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The present study focuses on the adaptation into Spanish 
and on the validation of the Eating Attitudes Test-40 
(EAT-40; Garner & Garfinkel, 1979). The EAT-40 was 
originally developed for measuring eating behavior and 
attitudes commonly observed in patients with Anorexia 
Nervosa (AN) on the basis of Feighner’s diagnostic 
criteria (Feighner et al., 1972). Scores on the EAT-40 
proved to be useful for differentiating between AN 
and control females. A cut-off score of 30 provided a 
low false positive rate (7%) for identifying cases of 
AN (Garner & Garfinkel, 1979). Exploratory factorial 
analyses suggested that the items cover seven dimen-
sions: Food Preoccupation, Body Image for Thinness, 
Vomiting and Laxative abuse, Dieting, Slow Eating, 
Clandestine Eating, and Perceived Social Pressure to Eat.

Previous research has proved that the EAT-40 features 
adequate internal consistency in clinical and general 
population samples, with Cronbach’s alpha coefficients 

ranging from .79 to .94 across the studies (Alvarez et al., 
2004; Castro, Toro, Salamero, & Guimerá, 1991; Garner & 
Garfinkel, 1979; Pereira et al., 2008; Raciti & Norcross, 
1987; Smead & Richert, 1990). Carter and Moss (1984) 
reported on a high test-retest reliability (r = .84) over 
a two to three-week period. The EAT-40 total score has 
also proved to be useful to differentiate between sub-
jects with and without eating disorders (ED) (Alvarez 
et al., 2004; Castro et al., 1991; Gross, Rosen, Leitenberg, & 
Willmuth, 1986; Irala et al., 2008; Mintz & O´Halloran, 
2000; Pereira et al., 2008), on one hand, and among dif-
ferent ED, including AN, Bulimia Nervosa (BN), and 
Eating Disorders Not Otherwise Specified (EDNOS; 
Alvarez et al., 2004), on the other hand.

Even though the above findings suggest that the 
EAT-40 could be a reliable and valid tool for screening 
ED, two main issues concerning the psychometric prop-
erties of the questionnaire still remain controversial. 
First, empirical evaluation of the factorial structure of 
the EAT has yielded discrepant findings. In this regard, 
previous research including clinical patients with ED 
did not confirm the original seven factor solution pro-
posed by Garner and Garfinkel (1979). Indeed, in a sec-
ond study aimed at further exploring the psychometric 
properties of the EAT, Garner, Olmsted, Bohr, and 
Garfinkel (1982) reported on a three-factor solution 
(Dieting, Bulimia and Food Preoccupation, and Oral 
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Control) among females meeting Feighner’s criteria 
for AN. This more parsimonious structure explained 
40.2% of the variance. Fourteen items were then elimi-
nated from the EAT-40, and a shorter version of the 
questionnaire was proposed (the EAT-26).

Castro et al. (1991) also reported on a three factor 
solution for the EAT-40 in Spanish females meeting 
DSM-III criteria (American Psychiatric Association; APA, 
1980) for AN. However, factors identified in this study 
differed from those proposed by Garner and Garfinkel 
(1979). Items covered three domains labeled Dieting 
and Food Preoccupation, Social Pressure, and Psychobio-
logical Disorders, which explained a total of 41% of the 
variance (Castro et al., 1991). Furthermore, Alvarez et al. 
(2004) found a five factor solution explaining 46.6% of the 
variance in a sample of females meeting DSM-IV-R cri-
teria (APA, 1994) for ED.

Hence, while the most commonly obtained factor 
solution in females with AN consists of three factors 
(Castro et al., 1991; Garner, Olmsted, Bohr, & Garfinkel, 
1982), this factorial structure has not been replicated 
in females with any ED (Alvarez et al., 2004). Moreover, 
research exploring the factorial structure of the EAT-40 
in community samples has also provided discrepant 
results, with different studies obtaining three (Nasser, 
1994; Pereira et al., 2008), five (Eisler & Szmukler, 1985; 
Nasser, 1994), and six (Smead & Richert, 1990; Wells, 
Coope, Gabb, & Pears, 1985) factor solutions. Overall, 
these results suggest that the factorial structure of the 
EAT-40 is even more unstable in community samples 
than in clinical samples but, nevertheless, they pose 
a threat to the external validity of the questionnaire.

Various reasons could account for these inconsis-
tent findings, including differences in factor selection 
and diagnostic criteria for ED across studies, the use 
of small samples in some studies, as well as differences 
in eating behavior and attitudes across cultures. The 
fact that the EAT-40 was developed to measure AN – 
instead of any ED- on the basis of Feighner’s criteria – 
instead of on the basis of DSM diagnostic criteria- may 
also contribute to instability in the factor structure. 
Indeed, as Mintz & O’Halloran (2000) have highlighted, 
given the changes over time in diagnostic criteria for AN 
as well as the broadening of the range of ED included 
in the classifications, the EAT is probably no longer a 
measure of AN, but an assessment tool for capturing 
undifferentiated ED.

From this broader point of view, high scores on the 
EAT would therefore indicate the presence of any ED 
(AN, BN, or EDNOS) or of abnormal eating behavior 
and attitudes that do not necessarily reach threshold 
criteria for a clinical diagnosis. Indeed, findings from 
previous research on the Spanish version of the EAT-26 
(Rivas, Bersabé, Jiménez, & Berrocal, 2010) would be 
consistent with a conceptualization of the EAT as a 

general measure of abnormal eating behavior and atti-
tudes. Rivas et al. (2010) explored the factorial struc-
ture and internal consistency of the EAT-26 in Spanish 
samples of females recruited from community (Study 1) 
and from clinical and community settings following a 
case-control design (Study 2). ED diagnosis was estab-
lished using the Q-EDD in both studies. Even though 
findings from both studies suggested that several items 
of the EAT-26 should be revised, both Study 1 and 2 
supported a unidimensional structure underlying the 
EAT-26 items, and the internal consistency for the short 
version of the questionnaire was excellent (Cronbach’s 
α coefficient > .90).

A second major concern in the field is the cut-off 
score often used to identify subjects with ED accord-
ing to results from the EAT-40. Several studies suggest 
that a cut-off point of 30 provides the best proportion 
of sensitivity and specificity (Mann et al., 1983; Nasser, 
1986). Previous research also suggests, however, that 
this threshold might be too high for Hispanic samples. 
In this regard, Castro et al. (1991) found that a cut-off 
point of 20 gave the best compromise between sensi-
tivity (91%) and specificity (69.2%). In females with 
AN, BN or EDNOS, Canals, Carbajo, and Fernández 
(2002) proposed a cut-off point of 25 (sensitivity = 100%; 
specifity = 93%), while Irala et al. (2008) found that the 
best diagnostic prediction was obtained with a cut-off 
point of 21 (sensitivity = 73%; specifity = 85%). Along 
similar lines, Alvarez et al. (2004) reported on a cut-
off score of 28 in a sample of females with AN and BN 
(sensitivity = 86%; specifity = 94%), and a cut-off point 
of 22 in a sample of females with EDNOS (sensitivity = 
83%; specifity = 82%). Similar inconsistencies concern-
ing the cut-off score for discriminating between subjects 
with and without ED have been found for the short ver-
sion of the questionnaire (Rivas et al., 2010). Furthermore, 
findings from the Study 2 by Rivas et al. (2010) indicate 
that the EAT-26 features good specificity but moderate 
sensitivity to discriminate between subjects with and 
without ED in Spanish samples.

In sum, despite changes in diagnostic criteria for ED 
over time, the EAT-40 has proved to have some sound 
psychometric properties, and it has probably become 
one of the most widely used self-reports in the field of 
ED across a number of cultures (Irala et al., 2008). In 
particular, research shows that the EAT-40 is a reliable 
and valid tool for differentiating between subjects with 
and without ED in Hispanic samples. Nevertheless, the 
lack of replicability of the factorial structure warrants 
further research. In this regard, the hypothetical unidi-
mensionality of the questionnaire - supported on a new 
and broader conceptualization of the EAT-40 - deserves 
empirical attention. In addition, several authors have 
suggested a review of the commonly used EAT-40 cut-
off scores for detecting ED in order to improve accuracy 
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values (Koslowsky, Scheinberg, Bleich and Mark, 1992). 
Indeed, findings suggest that the accuracy values of the 
EAT-40 are higher if a cut-off score lower than 30 is used 
for detecting any ED among clinical and non-clinical 
Hispanic females.

According to the above considerations, the present 
study was conducted in order to further evaluate the 
psychometric properties of the EAT-40 in both clin-
ical and community Spanish samples. In particular, 
the main objective of the study was to explore the dimen-
sionality of the questionnaire as well as the cut-off 
score for differentiating between subjects with and 
without ED. The internal consistency, test-retest reli-
ability, criterion-related and convergent validity of the 
EAT-40 were also addressed. Concerning, in particular, 
the convergent validity of the scale, it was predicted 
that the EAT-40 total score would be positively corre-
lated with scores from other scales measuring similar 
constructs.

Method

Participants

The sample consisted of a group of females with ED (clin-
ical group) and a group of females without ED (control 
group). Participants in the clinical group were recruited 
from a larger sample of patients consecutively presenting 
to receive clinical assistance for ED at several clinics over 
a 47-month period (N = 118). Patients meeting DSM-IV-R 
criteria for ED were selected to participate in the study. 
A total of 16 out of 118 patients were excluded from the 
study: 11 patients were symptomatic, and 5 were asymp-
tomatic. A total of 7 additional patients were excluded 
since they did not complete all the EAT-40 items. Hence, 
the clinical group consisted of 95 patients: 37 with AN 
(Restrictive AN = 19, Purgative AN = 18), 47 with BN 
(Purgative BN = 41, Non Purgative BN = 6), and 11 with 
EDNOS (Menstruating AN = 1, Subthreshold BN = 6, 
Subthreshold Nonbinging BN = 1, and Binge Eating 
Disorder = 3). Patients’ age ranged from 12 to 54 years, 
with a mean age of 23 years (SD = 7).

A total of 95 females recruited from the general pop-
ulation and matched for age with participants in the 
clinical group were selected to participate in the study. 
A total of 6 out of the 95 females were excluded from 
the study since they did meet DSM-IV-R criteria for 
ED (n = 1 EDNOS) or did not complete all the EAT-40 
items (n = 5). Hence, the control group consisted of 
89 females (Symptomatic = 12, Asymptomatic = 77) 
with a mean age of 22 years (SD = 7, range = 8–49).

Measures

In addition to the EAT-40, participants completed the 
following self-report questionnaires.

The Questionnaire for Eating Disorder Diagnoses (Q-EDD; 
Mintz, O´Halloran, Mulholland, & Schneider, 1997; 
Spanish version developed by Rivas, Bersabé, & Castro, 
2001) is a 50-item questionnaire that operationalises 
DSM-IV criteria for ED (APA, 1994) and, hence, provides 
an external criterion to classify participants in the study. 
Diagnoses are generated by flowchart decision rules. 
Subjects who meet diagnostic criteria for an ED are classi-
fied into the following categories: AN, BN, or EDNOS. 
Subjects without an ED are classified as “Symptomatic” 
or “Asymptomatic”. Some psychometric properties 
of the Spanish version of the Q-EDD have been explored 
in two previous studies comprising high school stu-
dents and outpatients with ED (Rivas et al., 2001). Q-EDD 
diagnoses demonstrated high inter-scorer agreement 
as well as good convergent and divergent validity 
with respect to scores from the EAT-26 and the Bulimic 
Investigatory Test Edinburgh (BITE; Henderson & Freeman, 
1987; Spanish version developed by Rivas, Bersabé, 
& Jiménez, 2004).

The Bulimia Test-Revised (BULIT-R; Thelen, Farmer, 
Wonderlich, & Smith, 1991; Spanish version by Berrios-
Hernández et al., 2007) consists of 36-items aimed  
at measuring behavior and attitudes related to BN as 
defined by the DSM-IV. The Spanish version of the 
BULIT-R covers four main components ( α calculated in 
this study) labeled Body Image (.97), Binging (.96), 
Diuretics (.66), and Laxatives (.82)- and features adequate 
internal consistency (Berrios-Hernández et al., 2007).

The Eating Disorder Inventory-II (EDI-II; Garner, 1991) 
assesses attitudes and behavior related to AN and BN. 
It is comprised of 91 items organized into 11 subscales 
( α calculated in this study): Drive for Thinness (.95), 
Bulimia (.88), Body Dissatisfaction (.95), Ineffectiveness 
(.94), Perfectionism (.77), Interpersonal Distrust (.84), 
Interoceptive Awareness (.91), Maturity Fears (.85), 
Asceticism (.78), Impulse Regulation (.88), and Social 
Insecurity (.91). Findings have further demonstrated 
the internal consistency and construct validity of the 
Spanish version of the scale (Corral, González, Pereña, & 
Seisdedos, 1998).

Procedure

Participants in the clinical group were recruited from 
several Psychology Clinics and Community Mental 
Health Centers situated in several Andalusian towns 
(Spain). After providing informed consent, patients were 
interviewed with the Structured Clinical Interview 
for DSM-IV-R Axis I disorders (SCID-I/P - Module H; 
First, Spitzer, Gibbon, Gibbon, & Williams, 1994). An 
experienced psychologist certified in the use of the SCID 
conducted the assessments. Subjects meeting DSM-IV-R 
criteria for ED were then selected to participate in the 
study. Participants were asked to complete the EAT-40 
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as well as several additional self-report measures for 
assessing the criterion and convergent validity of the 
questionnaire. Height and weight measurements of 
all participants were also taken in order to estimate 
the Body Mass Index (BMI = Kg/m2) and therefore 
to confirm the diagnosis of AN.

Participants in the control group were recruited by 
a “snowball” technique. Students attending the psy-
chology curriculum at the University of Malaga were 
requested to identify adults (e.g., relatives, colleagues, 
etc.) - who were matched for age with participants in 
the clinical group- willing to participate in the study. 
Participants meeting DSM-IV-R criteria for ED according 
to results from the SCID-I were excluded from the study. 
Selected participants were then asked to complete the 
EAT-40 and the other measures included in the study. 
Only data from those respondents who completed all of 
the items of the EAT-40 were selected for this study.

In order to explore the test-retest reliability of the 
EAT-40, 147 participants (68 and 79 from the ED and 
the control group, respectively) completed all the EAT-40 
items twice over a mean interval of two weeks.

Statistical analyses

Factorial structure of the scale was addressed by 
means of exploratory analyses, since no previous study 
tested the unidimensionality of the EAT-40 with sim-
ilar samples. A Parallel Analysis of the EAT-40 items 
was conducted by means of the fa.parallel function 
(Horn, 1965; Humphreys & Montanelli, 1975) included 
in the R environment (R Development Core Team, 2008) 
of the psych package (Revelle, 2010). The factorial 
structure of the EAT-40 was explored by Principal 
Component Analysis (PCA). Unfolding Analysis was 
then performed by the Prefscal procedure included 
in the Statistical Package for the Social Sciences (SPSS, 
2006).

Cronbach’s alpha coefficients and Homogeneity 
Indices were also explored in order to assess the internal 
consistency of the questionnaire. Pearson correlation 
coefficient was calculated to evaluate the test–retest 
reliability of the scale. Case-control differences on the 
EAT-40 scores were explored by means of the Student-
Welch t test for independent samples. Differences in the 
EAT-40 scores among the five Q-EDD groups were also 
explored in order to assess the validity of the question-
naire using an external criterion (DSM-IV-R diagnostic 
resulting from the Q-EDD). Between-group compari-
sons were conducted by means of the Brown-Forsythe 
(B-F) robust test. Post-hoc comparisons were performed 
by means of the Tamhane test.

The Receiver-Operating Characteristic (ROC) curve 
analysis was conducted in order to explore the optimal 
cut-off value in the Spanish version of the EAT-40 for 

differentiating between subjects with ED and normal 
controls. Finally, the convergent validity of the question-
naire was further evaluated by examining the Pearson 
correlation coefficients between the EAT-40 total scores 
and data from psychometric measures assessing sim-
ilar constructs.

Results

Factor Structure

Results from the Parallel Analysis suggested two com-
ponents. These were then obtained by means of the 
PCA and transformed into an oblique solution (oblimin 
rotation). This solution showed a structure in which 
item loadings were very high and with opposite 
signs (+/-) in each component. The correlation coef-
ficient between the component scores was −.46 (see 
Table 1). This structure could suggest that bipolar con-
cepts underlie the items. According to van Schuur & 
Kiers (1994), one of the two factors could be redun-
dant and, therefore, a single dimension would be 
sufficient to explain the underlying dimensionality of 
the EAT-40.

Results from the Unfolding Analysis suggested that 
either two opposite dimensions or one dimension 
could explain all the items. Index of goodness of fit 
model-data (Normalized Stress = .165) showed that 
an one-dimension solution is adequate. Moreover, the 
Unidimensionality Index (UI = 20.254/2.539 = 7.98 > 5) 
also suggested a one-dimension structure.

Regarding sampling adequacy, even though the sam-
ple size in this study did not satisfy the subject to item 
ratio of at least 5:1 (Gorsuch, 1983), it did satisfy other 
alternative and accepted criteria. Indeed, there is no 
single ratio that will work in all cases of exploratory 
factorial analysis. In this regard, the sample satisfied the 
essential criteria for good exploratory factorial analysis 
of at least 100 subjects, and a variable to subject ratio 
of at least 2:1 (Kline, 2000). Furthermore, Kaiser-Meyer-
Olking (KMO) index was .957 in this study.

Additionally, as MacCallum, Widaman, Preacher, & 
Hong (2001) argued (cfr. Osborne & Costello, 2004), the 
number of items per factor and communalities and item 
loading magnitudes can make any particular ratio either 
overkill or hopelessly insufficient. In this regard, the one-
factor solution showed a high number of moderate to 
high communalities and item loadings. It yielded 32 
moderate (greater than .30) or high (greater than .50) 
communalities, and only eight low communalities 
(ranging from .085 to .286). Items with moderate to 
high communalities yielded high loadings, and items 
with low communalities showed loadings greater than 
.30 (except item 24 whose loading was .214) (see Table 2). 
Hence, based on study of MacCallum, Widaman, Zhang, 
and Hong (1999), a sample size comprising between 
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100 and 200 (184 subjects in this sample) can be consid-
ered adequate for a one-component solution.

The one-component solution accounted for 50.63 % 
of the variance. As noted above, most items showed 
high factorial loadings (close to or greater than .30), 
except item 24. It should also be noted that item 32 
showed a negative loading (−.413), while it showed a 
positive loading in the three-factor solution reported 
by Garner et al. (1982).

Internal Consistency

All the items showed high Homogeneity Indices greater 
than .30 (see Table 2, Column 5). Cronbach’s alpha 
coefficient was .97, and decreased if any of the items 
was deleted (see Table 2, Column 6).

Test-retest Reliability

Correlation coefficient for the relation between the 
EAT - 40 total score at Time-1 (M = 37, SD = 32, Range 
3 – 107) and at Time-2 (M = 35, SD = 32, Range 2 – 109) 
was excellent (r = .96).

Criterion-related validity (known-groups)

Results from the Levene F-test showed that the variance 
of the two groups (ED and control group) departed from 
the homogeneity (F(1, 182) = 80.34; p < .001). Between-
group comparisons by Student-Welch t-test showed that 
the two groups differed significantly on the EAT - 40 total 
score (t(120,15) = 52.59; p < .001), with participants in the 
ED group yielding higher scores (M = 63, SD = 23.55, 
Range = 3–108) than subjects in the control group (M = 10, 
SD = 8.61, Range = 1–51). According to Cohen’s criteria 
(Cohen, 1988), the effect size for these two indepen-
dent groups was considerable: η2 = .811

Table 3 shows the descriptive statistics of the EAT-40 
for the Q-EDD groups. Results from the Levene F-test 
indicated that the variances of the EAT - 40 scores 
departed from homogeneity (F(4, 179) = 27.559, p < .001). 
Results from the Brown-Forsythe (B-F) robust test 
showed that the EAT - 40 mean scores did significantly 
differ across the five groups (F(4.92, 573) = 52.122, 
p < .001). The effect size of this between groups dif-
ference was considerable: η2 = .841

Post-hoc analyses indicated that differences among 
the AN, BN and EDNOS groups were not statistically 
significant. However, participants in the ED groups 
yielded significantly higher EAT-40 scores than partic-
ipants in both the Symptomatic and the Asymptomatic 
groups. EAT-40 score mean was also significantly higher 
in the Symptomatic than in the Asymptomatic group 
(see Table 4).

Convergent Validity

A total of 175 participants (87 in the ED group, and 88 
in the control group) completed all the BULIT-R items. 
Results showed high correlations between the EAT-40 
total score and the Body Image (r = .90, p < .001) and 
the Laxatives (r = .75, p < .001) dimensions of the 
BULIT-R. Correlation coefficients for the remaining 
subscales were moderate (r = .51 for the Diuretics, and 
r = .59 for the Binging domain; p < .001).

A total of 152 participants (74 in the ED group, and 
78 in the control group) completed all the EDI-II items. 

Table 1. Pattern and structure matrices (Oblique solution, two dimen-
sions; N = 184)

Pattern matrix Factor matrix

Item Factor 1 Factor 2 Factor 1 Factor 2

01 −.718 .116 −.771 .448
02 .277 −.529 .522 −.657
03 .714 −.266 .837 −.597
04 .768 −.165 .844 −.521
05 .627 −.395 .809 −.685
06 .888 −.087 .928 −.498
07 .944 .425 .747 −.012
08 .165 −.617 .451 −.694
09 .530 −.373 .702 −.618
10 .588 −.380 .764 −.653
11 .828 −.043 .848 −.427
12 .181 −.616 .467 −.700
13 .834 .222 .732 −.165
14 .930 −.043 .950 −.474
15 .849 −.068 .880 −.461
16 .449 −.448 .657 −.656
17 .633 −.093 .676 −.387
18 −.159 .215 −.258 .289
19 −.242 .492 −.470 .604
20 .051 −.351 .213 −.375
21 .527 −.315 .673 −.560
22 .653 −.241 .765 −.543
23 −.168 .519 −.408 .597
24 −.102 −.451 .107 −.404
25 .768 −.159 .842 −.515
26 −.012 −.481 .211 −.475
27 −.269 .400 −.454 .524
28 .562 −.112 .614 −.373
29 .546 −.405 .733 −.658
30 .577 −.297 .714 −.564
31 .832 −.032 .847 −.418
32 −.734 −.422 −.538 −.082
33 .124 −.743 .469 −.801
34 .833 −.135 .896 −.521
35 .476 −.224 .580 −.444
36 .777 −.176 .859 −.536
37 .673 −.253 .790 −.564
38 .788 −.196 .878 −.561
39 −.095 .531 −.341 .575
40 .822 .029 .808 −.352

% Var = 56.98 Correlation = −.46
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All the EDI-II dimensions correlated significantly with 
the EAT-40 scores (p < .001). Results showed high cor-
relations between the EAT-40 total score and the Drive 
for Thinness (r = .90), Body Dissatisfaction (r = .74), 
Ineffectiveness (r = .84), Interoceptive Awareness (r = .82), 
Asceticism (r = .83), Impulse Regulation (r = .74) and 
Social Insecurity (r = .84) dimensions of the EDI-II. The 
correlations with the remaining domains of the EDI-II 

were moderate (r = .56 for Bulimia, r = .67 for Perfec-
tionism, r = .64 for Interpersonal Distrust, and r = .51 for 
Maturity Fears).

Cut-off point

The ROC analysis was conducted taking into account 
the proportion of participants with ED (52 %) in the total 
sample. The effect of the proportion of participants 

Table 2. Unidimensional factor structure and item analysis (N = 184)

Item

Factor Structure Analysis of Items

Communality Eigenvalue Loading HI α if item is deleted

01 .591 20.254 −.769 .798 .967
02 .399 2.539 .632 .531 .968
03 .756 1.724 .869 .757 .967
04 .725 1.241 .852 .817 .967
05 .765 1.161 .875 .785 .967
06 .834 1.073 .913 .871 .967
07 .376 .929 .613 .458 .969
08 .343 .872 .586 .525 .968
09 .588 .779 .767 .708 .968
10 .685 .760 .828 .748 .967
11 .681 .689 .826 .809 .967
12 .360 .605 .600 .576 .968
13 .420 .580 .648 .545 .968
14 .852 .558 .923 .870 .967
15 .743 .524 .862 .833 .967
16 .550 .488 .741 .663 .968
17 .452 .435 .673 .567 .968
18 .091 .419 −.301 .307 .969
19 .328 .401 −.573 .596 .968
20 .085 .361 .292 .326 .969
21 .525 .339 .725 .660 .968
22 .630 .325 .794 .757 .967
23 .271 .303 −.520 .522 .968
24 .046 .272 .214 .252 .970
25 .718 .254 .847 .822 .967
26 .103 .241 .321 .344 .969
27 .286 .225 −.535 .618 .968
28 .381 .210 .617 .566 .968
29 .647 .203 .804 .738 .967
30 .577 .186 .759 .696 .968
31 .675 .165 .822 .756 .967
32 .170 .151 −.413 .312 .969
33 .402 .135 .634 .601 .968
34 .798 .124 .894 .869 .967
35 .375 .109 .612 .552 .968
36 .754 .094 .868 .813 .967
37 .674 .085 .821 .768 .967
38 .796 .070 .892 .844 .967
39 .210 .060 −.459 .543 .968
40 .592 .056 .769 .668 .968

% Var = 50.63 α = .970

HI: Homogeneity Indices.
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with ED on the EAT-40 efficacy has been adjusted 
using the ROC MACRO PROGRAM for SPSS (Bonillo, 
Doménech, & Granero, 2000).

Results indicated that an optimal cut-score of 27 pro-
vided the point of maximal efficiency to differentiate 
between ED and control participants (see Table 5). The 
efficacy indices for the cut-score of 27 were: Sensitivity = 
94.74% (False Negative = 6.26%), Specificity = 94.38% 
(False Positive = 5.62%), Overall Efficiency = 94.57%, 
Positive Predictive Power = 94.74%, and Negative 
Predictive Power = 94.38%. The Area Under Curve 
(AUC) was high (.979), supporting the accuracy of this 
cut-off to classify subjects with and without ED (see 
Figure 1). Correlation coefficient between the group 
categories (ED and control groups) and classifications 
given by the EAT-40 (cut-off score = 27) was φ = .88.

Discussion

The EAT-40 was developed as a multidimensional and 
clinically based questionnaire for measuring AN phe-
nomenology according to Feighner’s criteria. However, 
over the years the questionnaire has been widely used 
to measure abnormal eating behavior and attitudes in 
subjects meeting DSM criteria for any ED. Even though 
the EAT has proved to have some sound psychometric 
properties, the underlying factor structure of the scale 
and the optimal cut-off score to identify subjects with 

ED have never been well established. This study 
addressed both controversial issues in the field.

Results from this study did not support the multidi-
mensional approach that has widely characterized most 
research on the psychometric properties of the EAT. On 
the contrary, the results from this study suggest that the 
EAT-40 possesses an underlying unidimensional struc-
ture. Indeed, while the multidimensional models tested 
in the present study provided poor fit for the data, the 
oblique unifactorial model fits the data much better.

Furthermore, the results of reliability analyses provide 
evidence for the high internal consistency of the ques-
tionnaire (α = .97), and suggest that a coherent and 
meaningful representation of eating behavior and atti-
tudes has been sampled by the EAT-40. The overall 
coefficient did not increase significantly by removing 
any of the items. These findings bring evidence in favor 
of maintaining all the items considered, and further 
support the fact that the questionnaire consists of a 
group of items measuring a unitary construct. It should 
be highlighted, however, that item 32 yielded a neg-
ative –instead of a positive- loading, indicating that 
when the EAT-40 is used in samples with undifferen-
tiated ED, it should be negatively scored.

Lastly, results concerning the test–retest reliability of 
the EAT-40 are in line with previous findings (Carter & 
Moss, 1984) and suggest that the questionnaire has high 
levels of stability over a two-week period. Nevertheless, 
it is worth noting that recall effects could also account 
for the high temporal stability of the EAT scores, given 
the short test-retest interval in this study.

Overall, the above findings are consistent with pre-
vious research reporting on the unidimensionality of the 
Spanish version of the EAT-26 (Rivas et al., 2010) and 
may also explain, at least partially, the high instability of 
the factorial structure of the scale across studies (Alvarez 
et al., 2004; Castro et al., 1991; Eisler & Szmukler, 1985; 
Garner et al., 1982; Nasser, 1994; Pereira et al., 2008; 
Smead & Richert, 1990; Wells et al., 1985). That is, a single 
dimension –instead of multiple factors– could better 
represent EAT items for measuring undifferentiated ED. 
These findings have several important implications, 

Table 3. Descriptive statistics of the EAT-40 scores for the Q-EDD 
groups

Q-EDD Groups N Mean SD Minimum Maximum

AN 22 68.68 22.07 34 105
BN 35 63.31 20.60 17 106
EDNOS 26 58.69 25.78 19 103
Symptomatic 26 34.50 31.12 3 108
Asymptomatic 75 9.51 8.11 1 51
Total 184 37.30 31.86 1 108

Q-EDD: Questionnaire for Eating Disorder Diagnoses; 
AN: Anorexia Nervosa; BN: Bulimia Nervosa; EDNOS: Eating 
Disorders Not Otherwise Specified.

Table 4. p-values for post-hoc comparisons on the EAT-40 scores

Q-EDD Groups AN BN EDNOS Symptomatic Asymptomatic

AN – .989 .814 .001 .000
BN – .998 .002 .000
EDNOS – .036 .000
Symptomatic – .004
Asymptomatic –

Q-EDD: Questionnaire for Eating Disorder Diagnoses; AN: Anorexia Nervosa; BN: Bulimia Nervosa; EDNOS: Eating 
Disorders Not Otherwise Specified.
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Figure 1. ROC curve of the EAT40 to identify ED.

not only for research but also for theory and clinical 
practice in the field of ED.

Firstly, the results support the fact that the EAT-40 
total score does provide an interpretable measure of 
a general factor related to abnormal eating behavior 
and attitudes in subjects with undifferentiated ED. 
In this regard, and as Mintz & O´Halloran (2000) have 
thoroughly discussed, the EAT is probably no longer 
a measure of AN, but an assessment tool for capturing 
undifferentiated (i.e., AN, BN and EDNOS) rather than 
specific ED. Indeed, these authors noted that when the 
EAT-40 has been used in nonclinical samples, high 
false positive rates have been reported, most of them 
identified as subjects with AN. Furthermore, if the uni-
dimensional structure fits better the data, the multiple 
and different factors identified in previous research 
might lack sufficient power to strongly relate to other 
variables and, therefore, bias the results from empirical 

works in the field. Hence, further research of this issue 
is warranted.

Findings supporting the unidimensional structure of 
the EAT may also reflect that the core ED symptom-
atology is similar in the three main diagnostic categories 
(AN, BN, EDNOS) and subthreshold cases. Moreover, 
some consistencies across previous factorial struc-
tures obtained in different samples -with Dieting, Food 
Preoccupation, Bulimic behavior and Social Pressure 
to Eat being the main dimensions replicated – may actu-
ally result from overlapping symptomatology across 
different conditions. These considerations would also be 
consistent with the continuity model for understanding 
ED (Mintz & O´Halloran, 2000), in contrast to a cate-
gorical or discontinuity approach.

The continuity perspective actually tends to mini-
mize the sharp differences between subjects with full 
ED and subjects classified as subthreshold or symp-
tomatics, as well as among the different full ED cat-
egories, highlighting that subthreshold and full forms 
differ quantitatively, rather than qualitatively. In other 
words, instead of being represented by discrete  
entities, ED are conceived as falling along a continuum/
dimension from normal eating behavior and concerns 
to severely disturbed patterns of behavior and attitudes. 
Results related to the unidimensionality of the EAT 
provide preliminary support to the EAT-40 items as 
representing such a continuum as well as to the total 
score as a valid and reliable measure of dysfunctional 
eating attitudes and behaviors. Findings concerning the 
criterion-related validity of the questionnaire described 
below provide further support to the continuity ED 
approach. Nevertheless, these considerations are not 
incompatible with the use of the EAT dimensions to 
better characterize the group and/or individual clin-
ical specificities.

On the other hand, clinical participants displayed 
higher EAT-40 scores than subjects in the control 
group, supporting the criterion-related validity of the 
questionnaire. Furthermore, when participants were 
classified according to an external criterion (i.e., the 
Q-EDD), results from the between-group compari-
sons showed that differences across the ED groups 
on the EAT-40 scores were not statistically signifi-
cant, while participants with ED did significantly differ 
from the symptomatic and the asymptomatic groups. 
These findings replicate those reported by Mintz and 
O´Halloran (2000) for both the EAT-40 and the EAT-
26, and add support to the validity of the question-
naire as a continuous measure of subthreshold and 
undifferentiated forms of ED. Increasing EAT-40 scores 
seem to be indicative of increased eating pathology, 
with full ED all considered to be at one end of the 
hypothesized eating pathology continuum and asymp-
tomatics at the opposite end.

Table 5. Results from ROC Analysis*

Cut-off Sensitivity Specificity Efficiency PPV NPV

20 94.74 88.76 91.85 90.00 94.05
23 94.74 91.01 92.93 91.84 94.19
24 94.74 92.13 93.48 92.78 94.25
27 94.74 94.38 94.57 94.74 94.38
28 93.68 94.38 94.02 94.68 93.33
29 92.63 95.51 94.02 95.65 92.39
30 91.58 95.51 93.48 95.60 91.40

*Accuracy values in bold print indicate the optimal cut-off 
score to differentiate between the ED and the control group.

PPV: Positive Predictive Value; NPV: Negative Predictive 
Value.
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The EAT-40 also showed an appropriate convergent 
validity with respect to other scales which assess  
behavior and attitudes related to ED. The EAT-40 total 
score correlated with the Body Image scores from the 
BULIT-R. Indeed, concern about body image is one of 
the main features of ED, in general, and of BN, in par-
ticular. Similarly, the EAT-40 total score correlated with 
Binging, Diuretics and Laxatives scores on the BULIT-R. 
These results are consistent with the idea that the EAT-40 
may also be useful to assess some particular features of 
BN (Gross et al., 1986).

The EAT-40 also showed a high convergence with 
other relevant features of ED assessed by the EDI-II, 
such as Drive for Thinness, Body Dissatisfaction, 
Ineffectiveness, Perfectionism, Interoceptive Awareness, 
Asceticism, Impulse Regulation, and Social Insecurity. 
The EAT-40 also showed moderate correlations with 
the Maturity Fears and the Interpersonal Distrust 
domains of the EDI-II, which may or may not be pre-
sent in subjects with ED. These results are consistent 
with previous studies reporting high correlations of 
the EAT-40 with general features of ED and AN, and 
positive and moderate correlations with particular fea-
tures of BN measured by the EDI (Gross et al., 1986; 
Raciti & Norcross, 1987). It is worth noting that pre-
vious research used the EDI-I, while findings in this 
study showed that the EAT-40 also correlated with 
the three new subscales included in the EDI-II. In sum, 
the EAT-40 showed a high convergence with several 
features for both ED, AN and BN, also supporting the 
idea that the EAT-40 could be used as a global mea-
sure of any DSM-IV ED.

Hence, taken together, findings concerning the EAT-40 
in this study and the EAT-26 in previous research 
(Rivas et al., 2010) suggest that both versions of the 
questionnaire may be used without cut-off scores as 
continuous measures of abnormal eating behavior and 
attitudes. Nevertheless, it should be highlighted that 
previous research on the short version of the question-
naire did not address the convergent validity of the 
questionnaire (Rivas et al., 2010). Hence, available 
evidence on the validity of the EAT total score is 
stronger for the long than for the short version of the 
questionnaire.

On the other hand, results from the ROC analyses 
indicate that when the EAT-40 is used to identify sub-
jects with undifferentiated ED (i.e., full forms of BN, 
AN or EDNOS), it yields high accuracy estimates for 
specificity and sensitivity. A cut-off score of 27 pro-
vides the point for better differentiating between sub-
jects with and without full forms of ED. Indeed, a large 
majority of subjects in the control group displayed a 
maximum score of 27. In particular, a percentage of 
94.38% was correctly classified as subjects without 
ED when this cut-off score was used, and only a low 

percentage of participants without ED (5.62%) exceeded 
the estimated threshold of 27. Similarly, scores above 
27 accurately indicated the presence of full forms of 
ED. The percentage of subjects correctly classified into 
the original group (ED) using the threshold of 27 was 
high (94.74 %), and the false negative rate was low 
(6.26%).

The aforementioned results are similar to those 
reported by Mintz & O’Halloran (2000), who also found 
high specificity and sensitivity values when the EAT-40 
score was used to differentiate between subjects with 
and without ED, and provide further support to the 
hypothesis that the accuracy rates may improve if the 
questionnaire is used as a tool for measuring undifferen-
tiated rather than specific ED (Mintz & Kashubeck-West, 
2004). Additionally, these findings indicate that the 
commonly used EAT cut-off score for detecting ED 
should be reviewed. Indeed, the accuracy values of the 
test are higher if a cut-off score lower than 30 is used 
for detecting any DSM eating disorder, which is consis-
tent with previous results concerning the Spanish 
version of the EAT-40 (Alvarez et al., 2004; Canals et al., 
2002; Castro et al., 1991; Irala et al., 2008).

The above results are in contrast with those obtained 
for the Spanish version of the EAT-26 (Rivas et al., 2010), 
which indicated that the short version of the question-
naire features good specificity but moderate sensitivity 
(59.74%). Therefore, taken together, these findings sug-
gest that, even though longer, the EAT-40 is a more 
suitable tool than the short version for detecting full 
forms of ED. Nevertheless, it should be highlighted 
that the lower sensitivity of the EAT-26 when com-
pared with the EAT-40 could result from differences in 
the diagnostic tools across the studies. While ED diagno-
sis was established according to results from the Q-EDD 
in the Study 2 by Rivas et al. (2010), participants in this 
study were assessed through the Structured Clinical 
Interview for DSM-IV-R.

Several shortcomings of this study, which in turn 
suggest future research issues, should be noted. Firstly, 
the wide age range of the sample, the inclusion of the 
binge eating category –which is still subject of debate 
because of its controversial clinical validity and phe-
notypic specificity (Wonderlich, Gordon, Mitchell, 
Crosby & Engel, 2009), as well as the Classical Test 
Theory on which this study is based, limit the general-
izability of our findings. Hence, further research aimed 
at exploring and replicating the unidimensionality of the 
EAT-40 overall score in larger and different samples 
would be needed in order to thoroughly support the 
validity of the total score of the test.

Secondly, the optimal cut-off score has been obtained 
with two groups (with and without an ED) of a similar 
size. The selection of an optimal cut-off is influenced 
by the study design, and depends on the prevalence, 
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the consequences of correct and incorrect classifications, 
and the distributions of scale scores among normal 
subjects and cases. Consequently, this cut-off score 
should not be used to detect an ED in a general popula-
tion where the ED prevalence is very small, and the 
two subject groups have a very different size. Future 
studies could focus on establishing the optimal cut-off 
score for the total score in subject samples drawn from 
the general population. These results would allow the 
use of the EAT-40 as a “screening” instrument. Future 
research might also focus on the divergent validity of 
the test, which has not been analyzed in this study.
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