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Abstract

Aim The aim of this literature review was to identify the tools developed and used to assess orthorexia nervosa (ON).
Methods A systematic search was executed in PubMed, Biomed Central, and PsycINFO. The final list included 70 articles
that were critically analyzed.

Results A total of six tools were reported to assess ON: the BOT, the ORTO-15, the EHQ, the DOS, the BOS, and the TOS.
The tools were based upon different conceptualizations of ON and of its diagnostic criteria. Although they were different,
all the conceptualizations derived from the initial definition of ON provided by Bratman in 1997. None of the methodologies
adopted for tool construction considered end users or client perspectives and, when carried out, the validations of the tools
were fragmented and often based on specific populations.

Conclusion This study may be a starting point for the construction of a new diagnostic tool for ON. Starting from the meth-
odological weaknesses identified by this review, it was possible to derive some suggestions for future research: (a) developing
a modern re-conceptualization of ON, comprehensive of end-user perspectives; (b) adopting qualitative data collection tech-
niques to gain insights into how to diagnose ON; and (c) actively involving diverse stakeholders for constructing a new tool.

Level of evidence Level of Evidence: I, systematic review.

Keywords Orthorexia nervosa - Diagnosis - Psychometrics - Eating behavior - Assessment

Introduction

The term orthorexia nervosa (ON) was first proposed by
Bratman in 1997 to define a pathological fixation to eat
proper food [1]. Since then, not only has ON had a great
media success, but it has also been the subject of many sci-
entific studies. Orthorexia nervosa is characterized by an
exasperated selection of food based on beliefs of health
aspects [2]. ON starts as an innocent desire to overcome
illness or to improve health, but over time, it becomes a
strict self-imposition of a dietary regimen, which also feeds
a sense of superiority over those who eat unhealthy food
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[1]. This behavior can be considered ON when the indi-
vidual spends most of the time planning, purchasing, and
eating healthy meals [1], and when obsessive thoughts,
compulsive behaviors, self-punishments, and escalating
restrictions appear [3]. This disordered eating pattern has
negative consequences for the physical health and social life
of the individual. The physical health may worsen, because
entire categories of food may be avoided, causing nutritional
deficiencies [2, 4, 5]. The social life may worsen, as this
avoidance of food categories may influence social behavior,
causing social isolation and disruption of social relation-
ships [5, 6].

The literature review recently conducted by Cena et al.
[7] reports that no official set of diagnostic criteria for ON
exists. Consequently, some studies adapted to orthorexia the
DSM criteria for anorexia nervosa (AN), avoidant/restric-
tive food intake disorder, and body dysmorphic disorder,
while other studies developed specific diagnostic criteria for
orthorexia [7]. This adoption of different diagnostic crite-
ria has led to the development of different diagnostic tools,
which report prevalence rates ranging from 1 to 90% [8, 9].
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Despite the most used tools have been the ORTO-15 and the
orthorexia self-test (BOT), the Dusseldorf Orthorexia Scale
(DOS) and the Eating Habits Questionnaire (EHQ) have also
been used in some studies [7]. Furthermore, psychometric
concerns have been raised about these tools and new tools
have been developed recently with the intent to overcome
these criticisms [5]. The result is a large number of frag-
mented, often just loosely connected tools to diagnose ON,
each based on its own conceptualization of ON and its own
interpretation of diagnostic criteria.

The lack of an agreement on what orthorexia nervosa is
and on how it can be diagnosed contributes to its non-recog-
nition as a psychiatric disorder by the international psychi-
atric classifications such as DSM and ICD. However, before
we reach such an agreement, a critical analysis is needed of
the existing diagnostic tools for ON and of the diagnostic
criteria on which these tools are based. Although there has
been a recent review about ON [7], it did not strictly focus
on diagnostic tools and on their critical comparison. Further-
more, a new tool has recently been developed, i.e., the Teruel
Orthorexia Scale [10], which was not included in the review
by Cena et al. Having an overview of the basis of the tools,
insights in the way they were developed and applied may
shed light on their strengths and limitations and provide the
base for development of a unified approach to ON.

Research aim

The aim of this literature review was to map and present an
in-depth critical analysis of the existing tools that were cre-
ated and used to assess ON. This was achieved by reviewing
the various conceptualizations of ON used in the tools, map-
ping the methods utilized for development and validations of
different tools, and identifying the strengths and limitations
of these tools.

Methods
Search procedure

The search for relevant articles was conducted via two
routes, due to the broad scope of this study. First, PubMed,
Biomed Central, and PsycINFO databases were systemati-
cally searched. No restrictions were made regarding the pub-
lication date, because ON is a relatively new disorder. The
search syntax used was: “orthorexia OR orthorexic NOT
review”. This was done to exclude literature reviews and
to include only original articles. The second route included
a manual search of grey literature and/or books that pos-
sibly presented the development of a diagnostic tool for ON
(e.g., the book Health Food Junkie). This was done using
the search engine Google and Google Scholar using the
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keywords: orthorexia and orthorexic. The aim was to iden-
tify the books or non-peer reviewed articles that possibly
developed tools or instruments to assess ON. This was done,
because ON is very popular outside the scientific commu-
nity and information about ON can be found on the internet
or in books. The literature search was conducted accord-
ing to the seven steps reported on the Cochrane Handbook
of Systematic Reviews of Interventions [11] and following
procedures described in PRISMA statement. A flowchart
describing these processes is reported in Fig. 1.

Inclusion and exclusion criteria

In line with the aim of the review, inclusion criteria were: (a)
study that develops a tool to assess ON, that validates a tool
to assess ON, that adapts/translates a tool to assess ON, or
that uses a tool to assess ON; (b) full-text available; (c) Eng-
lish, Italian, or German language. The choice of languages
was determined by the languages spoken by the authors.

Screening and study selection

The initial search produced a total of 212 articles. Seventy-
three duplicates were removed, together with 36 articles,
whose full text was not available, or that did not meet the
language requirements. The abstracts of the remaining
103 articles were screened, and 33 articles were removed,
because they did not meet the inclusion criteria for this
review. A total of 70 articles were obtained in the end, which
were divided in two groups, namely, studies that developed,
validated, or adapted diagnostic tools for ON (n=22), and
studies that used diagnostic tools to diagnose ON (N =48).

Data analysis

The analysis was initially conducted by separating studies
that developed, validated, and adapted a tool to assess ON,
from studies that used a tool to assess ON. The first category
of articles was critically read with the intention of extrapo-
lating all the important information. The second category
was read with the intention of exploring how the tools were
used. Information extrapolated by the first category of arti-
cles was: (a) title, (b) publication year, (c) author, (d) aim,
(e) context, (f) conceptualization of ON, (g) characteristics
of ON, (h) diagnostic criteria (i) methods, (j) psychomet-
ric properties, and (k) results. Information extrapolated by
the second category of articles was: (a) title, (b) publication
year, (c) author, (d) aim, (e) context, (f) conceptualization
of ON, (g) characteristics of ON, (h) tool used, (i) methods
(j) critiques to the tool, and (k) results. A critical compari-
son of the information obtained was finally conducted and
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all the information regarding a specific tool were integrated
together.

Results

A detailed overview of the most important information
extrapolated by the articles is reported in Table 1. Of the 70
articles analyzed, 22 articles refer to studies that developed,
validated, or adapted diagnostic tools for ON. Of these 22
articles, seven articles refer to studies that developed original
tools, this meaning that the remaining 15 articles refer to
studies that validated or adapted existing tools. Forty-eight
articles refer to studies that used diagnostic tools to diagnose
ON.

The first category of articles, namely, those that devel-
oped, validated, or adapted diagnostic tools for ON, were
published between 2000 and 2018. The countries where
these studies came from were: Spain (n=4), USA (n=3),
Germany (n=3), Austria (n=2), Italy (n=2), Turkey (n=2),

Poland (n=2), Australia (n =2), Brazil (n=1), and Hungary
(n=1). The second category of articles, namely, those that
used a tool to diagnose ON, was published between 2006
and 2018. The countries, where these studies came from
were: Italy (n=8), Turkey (n=7), USA (n=7), Poland
(n=6), Germany (n=06), Sweden (n=2), UK (n=2), Spain
(n=2), Portugal (n=2), Hungary (n=2), India (n=1), Aus-
tria (n=1), and Greece (n=1). The majority of the studies
that developed and used tools to diagnose ON used quantita-
tive methodologies for data collection.

Below is reported a description of the tools created to
diagnose ON. The tools will be presented following an his-
torical timeframe. The information will be presented in the
following order: (a) year and country of origin; (b) concep-
tualization of ON; (c) diagnostic criteria considered; (d)
methodology employed; (e) characteristics of the tool; (f)
adaptations; (g) adoption of the tool from other studies; and
(h) criticisms of the tool.
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Table 1 Table reporting the most important information for each diagnostic tool

Author Year Country  ON conceptualization No. of No. of studies ~ Main criticisms
adapta-  that used the
tions tool

BOT Bratman and Knight 2000 USA Obsession over healthy 2 7 Lack of validation
eating, which seems to [12-14]
be acquiring the char-
acteristics of an ED

ORTO-15 Donini et al. 2004, 2005 Italy Eating behavior disorder, 10 32 Overestimation of ON
characterized by a prevalence [9, 15-18]
combination of eat- Weak psychometric
ing, behavioral, and properties [9, 15, 19,
obsessive-phobic 20]
personality traits

EHQ Gleaves, Ambwani and 2013 USA Overwhelming preoc- - 5 Lack of criterion-related

Graham cupation on eating validity [21]

healthfully

DOS Barthels, Meyer, and 2015 Germany A possibly pathological 1 5 Inability to differentiate

Pietrowsky fixation on a healthy between anorexic and

diet orthorexic patients [22]

BOS Bauer et al. 2018 Spain Pathological fixationon — - -
healthy food intake

TOS Barrada and Roncero 2018 Spain An extreme or excessive — - -

preoccupation with
eating food believed to
be healthy

Orthorexia self-test
Year and country of origin

The orthorexia self-test developed by Bratman (BOT) was
the first questionnaire created to assess ON. It was devel-
oped at the beginning of the 2000s by US physician Steven
Bratman and was first presented in his book Health Food
Junkies [23].

Conceptualization of orthorexia nervosa

The conceptualization of ON on which the tool is based
defines ON as an “obsession over healthy eating, which
seems to be acquiring the characteristics of an ED” [23].

Diagnostic criteria considered

Although Bratman mentioned no diagnostic criteria, the
BOT was based on some characteristics of the disorder that
the author identified in his daily practice as an alternative
medicine practitioner. These characteristics are: (a) spend-
ing more than 3 hours per day thinking, cooking, shopping,
and reading about food; (b) planning future meals; (c) caring
more about the healthiness of food than the pleasure of eat-
ing; (e) diminished quality of life; (f) getting stricter with the
diet; (g) decreasing social experiences with food; (h) feeling
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of superiority/increasing self-esteem; (i) feeling of guilt; (j)
social isolation; (k) sense of control [23].

Methodology employed

No methodological construct used to develop the tool was
reported. For this reason, Bratman defined the BOT an
“informal” test [23] or, more recently, even a ‘“non-existent”
test [3].

Characteristics of the tool

The tool consists of 10 yes/no questions, the answer of which
allows identifying ON. Precisely, if an individual answers
“yes” to two/three questions, he/she has at least a touch of
ON; if an individual answers “yes” to four questions, he/
she is in trouble; and if an individual answers “yes” to all
the questions, he/she needs help [23]. The original version
of the BOT lacks of validation; therefore, no psychometric
properties were found in the literature.

Adaptations

The BOT was adapted to other languages, i.e., German
and Swedish [13, 24]. The German version of the BOT,
the ORTHO-10, underwent a validation process in Ger-
many [25]. The validation excluded one item from the
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questionnaire and suggested a two-factor model, the factors
being “eating disorders specific” and “orthorexia specific”
[25]. The internal consistency was shown to be better for
the first factor and than for the second one (¢ =0.71 and
a=0.57, respectively), with a total Cronbach alpha of
a=0.73 for the random sample [25].

Adoption of the tool by other studies

Despite the lack of validation, the original BOT was used
by four studies [12, 14, 26, 27]; the Swedish version of the
BOT was used by one study [13]; and the ORTHO-10 by
two studies [24, 28]. The studies were aimed at exploring
risk factors for ON and exploring associations between ON
and other phenomena. None of the studies was aimed at
identifying the prevalence of ON in a certain group or area;
therefore, more than percentages obtained by the tool, the
studies considered differences between groups.

Criticisms of the tool

The main criticism raised towards this tool was the poor
clinical utility due to the lack of validation [12, 14, 26].

ORTO-15 test
Year and country of origin

The ORTO-15 test has been the most used tool to assess ON.
It was created in the years 2004-2005 by an Italian research
group [2, 29].

Conceptualization of orthorexia nervosa

The conceptualization of ON on which the tool was based
defines ON as an “eating behavior disorder, characterized by
a combination of eating, behavioral, and obsessive-phobic
personality traits” [2].

Diagnostic criteria considered

The diagnostic criteria considered by the authors to diagnose
ON were the presence of health-fanatic eating habits, and
the presence of obsessive—compulsive habits or phobia [2].
Methodology employed

The test was derived from the BOT, but the authors modi-

fied the verbal aspects of some items and added questions
reflecting the obsessive—compulsive traits.

Characteristics of the tool

The tool consists of 15 multiple-choice questions, which
inquire about the cognitive-rational area, the clinical area,
and the emotional area. The answers are based upon a
4-point Likert scale (always, often, sometimes, never). Ques-
tions that reflect an orthorexic tendency are scored one point,
whereas four points are assigned to those showing normal
eating habits. Therefore, higher scores indicate more mod-
erate orthorexic tendency, while lower scores indicate ON.
The threshold initially established by the authors was 40;
however, studies that considered a threshold of 35 can also
be found. A validation followed the construction of the tool,
which confirmed a three-factor model, and reported a sensi-
tivity of 100%, a specificity of 73.6%, a positive predictive
value of 17.6%, and a negative predictive value of 100%
[29].

Adaptations

Several adaptations to other languages followed the con-
struction of the ORTO-15. Two adaptations were done to
Turkish [30, 31]. The first adaptation did not evaluate the
psychometric properties of the translated tool, while the
second one executed a validation process, which reduced
the number of items to 11, confirmed a three-factor model,
obtained a Cronbach alpha of a=0.62, and defined a thresh-
old value of 27 [31]. The ORTO-15 was then adapted to
Portuguese [32]. In this case, the authors confirmed a
three-factor model and removed three items, thus obtaining
a 12-item questionnaire with a Cronbach alpha of a=39.
Following, the ORTO-15 was adapted to Hungarian [33].
This adaptation confirmed a single-factor model and implied
again the removal of three items, with the obtainment of
a Cronbach alpha of a=0.82. Two polish adaptations fol-
lowed [34, 35], with the first one maintaining nine items and
confirming a Cronbach alpha of «=0.64, and the second
one maintaining all 15 items and confirming a Cronbach
alpha of a=0.78. The ORTO-15 was then adapted to Ger-
man [36]. This adaptation removed six items and confirmed
a 9-item questionnaire with a Cronbach alpha of a=0.67 and
a single-factor structure. The adaptation of the ORTO-15 to
English was carried out by two Australian research groups
[37, 38]. The first group maintained nine items and calcu-
lated a Cronbach alpha of a=0.73, while the second one
maintained just seven items, calculated a Cronbach alpha of
a=0.83, and confirmed a single-factor model. Finally, an
adaptation to Spanish was carried out [39, 40], which con-
firmed a three-factor structure for an 11-item questionnaire,
confirmed a Cronbach alpha of a=0.75, and established a
threshold of 25.

@ Springer



676 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2019) 24:671-682

Adoption of the tool by other studies

The ORTO-15 and its adaptations were used by 32 studies.
The aims of these studies can be grouped in five main cat-
egories: (a) identification of risk factors for ON; (b) identi-
fication of cross-cultural differences; (c) investigation of the
relationship between ON and AN or obsessive—compulsive
disorder (OCD); and (d) prevalence of ON. Two case studies
adopted the ORTO-15 to assess the presence of orthorexic
traits [20]. Many of the studies were conducted on a sam-
ple of students (n=15) [15, 18, 40-52], while other studies
focused on risk groups, such as eating disorders patients
(n=3) [16, 44, 51], athletes or gym attendees (n=3) [19,
53, 54], dietitians (n=2) [55, 56], vegans/vegetarians (n=1)
[57], yoga practitioners (n=1) [58], and artists (n=1) [59].

Criticisms of the tool

Several criticisms were raised towards the ORTO-15 and
its adaptations. First, it was accused to overestimate the
prevalence of ON [16, 18], because it incorrectly identifies
dieting as harmful, without also confirming accompanying
pathology [9, 46]. Second, validity and reliability of the
tool were also questioned [15, 55], together with its internal
consistency [60]. Finally, the ORTO-15 was accused to not
be based on the most recent diagnostic criteria developed
by Dunn and Bratman [71]. Despite that, however, some
authors acknowledged the ORTO-15 being at present the
only well accepted method of screening for symptoms of
ON [15, 55].

Eating Habits Questionnaire
Year and country of origin

The Eating Habits Questionnaire (EHQ) was developed in
2013 by Gleaves, Ambwani, and Graham in the USA [8].

Conceptualization of orthorexia nervosa

The conceptualization of ON on which the EHQ is based
defines ON as an “overwhelming preoccupation on eating
healthfully” [8].

Diagnostic criteria considered

The diagnostic criteria considered for the tool construction

were extrapolated from the analysis of Bratman and Knight’s
case studies.
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Methodology employed

The construction of the tool started from an initial 160-item
pool. Additional ten items required participants to rank the
importance of five qualities. Following, four advanced grad-
uate students in clinical psychology dealing with ON in their
practice assessed the degree to which the content surveyed
by the EHQ captured the construct of ON. Only items that
all four raters agreed upon were maintained. This process
initially resulted in 59 items. After the validation process,
the final tool was reduced to 21 final items.

Characteristics of the tool

The answers to the 21-item questionnaire need to be ranked
on a Likert scale (from “False, not at all true” to “Very
true”). The areas inquired by the questionnaire are knowl-
edge of healthy eating, problems associated with healthy
eating, and feeling positively about healthy eating. The vali-
dation that followed confirmed a three-factor model, with an
internal consistency of a=0.90, a=0.82, and a=0.86 for
the three factors, respectively.

Adoption of the tool by other studies

Five studies that used the EHQ were found by the current
review [20, 60-63]. The main aims of these studies were (a)
to assess ON correlates with personality traits, (b) to assess
the relation between ON and exercise, and (c) to investigate
the influence on ON of ethical or non-ethical motives for
following special diets. The majority of the studies was con-
ducted on a sample made up of students (n=3).

Criticisms of the tool

Except for the lack of criterion-related validity [21], no criti-
cisms were raised towards this specific tool.

Dusseldorf Orthorexia Scale

Year and country of origin

The Dusseldorf Orthorexia Scale (DOS) is a tool developed
in 2015 by Barthels, Meyer, and Pietrowsky in Germany
[64].

Conceptualization of orthorexia nervosa

The authors conceptualized ON as ““a possibly pathological
fixation on a healthy diet”.
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Diagnostic criteria considered

The diagnostic criteria considered for the tool construction
were extrapolated from the analysis of Bratman and Knight’s
case studies.

Methodology employed

The quantitative methodology employed was based upon a
multi-level item and factor-analytical selection process, with
an evaluation on a sample of 1340 subjects.

Characteristics of the tool

The tool is made up of ten questions aimed at measur-
ing orthorexic eating behaviors. A 4-point Likert scale is
applied, which goes from “This applies to me” (four points)
to “This does not apply to me” (one point). Higher scores
indicate the presence of ON. The threshold value that has to
be considered is 30, while scores ranging between 25 and 29
indicate risk for ON. The validation of the tool confirmed a
single-factor model and an internal consistency of a=0.84.

Adaptations

After its construction and validation in German, it was vali-
dated in English (E-DOS) [65]. The E-DOS confirmed a
Cronbach alpha of @=0.88 and showed that the elimination
of any of the ten items would not increase this value. Fur-
thermore, it confirmed a single-factor model.

Adoption of the tool by other studies

Five studies conducted in Germany used the DOS to evalu-
ate the presence of ON from 2016 to 2018 [22, 66—69]. The
aims of these studies revolve around investigating the asso-
ciation between ON and special diets or AN, and identifying
the prevalence of ON.

Criticisms of the tool

Only one criticism has been made of the DOS, that is to
say that in patients suffering from AN, it does not seem to
be able to differentiate between anorexic and orthorexic
patients [22].

Barcelona Orthorexia Scale

Year and country of origin

The Barcelona Orthorexia Scale (BOS) was developed in
2018 by Bauer et al., in Spain.

Conceptualization of orthorexia nervosa

The conceptualization of ON on which the tool construction
was based defines ON as a “pathological fixation on healthy
food intake” [70].

Diagnostic criteria considered

With regard to the diagnostic criteria, the tool was based
upon the latest diagnostic criteria developed by Dunn and
Bratman [71] and the available scientific literature on ON.

Methodology employed

The methodology adopted to develop the tool was the Delphi
method, which consisted in an iterative process in which
Spanish and English experts in the field of eating disorders
gave their opinion about ON, more than once. The pro-
cess was anonymous and experts received feedback after
each round through group statistical response. The experts
assessed for each item: (a) representativeness of the specific
content area of ON; (b) clarity; and (c) possible observa-
tions. Only experts who participated in the previous round
were invited to the next one. In the second and third rounds,
experts had the possibility to see group statistical response,
expressed through median and interquartile range. Consen-
sus was reached when more than 50% of responses agreed
with a statement. The final result was a questionnaire that
included 64 items investigating six content areas: (a) cog-
nitive; (b) emotional; (c) behavioral; (d) negative conse-
quences on health; (e) negative consequences on social and
academic functioning; and (f) differential diagnosis. The
BOS lacks validation; therefore, no psychometric proper-
ties are available to be consulted.

Criticisms of the tool

No studies were found that used the BOS to assess the pres-
ence of ON; therefore, no criticism was found to this tool.
However, the authors themselves identified some limitations.
First, Spanish experts were significantly less knowledgeable
about ON than the English ones. Second, not all experts
were specifically dealing with ON, but some of them were
dealing with eating disorder in general. Third, many of the
participants were working in the field; therefore, 57% of
them did not publish papers on ON. Finally, participants
were contacted by looking at authors of scientific articles;
thus, it may be that some of them were co-authors, being
students or statistical consultant [70].
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Teruel Orthorexia Scale
Year and country of origin

The Teruel Orthorexia Scale (TOS) is the latest tool devel-
oped to assess ON. It was created in 2018 by Barrada and
Roncero, in Spain.

Conceptualization of orthorexia nervosa

The conceptualization of ON on which the authors based
on the TOS comes from the latest publication of Steven
Bratman [3] and defines ON as “the pathological aspect of
Orthorexia”, being “an extreme or excessive preoccupation
with eating food believed to be healthy” [10]. This dualis-
tic conceptualization of ON implies also the presence of
a “healthy Orthorexia”, which instead is an approach to
healthy nutrition that is not pathological.

Diagnostic criteria considered

The diagnostic criteria considered by the authors were based
on an extensive literature review, after which two authors
independently developed a battery of items that identify ON.

Methodology employed

The first step for the creation of the tool was the develop-
ment of a pool of 93 items characterizing ON. After delet-
ing duplicates, 46 items remained, which were then grouped
independently by the authors. With the aim to create a ques-
tionnaire with mutually exclusive content, redundant items
were deleted, until a final version of 17 questions. A valida-
tion process followed, which confirmed a two-factor model
(i.e., healthy orthorexia and orthorexia nervosa) and an inter-
nal consistency of a=0.85 for the healthy orthorexia and of
a=0.81 for orthorexia nervosa.

Criticisms of the tool

No studies were identified by the current review that used
the TOS to assess the presence of ON. Therefore, no criti-
cisms were identified for this tool.

Discussion

The objective of this review was to identify which tools
have been developed and used to assess orthorexia ner-
vosa. The results report that six diagnostic questionnaires
have been constructed from 2000 until now, namely, the
BOT, the ORTO-15, the EHQ, the DOS, the BOS, and the
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TOS. Some of them have been widely used to assess ON
worldwide, while others have never been used. Some tools
received criticisms from the authors who used them, these
criticisms being psychometric flaws, overestimation of ON
prevalence, and lack of agreement upon a shared version of
diagnostic criteria.

By comparing the areas investigated by the tools, it was
possible to draw up a list of ten main themes: (a) spending
a lot of time thinking, purchasing, preparing, and planning
healthy meals; (b) paying attention to calories and healthi-
ness of food more than the pleasure of eating; (c) following
a strict diet over time without transgressions; (d) social isola-
tion and disruption of social functioning; (e) decreased qual-
ity of life; (f) feeling of superiority, control, and fulfillment;
(g) feeling of guilt; (h) having a strong desire to be healthy;
(i) being willing to spend more money for healthy food; and
(j) having knowledge about healthy eating. When comparing
these themes with the latest diagnostic criteria developed by
Dunn and Bratman [71], some incongruences emerge. First,
criterion B1 proposed by Dunn and Bratman (i.e., malnutri-
tion, severe weight loss or other medical complications from
the restricted diet) was not included in the areas inquired by
the tools. In addition, four areas investigated by the tools
are not included in Dunn and Bratman’s criteria, being (b)
paying attention to calories and healthiness of food more
than the pleasure of eating; (e) decreased quality of life; (i)
being willing to spend more money for healthy food; and (j)
having knowledge about healthy eating. The discrepancies
between diagnostic criteria and diagnostic tools prove that
a re-conceptualization of diagnostic criteria is needed and
that the construction of a new tool needs to be based upon
this re-conceptualization.

The studies that aimed to develop a diagnostic tool for
ON acquired the information from the existing literature.
Information on which to base the tools was obtained through
literature reviews or analysis of case studies; thus, no new
investigation of ON according to what people think of it
today was performed. This means that what is known of ON
comes from an initial definition of it, which was then repeat-
edly elaborated by several authors. However, being a social
phenomenon, ON has evolved over time with the emergence
of new trends and new communication channels. Therefore,
a re-conceptualization of the phenomenon is necessary for
a better understanding of the phenomenon.

Apart from a new interpretation of the phenomenon,
another missing thing was the use of qualitative data col-
lection techniques during the process of tool construction.
The only qualitative technique adopted was the possibil-
ity to write comments on the questions analyzed during
the Delphi method, adopted for developing the BOS [70].
Despite experts could write down their opinions, this was
not enough for them to express their ideas and experi-
ences. Therefore, interviews or focus group discussions
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should have been included to acquire in-depth informa-
tion on how to diagnose ON. This was also suggested
by Dunn et al. who underlined the importance of quali-
tative data for a comprehensive overview of diagnostic
criteria for ON [9]. One thing common to all studies that
developed a tool to assess ON was the lack of reporting
of phases that explicitly involved multiple stakeholders
in the research process. Tools seemed to be constructed
mainly by academics, without the active involvement of
health workers (e.g., psychologists, psychiatrists, and
dietitians), patients, or people coming from the general
population. The study conducted by [70] was the only one
that involved “experts”, among which also health profes-
sionals, during part of the process of tool construction.
However, the involvement of practitioners working in the
field was considered a limitation of the study [70]. The
involvement of academic and non-academic stakeholders
during the phases on the research process is the core char-
acteristic of transdisciplinary research (TDR) [72]. TDR
is a useful methodology that allows taking into account
multiple different perspectives, and thus re-conceptualiz-
ing a phenomenon going back to its roots. TDR is also
crucial, because it allows to engage potential key users in
the research process from the start, who can try to envi-
sion how results may be used [73]. In fact, one important
step that needs to be taken when doing TDR is capacity
building [74]. This means that key stakeholders need to be
mobilized in order for them to be able to identify and to
address their own needs [74]. Involving health profession-
als is, therefore, crucial, as they will use the tool in future
to assess the presence of ON. This would allow them to be
critical and to help constructing a tool that can be effective
in diagnosing ON.

Three strengths of this review can be pointed out. First,
it adopted a systematic search on three databases, which
provided a wide range of articles. Second, a critical analy-
sis was performed not only considering the studies that
developed a tool for diagnosing ON, but also the studies
that used a tool to diagnose ON. Finally, it critically ana-
lyzed the methodologies employed to develop the tools,
thus providing useful information for a future construction
of a new diagnostic tool. It is also necessary to indicate
three limitations: the exclusion of some articles that did
not meet language requirements, the impossibility of com-
paring all the characteristics of all the tools, due to the
fact that some had been widely used over the years, while
others were relatively new, and the non-inclusion of the
papers published in 2019 (after the search) such as adapta-
tion of the DOS to Chinese [75]. Overall, this review may
be a starting point for developing a new tool for ON that
can overcome the methodological weaknesses of previous
studies. Therefore, suggestions for a future tool construc-
tion are: (a) starting from a modern re-conceptualization

of ON, according to multiple perspectives; (b) adopting
qualitative data collection techniques to gain insights into
how to diagnose ON; and (c) actively involving multiple
and diverse stakeholders during the phases of the study
process.

Conclusion

Orthorexia nervosa is a disordered eating pattern, whose
prevalence rates are often contradictory, due to the use of
different diagnostic tools. This literature review analyzed
the studies that constructed diagnostic tools for ON, and
the studies that used these tools to assess the presence of
this disordered eating pattern. What emerged is that there
are disagreements on the conceptualization of ON, which
influence they way diagnostic tools are constructed. Some
methodological weaknesses of the study that constructed
the tools have also been pointed out, which may be taken
into consideration when developing a new diagnostic tool
for ON.
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