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Abstract
Purpose  In recent years, there has been growing interest in pathologically healthful eating, often called orthorexia nervosa 
(ON). Much of the literature in this area has been about point prevalence of ON in particular populations, which range from 
less than 1% to nearly 90% depending on the study. Despite this interest, there has been no extensive examination of whether 
those with pathologically healthful eating are detected by screening instruments that identify disordered eating. This study 
examines whether individuals who self-report suffering from ON score in the clinical range on the 26-item Eating Attitudes 
Test (EAT-26).
Method  Individuals (n = 354) sampled from both clinical and non-clinical settings were administered the EAT-26 to deter-
mine whether those who self-identify as having ON scored in a range that suggests disordered eating.
Results  Participants who self-report suffering from ON had a mean EAT-26 score of 30.89 (SD 12.60) scoring in a range that 
urges individuals to seek additional advice on whether there is an eating disorder present (scores of 20 and higher fall in a 
range suggesting a possible eating disorder). Furthermore, those in the ON group scored no differently than those reporting 
other eating disorders, but significantly higher than a non-clinical control group.
Conclusions  Our findings indicate that a screening instrument for a possible eating disorder is sensitive to pathologically 
healthful eating (but has no specificity).
Level of evidence  Level III, case control analytic study.

Keywords  Orthorexia nervosa · Pathologically healthful eating · EAT-26

Introduction

Pathologically healthful eating, so-called “orthorexia ner-
vosa,” has been of interest to eating disorder scholars and 
clinicians in recent years. While this alleged condition has 
yet to be widely accepted, it is believed that those with ON 

transition from an appropriate desire for healthy eating into 
pathological obsession for clean eating that leads to malnu-
trition or other medical problems, and/or social dysfunction 
[1]. There are case reports in the literature that note indi-
viduals without disrupted body image who have severely 
restricted their intake to the point of provoking malnutri-
tion and other complications that can medically debilitating 
[2–4]. While not yet codified in a classification system such 
as the Diagnostic and Statistical Manual of the American 
Psychiatric Association, diagnostic criteria for ON have 
been published and are widely cited [5], please see Dunn 
and Bratman for a more in-depth discussion of ON [5].

Measuring so-called ON, particularly assessing preva-
lence, is prominent in the literature. This may have to do 
with the seminal work by Donini and colleagues [6], whose 
work was the first scholarly effort in the area of pathologi-
cally healthful eating. They studied the prevalence of ON 
in an Italian sample. Since then, many others have used a 
version of Donini et al.’s ON instrument the, “ORTO-15,” 
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in community samples in a variety of counties, including 
Turkey, Hungary, Poland, Brazil, Spain, Austria, and the 
US [7–14]. Point prevalence rates for ON, typically based 
on the ORTO-15 or one if its derivatives, vary widely, rang-
ing from less than 1% to nearly 90% in some samples. This 
has led some to suggest great caution be used when trying 
to identify ON using the ORTO-15, as this instrument has 
questionable psychometric properties. It likely identifies 
healthy eating effectively, but is less sensitive to pathologi-
cally healthful eating, and, therefore, has inflated results [15, 
16]. Despite this work, there is little in the peer-reviewed 
literature that examines whether traditional tools designed to 
identify those with disordered eating are sensitive to patho-
logically healthful eating.

Identifying individuals with eating disorders (ED) is 
important, as those with EDs are known to have significant 
disease burden. These burdens include psychiatric comor-
bidity, such as mood disorders, impulse control disorders, 
substance abuse, anxiety, and personality disorders [17–26]. 
In addition, there are often co-occurring medical complica-
tions. For those with anorexia nervosa (AN), medical com-
plications include cardiac arrhythmia, hypotension, derma-
tologic changes, amenorrhea, infertility, respiratory failure, 
and osteoporosis [27–32]. Those with bulimia nervosa (BN) 
can develop esophageal injuries, electrolyte imbalances, 
and hypovolemia from self-induced vomiting and laxative 
abuse [33, 34]. Suffers from binge-eating disorder (BED) 
are known to have medical problems associated with obe-
sity, such as diabetes, hypertension, dyslipidemias, and sleep 
disorders [35, 36]. The medical complications of Avoidant/
Restrictive Food Intake Disorder (ARFID) tend to be related 
to malnutrition and often present with similar health com-
plications as those with AN [37, 38]. With these medical 
comorbidities, it is not a surprise that suffering from an ED 
is associated with increased risk of mortality [39–41].

Potential ramifications of pathologically healthful eating 
are not well understood. However, because of the malnu-
trition that may accompany this condition, it is likely that 
those with ON have health effects similar to those with AN 
and ARFID. Having any ED takes a toll. The cumulative 
effect is that those with EDs are known to have significant 
medical, psychiatric, social, and economic burden from their 
disease [42, 43]. Those with so-called ON are likely no dif-
ferent than those with other EDs. Given the potential disease 
burden of pathologically healthful eating, it is imperative 
to identify those with disordered eating as early as possible 
[44].

To our knowledge, there are no peer-reviewed studies 
that discuss whether eating disorder screening instruments 
are sensitive to pathologically healthful eating. There is 
believed to be overlap between ON and traditional EDs, 
particularly AN, in that both types of patients are believed 
to exhibit obsessive/compulsive features, poor insight into 

the condition, guilt, functional impairment, and cognitive 
rigidity [14, 45]. Therefore, we hypothesized that an eating 
disorder screening instrument would be sensitive to symp-
toms consistent with pathologically healthful eating.

Method

Participants

Data collection commenced after the institutional review 
board at the University of Northern Colorado approved 
research with human participants. Informed consent was 
obtained from all individuals included in the study. Individu-
als who participated in the study (n = 364) were recruited 
from a variety of sources. To assure that there was a sam-
ple of individuals who did not have an ED, students from 
a mid-sized US university were recruited (n = 236). Being 
actively in treatment for an ED was an exclusion criteria to 
assure our control group could function as a non-clinical 
control group. Those from the college ranks who reported 
being in treatment for an ED (n = 30), we reassigned into a 
clinical group. Most participated in return for extra-credit 
in a course or to complete a research requirement for an 
introductory psychology course. Clinical subjects had the 
inclusion criterion of reporting presently being in active 
treatment for an eating disorder and were recruited from 
several sources, including from an inpatient eating disorder 
program (n = 38), as well as solicited through social media 
(n = 90). Ten of the 364 participants did not complete the 
entire study, resulting in a total of 354 subjects.

Materials and procedure

The Eating Attitudes Test (EAT) was developed in the late 
1970s as a 40-item instrument to detect AN [46]. Later stud-
ies found that the instrument was sensitive to BN as well 
as other types of disordered eating [47, 48]. A subsequent 
factor analysis found that 14 items could be discarded. The 
resulting 26-item tool has almost the same psychometric 
properties as the original instrument, making the “EAT-26” 
as effective as the original “EAT-40” [49]. Over the years, 
the instrument has continued to be of value even as the diag-
nostic criteria have been revised [50]. Given that the EAT-26 
is self-administered in a short time and is sensitive to dif-
ferent EDs, it has been translated into other languages, and 
found to be useful in samples of children and adolescents 
[51, 52]. It is among the most widely used screening instru-
ments for EDs. With its pedigree, it is an ideal instrument to 
determine whether potential pathologically healthful eating 
can be detected by a screening tool. The original scoring 
method was used.

Author's personal copy



Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity	

1 3

Permission to reproduce the EAT-26 was obtained by 
the River Centre Foundation. It was then made available 
in two formats, a pencil and paper version, and one that 
could be accessed online. The online version was hosted by 
Qualtrics. College students and those participants recruited 
through social media were given a link to the study. Those 
participating from the clinical site used the pencil and paper 
version of the EAT-26 that was laid out precisely the same 
way as the online version. These responses were then manu-
ally entered into Qualtrics as well. Participants responded 
to the EAT-26 as well as answering demographic questions 
about themselves.

Participants self-identified their ED by endorsing a ques-
tion of whether they were presently in treatment for an ED 
by selecting their particular condition from a range of diag-
noses. Participants were only permitted to identify one disor-
der. Based on their self-report of what they were in treatment 
for, they were placed into one of the seven groups. Those 
reporting no history of an ED were placed into a control 
group. The remainder were sorted into one of the six remain-
ing groups based on which ED they identified.

Results

Of the 354 participants, 307 (86.7%) identified as women; 
7 (3.0%) did not identify their gender. The mean age was 
21.6  years (SD 12.9). On the EAT-26, scores above a 
20 indicate concern for disordered eating. We used the 

instrument’s original scoring rubric. A Cronbach’s alpha 
was calculated for the whole sample, and it was an accept-
able .75. Table 1 shows mean EAT-26 score by group.

One-way ANOVA indicated significant differences 
between groups, F(6, 348) = 25.46, p < .001. Post-hoc 
analysis using Least Significant Difference indicates that 
the control group scored significantly (p < .05) lower than 
all of the clinical groups. However, there were no statisti-
cally significant differences found between the four groups 
identified with DSM-5 EDs (AN, BN, ARFID, BED). 
Most noteworthy is that the mean group score for those 
reporting orthorectic behavior exceeded the clinical cut 
score (20) and was not statistically different than any of 
the other ED groups.

The EAT-26 also consists of three subscales: Dieting, 
Bulimia and Food Occupation, and Oral Control [48]. 
Items for each scale are calculated by summing scores 
across items on the subscale. Table 2 contains these scores.

A one-way ANOVA was calculated comparing mean 
subscale scores across groups. On the Dieting subscale, 
there were statistically significant differences: F(6, 
348) = 18.61, p < .001. Post-hoc Least Significant Dif-
ference analysis indicated that all groups scored signifi-
cantly higher than the Control group, except BED which 
was not statistically different. On the Bulimia and Food 
Control scale: F(6, 348) = 18.21, p < .001, post-hoc Least 
Significant Difference analysis indicated that all groups 
scored significantly higher than the Control group, 
except BED which was not statically different. Those in 
the ON group, had significantly higher scores than BN 
group, but did not score statistically different than those 
in the AN group. Finally, on the Oral Control scale: F(6, 
348) = 9.23, p < .001. Post-hoc Least Significant Differ-
ence analysis indicated that the Control group was sta-
tistically different than the other groups, except for the 
BN group. There were no statistically significant differ-
ences between the ON and any other group other than the 
Control.

Table 1   Mean EAT-26 score by group

Group N (%) Mean EAT-26 score (SD)

Control—no eating disorder 206 (58) 14.66 (11.94)
Anorexia nervosa 52 (15) 27.33 (15.70)
Bulimia nervosa 30 (8) 25.49 (9.78)
ARFID 6 (2) 29.53 (15.54)
Binge-eating disorder 5 (1) 16.20 (13.62)
Orthorexia nervosa 44 (12) 30.89 (12.60)
Other disordered eating 11 (3) 31.09 (14.80)

Table 2   Group mean (and SD) 
EAT-26 scores across subscales

Group Dieting Bulimia and food preoc-
cupation

Oral control

Control—no eating disorder 7.58 (7.99) 3.10 (3.65) 2.39 (2.77)
Anorexia nervosa 16.32 (10.53) 6.90 (4.34) 4.77 (3.39)
Bulimia nervosa 16.00 (9.99) 6.33 (4.91) 3.53 (3.88)
ARFID 16.67 (10.75) 6.67 (3.88) 5.00 (3.28)
Binge-eating disorder 9.00 (9.54) 4.60 (2.51) 2.00 (1.38)
Orthorexia nervosa 18.18 (8.73) 8.08 (4.65) 4.80 (3.27)
Other eating disorder 23.36 (4.67) 9.09 (3.18) 6.55 (3.70)
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Discussion

The mean EAT-26 score for those identifying as having 
ON fell into the range indicating concern for having an 
ED. Furthermore, the mean EAT-26 score was signifi-
cantly higher than the control group. As the previous stud-
ies have noted [48], the EAT-26 is sensitive to a range of 
disordered eating, and these findings suggest that this is 
also the case with pathologically healthful eating. As ON 
tends to be inconsistent with the unifying feature of AN 
and BN of self-evaluation being unduly influenced by body 
shape or weight, it is likely that the EAT-26 is sensitive 
(but not specific) to other features of disordered eating. 
This may include obsessive/compulsive features [14].

Based on analysis of the subscales, the ON group had 
a very high score on the Diet subscale. This is consistent 
with what we think that we know about pathologically 
healthful eating, in that these individuals can develop mal-
nutrition based on rigid rules about dieting [5]. Interest-
ingly, the ON group scored higher than the BN group on 
the Bulimia and Food Occupation subscale. Finally, the 
ON group had a higher Oral Control score than the Con-
trol group, but not when compared with the other clinical 
groups. This may reflect the restricting nature of patho-
logically healthful eating.

These results should be interpreted with some caution, 
however, as there are some potential confounds that may 
pose limitations. The first is that there is no “official” 
diagnosis for ON, and some argue that the condition does 
not exist. This limits the ability for researchers to con-
duct studies with such individuals as we still do not know 
enough about this possible condition. We tried to over-
come this by enrolling participants if they acknowledged 
being in active treatment for an eating disorder. We then 
sorted participants based on their self-reported diagnosis. 
Of course, this is placing a great deal of faith in people 
to  accurately communicate their particular condition. 
Participants self-identifying their condition could lead to 
individuals in the ON group who truly suffered from AN 
or BN. This could artificially inflate the ON group EAT-
26 score.

There are also some who suggest that pathologically 
healthful eating is a phase of recovery from AN [53]. If 
this were the case, this would certainly create a group that 
scores in a similar manner to those with AN. It is also pos-
sible those in the ON group had enough AN symptomatol-
ogy that accounted for the mean EAT-26 score exceeding 
20 and being significantly higher than the control group. 
It may also be that ON is no different than AN and that 
pathologically healthful eating is simply a variant of a 
known eating disorder. This would of course could account 
for why those in our ON group scored in the manner that 

they did. Finally, some have suggested that there is overlap 
between ON and Avoidant/Restrictive Food Intake Disor-
der (ARFID) [54]. This, too, could account for the mean 
score of the ON group. However, when considering that 
ON and ARFID share overlap, these results are relatively 
robust considering some psychometric measures may not 
be sensitive to the disorder [54].

There were some notable areas where the ON group 
was not statistically different from the other ED groups. 
For example, BED is quite different from restricting EDs 
in that these individuals typically gain weight through 
compulsive eating [5]. However, those in the study who 
self-identified as having BED were infrequent (n = 5). It 
is likely that the study was underpowered to detect statis-
tically significant differences between the ON and BED 
group if such differences exist. It may also be that there 
was insufficient power to detect statistical differences 
between the ARFID group (n = 6) and ON group. How-
ever, given the suggested overlap mentioned above regard-
ing ARFID and ON, it is not surprising that these groups 
were not statistically different.

Finally, a remaining confound is that not all individuals 
responded to the study items in the same medium. Some 
took the instrument in a pencil and paper form, while 
others (mainly those recruited through social media) 
responded to the items in an online format. We attempted 
to minimize differences due to two different media in use 
by having the pencil and paper format closely resemble 
what those who viewed a screen saw.

It is important that screening instruments can identify 
pathologically healthful eating, as this alleged condition 
can be quite debilitating with severe health ramifications. 
While more study is needed, it is likely that the health 
and social complications that accompany pathologically 
healthful eating are similar to the burden of suffering from 
other EDs. Given that ON is not codified by a sanctioned 
classification system, it is likely underappreciated [55]. 
This makes identifying those with the condition more dif-
ficult. However, the sensitivity of the EAT-26 to pathologi-
cally healthful is promising. This screening instrument is 
often used to signal individuals that their dietary habits are 
concerning and to encourage them to discuss their eating 
with a trained professional. Clearly, any first step in the 
treatment of ON is a discussion between patient and clini-
cian. Future research in this area should examine whether 
other screening instruments, such as the SCOFF [56] or 
EDE-Q [57] can also identify those with purported ON.
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