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Abstract
Purpose: This study represents a first attempt to explore the typology of young adults from a large
non-clinical sample based on orthorexic (ON), eating disordered (ED) and obsessive-compulsive
behaviors (OCD). Methods: 921 individuals (Mage = 20.72, SD = 2.63), 84.6% women (n = 780) and
15.3% men (n = 141), completed a set of questionnaires assessing ON, ED, OCD behaviors and body
image attitudes. Results: Cluster analysis based on ON, ED and OCD behaviors yielded four clearly
distinct groups: a “Low” group that was below the sample mean for all behaviors, an “Orthorexic
behaviors” group, an “Eating disordered behaviors” and an “Obsessive-compulsive behaviors” group
with, respectively, mean scores on ON, ED and OCD behaviors that all were all above the sample
means. Using ANOVA, these groups were compared regarding body image attitudes, self-reported
BMI, age and educational level. Results show that all clusters differed from each other on virtually all
variables. And compared with all other clusters, the “Orthorexic behaviors” cluster displayed greater
scores in health and fitness-related aspects of body image. It also differed from the “Eating disordered
behaviors” cluster, by its higher scores in appearance evaluation, body areas satisfaction and lower
scores in self-classified weight. Conclusion: This study demonstrates the existence of a distinct group
of individuals with orthorexic behaviors and its positive body image attitudes and offer significant
support for the possibility of ON being a distinct condition from ED and OCD.
Keywords: Orthorexia nervosa, Eating disorders, Obsessive-compulsive disorders, Body image

Level of evidence: Level V, descriptive study.



ORTHOREXIA NERVOSA, A DISTINCT CONDITION?

1.Introduction

Orthorexia Nervosa (ON) is proposed to be an eating behavior characterized by excessive
preoccupation with healthy nutrition leading to qualitative and quantitative dietary restrictions [1].
Some studies reported that orthorexic behaviors could result in reduced psychological well-being [2],
severe malnutrition [3] or medical complications [4].

Existing data indicates a prevalence of ON in the range of less than 1% [5] to 57.6% [6] in the
general population. There are also inconsistent findings on correlations of ON with age, sex,
educational level and body mass index (BMI) [6-10]. These divergent findings, including the
variability of ON prevalence can be explained by sociocultural differences between countries in which
studies are conducted [11], characteristics of selected populations and the use of different
measurement tools [12]. In fact, some of the commonly used measures of ON were criticized for
having poor psychometric properties [13] and for not being able to distinguish between healthy and
pathological eating [14].

In addition, although ON is gaining increasing scientific attention, it is not recognized as a
separate mental disorder and it is not classified in The Diagnostic and Statistical Manual of Mental
Disorders-Fifth Edition (DSM-5) [15] or International Classification of Diseases-11th Edition
(ICD-11) [16]. This may be explained by the current state of research characterized by controversial
findings, as mentioned in the above paragraph, but also by the still ongoing debate about the
conceptualization of ON and its categorization among other mental disorders [2].

Indeed, it is well known that eating disorders (ED), especially anorexia nervosa (AN) and
bulimia nervosa (BN), are promoted by weight- and shape-related concerns [17, 18]. However, it was
suggested [19] that ON and ED could differ from each other regarding body image and that, in
contrast to AN and BN, ON was not characterized by negative body image attitudes (e.g., weight- and
shape-related concerns) or intentional weight loss. This suggestion was later supported by findings on
the lack of significant correlations between orthorexic behaviors and body dissatisfaction [20] or
weight loss attempts [21]. Furthermore, in a review of literature about ON [1] it suggested that
sufficient evidence existed to pursue that ON is a condition distinct from currently classified EDs and

that it deserves its own diagnostic criteria.
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Nevertheless, other studies yielded similarities between ON and ED, suggesting that ON
could be a variant of existing EDs. In fact, some studies reported that the shared features between ON
and ED included negative body image attitudes (e.g., high fitness orientation; investment in being
physically fit; high appearance orientation; greater investment in one’s physical appearance,
overvaluation of body weight, concern about physical appearance, overweight preoccupation and
body dissatisfaction [22, 23]. A recent study conducted with a sample of young females revealed
significant associations between ON and several psychopathological aspects of other eating disorders,
and suggested body dissatisfaction as an important component of ON [24]. In a longitudinal study
[25] the rate of ON was found to be increased (28 to 58 %) among patients with AN and BN, 3 years
after receiving a treatment for EDs. Another study [26] suggested that female AN patients with
pronounced ON felt more autonomous and competent while learning to change their problematic
eating patterns, compared to those with low levels of ON. It was thus suggested that ON might serve

as a coping strategy in individuals with AN [26].

Other authors proposed that ON could be considered as a form of obsessive-compulsive
disorder (OCD) [27]. The main reasons advanced for considering ON as a form of OCD are the
ruminations about food quality, the concerns over contamination and impurity, and the rituals around
food preparation that individuals with orthorexic behaviors are thought to manifest [28]. However,
there is little and contradictory empirical evidence for this presumed connection between ON and
OCD [2].

Contradictory findings mentioned above indicate that the question of whether ON is a variant
of existing ED or OCD, or a separate disorder, or not quite a disorder has not been resolved. There is a
growing body of research about ON, its similarities with and differences from other pathologies. Yet,
to our knowledge, there is no typological study addressing ON. However, typological approach and
the use of cluster analysis are preferred for classification of diseases as they allow to detect and
differentiate subgroups of individuals with similar characteristics, clinical signs and symptoms [29].
Thus, its use may be helpful to better capture the behavioral patterns of people with ON. Further,

there is significant evidence that ON, ED and OCD behaviors are experienced by non-clinical
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populations [9, 30, 31]. And, studying non-clinical populations allows to investigate the occurrence of
several symptoms without complications of an established illness [32].

In this study, the Eating Habits Questionnaire assessing orthorexic behaviors was translated
into French language. A confirmatory factor analysis was conducted on the French version of this
scale to test the original factorial structure. Then, a cluster analysis was used to explore the typology
of individuals from a large non-clinical sample of young adults aged between 18 and 30 years old
(frequently applied age range in previous studies [33]) based on orthorexic, eating disordered and
obsessive-compulsive behaviors. We also compared clusters based on body image attitudes and some
of the key socio-demographic variables such as sex, age, educational level and BMI.

2. Method
2.1 Participants and procedure

The data were collected through an online survey that was distributed to students from
different French universities. The link was shared on Facebook, in groups specifically dedicated to
students. An online questionnaire was used to provide information regarding the aims of the study and
the anonymity of the collected responses. All participants agreed to give their free and informed
consent prior to completing the study. Individuals who did not give informed consent and those who
were < 18 or > 30 years of age were excluded from the study. To avoid random responding, a simple
guestion was asked several times in different forms (i.e., "what is your age -in years-?" and "what is
your birth year?"). Participants who provided different answers to these questions were excluded from
the study. The IP addresses were not collected in order to assure the anonymity of the collected
responses. Instead, usernames (first letters of name and last name and last two numbers of
the year of birth) and time signatures (time taken to complete the questionnaire by each participant)
were used to detect and exclude bots and multiple entries from the study. Among 921 participants,
84.6 % were women (n = 780), 15.3% were men (n = 141). Their mean age was 20.72 (SD = 2.63)
and their average BMI was 21.96 (SD = 3.96). The study followed the World Medical Association
Declaration of Helsinki and the study protocol was approved by the local ethics committee (Comité

d’Ethique de la Recherche of Toulouse University).
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2.2 Measures
First, participants completed a set of demographic questions (age, sex, educational level) and

then the following questionnaires.

2.2.1 Orthorexic behaviors. The Eating Habits Questionnaire (EHQ) [34] was used to measure
orthorexic behaviors. This 21-item scale has a 3-factor structure with Knowledge, Problems and
Feelings subscales with Cronbach’s a =.82, .90 and .86, respectively [34]. The first subscale includes
5 items on knowledge about healthy eating (e.g., "I prepare food in the most healthful way"), the
second includes 12 items on problems associated with healthy eating (e.g., "My diet affects the type
of employment | would take™), and the third subscale includes 4 items on positive feelings about
healthy eating (e.g., "l feel great when | eat healthy"). Items are rated on a 4-point scale from 1 =
"false, not at all true" to 4 = "very true". Permission was obtained from Pr. David H. Gleaves to
translate and validate EHQ in French language. The translation and back-translation for this scale
were conducted by authors, who were fluent in both languages (HC, PR, EY). The main goal of this
translation process was to keep the French version as similar as possible to the original version of the
scale. Thus, the original version was carefully analyzed in order to avoid any mistranslation or
eventual item bias. This allowed a better understanding of how these items might be translated
correctly into French language. The cultural differences were also carefully taken into account during
this step, as one word or an expression could have different significations in English and in French
languages. The options of the scale were also carefully translated to have the same range as the
original version. The revised French version of the scale was back translated into English by other two
authors who were less familiar with the questionnaire, independently. Once the translation and back-
translation processes were finished, the French version of the scale was reviewed multiple times by
the others. The final translated version of the questionnaire was administered to a sample of 20
students in order to check for the degree of construct overlap, clarity, understanding or spelling issues.
This method also allowed us to confirm that participants were familiar with item formats, rating scales
of the EHQ and computer-administered questionnaires. Finally, there were no necessary revisions to

be made.
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2.2.2. Eating Disordered Behaviors. Eating disordered behaviors were assessed using the French
versions of the Drive for thinness and the Bulimia subscales of the Eating Disorders Inventory-3rd
Edition (EDI-3) [35]. The Drive for thinness subscale assesses preoccupation with thinness, dieting
and fear of gaining weight (e.g., "'l am very afraid of gaining weight"), and the Bulimia subscale
evaluates the frequency of disturbed eating behaviors (e.g., "'l eat moderately in front of others and
stuff myself when they are gone"). The Cronbach’s o for French versions of Drive for thinness and
Bulimia subscale were .90 and .68, respectively [35]. Both subscales contain 7 items which are
normally scored on a 6-point scale and recoded as 0, 0, 1, 2, 3, 4. However, we used a 6-point scale
ranging from "1 = never" to "6 = always". The data obtained from these scales were standardized for
cluster analyses and was secondly used as total mean score for cluster comparison. None of the
subscales were used individually. Thus, changing the scoring system to facilitate data analysis in the
current study did not damage the reliability of this scale. This scoring system was previously preferred
in other studies [36, 37]

2.2.3. Obsessive-compulsive behaviors. Obsessive-compulsive behaviors were measured using the
French version of the Obsessive-Compulsive Inventory Revised (OCI-R) [38]. This scale contains 18
items (e.g., "I check things more often than necessary') scored from 0 = "Not at all" to 4 =
"Extremely”. A high score is an indicator of elevated obsessive-compulsive behaviors. The French
version of this scale was found to have satisfactory internal consistency with Cronbach’s a.= .86 [38].
2.2.4. Self-attitudinal aspects of body image. Self-attitudinal aspects of body image were assessed
using the Multidimensional Body-Self Relations Questionnaire (MBSRQ) [39]. The MBSRQ contains
10 subscales assessing satisfaction with and investment in one’s appearance, weight, health and
fitness. Items are scored on a 5-point scale ranging from 1 = "Definitely disagree" to 5 = "Definitely
agree™. We used the French version of 5 subscales related to appearance [40]: the Appearance
Evaluation (reflects satisfaction with one’s own appearance), the Appearance Orientation (higher
scores indicate greater investment in one’s appearance), the Body Areas Satisfaction (assesses the
general satisfaction with most areas of one’s own body), the Overweight Preoccupation (assesses fat
anxiety, weight vigilance and dieting) and the Self-Classified Weight subscale (reflects body weight,

as perceived by the individual), with Cronbach’s o. = .88, .84, .66, .74, .85, respectively [40]. Other 5
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subscales of the MBSRQ are related to fitness and health: the Health Orientation subscale (reflects
investment in healthy lifestyle), the Health Evaluation (assesses feelings of being in good health), the
Iliness Orientation (assesses reactivity to physical illness), the Fitness Orientation (assesses
investment in being physically fit) and the Fitness Evaluation subscale (assesses satisfaction with
one’s fitness). As no validated French version of these 5 subscales of the MBSRQ exists, translation
and back-translation for these scales were conducted by authors, who were fluent in both languages
(HC, PR). The Cronbach’s alphas and mean inter-item correlations for all scales used in the current
study are represented in Table 1.
2.2.5 Body mass index. Participants were requested to provide their height and weight. BMI was
calculated as kg/m®.
2.3 Statistical analysis

Statistical analyses were conducted with STATISTICA 10. First, a confirmatory factor
analysis was conducted on French version of the EHQ in order to test the factorial structure found in
the original study [34]. Cronbach's alpha reliability analyses were conducted to assess the internal
consistency of total EHQ score and each subscale. A confirmatory factor analysis was performed on
our sample to examine the validity of the initial three-factor structure of the EHQ. A hierarchical
cluster analysis was conducted (Ward’s method with squared Euclidean distance) on the whole
sample. This analysis identified homogeneous groupings of participants based on variable scores
converted to z-scores of the EHQ, EDI-3 and OCI-R. We used the dendrogram and the agglomeration
schedule to identify the number of clusters. In the second step, K-means clustering was used to assign
individuals to one of the identified clusters. Cluster group differences regarding age, BMI, educational
level and attitudes towards body image were tested using one-way ANOVA for each variable. Tukey
post hoc tests were conducted to determine which clusters were statistically different on each scale.
3. Results
3.1. Assessment of ON with EHQ

A three-factor confirmatory analysis was conducted to test the factorial structure of the EHQ
found in the original validation study [34]. As recommended [41] we reported fit indices suitable for

large samples: Root Mean Square Error of Approximation (RMSEA), Standardized Root Mean
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Square Residual (SRMR) and Goodness of Fit Index (GFI). The three-factor solution showed a
significant RMSEA of .07, a SRMR of .05, and a relatively low but acceptable GFI of .88. Values
closer to 1.00 for the GFI indicate a better model fit [42]. Values at or below .08 for the RMSEA and
.06 for the SRMR represent a good model fit [43]. The Cronbach’s « for the French version of the
EHQ total scale, the Knowledge and Problems subscales showed good internal consistency
(Cronbach's o = .89, .79, .85, respectively). The Feelings subscale showed acceptable internal
consistency (Cronbach's « = .66 with MIC = .42).

3.2. Cluster analysis

The agglomeration schedule and dendrogram were used to identify the number of clusters.
The agglomeration schedule showed a sudden increase in linkage distance when four clusters merged
to three clusters (from 91.83 to 128.1). This confirmed that the passage from four to three clusters
would have more impact on the heterogeneity of the clusters than previous stages of the analysis.
Therefore, the four-cluster solution appeared the most appropriate. A discriminant analysis showed
clear differences between clusters (Wilks' lambda = .092, p < 0.0001) with 92% of cases correctly
classified.

Data revealed a first group (n = 241 [26%]; women, 80% men, 19.9%) characterized with a
mean score on orthorexic behaviors that was above the sample mean by one SD value and with mean
scores of ED and OCD behaviors slightly below the sample means (shown in Fig. 1; Table 2). Thus,
this group was called "Orthorexic behaviors™ cluster. A second group (n = 131 [14%]; women, 84.7%,
men, 15.2%) with a mean score on OCD behaviors that was above the sample mean by one and a half
standard deviation (SD) and mean scores of ON and ED slightly above the sample means. This group
was labeled "Obsessive-compulsive behaviors"” cluster. A third group (n = 155 [16%]; women, 93.5%,
men, 6.4 %) had a mean score on ED behaviors above the mean by one and half SD value, while
mean scores for ON and OCD behaviors were slightly below the sample means. It was thus termed
"Eating disordered behaviors" cluster. A fourth group (n = 394 [42%]; women, 84%, men, 15.9%)
that was below the sample mean by more than half one SD value for ED, ON and OCD behaviors was

named the "Low" cluster. Compared to the total sample and other clusters, the proportions of males
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and females differed only in the "Eating disordered behaviors" cluster (for other clusters, Fisher’s
exact test, p < 0.05).
3.3. Analysis of variance

Using one-way analysis of variance and Tukey’s HSD posthoc tests (shown in Table 2), we
compared the four clusters based on MBSRQ subscale scores, age, educational level and BMI.

In comparison with all other clusters, the "Orthorexic behaviors" cluster displayed greater
scores in health orientation, fitness evaluation and fitness orientation. Regarding health evaluation, the
"Orthorexic behaviors " and "Low" clusters showed higher scores compared with the "Eating
disordered behaviors™ or "Obsessive-compulsive behaviors” clusters. 1liness orientation differed only
between the "Low" and "Orthorexic behaviors™ or "Eating disordered behaviors" clusters.

In comparison with all other clusters, the "Eating disordered behaviors" cluster displayed
greater scores in self-classified weight, overweight preoccupation and appearance orientation but
lower scores in appearance evaluation and body areas satisfaction. In addition, compared with the
"Low" cluster, the "Orthorexic behaviors" cluster showed greater scores in appearance orientation and
overweight preoccupation, but no significant difference between these clusters was observed neither
in self-classified weight, nor in appearance evaluation or body areas satisfaction.

The "Eating disordered behaviors" cluster had the highest BMI level among all other clusters
and the "Orthorexic behaviors" cluster had higher level of BMI compared with the "Low" cluster. In
addition, the "Orthorexic behaviors™ cluster had higher educational level and older age then the
"Eating disordered behaviors" and "Obsessive-compulsive behaviors" clusters, but no significant
difference was found between the "Orthorexic behaviors " and "Low" clusters regarding these
variables. However, the effect sizes for these differences were found to be very small (n? ranged
between .01 and .05).

4. Discussion

To our knowledge, this is the first study to explore the typology of young adults from a large
non-clinical sample based on orthorexic, eating disordered and obsessive-compulsive behaviors. This
study also represents a first attempt to compare individuals’ attitudes towards body image depending

on their ON, ED and OCD behaviors.
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Cluster analysis based on ON, ED and OCD behaviors was used to identify a typology of
young adults. A hierarchical cluster analysis extracted a four-cluster solution characterized by the
following groups: an “Orthorexic behaviors” group that was one SD above the mean on EHQ score, a
"Eating disordered behaviors" group that was one and half SD above the mean on EDI-3, an
"Obsessive-compulsive behaviors™ group that was one and half SD above the mean on OCI-R, and a
“Low” group that was below the mean by more than half a SD value on all behaviors. The "Eating
disordered behaviors™ group and the "Obsessive-compulsive behaviors™ group could be considered to
represent subclinical ED and OCD which both have been defined by scores greater than or equal to
one SD value above the mean [44,45]. Similarly, the "Orthorexic behaviors™ group was one SD above
the mean on EHQ score. In addition, the mean EHQ score of the "orthorexic behaviors" cluster
(48.54) was significantly higher than the mean EHQ score found in the original study sample (39.05)
[34] (with Cohen's d = .89, indicating a large effect size).

Although several differences displayed small effect size, results show that all clusters differed
from each others on virtually all variables. First, the "Orthorexic behaviors" cluster showed greater
association with health orientation, fitness evaluation and orientation compared with all other clusters.
This association of ON with implication in healthy lifestyle and regular physical activity have been
described previously [17, 23].

Furthermore, in comparison to other clusters, the "Eating disordered behaviors" cluster
displayed greater scores in appearance orientation, overweight preoccupation, self-classified weight
and lower scores in body satisfaction. Since body image disturbance and dissatisfaction are well-
known 201 these results were expected. Similarly, the "Orthorexic behaviors” cluster, in comparison
with the “Low” cluster, displayed greater scores in appearance orientation and overweight
preoccupation. This is in line with previous studies that found a positive correlation between
orthorexic behaviors, appearance orientation and overweight preoccupation [22, 23]. However, we
found no significant differences between these clusters regarding self-classified weight or body
satisfaction, which may contrast with previous research that reported a positive correlation between
orthorexic behaviors and these variables [22, 23]. This discrepancy might be related to usage of

different measures of ON in mentioned studies [22, 23] and in the current study.
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In the first sight, our results showing that both "Orthorexic behaviors" and "Eating disordered
behaviors" clusters displayed greater appearance orientation and overweight preoccupation compared
to the “Low” cluster, could be interpreted as an important resemblance between ON and ED.
However, while the "Eating disordered behaviors" cluster was characterized with highest self-
classified weight and body dissatisfaction, no significant difference between "Orthorexic behaviors"
and "Low" clusters was observed in these subscales. This is in line with previous research suggesting
no significant relationship between orthorexic behaviors and body dissatisfaction [25] or weight and
shape-related concerns [1, 19]. Thus, we can argue that, contrary to "Eating disordered behaviors"
cluster, "Orthorexic behaviors" cluster’s appearance orientation and overweight preoccupation might
rather be explained by fitness and health related concerns than body image disturbance or
dissatisfaction.

As we know, this is the first time that ON and subclinical OCD were compared regarding
their body image attitudes. As mentioned earlier, we found several differences between the
"Orthorexic behaviors" and "Obsessive-compulsive behaviors™ clusters in health and fitness related
subscales. This implies that subclinical levels of ON and OCD could differ regarding some important
aspects of body image attitudes. Moreover, we found no significant differences between the
"Orthorexic behaviors" and "Low" clusters regarding presence of OCD behaviors. This is in
accordance with a study [21] which also found no significant relationship between OCD behaviors
and orthorexic behaviors. This further supports the idea that OCD behaviors did not play a significant
role in ON. However, we should note that the OCI-R assesses ego-dystonic obsessive-compulsive
behaviors (i.e., thoughts and behaviors that are in conflict with one’s values and self-image).
Therefore future studies should investigate if ego-syntonic obsessive-compulsive behaviors could play
arole in ON.

Moreover, only the "Eating disordered behaviors" cluster displayed significant differences in
the proportions of males and females (p > 0.05). This result was not unexpected since eating disorders
are known to be more common in women than men [31]. However, we found no significant difference
on the EHQ score between males and females. This is consistent with previous studies [7, 8, 21]

which also did not find any sex-related differences in orthorexic behaviors. Nonetheless, a majority
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(84.6 %) of the participants in the current study were women, therefore, this result should be treated
with caution.

Moreover, the "Orthorexic behaviors" cluster reported higher levels of BMI compared to
“Low” Cluster. Although this finding is in contrast with some recent studies [46] it is consistent with
findings on positive correlation between ON and BMI [8, 10]. However, as the effect sizes for these
comparisons were found to be small, we cannot rule out the possibility that these results are due to our
overpowered sample. In addition, we found no significant difference between the "Orthorexic
behaviors" and “Low” clusters regarding age or educational level. These findings are in line with
previous research who also found no educational level [7] or age-related differences [9] between
individuals with and without orthorexic behaviors.

Further, several limitations to this study need to be acknowledged. Firstly, this study was
conducted with a non-clinical sample and was restricted to the young adult age range. Thus, findings
from this study cannot be generalizable to different age groups or to clinical populations. Secondly,
we used an online recruitment strategy which restricted our sample to only people who have access to
social media. This issue further limited the generalizability of findings to general population. Thirdly,
the study was exploratory (rather than hypothesis or theory-driven), descriptive and cross-sectional,
and thus it cannot explain the causal interactions between findings or whether the identified profiles
are stable over time or whether individuals may switch from one group to the other. Longitudinal
studies are needed to analyze these issues. Because of the limitations listed above, we cannot rule out
the possibility that our clusters may reflect the choices made in terms of the sampling and assessment
in the current study. Future studies should consider employing typological approach and the use of
cluster analysis to assess ON behaviors and its differences from other disorders, in clinical or adult
populations where levels of ON, ED and OCD behaviors are relatively higher compared to those of
non-clinical student populations.

It is also important to note that the use of EDI-3 Bulimia and Drive for Thinness subscales
does not fully assess eating disordered behaviors and does not allow the diagnosis of eating disorders.
Finally, several authors suggested that the EHQ ignored the negative emotionality [47] that can be

associated with the overwhelming concern about eating unhealthy foods. Valid and reliable
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measurement tools considering these aspects are needed to overcome our lack of understanding of ON
construct.

It is also important to note that in the current study, the translation and back-translation were
conducted by the authors who were bilingual and well-knowledgeable about both original and target
cultures. Yet, the use of professional translators with relevant expertise for the translation and cultural
adaptation processes can be preferred in order to point out other potential linguistic, psychological,
and cultural differences between American and French populations. Additionally, a backward
translation design was used to maximize the suitability of the test adaptation while translating the
EHQ into French language. However, future studies should consider a double-translation and
reconciliation procedure as it seems more powerful in detecting discrepancies, minimizing the impact
of cultural differences and thus maximizing the suitability of the test adaptation [48]. Future studies
should also consider collecting qualitative evidence in order to predict any cultural or linguistic
differences before adapting a test to another language [48].

5. Conclusion

Despite these limitations, to our knowledge this study is the first to identify the typology of
young adults from a large non-clinical sample based on ON, ED and OCD behaviors. Our findings
provide evidence for the existence of a distinct group of individuals with orthorexic behaviors
characterized with positive body image attitudes compared to subclinical ED and OCD. Our results
also document pending questions about sex, age, educational level and BMI-related differences
between the "Orthorexic behaviors", "Eating disordered behaviors" and "Obsessive-compulsive
behaviors" clusters. Together, findings from this study offer support for the possibility of ON being a
distinct condition from ED and OCD. While reporting no conclusive answer to the question of
whether ON is a totally pathological entity or not, our results may be useful to future studies for
deepening our understanding of ON, for establishing eventually a diagnostic criteria or preventive

measures.
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Table 1
Descriptive statistics and reliabilities for all variables

Sample

N =921 Range o MIC

M(SD)
ON behaviors 39.53 (10.05) 21-81 .89 29
ED behaviors 34.85 (13.28) 14-82 .88 37
OCD behaviors 18.31 (11.56) 0-65 87 .28
Health Orientation 3.04 (.66) 1-5 .69 21
Health Evaluation 3.48 (.74) 1-5 .62 24
IlIness Orientation 2.9 (.88) 1-5 75 .38
Fitness Orientation 2.92 (.87) 1-5 .90 41
Fitness Evaluation 2.96 (.93) 1-5 .64 37
Self-Classified Weight 3.16 (.66) 1-5 .82 .70
Overweight Preoccupation 2.2 (.89) 1-5 .69 .36
Appearance Orientation 3.15 (.73) 1-5 .85 34
Appearance Evaluation 3.1(.87) 1-5 87 .50
Body Areas Satisfaction 3.2 (.69) 1-5 .79 31
BMI 21.96 (3.96) 16-61.28 n.a n.a
Educational level 2.92 (1.27) 1-7 n.a n.a
Age 20.72 (2.63) 18-30 n.a n.a

Note. a = Cronbach’s alpha. MIC = mean interitem correlation; n.a = not applicable. ON, ED and OCD behaviors were measured
using the Eating Habits Questionnaire, the Eating Disorders Inventory-3 and the Obsessive-compulsive Inventory-Revised,
respectively.
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Table 2
Cluster analysis based on Orthorexic, Eating disordered and Obsessive-compulsive behaviors. Cluster comparison using ANOVA and
post-hoc tests.

Cluster M(SD)

obsessive- . eating
: orthorexic . )
compulsive low disordered F n

. behaviors :
behaviors behaviors

n=131 (14%)  n=394 (42%) n=241(26%) n=155 (16%)

Significant
comparisons

ON behaviors 41.47 (9.27) 31.7 (4.94) 48.54 (6.5) 43.67(9.77) 31354* 50 O>ED>0C>L
ED behaviors 35.74 (9.78) 28.13 (7.71)  30.91(7.84) 57.32(8.7)  490.28* 61 ED>0C>0O>L
OCD behaviors 37.8(7.3) 12.86 (7.02)  13.97 (6.69) 22.28(10)  39156* 56 OC>ED>O,L
Heath Orientation 3.08 (.67) 2.75 (.59) 3.5 (.52) 3.03 (.61) 78.66* 20 O>ED,0C>L
Health Evaluation 3.17 (.75) 3.58 (.68) 3.72 (.68) 3.08 (.74) 36.96* 11  O,.L>O0CED
Iliness Orientation 2.96 (.95) 2.77 (.84) 3.02 (.84) 3.01 (.96) 5.11* .01 O,ED>L

Fitness Orientation 2.87 (.91) 2.73 (.85) 3.28 (.83) 2.86 (.77) 21.74* 06 O>ED,OC,L

Fitness Evaluation 2.77 (.94) 2.98 (.92) 3.2 (.87) 2.72 (.95) 10.96* .03 O>ED,OC,L L>ED
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Table 2 (Continued)

Cluster M(SD)

obsessive- . eating -
i orthorexic . Significant
compulsive low ) disordered F n? .
. behaviors . comparisons
behaviors behaviors
n=131 (14%) n=394 (42%) n=241(26%) n=155 (16%)
Self-Classified Weight 2.97 (.66) 3.02 (.61) 3.14 (.57) 3.69 (.64) 49.38* 13 ED>0,0C,.L
Overweight Preoccupation 2.18 (.79) 1.73 (.58) 2.29 (.86) 3.28 (.7) 174.36* 36 ED>0CO>L
Appearance Orientation 3.28 (.68) 2.98 (.7) 3.16 (.7) 3.47 (.74) 18.91* 36 ED>0>L OC>L
Appearance Evaluation 3.12 (.86) 3.23 (.79) 3.37 (.77) 2.4 (.85) 50.53* 14 O,LOC>ED O>0C
Body Areas Satisfaction 3.17 (.6) 3.32 (.64) 3.42 (.66) 2.2 (.59) 55.98* 15 O,L,0C>ED O0>0C
BMI 21.19 (4.23) 21.36(3.46) 22.19 (4.17) 23.8 (4.01) 16.71* 05 ED>0,0CLL O>L
Educational level 2.63(1.05) 2.99(1.28) 3.08(1.37) 2.72 (1.19) 5.18* 01 O>ED,OC L>0C
Age 19.98 (2.09) 20.83(2.58) 21.23(2.87) 20.27 (2.58) 8.34* 02 O>0CED L>0C

Note. ON, ED and OCD behaviors were measured using the Eating Habits Questionnaire, the Eating Disorders Inventory-3 and
the Obsessive-compulsive Inventory-Revised, respectively. df (residual) = 917 and df (clusters) = 3 for all comparisons.

*p=<001
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Fig.1 K-means clustering: Graph of means for four cluster solution based on ON, ED and OCD
behavior
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