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Introduction. Cognitive processing differences based
on attentional biases of words pertaining to eating disor-
ders were investigated. We performed a computerized
Stroop color-naming task in which the subjects named the
colors of four word groups (food-related, eating disorders
behaviours-related, emotional and neutral) to measure
differences in the processing of these stimuli.

Method. Participants were 144 females with eating di-
sorders (anorexia nervosa, bulimia nervosa, or a combina-
tion of both) and 172 female controls.

Results. In agreement with predictions, the three eating
disorder groups were significantly slower than the controls
in identifying the color of all word groups.

Conclusions. These findings indicate the existence of
biases in stimuli processing related with eating behavior di-
sorders.
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Sesgos cognitivos en una tarea
experimental de atencion selectiva
focalizada en los trastornos

de la conducta alimentaria

Introduccion. Se investigan las diferencias en el pro-
cesamiento cognitivo, basadas en los patrones atenciona-
les sesgados ante palabras relacionadas con los trastornos
de la conducta alimentaria. Desarrollamos una prueba
computarizada que replica el efecto Stroop, con la que
presentamos cuatro tipos de palabras (alimentos, conduc-
tas relacionadas con el trastorno, emocionales y neutras)
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con el objeto de valorar las diferencias en el procesa-
miento de estos estimulos.

Método. Participaron 144 mujeres con trastornos de
la conducta alimentaria (anorexia, bulimia o una combi-
nacion de ambas) y 172 mujeres controles.

Resultados. Consistentes con las predicciones, los
tres grupos clinicos emplearon significativamente mas
tiempo en responder a la tarea que el grupo de control.

Conclusiones. Estos resultados sugieren la existen-
cia de sesgos en el procesamiento de los estimulos re-
lacionados con los trastornos de la conducta alimen-
taria.

Palabras clave:
Trastornos de la conducta alimentaria. Prueba Stroop. Bulimia nerviosa. Anorexia nerviosa.

INTRODUCTION

Eating behavior disorders (EBD) have reached epidemic
dimensions in western societies. Thus, it is estimated that
between 5 and 10 million women have been diagnosed of
eating behavior disorders in the USA'.

In recent decades, cognitive theories applied to the un-
derstanding and treatment of EBD have accumulated consi-
derable theoretical and experimental experience. This has
decisively contributed to the elaboration of the evaluation
procedures and increasingly effective treatment?.

Basically, the premise underlying the different theoreti-
cal proposals within this line of investigation has the idea in
common that the way which the subject perceives, assesses
and responds to information regarding both her/his body
image as well as that related with eating behavior can
explain a high percentage of the variance related with the
etiology, chronification and rehabilitation of these di-
sorders®.

The main hypotheses experimentally tested by the cogni-
tive theories basically sustain that:

Actas Esp Psiquiatr 2005;33(2):71-80 71



M. A. Rodriguez Campayo, et al.

Cognitive biases in an experimental task of focalized selective attention in eating disorders

— Performance of subjects with EBD in experimental
tasks should show the existence of persistent diffe-
rential traits in the cognitive processing, in relations-
hip with subjects free of these diseases.

— Differences in the performance of these tasks will ma-
ke it possible to identify the main altered cognitive
processes, related with the disorder etiopathogeny
and chronification.

— Existence of different cognitive biases that modulate
the motivational and affective processes mainly relate
to obsession to be thin, excessive concern about body
image and/or fear of obesity.

— Altered cognitive processes will not be exclusively
present in EBD patients, but also in subjects excessi-
vely concerned about their body image and weight,
even when they do not fulfill the diagnostic criteria of
the different gnosological entities that are grouped
within the EBD4 and, finally

— The link between thought and action justifies that the
modification of the altered thought patterns leads to
parallel changes in the altered behaviors, a premise
which the different cognitive-behavior treatments are
based on.

The concept of «schema» has special relevance in this
context; it refers to the existence of relatively stable orga-
nized thought structures® that fulfill useful functions of
psychological process facilitation and modulation: atten-
tion, perception, emotion, etc., in other words, the way that
information is processed and organized in the memory. Al-
though these schemas primarily fulfill adaptive functions, if
these structures are altered, they may lead to the appearan-
ce of biased judgments that favor the appearance of mala-
daptive thoughts and behaviors.

Thus, it is assumed that those suffering EBD have develo-
ped a schema focused on constant maladaptive concern
about the body and food® that supposedly contains stere-
otyped and affectively loaded information that overevalua-
tes weight and one's own body image. This schema acqui-
res, parallelly to the disorder evolution, a more determining
role in the global information processing. This schema will
involuntarily and unconsciously have a greater influence
when faced with the ambiguous stimuli. This effect favors
the fact that the patient's thought and behavior are cons-
tantly determined by this schema, facilitating the fact that
certain stimuli are processed in a biased and maladaptive
way.

The cognitive theories also sustain that thought globally
influences eating behavior (fig. 1), inducing intake restric-
tion, purgative processes, performance of excessive exercise,
constant examination of the body and appearance of ritual
behaviors before and during the meal.

Altered
behaviors

Body Cognitive biases:
image in self-image and eating

Restrictive diet,

Concern for the purge, rituals,

Attention, memory,

body image thought, emotion, ) >
and food motivation, perception excesali\:]egier:(;rmse,
Figure 1 Cognitive influences in the etiology of EBD.

(Adapted from Williamson et al.,, 1999).

Basically four types of cognitive biases have been studied
in EBD: attentional, memory, interpretive or selective judg-
ments and in body image. This study specifically deals with
attentional disorders.

ATTENTIONAL BIASES IN EBD

There is abundant scientific literature regarding atten-
tional cognitive biases and their relationship with adapted
behavior and psychopathology’. These describe the exis-
tence of altered attentional processes, basically manifes-
ted by an increase in sensitivity to selectively heed in sig-
nals of the setting related with the disease itself. In other
worlds, they refer to the existence of stable changes in
the direction towards which the subject gives priority in
his/her attention to specific aspects of the surrounding
setting®.

The role of attention biases in EBD is complex. Being
aware of the presence of threatening stimuli facilitates the
elaboration of avoidance strategies in potentially threate-
ning situations, strategies that increase anxiety and negati-
vely affect the problem, inducing avoidance of potentially
anxiogenic situations. Fear of gaining weight makes it pos-
sible for the stimuli related with food and potential weight
increase to be dealt with (and processed) in threatening
terms. Thus, this type of stimuli is given priority over neutral
stimuli while it seriously conditions cognitive activity and
behavior®.

Different research lines have approached the relationship
between attentional cognitive biases and EBD (see Faunce'®
for a review). In his experimental study, strategies that eva-
luate facilitation or deterioration in task performance in
which the subject must selectively deal with stimuli related
with the disease have been mainly used. The most fre-
quently used task has been a variation of the so-called
«Stroop word-color effect,» described by John Ridley Stroop
in 193511, in which a series of words-stimuli whose emo-
tional content is representative of biases characteristic of
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Table 1 | Descriptive statistics of the groups
Age BMI Weight

Group _ — _

N X S) Min Max X S) Min  Max X S) Min  Max
Control 172 19.44 3.64 17 40 1944 219 125 262 5780 813  37.00 90
Anorexia 57 21.05 5.76 13 41 18.42 2.39 10.9 24.3 48.99 6.95 28.10 67
Bulimia 57 21.81 5.3/ 15 40 22.70 4.46 16.6 41.5 62.29 13.50 42.00 116
UEBD 30 21.35 6.43 15 41 21.99 4.15 14.5 30.9 58.21 9.49 39.20 76

BMI: body mass index (weight/height?); UEBD: unspecified eating behavior disorders.

this study's object disorder is presented. This effect has be-
come the experimental paradigm par excellence in literatu-
re on cognition and emotion'?.

Repeatedly, it has been proven that subjects with EBD
obtained significantly different scores from the controls in
that test. This same effect has been also observed in sub-
jects with several emotional disorders®. On the other hand,
this effect has not been observed exclusively in EBD diagno-
sed subjects but also in subjects excessively concerned with
their body image who carry out restrictive diets*. However,
it must be stated that some authors'? question its use in the
study of attentional biases in EBD.

In summary, these studies have concluded that excessive
concern for food, weight and the figure seems to direct at-
tention towards relevant stimuli that may maintain concern
about body size/figure and/or food.

This study aimed to evaluate the possible existence of
attentional biases in information processing, in an experi-
mental task of focalized selective attention, in EBD subjects.
To do so, we designed an experimental procedure in which
we evaluated the differential attentional processes of EBD
subjects and controls in response to an attentional task in
which the subjects were presented stimuli related with their
disease in addition to others having a neutral affective na-
ture. We evaluated the reaction times to the stimuli of each
one of the four subject groups (controls, anorexia, bulimia
and non-specified EBD) in response to each one of the four
stimulus categories used: a) neutral stimuli; b) emotion ac-
tivating; ¢) food names, and d) stimuli related with beha-
viors and situations to which EBD patients are highly sensi-
tive in relationship to food avoidance or maintenance of
the disorder.

We hypothesize that in the stroop task, the EBD groups
will experience a significant slow down in response times to
eating descriptor stimuli, in affective and neutral words as
well as to words related with stimuli and behaviors charac-
teristic of EBD patients. We also hypothesize that the disor-

der seriousness (derived from the number of hospital admis-
sions and treatment years) will significantly influence the
response times to different stimulus categories in the EBD
group. Finally, the third hypothesis we suggest sustains that
the degree of lack of satisfaction and body image distortion
will influence the response times to different stimulus cate-
gories in the EBD group.

METHOD
Subjects

A total of 316 women, whose ages ranged from 13 to
35 years participated in this study, 172 of whom made up
the control group. All were students of the University of
Murcia. The rest, 144, were patients diagnosed by the
DSM-IV criteria’ and were under treatment due to anore-
xia (n=57), bulimia (n=57) or unspecified eating behavior
disorder (UEBD; n =30), from the EBD Treatment Units of
the Hospitals of Nifio Jests (Madrid) and Ciudad Real (ta-
ble 1).

The number of hospital admissions as well as treatment
years of the clinical sample are shown in table 2.

Table 2 Hospital admissions and years
in treatment of the clinical sample
Hosptial admissions Years in treatment
Group _ _

N X (S)Min Max X (S) Min Max
Anorexia 57 100 141 O 6 298 351 0.00 20.00
Bulimia 57 030 1.19 0 8 242 233 0.10 10.00
UEBD 30 045 161 O 7 142 351 0.10 7.00

UEBD: unspecified eating behavior disorders.
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Initially, we analyzed the characteristics of the clinical
sample in relationship to the number of hospital admis-
sions and treatment years for each group. The results sho-
wed the existence of statistically significant differences
in the number of hospital admissions (F[z.m] = 3.77;
p < 0.05); the post hoc analyses showed that the anorexia
group had a significantly higher number of hospital admis-
sions than the bulimia and UEBD groups. On the other
hand, no differences were seen in the number of treatment
years (F =2.32; p=0.104) between the three clinical
groups.

[2.143]

Materials

Gardner et al. Body Image Evaluation Scale15, in the
Rodriguez et al.'® Spanish adaptation. This scale is for-
med by thirteen, 8 cm high, silhouette drawings, which
represent the schematic contours of the human figure,
without any attribute such as hair, face, etc. This scale
makes it possible to obtain three indexes: the first repre-
sents the present perception of the subject's body image,
the second, the image that the patients consider «ideal»
for themselves. Finally, the evaluator indicates the «real»
image that each one of the patients shows. In this way, it
is possible to assess the degree of adjustment between
the perceived and desired image, as well as an estimation
of the objective body image performed by the evaluator.
The scale has three important psychometric properties.
Thus, it has a high test-retest reliability level, both on
comparing the image perceived with weight (r=0.59; p <
0.001), as well as BMI (0.67, p <0.001) after a three week
period.

A questionnaire, specifically elaborated for this investi-
gation, was also used. Sociodemographic and diagnostic
data on those who participated in this study were gathered
in it.

Stroop task

An adaptation of the stroop task'', implemented initially
by Martinez-Sanchez and Marin'” was used, using an IBM
compatible computer with color screen and standard key-
board. The program in charge of giving instructions and
stimuli, response gathering and feedback administration is
generated by the Micro Experimental Laboratory (MEL) pro-
gram'® that controls the presentation of instructions and
stimuli as well as the response registry. This computer pro-
gram has been used previously in the stroop effect study
and its relationship with affective information proces-
sing'719-21,

All the necessary instructions to perform the experimen-
tal task appear on the screen. The stimuli are presented in
the center of the screen on a black background with a letter

size that is approximately 2 cm high by 1 cm wide of the
system 72 type provided by the MEL program.

The instructions given stressed that the task consisted in
«answering, as quickly as possible and without making mis-
takes, to the color (red, green or blue) in which the words
appearing on the screen were written.» The response proce-
dure consisted in pressing the number key present in the
right side of the keyboard, pressing 1 to indicate the «red»
response, 2 to indicate «green» or 3 to indicate «blue.» In or-
der to control the possible existence of different reaction
times for each color-response key combination assigned, a
control system was implemented that consisted in randomly
assigning the three types of different combinations possible
at the onset of the procedure. In this way, the effect obser-
ved, consisting in the existence of a positive linear rela-
tionship (F=39.628; p <0.000) between response time and
order of the key that should be pressed at each time, was
controlled’. After each response, information regarding co-
rrect or erroneous answer, as well as time used by the sub-
ject to give it, appeared on the screen.

The task consists in two blocks of stimuli. Block I, formed by
18 affectively neutral stimuli (for example: house, chalk, etc.)
is used to achieve adaptation and understanding of the
task. In block I, 60 words-stimuli grouped in four categories
were presented: a) 15 neutral stimuli; b) 15 emotion activa-
ting stimuli; ¢) 15 stimuli related with foods to which pa-
tients with EBD are sensitive, given their high protein and
vitamin load, and finally, d) 15 stimuli related with beha-
viors and situations to which patients with EBD are highly
sensitive in relationship to avoidance or maintenance of the
disorder by eating avoidance (table 3).

Table 3 Stimuli used in the second
experimental block

Neutral Activators Foods Behaviors
E2R2J2KX Aids Cakes Flabbiness
8SDFI5F Death il Abdominals
00A0B0OC Drug Cream Food
A4ASER4 Infaction Hap Height
OKKLF22 Accident Rolls Dinners
FBHHH Cancer Sausage Stretch marks
C1D1E1 Suicide Chocolate Vomiting
HIKLKLU Vagina Bacon Binging
45GT66 Excrement  Sugar Kilos
TRYY777 Orgasm Chocolat cream  Scale
3300WWW Blood Fat Calories
6XXX8 Foreskin Black pudding Diets
A1B2C3D4 Violation Ice creams Weight
744CC47 Terrorism Chick peas Mirrors
P055578 Fear Butter Obesity
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PROCEDURE

The experimental task was performed individually, after
informing the subject of its object and obtaining his/her
consent.

After obtaining the anthropometric data of height and
weight, the subjects were instructed to fill out the Gardner et
al.’ Body Image Evaluation Scale, in the Spanish adaptation
by Rodriguez et al.’8. They had to check the silhouette that
represented the perception that they resently had of their
body image with a cross (X). After, they were requested to es-
timate the silhouette that best represented the one they
wanted to have with a circle (0). Finally, the evaluator indica-
ted his/her estimation of the participant's real body image
with an asterisk (*). In order to avoid biases in the evaluator's
estimation of the body image of this study's participants, all
the evaluations were performed by the same experienced
evaluator.

All the instructions necessary to perform the stroop task
appeared on the computer screen. When requested by the
subject, the experimenter provided complementary infor-
mation on the task. Finally, they were told that the experi-
ment was made up of two test blocks, with a rest time bet-
ween both.

STATISTICAL ANALYSIS

When the mean age of the three clinical groups (anorexia,
bulimia and UEBD) was compared, no significant differences
were found (F[2.143] =1.2; p>0.10). On the other hand, the
existence of significant differences was observed in the BMI
(F[z.143] =33.78; p < 0.000), as well as in weight (F[z.143] =
37.09; p <0.000) between the three groups, so that the pos-
sibility of establishing intergroup comparisons is assured.

RESULTS

Initially, we performed the statistical analysis of the res-
ponse time results for each one of the groups, in each one
of the four stimulus categories used during the stroop task:
a) name of food; b) behaviors and situations related with
EBD; ¢ words without meaning, and d) emotion activating
words. The descriptive statistics appear in table 4, and show
the existence of marked differences in response times when
comparing the control group with the three clinical groups.

We performed an ANOVA to evaluate the response times
of each group for each one of the four stimulus categories.
These results show significant differences in the four cate-
gories analyzed (table 5).

The post hoc analyses showed that these differences con-
sistently appeared when response times of the clinical

Table 4 Response times (in milliseconds) for
each group and sitmulus category

Category Group N X S) Min Max
Words without Anorexia 57 75958 14708 51020 1.175.9
mecaning Bulimia 57 77790 15336  506.07 1.199.9
UEBD 30 806.69 14403 60793 1.002.9

Control 172 661.80 109.76 43492 1.018.8

Emotionally Anorexia 57 79501 163.02 511.67 1.265.6
arousing words Bulimia 57 809.06 167.73 54587 1.1915
UEBD 30 81367 157.79 56593 1.076.1

Control 172 66292 11392 491.21 1.145.0

Food names Anorexia 57 789.47 168.72 55447 1.332.6
Bulimia 57 79394 16155 530.00 1.189.7

TCANE 30 81649 16159 622.80 1.054.5

Control 172 65821 121.74 43146 1.059.4

EBD related Anorexia 57 799.81 17527  500.00 1.401.2
behaviors Bulimia 57 789.12 15258 54673 1.192.1
UEBD 30 84446 19594 60093 1.169.5

Control 172 65348 12620 464.36 1.147.8

UEBD: unspecified eating behavior disorders.

groups were compared (anorexia, bulimia and UEBD) with
the control group, in that the clinical groups used signifi-
cantly greater times than the controls in responding to the
stimuli during the experimental phase, for each one of the
four categories. Complementary post hoc analyses, using
the Tukey multiple comparisons test, show the absence of
significant differences when comparing the three clinical
groups. The UEBD group is the one that shows superior res-
ponse times, although this difference is not statistically sig-
nificant when it is compared with the groups formed by
patients with anorexia and bulimia.

In order to evaluate the second hypothesis that we in-
itially posed, that is, that the seriousness of the disorder
(derived from number of hospital admissions and treatment
years) will significantly influence the response times to dif-
ferent stimulus categories, in the EBD group, we performed
several covariance analyses (ANCOVAS) in which we used
both indexes as covariates. We considered the «group» va-
riable as independent variable and the mean reaction times
to each category as dependent variable (DV). The results
show the absence of significant effects of both variables
over the DVs.

Finally, we assessed the third hypothesis that sustained
that the degree of body image distortion and lack of satis-
faction would influence the response times to the diffe-
rent stimulus categories in the EBD group. Thus, we used
lack of satisfaction indexes with the body image (obtained
from the differences between the image perceived and
desired, considering it an index of lack of satisfaction with
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Table 5 ANOVA: group response time
during block Il of the experimental
procedure
Category Sum of GL Sy F Sig.
squares mean
Food names
Intergroups 794,963.13 3 264987.71 12.108 0.000
Intragroups 372043447 312 21,884.90
Total 4,515,397.60
EBD related behaviors
Intergroups 941,450.88 3 31381696 13.654 0.000
Intragroups 3907,121.92 312 22,983.07
Total 4,848,572.80 315

Words without meaning

Intergroups 544,329.54 3 18144318 10.119 0.000
Intragroups 304835037 312 1793147
Total 359267991 315

Emotion activating words

Intergroups 841,515.39 3 280,505.13 13.342 0.000
Intragroups 3574169.51 312 210,224.52
Total 441568490 315

the body image). We also used another one of distortion
of the body image (obtained from the difference between
the perceived and real image) of the Body Image Evalua-
tion Scale.

In order to evaluate the influence of both indexes, we
performed several analyses of covariances (ANCOVAS) in
which we used both indexes as covariates of the results,
considering the «group» variable as independent variable
and the mean reaction times to each category as DV. The
results showed that both the lack of satisfaction index
(F[z_m] = 6.64; p = 0.011) as well as degree of body image
distortion (F,,,q = 5.73; p = 0.018) are significant cova-
riates exclusively for the category that gathers the situa-
tions and behaviors characteristic of patients with EBD in
relationship to avoidance or the maintenance of the disor-
ders by food avoidance.

Finally, in order to evaluate the magnitude of the inter-
ference present during the Stroop task, we performed an
analysis of the differences between the four stimuli types
that make up the Second Block in each group. To obtain an
index of the magnitude of the interference, we subtract the
mean reaction time (RT) obtained for each group in the sti-
mulus category from the RT obtained for this same group in
the «words without meaning» category, following the Jo-
nes-Cherster, Monsell and Cooper?? criteria. The results of
this subtraction are shown in table 6 (table 6).

DISCUSSION AND CONCLUSIONS

Globally, the results obtained confirm the existence of a
marked and significant differential effect between the cli-
nical and control groups in their attentional patterns during
the Stroop test.

The most commonly accepted explanation of the meaning
of these results attributes this effect to the fact that the at-
tentional processes are conditioned by the presence of a se-
ries of biases that influence the attention given to stimuli
related with the disease in the EBD patients, the attention
given to these prevailing over the rest of the environment
stimuli®. In the following, we discuss the most significant re-
sults obtained in this study, responding to the hypotheses
initially established based on the results obtained.

The first hypothesis formulated established that during
the affective Stroop task, the EBD groups would experience
a significant slow down in response times to eating des-
criptor stimuli, in the emotional words, to words related
with stimuli and behaviors characteristics of the EBD pa-
tients as well as affective stimuli. Our results verify this
hypothesis. On the one hand, the three clinical groups used
significantly greater response times than the control
group. However, none of the clinical groups obtains statis-
tically superior times to the rest. Although the differences
between groups are not significant in relationship to the
degree of interference produced by the stimuli on the res-
ponse time, we must state that the anorexia (AN) group is
the one that obtains the greatest degree of interference in
its performance.

On the other hand, when these results are compared with
those obtained by other authors®922-34 we see how the in-
terference effect is reproduced again.

Table 6 Magnitude of interference in each
group for each stimulus category

Difference Group Mean
Food names Anorexia 29.89
Words without meaning Bulimia 16.03
UEBD 9.79

Control -3.59

EBD related behaviors Anorexia 40.23
Words without meaning Bulimia 11.21
UEBD 37.77

Control -8.31

Emotional words Anorexia 35.43
Words without meaning Bulimia 31.15
UEBD 6.97

Control 1.12
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The second hypothesis tested proposed that the se-
riousness of the disorder (derived from the number of
hospital admissions and treatment years) would signifi-
cantly influence the response times to the different sti-
mulus categories in the EBD group. Our results reject this
hypothesis.

Finally, the third hypothesis that sustained that the de-
gree of lack of satisfaction and distortion of body image
would influence the response times to the different stimu-
lus categories in the EBD group is confirmed.

Considerations regarding the experimental
procedure used in this study

It is necessary to make several methodological type
comments that affect the procedure and, consequently,
the validity and reliability of the results obtained. On the
one part, we believe that the experimental procedures
aimed at reproducing the stroop effect must be imple-
mented by computer programs that guarantee and assure
the ideal methodological conditions that assure their vali-
dity and reliability. In this sense, although it would not be
reasonable to discredit the studies performed under simi-
lar conditions to those explained by J. R. Stroop in 1935,
that is, using colored cards and parallelly calculating the
response times by mechanical procedures, it is true that
this type of stimulus presentations have many difficulties
that seriously condition their results.

The alternative that makes it possible to drastically redu-
ce, if not eliminate, the multiple error sources (for example,
those derived from reaction times of the experimenters on
chronometrically calculating the subjects’ reaction times)
entails the use of computerized tasks that guarantee grea-
ter accuracy in the calculations of the presentation times
and registry of the subjects' responses. It is sufficient to
mention that the magnitudes of the interferences obtained
in our study occupy a range that is about 20 milliseconds.
There are very few studies that have used these procedures
that approach the ideal experimental condition, with the
exception of a few studies?229.31:3435,

In the present study, each application of the test ran-
domly assigned the order of the keys assigned to each one
of the colors. However, this previously implemented and
solved solution, is far from the ideal solution. An alternati-
ve to this procedure is made up of the use of «voice activa-
ted keys» as response modality. Although we had the possi-
bility of implementing this response procedure as in the
study of Jones-Cherster, Monsell and Cooper??, this was fi-
nally ruled out given the high rate of errors that it causes.
In fact, in a recent study presented by Davidson and
Wright?®, it was demonstrated that the response procedure
based on the keyboard is more reliable than that using the
voice activated key.

Considerations regarding the stimuli
used in this study

Ideally, the investigator assumes that the sample used in
his/her study constitutes a portion representative of all the
subjects that he/she is trying to evaluate, in order to extrapo-
late the results to large populations. The use of representative
sample sizes constitutes the ideal of all investigators. Howe-
ver, access to representative samples, with the difficulties
that this entails, makes it difficult to achieve this objective.

Our study has used a higher number than that used in most
of the studies. Thus, for example, Overduin, Cansen and Lou-
werse31 used a total of 50 subjects; Jones-Cherster, Monsell
and Cooper?2 used 32 (16 of which made up the control
group); Cooper and Fairburn® used 12 subjects per group
(anorexia, bulimia and controls who kept a diet); Green, Elli-
man and Rogers® used a total of 53; Cooper, Anastasiades and
Fairburn?® assessed 36 bulimic and 18 control subjects; Perpi-
fia, Hemsley, Treasure and de Silva3? used 32 patients with EBD
and 14 controls; Perpifia, Leonard, Treasure, Bond and Banos®
used 15 patients with AN, 10 with BN and 18 controls, etc.

We also want to stress that, in our study, we have used a
group formed by 30 patients with EBD diagnosed of unspe-
cified eating behavior disorder (UEBD). The decision to in-
clude this group was fundamentally based on its high pre-
valence, since Morandé and Casas®® estimate that this
disorder represents 2.76 % in women and 0.54% in men,
compared to 0.69 % of AN, and 1.24% in women and 0.36 %
in men in the case of BN.

Considerations regarding stimuli
used in this study

The stimuli used in this study are comparable, and largely
similar to those used by other authors. However, we have not
taken into consideration the frequency of use in our langua-
ge of each one of the words used as significant stimuli.

Three stimulus categories have commonly been used in
most of the studies. The first one of them is formed by na-
mes of foods, the second by stimuli related with the body
image, while the third has used hedonically neutral stimuli.
In our case, we have used four categories. On the one hand,
we have reproduced the classical stroop effect when perfor-
ming the first part of this study (Block I). Its results have
manifested that the method used assured the reproduction
of the classical effect, while assuring that the procedure
was valid for use in the experimental phase, in order to as-
sess the experimental hypotheses.

On the other hand, it must be mentioned that we con-
trolled the number of letters that each one of the stimulus
groups had in order to control rare variables that could af-
fect the results. Thus, all the stimulus categories were for-
med by 102 characters.
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Only one study?? has controlled the hunger state of the
subjects prior to the test application, something that we
omitted in our study.

Considerations regarding evaluation
of the stroop effect as psychopathology index

Several studies®?2-2 established the evaluation of the use
of the stroop effect as a valid quantitative index of psycho-
pathology of EBD patients among their main objectives.

Can the magnitude of the interference effect be conside-
red as a quantitative index of the degree of psychopatho-
logy? In our opinion, the results that we have obtained par-
tially confirm this hypothesis. If we consider the AN
disorder as «relatively» more serious than the BN and UEBD,
we observe that the magnitude of the interference in the
Stroop effect is greater in the AN group versus the rest of
the clinical groups in all the categories. However, Perpiia,
Leonard, Treasure, Bond and Bafios®® obtain superior times
in the patient group with BN than in the AN group, as do
Jones-Cherster, Monsell and Cooper??, who used a compara-
ble methodology to that used in this study.

Implications of our results for the EBD
evaluation and treatment

The literature reviews of EBD treatments have reached
the conclusion that the advances derived from the cogniti-
ve theories should be included in the lists of psychothera-
peutic approaches for EBD treatment, given its repeated ve-
rified experimental validity3”. Although in this study, we
have restricted the research scope to the attentional disor-
ders, the existent of other cognitive biases (memory, body
image, etc.) is well known.

Procedures such as that used in this study are largely in-
herited from studies that began in the decade of the seven-
ties, when the study of different cognitive biases (basically
attention and memory) in anxiety and depressive disorders
was initiated3®.

Much experimental evidence points to the fact that one
of the main concerns of EBD patients is related with body
size and shape as well as with the foods that (these patients
consider) may alter their ideal body image (obviously distor-
ted). Several studies®® have demonstrated that although
these biases occupy a key role in these patients, they are
also present significantly, although to a lesser degree, in sub-
jects with normal body mass indexes who are concerned
about the body image.

If, as it seems to be confirmed repeatedly, excessive con-
cern for body size and shape is a central psychopathological
trait present in AN and BN, therapy of the EBD should con-
sider this fact, as has been reinvindicated by Williamson et

al.5 Thus, the need, presently implemented in many EBD
treatment units, of modifying the cognitive biases and ob-
sessive thoughts related with these concerns, is proposed.
Parallelly, we believe that efforts should be doubled to pre-
vent the development of EBD is pre-adolescents, dealing
with their beliefs about body image and the obsession for
thinness as the ideal body shape.

It also becomes necessary to consider that, even though
most of the studies have demonstrated that these patients
correctly estimate the body size and shape of others but not
of themselves, the therapists should avoid believing that
this fact makes them intentionally resistant to see their own
bodies in a realistic way.

The therapists should also not underestimate the results
obtained by these studies, that use complex experimental
procedures which, for them, may be interpreted in terms of
the existence of unconscious action tendencies and which,
thus, poorly influence in the real contexts in which these
patients perform. It is precisely the existence of these al-
most automatic biases, outside of the patients' will, which
stress their strong determination on behavior.

If we assume that the emotions are caused by situations
that are perceived as real, EBD persons perceive their emo-
tional reactions as responses to real situations (for example,
they believe that they have gained weight because they ha-
ve not been capable of following a strict self-imposed
physical exercise program). Efforts to convince them of
their erroneous interpretation of reality meets with a rigid
resistance, as is observed daily by the therapists and the pa-
tients' own relatives. Williamson et al. state that it is «as if
the others do not understand them, which is completely
true, since the others do not share their apparent reality». It
is important for the specialist to recognize this fundamental
difference between subjective reality and their own evalua-
tion of reality.

We consider that it is essential for the therapist to un-
derstand that the patient may be incapable of formulating
a new belief or expectation due to the influence of memory
and attention biases that form a central part of the origin
of their disease.

The key question could be formulated in these terms: can
these cognitive biases be modified? Reports of many studies
seem to thus confirm it, however, this process is slow and
full of difficulties. In an extensive review on the subject,
Williamson, Womble and Zucker*® strongly conclude this
possibility, stating that the duration of these interventions
prolongs from 4 to 6 months, and have the result of signifi-
cant improvements in 60 % of the patients. Unfortunately,
many others require years of treatment.

Finally, we believe that the therapists must understand
and be instructed on the cognitive processes that determine
the patients' reactions, both in relationship to the disorder
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etiology as well as during the therapeutic process, integra-
ting this knowledge into their daily practice.

ACKNOWLEDGEMENTS

We thank doctors Luis Beato and Gonzalo Morandé for

the facilities they gave us to perform this study as well as
Ester Valles for the incalculable work during the data
gethering process.

REFERENCES

Shisslak CM, Crago M, Estes LS. The spectrum of eating distur-
bances. Int J Eat Disord 1995;18:209-19.

Wilson GT, Fairburn CG. Cognitive treatments for eating disor-
ders. J Consult Clin Psychol 1993;61:261-9.

Garner DM, Bemis KM. A cognitive-behavioral approach to ano-
rexia nervosa. Cogn Ther Res 1982;6:123-50.

Williamson DA. Body image disturbance in eating disorders: a
form of cognitive bias? Eat Disord 1996;4:47-58.

Williamson DA, Muller SL, Reas DL, Thaw JM. Cognitive bias in
eating disorders: implications for theory an treatment. Behav
Mod 1999;23:556-77.

Cooper MJ, Fairburn CG. Demographic and clinical correlates of
selective information processing in patients with bulimia ner-
vosa. Int J Eat Disord 1993;13:109-16.

Gutiérrez Calvo M, Garcia MD. Ansiedad y cognicion: un marco
integrador. Rev Esp Mot Emoc 2001;1:67-118.

Mathews A, MacLeod C. Cognitive approaches to emotion and
emotional disorders. Annu Rev Psychol 1994;45:25-50.

Fairburn CG, Cooper PJ, Cooper MJ, McKenna FP, Anastasiades P.
Selective information processing in bulimia nervosa. Int J Eat
Disord 1991;10:415-22.

Faunce GJ. Eating disorders and attentional bias: a review. Eat
Disord 2002;10:125-39

Stroop JR. Studies of interference in serial verbal reactions. J
Exp Psicol 1935;18:643-62.

MacLeod CM, MacDonald PA. Interdimensional interference in
the Stroop effect: uncovering the cognitive and neural ana-
tomy of attention. Trends Cognit Sci 2000; 4:383-91.

Mogg K, Bradley BP, Williams R. Attentional bias in anxiety and
depression: the role of awareness. Br J Clin Psychol 1985;34:17-36.
American Psychiatric Association. Diagnostic and statiscal ma-
nual of mental disorders, 4.2 ed. Washington: Author, 1994.
Gardner RM, Stark K, Jackson N, Friedman BN. Development
and validation of two new scales for assessment of boby-image.
Percept Mot Skills 1999;89:981-93.

Rodriguez MA, Beato L, Rodriguez T, Martinez-Sanchez F. Adap-
tacion espafiola de la escala de evaluacion de la imagen corpo-
ral de Gardner en pacientes con trastornos de la conducta ali-
mentaria. Actas Esp Psiquiatr 2003;31:59-64.

Martinez-Sanchez F, Marin J. El efecto stoop emocional. En:
Fernandez-Abascal E, Palmero F, Choliz M, Martinez-Sanchez F,
editores. Cuaderno de practicas de motivacion y emocion. Ma-
drid: Piramide, 1997.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Schneider SH. Micro experimental
Psychology Software Tools, 1990.
Campoy G, Garcia J, Egea D, Saurin L, Martinez-Sanchez F. Influencia
del nivel de intensidad afectiva en el procesamiento de estimulos
emocionales en una tarea Stroop. Rev Esp Mot Emoc 2002;3:17-25.
Martinez-Sanchez F, Marin J. Influencia del nivel de alexitimia
en el procesamiento de estimulos emocionales en una tarea
Stroop. Psicothema 1997;9:519-27.

Martinez-Sanchez F, Alvarez A, Leirds L. Stroop clasico y
stroop emocional: algunos datos comparativos. Sequnda Reu-
nion Cientifica sobre Atencion. Santiago de Compostela, 1999.
Jones-Cherster MH, Monsell S, Cooper P. The disorder-salient
stroop effect as a measure of psychopathology in eating disor-
ders. Int J Eat Disord 1998;21:65-84.

Ben-Tovim DI, Walter MK. Further evidence for the stroop test
as a quantitative measure of psychopathology in eating disor-
ders. Int J Eat Disord 1991;10:609-13.

Ben-Tovim DI, Walter MK, Fox D, Yap E. An adaptation of the
Stroop test for measuring shape and food concerns in eating
disorders. Int J Eat Disord 1989;8:681-7.

Cannon S, Hemsley D, de Silva P. Selective processing of
food words in anorexia nervosa. Br J Clin Psychol 1988; 27:
259-60.

Cooper MJ, Fairburn CG. Selective processing of eating, weight,
and shape related words in patients with eating disorders and
dieters. Br J Clin Psychol 1992;31:363-5.

Cooper MJ, Fairburn CG. Selective processing of eating, weight,
and shape in anorexia nervosa and bulimia nervosa. Behav Res
Ther 1992;30:501-11.

Cooper MJ, Anastasiades P, Fairburn CG. Selective processing of
eating, shape, and weight-related words in persons with buli-
mia nervosa. J Abn Psychol 1992;101:352-5.

Davidson P, Wright P. Selective processing of weight and sha-
pe-related words in bulimia nervosa. Use of a computerised
stroop test. Eat Behav 2002; 3:261-73.

Green MW, Elliman NA, Rogers PJ. Hunger, caloric preloading
and the selective processing of food and body shape words. Br J
Clin Psychol 1996;35:143-51.

Overduin J, Jansen A, Louwerse E. Stroop interference and food
intake. Int J Eat Disord 1995;18:277-85.

Perpind C, Hemsley D, Treasure J, de Silva P. Is selective infor-
mation processing of food and body words specific to patients
with eating disorders? Int J Eat Disord 1993;14: 359-66.

Perpifa C, Leonard T, Treasure J, Bond A, Bafios R. Selective proces-
sing of food -and body- related information and autonomic arousal
in patients with eating disorders. Spanish J Psychol 1998;1:3-10.
Stormark KM, Torkildsen O. Selective processing of linguistic
and pictorial food stimuli in females with anorexia and bulimia
nervosa. Eat Behav 2004;5(1):27-33.

Rofey DL, Corcoran KJ, Tran GK. Bulimic symptoms and mood
predict food relevant Stroop interference in women with trou-
bled eating patterns. Eat Behav 2004;5(1):35-45.

Morandé G, Casas J. Trastornos de la conducta alimentaria en
adolescentes. Anorexia nerviosa, bulimia y cuadros afines. Pe-
diatria Integral, 1997;2:243-60.

Sanderson WC, Woody S. Manuals for empirically validated
treatment. Clin Psicol 1995;48:7-12.

laboratory. Pittsburg:

Actas Esp Psiquiatr 2005;33(2):71-80 79



M. A. Rodriguez Campayo, et al.

Cognitive biases in an experimental task of focalized selective attention in eating disorders

38.

39.

80

Martinez-Sanchez F, Fernandez-Abascal EG, Palmero F. Teorias
emocionales. En: Palmero F, Fernandez-Abascal EG, Martinez-
Sanchez F, Choliz M, editores. Psicologia de la motivacion y la
emocion. Madrid: McGraw-Hill, 2002; p. 289-332.

Long CG, Hilton C, Gillespie NK. Selective processing of food
and body size words: application of the Stroop test with obese

40.

restrained eaters, anorexics, and normals. Int J Eat Disord 1998;
15:279-83.

Williamson DA, Womble LG, Zucker NL. Cognitive behavioral
therapy on eating disorders. En: Watson TS, Gresham FM, edito-
res. Handbook of child behaviour therapy. Nueva York: Plenum
Press, 1998; p. 335-5.

Actas Esp Psiquiatr 2005;33(2):71-80



