If I gain a little weight I 
get afraid that this could 
continue.” 
52: “When I see overweight 
people, I worry that one day I 
might look like them.” 
53: “If I gain one pound, 
many more will follow. 
Therefore I have to strictly 
control my weight.” 

08: „Někdy se tolik trápím 
svou postavou, že se takřka 
nemůžu soustředit.“  
38: „Myšlenka, že mám v těle 
tuk, mi nedá spát.“ 
45: „Představa, že přiberu, 
mi nahání strach.“ 
46: „Když trochu přiberu, 
mám strach, že to bude 
pokračovat.“ 
52: „Když vidím tlusté lidi, 
bojím se, že i já bych tak 
mohl/a dopadnout.“ 
53: „Když přiberu půl kila, 
bude následovat spousta 
dalších. Proto musím svou 
váhu přesně kontrolovat.“ 

1b: “Control over eating” 
 

24: “I get annoyed with 
myself when I have eaten too 
much.”  
35: “I am pleased with myself 
when I manage to resist 
sweets.” 
36: “I am proud of myself 
when I resist the urge to eat.” 
37: “I get stressed when I eat 
fattening foods.”  
43: “When I have eaten too 
much, I feel weak.”  
48: “When I eat too much it 
weighs on my conscience.” 
49: “I don’t buy certain foods 
to avoid temptation.”  
56: “There are certain foods 
that I refuse to eat due to my 
anxiety for my body shape.”  

24: „Zlobím se na sebe, když 
jsem toho hodně snědl/a.“ 
35: „Cítím se dobře, když 
nejím sladké.“ 
36: „Cítím se hrdý/á, když se 
mi podaří nejíst.“ 
37: „Trápí mě, když jím jídla, 
ze kterých se tloustne.“ 
43: „Když jsem hodně 
snědl/a, cítím se slabý/á.“ 
48: „Když toho příliš sním, 
mám zlé svědomí.“ 
49: „Určité potraviny si 
nekupuji vůbec, abych 
nepřišla do pokušení.“ 
56: „Některá jídla nejím 
vůbec ze strachu, že 
přiberu.“ 

2:“Emotional 
Dysregulation” 
 

15: “I am sad most of the 
time.”  
31: “I often feel like crying.”  
50: “Sometimes I can’t figure 
out if I am sad, anxious, or 
angry.”  
57: “I am afraid that my 
feelings get out of control.”  
60: “I simply feel bad.”  
63: “I feel worthless” 
64: “I have difficulties 
recognizing my own 
feelings.”  
69: “Sometimes I am 
overwhelmed by strong 
feelings and I don’t know 
why.”  
 
 

15: “Většinou jsem 
smutný/á.“ 
31: „Často se mi chce 
plakat.“ 
50: „Někdy nevím přesně, 
jestli jsem smutný/á, mám 
strach nebo se zlobím.“ 
57: „Mám strach, že moje 
pocity se mi vymknou zpod 
kontroly.“ 
60: „Cítím se jednoduše 
špatně.“ 
63: „Cítím se bezcenný/á.“ 
64: „Je pro mne těžké, 
správně zařadit svoje pocity.“ 
69: „Někdy jsem zahlcený/á 
silnými pocity a nevím proč.“ 
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3: “Affect-regulatory 
eating” 

02: “I eat whenever I feel 
down.”  
17: “I eat to distract myself.”  
26: “Sometimes I can’t stop 
eating even if I am already 
full.”  
28: “Sometimes I lose control 
of what and how much I am 
eating.”  
34: “I eat when I’m worried.”  
59: “I eat to improve my 
mood.”  
65: “I eat when I am bored.” 
66: “I stuff myself with food.”  

02: :Jím, když se necítím 
psychicky dobře“ 
17: „Jím, abych se 
rozptýlil/a.“ 
26: „Někdy nemůžu přestat 
jíst, i když jsem už dávno 
plný/á.“ 
28: „Někdy ztrácím kontrolu 
nad tím, co a kolik sním.“ 
34: „Jím, když jsem 
znepokojený/á.“ 
59: „Jím, abych si zlepšil/a 
náladu.“ 
65: „Jím z nudy.“ 
66: „Cpu do sebe jídlo.“ 

4: “Self-esteem”  
 

06: “I think I am just as 
valuable as other people.”  
22: “I think I have a lot of 
good characteristics.” 
23: “There are many things 
that make me happy.”  
27: “I’m optimistic about the 
future.”  
42: “I am proud of myself”  
51: “I like myself just the way 
I am.”  
58: “Overall I am satisfied 
with myself.”  
 

06: Pokládám se za 
rovnocenní ostatním.“ 
22: „Myslím, že mám hodně 
dobrých vlastností.“ 
23: „Je hodně věcí, které 
mne těší.“ 
27: „S důvěrou se dívám do 
budoucnosti.“ 
42: „Jsem na sebe hrdý/á.“ 
51: „Mám se ráda taková, 
jaká jsem.“ 
58: „Všeobecně jsem se 
sebou spokojený/á.“ 

5: “Concerns about 
Negative Evaluation” 
 

04: “I am concerned that 
other people might have a 
bad impression of me.”  
10: “It is important to me 
what others think of me.”  
14: “I am worried that others 
don’t accept me.”  
19: “I think about what others 
think of me.” 
20: “I am afraid of doing or 
saying anything wrong.”  
40: “It is important to me to 
make a good impression.”  
68: “I am afraid that others 
will notice my mistakes.”  
 

04: “Trápí mne, že druzí mají 
o mně špatné mínění.“ 
10: „Je pro mne důležité, co 
si o mně myslí druzí.“ 
14: „Obávám se, že mne 
druzí neakceptují.“ 
19: „Přemýšlím o tom, co si o 
mně myslí druzí.“ 
20: „Mám strach, že řeknu 
nebo udělám něco 
nesprávné.“ 
40: „Je pro mne důležité, 
abych na druhé působila 
dobrým dojmem.“ 
68: „Mám strach, že si druzí 
všimnou moje chyby.“ 

6: “Body Embarrassment” 
 

03: “I feel bad when I look at 
myself in the mirror.”  
11: “Compared to other 
women/men, I am too fat.” 
12: “I am ashamed of my 
body.”  
41: “I avoid situations in 
which others can see my 
body (e.g., swimming pools).” 
55: “I wear large clothes to 
keep people from seeing the 
shape of my body.”  
 
 
 

03: “Když se v zrcadle 
podívám na svoji postavu, 
cítím se špatně“ 
11: „Ve srovnání s ostatními 
ženami/muži jsem příliš 
tlustá“ 
12: „Stydím se za svoje tělo“ 
41: „Vyhýbám se situacím, 
ve kterých lidé uvidí moje tělo 
(např. bazén).“ 
55: „Nosím volné oblečení, 
aby se moje postava nedala 
rozeznat.“ 
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7: “Restrained Eating 
Behavior” 
 

05: “I purposefully eat slowly 
to avoid eating too much.”  
25: “For the sake of my 
figure, I have strict rules 
about my nutrition.”  
32: “I consciously eat small 
portions to avoid gaining 
weight.” 
33: “Each day, I think about 
how many calories I have 
consumed.”  
39: “I am very disciplined 
about my eating.”  
47: “I avoid food that 
contains sugar.”  
 

05: “Jím schválně pomalu, 
abych toho nesnědl/a příliš.“ 
25: „Kvůli své postavě se v 
stravování držím pevných 
pravidel.“ 
32: „Abych neztloustl/a, jím 
malé porce.“ 
33: „Každý den přemýšlím, 
kolik jsem snědl/a kalorií.“ 
39: „Co se týče jídla, jsem 
velice disciplinovaný/á.“ 
47: „Vyhýbám se potravinám, 
ve kterých je cukr.“ 
 

8: “Societal Expectations 
of Weight and Shape” 
 

07: “Nobody likes overweight 
people, therefore I have to be 
thin.”  
18: “In my group of friends, it 
is important to have a good 
figure.”  
21: “Men/Women will only 
like me when I have a perfect 
body.” 
30: “I have to be slim to find 
a partner.”  
61: “If you are thin, others 
accept you more easily.”  
 

07: “Nikdo nemá rád tlusté 
lidi, proto musím zůstat 
štíhlá.“ 
18: „Mezi mými přáteli je 
důležité mít dobrou postavu.“ 
21: „Muži/ženy mne berou, 
jenom když mám dokonalé 
tělo.“ 
30: „Abych si našla 
partnera/ku, musím být 
štíhlý/á.“ 
61: „Když je člověk štíhlý, je 
pro něho lepší získat ocenění 
druhých.“ 

9: “Perfectionism: Familial 
Expectation” 
 

16: “In my family only 
outstanding achievements 
matter.”  
54: “I never felt like I could 
meet the expectations of my 
parents.”  
67: “My parents have high 
expectations of me.”  
 

16: “V mojí rodině se berou 
jenom špičkové výkony.“ 
54: „Nikdy jsem neměla 
pocit, že splňuji nároky svých 
rodičů.“ 
67: „Moji rodiče mají na mě 
vysoké nároky.“ 

10: “Harmful Weight 
Regulation” 
 

13: “I would do things to lose 
weight that could be 
dangerous to my health (e.g. 
take medications).”  
44: “I take laxatives or other 
substances to avoid gaining 
weight.”  
70: “If I could afford it I would 
have liposuction.”  

13: “Dělala bych i zdraví 
škodlivé věci (např. brál/a 
léky), abych zhubla.“ 
44: „Užívám projímadla nebo 
jiné látky, abych nepřibral/a.“ 
70: „Kdybych si to mohla 
dovolit, dala bych si udělat 
liposukci.“ 

11: “Perfectionism: 
Personal Expectations” 
 

01: “Either I do things 
perfectly or I don’t do them at 
all.” 
09: “If I want to get 
somewhere I have to set high 
standards for myself.” 
29: “I have high expectations 
of myself.”
62: “I always want to be the 
best at what I do.”  

01: “Dělám věci správně 
nebo je nedělám vůbec.“ 
09: „Jenom ten, kdo má na 
sebe vysoké nároky, něco 
dokáže.“ 
29: „Mám na sebe vysoké 
nároky.“ 
62: „Chci být vždy nejlepší.“ 
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IV.III Eating Disorder Examination – Questionnaire  
 

The Eating Disorder Examination – Questionnaire (EDE-Q; Fairburn & Beglin, 

1994) is a 41-item measure adapted from the Eating Disorder Examination 

(EDE), a structured clinical interview assessing the key behavioral features 

and psychopathology of EDs.  

 

The EDE-Q consists of four scales:  

 

1. Restraint  

2. Weight concern  

3. Shape concern  

4. Eating concern 

 

Table 3 shows the scales, the scale items in English and the Czech 

translations used in our study. The questionnaires were translated by the 

author of the presented study and the translation was proofread by an 

independent evaluator.  
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Table 3: Scales and items of the Eating Disorders Examination - 
Questionnaire (EDE-Q; Fairburn & Beglin, 1994) in English and Czech 
 
Scale Items in English Items in Czech 
1: “Restraint” 01: “Have you been 

deliberately trying to limit the 
amount of food you eat to 
influence your shape or 
weight (whether or not you 
have succeeded)?”  
02: “Have you gone for long 
periods of time (8 waking 
hours or more) without eating 
anything at all in order to 
influence your shape or 
weight?”  
03: “Have you tried to 
exclude from your diet any 
foods that you like in order to 
influence your shape or 
weight?”  
04: “Have you tried to follow 
definite rules regarding your 
eating (for example, a calorie 
limit) in order to influence 
your shape or weight 
(whether or not you have 
succeeded)?”  
05: “Have you had a definite 
desire to have an empty 
stomach with the aim to 
influence your shape or 
weight?”  

01: “Snažila jste se záměrně 
omezit množství jídla, které 
jíte, abyste ovlivnila svou 
hmotnost nebo postavu (ať 
už se Vám to dařilo nebo 
ne)?“ 
02: „Delší dobu (alespoň 8 
hodin za dobu, kdy jste byla 
vzhůru) jste vůbec nic 
nejedla, abyste ovlivnila svou 
váhu nebo postavu?“ 
03: „Snažila jste se ze své 
stravy vyloučit některá jídla, 
které máte ráda, abyste 
ovlivnila svou váhu nebo 
postavu (ať už se Vám to 
podařilo nebo ne)?“ 
04: „Snažila jste se v jídle 
dodržovat určitá pravidla 
(například: nepřekročit určité 
množství kalorií/kJ), abyste 
ovlivnila svou váhu nebo 
postavu (ať už se Vám to 
podařilo nebo ne)?“ 
05: „Velice jste si přála mít 
prázdný žaludek, abyste 
ovlivnila svou postavu nebo 
váhu?“ 

2: “Eating concern”  
 

07: “Has thinking about food, 
eating or calories made it 
very difficult to concentrate 
on things you are interested 
in (for example, working, 
following a conversation, or 
reading)?”  
09: “Have you had a definite 
fear of losing control over 
eating?”  
19: “Over the last 28 days, 
on how many days have you 
eaten in secret (i.e., 
furtively)?”  
20: “On what proportion of 
the times that you have eaten 
have you felt guilty (felt that 
you've done wrong) because 
of its effect on your shape or 
weight?”  
21: “Over the past 28 days, 
how concerned have you 
been about other people 
seeing you eat?“ 

07: “Zaměstnávaly Vás 
myšlenky na jídlo, jedení 
nebo na kalorie natolik, že 
jste se nemohla soustředit na 
činnosti, které Vás zajímají 
(například práci, rozhovor 
nebo čtení)?“ 
09: „Intenzivně jste se 
obávala, že ztratíte kontrolu 
nad jídlem?“ 
19: „V kolika dnech z 
posledních 28 dnů jste jedla 
potají? (Mimo záchvaty 
přejídání.)“ 
20: „Jak často se Vám při 
jídle stalo, že jste cítila vinu 
(pocit, že jste udělala něco 
špatného) za následky, které 
to bude mít pro Vaši postavu 
nebo váhu? (Mimo záchvaty 
přejídání.)“ 
21: „Nakolik Vás během 
posledních 28 dnů 
znepokojovalo, že by Vás 
ostatní viděli jíst? (Mimo 
záchvaty přejídání)“ 
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3: “Weight concern”  
 

08: “Has thinking about 
shape or weight made it very 
difficult to concentrate on 
things you are interested in 
(for example, working, 
following a conversation, or 
reading)?”  
12: “Have you had a strong 
desire to lose weight?”  
22: “Has your weight 
influenced how you think 
about (judge) yourself as a 
person?”  
24: “How much would it have 
upset you if you had been 
asked to weigh yourself once 
a week (no more, or less, 
often) for the next four 
weeks?”  
25: “How dissatisfied have 
you been with your weight?“  

08: “Zaměstnávaly Vás 
myšlenky na Vaši postavu 
nebo tělesnou hmotnost 
natolik, že jste se nemohla 
soustředit na činnosti, které 
Vás zajímají (například práci, 
rozhovor nebo čtení)?“ 
12: „Velice jste si přála 
zhubnout?“ 
22: „Měla Vaše tělesná 
hmotnost vliv na to, jak sama 
sebe vnímáte a hodnotíte?“ 
24: „Do jaké míry by Vás 
znepokojilo, kdyby jste se 
měla vážit jednou týdně (ne 
víckrát, ne méněkrát) po 
následující čtyři týdny?“ 
25: „Nakolik jste byla 
nespokojená se svou 
váhou?“ 

4: “Shape concern” 
 

06: “Have you had a definite 
desire to have a totally flat 
stomach?”  
08: “Has thinking about 
shape or weight made it very 
difficult to concentrate on 
things you are interested in 
(for example, working, 
following a conversation, or 
reading)?” 
10: “Have you had a definite 
fear that you might gain 
weight?”  
11: “Have you felt fat?”  
23: “Has your shape 
influenced how you think 
about (judge) yourself as a 
person?”  
26: “How dissatisfied have 
you been with your shape?”  
27: “How uncomfortable have 
you felt seeing your body (for 
example, seeing your shape 
in the mirror, in a shop 
window reflection, while 
undressing or taking a bath 
or shower)?”  
28: “How uncomfortable have 
you felt about others seeing 
your shape or figure (for 
example, in communal 
changing rooms, when 
swimming, or wearing tight 
clothes)?” 
 

06: “Velice jste si přála, aby 
Vaše břicho bylo úplně 
ploché?“ 
08: “Zaměstnávaly Vás 
myšlenky na Vaši postavu 
nebo tělesnou hmotnost 
natolik, že jste se nemohla 
soustředit na činnosti, které 
Vás zajímají (například práci, 
rozhovor nebo čtení)?“ 
10: „Intenzivně jste se 
obávala, že byste mohla 
přibrat na váze?“ 
11: „Připadala jste si tlustá?“ 
23: „Měla Vaše postava vliv 
na to, jak sama sebe vnímáte 
a hodnotíte?“ 
26: „Nakolik jste byla 
nespokojená se svou 
postavou?“ 
27: „Nakolik Vás 
znepokojovalo, když jste 
viděla vlastní tělo (například 
jste viděla svoji postavu v 
zrcadle, odraz ve výloze, 
nebo při převlékání, při 
koupání nebo ve sprše?)“ 
28: „Nakolik Vás 
znepokojovalo, že by někdo 
jiný viděl Vaše tělo (například 
ve veřejných šatnách, na 
plovárně nebo v přiléhavých 
šatech)?“ 
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Questions 01 to 12 and question 19 are answered on a 7-point scale: 0 

(“never”), 1 (“1-5 days”), 2 (“6-12 days”), 3 (“13-15 days”), 4 (“16-22 days), 4 

(“23-27 days”), and 6 (“every day”). Question 20 is answered on a 7-point 

scale: 0 (“never”), 1 (“A few times”), 2 (“less than half”), 3 (“half of the time”), 4 

(“more than half the time”), 5 (“most of the time”), and 6 (“every time”). 

Questions 21 to 28 are answered on a 7-point scale ranging from 0 (“not at 

all”) to 6 (“markedly”).  

 

Finally, the EDE-Q questionnaire includes 6 other questions (questions 13 to 

18) answered with a number indicating the number of times the participant 

engaged in the described behavior during the past 28 days. These questions 

are (the Czech translation is given in parentheses):  

 

13: “Over the past 28 days, how many times have you eaten what 

other people would regard as an unusually large amount of food (given 

the circumstances)?”  

(“Kolikrát se Vám za posledních 28 dní stalo, že jste snědla takové 

množství jídla, které by jiní lidé za daných okolností považovali za 

neobvykle velké?”)  

 

14: “How many times did you have a sense of having lost control over 

your eating (at the time that you were eating)?”  

(“Při kolika z těchto příležitostí jste cítila, že jste nad jídlem ztratila 

kontrolu (ve chvíli, kdy jste jedla?”)  

 
15: “Over the past 28 days, on how many days have such episodes of 

overeating occurred (i.e., you have eaten an unusual large amount of 

food and have had a sense of loss of control at the time)?” 

(“V kolika dnech z posledních 28 dní jste se takto přejedla (t.j. snědla 

jste neovykle velké množství jídla a měla pocit, že jste nad jídlem 

ztratila kontrolu)?”)  

 
16: “Over the past 28 days, how many times have you made yourself 

sick (vomit) as a means of controlling your shape or weight?”  
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(“Kolikrát za posledních 28 dní jste si přivodila zvracení za účelem 

kontroly tělesné hmotnosti a postavy?”)  

 
17: “Over the past 28 days, how many times have you taken laxatives 

as a means of controlling your shape or weight?”  

(“Kolikrát za posledních 28 dní jste si vzala projímadlo jako prostředek 

ke kontrole tělesné hmotnosti a postavy?”)  

 
18: “Over the past 28 days, how many times have you exercised in a 

"driven" or ‘compulsive’ way as a means of controlling your weight, 

shape or amount of fat, or to burn off calories?”  

(“Kolikrát jste za posledních 28 dní „nutkavě“ cvičila za účelem kontroly 

tělesné hmotnosti a postavy nebo aby jste spálila kalorie?”) 

 

In both questionnaires (CR-EAT; EDE-Q), the total scores are calculated by 

adding the averages of all scales (scales 1a to 11 in CR-EAT and scales 1 to 

4 in EDE-Q).  

 
V On-line data collection  

The self-reporting measures (CR-EAT and EDE-Q) were administered on-line 

using the Web-Akquasi software developed by the Heidelberg research group 

(Percevic et al., 2005).  

Computer-supported data collection in general and on-line data collection 

specifically have often been used (Percevic et al., 2005; Kordy, 2004; Kordy 

et al., 2001).  

On-line data collection has several advantages as compared to the classical 

paper-and-pencil administration of self-reporting measures. Computer-

supported data collection enables quick information flow without time loss 

between data collection and evaluation. It has been shown that most patients 

are able to fill in questionnaires presented via computer, and they even prefer 

this type of data collection to the usual paper-and-pencil mode (Percevic et 

al., 2005). Especially for AN patients, who are relatively young and usually 
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computer-savvy, on-line administration of questionnaires is suitable. 

Computer-supported presentation of questionnaires reduces the number of 

missing and erroneously filled-in items, since the software doesn’t allow 

participants to continue the assessment unless they answer all of the 

questions. Further, as compared with the classical means of data collection 

and manual processing, computer-supported data collection is more 

economical, since there are no costs for copies, pens, mailing or manual data 

entry (Percevic et al., 2005; Moessner et al., under review). Immediately after 

the data is saved, the therapist can see the results and timestamps allow 

determination of the exact time when the questionnaire was completed. The 

data is saved to a standard database and can be exported, for example, into 

statistical programs for further evaluation. 

However, it must be mentioned that electronic data collection has its 

disadvantages, as well. First, technical problems are always a possibility. 

Moreover, even if we work with a group of relatively young patients, not all 

patients are familiar with the use of computers and might need assistance. If 

follow-up data is collected, not all participants have e-mail or check it 

regularly. Additionally, publishers’ copyright policies often prohibit on-line 

administration of questionnaires commonly used in ED work or require the 

use of specific Internet-based assessment systems (Moessner et al., under 

review). Finally, it should be noted that on-line questionnaire administration 

requires that we consider the equivalency of on-line questionnaires and 

standard paper-and-pencil versions (Moessner et al., under review).  

The CR-EAT has been developed specifically to address some of the 

problems resulting from on-line data collection. Its subscales correlate with 

other self-reporting measures commonly used in the area of EDs. 

Equivalence of the scores obtained by paper-and-pencil and online test 

administration could be shown for most of the CR-EAT subscales (Moessner 

et al., under review). Furthermore, the instrument is available at no cost for 

research purposes. As with the EDE-Q, a study comparing the psychometric 

characteristics of the classical paper-and-pencil and on-line version is still 

lacking. However, within the INTACT research network, EDE-Q is currently 
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being used for on-line data collection in several European research centers 

(Semmelweis University in Budapest, Hungary; Universidade do Minho, 

Braga, Portugal).  

As mentioned previously, the self-reporting measures (CR-EAT and EDE-Q) 

were administered on-line using Web-Akquasi software (Percevic et al., 2005) 

kindly provided by the Centre for Psychotherapy Research of the University of 

Heidelberg.  
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VI Ethical considerations 
 

Ethical approval for the study was obtained from the Ethics Committee of the 

University Hospital where the study was conducted. All patients recruited for 

the study were given written information about the study and signed an 

informed consent. No patient refused to sign for the study.   

 

VII Study design 
 

VII.I Aims of the study 
 

1. To examine the repeatability of the commonly-used quantitative scoring 

system for the RCFT by Taylor, as well as of the scoring system 

developed by Booth to objectify central coherence. 

2. To examine the effects of hospital treatment on visuo-spatial memory 

and central coherence in AN patients. 

3. To examine the relationship between the clinical status assessed by 

BMI and self-reporting measures and the neuropsychological 

characteristics. 

4. To explore the predictive value of neuropsychological characteristics at 

the baseline for hospital treatment outcomes. 

 

VII.II Hypotheses 
 

1. Both Taylor’s scoring system, commonly used to assess visuo-spatial 

memory via the RCFT, and Booth’s scoring system objectifying central 

coherence are highly repeatable. 

2. There is a statistically significant difference between RCFT 

performance in AN patients at the beginning and at the end of hospital 

treatment. 

3. There is a statistically significant association between the clinical status 

of the patients and their performance on the RCFT. 

4. RCFT performance at the baseline predicts hospital treatment 

outcome.  
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VII.III Inclusion criteria 
 

1. Male or female, age ≥ 18 years 

2. Diagnosis of anorexia nervosa of either the restrictive or binge-

eating/purging sub-type (DSM-IV) 

3. Hospitalization at the Eating Disorders Unit of the Psychiatric 

Department, First Medical Faculty, Charles University in Prague 

4. Informed consent 

 

VII.IV Exclusion criteria 
 

1. Psychosis 

2. Mental retardation 

3. Co-morbid neurological disorder 

4. Illiteracy 

5. Pregnancy 

6. Refusal or withdrawal of informed consent 

 

VII.V Procedure 
 
All patients were tested at the beginning of the hospital stay within three days 

of admission, and 21 of the patients were re-tested at the end of the hospital 

stay. The patients who were not re-tested at the discharge were those 

interrupting the hospitalization ahead of time. Data for this study was collected 

between March and December 2009.  

 

The RCFT was administered in two stages.  

 

First, the participant was presented a stimulus card with the Figure template 

and given a blank sheet of paper (A5 format), followed by instructions to copy 

the Figure onto the paper as precisely as possible without using any other 

tools (e.g. a ruler). We refer to this as the “copy trial”.  
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The template was presented horizontally, but patients were allowed to change 

the orientation as they wished. They were informed that task was not timed. 

Since assessment of the sequence in which the drawing was made was 

necessary to evaluate central coherence, we used the so-called pen-switching 

method (Lezak et al., 2004). This means that participants copied the figure 

using colored pencils. Each time the participant finished a portion of the 

drawing (usually a single line), the examiner gave him or her a pencil of a 

different color. The sequence in which the colors changed was noted. Thus, it 

was possible to trace the sequence in which the figure was drawn. Although it 

may be hypothesized that pen-switching can be overly distracting for some 

patients (Lezak et al., 2004), a study by Ruffolo et al. (2001) suggests that the 

pen-switching method is associated with better test performance. In our study, 

all patients understood the instructions quickly and claimed that the pen-

switching technique did not add any difficulty in completing the task. Figure 3 

shows an example of a Rey Complex Figure drawn in this fashion by a 

participant in our study.  

 

Figure 3: An example of the Rey Complex Figure drawn by a pen-switching 

method 

 
 

After a 20-minute interval, the participant was given a blank sheet of paper 

again and asked to draw the figure, this time recalling it from memory. This we 

refer to as the “recall trial”, and happened without prior warning. The time 

between the copy and recall trials was filled with interaction tasks (other 
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questionnaires). When recalling the figure from memory, the pen-switching 

method was used again.  

As mentioned previously, the self-reporting measures (CR-EAT and EDE-Q) 

were administered on-line using Web-Akquasi software (Percevic et al., 2005) 

kindly provided by the Centre for Psychotherapy Research of the University of 

Heidelberg.  

At the baseline, the participants were given a code and a password that 

enabled them to log in to the computer system. Once logged in, they were 

presented the questionnaires and answered them using the computer mouse. 

If not all questions were answered, participants were not allowed to continue 

the assessment. Thus, the number of missing variables was reduced. For 

purposes of the present study, all patients were logged in into the system by 

the experimenter at the computer on the hospital ward, and the experimenter 

was present during the assessment to answer potential questions or lend 

assistance in case of technical problems. This enabled us to reduce the 

number of erroneously answered questions, since participants had a chance 

to ask questions if they did not understand an item properly. Patients were 

assured that the assessment is anonymous. In the database, no participant 

names were stored, and the experimenter did not access participants’ data 

individually. Participants were assured that the data is to be analyzed only for 

the whole sample at the end of data collection. They were also informed that 

all data is stored on a server in Heidelberg and protected by firewalls. The 

Web-Akquasi software was used not only for purposes of the present study, 

but also in a broader research project where follow-up data collection was 

included. For the follow-up, patients were given the log-in information and 

could access the questionnaires from a computer at home. This was, 

however, not the case in the study discussed here. 

There were a few technical problems during data collection, and these could 

easily be resolved. However, several issues should be mentioned. Although 

the majority of participants were familiar with computer usage and had no 

problems using the computer mouse, in our sample there was one patient 

who, due to her lack of previous experience with computers, was not able to 
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answer the questions and needed the assistance of the researcher. Thus, the 

researcher obviously saw the answers, which might have led to bias. It can be 

hypothesized that in a bigger sample, a larger number of such participants 

would be found, and this could influence the results. Further, not all patients 

had e-mail addresses or checked them regularly, which caused problems 

during follow-up data collection. Since this was not the case in our study, we 

do not discuss this problem further. It is, however, worth noting that, probably, 

patients of lower socio-economic status or who, due to the severity of their 

illness, were not able to receive sufficient experience would be those 

encountering problems during on-line assessment, whereas patients of higher 

socio-economic status and greater professional experience would not. 

Obviously, this could lead to bias in the sample.  

Furthermore, even if we do not consider the general difficulty of using self-

reporting measures, especially in an ED sample where, due to the 

psychopathology, one must count on obtaining intentionally or unintentionally 

incorrect and misleading information from participants (Salbach-Andrae et al., 

2008), the researcher conducting the present study was a medical doctor 

working on the Eating disorders ward. Thus, it can be presumed that 

participants perceived her as a medical authority, and this could have led to 

bias despite the declaration that the data would be used for research 

purposes only. However, although on-line data collection has certainly its 

disadvantages deserving of careful consideration, our experiences show that 

the advantages as mentioned above outweigh the difficulties.  

Figure 4 shows a screenshot of the website’s log-in screen.  

Figure 4: The website’s log-in screen 
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VII.VI Sample 
 
We examined 31 AN (DSM-IV) patients, all of whom were hospitalized at the 

Eating Disorders Unit, Psychiatry Hospital, Charles University in Prague. At 

the discharge, 21 of these patients were re-tested. Those patients who 

interrupted the hospitalization ahead of time, were not tested at its end. The 

diagnosis was established by the team of experienced psychiatrists working at 

the Eating Disorders Unit. The average duration of hospitalization was 40.10 

days (SD=13.3). The average age of patients at admission was 25.58 years 

(SD=5.14). Twenty-nine patients were women and two were men. The sample 

included 19 (61.3%) patients with restrictive AN, 11 (35.5%) with 

binging/purging AN and one (3.2 %) diagnosed with atypical AN. The average 

duration of illness (as given by the patient) was 7.6 years (SD=5.71). The 

mean body weight of patients at the beginning of hospital treatment was 43.37 

kg (SD=7.36), which corresponds to mean BMI of 15.44 kg/m2 (SD=1.95). 

The mean body weight at the end of the hospitalization was 47.8 kg 

(SD=6.82), corresponding to mean BMI of 17.06 kg/m2 (SD=1.85). The all-

time lowest (self-reported) body weight of the patients was 38.16 kg 

(SD=7.53), corresponding to a mean all-time lowest BMI of 13.67 kg/m2 

(SD=1.93). The mean all-time highest (self-reported) body weight was 64.79 

kg (S=13.96), which corresponds to a mean all-time highest BMI of 23.23 

kg/m2 (SD=4.59). At admission, patients were asked to give their preferred 

body weight. This is the body weight that the patient would like to achieve, 

and which he/she considers “healthy”. The average preferred weight of 

patients in our sample was 51.36 kg (SD=7.82), which corresponds to an 

average preferred BMI of 18.53 kg/m2 (SD=1.24). From the clinical point of 

view it is interesting to note that this BMI, which patients would like to achieve 

upon recovery, is still relatively low and is close to the normal BMI criterion of 

18 kg/m2. The characteristics of the sample are shown in Table 4.  
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Table 4: Sample description 
 N Minimum Maximum Mean Std. Deviation 

Age 31 16.00 35.00 25.5806 5.14311 

Duration of hospitalization 
(days) 

31 10 56 40.10 13.298 

Duration of illness (years) 30 1 22 7.60 5.709 

Body weight at the beginning 
(kg) 

31 30.00 68.60 43.3677 7.36466 

BMI at the beginning (kg/m2) 31 12.02 19.10 15.4400 1.94541 

Body weight at the end (kg) 31 30.10 69.30 47.7968 6.82239 

BMI at the end (kg/m2) 31 12.06 19.31 17.0616 1.85292 

All-time lowest body weight 
(kg) 

29 25.00 65.00 38.1552 7.52726 

All-time lowest BMI (kg/m2) 29 9.20 18.00 13.6655 1.93488 

All-time highest body weight 
(kg) 

31 42.00 100.00 64.7903 13.95575 

All-time highest BMI (kg/m2) 31 17.30 33.90 23.2258 4.58890 

Preferred body weight (kg) 22 40.00 77.00 51.3550 7.82053 

Preferred BMI (kg/m2) 22 16.40 21.30 18.5273 1.24295 
 

VIII Statistical analysis 

For the statistical analysis, we used SPSS (Statistical Package for the Social 

Sciences), version 16.0. 

 

To assess inter-rater agreement for the RCFT scoring systems, we used non-

parametric correlations (Spearman’s correlations coefficient, ρ). To assess the 

differences between means, we used both the non-parametric Wilcoxon test.  

 

Finally, the relation between clinical status and neuropsychological 

characteristics as well as the relations between neuropsychological 

characteristics and outcome measures were established using both Pearson’s 

correlation coefficient.  
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IX Results 
 
Before we consider the clinical implications of our research, we will examine 

the scoring system used to evaluate the RCFT, since we want to ensure that it 

is reliable enough to be used for the study.  

 
IX.I Inter-rater reliability of the scoring system 
 
IX.I.A  Accuracy 
 

Several scoring systems for the RCFT have been described. To assess the 

accuracy of the drawing, we used the standard quantitative 18-item scoring 

system developed by Tylor (Spreen & Strauss, 1998). This scoring system is 

the most frequently used scoring method for the RCF (Liberman, 1994).  

 

This scoring system divides the RCF into 18 elements which are scored 

independently, the final score being the sum of the scores for all the 18 

elements. If an element is drawn and placed correctly, two points are given. If 

an element is drawn correctly and placed incorrectly or vice versa, one point 

is given. If an element is neither drawn nor placed correctly, but recognizable, 

a score of 0.5 is given. If an element is unrecognizable or missing, no points 

are given. Thus, the final RCFT score can range from 0 to 36 points.  

 

As we described before, 31 patients completed the RCFT at the beginning of 

the hospital stay, the testing consisting of the copy and recall trial. Twenty-one 

of these patients were retested again at the end of their hospital treatment, 

and the testing consisted again of the copy and recall trial. Thus, we collected 

a total of 66 (33x2) RCFTs at the beginning and 42 (21x2) RCFTs at the end. 

All 108 (66+42) RCFTs were rated by two independent raters. Both raters 

were psychiatrists, and had previous experience evaluating RCFTs.  

 

Here, we discuss inter-rater reliability for the total RCFT score.  
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Inter-rater reliability was assessed between the scores given by the first rater 

(A score) and by the second rater (B score) for the copy and recall trials at the 

beginning (Copy 1 and Recall 1) and at the end (Copy 2 and Recall 2) of the 

hospitalization.  

 

First, we describe the distribution of the A and B scores for both copy and 

recall trials. Similarly to the literature findings (Liberman, 1994; Žuchová et al., 

under review), there is a strong ceiling effect for both copy trials. For score A 

and Copy 1, the lowest score achieved was 24 points, and 80.7% of all scores 

were greater than 31.5 points. For score A and Copy 2, the ceiling effect is 

even stronger: the lowest score achieved was 28 points, and 85.6% of all 

scores were higher than 31.5 points. The same can be said about B scores. 

For score B and Copy 1, the lowest score achieved was 26.5 points, and 

89.3% of the scores were higher than 31.5 points; for score B and Copy 2, the 

lowest score achieved was 29 points, 90.9% of all scores being higher than 

31.5 points.  

 

This finding is understandable. Copying a figure according to a template is a 

relatively easy task for AN patients, so they tend to achieve high scores.  

 

For the recall trials, the scores have a much broader range. For score A and 

Recall 1, the lowest score achieved is 2.5 points and the highest 28 points, 

35.7% of the scores being between 21 and 23.5 points. For score A and 

Recall 2, the lowest score achieved was 12.5 points and the highest 30, with 

47.6% of all scores between 25 and 29 points. For score B and Recall 1, the 

lowest score achieved was 5 points, the highest 30 points, and 57.7% of all 

scores between 18 and 26 points. For score B and Recall 2, the lowest score 

achieved was 6.5 points and the highest 32 points, and 49.9% of all scores 

were between 26 and 32 points.  

 

Also these findings are not surprising. We see that 1) participants perform 

worse on the recall trial than on the copy trial; 2) participants achieve higher 
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scores at the end of hospitalization, for both the Copy and Recall trials; and 3) 

the second rater tended to give slightly higher scores than the first rater.  

The distributions of scores A and B for both Copy and Recall trials is shown in 

Table 5. 

 
Table 5: Accuracy: Distribution of scores A and B for copy and recall trials at 
the beginning (Copy 1, Recall 1) and at the end (Copy 2, Recall 2) of hospital 
treatment.  
 
 Minimum score Maximum score Distribution 
Score A    
Copy 1 24  36 80.7% > 31.5 
Copy 2 28 36 85.6% > 31.5 
Recall 1 2.5 28 35.7% between 21 

and 23.5 
Recall 2 12.5 30 47.6% between  

25 and 29 
Score B Minimum score Maximum score Distribution 
Copy 1 26.5 36 89.3% > 31.5 
Copy 2 29 36 90.9% > 31.5 
Recall 1 5 30 57.7% between  

18 and 26 
Recall 2 6.5 32 49.9% between 

26 and 32 
 

The differences between A and B scores were computed by subtracting the A 

score from the B score (B-A). For Copy 1, these differences range from -1.5 to 

6.0; the average difference between the scores of the both raters being 1.41 

points (SD=1.88). For Copy 2, the differences between score A and score B 

range from -1 to 3 points, the average difference between the two scores 

being 0.81 points (SD=1.29). For Recall 1, the differences between the scores 

of the two raters range from -1.5 to 9 points, the average difference between 

their scores being 1.36 points (SD=2.14). For Recall 2, the differences 

between scores A and B range from -1.5 to 3.5, the average difference 

between the score of the two raters being 1.00 point (SD=1.41).  

 

Inter-rater agreement was assessed using Spearman’s rank correlation 

coefficient, since no normal distribution was found  The lowest correlation 

coefficients were found for both copy trials (ρ=0.598 for Copy 1 and ρ=0.777 

for Copy 2), followed by the recall trials (ρ=0.914 for Recall 1 and ρ=0.930 for 

Recall 2). Both the average differences and the Spearman’s rank correlations 

between the scores of the two raters are shown in Table 6.  
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Table 6: Accuracy: The average differences and Spearman’s rank 
correlations (ρ) between A and B scores for copy and recall trials at the 
beginning (Copy 1, Recall 1) and at the end (Copy 2, Recall 2) of hospital 
treatment.  
 
 Mean dif. (B-

A) 
Std. dev.  Range Spearman’s 

correlation 
(ρ) 

Spearman’s 
correlation 
(ρ) 

Copy 1 1.41 1.88 (-1.5; 6.0) 0.598 p < 0.01 
Copy 2 0.81 1.29 (-1.0; 3.0) 0.777 p < 0.01 
Recall 1 1.36 2.14 (-1.5; 9.0) 0.914 p < 0.01 
Recall 2 1.00 1.41 (-1.5; 3.5)  0.930 p < 0.01 
 
Furthermore, inter-rater reliability for the individual elements of the RCFT 

could be computed. At this point, however, it is not the goal of this study to 

dedicate detailed attention to the reliability of the scoring system. Details 

considering both between-rater and within-rater agreement for both total 

RCFT scores and the individual RCF elements expressed by Spearman’s 

rank correlations and Kapa indices have been discussed elsewhere (Žuchová 

et al., under review) Here, we only would like to demonstrate that the scoring 

system used in the clinical part of our research project is repeatable.  

 

In general, the between agreements found in our study are lower than the 

inter-rater agreements reported in the literature. Liberman (1994) studied 

between-rater agreement for RCFT in a non-clinical sample of amateur 

boxers, and reports Spearman’s rank correlations between the scores of two 

raters ranging from 0.88 to 0.97 for the copy and immediate recall trials, 

absolute score differences ranging from -2.5 to 7.5 points for the copy trial, 

and from -1.5 to 5.5 points and -2.5 to 4.5 points for the immediate and 

delayed recall trials. Tupler et al. (1995) report inter-rater correlations of 0.85 

between four raters rating RCFTs completed by older individuals with memory 

impairments. In a study by Duley et al. (1993), two raters rated RCFT in HIV-

infected subjects, reaching agreement of 90.1% for the copy trials and 88.1% 

agreement for the recall trials, with a maximum score difference of 5 points for 

the copy trial. Lopez et al. (2007) used the 18-item quantitative scoring 

system for RCFT in a sample of AN women, and report an average inter-rater 

correlation of 0.89. In our previous study using a similar methodology, we 
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found Spearman’s rank correlations ranging from 0.904 for inter-rater and 

0.974 for intra-rater to 0.608 for inter-rater and 0.714 for intra-rater reliabilities 

(Žuchová et al., under review).  

 

In our study, where two independent raters rated a total amount of n=108 

RCFTs, the between-rater agreement expressed by Spearman’s rank 

correlation ranged from 0.598 for Copy 1 to 0.930 for Recall 2. All correlations 

are statistically significant (ρ=0.001). Based on this inter-rater agreement, we 

decided that the scoring system was reliable, and suitable to be used in our 

further research.  

 

IX.I.B  Central coherence 
 

Not only the accuracy of the drawing was assessed. We also assessed the 

tendency to focus either on the global shape or the details, as expressed by 

the concept of central coherence.  

 

As we described earlier, there are several ways of assessing the drawing 

style. In our study, we used Savage and Booth’s scoring system modified by 

Lopez (Booth, 2006; Lopez, 2008a). The method of assessing the central 

coherence index was discussed previously.  

 

The so-called central coherence index is reckoned as an objective measure of 

the central coherence. The central coherence index consists of 1) Order of 

Construction Index, and 2) Style Index. The Order of Construction Index can 

range from 0 to 3.3. The Style Index ranges from 0 to 2. Finally, the Central 

Coherence Index can range from 0 to 2. A higher Central Coherence Index 

means a more global information processing style, while a lower one indicates 

a more local information processing style and a stronger tendency to focus on 

details at the cost of the global context.  

 

First, let us concentrate on between-rater agreement in scoring central 

coherence. Again, all 108 RCFs were rated by two independent raters. The 

raters were the same as those rating the RCFs for accuracy. Inter-rater 
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reliability was assessed between the scores given by the first rater (A score) 

and by the second rater (B score) for the Copy and Recall trials at the 

beginning (Copy 1 and Recall 1) and at the end (Copy 2 and Recall 2) of the 

hospitalization.  

 

Similarly to the accuracy score, let us first consider the distribution of the 

scores. For score A and Copy 1, the lowest score was 0.32, the highest 1.91, 

and 20.6% of all scores were 1.73 or 1.74. For score A and Copy 2, the 

lowest score given was 1.23, the highest 1.92, and 25% of all ratings were 

between 1.49 and 1.51. For score B and Copy 1, the lowest score assigned 

was 0.63 and the highest 1.81. In this case, the scores were distributed 

evenly between these two values, such that their distribution did not have a 

peak. For score B and Copy 2, the lowest score given was 1.18 and the 

highest score 1.92. Again, the scores were distributed evenly between these 

two values.  

 

It can be seen that no ceiling effects were observed here as we described 

them previously in the case of the accuracy scores. While copying the figure 

from the template is an easy task for AN patients, such that most of them 

achieve relatively high scores, the central coherence indices vary more since 

these represent an implicit measure and reflect the information processing 

style, of which the participant is unaware.  

 

For score A and Recall 1, the lowest score was 0.65, and the highest 1.74. 

Here we see that 40.7% of all scores are between 1.36 and 1.46. For score A 

and Recall 2, the lowest score was 1.26 and the highest 1.92. In this case, the 

distribution has three peaks: 20% of the scores are 1.41 or 1.46; 20% of 

scores are 1.66 or 1.7; and 20% of scores are 1.83 or 1.92. Finally, for score 

B and Recall 1, the lowest score was 0.47 and the highest 1.83, the scores 

distributed evenly between these values. For score B and Recall 2, the lowest 

score was 1.11, the highest 1.92, and 22.7% of the scores were 1.58 or 1.6. 

The distribution of the scores is shown in Table 7. 
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Table 7: Central Coherence Index: Distribution of scores A and B for copy 
and recall trials at the beginning (Copy 1, Recall 1) and at the end (Copy 2, 
Recall 2) of hospital treatment.  
 
 Minimum score Maximum score Distribution 
Score A    
Copy 1 0.32 1.91 20.6%  

1.73 and 1.74 
Copy 2 1.23 0.92 25% between  

1.49 and 1.51 
Recall 1 0.65 1.74 40.7% between 1.36 

and 1.45 
Recall 2 1.26 1.92 20% 1.41 or 1.46 

20% 1.66 or 1.7 
20% 1.83 or .92 

Score B Minimum score Maximum score Distribution 
Copy 1 0.63 1.81 Scores distributed 

evenly 
Copy 2 1.18 1.92 Scores distributed 

evenly 
Recall 1 0.47 1.83 Scores distributed 

evenly 
Recall 2 1.11 1.92 22.7% 

1.58 or 1.6 
 
Also in the case of the Central Coherence Index, the differences between A 

and B scores were computed by subtracting the A score from the B score (B-

A). For Copy 1, the differences between score A and score B ranged from -

0.38 to 0.35, the average difference between the two scores being -0.056 

(SD=0.18). For Copy 2, the differences between the scores of the two raters 

ranged from -0.26 to 0.20, the average difference between the two scores 

being -0.026 (SD=0.13). For Recall 1, the differences between score A and 

score B range from -0.32 to 0.25, the average difference between the two 

ratings being 0.01 (SD=0.16). Finally, for Recall 2, the differences between 

the two ratings range from -0.30 to 0.17, the average difference between the 

scores being -0.024 (SD=0.13).  

 

For the Central Coherence Indices, similarly to the accuracy scores, between-

rater agreement was assessed using Spearman’s rank correlations. The 

Spearman’s rank correlation coefficients ranged from 0.700 (Copy 2) to 0.865 

(Copy 1). Both the average differences and the Spearman’s rank correlations 

between the scores of the two raters are shown in Table 8.  
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Table 8: Central Coherence Index: The average differences and Spearman’s 
rank correlations (ρ) between A and B scores for copy and recall trials at the 
beginning (Copy 1, Recall 1) and at the end (Copy 2, Recall 2) of the hospital 
treatment.  
 
 Mean dif. (B-

A) 
Std. dev.  Range Spearman’s 

correlation 
(ρ) 

Spearman’s 
correlation 
(ρ) 

Copy 1 -0.0515 0.18 (-0.38;0.35) 0.865 p < 0.01 
Copy 2 -0.026 0.13 (-0.26;0.20) 0.700 p < 0.01 
Recall 1  0.010 0.16 (-0.32;0.25) 0.788 p < 0.01 
Recall 2 -0.235 0.13 (-0.30;0.17)  0.751 p < 0.01 
 
We have found only one study mentioning intra-rater reliability of Central 

Coherence Indices. Lopez et al. (2008a) report an intra-class correlation 

coefficient for the Central Coherence Index obtained by the same procedure 

as in our study of ρ=0.97. The between-rater agreements expressed by 

Spearman’s rank correlation coefficients in our study are slightly lower, but all 

of the correlations are statistically significant. Although we have considered 

this scoring system reliable enough to be used in our research, further 

attention should be paid to its reliability. 

 
IX.II The changes in the clinical status and neuropsychological variables 
during the hospitalization 
 

The Table 9 shows the differences between the observed variables at the 

beginning and at the end of the hospital stay. These were calculated by 

subtracting the value at the beginning of the hospitalization from the value at 

its end, and statistical significance was established using the non-parametric 

Wilcoxon test.  
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Table 9: The differences in body weight and BMI, CR-EAT and EDE-Q scores 
and neuropsychological variables at the beginning and at the end of the 
hospital treatment 
 Scale name Beginning SD End SD P 
Body 
weight 
(kg) 

 43.37 7.36 47.3 6.8 0.000** 

BMI 
(kg/m2) 

 15.44 1.95 17.06 1.85 0.000** 

CR-
EAT_1a 

Weight 
preoccupation  

3.92 1.68 3.06 1.51 0.000** 

CR-
EAT_1b 

Control over 
eating 

4.00 1.58 3.02 1.52 0.001** 

CR-
EAT_2 

Emotional 
dysregulation 

3.79 1.32 3.07 1.34 0.001** 

CR-
EAT_3 

Affect-
regulatory 
eating 

1.87 1.33 1.65 0.83 0.469 

CR-
EAT_4 

Self-esteem 
 

4.00 1.25 3.47 1.1 0.031* 

CR-
EAT_5 

Concerns about 
negative 
evaluation 

4.46 1.67 4.14 1.57 0.147 

CR-
EAT_6 

Body 
embarrassment 

3.84 1.26 3.26 0.97 0.038* 

CR-
EAT_7 

Restrained 
eating behavior 

3.96 1.42 3.04 1.28 0.006** 

CR-
EAT_8 

Societal 
expectations of 
weight and 
shape 

3.20 1.38 2.82 1.05 0.037* 

CR-
EAT_9 

Perfectionism: 
familial 
expectation 

3.09 1.94 3.04 1.88 0.343 

CR-
EAT_10 

Harmful weight 
regulation 

1.93 1.21 1.46 0.75 0.083 

CR-
EAT_11 

Perfectionism: 
personal 
expectations 

4.18 1.42 3.84 1.28 0.105 

CR-
EAT_tot 

 3.52 1.08 2.99 0.92 0.002** 

EDE-Q_1 Restraint  
 

3.29 1.81 0.64 0.73 0.000** 

EDE-Q_2 Weight concern  
 

2.33 1.55 1.17 1.22 0.005** 

EDE-Q_3 Shape concern 
 

3.06 1.23 2.19 1.25 0.006** 

EDE-Q_4 Eating concern 
 

4.04 1.13 2.94 1.41 0.003** 

EDE-
Q_tot 

 
 

3.12 1.19 1.55 0.81 0.000** 

Accuracy 
– Copy 

 32.8 2.12 32.91 2.14 0.752 

Accuracy 
- Recall 

 19.25 5.68 23.89 4.2 0.001** 

CC - Copy  
 

1.39 0.42 1.56 0.17 0.134 

CC – 
Recall 

 1.39 0.23 1.62 0.19 0.001** 
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There was a statistically significant change in the body weight and BMI of the 

participants. During hospitalization, most patients gained weight, although the 

average BMI at discharge (17.06 kg/m2; SD=1.85) is still below the normal 

(18 kg/m2) value. We found statistically significant differences between the 

baseline and discharge scores on all four EDE-Q scales: Restraint (p<0.01), 

Weight concern (p<0.01), Shape concern (p<0.01) and Eating concern 

(p<0.01), as well as between the total EDE-Q score at the beginning and at 

the end of the hospital stay (p<0.01). As for the CR-EAT, there were 

statistically significant differences found on the following scales: Weight 

preoccupation (p<0.01), Control over eating (p<0.01), Emotional dysregulation 

(p<0.01), Self-esteem (p<0.05), Body-embarrassment (p<0.05), Restrained 

eating behavior (p<0.01) as well as Societal expectations of weight and shape 

(p<0.01) and the total CR-EAT score (p<0.01). However, the changes in the 

Affect-regulation, Concerns about negative evaluation, Harmful weight 

regulation and Perfectionism: Familial expectations and Perfectionism: 

Personal expectations scales were not statistically significant.  

 

We see that those scales directly associated with ED symptomatology (with 

the exception of harmful weight regulation) tend to improve, but those 

associated rather with the personality traits possibly underlying the ED remain 

unchanged (or at least change to a lesser degree) as a result of 

hospitalization. Since the EDE-Q focuses more on ED psychopathology – 

restrained eating and concerns associated with weight, shape and food – 

significant changes can be observed after treatment. These correspond with 

the changes on the CR-EAT Weight preoccupation, Control over eating, and 

Emotional dysregulation scales. As affect-regulation, Concerns about 

negative evaluation and Perfectionism regarding both Familial and Personal 

expectations are not direct symptoms of EDs, but can be considered, rather, 

as traits underlying them, these tend to remain unchanged.  

 

To explore this idea further, we studied the correlations between the CR-EAT 

and EDE-Q scales. These correlations are shown in Table 10. The results 

show that both CR-EAT scales number 9 (Perfectionism: familial 

expectations) and 11 (Perfectionism: personal expectations) have low 
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correlations to the EDE-Q scales. Actually, a statistically significant correlation 

was found only between the CR-EAT Perfectionism: personal expectations 

subscale and the EDE-Q Restraint subscale; otherwise, these CR-EAT scales 

did not correlate with any of the EDE-Q scales. Similarly, CR-EAT subscale 5 

(Concern about negative evaluation) only correlated with the EDE-Q Weight 

concern subscale and not with the others. On the contrary, those CR-EAT 

scales that are more directly related to ED symptomatology showed higher 

correlations with the EDE-Q scales: the CR-EAT Weight preoccupation 

subscale correlates with three of the EDE-Q scales, the Control over eating 

subscale correlates with all of the EDE-Q scales, and the Restraint subscale 

correlates with three of the EDE-Q scales.  

 
Table 10: Pearson’s correlations between the CR-EAT (1a to 11) and EDE-Q 
scales (1 to 4) as well as between the total CR-EAT and EDE-Q scores 
 

 1a 1b 2 3 4 5 6 7 8 9 10 11 total 
EDE-Q_1 .735 

** 
.740 
** 

.272 .217 .124 .267 .335 .780 
** 

.475 
* 

.123 .394 .434 
* 

.562 
* 

EDE-Q_2 .201 .422 
* 

.418 
* 

.648 
** 

.471 
* 

.441 
* 

.275 .313 .444 
* 

.239 .258 .273 .503 
* 

EDE-Q_3 .650 
** 

.686 
** 

.508 
** 

.234 .417 
* 

.131 .493 
* 

.609 
** 

.460 
* 

.175 .466 
* 

.275 597 
** 

EDE-Q_4 .724 
** 

.741 
** 

.604 
** 

.223 
** 

.554 
** 

.281 
 

.596 
** 

.688 
** 

.615 
** 

.284 .585 
** 

.361 .717 
** 

EDE_tot .747 
** 

.791 
** 

.476 
* 

.502 
* 

.395 .209 .408 .704 
** 

.596 
** 

.189 .491 
* 

.375 .693 
** 

 
 
Considering the neuropsychological assessments, statistically significant 

differences between the baseline and discharge assessments were found in 

accuracy of recall and central coherence in recall. This means that 

participants recalled the RCF from memory significantly better at discharge 

than at admission. Further, they tended to use a more holistic and global style 

when drawing the figure from memory at discharge as compared to the 

baseline.  

 

 
 
 

 57



IX.III The relation between the neuropsychological characteristics and 
the clinical status 
 

In the following section, we will explore the relation between the visuo-spatial 

memory and the central coherence assessed by the RCFT and the clinical 

status of the participants assessed by the BMI and the self-reporting 

measures (CR-EAT; EDE-Q). For this purpose, we use the data assessed at 

the beginning of the hospitalization. The Table 11 shows Pearson’s 

correlation coefficients between the baseline BMI, all-time lowest BMI, CR-

EAT and EDE-Q scales and the neuropsychological variables. 
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Table 11: Pearson’s correlations between the BMI, all-time lowest BMI, CR-
EAT and EDE-Q scores and the neuropsychological variables assessed at the 
beginning of the hospital treatment 
 
 Accuracy Copy Accuracy 

Recall 
CC Copy CC Recall 

BMI -.034 
 

.160 .025 .119 

All-time lowest .175 .471  
** 

.056 -.046 

CR-EAT_1a .018 
 

-.103 -.312 -.373 

CR-EAT_1b -.151 -.358 -.428 p=0,053 
 

-.437 * 

CR-EAT_2 .003 
 

.024 -.106 -.068 

CR-EAT_3 -.377 
 

-.449 * -.399 -.210 

CR-EAT_4 -.305 
 

-.069 -.289 -.421 

CR-EAT_5 -.066 
 

-.248 -.267 -.188 

CR-EAT_6 -.002 
 

-.316 -.357 -.261 

CR-EAT_7 -.016 
 

-.263 -.259 -.340 

CR-EAT_8 .008 
 

-.344 -.274 -.220 

CR-EAT_9 .044 
 

-.091 -.031 .040 

CR-EAT_10 -.130 
 

.106 .101 .092 

CR-EAT_11 .093 
 

-.220 -.055 -.217 

CR-ET_tot -.092 
 

-.266 -.299 -.291 

EDE-Q_1 .243 
 

-.115 -.110 -.168 

EDE-Q_2 -.336 -.591 ** -.412 p=063 
 

-.301 

EDE-Q_3 -.261 
 

-.365 -.337 -.273 

EDE-Q_4 -.228 
 

-.202 -.230 -.320 

EDE-Q_tot -.111 
 

-4.22 * -.344 -.331 
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The results show statistically significant correlations between accuracy of the 

recall and the EDE-Q scale “Weight Concern” (p<0,01) as well as between 

accuracy of the recall and the total EDE-Q score (p<0,05). The accuracy of 

the recall also significantly correlates with the “Affect-regulatory eating” scale 

of the CR-EAT (p<0,05).  The correlation between the “Weight Concern” scale 

and the central coherence of the copy is significant on the level p=0,063.  

Furthermore, there is a statistically significant correlation between central 

coherence of the recall and the CR-EAT scale “Control over eating” (p<0,05). 

The correlation between the central coherence of the copy and this scale is 

significant on the level p=0,053.  

Interestingly, the BMI at the time of assessment does not correlate with the 

accuracy and central coherence of either the copy or the recall. However, the 

correlation between the all-time lowest BMI and the accuracy of the recall is 

statistically significant (p<0,01).  

These correlations are shown in the following graphs: 
 
Graph 1: Pearson’s correlation between accuracy of the recall and the EDE-
Q scale “Weight concern”  
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Graph 2: Pearson’s correlation between accuracy of the recall and the total 
EDE-Q score 

 
 
Graph 3: Pearson’s correlation between accuracy of the recall and the CR-
EAT scale “Affect regulatory eating”  
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Graph 4: Pearson´s correlation between central coherence of the recall and 
the CR-EAT scale “Control over eating” 

 
 
Graph 5: Pearson’s correlation between accuracy of the recall and the all-
time lowest BMI 
 

 
 

 
 
 
 
 
 
 

 62



IX.IV The predictive value of the neuropsychological characteristics for 
the treatment outcome 
 
Finally, we examined RCFT performance at the baseline and all-time lowest 

BMI as potential indicators for the effectiveness of hospital treatment. The 

correlations between the accuracy and central coherence both for the copy 

and recall at the baseline and the differences between the CR-EAT and EDE-

Q scores are shown in Table 11. The differences were calculated by 

subtracting the score at the beginning from the score at the end. 
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Table 11: Pearson’s correlations between the neuropsychological variables at the 
baseline and the differences in the CR-EAT and EDE-Q scales as well as between the 
differences in the total CR-EAT and EDE-Q scores 
 
 Accuracy_Copy_ 

Beginning 
Accuracy_ 
Recall_Beginning 

CC_Copy_ 
Beginning 

CC_Recall_ 
Beginning 

CR-EAT_1a_diff -.130 
 

.213 .359 .179 

CR-EAT_1b_diff .006 
 

.190 .457 .304 

CR-EAT_2_diff .022 
 

.215 .186 .104 

CR-EAT_3_diff .149 
 

.311 .373 .191 

CR-EAT_4_diff -.218 
 

.035 .252 .220 

CR-EAT_5_diff -.266 
 

-.023 .280 -.039 

CR-EAT_6_diff .124 
 

.329 .605 * .515   p=050 

CR-EAT_7_diff .271 
 

.208 .478 .438 

CR-EAT_8_diff -.360 
 

.026 .325 .115 

CR-EAT_9_diff -.218 
 

-.200 -.116 -.241 

CR-EAT_10_diff -.062 
 

-.162 -.036 -.301 

CR-EAT_11_diff -.559 * 
 

.182 .059 -.029 

CR-ET_tot_diff  
-.165 

.165 .462 .194 

EDE-Q_1_diff -.255 
 

.300 .224 .194 

EDE-Q_2_diff .189 .528 * .610 * 
 

.549 * 

EDE-Q_3_diff -.036 
 

.201 .336 .254 

EDE-Q_4_diff .012 
 

.161 .216 .282 

EDE-Q_tot_diff .091 
 

.343 .430 .412 

BMI_diff 
 

-.301 .193 -.381 *  -.293 
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We see that there is a statistically significant negative correlation between the 

accuracy of the copy trial and the difference in the CR-EAT scale 

“Perfectionism: personal expectations.” Moreover, there is a statistically 

significant positive correlation between the central coherence of the copy and 

central coherence of the recall as well as between the accuracy of the recall 

and the difference in the EDE-Q scale “Weight concern”, and finally a 

statistically significant positive correlation between the central coherence of 

the copy and the difference in the CR-EAT scale “Body embarrassment”.  

The positive correlations seem puzzling. They suggest that a higher score in 

the RCFT means a smaller difference on the ED symptomatology, as 

assessed by CR-EAT and EDE-Q (since the differences were calculated by 

subtracting the baseline-score from the end-score). This could be explained 

by the fact that participants having a higher RCFT score at the baseline also 

had lower scores on the baseline EDE-Q sub-scale “Weight concern” (as 

shown previously), and were thus not able to reach bigger differences. On the 

contrary, it is understandable that a high score in “Perfectionism” is 

associated with a higher central coherence when copying the figure. This 

makes the positive correlation between the central coherence of the copy and 

the difference in the CR-EAT sub-scale “Perfectionism: personal 

expectations” understandable.  

Furthermore, if we look at the association between the difference in the BMI 

calculated by subtracting the BMI at the beginning of the hospitalization from 

the BMI at it’s end and the neuropsychological variables, we see that there is 

a statistically significant negative correlation between the central coherence of 

the copy at the beginning of the treatment and the change in the BMI. This is 

shown in Graph 6. Other correlations between the neuropsychological 

variables and the difference in the BMI are given in table 11.  
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Graph 6: The correlation between the central coherence of the copy at the beginning 

of the hospital treatment and the change in the BMI 
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X Discussion 
 

X.I Inter-rater reliability of the scoring system 
 
X.I.A Accuracy 
 

The first aim of this study was to examine the repeatability of the commonly-

used quantitative scoring system for the RCFT developed by Tylor (Spreen & 

Strauss, 1998). To achieve this, two independent raters rated a total number 

of N=108 RCFTs, and between-rater agreement was assessed via 

Spearman’s correlation coefficients (ρ). The RCFTs were obtained by testing 

31 AN patients at the beginning of hospital treatment and re-testing 21 of 

these patients at the end of hospitalization. The testing, both at the beginning 

and at the end of the hospital stay, consisted of a copy trial and a recall trial. 

Thus, a total of 108 RCFTs (31x2 plus 21-2) were obtained. The Spearman’s 

correlation coefficients between score A (rater 1) and score B (rater 2) were 

0.598 for copy accuracy and 0.777 for recall accuracy at the beginning of the 

hospital stay, and 0.914 for copy accuracy and 0.930 for recall accuracy at the 

end of the stay.  

 

In general, both the between- and within-rater agreements found in our study 

are lower than the inter-rater agreements reported in the literature. Liberman 

(1994) studied between-rater agreement for the RCFT in a non-clinical 

sample of amateur boxers, and reports Spearman’s rank correlations between 

the scores of two raters ranging from 0.88 to 0.97 for the copy and immediate 

recall trials. Tupler et al. (1995) report inter-rater correlations of 0.85 between 

four raters rating RCFTs completed by older individuals with memory 

impairments. In a study by Duley et al. (1993), two raters rated RCFT in HIV-

infected subjects, reaching agreement of 90.1% for the copy trials and 88.1% 

agreement for the recall trials. Lopez et al. (2007) used the 18-item 

quantitative scoring system for the RCFT in a sample of AN women, and 

report an average inter-rater correlation of 0.89. In our previous study using a 

similar methodology, we found Spearman’s rank correlations ranging from 

0.904 to 0.608 for inter-rater reliabilities (Žuchová et al., under review).  
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The raters rating the RCFT are often reported to have received the same 

training in RCFT scoring (Liberman, 1994), which can lead to higher inter-

rater agreement. In our study, the RCFTs were rated by two psychiatrists 

having both experience in working with eating disorder patients and in using 

the standard 18-item scoring system for RCFT evaluation, but without any 

special, common training in RCFT evaluation. Although this can lead to lower 

between-rater agreement, it also reflects a common situation in the clinical 

setting, where patients are often examined by several experts with different 

educational and experiential backgrounds, which in turn can lead to larger 

discrepancies in their clinical judgments.  

 

Although the correlations found between the individual ratings can still be 

considered relatively high – and, thus, the standard scoring system reliable – 

more explicit scoring rules would be needed to reach higher rating agreement. 

From our clinical experience we can assume that some patients consider 

copying the figure an easy task and do not pay sufficient attention to copying 

it exactly enough to attain the maximum score. Since the scoring system does 

not include explicit rules on how large the discrepancies between the original 

template and the copy must be to produce lower scores (for example, 

discrepancies between an “exact” rectangle and an “exact” square for element 

2), the score ultimately depends on the rater’s subjective judgment. Since the 

rater often knows that mistakes in copy trials can be due to lack of attention 

and that for recall trials they can reflect “real” cognitive impairments, the rater 

may tend to be more strict in rating the recall trials and less strict for the copy 

trials (Lezak et al., 2004). These discrepancies due to rater’s subjective 

judgment could be reduced through the use of explicit scoring rules. 

 

X.I.B Central coherence 
 

Using the RCFT, we also assessed the tendency to focus either on the global 

shape or the details, as expressed by the concept of central coherence. For 

this purpose, we used Booth’s (2006) scoring system as modified by Lopez 

(2008a). To assess the order in which participants drew the Figure, we used 

 68



the pen-switching method as described by Lezak (2004). The so-called 

central coherence index is reckoned as an objective measure of central 

coherence, and consists of 1) Order of Construction Index and 2) Style Index, 

where the Order of Construction Index can range from 0 to 3.3, the Style 

Index from 0 to 2 and the Central Coherence Index from 0 to 2. A higher 

Central Coherence Index means a more global information processing style, 

while a lower one indicates a more local style and a stronger tendency to 

focus on details at the cost of the global context.  

 

The Spearman’s correlation coefficients between score A (rater 1) and score 

B (rater 2) were 0.856 for copy central coherence and 0.700 for recall central 

coherence at the beginning of the hospitalization, and 0.788 for copy central 

coherence and 0.751 for recall central coherence at the end of the stay.  

 

We have found only one study mentioning intra-rater reliability for Central 

Coherence Indices. Lopez et al. (2008a) report an intra-class correlation 

coefficient for the Central Coherence Index obtained by the same procedure 

as in our study of ρ=0.97. The between-rater agreements expressed by 

Spearman’s rank correlation coefficients in our study are lower, but all of the 

correlations are statistically significant. Again, a possible explanation might be 

a lack of common training for both raters. Further, while scoring RCFT for 

accuracy is a common procedure during psychological assessment, 

evaluating central coherence is a novel procedure with which most raters are 

still not familiar. This can lead to relatively lower between-rater agreement.  

 

However, the Spearman’s correlation coefficients for between-rater 

agreement for both accuracy and central coherence are statistically significant 

(p=0.01), so we considered both Taylor’s and Booth’s scoring systems highly 

repeatable and decided to use them in the present study. 
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X.II. Changes in clinical status and neuropsychological variables during 
hospitalization 
 

We examined 31 AN (DSM-IV) patients, all of whom were hospitalized at the 

Eating Disorders Unit, Psychiatry Hospital, Charles University in Prague. All 

patients were tested at the beginning of the hospital treatment and re-tested 

at its end. At both times they completed the RCFT, consisting of the copy and 

recall trials, and two self-reporting measures (CR-EAT, Moessner et al., under 

review; and EDE-Q, Fairburn & Begling, 1994) assessing ED 

symptomatology. Additionally, their BMIs were assessed both at the beginning 

and at the end of the hospital stay. The RCFTs were evaluated for copy 

accuracy, recall accuracy, copy central coherence and recall central 

coherence, both at the beginning and at the end of treatment.  

 

We found a statistically significant change in body weight (p<0.01) and BMI 

(p<0.01) among the participants. During hospitalization, most patients gained 

weight, although the average BMI at discharge (17.06 kg/m2; SD=1.85) is still 

below the normal (18 kg/m2) value. We found statistically significant 

differences between the baseline and discharge scores on all four EDE-Q 

scales: “Restraint” (p<0.01), “Weight concern” (p<0.01), “Shape concern” 

(p<0.01) and “Eating concern” (p<0.01), as well as between the total EDE-Q 

scores at the beginning and end of the hospital stay (p<0.01).  

 

As for the CR-EAT, there were statistically significant differences found on the 

following scales: “Weight preoccupation” (p<0.01), “Control over eating” 

(p<0.01), “Emotional dysregulation” (p<0.01), “Self-esteem” (p<0.05), “Body-

embarrassment” (p<0.05), “Restrained eating behavior” (p<0.01), “Societal 

expectations of weight and shape” (p<0.01) and the total CR-EAT score 

(p<0.01). However, the changes in the “Affect-regulatory eating”, “Concerns 

about negative evaluation”, “Harmful weight regulation”, “Perfectionism: 

Familial expectations” and “Perfectionism: Personal expectations” scales were 

not statistically significant.  
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We see that those scales directly associated with ED symptomatology (with 

the exception of “Harmful weight regulation”) tend to improve, but those 

associated rather with the traits possibly underlying the ED remain unchanged 

(or at least change to a lesser degree) after hospitalization. Since the EDE-Q 

focuses more on ED psychopathology – restrained eating and concerns 

associated with weight, shape and food – significant changes can be 

observed after treatment. These correspond with the changes on the CR-EAT 

“Weight preoccupation”, “Control over eating” and “Emotional dysregulation” 

scales. As for affect-regulatory eating, concerns about negative evaluation 

and perfectionism regarding both familial and personal expectations are not 

direct symptoms of EDs but can be considered, rather, as traits underlying 

them. These tend to remain unchanged.  

 

These findings agree with the results of Moessner et al. (under review). They 

conducted a factor analysis of the CR-EAT and found that the “Weight 

preoccupation”, “Control over eating”, “Body embarrassment”, “Restrained 

eating behavior”, “Societal expectations of weight and shape” and “Harmful 

weight regulation” scales load on the factor “Eating behavior disturbance”. 

With the exception of the “Harmful weight regulation” scale, these were the 

scales on which we found statistically significant improvement in participants 

during hospital treatment. The same authors also point out that the “Harmful 

weight regulation” scale (the only scale loading for this factor where we found 

no statistically significant effect of hospital treatment) showed deficits in the 

non-clinical sample regarding its internal consistency and item characteristics. 

The authors of the questionnaire decided to keep it, based on its clear clinical 

utility. Our findings suggest that this scale might have deficits in a clinical 

sample as well. However, this requires further research.  

 

The “Emotional dysregulation”, “Affect-regulatory eating”, “Self-esteem” and 

“Concerns about negative evaluation” scales load on the factor 

“Affective/cognitive impairment”. In our sample, we found statistically 

significant improvement on the “Emotional dysregulation” and “Self-esteem” 

scales, but no statistically significant improvement on the “Affect regulatory 

eating” and “Concerns about negative evaluation” scales. Finally, both 
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perfectionism scales, loading on the factor “Perfectionism total”, remained 

stable during the hospital treatment.  

 

This has implications for both clinical practice and research. First, clinicians 

should consider therapeutic approaches targeting not only the symptoms of 

the ED but also the underlying traits (specifically, in our case, affective and 

cognitive impairments and perfectionism). Second, when studying therapy 

outcomes in research, researchers should be aware that it might not be 

sufficient to assess only changes in ED symptoms, but should consider 

including variables reflecting the underlying traits as well. In this context, the 

CR-EAT seems to be a suitable questionnaire. Although some of the 

correlations of the CR-EAT and EDE-Q scales are low, the probable reason is 

that CR-EAT assesses additional aspects not fully covered by the EDE-Q. 

Similar findings were obtained by Moessner et al. (under review) regarding 

correlations with the scales of other self-reporting measures commonly used 

in EDs, namely the Eating Disorder Inventory 2 (EDI-2; Thiel et al., 1997), the 

Short Evaluation of Eating Disorders (SEED; Bauer et al., 2004) and the 

Weight Concerns Scale (WSC; Killen et al., 1994).  

 

Considering the neuropsychological assessments, statistically significant 

differences between the baseline and discharge assessments were found in 

recall accuracy and recall central coherence. This means that participants 

recalled the RCF from memory significantly better at discharge than at 

admission. Further, they tended to use a more holistic and global style when 

drawing the figure from memory at discharge as compared to the baseline.  

 

This can have several interpretations. First, the RCFT was used for both 

baseline and end assessment. Obviously, it can be argued that participants 

remembered the Figure better at discharge, since it was the second time they 

saw it. Additionally, they also knew that the copy trial would be followed by a 

recall trial, so they might have paid more attention and tried to remember the 

Figure when copying it. If this was the case, however, there should be a 

statistically significant improvement in copy accuracy as well. One way to 

approach this problem would be to use a different complex figure test at 
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discharge, for example a Tylor Complex Figure or one of the Medical College 

of Georgia Complex Figures (Lezak et al., 2004). However, there is no scoring 

system developed to assess central coherence based on these tests. As for 

accuracy, it would have been necessary to prove the equivalency of the 

scoring systems. Since a similar procedure (using the same RCFT at both 

baseline- and end-assessment) has been commonly used in similar studies 

(Tchanturia et al., 2007b; Lopez et al., 2008b; Lopez et al., 2008d), we 

decided to retain it. Further, using the same Figure twice can be a 

confounding variable when assessing accuracy. Central coherence is an 

implicit measure which should not be influenced by patients’ paying even 

more attention to recall and trying to remember the figure better. 

 

As for changes in neuropsychological findings after treatment, the findings in 

the literature differ. Some authors (Lopez et al., 2009) argue that bias towards 

local information processing is independent of the acute state of the illness 

since it is a trait underlying the ED (an endophenotype). In a study by Lopez 

et al. (2009), recovered ED patients still performed worse on tasks requiring a 

holistic, globally oriented information processing style (specifically, the RCFT) 

as compared to healthy controls. According to these authors, recovered ED 

subjects were even more enhanced in detail processing than subjects with 

acute AN. Mathias and Kent (1998) found that nutritional status and weight 

loss were not directly associated with cognitive performance in AN patients. 

Other authors, however, find significant improvements in neuropsychological 

characteristics, especially set-shifting and central coherence, after treatment 

(Tchanturia et al., 2007b), and especially so if specific treatment approaches 

targeting these functions are used. Overall, future research using larger 

sample sizes and more tasks assessing both visuo-spatial memory and 

central coherence are needed to shed light on this matter. 

 
X.III Relation between neuropsychological characteristics and clinical 
status 
 

We also explored the relation between participants’ clinical status as 

assessed via BMI and self-reporting measures (CR-EAT and EDE-Q), and 

 73



visuo-spatial memory and central coherence assessed by the RCFT. For this 

purpose, the baseline data were used, meaning that we examined the 

association between clinical status and performance on the 

neuropsychological task at admission.  

The results show statistically significant correlations between recall accuracy 

and the EDE-Q “Weight concern” scale (p<0.01) as well as between recall 

accuracy and the total EDE-Q score (p<0.05). Recall accuracy also 

significantly correlates with the “Affect-regulatory eating” scale of the CR-EAT 

(p<0.05). The correlation between the “Weight Concern” scale and copy 

central coherence is significant at the level of p=0.063.  

Additionally, there is a statistically significant correlation between recall central 

coherence and the CR-EAT “Control over eating” scale (p<0.05). The 

correlation between copy central coherence and this scale is significant at the 

level of p=0.053.  

Interestingly, BMI at admission does not correlate with the accuracy or central 

coherence of either copy or recall. However, the correlation between the all-

time lowest BMI and recall accuracy is statistically significant (p<0.01).  

These results show certain patterns. It seems that there is an association 

between some ED symptoms (the EDE-Q “Weight concern” and CR-EAT 

“Control over eating” scales) and both visuo-spatial memory and bias towards 

local information processing. This presumption is also supported by the 

finding of statistically significant positive correlations between the accuracy of 

the recall and the central coherence of both copy and recall at the baseline 

and the difference in the EDE-Q “Weight concern” scale discussed below. 

Interestingly, the correlations between the accuracy of the copy and recall and 

the central coherence of the copy and recall and the CR-EAT “Perfectionism” 

subscales are low (0.044, -0.091, -0.031 and 0.040 for the “Perfectionism: 

familial expectations” scale and 0.093, -0.220, -0.055 and -0.217 for the 

“Perfectionism: personal expectations” scale, respectively). Since it could be 

hypothesized that drawing accuracy and attention to detail are associated with 

perfectionism, higher correlations could be expected here. Our findings 
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indicate that both accuracy and central coherence are, rather, more 

associated with ED symptoms than with these traits. Obviously, a larger 

sample size would be needed to explore this presumption further.  

 

Also, although we did not find a statistically significant correlation between it 

and current BMI at admission, there was a statistically significant correlation 

between the all-time lowest BMI and recall accuracy. This means that patients 

with lower all-time BMI performed worse on the RCFT recall trial than those 

with higher all-time BMI. This might imply that although neuropsychological 

performance is not linked with current nutritional status (Mathias & Kent, 

1998), there is an association between illness severity (as indicated by all-

time lowest BMI) and neuropsychological performance. 

 

X.IV Predictive value of neuropsychological characteristics for treatment 
outcome 
 
Finally, we examined RCFT performance at the baseline and all-time lowest 

BMI as potential indicators for the effectiveness of hospital treatment, and 

found a statistically significant negative correlation (p<0.05) between copy trial 

accuracy and the difference on the CR-EAT scale “Perfectionism: personal 

expectations”, as well as a statistically significant negative correlation (p<0.05) 

between copy central coherence and BMI change during hospitalization. This 

means that participants showing weaker central coherence copying the figure 

at the baseline gained more weight during the hospital stay (since the 

differences were calculated by subtracting the baseline value from the end 

value). In this sense, copy central coherence at the baseline could be 

considered a predictor of hospital treatment outcome.  

However, we found statistically significant positive correlations between copy 

and recall central coherence, between recall accuracy and the difference in 

the EDE-Q “Weight concern” scale, and between copy central coherence and 

the difference on the CR-EAT “Body embarrassment” scale. The positive 

correlations seem puzzling. They suggest that a higher score on the RCFT 

means a smaller difference in ED symptomatology during the hospital stay. 
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This could be explained by the fact that participants having higher RCFT 

scores at the baseline also had lower scores on the baseline EDE-Q “Weight 

concern” subscale (as shown previously), and were thus not able to attain 

greater improvements.  The same is true for the CR-EAT “Control over eating” 

scale. On the contrary, it is understandable that high “Perfectionism” scores 

are associated with higher central coherence when copying the figure 

(although, as mentioned previously, we found no such association at the 

baseline). This would make the positive correlation between copy central 

coherence and the difference on the CR-EAT “Perfectionism: personal 

expectations” subscale understandable.  

To sum up, it seems that the neuropsychological characteristics assessed in 

our study (visuo-spatial memory and central coherence) are most linked to the 

EDE-Q “Weight concern” scale. This is suggested both by the correlations 

between this EDE-Q scale and recall accuracy (p<0.05) and recall central 

coherence (p=0.063) at the baseline, as well as by the correlations between 

recall accuracy (p<0.05) and central coherence for both copy (p<0.05) and 

recall (p<0.05) and the differences the participants attained on this scale 

during hospital treatment. In general, impairments in visuo-spatial memory 

and weak central coherence seem to be more closely linked to ED symptoms 

(EDE-Q scales and total score, CR-EAT “Control over eating” scales, all-time 

lowest BMI) than to other characteristics of ED patients (with the exception of 

perfectionism, where the findings are ambiguous). Further research 

employing more neuropsychological tasks and studying larger samples is 

needed to explore these links further.  

XI Limitations of the study 

The presented study has several limitations. 

 

First, considering the repeatability of the scoring system, not only inter-rater, 

but also intra-rater agreements need to be assessed. Furthermore, the 

between- and within-rater agreements could be assessed not only for the total 

accuracy or central coherence score, but also for the scores of the 18 

individual elements of the Figure. In the case of the Central Coherence Index, 
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the repeatability of the scoring system might be examined not only for this 

index as a whole, but also for the Order of Construction and Style indices that 

comprise it. Since examination of the repeatability of the scoring systems was 

not main goal of the present study and simply desired to ensure that the 

scoring systems are repeatable enough to be used in our further research, we 

decided to refrain from more detailed exploration. Moreover, the repeatability 

of Taylor’s scoring system regarding both the within-rater agreements and the 

Kapa indices for the scorings of the 18 individual elements was discussed in 

our previous work (Žuchová et al., under review). 

 

The second limitation of our study is sample size. Due to the sample size, the 

normal distribution could not be tested. Further, the association between 

neuropsychological variables and clinical status as well as their predictive 

value for hospital treatment outcome was assessed only by inter-correlations, 

since the small sample size did not allow us to study them via regression 

analysis. Therefore, our results should be considered preliminary findings in 

need of further exploration using larger sample populations. 

 

Additionally, both visuo-spatial memory and central coherence were assessed 

using only the RCFT. It would certainly be advisable to employ more 

neuropsychological tasks assessing the studied variables. The problem of 

using the RCFT both at the beginning and at the end of hospital treatment 

might pose a problem when studying changes in visuo-spatial memory during 

hospitalization. We addressed this difficulty previously. It is certainly possible 

to use a different complex figure test (Taylor Complex Figure or one of the 

Medical College of Georgia Complex Figures) for the end assessments, 

though equivalent scoring systems are bis dato lacking. This is true especially 

for the scoring system assessing central coherence. 

 

Finally, as mentioned previously, using self-reporting measures in a sample of 

ED patients might be problematic. Due to the psychopathology, one must 

count on obtaining intentionally or unintentionally incorrect and misleading 

information from participants (Salbach-Andrae et al., 2008). Therefore, it is 

important to employ other measures objectifying ED symptomatology (current 
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BMI, all-time lowest BMI, weight fluctuation, menstrual status, hormonal 

levels, etc.). Apart from current and all-time lowest BMI, we did not use those 

in the present study.  

 

Last, but not least, the researcher conducting the present study was a medical 

doctor working on the Eating Disorders ward. Thus, it can be presumed that 

participants perceived her as a medical authority, and this could have led to 

biased answers, despite the declaration that the data would be used for 

research purposes only.  
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Abstract 

The aims of this study were 1) to examine the repeatability of the quantitative 

scoring system for the Rey Complex Figure Test (RCFT) developed by Taylor, 

as well as of the scoring system developed by Booth to measure central 

coherence; 2) to examine the effects of hospital treatment on visuo-spatial 

memory, central coherence, and clinical status in a sample of anorexia 

nervosa (AN) inpatients; 3) to examine the relationship between 

neuropsychological characteristics, as assessed by the RCFT, and the clinical 

status of AN patients, as assessed by BMI and self-reporting measures (CR-

EAT and EDE-Q); 4) to explore any possible correlation between the 

observed neuropsychological characteristics and the outcome of hospital 

treatment.  

We examined a sample of 31 AN inpatients, 29 women and 2 men. All 

patients completed the RCFT upon admission, and 21 patients were re-tested 

at the discharge, the test consisting of both a copy and recall trial. They also 

completed self-reporting measures (CR-EAT and EDE-Q) and their BMI was 

measured at both baseline and discharge.  

To test the repeatability of the scoring system, all RCFT (N=108) were scored 

by two independent raters, and the between-rater agreement was assessed 

by Spearman’s correlation coefficients (ρ). The RCFTs were evaluated for 

both accuracy and central coherence. The correlation coefficients for 

accuracy ranged from 0.598 to 0.930, and for central coherence ranged from 

0.700 to 0.856.  

Regarding the effects of the hospital treatment, we found that hospitalization 

had a statistically significant effect on the patients´ body weight and BMI 

(p<0.01), as well as on all four EDE-Q scales and the total EDE-Q score 

(p<0.01). As for the CR-EAT scales, we found a statistically significant 

difference between the baseline- and end-scores for the total CR-EAT score 

(p<0.01) and those CR-EAT scales reflecting the ED symptomatology 

(“Weight preoccupation”, “Control over eating”, “Restrained eating behavior”, 

“Body embarrassment”). CR-EAT scales reflecting other underlying 
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characteristics (“Concerns about negative evaluation”, “Perfectionism”) 

remained unchanged. Furthemore, we observed a statistically significant 

change (p<0.01) in the accuracy and central coherence of the recall RCFT 

trial. 

For the relation between the clinical status and RCFT performance, and for 

the correlation between RCFT performance and hospital treatment outcome, 

the neuropsychological characteristics assessed in our study (visuo-spatial 

memory and central coherence) are most strongly linked to the EDE-Q scale 

“Weight concern”. This is suggested both by the correlations between this 

EDE-Q scale and the accuracy of the recall (p<0.05) and the central 

coherence of the recall (p=0.063) at the baseline, as well as by the 

correlations between the accuracy of the recall (p<0.05) and the central 

coherence of both the copy (p<0.05) and the recall (p<0.05) and the 

differences the participants reached on this scale during the hospital 

treatment. Interestingly, the BMI at the time of assessment does not correlate 

with the accuracy and central coherence of either the copy or the recall. 

However, there is a significant correlation between the all-time lowest BMI 

and the accuracy of the recall (p<0,01), and a statistically significant negative 

correlation between the central coherence of the copy at the beginning of the 

treatment and the change in the BMI during hospitalization.  
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Souhrn 

Předkládána studie měla za cíl 1) ověřit inter-rater reliabilitu běžného 

Taylorova kvantitativního skórovacího systému využívaného k hodnocení 

Reyovi komplexní figury, jakož i skórovacího systému popsaného Booth 

(2006) k hodnocení centrální koherence; 2) zkoumat efekt hospitalizace na 

klinický stav, prostorovou paměť a centrální koherenci u pacientek s mentální 

anorexií; 3) zkoumat vztah mezi neuropsychologickými vlastnostmi měřenými 

Reyovou komplexní figurou a klinickým stavem hodnocením jednak BMI, 

jednak dvěma dotazníky (CR-EAT a EDE-Q) a 4) zkoumat prediktivní hodnotu 

pozorovaných neuropsychologických charakteristik na efekt hospitalizace.  

Vzorek tvořilo 31 hospitalizovaných pacientů s mentální anorexií, z toho 29 

žen a 2 muži. Všichni pacienti se na začátku podrobili testu Reyovy komplexní 

figury, přičemž test sestával z kopie figury dle předlohy a z její reprodukce 

z paměti. Na konci hospitalizace bylo testovaných 21 pacientů. Pacienti též na 

začátku i na konci hospitalizace vyplnili dotazníky (CR-EAT a EDE-Q). U 

pacientů jsme k tomuto sledovali hmotnost a index tělesné hmotnosti (BMI).  

Reliabilitu skórovacího systému Reyovi komplexní figury jsme vyhodnotili 

Spearmanovými korelačními koeficienty (ρ). Všechny figury (N=108) byly 

hodnoceny dvěma nezávislými hodnotiteli, kteří hodnotili přesnost a centrální 

koherenci. Korelační koeficienty pro přesnost se pohybovali od 0.598 do 

0.930, korelační koeficienty pro centrální koherenci v rozmezí 0.700 a 0.856.  

Co se týče efektu hospitalizace, našli jsme statisticky signifikantní rozdíl mezi 

hmotností pacientů (p<0.01) a indexem tělesné hmotnosti (p<0.01) od 

začátku do konce hospitalizace, jakož i statisticky signifikantní rozdíly na 

všech čtyřech škálách dotazníku EDE-Q (p<0.01) a celkovým EDE-Q skóre 

(p<0.01). Z celkového počtu 12 škál dotazníku CR-EAT jsme pozorovali 

statisticky signifikantní změny na škálách přímo odrážejících symptomy 

poruchy příjmu potravy (škály „Zabývání se váhou“, „Kontrola jídla“, „Restrikce 

v jídle“, „Stud za tělo“). Ty škály dotazníku CR-EAT, které odrážejí spíš rysy 

tvořící bázi poruchy příjmu potravy („Obavy z negativního hodnocení“, 

„Perfekcionismus“‘) zůstaly bez statisticky signifikantní změny. Kromě toho 
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jsme našli statisticky signifikantní změny přesnosti reprodukce figury z paměti 

a centrální koherencí reprodukce (p<0.01). Skóre prostorové paměti a 

centrální koherence byly na konci hospitalizace vyšší.  

Ohledně souvislosti klinického stavu a výkonu v testu Reyovi komplexní figury 

jako i prediktivní hodnoty výkonu v tomto testu na efekt hospitalizace, se zdá, 

že neuropsychologické vlastnosti hodnoceny testem Reyovi komplexní figury 

(prostorová paměť a centrální koherence) nejvíc souvisí se škálou EDE-Q 

„Soustředění na hmotnost“.  Vidíme to jednak z korelací mezi touto škálou a 

přesností reprodukce (p<0.05) či centrální koherencí reprodukce (p=0.063) na 

začátku hospitalizace, jako i z korelací mezi přesností reprodukce (p<0.05) a 

centrální koherencí kopie (p<0.05) i reprodukce (p<0.05) a rozdíly na této 

škále v průběhu hospitalizace. Je zajímavé, že index tělesné hmotnosti na 

začátku hospitalizace nekoreluje s přesností ani centrální koherencí ani kopie 

ani reprodukce figury, ale nacházíme statisticky signifikantní (p<0.01) korelaci 

mezi nejnižší BMI v anamnéze a přesností reprodukce, jako i statisticky 

signifikantní negativní korelaci mezi rozdílem v BMI na začátku a na konci 

hospitalizace a centrální koherencí na jejím začátku. Tyto poznatky je možné 

využít i klinicky, například při plánování terapeutických přístupů (kognitivní 

remediace).  
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the days of sampling.  Results:  Soybean intake increased 
total plasma T levels (p  !  0.02) while decreasing salivary 
T (p  !  0.01) and not altering free plasma T levels. Salivary 
and plasma E levels were not changed. The results of MR 
and SV tests were improved after the study period.  Con-

clusion:  Short-time increased soybean intake alters the 
level of total plasma and salivary T and improves spatial 
cognition in women. Whether this effect is mediated by 
modulation of estrogen receptors, changes in sex hor-
mone-binding globulin production or changes in activity 
of steroid-competent enzymes needs further study. 

 Copyright © 2005 S. Karger AG, Basel 

 Introduction 

 Phytoestrogens are a heterogenous group of com-
pounds of plant origin with an estradiol (E)-like structure. 
These agents can be found in relatively high concentra-
tions in vegetarian food. The best known source of phy-
toestrogens is soybeans. Although the variability of phy-
toestrogen content of the beans is high, the concentrations 
of genistein and daidzein (the classical representative 

 Key Words 
 Soybeans  �  Phytoestrogens  �  Salivary testosterone  �  
Spatial abilities

  Abstract 
  Background:  Soy phytoestrogens are known to infl uence 
the hormonal status acting as partial estrogen agonists. 
Soy-derived food supplements are advised for hormone 
replacement therapy, prevention of atherosclerosis, age-
related cognitive decline and even hormone-dependent 
cancer, although results from clinical studies are contro-
versial. Whether increased soybean intake can affect the 
endocrine status and cognitive abilities is largely un-
known.  Aim:  To observe the effects of 1 week of in-
creased soybean intake on sex hormone levels and spa-
tial cognitive abilities in women.  Subjects and Methods:  
16 young healthy female volunteers were asked to eat 
900 g of soybeans within 1 week. Salivary testosterone 
(T), free and total plasma T, salivary and plasma estra-
diol (E) were measured by radioimmunoassay before 
and after the study period. Mental rotation (MR) and spa-
tial visualization (SV) psychological tests were done at 
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phytoestrogen molecules) are stable  [1] . Pharmacody-
namically, phytoestrogens act as partial estrogen receptor 
agonists. This means that in a low estrogen environment 
(men) phytoestrogens act by activating the estrogen re-
ceptor, and in a high estrogen environment (women) they 
interact with the estrogen receptor inhibiting the activa-
tion by E, and thus act as estrogen antagonists  [2] . Al-
though the absorption and metabolism of phytoestrogens 
cleave the compounds rapidly from the organism  [3, 4] , 
a number of experimental studies  [5]  and clinical trials 
 [6]  have shown that soy-derived food supplements inter-
act with the intracrinological net of steroid hormones and 
alter the pathogenesis of endocrine disturbances  [7] . Nev-
ertheless, there still exists a lot of controversy about how 
to interpret the results from these studies  [8] . Even less 
evidence exists for advising patients to eat a higher 
amount of soybeans for, e.g., preventing breast cancer, 
menopause-related symptoms, age-associated cognitive 
decline and others. In this study, we observed the effects 
of short-time increased soybean intake on sex hormone 
levels and spatial cognitive abilities in young healthy fe-
male volunteers. 

   Subjects and Methods 

 Subjects and Sampling 
 Sixteen young healthy female probands with an average age of 

23.4  8  4.5 years received two commercially available packages of 
AlfaBio TM  soy, each containing 450 g of soybeans, and were re-
quested to eat the 900 g of soybeans within 1 week with a daily dose 
of 129 g. Unprocessed soybeans contain 1.2–4.2 mg of isofl avones 
per 1 g of dry weight  [9] . 900 g of soybeans contain 1,080.0–
 3,780.0 mg of isofl avones. The precise amount depends on many 
factors, one of them is the soil on which it is grown. The quantity 
of 900 mg was chosen for two main reasons. (1) It is a well known 
fact that Asian diet contains a high amount of isofl avones with 
health protective effects (20–150 mg of isofl avones per day). The 
amount of isofl avones in soybeans given to our probands was at 
least (considering the amount of isofl avones in soy only 1.2 mg in 
1 g) 154.32 mg per day. That amount exceeds the top amount of 
isofl avones in the Asian diet. The European diet contains much 
smaller amounts (often less than 3 mg of isofl avones per day). (2) 
The soybeans in our country are available in packages weighing 
450 g; therefore, due to practical and hygienic reasons, we distrib-
uted soybeans in commercial packages to be divided according to 
meals at home. 

 Saliva and blood samples were gathered at the 1st and at the 7th 
day of the study. During the whole time of the study, subjects were 
instructed not to ingest any additional soy-containing or soy-de-
rived products or food supplements, to reduce physical and irregu-
lar sport activities and abstain from sex in order to diminish as 
much as possible the risk of an artifi cial infl uence on hormonal lev-
els. Subjects were also asked to keep a dietary record, which also 
yielded all activities that could affect the hormone concentrations. 

None of the subjects used any endocrine substitution, contracep-
tion or other hormonal and nonhormonal medicines known for 
changing the endocrine status. 

   Biochemical Analysis 
 Salivary testosterone (T), total plasma and free plasma T as well 

as salivary and plasma E levels were determined by radioimmuno-
assay  [10]  using Architect (Abbot) with DSL_4900 kit (Webster, 
Tex., USA). 

   Spatial Abilities 
 For our probands, we chose psychometric tests that demon-

strate the highest gender difference and that could be infl uenced by 
sex hormone levels. Therefore, we decided to evaluate spatial abil-
ities. 

 Spatial abilities enable a person to locate an object in space, 
mentally rearrange objects, reorganize shapes and so on  [11] . Fac-
tor analytic studies have shown that there are at least three different 
subtypes of spatial ability, all showing a sex difference in favor of 
males. These subabilities are referred to as spatial orientation rep-
resented by mental rotation, spatial visualization (SV) and fl exibil-
ity of closure  [12] . Mental rotation (MR) requires the subject to 
mentally rotate a confi guration in space. SV tests often require stim-
ulus transformations of dynamic serial operations. Flexibility of 
closure refers to the ability to disembed a target confi guration from 
a more complex pattern or design. 

 To quantify spatial abilities of the subjects, standard psycho-
metric evaluation tests were used. For MR, the nonverbal subtest 
of Amthauer’s general standardized test on intelligence was used. 
Subjects were supposed to rotate a cube with 6 different sides and 
compare it with 5 differently designed and rotated cubes. The aim 
was to depict the target cube in rotated position. Each of 20 tasks 
consisted of a target drawing and 5 test drawings. Nine minutes 
were given to our subjects. The resulting score from a subtest of 
Smith and Whetton nonverbal intelligence test was assumed to be 
a quantitative marker for SV. The aim was to mentally fold an un-
folded geometric fi gure and fi nd the three-dimensional equivalent 
of the two-dimensionally unfolded object. Twenty minutes were 
allowed for the set of 20 tasks. 

 The coeffi cient K was evaluated for each test considering not 
only the number of correct answers, but also the number of trials 
according to the formula:

K =  �  2 /( �     �     � ),

where  �  = number of correct answers;  �  = number of trials;  �  = to-
tal number of tasks. 

 The subjects were tested twice, on the days of sampling (1st day 
and 7th day of the study). In women, no synchronisation with men-
strual cycle was done, thus a systematic bias resulting from circalu-
nar cycle of hormones could be excluded. Although the subjects 
went through two different forms of tests, in previous studies we 
observed an average 7% improvement in the second test due to 
enhanced understanding of the tasks. The results from the second 
test had thus to be adjusted (7% decrease), and these adjusted bias-
free results were used for the analysis. 

   Statistical Analysis 
 Analysis of the results was performed with Microsoft Excel ®  

software and XLStatistics 5.51. We used the standard nonparamet-
ric Wilcoxon test for two related samples.  
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   Results 

 No signifi cant changes in free plasma T were found 
( fi g. 1 ). Total plasma T increased ( fi g. 1 ; p  !  0.02) and 
salivary T decreased ( fi g. 2 ; p  !  0.01) after 1 week of high-
er soybean intake. Neither plasma (data not shown) nor 
salivary E levels changed during the study ( fi g. 2 ). Of in-
terest are the ratios indicating a decrease, free plasma T:
total plasma T (p  !  0.02), salivary T:free plasma T (p  !  
0.01) and an increase, salivary E:salivary T (p  !  0.01). 
One week of increased soybean intake resulted in a sig-
nifi cant improvement of MR (p  !  0.004) and SV (p  !  
0.006)   ( fi g. 3 ). 

   Discussion 

 Soy phytoestrogens are advised for postmenopausal 
women suffering from hot fl ashes, night sweats, cardio-
vascular complications and a number of other meno-
pause-related symptoms  [13] . Standard (estrogen combi-
nations) hormone replacement therapy has some adverse 
effects that make the benefi t/risk profi le questionable for 
some patients. This subgroup can profi t from the slight 
effects of phytoestrogens  [14] . However, the results from 
clinical trials are inconsistent. A comprehensive review 
paper has shown that there is still insuffi cient evidence in 
evidence-based medicine for the use of phytoestrogens as 
a replacement for standard hormonal replacement thera-
py in postmenopausal women  [15] . Moreover, it is still 

unclear whether the use of soy-derived food supplements 
is in any aspect better than placebo  [16]  or whether it even 
alters steroid hormone levels in these patients in long-
term supplementation  [17] . 

 In contrast to the puzzling information given on hor-
mone replacement therapy, the preventive effect of phy-
toestrogens on cardiovascular diseases is much more 
clear. In the Framingham study  [18] , higher soy intake 
was related to an improved lipid profi le indicating the 
mechanism of action, particularly in postmenopausal 

   Fig. 3.  Results of psychological tests before ( ) ) and after ( $ ) 1 week 
of soybean intake in women. Both parameters of spatial abilities 
– mental rotation (K MR) and spatial visualization (K SV) coeffi -
cients were improved signifi cantly (mean + SD).    

  Fig. 1.  Plasma free and total testosterone levels before ( ) ) and after 
( $ ) 1 week of soybean intake in women. Note the signifi cant in-
crease in total plasma testosterone (logarithmic; mean + SD). 

 Fig. 2.  Salivary estradiol and testosterone before ( ) ) and after ( $ ) 
1 week of soybean intake in women. Note the signifi cant decrease 
in salivary testosterone (logarithmic; mean + SD).
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women. Cholesterol lowering shown in animal experi-
ments and in clinical trials  [19]  may be mediated by the 
modulation of estrogen receptors  [20] , enhancing the ex-
pression of lipoprotein receptors  [21]  or (mostly valid for 
soy protein) decreasing oxidative stress, whether induced 
 [22]  or intrinsic  [23] . These effects are more profound in 
diabetic patients  [24] , but questionable in healthy peri-
menopausal women  [25, 26] . The relation between the 
ingestion of soy-derived products and the cardiovascular 
risk profi le has been reviewed recently  [27] . 

 The alteration of the endocrine system can always be 
seen as a potential adjuvant cancer therapy. And indeed, 
phytoestrogens seem to be an important tool for prevent-
ing hormone-dependent cancer. This was shown in ex-
perimental breast cancer  [28]  but also in large epidemio-
logical studies comparing Caucasian with Australasian 
female populations with known differences in soy intake 
 [29] . Interestingly, similar results were found in male 
prostate cancer  [30] . However, caution must be taken. 
Low phytoestrogen levels may even have a stimulatory 
effect on breast cancer cells  [31] . The detailed mechanism 
of action of phytoestrogens as anticancer dietary compo-
nents may be found in a paper by Awad and Fink  [32] . 
Other, e.g. anti-infl ammatory, effects  [33]  of soy-derived 
products, soymilk in particular, are described elsewhere 
 [34] .  

 Our results revealed that 1 week of soybean ingestion 
resulted in an increase of total plasma T without altering 
free plasma T levels in women. A possible explanation 
may be a phytoestrogen-mediated increase in the expres-
sion of sex hormone-binding globulin  [35] . This protein 
binds with high affi nity T, and a lower level of free T may 

stimulate androgen-producing tissues directly or indirect-
ly through a feedback stimulation of hypophyseal gonad-
otropin production. Free plasma T level is then similar 
to the initial one, although total plasma T level is higher. 
The changes regarding the ratio between salivary and free 
plasma T indicate an alteration of salivary gland perme-
ability for steroid hormones or, what is more likely, a 
higher binding affi nity of sex hormone-binding globulin 
in comparison with albumin or other circulating pro-
teins. 

 Performance in both spatial ability tests was improved 
after soybean ingestion. Animal experiments showed pre-
viously an improvement of visual memory in female rats 
but not in male rats  [36] . Similar dynamic patterns were 
seen in MR and SV. The possible mechanism of action 
of phytoestrogens or other soybean components on brain 
neurons is unknown. Estrogen receptor-modulating effect 
is most likely to play the key role. 

 In conclusion, we have shown that short-time soybean 
ingestion results in an alteration of the sex hormone en-
docrine system in women. Higher dietary consumption 
of soybeans can also improve some spatial cognitive abil-
ities. Molecular interactions and the action of soybeans 
should be the target for further follow-up studies.   
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Svetlana Zuchovft
Attitudes of medical students towards people suffering from mental illness - comparison of
quantitative and qualitative experimental methods

Quantitative method was represented by semantic differential and qualitative method by open
question answered by written answers. Attitudes towards people suffering from mental illness
were studied at a sample of I25 medical students. The results gained by the two methods were
compared. Furthermore, the attitudes of the medical students in the years 1-4 (before passing
the psychiatry examination) and in the years 1-5 (after passing the psychiatry examination)
were compared. The attitude structure of the medical students differs from the attitude
structure of the general population as it is described in the literature. The attitudes change in
the course of the studies, too. The results illustrate the general relationship of the quantitative
and qualitative methodology. The two methodologies are complementary.

Key words: qualitative methodology, semantic differential, attitudes towards mentally ill,
stismatization
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Attitudes of medical students towards people suffering

quantitative and qualitative experimental methods

Introduction

from mental illness - comparison of

In the present political and social context, the relationships among various majorities and

minorities are art important subject of research and discussion. It is important to realize that

the word "minority" (which can itself function as stigmatizing) is relative: a person or a group

of people that create a "majority" in one context can easily become a "minority" in a different

context, and vice versa.

The second topic influencing and motivating this research was the growing importance of the

relationship between the quantitative and qualitative methodology in scientific discourse.

Although a certain level of simplification is certainly inevitable, there are several scientists

pointing out the fact that quantification of qualitative variables leads to an undesirable

reduction, not reflecting the complexity of reality (Ratner, 1997). On the other hand,

qualitative methods are often criticized for being imprecise and subjective. This paper is an

attempt to contribute to the discussion on the relationship of the two methodologies. The same

problem - the attitudes of medical students towards mentally ill people - has been approached

by one quantitative and one qualitative method (semantic differential vs. content analysis),

and the results have been compared.

An affitude of a person toward a certain object (person, word or behavior) can be defined as a

(subjective) evaluation of this object (Herkner, 1993). The subjective value V of an object O

can be negative, neutral or positive. The objects of a person's attitudes are not isolated

elements; they exist in complex relationships. Attitudes - as well as all other cognitions - can

therefore be understood as semantic networks in which singular knots are connected by

relationships. An attitude toward a certain object depends on attitudes to other objects related

to it. Attitudes include cognitive and affective components (Herkner, 1993).

When considering attitudes towards the mentally ill specifically, the research shows that 75o/o

of the general public see people suffering from a mental illness negatively (Andr6, eaplov6,

2000). A stereotype is a fixed opinion about a certain group of people resulting from the

human need for categorization. It arises either by generalization of one's own experience or



by adopting the stereotype without any personal experience. The theory of labeling is

especially concerned with the stereotype of mentally illness people (BaStecky, 1997).

This stereotype is reinforced by mass media, too. Andr6 and iaplovd (2000) analyzed, the

information on mentally ill people given in different Slovak dailies and weeklies (Pravda,

Prdca, Sme, Zivot, Slovenka) from May, 1995 to May, 1996. The results of this study show

that the mass media focus especially on drug addictions, eating disorders, dementias and

mental retardation. The information concems mostly illegal activities, problems with common

living and the need for social help. The authors categoize the images of the mentally ill into

two groups: it is either an image of a "crazy" person (funny, jolly) connected especially with

mental retardation (research shou's a more tolerant attitude in society towards the mentally

retarded), or an image of a "dangerous" individual (angry, unpredictable, egoistic, violent).

The negative characteristics of the mentally ill concem their appearance and mental abilities

as well as their relationship to their surroundings.

When society gives an individual a deviant label, the attitude toward this individual becomes

negative and society tends to isolate such a labeled individual. Stigmatization works in this

way especially in highly industrialized countries. Stigma is a sign of shame or inferiority

leading to the refusal of its carrier. Stigma can be either visible or hidden. Under a hidden

stigma, the stigmatized individual acts mostly under the influence of his/her own feeling of

inferiority. Thus, he/she reinforces his/her surrounding to consider himlher as inferior

(Ba5tecky, 1997).

In our context, the representation of the mentally ill was studied by Vali5kovd and Machri

(2000). The authors conducted their research in the Psychiatric institution in Brno from

August to September, 1997. The sample consisted of 50 patients with various diagnoses. The

results show the prevailing negative character of the representation of the mentally ill. It
stresses especially their social isolation, their subjectively experienced suffering, the

complexity of their inner world and other negative characteristics. While these results were

obtained by a semantic differential method, in the other part of the research, the content

analysis of freely given adjectives was conducted. The most used adjective was "sad",

followed by adjectives describing emotional disorders and feelings of weakness and

inferiority. These were followed by character traits, among which there are especially

negative and devaluating ones.

These results are congruent with the theory of stigmatization that was discussed previously.

Stigma is created not only by the attitudes of the social environment, but also by its carrier,

who is behaving in accordance with it and reinforcing it. Thus, stigmatization is not a one-



way process, but arises in the process of interaction between the environment and the

stigmatized individual.

Many authors have studied the factors influencing stigmatization. Wolf, et al. (1996) found a

positive relationship between knowledge about the mentally ill and the attitudes towards

them. A similar experiment was conducted by Addison and Thorpe (2004), and its results

partly confirmed the previous findings. While some areas of foreknowledge about the

mentally ill could be useful in prediction of attitudes toward them, a larger fraction of the

attitudes could not be explained in this way. It seems that even though foreknowledge

contributes to the attitude, it is only one of the many moderating variables.

Another factor influencing stigmatization is the personal experience with mentally ill people.

Ba5tecky (1997) found that contact with previously mentally ill people has an impact on

attitudes toward them. People having a personal experience with a mentally ill person refuse

them less than those not having any personal experience. Angermeyer and Matschinger

(1996) conducted a study on 6 282 Germans older than 18 years and confirmed that people

having a personal experience with mentally ill more probably show pro-social behavior

toward them and react with less fear. Such people also experience a smaller social distance

from the mentally ill. Nevertheless, the hypothesis that people with a personal experience with

mentally ill individuals will show a smaller tendency to react aggressively toward them was

not confirmed. Furthermore, the contact with the mental disease was less important than the

fact whether the subject her/himself was or was not treated for a mental illness. However, this

study also confirmed a partial positive influence of personal experience over attitudes toward

the mentally ill. Crisp, et al. (2000) interviewed I 737 subjects older than 16 years. The

results showed that ll,3o/o considered people with schizophrenia to dangerous to others and

77,3yo considered them unpredictable; 22,904 thought that people suffering from severe

depression were dangerous to others and 18,60/o had the opinion "they should put themselves

together". Nevertheless, the authors did not find any significant difference between the

attitudes of people who personally knew someone with a mental illness and those who did not

know such a person. Nor could Mathises (2000) confirm the positive influence of personal

experience on the attitudes toward the people with a mental disease.

Cultural context seems to have an influence on the stigmatization of the mentally i11, as well.

Intercultural research shows that cultural identity does have an impact on stigmatization.

Wolf, et al. (1996) conducted a study in Great Britain and found more negative attitudes

among members of ethnic minorities than by majority population. Triandis (1980) explains

those differences as resulting from the dynamic of individualism vs. collectivism. Although



those have been often criticized by many authors (Ratner, 1997, Slunecko, 2002), they are

still understood as taxonomy. Therefore, they function as one of the most used criteria for

dividing cultures into groups. In collectivistic cultures, negative attitudes can be spread more

quickly. Furthermore, collectivistic cultures maintain a stronger feeling of cultural identity

(Triandis, 1980). Papadopoulos, et al. (2002) studied attitudes towards mentally ill people

among Cypriot Greeks (as members of a collectivistic culture) of the first and the second

generation living in northern London, and by a white population in the same area (control

group). Foreknowledge about and personal experience with the mentally ill was surveyed, too.

Besides the relationship between the level of knowledge and the level of personal experience

and the attitude -- the attitudes of the subjects with less knowledge and less personal

experience are more negative) -- the results also show that Cypriot Greeks have significantly

more negative attitudes towards mentally ill people than the white inhabitants of that area.

There were no differences found between the Greeks of the first and the second generation.

These findings are congruent with those of Triandis in that the attitudes by members of a

more collectivistic culture are more negative than those of members of an individualistic

culture. Although such experimental design in intercultural research has many critics

(Slunecko, 2002), it is mentioned here as an important part of the experimental psychology.

The influence of other variables (education, gender, age) has not been confirmed. Hayward

and Bright (1997) conducted a meta-analysis showing that a higher age, lower education and

lower social status are connected with more negative attitudes towards people with a mental

illness. Nonetheless, Neff and Hussainy (1985) stress the fact that the differences in attitudes

are not explained by the demographic data as such, but by the smaller knowledge resulting

from them. The same authors found that stronger religious belief may lead to less tolerant

attitudes towards the mentally illOnly a few authors have studied attitudes of medical students

towards mentally ill people (Roessler et al., 1996, Holzinger et al., 2002). Hasui et al. (2000)

did not find any significant difference between the attitudes of the medical students and the

general public. Strebel et al. (2000) studied the attitudes of medical students towards

psychiatry. They found that the global attitude of medical students towards psychiatry and

psychiatric patients is positive.

Method

I .Subjects



The sample consisted of 125 students from the Medical Faculty of Comenius University in

Bratislava, Slovakia. Among these, there were 86 (68,80 ) female and 39 (31,2o/o) male

students. The sample was divided into two groups according to whether or not the students

had already passed the psychiatry examination. Group 1 consisted of the subjects from years

1,2,3 and4 of their study; group 2 of the subjects from years 5 and 6.

2. Measurement instruments

1 . Semantic differential

Semantic differential is one of the classical methods for studying attitudes. While the

denotative meaning of a word is descriptive, words also have an emotional and subjective, or

so-called connotative meaning, which is the object of interest under semantic differential.

To construct the semantic differential, we used the adjectives that were mostly associated with

a mentally ill person in an unpublished experiment of Zucha and Caplov6. Here, students

from the Medical Faculty, Philosophical Faculty, Law Faculty, Pedagogical Faculty and the

Police Academy were asked to freely associate adjectives describing a person suffering from a

mental illness. In constructing the semantic differential, we used the adjectives most

frequently used in this study. This method of adjective selection is called the method of

controlled singular associations (Mittermayr,2002). We constructed 28 bipolar scales. Each

of them consisted of a bipolar pair of adjectives with a spectrum of seven points between

themcontaininganeutralzeropointinthemiddle(ex.dangerous32l0l23harmless).

Those adjectives which could be described as "negative" were not always put on the left side

and those which could be described as "positive" were not always on the right side, so that

stereotyped answers would be avoided.

2. Open questions

The difference between the quantitative and qualitative methodology is explained classically

by Dilthey's statement that we explain (erklciren) nature, but understand (verstehen) mental

issues. The method of understanding is the basis of interpretative methodologies. The

qualitative part of the experiment took the form of two open questions. The first one

concemed the image of a mentally ill person, the second one the private experience of the

subject with a person with a mental disease (1. Describe how you imagine a person suffering



from a mental illness! 2. Do you have any personal experience with a mentally ill person?

Describe it!). The questions were answered by written answers on a paper of a ,{4 format.

The stimulus used in the questions was "a mentally ill person" without specifying the

diagnosis. This was done in order to grasp the spontaneous thought provoked by the words

without considering the learned knowledge that could influence the answers.

3. Hypotheses

1. The attitudes of the medical students towards people suffering from a mental disease will

significantly differ from attitudes in the general population as known from the literature.

2. The attitudes of the medical students before passing the psychiatry examination (years 1-4)

will significantly differ from those of students who have passed the examination (years 5-6).

3. The results gained by both methods will not differ significantly.

4. The data collection procedure

The questionnaire was presented in a written form, and anonymously. The subjects were

asked to write their year of studies, age, gender and whether they live in a village or in a city.

Two open questions were followed by the semantic differential. Furthennore, the subjects

were asked to mark how precisely they expressed their image of a mentally ill person in part 1

(open questions) and in part 2 (semantic differential) on an analogue scale. They were also

asked to write diagnosis of the mentally ill person they imagined when answering the

questions.

5. Statistical methods used in processing the data



1. Counting of the average and standard deviations of the evaluations on the scales of the

semantic differential over the whole sample

2. Counting of the frequencies of the evaluations on the scales of the semantic differential.

3. Kolmogorov-Smirnov test for counting the distribution of the evaluations on the scales of

the semantic differential

4. Chi-square for counting the differences in the frequencies of evaluations on the scales of

the semantic differential between the group I (years 1-4) and the group 2 (years 5-6)

5. Content analysis of the answers to the open questions

6. Chi-square for counting the differences of frequencies of the categories of the

categorization system between the group I and the group 2

7. Spearman coefficient for counting the correlation of order of the categories of the

categorization system in the group I and the group 2

8. T-test for comparing the subjective evaluation of the answer precision in open questions

and the semantic differential

Results

I. Attitudes towards people sufferine ftom a mental illness in the whole sample - semantic

differential

First, we counted the averages responses on the scales of the semantic differential. We used

the Kolmogorov-Smimov test to evaluate the distribution of responses. The results show that

the answers on none of the scales are distributed normally. Because of this, any tabulation of

averages would be of little value. Therefore, we used the frequencies of responses instead of

averages. On each scale, the responses in the interval <-3, 0), the neutral responses and those

in the interval (0, 3> were counted. Afterwards, the percentage of responses in each interval

was counted. If the criterion for evaluating of those frequencies is that 80% of the answers on

a certain scale are either in the interval <-3, 0) or in the interval (0, 3>, we can say that:

a. On the scale affectivelv unstable/affectivelv stable. 960/o of the answers are in the interval

<-3, 0)

b. On the scale ordered/confused, 92%o of the answers are in the interval (0, 3>

c. On the scale vulnerable/robust, 90,6yo the answers are in the interval <-3, 0)

d. On the scale understood/misunderstood" 90.4Yo of the answers are in the interval (0.3>



e. On the scale same/different, 88,80% of the answers are in the interval (0, 3>

f. On the scale usual/unusual, 87,2yo of the answers are in the interval (0, 3>

g. On the scale anxious/relaxed,86,4oh of the answers are in the interval <-3, 0)

h. On the scale sick/healthy, 85,6Yo of the answers are in the interval <-3, 0)

i. On the scale strange/not strange,84,8%o of the answers are in the interval <-3, 0)

j. On the scale not concentrated/concentrated, 80,8olo of the answers are in the interval <-3, 0)

The subjects see aperson suffering from amental illness as (ordered by the frequencies of the

answers): affectively unstable, confused, lulnerable, misunderstood, different, unusual,

anxious, sick, strange, not concentrated. On the contrary, on the scales cheerful/sad,

stupid/clever and developed/undeveloped, mote than 45o/o of the answers are neutral (45,6yo

on the scale cheerful/sad, 67,2yo on the scale stupid/clever and 55,2%o on the scale

developed/undeveloped). Using this criterion, we can say that those characteristics are not

relevant to the image of a mentally ill person. Since words such as "stupid" and

"undeveloped" have a strong negative charge, this can also be explained in large part by the

phenomenon of giving answers believed to be socially correct.

II. Differences in attitudes towards people suffering from a mental illness between students

before and after passing the psychiatry examination - semantic differential

We divided the sample into two groups. Group I consisted of students who at the time of the

research had not yet taken the psychiatry examination (years 1-4); Group 2 consisted of those

students who had already passed this examination (years 5-6). In Group 1, there were 81

students, out of which 6l (75,3oh) were female and20 (24,7%) were male. The average age in

Group 1 was 20,9 (minrmum 19, maximum 26).In Group 2,therewere 44 students, out of

which 25 (56,8%) were female and 19 (43,2%) were male. The average age in this group was

23,7 (mrnimum22, maximum 27).

IIa. When counting the frequencies of the answers for each group separately (Tables 3 and 4)

and when using the same 80o% criterion described above, we can say that the subjects in

Group 1 see a mentally ill person as: affectively unstable (96,2Yo), vulnerable (96,20/o),

misunderstood (91,3%o), confused (90,1%), anxious (87,60A), unusual (86,4yo), different

(85,IoA), strange (85,I%) and not concentrated (81,5%). The subjects from Group 2 see a



mentally ill person as affectively unstable (95,5o/o), confused (95,50 ), different (93,2yo),

unusual (88,1 oA), misunderstood (88,6%), sick (84,1%) and living alone (81,9%).

IIb. Group I subjects' answers were compared with those of Group 2 by the Chi-square test.

The frequencies in the interval <-3, 0) and (0, 3> were compared. Statistically significant

differences were found on the scales dangerous/harmless, aggressive/peaceful, sick/healthy,

living alone/living among people, r,ulnerable/robust, critical/uncritical and extrovert/introvert.

III. Attitudes towards people suffering from a mental illness in the whole sample - content

analysis

The basis of content analysis is a categorization system that should be more abstract than the

analyzed text but should still reflect its reality (Mayring, 2003). Based on the answers to the

first of the two open questions, we created a categorization system consisting of the following

15 categories ordered by the frequencies of their appearance in the answers (the frequencies

and percentages are given in the parentheses): symptoms of a disease (44; 35.2%)1, being

unusual, different (44;35,2%o), being unstable (441'35,2o/o), being shy, living in his/her own

world (38; 30,4oh), suffering (32;25,6%o), negative characteristics (3l;24,8Yo), it depends on

the diagnoses (29; 23,3yo), being uncritical (231'18,4), he/she needs help (23; l8,4yo), he/she

is not different from others (18; I4,4o ), being unpredictable (10; 8%), positive characteristics

(9;7,2Yo), motor disorders (7;5,60/o), appearance (4;3,2Yo), substance abuse (1; 0,8%).

IV. Differences in attitudes towards people suffering from a mental illness between student

cohorts before and after passing the psychiatry examination - content anal]'sis

In Table 6, the frequencies of the categories in Groups 1 and 2's subjects' answers are given.

The correlation of the order of the categories in both groups is p:0,74 (Spearman coefficient)

which is astatistically significant value (a:0,01). If we compare the frequencies of the

categories in the two groups using a Chi square test (Table 7), we hnd statistically significant

differences in the categories Suffering (c:0,05) and Positive characteristics (a:0,05). Those

' For the category ,,symptoms of a disease", those symptoms were categorized that could not be put into any of
the other categories. For those symptoms that appeared more often, new categories were created (being unstable,
motor disorders, being uncritical).



two categories

those of Group

are

1.

significantly more often found in the Group 2 subjects' answers than in

V. Comparison of the subjective evaluations of response precision in the semantic differential

and open questions - analogue scale

The subjective evaluations of the response precision in the quantitative and qualitative

methods given on an analogue scale were compared by T-test, and the difference was not

found to be statistically significant (T1:1,316, T2:I,666). Thus, the subjects do not think that

one of the methods enabled them to express their image of a mentally ill person better than the

other.

Discussion

In the questionnaire, the stimulus "mentally ill person" without specifying the diagnosis was

used. The objective was to grasp the immediate, spontaneous image created by these words,

not influenced by learned knowledge (especially since the questionnaires were distributed in a

university setting and could evoke an examination situation). To test this presumption, we

included a question regarding what diagnoses the subjects imagined when answering the

questions. In this part, 48 times the answer "no specific diagnosis" (or "a mentally ill person

in general") was given, 30 times "schizophrenia", 24 times "depression", 6 times "drug

addiction" and 6 times "mania". No other diagnosis was stated more than 5 times. A large

portion of the answers reflected a certain helplessness of the subjects and could not be aligned

to any real psychiatric diagnoses (ex. "hallucinations and a feeling of depression", "an

extrovert having his/her flaws", "a normal person hurrying all the time"). Often, allusions to

film protagonists or personal experiences appeared. It seems that while answering the

questions, the subjects considered their spontaneous thoughts more than any foreknowledge

about a specific diagnosis. In the answers to the open questions, however, 23,3Yo of the

answers contained the category "It depends from the diagnosis".

The results of the research can be summarized as follows:

A. Analyzing the most frequent evaluations of mentally ill people on the numeric scales of the

semantic differential, we can divide them into two groups:



1. Adjectives stressing the affective instability of a mentally ill person (affectively unstable,

confused, vulnerable, anxious, not concentrated).

2. Adjectives stressing that a mentally ill person is different from others (misunderstood,

different, unusual, sick, strange).

B. When comparing the subjects' evaluations on the numeric scales of the semantic

differential and in the open questions, we see that both methods lead to similar results. The

content analysis has showed that the most frequent categories in the answers were "being

unstable" and "being unusual, different". This finding is congruent with the most frequent

evaluation under the semantic differential. Furtherrnore, in the answers to the open questions,

categories "symptoms of a disease" and "it depends on the diagnosis" were found frequently.

It can be concluded that the attitudes described by the qualitative method agree with the

attitudes described by the quantitative method, and furthermore, that the qualitative method

has enabled the research to depict also such evaluations that would have remained hidden

when using only semantic differential. If we understand quantitative methods as hypothesis-

testing and qualitative methods as hypothesis-generating (Flick et al., 2003), the results found

by qualitative methods can be used for constructing better quantitative measuring instruments.

C. When comparing the evaluations by the numeric scales of the semantic differential

between Groups 1 and 2, significant differences are found on the scales dangerous/harmless

(o:0,01), aggressive/peaceful (a:0,05), sick/healthy (cr:0,02), living alone/living among

people (cr:0,05), vulnerable/robust (cr:0,01), critical/uncritical (a:0,01) and

extrovert/introvert (cr:0, 0 I ).

D. When comparing the frequencies of the categories of in the subjects' answers, significant

differences are found in "suffering" and "positive characteristics". Those categories are more

frequently found in the subjects' answers from Group 2 than those from Group 1. Comparing

the results gained by the quantitative and qualitative methods, it can be said again that they

are congruent: The differences on the scales living alone/living among people and

sick/healthy agree with the differences in the frequencies of the category "suffering" and the

differences on the scales dangerous/harmless and aggressive/peaceful agree with the



differences in the frequencies of the category "positive characteristics". On the contrary,

while there were significant differences found in the scale critical/uncritical, the category

"being uncritical" did not appear more frequently in either of the groups.

E. The stereotype of a person suffering from a mental disease consists especially of negative

characteristics. These include such adjectives as unpredictable, dangerous, unreliable, violent,

attacking, and dirty Q.{unally, 196l; Koi6n, 1993). Congruent with our hypothesis, the

findings show that medical students see a mentally ill person as A. different and B. unstable

(results gained by both methods). In the answers to the open questions, negative

characteristics take 6'h place. Unpredictability, which Nunally (1961) states as the most

frequently mentioned characteristic, is found in our sample at the 1l'h place. In the medical

students' answers, we do not find pejorative words as in KoiSn's experiment with laypeople.

On the contrary, Hasui et al. (2000) did not find significant differences between attitudes

towards the mentally ill among medical students and among the general population. Our

findings are congment with the so-called contact theories (Addison and Thorpe,2004) and

with theories about the influence of foreknowledge on attitudes (Ansermever and

Matschinger, 1996).
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We examined the repeatability of the 18-item quantitative scoring system for Rey 
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Introduction 
 
The Rey Complex figure test (Osterrieth, 1944) is a neuropsychological test used to 
assess visuo-spatial organization and memory. It was developed by Rey (1941) and 
standardized by Osterrieth (1944). Originally, the Rey Complex Figure test (RCFT) 
was developed to assess visuo-spatial organization and memory in brain injury 
patients. Meanwhile, it has been used to assess neurocognitive impairment in various 
clinical populations, including patients with traumatic brain injury (Ashton et al., 
2005), dementia of various types (Ferman et al., 2006), bipolar disorder (Deckersbach 
et al., 2004), major depression (Sárosi et al., 2007), acute and chronic schizophrenia 
(Silverstein, 1998; Kim et al., 2008), obsessive-compulsive disorder (Roh et al., 2005; 
Cha et al., 2007), eating disorders (Sherman et al., 2006; Lopez et al., 2008), attention 
deficit/hyperactivity disorder (Schreiber et al., 1999), alcohol dependence (Jang et al., 
2007; Dawson & Grant, 2000), Gilles de la Tourette syndrome and chronic tic 
disorder (Lavoie et al., 2007) and other, not only psychiatric, disorders.  
 
The RCFT (Figure1) is administered in three stages. First, the subject is presented the 
stimulus card with the template of the figure and is asked to copy this as accurately as 
possible on a blank sheet of paper without using any other tools (i.e., a ruler). This 
procedure is referred to as a copy trial. Afterwards, the subject is asked to reproduce 
the figure again, this time from memory. This can happen with or without a previous 
warning and is referred to as an immediate recall trial. After some time, the subject is 
asked to reproduce the figure from memory again. This is referred to as a delayed 
recall trial. Several time periods between the immediate and delayed recall trials have 
been described, the most common being 3 and 30 minutes. Furthermore, Meyers and 
Meyers (1995) describe a recognition trial, in which the subject has to recognize 
various parts of RCFT. The time that the subject needs to complete the individual 
trials can be measured, but does not have to be.  
 
Both the effects of various administration procedures (Berry & Carpenter, 1992; 
Ferraro et al., 2002; Ruffolo et al., 2002; Hoffman & Al’Absi, 2004) and the effects of 
various variables of the subjects (Rosselli & Ardilla, 1991; Gallagher & Burke, 2007) 
on test performance have been studied. No statistically significant on test performance 
effect related to the delay period was found, but test performance in the delayed recall 
and recognition trials seems to be influenced by the presence or absence of the copy 
and immediate recall trials (Berry & Carpenter, 1992; Meyers & Meyers, 1995). Thus, 
subjects perform better in delayed recall trials, if these are preceded by copy, 
immediate and/or short term recall trials, but the length of the delay period (15, 30, 45 
or 60 minutes) does not affect test performance. Ferraro et al. (2002) found no 
significant effects due to stimulus card orientation (0º, 90º, 180º and 270º) on test 
performance for both the copy and recall trials with a 20-minute delay period. Ruffolo 
et al. (2001) studied the effect of pen-switching on RCFT performance. The pen-
switching method is used to record the order in which the subject draws the individual 
parts of the figure, and means that after finishing each structural unit the subject 
changes to a different colour pen. Thus, the examiner who records the order of the 
colours used can later trace the order in which the figure elements were drawn. 
Although it could be hypothesized that pen-switching distracts subjects and thus leads 
to a less exact drawing, Ruffolo et al. (2001) found that pen-switching subjects 
performed better when compared to subjects drawing the figure in the traditional way.  
 



In addition to the characteristics of the test situation and various administration 
procedures, the characteristics of the subjects can also influence RCFT performance. 
Apart from various medical conditions, age, IQ, education and gender all affect 
performance on the test (Rosselli & Ardilla, 1991; Fastenau et al., 1999; Hoffman & 
Al’Absi, 2004; Gallagher & Burke, 2007). Hoffman and Al’Absi (2004) also studied 
the effect of acute stress on RCFT performance in psychiatrically and neurologically 
healthy subjects, but did not find any significant effect of stress on test performance.  
 
Several scoring systems for RCFT have been described. The standard quantitative 18-
item scoring system was developed by Tylor (1998), and represents the most 
frequently used scoring method (Liberman, 1994). This scoring system divides the 
Rey complex figure into 18 elements which are scored independently, the final score 
being the sum of the scores for all the 18 elements. If an element is drawn and placed 
correctly, two points are given. If an element is drawn correctly and placed incorrectly 
or vice versa, one point is given. If an element is neither drawn nor placed correctly, 
but recognisable, a score of 0.5 is given. If an element is unrecognisable or missing, 
no points are given. Thus, the final RCFT score can range from 0 to 36 points. 
Various strategies have been used to assess the inter- and intra-rater agreement for 
this scoring system, taking into account both total RCFT scores and the scores given 
to the eighteen individual structural elements: Spearman’s rank correlation 
coefficients (Liberman, 1994; Tupler et al., 1995; Lopez et al., 2007), percentage of 
agreement (Duley et al., 1993), absolute differences in scores (Liberman, 1994), 
observed-to-expected (O/E) ratios (Liberman, 1994), Kappa indices (Lopez, 2007) 
and others. Between- and within-rater agreement has been assessed both for absolute 
scores reached and for percentage of the maximal score. Although based on published 
inter- and intra-rater agreements, the scoring system is considered to be highly 
repeatable. In some studies, rather poor between- and within-rater agreement has been 
reported, especially if scores for the individual elements – not total RCFT scores – are 
taken into account (Tupler et al., 1995). 



Figure1:  
Rey Complex Figure (Rey, 1941; Osterrieth, 1944) 
 
 

 
 
 
Method 
 
Subjects 
 
The data for this study was collected as part of a broader research project with the 
goal of determining visuo-spatial organization and memory in a clinical population of 
patients diagnosed with anorexia nervosa (AN) together with their family members 
(parents and siblings). Twenty-eight patients fulfilling the criteria of AN (DSM-IV) of 
both the restrictive and binging/purging types took RCFT at the beginning of their in-
patient treatment at the Eating Disorders Unit of the University Hospital in Prague, 
Czech Republic. This group included 15 patients with restrictive-type AN, ten with 
the binging/purging type and three diagnosed with atypical AN. The diagnoses were 
established by a team of psychiatrists working at the Eating Disorders Unit. Fourteen 
of these patients (7 restrictive type, 7 binging/purging type) took RCFT also at the end 
of their hospital stay, the average length of hospitalization being 48.07 days.  
 
Procedure 
 
The testing, both at the beginning and at the end of the hospitalization, consisted of a 
copy trial and two recall trials, one with a delay period of 3, the other with a delay 
period of 20 minutes without previous warning. The delay period was filled with 
interaction tasks (other questionnaires). Thus, we collected a total of 126 Rey 
Complex Figures (14x6 plus 14x3), which were evaluated by two independent raters 
(A score and B score). The figures rated included copy trials at the beginning (Copy1) 
and at the end (Copy2) of the hospitalization, the first recall at the beginning 
(Recall1.1) and at the end (Recall1.2) of the hospitalization, and the second recall at 
the beginning (Recall2.1) and at the end (Recall2.2) of the hospitalization. The first 
rater re-rated all the figures again after an interval of three months (A score and A’ 
score). Both raters were psychologists and had experience with evaluating RCFT.  
 
Inter-rater agreement was assessed using the first score of the first rater (A score) and 
the score of the second rater (B score); intra-rater agreement was assessed using the 
first (A score) and second (A’ score) score of the first rater. Inter-rater and intra-rater 



reliabilities were assessed for the copy trial and both recall trials, at the beginning 
(Copy 1; Recall 1.1; Recall 2.1) and at the end (Copy2; Recall1.2; Recall2.2) of the 
hospital treatment. Spearman’s rank correlation coefficients were used to compare the 
scores of the two raters (A score and B score) and the two scores of the first rater (A 
score and A’ score). Furthermore, Kappa indices were used to compare the two 
ratings of the first rater (A score and A’ score). 
 
Results 
 
Inter-rater reliabilities for the total RCFT score 
 
Intra-rater reliabilities were assessed between the scores given by the first rater (A 
score) and by the second rater (B score) for the copy and both recall trials at the 
beginning (Copy1, Recall1.1, Recall2.1) and at the end (Copy2, Recall1.2, Recall2.2) 
of the hospitalization.  
 
First, we describe the distribution of the A and B scores for both copy trials and all 
four recall trials. Similarly to the literature findings (Liberman, 1994), there is a 
strong ceiling effect for both copy trials. For A score, 59.5% of all the ratings for both 
copy trials (Copy1 and Copy2) are greater than 33 points. For B score, this effect is 
even stronger; 78% of all the ratings for both copy trials are greater than 33 points. 
The A scores ranged from 16 to 36 points; B scores ranged from 22 to 36.  
 
For the recall trials, the scores had a broader range. A Scores ranged from 5 to 31 
(Recall1.1 and Recall1.2) and 5 to 32 (Recall2.1 and Recall2.2) points; B scores 
ranged from 9 to 33 (Recall1.1 and Recall1.2) and 8 to 35 (Recall2.1 and Recall2.2) 
points. It can be seen that B scores tend to be higher than A scores. (The second rater 
tended to give higher scores than the first rater).  
 
Ceiling effects are evident also if we look at copy trials at the beginning (Copy1) and 
at the end (Copy2) of the hospital stay separately. For score A and Copy1, 53.8% of 
the scores are greater than 33 points, the scores ranging from 24 to 36 points; for 
score A and Copy2, 71.4% of all scores are greater than 33 points, the scores ranging 
from 16-36 points. For score B and Copy1, 78,8% of the scores are greater than 33 
points, the scores ranging from 22 to 36 points; for score B and the Copy2, 76.4% of 
the scores are greater than 33 points, and they range from 27 to 36 points. Again, it 
can be seen that B scores tend to be higher than A scores. (The second rater tended to 
give higher scores when compared to the first rater.) 
 
For both recall trials at the beginning (Recall1.1 and Recall2.1) and at the end 
(Recall1.2 and Recall 2.2) of the hospitalization, the scores have a broader range 
again, and are bimodal for both raters with modes near 17 and 24, with the exception 
of Recall1.1 for score B, where the scores are distributed evenly. Also, for the recall 
trials, B scores tend to be higher than A scores, both at the beginning and at the end of 
the hospitalization.  

The differences between A and B scores were computed by subtracting the A score 
from the B score. These differences range from -3.0 to 6.0 points for Copy1 and from 
-2.0 to 11.0 points for Copy2. For the recall trials, they range from -4.0 to 6.0 points 



for Recall1.1; from -3.0 to 10.0 points for Recall1.2; from -6.0 to 5.0 points for 
Recall2.1 and from -4.0 to 11.0 points for Recall2.2.  

The average difference between A and B scores is 0.86 points for Copy1 and 1.14 
points for Copy2; 0.96 points for Recall1.1 and 2.07 points for Recall1.2; 0.46 points 
for Recall2.1 and 2.64 points for Recall2.2. If all the scores of both raters are taken 
into account, the differences between A and B scores range from -6.0 to 11.0 points, 
the average deference between the scores being 1.16 points (Table1).  

Inter-rater agreement was assessed using Spearman’s rank correlation coefficients. 
The lowest correlation coefficients were found for the copy trials (Copy1: 0.720; 
Copy2: 0.608), and the highest for the first recalls (Recall1.1: 0.904; Recall1.2: 
0.875). The overall correlation between A and B scores is 0.855. The inter-rater 
correlations between A and B scores for both copy and recall trials are shown in 
Table1.  

Intra-rater reliabilities for the total RCFT score 
 
The first rater rated the figures twice, three months apart. Intra-rater reliabilities were 
assessed between the first (score a) and second (score A’) rating by the first rater.  
 
The distribution of the scores for the copy and recall trials for the first rating (score A) 
are described in the paragraph on inter-rater reliabilities for the total RCFT score. For 
the second rating (score A’) in the copy trials, the ceiling effects described above are 
not present. For Copy1, 48.2% of all the A’ scores are between 29 and 32 points, and 
only 31% of all the scores are greater than 33 points. For Copy2, 78.5% of all the A’ 
scores are between 31 and 34 points. For the recall trials, the scores have a broader 
range and are, similarly to the A and B scores, bimodal, with the modes between 13 
and 15 (Recall1.1) and 21 and 23 points (Recall2.1 and Recall2.2), with the exception 
of Recall1.2, where the scores are distributed evenly. A scores tend to be higher than 
A’ scores. (The first rater tended to give higher scores when rating the RCFT for the 
first time.)  
 
The differences between A and A’ scores were computed by subtracting the first 
rating from the second rating (A’-A). The largest difference was found for Copy1, 
ranging from -7 to 2 points. For Copy2, the differences ranged between -3 and 4 
points. For the recall trials, the differences ranged from -4 to 3 points for Recall1.1; 
from -3 to 2 points for Recall2,1; from -2 to 3 points for Recall1.3 and from -4 to 3 
points for Recall2.2.  

The largest average differences between the first (A) and second (A’) rating were 
observed in the copy trials, being 1.61 points for Copy1 and -1.2 for Copy2. For the 
recall trials, they are -0.11 points for Recall1.1, 0.16 points for Recall2.1, -0.23 points 
for Recall1.2 and -0.58 for Recall2.2. If all the scores of the first rater are taken into 
account, the differences between the first (A) and second (A’) rating range from -7 to 
4 points, the average difference between the two ratings being -0.57 points (Table1).  

The differences between A and B scores (inter-rater) are greater than between A 
scores and A’ scores (intra-rater). Table2 shows the average absolute values of the 
differences between A and B scores as well as the average absolute values of the 



differences between A and A’ scores for both the copy and recall trials at the 
beginning and at the end of the hospitalization, as well as between the A and B scores 
and A and A’ in total.  

Spearman’s rank correlation coefficients between A scores and A’ scores are, again, 
lowest for the copy trials: 0.835 for Copy1 and 0.714 for Copy2, followed by 0.960 
for Recall1.2. The overall correlation between A scores and A’ scores is 0.974. In 
general, the within-rater correlations are higher than the between-rater correlations 
(Table1). Graph1 shows Spearman’s rank correlations between A and B scores 
(between-rater agreement) and between A and A’ scores (within-rater agreement). It 
can be seen that both the inter- and intra-rater correlations are lowest for both copy 
trials, and higher for recall trials. With the exception of Recall2.1, both inter- and 
intra-rater correlations were higher for the first recall than for the second recall. 
Graph2 and Graph3 show Spearman’s rank correlations between A and B scores and 
A and A’ scores together with the average total A, B and A’ scores. Contrary to the 
literature findings (Liberman, 1994), both between- and within-rater correlations are 
lowest for higher scores and greater for lower scores.  
 
 
Table1 
Average differences, 95% confidential intervals (CI) and Spearman’s rank 
correlations (ρ) between A and B scores (inter-rater) and A and A’ scores (intra-rater) 
for the copy and both recall trials at the beginning (Copy1, Recall1.1, Recall2.1) and 
at the end (Copy2, Recall1.2, Recall2.2) of the hospital stay, and for all A, B, and A’ 
scores. 
 
 

Inter-rater Mean dif. 
(B-A) 

Std. 
dev. 

Range 95% CI Spearman’s 
correlation 

(ρ) 

Spearman’s 
correlation (p) 

Copy1 0.86 2.26 (-3.0;6.0) (-0.02;1.73) 0.720 <0.001 
Recall1.1 0.96 2.49 (-4.0;6.0) (0.0;1.82) 0.904 <0.001 
Recall2.1 0.46 2.62 (-6.0;5.0) (-0.55;1.48) 0.872 <0.001 
Copy2 1.14 3.11 (-2.0;11.0) (-0.71;3.18) 0.608 <0.005 
Recall1.2 2.07 3.60 (-3.0;10.0) (-0.19;4.34) 0.875 <0.001 
Recall2.2 2.64 3.82 (-4.0;11.0) (0.22;5.01) 0.865 <0.001 
Total 1.16 2.87 (-6.0;11.0) (0.63;1.66) 0.855 <0.001 
Intra-rater Mean dif. 

(A’-A) 
Std. 
dev. 

Range 95% CI Spearman’s 
correlation 

(ρ) 

Spearman’s 
correlation (p) 

Copy1 -1.61 1.78 (-7.0;2.0) (-2.3;-0.92) 0.835 <0.001 
Recall1.1 -0.11 1.66 (-4.0;3.0) (-0.75;0.54) 0.929 <0.001 
Recall2.1 0.16 1.39 (-3.0;2.5) (-3.76;0.7) 0.944 <0.001 
Copy2 -1.2 2.02 (-3.0;4.0) (-2.41;0.03) 0.714 <0.001 
Recall1.2 -0.23 1.74 (-2.5;3.5) (-1.28;0.82) 0.960 <0.001 
Recall2.2 -0.58 1.97 (-4.5;3.5) (-1.77;0.61) 0.920 <0.001 
Total -0.57 1.81 (-7.0;4.0) (-0.89;-0.24) 0.974 <0.001 

 
 



Table2 
Average absolute differences between A and B scores (inter-rater) and A and A’ 
scores (intra-rater) and 95% confidential intervals (CI) for the copy and both recall 
trials at the beginning (Copy1, Recall1.1, Recall2.1) and at the end (Copy2, Recall1.2, 
Recall2.2) of the hospital stay, and for all A, B, and A’ scores. 
 
 
Inter-rater Mean 

absolute dif. 
(B-A) 

Std. dev. Range 95% CI 

Copy1 1.79 1.60 (0.0;6.0) (1.17;2.4) 
Recall1.1 1.89 1.86 (0.0;6.0) (1.17;2.81) 
Recall2.1 1.96 1.75 (0.0;6.0) (1.28 2.68) 
Copy2 1.71 2.81  (0.0;11.0) (0.1; 3.59) 
Recall1.2 3.07 2.73 (1.0;10.0) (1.45;4.86) 
Recall2.2 3.36 3.15 (0.0;11.0) (1.4;5.37) 
Total 2.16 2.22 (0.0;11.0) (1.77;2.57) 
Intra-rater Mean 

absolute dif. 
(A’-A) 

Std. dev. Range 95% CI 

Copy1 1.82 1.55 (0.0;7.0) (1.22;2.42) 
Recall1.1 1.23 1.02 (0.0;4.0) (0.89;1.69) 
Recall2.1 1.09 0.85 (0.0;3.0) (0.76;1.42) 
Copy2 1.97 1.2 (0.0;4.0) (1.24;2.69) 
Recall1.2 1.34 1.00 (0.0;3.0) (0.78;1.99) 
Recall2.2 1.42 1.43 (0.0;4.0) (0.56;2.29) 
Total 1.46 1.21 (0.0;7.0) (1.24;1.67) 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Graph1 
Spearman’s rank correlations between A and B scores (intra-rater) and between the A 
and A’ scores (intra-rater) for copy and recall trials.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Graph2  
Average A (%) and B scores (%) and Spearman’s rank correlations between A and B 
scores (inter-rater) for copy and recall trials.  
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Graph3 
Average A (%) and A’ scores (%) and Spearman’s rank correlations between A and 
A’ scores (inter-rater) for copy and recall trials.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Graph4 
Average A (%), B (%), and A’ scores (%) and Spearman’s rank correlations between 
A and B scores (intra-rater) and between A (%) and A’  scores(%) (intra-rater) for 
copy and recall trials. 
 

 
 
Intra-rater reliabilities for the individual elements of RCFT 
 
 
In total, the first rater rated 1,242 individual elements (69 RCF tests). From the total 
elements rated, 88.2% of the elements got the same score (0, 0.5, 1 or 2 points) in the 
first (A) and second (A’) rating and in 11.8% of the cases, the ratings differ. For the 
individual trials, the highest agreement was reached for the first recall trials: For 
Recall1.1, 89.9% of the scores agreed and 10.1% of the scores disagreed; for 
Recall1.2, the percentage of agreement was 90.5% and 9.5% of the scores disagreed. 
The lowest agreement was found at Recall2.2, where the percentage of agreement was 
82.5%, and 17.5% of the scores disagreed. The percentage of agreement for the 
scoring of all trials is shown in Table3.  
 
Kappa indices were used to assess the agreement between the first (A) and the second 
(A’) rating of the eighteen individual elements of RCFT. The average Kappa index for 
all the individual elements of all the figures rated by the first rater is 0.824. For 
Copy1, the Kappa indices range from 0.667 to 0.926; for Copy2, they range from 



0.750 to 0.833. For the recall trials, they range from 0.750 to 0.917 (Recall1.1); from 
0.583 to 1.0 (Recall2.1); from 0.5 to 1.0 (Recall1.2) and from 0.417 to 1 (Recall2.2). 
The average Kappa indices for the copy and both recall trials are shown in Table3.  
 
Graph5 shows the average A and A’ scores as percentages of the maximum score and 
the average Kappa indices for the individual elements of RCFT. It can be seen that A 
scores tend to be higher than A’ scores, and that between the average total score and 
Kappa indices a similar relationship is present as between the average total score and 
the inter- and intra-rater correlations. That is, the Kappa indices are higher when the 
average total score is lower and vice versa.  
 
Table3 
Percentage of agreement and disagreement and average Kappa indices for the first (A) 
and second (A’) rating of the individual elements of RCFT.  
 
 Agreement (%) Disagreement (%) Kappa index 
Copy1 87.5 12.5 0.813 
Recall1.1 89.9 10.1 0.849 
Recall2.1 89.2 10.8 0.844 
Copy2 86.5 13.5 0.798 
Recall1.2 90.5 9.5 0.857 
Recall2.2 82.5 17.5 0.739 
Total 88.2 11.8 0.824 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Graph5 
Average A (%) and A’ (%) scores and average Kappa indices for the first and second 
rating of the individual elements of RCFT.  
 
 

 
 
 
 
 
Finally, Graph6 shows the average A and A’ ratings for the eighteen individual 
elements of RCFT.  
 
 
 
 
 
 
 
 
 
 
 
 



Graph6 
Average A and A’ scores for the individual elements of RCFT.  
 

 
 

Graph7 

Average agreement of A and A’ scores for the individual elements of RCFT.  

 

 
 
 
 
 
 
 



Discussion 
 
The goal of this study was to examine the repeatability of the commonly-used 18-item 
quantitative scoring system for RCFT (Tylor, 1959) in a clinical sample of AN 
patients. The sample consisted of twenty-eight inpatients who completed RCFT at the 
beginning of their hospital stay. Fourteen of the patients also took RCFT at the end of 
the hospitalization. The testing consisted of a copy trial and two recall trials, the first 
one with a delay period of three minutes, the second one with a delay period of twenty 
minutes. Thus, each patient completed either three or six Rey complex figures. All 
Figures were rated by two independent raters, and the first rater re-rated them again 
after three months. Between-rater agreement was assessed comparing the ratings of 
the first (A score) and second (B score) rater; within-rater agreement was assessed 
comparing the first (A score) and second (A’ score) rating of the first rater. Between-
rater agreement was assessed for the complete RCFT score; within-rater agreement 
was assessed for both the complete score and for the eighteen individual RCF 
structural units. 
 
Between- and within-rater agreement can be assessed both for the total score and for 
the eighteen individual RCF elements. The inter-rater and intra-rater reliabilities 
reported in the literature range from excellent to poor, depending on the score (total 
score versus individual structural units, and higher scores versus lower scores), trial 
(copy trial, immediate recall trial, delayed recall trial with different delay periods and 
recognition trial), and sample (non-clinical samples and various clinical samples).  
 
Liberman (1994) studied between-rater agreement for RCFT in a non-clinical sample 
of amateur boxers, and reports Spearman’s rank correlations between the scores of 
two raters ranging from 0.88 to 0.97 for the copy trial and immediate recall trial, 
absolute score differences ranging from -2.5 to 7.5 points for the copy trial, and from -
1.5 to 5.5 points and -2.5 to 4.5 points for the immediate and delayed recall trials. 
Tupler et al. (1995) report inter-rater correlations of 0.85 between four raters rating 
RCFT completed by older individuals with memory impairments. In the study by 
Duley et al. (1993), two raters rated RCFT in HIV-infected subjects, reaching 
agreement of 90.1% for the copy trials and 88.1% agreement for the recall trials, with 
a maximum score difference of 5 points for the copy trial. Lopez et al. (2007) used the 
18-item quantitative scoring system for RCFT in a sample of AN women, and report 
an average inter-rater correlation of 0.89. The reported between-rater agreements also 
depend on the total score reached by the subjects. In the study by Liberman (1994), 
the between-rater agreement expressed by the absolute score differences in the ratings 
of the two raters is lower for lower scores, and the between-rater differences decrease 
with an increasing total score. Duley et al. (1993) report lower between-rater 
agreement in the middle range of scores.  
 
Within-rater agreements are usually higher than between-rater agreements. Liberman 
(1994) reports Spearman’s rank correlations of 0.957 and 0.934 for copy trials with 
the absolute difference between scores ranging from -3.0 to 4.0 points and 
Spearman’s rank correlations from 0.964 to 0.988 for recall trials with absolute score 
differences ranging from -5.0 to 5.0 points. Tupler et al. (1995) found an intra-rater 
correlation of 0.97 for total RCFT scores.  
 



However, if rather than the total score the scores given to the eighteen individual 
elements of RCFT are taken into account, between- and within-rater agreement is 
weaker. According to Liberman (1994), only 7.8% of pairs of scores given by the 
same rater for the copy trial differed, and the differences between the first and second 
rating only rarely differed by more than 1 point. For the recall trials, however, the 
scoring of the individual structural units was much less reliable, and the score 
differences varied according to the trial (copy, immediate or delayed recall) and 
according to the element scored, some of the 18 elements being more difficult to score 
than the others. Also, Tupler et al. (1995) conclude that the inter- and intra-rater 
reliabilities for the eighteen individual elements of RCFT range from excellent (0.96) 
to poor (0.14). Lopez et al. (2008) reports Kappa indices for the individual structural 
units ranging from 0.72 to 0.95, the average Kappa index being 0.85.  
 
The between- and within-rater agreements expressed by Spearman’s rank correlations 
found in our study range from 0.904 for inter-rater and 0.974 for intra-rater to 0.608 
for inter-rater and 0.714 for intra-rater reliabilities. In accordance with other studies, 
the lowest between- and within-rater agreements were found for copy trials, both at 
the beginning and at the end of the hospital stay. Higher between- and within-rater 
agreements were found for the recall trials, both after three and twenty minutes and 
both at the beginning and at the end of the hospital treatment. The raters reached 
higher agreement for lower scores, and for higher scores, both between- and within-
rater agreement were weaker. As for the eighteen individual elements of RCFT, the 
average Kappa index for intra-rater agreement was 0.824, the average Kappa indices 
for the individual trials ranging from 0.739 (Recall2.2) to 0.849 (Recall1.1). The 
lowest Kappa index found was 0.417 (in one case) and the highest was 1.0 (in five 
cases). The difference between the first (A) and second (A’) rating by the first rater 
was never greater than 1 point. For some elements, the ratings differed more often 
than for the others. Specifically, element 6 (Small Rectangle) and element 17 
(Horizontal Cross) differed most often, and element 5 (Vertical Midline of Large 
Rectangle) and element 10 (Small Vertical Line within Large Rectangle) reached the 
highest agreement. These findings indicate that some of the RCFT structural units are 
more difficult to score than the others.  
 
In general, both the between- and within rater agreements found in our study are 
lower than the inter- and intra-rater agreements reported in the literature. There might 
be two explanations for this. First, our sample consisted of AN patients. Patients with 
an eating disorder in general – and patients with AN specifically – are known to have 
impairments in visuo-spatial constructional ability and memory as measured by RCFT 
(Mathias & Kent, 1998; Duchesne et al., 2004; Gillberg et al., 2007; Lopez et al., 
2008), and thus reach lower scores than other populations (Lopez et al., 2008). Since 
both between- and within-rater agreements are lower for lower scores, the generally 
lower scores might explain the lower inter- and intra-rater agreements. Furthermore, 
the raters rating RCFT are often reported to receive the same training in RCFT 
scoring (Liberman, 1994), which can lead to higher inter-rater agreement. In our 
study, the RCFTs were rated by two psychologists having both experience in working 
with eating disorder patients and in using the standard 18-item scoring system for 
RCFT evaluation, but not receiving any special common training in RCFT evaluation. 
Although this can lead to lower between-rater agreement, it also reflects a common 
situation in the clinical setting, where patients are often examined by several experts 



with different educational and experience background, which can lead to larger 
discrepancies in their clinical judgement.  
 
Although the differences found between the individual ratings can still be considered 
relatively high – and, thus, the standard scoring system reliable – more explicit 
scoring rules would be needed to reach higher rating agreement. From our clinical 
experience we can assume that some patients consider copying the figure an easy task 
and do not pay enough attention to copying it exactly enough to reach the maximal 
score. Since the scoring system does not include explicit rules on how large the 
discrepancies between the original template and the copy have to be to lead to lower 
scores (for example the discrepancies between an “exact” rectangle and an “exact” 
square for the element 2), the score ultimately depends on the subjective judgement of 
the rater. Since the rater often knows that for copy trials mistakes can be due to lack 
of attention and that for recall trials they can reflect “real” cognitive impairments, the 
rater may tend to be more strict when rating the recall trials and less strict when rating 
the copy trials (Lezak et al., 2004). Explicit scoring rules could diminish these 
discrepancies due to subjective judgement of the rater.  
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