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ABSTRACT – Objective: To study the problem of false negatives in the screening for eat-
ing disorders.

Subjects and Methods: We administered the Eating Attitudes Test (EAT40) and the Eat-
ing Disorder Inventory (EDI) to 186 Italian female students (age 17.68 ± 0.9; BMI 20.84
± 2.69). Then we submitted not only high-scorers but also all the subjects to a semi-struc-
tured diagnostic interview (Eating Disorder Examination - EDE 12.0D). The diagnosis of
eating disorders not otherwise specified (EDNOS) was applied to cases which met all the
DSM-IV criteria for AN and/or BN with one exception.

Results: 17 girls (9.1%) fulfilled diagnostic criteria for eating disorders: 1 bulimia ner-
vosa full-syndrome and 16 EDNOS. Of the 17 girls 11 were EAT low-scorers (< 30) and 8
were EDI low-scorers (< 50); 5 subjects scored below the cutoff on both instruments. We
calculated sensitivity (35.3%), specificity (88.8%), positive predictive value (PPV, 24.0%)
and negative predictive value (NPV, 93.2%) of the EAT40; the respective values for the
EDI were 52.9% (sensitivity), 85.2% (specificity), 26.4% (PPV) and 94.7% (NPV).

Discussion and conclusion: Our data show that the introduction of the EDNOS diag-
noses increases the PPV of the two questionnaires but lowers their sensitivity. We con-
clude that using a two stage screening approach leads to a very high rate of false negatives
with a significant underestimation of the prevalence of eating disorders, particularly of
EDNOS.



Introduction

Detecting cases of eating disorders (ED)
among large populations is of interest to
clinicians and health planners, as well as epi-
demiologists. Most ED screenings carried
out on community samples use a two-stage
method in order to limit costs: in the first
stage, a self-report questionnaire is adminis-
tered; in the second stage a clinical interview
is undertaken only in subjects thought to be
possible cases, on the basis of a predefined
scoring on the questionnaire (cutoff point).

In 1998 Schoemaker wrote that the prob-
lem of false negatives remained usually
unappreciated (Schoemaker 1998). There-
fore we consulted the Medline database
(1999-2005) and we found very little
research on eating disorders in which the
problems of sensitivity of screening tests and
especially of false negatives were analysed .
It has left a concern about the frequency of
false negatives, due too to the tendency of
some subjects with ED to deny or hide their
illness. Although this does not modify the
negative predictive value (NPV) significantly
(because of low prevalence of ED), it might
be such as to produce a systematic underesti-
mation of the prevalence of these disorders.
If this were true the effectiveness of the
screening studies would diminish significant-
ly (Schoemaker 1998).

To verify this hypothesis, we decided to
carry out an epidemiological study on a com-
munity sample in which all subjects were
examined in the first stage with commonly
used, well validated self-administered ques-
tionnaires. In the second stage a structured
interview was undertaken. What distin-
guished this study was that the diagnostic
interview was conducted not only with possi-
ble cases –selected on the basis of the ques-
tionnaire scores– but also with all subjects of

the original sample, including the low scor-
ers. The diagnoses taken into account in the
study were those in the DSM-IV (American
Psychiatric Association 1994): Anorexia
Nervosa (AN) full syndrome, Bulimia Ner-
vosa (BN) full syndrome and Eating Disor-
ders Not Otherwise Specified (EDNOS).

Subjects and methods

Subjects

Participants included the female popula-
tion of the 4th year of two secondary state
schools in the city of Rome, Italy. All the
girls who were absent on the day of the test-
ing were examined a few days later, giving a
final sample size of 186 subjects. This sam-
ple size was the best compromise between
the requirements and aims of the study and
the costs due to the administration of a semi-
structured clinical interview to all subjects.

Procedure and instruments

A two-stage method was followed. First,
two questionnaires were administered: Eating
Attitudes Test –EAT40 (Garner & Garfinkel
1979, Cuzzolaro & Petrilli 1988) and Eating
Disorder Inventory– EDI (Garner et al.
1983). We used the original version of EDI
(64 items) rather than EDI2 (91 items) (Gar-
ner 1991) to reduce the total length of the
questionnaires. In this phase, weight and
height were also measured and the BMI was
calculated. Second, all the subjects, including
the low scorers, were submitted to a detailed
semi-structured clinical interview to establish
a definite diagnosis, Eating Disorder Exami-
nation-EDE 12.0D (Cooper et al. 1987, Fair-
burn & Cooper 1993, Ricca et al.1996) used
as a gold standard for diagnosis. The inter-
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views were performed, after a period of train-
ing, by psychiatrists and psychologists with
at least two years of clinical experience with
eating disordered patients. Diagnostic doubts
were discussed jointly with a psychiatrist
with a great deal of experience in the field of
ED. The diagnosis of partial syndromes
(EDNOS) (Crow et al. 2002, Norring &
Palmer 2005) was applied to cases which met
all the DSM-IV criteria for AN and/or BN
with one exception.

Statistical Methods

We calculated sensitivity, specificity, posi-
tive predictive value (PPV) and negative pre-
dictive value (NPV) of EAT40 and EDI; a
ROC analysis (Receiver Operating Character-
istics) was also carried out in order to evaluate
discriminatory ability of the questionnaires.

Results

The mean age of the final sample of 186
girls was 17.68 (SD 0.9; range 16-19) with a
mean BMI (body mass index) value 20.84
kg/m2 (SD 2.69). The mean EAT40 total
score was 16.61 (SD 11.49); the mean EDI
total score was 32.92 (SD 21.27). The
scores on these scales are quite typical of
females in late adolescence and living in

Western countries (Garner & Garfinkel
1979, Cuzzolaro & Petrilli 1988, Garfinkel
& Newman 2001, Garner et al. 1983, Canals
et al. 2002, Rodriguez-Cano et al. 2005).

Using the EDE-12.0D 17 subjects were
found to have an ED: 1 (0.5%) BN full-syn-
drome and 16 (8.6%) EDNOS (3 AN partial
syndrome and 13 BN partial syndrome).

Table I shows data concerning sensitivity
and specificity, PPV and NPV of EAT40
and EDI, obtained by using the customary
cutoff points: 30 for EAT and 50 for EDI
(total scores). Of the 17 girls who fulfilled
diagnostic criteria for eating disorders 11
were EAT low-scorers (< 30, EAT false neg-
atives) and 8 were EDI low-scorers (< 50,
EDI false negatives). Five subjects scored
below the cut- off on both instruments (EAT
and EDI false negatives). Furthermore, we
calculated sensitivity, specificity, PPV and
NPV of the Drive for Thinness (DT) scale,
choosing value 14 as cutoff point (Garner et
al. 1983, Garner 1991).

Table II provides data concerning sensitiv-
ity, specificity, PPV and NPV of the two
questionnaires, choosing, on the basis of the
ROC analysis, two different cutoff points for
each questionnaire: the total scores which
ensured the most balanced sensitivity/speci-
ficity ratio were 19 for EAT40 and 37 for
EDI; the total scores which ensured a sensi-
tivity > 90% were 16 for EAT40 (specificity
65.1%) and 20 for EDI (specificity 32.0%).
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Table I
Sensitivity, specificity, PPV, NPV of EAT40 (cutoff 30) and EDI (cutoff 50).

EAT40 EDI EDI
total score total score Drive for Thinness score

Cutoff point ≥ 30 ≥ 50 ≥ 14
High scorers (≤ cutoff point) 25 (13.4%) 34 (18.3%) 22 (11.8%)
Sensitivity 35.3% 52.9% 23.5%
Specificity 88.8% 85.2% 89.9%
PPV 24.0% 26.4% 19.1%
NPV 93.2% 94.7% 91.2%



Table III displays the confirmatory data
concerning the areas under the ROC curves
of the questionnaires (a random classifier

has an area of 0.5; a classifier with an ideal
discriminatory ability has an area of 1.0)
and Figure 1 shows the ROC curves.
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Table II
Sensitivity, specificity, PPV, NPV of the EAT40 (cutoff 19 or 16) and EDI (cutoff 37 or 20).

EAT40 EDI
total score total score

Cutoff point 19 37
Sensitivity 70.6% 70.6%
Specificity 70.4% 69.2%
PPV 19.4% 18.2%
NPV 95.9% 95.8%

Cutoff point 16 20
Sensitivity 94.1% 94.1%
Specificity 65.1% 32.0%
PPV 21.3% 12.2%
NPV 99.9% 98.2%

Table III
ROC analysis (Receiver Operating Characteristics).

EAT40 EDI

Area under the ROC curves * 0.80 0.74
95% confidence interval of area 0.72 - 0.88 0.60 - 0.87

* The difference among the two areas is not statistically significant.

Figure 1. ROC curves for both EAT and EDI.



Discussion

ED screenings carried out on community
samples have used, for the most part, a two-
stage design. This type of methodology has
considerable value but, at least, four impor-
tant limits:

a. Use of any self-report can be affected
by denial and social desirability.

b. Not all people with AN have high lev-
els of fat phobia and drive for thinness.
Strober et al. (1999) and Ramacciotti et al.
(2002) found that about 15-20% of cases are
in this category. This group have lower
scores on other measures of eating disorder
psychopathology (e.g., the EDI) as well. In
Asian samples the frequency of the non-fat-
phobic state was even higher (35%) (Lee et
al. 2001) than in North America and West-
ern Europe.

c. These instruments assess the individ-
ual at one point in time. Symptoms of the
eating disorders can wax and wane over
time (Fairburn & Harrison 2003). In a
recent study (Lee et al. 2001), fat-phobic
anorexics often changed over time; about
31% switched and endorsed non-fat-phobic
items. In other words, these attributions are
not static but they vary according to envi-
ronment, life span and body weight.

d. Because the eating disorders are rela-
tively uncommon in a population even when
using questionnaires with adequate specifici-
ty, the PPV is low. Many of those interviewed
in the second stage prove to be false positives
and this increases the costs, thus reducing the
efficiency of the screening studies.

Specificity and PPV of a test used can be
calculated, while sensitivity, frequency of
false negatives and NPV of the same tests
are usually not available. This is because “a
picture of the negative predictive value of a

screening test can only be achieved when all
the subjects, including the low scorers, are
interviewed in the second stage” (Beglin &
Fairburn 1992). Such studies have not been
performed to determine these estimates for
eating disorders (Schoemaker 1998). Fur-
thermore, the evaluation of sensitivity and
specificity of the questionnaires are often
based on the validation studies performed
on clinical samples with ED full syndromes
compared with control groups, not infre-
quently with a very small sample size.

To reduce the number of false negatives
in the selection of the possible cases many
researchers have added other criteria (e.g.
BMI, amenorrhea) to the scores of the self-
administered scales, but only very few
researchers have tried to detect the false
negatives by a direct diagnostic assessment.

For example, a recent Spanish two-stage
survey tackled the problem of false nega-
tives in the epidemiology of ED (Ro-
driguez-Cano et al. 2005). At the second
stage of this research, 159 probable cases
(on the basis of the self-administered ques-
tionnaires) and 150 controls (randomly
selected from the remaining sample) were
examined by means of a structured inter-
view, the Spanish version of the SCAN sys-
tem or Schedules for Clinical Assessment in
Neuropsychiatry (Vazquez-Barquero et al.
1994). The authors found that 4 subjects, all
women (3.6% of the 112 females of the con-
trol group) were false negatives (both EAT
and BITE low scorers): the SCAN system
identified 3 cases of EDNOS and 1 of AN
full syndrome. If we compare these data
with those of our research we can find simi-
lar figures. The false negatives (both EAT
and BITE low scorers) were 3.6% in the
Spanish study; our false negatives (both
EAT and EDI low scorers) were 2.7%. T.
Rodríguez-Cano and her colleagues con-
clude that the relatively high percentage of
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false negatives, for the most part EDNOS,
indicate that up to now the prevalence of ED
in Spanish adolescents could be underesti-
mated and underline the importance of car-
rying out epidemiological studies which
would include standardized interview con-
trolling possible false negatives.

What about EAT and EDI? The results of
our study show that if we use the cutoff
points suggested by the authors (30 for
EAT40 and 50 for EDI) the sensitivity of the
two questionnaires is very low. The figures
are clearly inferior to those mentioned in the
original validation studies (Garner &
Garfinkel 1979, Garner et al. 1983). How-
ever, we must underscore that those studies
were conducted only with patients affected
by AN full syndrome (Garner & Garfinkel
1979, Garner et al. 1983). In our research,
even by selecting the cutoff points which
ensure the most balanced sensitivity/speci-
ficity ratio, the two questionnaires recognise
only about 70% of the cases. On the other
side, lower cutoff points with a sensitivity >
90% produce a too high number of false
positives (59 for EAT and 115 for EDI in a
total sample of 186 subjects). To sum up,
even though the areas under the ROC curves
indicate certain discriminant ability, the per-
centages are not adequate for accurate case
identification.

We think that this low sensitivity might
be explained, in the first place, by the fact
that all cases in our sample, except one case
of BN, which showed up in both question-
naires, are composed of EDNOS. The diag-
nostic category EDNOS was proposed and
investigated a number of years after the
development of the EAT40 and the EDI
(Fairburn & Harrison 2003, Norring &
Palmer 2005, Walsh & Satir 2005). The
EAT was in fact planned to detect possible
cases of AN full syndrome and the EDI to
describe the psychopathology of subjects

affected by AN and BN. Because of this it is
likely that the introduction of the EDNOS
diagnoses as part of the eating disorders
increases the PPV of the two questionnaires,
but lowers their sensitivity. By the way, in a
review article about the state of eating disor-
der screens Jacobi et al. wrote that no screen
was found explicitly aimed at detection of
partial or subclinical ED (Jacobi et al.
2004). Furthermore, people affected by ED
tend to deny the illness and/or hide it. The
great frequency with which the mass media
describe ED symptoms and in recent years
the appearance of harmful pro-AN chat
lines on the web has furthered a positive
view of these disorders and probably makes
it increasingly easier to hide them.

Finally, some words about the one-point-
prevalence of EDNOS: 8.6% in our study
and 4.9 % in the Spanish study (considering
only the females). How can we explain the
difference? Is it possible that the type of
diagnostic interview (SCAN vs. EDE) plays
a role?

Also in another Spanish study of a non-
clinical sample –concerning the validity of
the EAT using the DSM-IV (American Psy-
chiatric Association, 1994) and the ICD-10
(World Health Organization 1992) diagnos-
tic criteria for ED– in which almost all 18
year-old subjects (similar to those of our
sample) had been interviewed individually,
there was a much lower EDNOS prevalence
(Canals et al. 2002).

We are not able, obviously, to exclude
sociocultural factors to explain these differ-
ences. On the other hand, they may also be
due to the fact that the diagnostic interview
used by Canals et al. (2002) was the same
Spanish version of the Schedules for Clinical
Assessment in Neuropsychiatry (SCAN)
(Vazquez-Baquero et al. 1994) that Rodrí-
guez-Cano et al. employed in their research
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(Rodriguez-Cano et al. 2005). Using the
SCAN Canals and coll. found only one case
of AN and one of BN in a sample of 152 girls
(Canals et al. 2002). Another two cases of
atypical AN were found in this study using
diagnostic clinical methods and criteria that
were not described.

It is interesting to examine the EAT
results. The mean EAT scores (16.6±11.5 in
our study vs. 15.7±11.6 in the Spanish
study) and the percentages of subjects with
a score 30 or more (13.4% vs 9.3%) do not
show statistically significant differences.
But when comparing the percentages of
subjects with EDNOS diagnoses, the differ-
ences seem particularly significant (8.6% in
our study vs. 1.3% in the Spanish study, p =
0.007).

In other words, according to the EAT40
total score, the samples appear to be very
similar. It is therefore possible that the dif-
ference in the frequency of EDNOS diag-
noses depends fundamentally on differences
between the two diagnostic interviews used.
The Spanish studies did not use a standard-
ised interview constructed specifically for
the eating disorders and able to single out
EDNOS. The EDE 12.0D, on the other
hand, used in the current study, addresses
both requirements (Cuzzolaro & Petrilli
1988, Fairburn & Cooper 1993).

Our research has a serious limit i.e. the
small sample size. As we said in the section
Subjects and Methods, this sample size was
the best compromise between the costs and
the purposes of the study, that was especial-
ly aimed at identifying people suffering
from EDNOS. One way of dealing with this
is to rely on multi-centred community
screening, in which each of the research
groups administers to all both the self-report
instrument and diagnostic interview. Studies
of this type would significantly improve our

knowledge of the epidemiology of eating
disorders. One further benefit from such
work might be the improvement or develop-
ment of self-report instruments. As Wilson
and Jungner have written (Wilson & Jungn-
er 1968) “The evaluation of screening may
be considered from two separate aspects,
which yet have a certain connection with
each other. These aspects are, firstly, the
evaluation of tests or examinations and, sec-
ondly, the evaluation of results”.

From a psychopathological perspective,
through the identification of larger numbers
of cases, such studies would permit a better
knowledge of features and course of
EDNOS and thus increase the probabilities
of improving the current classification
scheme. In fact, a number of recent studies
comparing full- and partial-syndrome ED
have indicated that full cases cannot be
meaningfully distinguished from their sub-
threshold counterparts (e.g. Crow et al.
2002, Walsh & Satir 2005). Furthermore,
according to Fairburn & Harrison (2003),
the current classification “is unsatisfactory
and anomalous, in that about half the cases
seen in clinical practice are relegated to
atypical or not otherwise specified group”.

Conclusion

The main finding of this study is that
using a two stage screening approach leads
to a high rate of false negatives which might
lead to a significant underestimation of the
prevalence of ED, particularly of EDNOS,
too often classified as non eating disordered
subjects.

A second benefit is a better knowledge of
the psychometric features of two largely
used rating scales, EAT and EDI.
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