
SUMMARY
The purpose of our study was to assess cognitive functions
in adolescent inpatients with eating disorders, as the issue
remains controversial. 
We used the Wisconsin Card Sorting Test and the Digit Span
Test to assess working memory and executive functions in 30
female inpatients with anorexia and 30 with bulimia in the psy-
chiatric adolescent unit, and in 39 age- and gender-matched
controls. The results were correlated with clinical parameters
and the psychopathological profile. 
The adolescent anorectic and bulimic patients did not have
cognitive disorders, and there was little correlation between
measures of cognitive functions and clinical parameters. 
The results of our research do not confirm the presence of
disturbances of working memory and executive functions in
the group of eating disorders patients. 
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INTRODUCTION
The question as to whether individuals suffering from eating disorders, espe-

cially from anorexia nervosa, have cognitive impairment remains unanswered.
This is due to the difficulty of establishing impairment profiles in these patients
(Green, Elliman, Wakeling & Rogers, 1996). Some researchers assert that ge-
netic and neurobiological factors are crucial to the etiology of anorexia nervosa,
and that these factors are reflected in primary cognitive deficits. The results of
studies that used batteries of psychological tests to assess patients with eating
disorders seem to support this. For example, some patients suffering from bulimia
or anorexia nervosa have deficits in executive functions. These deficits are man-
ifested by increased cognitive mistakes and an inability to effectively block irrel-
evant information in the Wisconsin Card Sorting Test (WCST) or in the Be xley-
Maudsley Category Sorting Test (Ferraro, Wonderlicht & Josik, 1997; Palazidou,
Robinson & Lishman, 1990). Toner, Garfinkel and Garner (1987), as well as Kaye,
Bastiani and Moss (1995) also reported that both anorectic and bulimic eating
disorder patients have problems in abstract thinking in the Matching Familiar Fig-
ures and the Matching Familiar Faces tests, as well as in the WAIS-R (Wechsler
Adult Intelligence Scale – Revised), Digit Symbol Test, and the Trail Making Test
(parts A and B) (Jones, Duncan, Brouwers & Mirsky, 1991). Bosanac et al. (2007),
Ruiz, de Leon and Diaz (2008), and Pachalska (2008) also observed executive
and memory impairment in anorexia and bulimia patients.

Use of the WAIS-R Block Design Scale Test and the Rey Complex Figure Test,
among others, revealed differences in the visuo-spatial ability of eating disorder
patients versus controls (Grunwald et al., 2001; Kingston, Szmukler, Andrewes,
Tress & Desmond, 1996; Szmukler et al, 1992). In the Cognitive Drug Research
Battery attentional deficits were observed by Bosanac et al. (2007). Some studies
have shown that patients suffering from eating disorders also have problems with
attention-vigilance, as shown by tests that measure attention continuity, such as
the Stroop test and the Continuous Attention Test (CAT) (Fassino et al., 2002;
Heilbrun & Worobow, 1991; Rieger et al., 1998; Waller, Watkins, Shuck & Mc-
Manus 1996). However, Basińska-Starzycka et al. (2004)could not confirm these
results; on the contrary, patients suffering from anorexia made fewer mistakes
on this test than did the control group. Similarly, Pieters et al. (2004) assessed
15 anorectic patients using the Digit Substitution Test; these patients had better
cognitive and worse motor functioning than the control group. Thus, when ana-
lyzing the results of research on cognitive deficits in eating disorder patients, one
must remember that these patients have average or above average intelligence
(Blanz, Detzner, Lay, Rose & Schmidt, 1997; Maxwell, Tucker & Townes, 1984;
Rajewski & Talarczyk-Wieckowska, 1996; Witt, Ryan & Hsu, 1985). Connan et
al. (2006) did not observe differences between anorexia patients and a control
group in terms of WAIS-R results. 

We think it is important to consider whether cognitive disorders in eating dis-
order patients are preexisting conditions, or whether they result from starvation
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and are reversible. It is difficult to address this, as some studies do not consider
malnutrition as a variable. In addition, malnutrition does not explain cognitive
deficits in bulimic patients. Depression is another condition that is often comorbid
with eating disorders and may affect performance on neuropsychological tests. 

Bayless et al. (2002) assessed 59 patients hospitalized for anorexia nervosa
with a battery of psychological tests; half showed mild cognitive disorders on at
least two tests, and a third showed mild cognitive disorders on at least three tests.
The level of depression and body mass index (BMI) did not correlate with cogni-
tive disorder. Moser et al. (2002), Lena, Fiocco and Leyenaar (2004) and Śmiech
and Rabe-Jabłońska (2006) had similar findings. In a comprehensive survey of
the literature on cognitive disorders in eating disorder patients, Lena and cowork-
ers suggested that neuropsychological deficits are part of eating disorders and
may precede their appearance – thus, in adolescence, such deficits could be
considered risk factors for eating disorders. 

The consensus is that more research is needed to determine whether cogni-
tive disorders are associated with eating disorders, and whether treatment of any
of these disorders can be used to improve eating disorder therapy and prognosis.
The aim of this study was to assess executive functions and cognitive disorders
in a group of hospitalized adolescent girls suffering from anorexia and bulimia
and to compare them with a group of healthy age-matched controls. An additional
aim was to assess whether cognitive disorders in eating disorder patients were
related to such clinical parameters as duration of the illness, weight loss, BMI at
admission and discharge, and subscales of the Eating Disorder Inventory (EDI).

MATERIAL AND METHODS

Participants

The study participants included 60 adolescent female patients (age range 13-
19 years) suffering from eating disorders: 30 anorectic patients and 30 bulimic
patients (Table 1). All were consecutive inpatients in the adolescent psychiatry
ward in our Institute in 2006 and 2007. The diagnosis of eating disorders was es-
tablished by experienced psychiatrists after clinical interview. The control group
consisted of a randomly selected group of 39 girls, with no psychiatric history and
normal weight, from nearby secondary schools, who gave their informed consent.
Informed consent was obtained from the patients, the members of the control
group, and the parents/legal guardians of all underage participants. 

Assessment

Both patients and controls were assessed using the Wisconsin Card Sorting Test
(WCST) – computer version (Heaton, Chelune, Talley, Kay & Curtiss, 1993) and
the Digit Span Test (DST) from the Polish version of the Wechsler Adult Intelligence
Scale (Brzeziński et al., 1996). Both tests are commonly used to assess executive
functions and working memory respectively. We recorded basic clinical data: patient

Remberk et al., Cognitive impairment in anorexia and bulimia

293



age, duration of symptoms, BMI at admission and discharge, and total weight loss
since onset (Table 2); all patients completed the Eating Disorder Inventory (EDI 2)
- Polish adaptation and normalization (Żechowski, 2007; see Table 3). 

Data analysis

The participants from the two experimental groups were compared to the con-
trol group. There was a significant difference between in age between the anorexia
and bulimia patients. For each patient group, a subgroup of 30 age-matched con-
trols was formed from the whole group of 39 healthy controls. SPSS was used for
statistical analysis. The distribution of results was assessed with the Kolmogorov-
Smirnov Test, and for most of the variables the null hypothesis of normal standard
distribution was rejected, so nonparametric tests were used. For intergroup com-
parisons we used the Mann-Whitney U test and Student’s t-test (for age compari-
son); in correlation analysis, Kendall’s tau-b coefficient was calculated. 

RESULTS

Demographic and clinical data

Demographic and clinical data are presented in Tables 1 and 2. As mentioned
above, there was a statistically significant difference in the age of the patients
with anorexia and bulimia. We considered this during statistical analysis.

Eating disorder inventory

Symptom intensity
The scores of anorectic and bulimic patients were significantly different (p <

.05) on every EDI scale except for Perfectionism and Maturity Fears (Table 3).
The bulimic patients had higher scores than anorectic patients, except on the
Body Dissatisfaction scale; this indicated a higher (declared) symptom intensity.
These results were somewhat contradictory to the clinical observations, since the
anorectic patients were hospitalized due to the severity of their psychological and
physical symptoms. However, EDI is a self-assessment test, and anorectic pa-
tients often deny and consciously hide their symptoms. Thus, their scores on the
EDI scales are low, approaching the results of healthy adolescents.
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The Mann-Whitney U test was used to compare the anorexia and bulimia
groups. The mean values are reported. The results for anorectic and bulimic pa-
tients were significantly different (p < .05) for every EDI subscale except Perfec-
tionism and Maturity Fears. Bulimic patients had higher values than anorectic
patients except for the Body Dissatisfaction subscale.

Symptom correlations
We next correlated the EDI results and the clinical data for the anorexia and

bulimia study groups (Tables 4 and 5). In the anorexia group there were only a
few statistically significant correlations between the EDI scales and clinical data.
Drive for thinness correlated with BMI at admission. When the BMI value was
higher, the declared drive for thinness was also more pronounced; this seems
understandable within the context of anorectic thinking. In turn, the higher the
BMI at discharge, the better the results on the scale of interpersonal distrust. This
may mean that patients who improved the most (as measured by BMI at dis-
charge) improved their interpersonal relations as well. During hospitalization, the
patients participated in numerous forms of psychotherapy. In fact, for some pa-
tients, hospitalization was one of the first positive group experiences in their lives.
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On the other side, according to Polish law, patients older than sixteen who with-
draw their consent for hospitalization must be released unless their condition is
life threatening. In anorexia treatment, patients with BMI > 16 can be released.
Thus, the group of patients who withdraw their consent generally has a low BMI
at discharge, obvious difficulties in cooperativeness, and may have problems in
interpersonal relations as well. 

Patient age was negatively correlated with the interoceptive awareness scale.
One would expect the opposite correlation, i.e. that older patients would have
higher interoceptive awareness. These correlations should be viewed with some
skepticism: as noted earlier, anorectic patients have a tendency to deny their
symptoms when completing the EDI. 
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In the bulimia group, the scores on most of the EDI subscales (except for per-
fectionism, maturity fears, and interpersonal distrust) correlated with BMI at ad-
mission and at discharge. Higher BMI was associated with symptom severity on
the EDI subscales; this is in agreement with clinical knowledge in terms of the
importance of body weight and self-esteem in bulimia. 

Cognitive performance

The Mann-Whitney U Test was used to compare cognitive impairment (exec-
utive functions) in anorectic and bulimic patients and in healthy adolescents. Dif-
ferences were considered statistically significant at p <0.05, and considered to
have a tendency toward statistical significance at p <0.08. 

There were no statistically significant differences in the performance of anorec-
tic patients and healthy adolescents (control group) on the WCST and DST (Table

Table 6. WCST and DST test results in the anorexia nervosa, bulimia, and control study groups



6). However, anorectic patients had worse scores than the control group (with 
a tendency to statistical significance, p < .08) on some WCST parameters: TA
(all answers); TE (all errors); PE (number of perseverative errors); %PE (percentage
of perseverative errors); and %CLR (percentage of conceptual level responses).
There were also no statistically significant differences in the per forman ces of the
control and bulimia groups on WCST and DST Forward. There was a statistically
significant difference (p = .04) between two of the groups on the DST Backwards,
with bulimic patients performing better than healthy adolescents on this part of
the test. These results are difficult to explain. One possible explanation is that
the control group worked in a classroom with some interruptions; thus, the con-
ditions may have been less ideal than for the bulimia group. However, this was
true for all tests and should have affected all results in a similar way. 

Compared with the group of anorectic patients, the bulimic patients performed
significantly better (p < .05) on several WCST parameters: TA (total answers),
TE, %TE (number and percent of errors), PR and %PR (number and percent of
perseverative responses), %PE (percent of perseverative errors), FS (Failure to
Maintain Set), and on the DST Back. WCST results and clinical data showed no
correlation in either patient group. There was a significant correlation (p <0.05)
of DST Forward results and BMI and admission in both patient groups. In bulimic
patients, a higher BMI correlated with worse DST Forward results, and in anorec-
tic patients, higher BMI correlated with better DST Forward results.

RESULTS SUMMARY
• According to the WCST and DST, these groups of anorectic and bulimic eating

disorder patients did not have executive function cognitive disorders.
• A comparison of the anorexia and bulimia study groups found that participants

with bulimia performed somewhat better than participants with anorexia on
many WCST measures and on the DST Back. However, there was a signifi-
cant difference in the age of the two groups, and the patients’ results were not
different from control group results.

• There was no correlation between the WCST results and clinical data in either
group of patients.

• There was a correlation between BMI at admission and DST Forward results in
both patient groups. In bulimic patients, higher BMI correlated with worse DST
results, and in anorectic patients, higher BMI correlated with better test results.

• Bulimic patients had higher EDI scores on almost all scales than did anorectic
patients.

DISCUSSION
A review of the literature concerning cognitive disorders in eating disorder pa-

tients shows that the results are not clear-cut. Different studies have used differ-
ent cognitive function tests and have assessed different aspects of the test in
small groups of patients that are often heterogeneous in terms of age, duration
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of illness, and clinical condition. These differences make it difficult to compare
and analyze results from different studies. However, in spite of these difficulties,
most researchers conclude that patients with anorexia and bulimia nervosa have
at least a mild cognitive disorder. 

There is still the question of whether such cognitive dysfunctions are primary dis-
orders or are secondary to the poor physical state of patients who are anorectic. In
fact, sometimes the cognitive test results become normalized after the patient’s phys-
ical condition improves. At the same time, the presence of cognitive disorders in the
group of bulimic patients, whose physical state is usually relatively good, argue
against the idea that cognitive dysfunctions are secondary to the eating disorder.

Our results did not confirm the existence of executive dysfunction in two
groups of anorectic and bulimic patients: their performance did not differ from
that of normal, healthy adolescents. Despite the lack of statistically significant dif-
ferences in the WCST and DST results between the patient groups and the con-
trol group, there were some statistically significant differences between bulimic
and anorectic patients on these tests. Patients suffering from bulimia performed
better on the WCST and on the DST Back than did anorectic patients. The results
we obtained from bulimic patients on the WCST may indicate that these patients
can pay attention better and have better operational memory compared to the
anorexia group. Patients with bulimia also had better results on the DST, which
measures operational memory and resistance to distraction. It is worth noting
that patients with bulimia tended to perform even better on this test than the control
group. The better performance of patients with bulimia versus patients with anorexia
may be explained not only by the age difference, but also by their better physical
state. These findings are consistent with some earlier studies, which are cited in
the Introduction; however, our results are not in agreement with those of Basińska-
Starzycka et al. (2004). In that study, anorectic patients performed better than
healthy controls on the CAT test, which measures maintenance of attention.

The results of this study did not confirm that anorectic and bulimic patients have
disorders related to executive functions. This may be due to the fact that our re-
search group was homogenous in terms of age (Table 1), and all the patients were
in the beginning stages of the illness. The number of patients in each group (n =
30) was relatively high considering the incidence of the illnesses, and certainly
higher than in many published studies. One might expect that as the illness pro-
gresses, executive functions might deteriorate. This would indicate that the cognitive
problems are secondary to the eating disorders, especially in the anorexia group. 

We found no correlation between clinical data, such as BMI at admission and
discharge, total body mass loss, and performance on the WCST in either group of
patients. In both groups of patients, performance on the DST Forward correlated
with BMI at admission. In bulimic patients, a higher BMI at admission correlated
with poorer performance on the DST. It is difficult to interpret these results. Perhaps
a higher BMI does not always mean a better clinical state; rather, it may indicate
the degree to which the compensatory behaviors are effective. Body weight was
closely tied to the intensity of bulimic symptoms on the EDI, except on the Perfec-
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tionism and Maturity fears subscales and on the scale of interpersonal relations.
This confirms the importance of body weight for the self-esteem of these patients.

Further research is needed to address the problem of cognitive disorders in
anorexia and bulimia nervosa. Even if the existence of some mild cognitive
deficits in eating disorders patients is confirmed, the intensity and characteristics
will certainly be different than in other psychiatric, especially psychotic patients.
It is extremely important to conduct this research in a relatively homogenous
group of eating disorder patients, taking into consideration the physical condition
of these patients, especially their total body mass loss and BMI, as well as co-
morbidities, such as depression, anxiety, and obsessive-compulsive symptoms,
which may contribute to their cognitive difficulties. 

CONCLUSION
The results of our research do not confirm the presence of disturbances of

working memory and executive functions in the group of eating disorders patients. 
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