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Abstract

Objective This study aims to explore whether orthorexia nervosa, like other eating disorders, is associated with difficulties
identifying, describing, and regulating one’s own emotions among a sample of Lebanese adults.

Methods A cross-sectional study was conducted during October 2020, during the lockdown period imposed by the govern-
ment for the COVID-19 pandemic. All participants above 18 years of age were allowed to participate in this study. A total
of 787 Lebanese adults out of 920 (85.54%) completed an online survey including Arabic versions of the ORTO-R measure
of orthorexia, the Toronto Alexithymia Scale, the Difficulty in Emotion Regulation Scale, and the Eating Attitudes Test.
Results After making sure that all norms are verified, hierarchical linear regressions were conducted to evaluate the asso-
ciation between disordered eating attitudes (EAT scores) and ON (model 1), and after controlling for difficulties in emotion
regulation (DERS score) (model 2). Model 1 accounted for 15.1% of the variance of ON (adj. R*=0.151, F(1, 786) = 140.06,
p<0.001) and showed that higher levels of disordered eating (higher EAT scores) (#=0.15) were significantly associated
with more ON tendencies and behaviors. When adding the DERS total score to the model, Model 2 was a much better fit
with 17.7% of the variance of ON (adj. R*=0.177, F(2, 786) =84.44, p <0.001), with higher levels of emotion dysregula-
tion (higher DERS scores) (#=0.06) and more disordered eating attitudes (higher EAT scores) (f=0.13) were associated
with higher levels of ON (Table 5).

Conclusion The present research suggests that people with high ON tendencies experience troubles recognizing, regulating,
and describing their emotions, similarly to other disordered eating.

Level of evidence 5.
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Background

Sahar Obeid and Souheil Hallit are first co-authors.

Healthy eating is an important measure of a healthy way
of living and is linked with multiple advantages such as
decreased risk of diabetes, obesity, cancer and heart dis-
ease [1]. Though, for some individuals, the concern for
following a healthy diet becomes physically and socially
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excessive weight loss [5]. To date, neither in the DSM-5
[6] nor in the ICD-11 [7] is ON officially recognized as a
separate eating disorder, a variant of eating or obsessive
compulsive disorder or as a disturbed eating habit [3] in
both DSM-5 [6] or ICD-11 [7].

Within the framework of the studies carried out on the
prevalence of ON, several questionnaires [8] were used,
but the most recognized is the ORTO-15 [9]. However, the
measurement quality of ORTO-15 is repeatedly criticized
for its psychometric, leading to diverse results across mul-
tiple populations [10]. In light of the problems related with
the measurement of ON by ORTO-15, a revised version
of it (ORTO-R) was developed for the purpose of measur-
ing/screening for orthorexic thoughts and behaviors [11].
Thus, ORTO-R does not assess the prevalence of ON and
makes the administration of the measure more appealing and
intuitive [11]. Since ORTO-R has been developed recently,
no psychometric validation of the scale was performed in
Lebanon.

Multiple models have been suggested concerning the
association of emotions with disordered eating; in fact, sub-
jects with disordered eating behaviors exercise excessively
to avoid/cope with their emotions [12, 13]. More particu-
larly, subjects with disordered eating demonstrate difficul-
ties regulating their feelings [14] as well as identifying and
describing them [15]. First of all, emotion regulation (ER)
skills are necessary to efficiently cope with undesirable
emotions. ER is a complex theoretical model that involves
four dimensions of ER with different behavioral and cogni-
tive features: [16] (1) goal-directed behavior and impulse
control; (2) awareness and understanding of emotions; (3)
acceptance of emotional responses; and (4) availability of
ER strategies perceived as effective. It is well known that
subjects with eating disorders (ED) have considerable dif-
ficulty regulating their emotions [14]. Other studies also
reported alteration of these dimensions in adults with ED
compared to healthy controls [17, 18]. As for orthorexia ner-
vosa, a recent study [19] showed that ER difficulties were
correlated with ON tendencies, in line with previous studies
conducted on other eating disorders [14]. To be noted that
the deregulation of emotions contributes to the development
and maintenance of ED [14].

As for alexithymia, this concept includes difficulties rec-
ognizing and expressing feelings, discriminating between
emotions and physical sensations, and an actual intellec-
tual style focused on the external milieu [20]. The Toronto
Alexithymia Scale (TAS-20) is the most common tool
used to measure alexithymia under three aspects: difficulty
identifying feelings (DIF); difficulty describing feelings
(DDF) and externally oriented thinking (EOT) [21]. Indi-
viduals with EDs usually show high DDF and DIF, but not
EOT, scores [22]. A recent study showed that only the DIF
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subscale, and not the total TAS score, was considerably
linked with ON symptoms [19].

Numerous sociodemographic characteristics have been
associated with orthorexic tendencies [23]. The association
between gender and ON remains controversial, with con-
tradictory results; different studies revealed that ON symp-
tomatology was significantly greater in women than men
[24], greater in men than women [5, 25] or did not show any
association [26]. The same controversy applies to the asso-
ciation between ON and socioeconomic status [10, 27, 28].
As for age, the results are inconsistent as well, showing weak
or no association [29]. Regarding marital status, the results
fluctuate between a significant [5, 30] or lack of correlation
[31] between marital status and ON. Regarding Body Mass
Index (BMI), part of being physically healthy is preserving
a fitting body weight; studies have found that higher ON
symptomatology links to greater BMI [31].

Based on previous research, results showed that 20.8% of
the Lebanese population were alexithymic [32] and 75.2%
had orthorexic behaviors (according to the ORTO-15 scale)
[33]. Therefore, the objective of the present study, the first of
its kind in the country as far as we know, to assess the asso-
ciation between orthorexia nervosa and difficulties identify-
ing, describing and regulating one’s own emotions among
a sample of Lebanese adults. We hypothesize that, based
on previous work, that alexithymia and emotion regulation
difficulties would be correlated with higher ON. Since dis-
ordered eating attitudes have been found to be related to
more ON tendencies [29], we controlled for this variable in
our analysis.

Methods
General study design

A cross-sectional study was carried out in October 2020,
during the lockdown period imposed by the government for
the COVID-19 pandemic using a sample of community-
dwelling participants. Due to the restrictions on gather-
ings and the non-practical and risky side of face-to-face
interviews, we created the survey on Google forms as a
link (https://docs.google.com/forms/d/14kaK46L.3jRuHiZ
6ptPSO00wWGInuhkjfKEZMadWLgcXNo/edit). The link was
shared among the participants and sent to all governorates of
Lebanon (Beirut, Mount Lebanon, North, South, and Bekaa)
using the snowball technique. Participants were asked to
fill the survey online and send the link to other friends or
family members too, which explains the snowball sampling
technique used. All participants above 18 years of age were
allowed to participate in this study.


https://docs.google.com/forms/d/14kaK46L3jRuHiZ6ptPS00wGlnuhkjfKEZMadWLgcXNo/edit
https://docs.google.com/forms/d/14kaK46L3jRuHiZ6ptPS00wGlnuhkjfKEZMadWLgcXNo/edit
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Minimal sample size calculation

According to the G-power software, and based on an effect
size f2=2%, an alpha error of 5%, a power of 80%, and
controlling for 12 factors in the multivariable analysis, a
minimal number of 395 was needed. The response rate was
85.54%; a total of 787 participants out of 920 was enrolled
at the end of the data collection.

Questionnaire and variables

The Arabic self-administered questionnaire with closed-
ended questions was anonymous; the questionnaire required
approximately 25 min to be completed. The questionnaire
consisted of different sections. The first part clarified socio-
demographic characteristics: age, gender, marital status,
educational level, and household crowding index. The lat-
ter, reflecting the socioeconomic status of the family, was
calculated by dividing the number of persons in the house by
the number of rooms in the house excluding the bathrooms
and kitchen. The physical activity index was calculated by
multiplying the intensity by the frequency by the time of
physical activity [34]. The second part of the questionnaire
included the following scales:

ORTO-R

This six-item scale [11] is a revised version of the ORTO-15
scale [35], validated in Lebanon [36, 37]. Items were scored
from O=never to 3 =always. Higher scores indicate more
orthorexia nervosa tendencies and behaviors. The Cron-
bach’s alpha of this scale in this study was 0.785.

Toronto Alexithymia Scale (TAS-20)

The Arabic version of the scale was used with the permis-
sion of Pr. Graham Taylor. This scale is composed of 20
items [38]. Its good reliability was confirmed in our study
for the total score (¢ =0.897) and the three subscales: dif-
ficulties identifying feelings (DIF) (¢ =0.868), difficulties
describing feelings (DDF) (a¢=0.613) and externally ori-
ented thinking (EOT) (a=0.825).

Difficulty in Emotion Regulation Scale (DERS-16)

It is a 16-item scale that assesses emotion regulation [39].
Items are graded using a 5-point Likert scale. Higher scores
reflect more emotion regulation difficulties. Within the scale
are five subscales: clarity (2 items), goals (3 items), impulse

(3 items), non-acceptance (3 items) and strategies (5 items).
This scale has good reliability [40], which was confirmed
in our sample (total: @=0.932, clarity: a=0.828; goals:
a=0.825; impulse: a=0.839; non-acceptance: a=0.732;
strategies: a=0.849).

Eating Attitude Test (EAT-26)

The EAT-26 measures attitudes and behaviours related to
disordered eating. This scale, validated in Lebanon [41],
comprises 26 items [42], scored as follows: 0 =infrequently/
almost never/never to 3 =always. Scores > 20 indicate dis-
ordered eating attitudes [42]. In this study, the scale’s reli-
ability was excellent (¢ =0.901).

Translation procedure

The DERS scale was forward and back-translated. Forward
translation (English to Arabic) was performed by one trans-
lator, whereas the back translation from Arabic to English
was performed by a second translator. Minor discrepancies
were solved by consensus.

Statistical analysis

The Statistical Package for Social Sciences 25.0 (SPSS,
Chicago, IL, USA) was used for the data analysis. Another
sample, totally different from the one recruited for the cur-
rent study was used to conduct an exploratory and confirma-
tory factor analysis (N =300). An exploratory factor analysis
(EFA) was run using the principal component analysis tech-
nique. Since the extracted factors were found to be signifi-
cantly correlated, the promax rotation technique was used.
To ensure the model’s adequacy, the Kaiser—-Meyer—Olkin
(KMO) measure of sampling adequacy and Bartlett’s test
of sphericity were calculated. Factors with an Eigen value
higher than one were retained. Moreover, Cronbach’s alpha
values were recorded for reliability analysis for the total
scale and its subscales.

There was no missing data in the database collected for
this current study (from the 787 participants independent
from the other 811 participants) since all questions required
an answer in the link. Since the ORTO-R score was not nor-
mally distributed (verified by the Shapiro—Wilk test), non-
parametric tests were used; this included the Mann—Whit-
ney and Kruskal-Wallis tests to compare two and three or
more means, respectively, whereas the Spearman correla-
tion test was used to compare two continuous variables. A
hierarchical linear regression was conducted to check for
correlates associated with orthorexia nervosa tendencies; in
the first step, sociodemographic variables were entered; in
the second step, we entered the TAS-20 and DERS-16 total
scores; in the third step, we entered the EAT-26 total score to
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determine if emotions difficulties are characteristics of ON,
or are due to shared inferences with eating psychopatholo-
gies. Coefficient values of |0.1-0.23 |, |0.24-0.36],
and > | 0.37 | indicated small, moderate, and large correla-
tions, respectively. All studied variables that showed a cor-
relation coefficient 7> | 0.24 | were entered as independent
variables in the regression analysis [43]. Significance was
set at p <0.05.

Results
Sample 1
Sociodemographic and other characteristics

The mean age of the participants was 23.87 +8.75 years,
with most females (77.7%).

Exploratory factor analysis of the ORTO-R scales items

All items of the ORTO-R were extracted and yielded
a two-factor solution with Eigenvalues > 1 (variance
explained =68.21%; KMO =0.718; Bartlett’s sphericity test
p<0.001; aCronbach =0.755) (Table 1).

Table 1 Factor analysis of the ORTO-R scale items using the varimax rotation among Lebanese sample

Variable Item number Factor 1 Factor 2
from ORTO-15
Does eating healthy food change your lifestyle (frequency of eating out, friends, etc.)? 11 0.896
Do you believe that strict consuming only of healthy food may improve your appearance? 12 0.821
Would you agree that eating healthy food increases your self-esteem? 10 0.770
In the last three months, did thoughts of food make you feel guilt, ashamed and anxious? 3 0.831
Does thinking about food excessively worry you for more than three hours a day? 0.824
Are your rigid and restrictive dietary choices conditioned by your worry about your health status? 0.760
Percentage of variance explained 45.62 22.59
Cronbach’s alpha 0.751 0.771 0.722
Table 2 Sociodemographic characteristics of the participants (N=787)
Variable N (%)
Gender
Males 255 (32.4%)
Females 532 (67.6%)

Marital status
Single/widowed/divorced
Married

Education level

Complementary or less

618 (78.5%)
169 (21.5%)

50 (6.4%)

Secondary 125 (15.9%)
University 612 (77.8%)
Mean +SD
Age (in years) 26.33+12.16
Physical activity index 29.20+21.23
Household crowding index 1.08 +0.51
Body Mass Index (kg/m?) 24.06+4.72
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Sample 2
Sociodemographic and other characteristics

The mean age of the participants was 26.33 +12.16 years,
with most females (67.6%). Other characteristics are sum-
marized in Table 2.

Bivariate analysis

Higher EAT scores (more disordered eating attitudes),
higher TAS scores (higher levels of alexithymia) higher
DERS scores (higher levels of emotion regulation difficul-
ties), higher physical activity and higher BMI were signifi-
cantly associated with higher ORTO-R scores (more ON
tendencies and behaviors). It is noteworthy that age, gen-
der, household crowding index, marital status and education
level were not significantly associated with ORTO-R scores
(Tables 3 and 4).

Multivariable analysis

After making sure that all norms are verified, hierarchical
linear regressions were conducted to evaluate the asso-
ciation between disordered eating attitudes (EAT scores)
and ON (model 1), and after controlling for difficulties
in emotion regulation (DERS score) (model 2). Model 1
accounted for 15.1% of the variance of ON (adj. R?>=0.151,
F(1, 786)=140.06, p <0.001) and showed that higher

Table 3 Bivariate analysis of categorical variables associated with
the ORTO-R scores

Variable ORTO-R
Gender
Males 7.51+4.70
Females 8.07+4.25
p 0.135
Effect size Cohen d 0.124
Marital status
Single/widowed/divorced 7.85+4.24
Married 8.05+4.96
p 0.741
Effect size Cohen d 0.171
Education level
Complementary or less 7.68+4.96
Secondary 7.10+4.34
University 8.07+4.36
p 0.116
Effect size Cohen d 0.167

Inferential statistics: U gender for the Mann—Whitney test=63,377.5
and for marital status=51,356.5; H value of the Kruskal-Wallis test
for the education level =4.3

levels of disordered eating (higher EAT scores) (#=0.15)
were significantly associated with more ON tendencies and
behaviors. When adding the DERS total score to the model,
Model 2 was a much better fit with 17.7% of the variance
of ON (adj. R>=0.177, F(2, 786)=84.44, p <0.001), with
higher levels of emotion dysregulation (higher DERS scores)
(#=0.06) and more disordered eating attitudes (higher EAT
scores) (f=0.13) were associated with higher levels of ON
(Table 5).

Similar results were obtained when introducing the DERS
subscales scores as independent variables (Table 6); Model 2
was a much better fit with 18.1% of the variance of ON (adj.
R*=0.181, F(3,786)=57.62, p <0.001), with higher DERS
non-acceptance scores (f=0.16), DERS strategies scores
(#=0.09), and more disordered eating attitudes (higher EAT
scores) (f=0.13) were associated with higher levels of ON
(Table 6).

Discussion

Empirical data on defining feature related to ON are scarce
and still are debated. Therefore, the present study explored
the typology of Lebanese adults from a non-clinical sam-
ple based on ON, alexithymia, emotion dysregulation and
disordered eating attitudes. In our study, higher levels of
alexithymia, emotion regulation difficulties, physical activ-
ity, disordered eating attitudes and BMI were significantly
associated with more ON.

As far as we know, one study [19] showed that ON was
related to emotions identification and regulation difficulties.
More precisely, ON was associated with problems commit-
ting to goal-directed conducts or impulse control difficul-
ties when distressed, rejection of emotional reactions, and
limited suitable emotion regulation strategies. In addition,
ON was associated with difficulties in emotion identification
(alexithymia) [19]; a recent study [44] found that alexithy-
mia was positively associated with disordered and emotional
eating, as well as eating in the absence of hunger in youth.
In case of ON, subjects regularly limit their diet to “pure”
and “clean” types of foods, a behavior that can intensify with
time [45]. The unreasonable preoccupation with healthful
food quality and the restrictive control over food consump-
tion seen in such people might lead to a noteworthy distur-
bance to their functioning, which can damage their capabil-
ity to participate in social activities/life, and consequently a
loss of social relationships [45, 46]. In addition, diminished
recognition/acknowledgment of others’ feelings can inhibit
the flexibility, connections and preservation of relationships,
by making it hard for subjects to reply suitably to the expres-
sions of feeling of other people [47].

ON behaviors may be used as a coping strategy by sub-
jects who have poor emotion regulation capabilities in order
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Table 5 Multivariable analysis: hierarchical linear regression taking
the ORTO-R score as the dependent variable

Variable UB SB p 95% CI
Model 1 taking the EAT score as an independent variable
EAT total score 0.15 0.39 <0.001 0.13-0.18

Model 2 taking DERS-16 and EAT total scores as independent
variables

DERS total score 0.06 0.17
EAT total score 0.13 0.33

<0.001
<0.001

0.03-0.08
0.10-0.16

Nagelkerke R? values: Model 1=15.1%; Model 2=17.7%; numbers
in bold indicate significant p values

UBunstandardized beta, SBstandardized beta, CIconfidence interval,
EATeating attitude test, DERS difficulty in Emotion Regulation Scale

Table 6 Multivariable analysis: hierarchical linear regression taking
the ORTO-R score as the dependent variable

Variable UB SB P 95% CI

Model 1 taking the EAT score as an independent variable
EAT total score 0.15 0.39 <0.001 0.13-0.18

Model 2 taking DERS-16 and EAT total scores as independent
variables

EAT total score 0.13  0.34 <0.001 0.10-0.16
DERS non-acceptance ~ 0.16  0.10 0.032  0.01-0.30
DERS strategies 0.09 0.10 0.041 0.004-0.17

Nagelkerke R? values: Model 1=15.1%; Model 2=18.1%; numbers
in bold indicate significant p values

UBunstandardized beta, SBstandardized beta, CIconfidence interval,
EAT eating attitude test, DERS difficulty in Emotion Regulation Scale

to feel in control [19]. Dietary rules increase levels of per-
ceived control. Hence, it is conceivable that individuals with
ON tendencies incline towards more impulsivity and being
‘out of control’ when distressed/facing negative feelings
[19]. The use of an extreme obsessive eating practices can,
therefore, help reach more perceived control to better cope
with hard emotions. This may be predominantly the situ-
ation if the person does not acknowledge their emotional
responses and considers the absence of other approaches to
make him/her feel better [19]. A previous study [45] pointed
to perceptions of control and guilt as probable explanation
behind the stigma of ON.

The link between ON and regular physical activity has
been previously described [30, 48—52]; some findings have
shown that more recurrent training was linked to higher
ON in women [48], while others have demonstrated that
ON and more physical activity were found in men [50].
The latter association was also found in active fitness
members, in females more than males [52]. A recent study
[49] has showed that increased physical exercise appears
to play a significant role in ON; people with ON tend to

have lengthier workout periods [49] compared to the gen-
eral population [30] and in a more obsessive way. They
might not experience the pleasure of exercising since the
latter is considered a strategy for regulating their “needs”
[49]. Physical activity can improve health and decrease
the risk of developing numerous illnesses as well as have
instant and long-term health benefits. However, similarly
to other eating disorders (especially anorexia nervosa),
workout might possibly be considered as an ON symp-
tom, with similar underlying pathological mechanism as
the unhealthy way of healthy eating [49].

Our results are in line with other studies showing that
more ON is linked to higher levels of disordered eating
attitudes among adults [53-55] as well as increased BMI
[4, 5, 31, 56, 57]. This may suggest a difference between
ON and anorexia nervosa, which is marked by an exces-
sively low BMI [4].

It is noteworthy that age, gender, household crowding
index, marital status and education level were not signifi-
cantly associated with ON in our Lebanese sample. Our
results are consistent with previous findings [25, 58] and
may suggest no gender and age differences, which is in con-
trast to anorexia nervosa. It is worth pointing out that there
are inconsistent findings on link between ON and age, gen-
der, educational level and Body Mass Index (BMI), which
can be elucidated by sociocultural differences/characteristics
between countries and the different measurement tools used
[59].

The results of the multivariable analysis have found that
in model 2 higher levels of emotion dysregulation were
associated with more ON tendencies and behaviors, whereas
alexithymia did not show any significant association with
ON. However, in model 3, higher levels of emotion dys-
regulation, lower levels of alexithymia, and more disordered
eating attitudes predicted higher levels of ON. Based on
our results showing association between ON and emotion
description difficulties, we can suggest that alexithymia
exhibited by individuals with ON may not be a feature of ON
per se. The interpersonal deficits linked with alexithymia
may be predominantly pertinent for susceptibility toward
disordered and disinhibited eating behaviors [44]. Problems
in the identification and description of one’s own emotions
highly co-occur with all eating disorders (EDs) subtypes
and with non-clinical ED symptomology [47]. Knowingly,
reduced emotion recognition and higher alexithymia have
beforehand been described in patients with ED, raising
the likelihood that alexithymia, not ED symptomology, is
accountable for the difficulties in the recognition of emotions
[47]. The same explanation could also be assumed in case of
ON. Our results were in opposite to those of Vuillier et al.,
who showed that emotion dysregulation was not a predic-
tor of ON [19]. Some limitations of our study need to be
mentioned. The cross-sectional design does not allow causal
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inference. The anthropometric measures (height and weight)
used to calculate BMI were self-reported. Self-reported BMI
score and associated BMI categories tend to be underes-
timated, with participants with obesity in particular being
most likely to be misclassified [60]. Information bias is pos-
sible because of difficulties understanding some questions
or not answering the questions in a transparent/honest way.
The lack of measurement of past or current eating disorders
in our sample could impact on our results. A selection bias
is present because of the snowball technique followed to
collect our sample and because of the refusal rate; therefore,
the results obtained might not be generalizable to the whole
population. Not all factors associated with ON were taken
into account in this research, predisposing us to a residual
confounding bias.

What is already known about the subject?

A unique study [19] suggested that subjects with orthorexic
tendencies might have difficulties in the identification and
regulation of their emotions, which is similar to what is
already known about other eating disorders.

What does this study add?

Considering that orthorexia is a newly emerging eating dis-
order that has not yet been included as a legitimate pathol-
ogy, our findings provide a pathway for further investigations
regarding ON, both in Lebanon and worldwide. Further, the
center of our study, ON and emotional difficulties, is novel
in Lebanon, a collectivist society, and adds to the scare avail-
able research locally and internationally.

Conclusion

Studying non-clinical populations allowed us to investigate
the occurrence of several symptoms without complications
of an established illness [59]. Exploring alexithymia and
emotion dysregulation were required to fully understand
possible emotional processing deficits in individuals with
ON tendencies (19). The present research suggests that peo-
ple with high ON tendencies have difficulties identifying and
regulating their emotions as well as difficulties describing
emotions, similarly to other eating disorders. In contrast,
alexithymia was not found to be a significant predictor of
ON. Higher levels of emotion dysregulation was a significant
predictor of ON. This may indicate that difficulties identify-
ing, describing and regulating one’s own emotions, may be
arisk factor for ON.
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