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Abstract
Purpose To validate the Spanish version of Barcelona Orthorexia Scale (BOS) in general population, analyzing its items 
and both its internal structure and psychometric properties (internal consistency and temporal stability). In addition, the 
relationship between ON and external measures of attitudes towards food was assessed.
Method The general population sample consisted of 446 women and 104 men, aged between 18.31 and 69.44 years 
(M = 36.03; SD = 12.46). Of these, 39 participants answered again the questionnaires after one month from the first applica-
tion. The assessment instruments were a sociodemographic questionnaire, the BOS, the Eating Attitudes Test-26 (EAT-26) 
and the Dutch Eating Behavior Questionnaire (DEBQ).
Results The final version of the BOS is composed of 35 items. Exploratory factor analysis extracted an internal structure 
of 5 factors (Behavioral, Concern for healthy food, Attitudes and beliefs about food, Vital achievement and Emotional dis-
comfort). The BOS-35 and the factors presented good internal consistency (α = .80–.90), and an adequate temporal stability 
(r = .62–.88). The highest association was observed between the Emotional Distress (BOS) and the Diet subscale (EAT-26; 
r = .51).
Conclusions This first validation of the BOS has shown adequate psychometric properties, being a valid and reliable instru-
ment to assess ON in the general population.
Level of evidence Level II: Evidence obtained from well-designed controlled trials without randomization.

Keywords Orthorexia nervosa · BOS · Orthorexia nervosa assessment · Validation analysis · Factor analysis

Introduction

According to the consensus document on the definition 
and diagnostic criteria for orthorexia nervosa (ON) [1], 
this problem is characterized by its focus on food qual-
ity, overplanning of meals, and prioritization of nutri-
tional value and perception of purity over taste [1–9]. 
This obsession with health is associated with inflexible 
beliefs and excessive control of their eating behaviors [4, 

9, 10]. A transgression of self-imposed rules is followed 
by emotions like guilt, low self-esteem or anxiety [1, 5]. 
The main consequences of ON are the elimination of all 
foods considered unhealthy accompanied by physical and 
mental health complications [3, 5, 7, 11–13]. Previous 
studies have observed a resemblance between ON and 
obsessive–compulsive disorder (OCD), both present-
ing high perfectionism, excessive control, and anxiety 
[14–16]. A previous review provides a complete and inte-
grative explanation of the multiple categories involved in 
the appearance of ON [17]. This review provides a com-
prehensive view of the etiology of this problem beyond 
the individual characteristics such as food choices, the 
perception and relation to the body, and the approach 
and regulation mechanism of the person. This approach 
includes the social level, which combines the education 
area, and the culture of professional and leisure activi-
ties, including exercise and sports. These categories have 
presented strong correlations with higher scores on the 
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ON instruments. In addition, the social level includes the 
healthism concept, considered as the social construction 
of healthism. This concept is mainly observed in Western 
societies. People are encouraged through social media and 
advertising to be more aware of their health and the indi-
vidual responsibility to achieve their health goals. How-
ever, there is another level that combines the other two 
categories (individual and social), called the societal level 
that introduces the concept orthorexic society, where ON 
occurs in societies where food perfectionism involves food 
organization, following by search and selection [17].

According to World Health Organization (WHO), a soci-
ety focused on the promotion of healthy eating could be 
positive as a method to prevent diseases [2, 18]. However, an 
excessive attention to intake healthy foods, following a diet 
or excessive physical activity could lead to an obsession with 
healthy habits. An extreme focus on healthy eating is usually 
related with physical, psychological and social deterioration 
[3, 4, 19]. All of these factors are involved on the appear-
ance, development and current definition of ON, although 
this problem has not been considered as an official diagnosis 
yet [3, 5, 10, 17, 19–21].

Therefore, ON has been identified as a problem with 
multiple causes and psychological consequences that could 
cause a significant distress and affect the social, work or 
family areas of the individual [1]. Moreover, the prevalence 
of ON has been increased, especially during the last decade. 
Two studies, carried out in Chine and Germany, respectively, 
used an instrument with diagnostic capacity for ON in col-
lege population. The results showed that the prevalence of 
ON was between 3.3 and 7.8%, being higher among male 
(10.6%) compared to female students (5.3%) [22, 23]. 
Another study with a sample of Spanish college population, 
assessed the presence of risk factors associated with the pos-
sible onset of ON, the estimated risk of developing this prob-
lem was between 9 and 17% [24]. There was another study 
carried out in Italy, also with university students, where the 
prevalence of ON was between 2.6 and 8.4% [20].

Knowledge about the etiology, prevalence, consequences 
and characteristics of ON has increased in recent years. 
However, due to the absence of an official diagnosis [20, 21], 
it seems necessary to design a valid and reliably instruments 
to assess ON [25, 26]. To date, several assessment instru-
ments have been developed to assess ON in both general and 
clinical populations [27].

The first tool was the Bratman Orthorexia Test (BOT). 
This is a questionnaire of 10 dichotomous items to establish 
an early diagnosis of ON [28]. There are no studies in gen-
eral population, but a validation has been carried out with 
German clinical population (the Ortho-10) [29].

The ORTO-15 was developed based on the BOT items 
to diagnose ON in general population [30]. Several valida-
tion studies of this tool have been conducted in different 

countries and populations. However, the psychometric 
properties obtained were not strong enough [31–37].

The Eating Habits Questionnaire-21 (EHQ-21) [38] was 
designed to assess ON symptoms obtaining good psycho-
metric properties. However, there are no items to evalu-
ate the emotions of people with ON after consuming food 
considered unhealthy or breaking self-imposed rules [35]. 
Another diagnose instrument is the Düsseldorfer Othorexie 
Skala (DOS) [39], composed by 10 items answered using a 
4-Likert scale and with adequate psychometric properties. 
The Teruel Orthorexia Scale (TOS) [40] contains two fac-
tors (health orthorexia and orthorexia nervosa), that aim 
to differentiate between interest in following a healthy diet 
and pathological eating behavior.

Recently, two more tools were developed to assess ON, 
the Test of Orthorexia Nervosa-17 (TON-17) [41] and the 
Orthorexia Nervosa Inventory (ONI) [42]. Both instru-
ments were developed to measure ON symptomatology, 
showing adequate psychometric properties and three dif-
ferent factors. TON-17 presented the subscales “Control 
of food quality”, “Fixation of health and healthy diet” and 
“Disorder symptoms” [41]. The factors founded in ONI 
were “Behaviors and preoccupation with healthy eating”, 
“Emotional Distress” and “Physical and Psychosocial 
Impairments” [42].

Access to valid and reliable instruments to assess ON 
is limited, mainly because these tools are based on initial 
descriptions of ON [26, 28]. It is necessary to contrast the 
description of diagnostic criteria and use the expert agree-
ment methodology to define the items [9]. For that reason, 
prior to this investigation a new instrument was developed, 
the Barcelona Orthorexia Scale (BOS), both English and 
Spanish versions [43]. The difference with previous instru-
ments is the evaluation of different clinical manifestations 
of ON without being a diagnosis tool. BOS includes the 
assessment of, among others, the characteristics presented 
on the individual level (i.e., food choices and the percep-
tion and relation to the body), as well as, the behaviors 
related to health goals [17].

The main aim of this study is the validation of BOS 
Spanish version and assess its psychometric properties 
in a Spanish sample of general population. The specific 
objectives were: (i) conduct an analysis of BOS items; 
(ii) assess the internal structure of the scale, and verify 
the suggested initial factors; (iii) analyze the reliability 
of the questionnaire in terms of internal consistency and 
the temporal stability of the BOS; and (iv) assess the rela-
tionship between BOS scores and eating attitudes using 
external measures. For the last objective, the relationship 
between BOS and the other instruments will be conducted 
to analyze the validity of the instrument, not to compare 
ON with another eating disorders.
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Method

Development of BOS questionnaire

The BOS questionnaire was developed for the psychological 
assessment of the main variables of ON, using the Delphi 
methodology by experts’ agreement [43]. The initial number 
of suggested items was 105, divided into 6 different areas, as 
the authors' initial theoretical proposal: (1) cognitive area, 
(2) emotional area, (3) behavioral area, (4) negative con-
sequences on health, (5) negative consequences on social 
or academic functioning, and (6) differential diagnosis with 
other eating disorders. The content of the items was analyzed 
through three rounds of Delphi study in which the partici-
pants (experts in the field of ON and in the field of eating 
disorders) valued the representativeness and clarity of each 
item as well as the correct location in the assigned areas. 
The sample consisted of 58 experts in the initial round and 
30 in the final round from 17 countries. Items were added, 
modified or removed after the qualitative and quantitative 
analysis of the experts’ agreements and proposals for modi-
fications. The final questionnaire consisted of 64 items with 
two identical versions in Spanish and English [43].

Participants

A total of 550 participants from Spanish general population, 
obtained by random non-probability sampling, completed 
the study. Initially, questionnaires were administrated to 743 
participants, but after verifying the following inclusion crite-
ria: age between 18–70 years and the fulfilments of all ques-
tionnaires, the participation rate was 74%. Participants in the 
final sample were between 18.3 and 69.4 years old [mean 
(M) = 36.0; standard deviation (SD) = 12.5], and 81.1% of 
whom were women.

Instruments

• Ad hoc sociodemographic questionnaire. Assessment 
of basic sociodemographic information like sex, age, 
ethnicity, marital status, education level, socioeconomic 
status and employment situation. Questions about weight 
and height were conducted to obtain the body mass index 
(BMI).

• Barcelona Orthorexia Scale (BOS). Instrument to 
assess the clinical manifestations of ON using 64 items 
answered by 5-Likert Scale (1 = Totally disagree; 
5 = Totally agree) [43].

• Eating Attitudes Test-26 (EAT-26). Assessment of mala-
daptive attitudes and behaviors common on eating disor-
ders, specifically, the symptoms of anorexia nervosa. A 

total of 26 items grouped in 3 subscales: Diet (13 items), 
Bulimia and Food Preoccupation (6 items) and Oral Con-
trol (7 items). Previous studies demonstrated an adequate 
internal consistency of this instrument (α = .80–.90) [43–
47], including its Spanish validation [48].

• Dutch Eating Behavior Questionnaire (DEBQ). The 
instrument contains three scales to assess three possi-
ble eating behaviors: emotional intake, external intake 
and restrictive behavior. This tool presents high levels of 
internal consistency (α = .80–.90) [43, 49–52], including 
its Spanish validation [51].

The Spanish versions of the EAT-26 [48] and the DEBQ 
[51] were applied to analyze the convergent validity of the 
BOS, proving that the constructs that should be related show 
high correlations, for example Bulimia and Food preoccupa-
tion with Emotional Distress.

Procedure

This study was approved by the Bioethics Committee of 
the University of Barcelona to apply to both clinical and 
general samples, although the research has been conducted 
only with general population. Participants were invited to 
participate through social media and snowball sampling was 
used to advertise the study. Also, some associations, nutri-
tion and health federations, colleges of nutritionists, and 
psychological and nutrition centers collaborated with the 
diffusion of the study. After accepting informed consent, 
the participants accessed to the online questionnaires using 
an internet survey platform. The confidentiality of personal 
information was guaranteed, and no reward was given for 
participation. Participants were also required to participate 
in a second phase of the study. Those who provided their 
email addresses (n = 50) were contacted again 4 weeks later, 
in order to analyze the scale’s test–retest reliability. They 
were provided with the appropriate link via email to com-
plete the second part of the study, Participation was also 
voluntarily and there was no reward. Originally, 50 partici-
pants were involved in the second part of the study, but only 
39 participants completed the second administration (78% 
participation). Age range was 22.8–68.7 years (M = 35.0; 
SD = 14.1), and 74.4% were women.

Data analysis

Analyses were performed using the program IBM SPSSS 
24.0. A descriptive and quantitative analysis of the BOS 
items was conducted to select the final variables. To assess 
the properties of the items, analysis of inter-item correlation, 
corrected inter-item correlation (item homogeneity index), 
asymmetry and kurtosis were performed.
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To analyze the internal structure of the BOS, an explora-
tory factorial analysis was conducted, and to estimate the 
factors, the method of unweighted least squares was chosen. 
To confirm the factor number, the selected criteria were the 
sedimentation graph, the parallel analysis (using the Monte 
Carlo PCA) [53], the theoretical bases and the interpretation 
of the solution. The direct oblimin rotation method was used 
to define the best factorial solution, selecting factors based 
on the number of variables loaded (minimum 3 variables 
per factor) and the factorial loading of each variable per 
factor (> .40).

An analysis of the internal consistency (Cronbach’s α and 
split half method) and the temporal stability (test–retest) 
were conducted in the final BOS version. Finally, the rela-
tionship between BOS and external measures (EAT-26 and 
DEBQ) were assessed using Pearson correlations, obtaining 
the convergent validity of the BOS.

Results

Table  1 shows the sociodemographic variables of the 
sample.

Reliability analysis of the initial BOS were conducted 
showing an excellent internal consistence (Cronbach’s 
α = .949) and good test–retest reliability (r = .876). After 
that, the 64 initial items were analyzed using inter-item and 

corrected inter-item correlations, showing 7 items with a low 
homogeneity index (< .35). Also, 19 items were removed 
due to excessive values (> 2) in asymmetry and kurtosis 
analysis. The final revised questionnaire consisted of 38 
items.

Internal structure of BOS

An exploratory factorial analysis (EFA) was conducted to 
analyze internal structure of the questionnaire with data 
from the general sample (n = 550). Kaiser–Meyer–Olkin 
coefficient (KMO = .950) and Sphericity Bartlett’s Test 
(χ2 = 13,153.6, df = 730, p < .001) showed the appropriate-
ness of the data for the EFA.

The unweighted least squares method was used to factor 
extraction, and according to sedimentation graph and paral-
lel analysis the best factorial solution was the selection of 
the first five factors. The rotated solution was analyzed using 
the direct rotation (Oblimin) method. Table 2 shows the con-
figuration matrix revealing a simple structure with 5 factors 
explaining the 59.6% of total variance (Factor 1 = 38.4%; 
Factor 2 = 8.6%; Factor 3 = 4.7%; Factor 4 = 4.1%; Factor 
5 = 3.8%). It is observed the weight of each item for each 
factor and an aggrupation of items in one factor, without 
saturations in the other ones (> .40). Items 6, 9 and 22 were 
removed because their loads were low for all factors, the 
final version of the BOS was composed by 35 items (to 

Table 1  Sample 
sociodemographic variables

N, sample size; M, mean; SD, standard deviation; MW, minimum wage

Men (N = 104; 18.9%) Women (N = 446; 
81.1%)

Total (N = 550)

Age [M, (SD)] 38.2 (13.6) 35.6 (12.0) 36.0 (12.5)
Range of age 19.7–69.4 18.3–69.3 18.3–69.4
BMI (Kg/m2) [M, (SD)] 25.0 (3.0) 22.6 (3.5) 23.0 (3.5)
BMI [N, (%)]
 Underweight 1 (0.2%) 28 (5.1%) 29 (5.3%)
 Normal-weight 56 (10.2%) 336 (61.1%) 392 (71.3%)
 Overweight 42 (7.6%) 63 (11.5%) 105 (19.1%)
 Obesity 5 (0.9%) 19 (3.5%) 24 (4.4%)

Education level [N, (%)]
 Elemental 4 (0.7%) 11 (2%) 15 (2.7%)
 Secondary 21 (3.8%) 38 (6.9%) 59 (10.7%)
 Superior 79 (14.4%) 397 (72.2%) 476 (86.5%)

Socioecomic status [N, (%)]
 No income 5 (0.9%) 59 (10.7%) 64 (11.6%)
 < 1 MW 15 (2.7%) 78 (14.2%) 93 (16.9%)
 1 MW–2 MW 20 (3.6%) 120 (21.8%) 140 (25.5%)
 2 MW–3 MW 18 (3.3%) 99 (18%) 117 (21.3%)
 3 MW–4 MW 18 (3.3%) 53 (9.6%) 71 (12.9%)
 4 MW–5 MW 11 (2%) 16 (2.9%) 27 (4.9%)
 > 5 MW 17 (3.1%) 21 (3.8%) 38 (6.9%)
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observe original items from BOS-64 and remained items 
from BOS-35, see Supplementary  information-Table S1).

The final factors were Factor 1 Behavioral (B), Fac-
tor 2 Preoccupation about Healthy Food (PHF), Factor 3 
Attitudes and Beliefs about Food (ABF), Factor 4 Vital 
Achievement (VA) and Factor 5 Emotional Distress (EM). 

Factors 1, 3 and 5 agree with the behavioral, cognitive 
and emotional areas originally proposed. Factor 2 included 
items from the original behavioral and cognitive areas. 
Finally, Factor 4 presented items included in the original 
emotional area but relevant for the orthorexia construct.

Table 2  Factor loadings from 
exploratory factor analysis

ABF Attitudes and Beliefs about Food, B Behavioral, ED Emotional Distress, PHF Preoccupation about 
Healthy Food, VA Vital Achievement
Method of extraction: unweighted least squares method. Rotation method: Oblimin with Kaiser normaliza-
tion. Bold values indicate the superior factorial loading (> .40) in absolute values

Items Factors

Factor 1 (B) Factor 2 (PHF) Factor 3 (ABF) Factor 4 (VA) Factor 5 (ED)

BOS2 − .005 .670 .210 .047 − .072
BOS3 .026 .080 .406 .204 − .051
BOS4 − .018 .077 .423 − .080 .272
BOS5 − .044 .702 .082 .011 .128
BOS6 .056 .398 .227 − .002 .118
BOS7 .217 .417 .275 − .133 .060
BOS9 .047 .381 .333 .180 − .153
BOS10 − .123 .404 .252 .030 .105
BOS11 .193 − .016 .542 − .033 .131
BOS12 .257 .020 .579 .079 .031
BOS13 .229 .133 .522 .041 .070
BOS14 .087 .093 .430 .173 .018
BOS15 .010 − .053 .171 − .035 .700
BOS16 .008 .079 .059 .042 .717
BOS17 .051 − .015 .113 .053 .674
BOS19 .013 .002 .296 − .041 .500
BOS20 .037 − .059 .056 .042 .764
BOS21 .007 .099 − .110 .030 .762
BOS22 .180 .040 .127 .009 .380
BOS23 .015 .009 − .141 .117 .836
BOS24 .046 .029 − .152 .126 .809
BOS25 .197 .171 − .064 .026 .591
BOS26 .336 − .006 .047 − .009 .498
BOS27 .100 .068 − .006 .660 .156
BOS28 .127 − .073 .134 .678 .099
BOS29 − .064 .116 .000 .631 .247
BOS30 − .066 .097 − .039 .307 .605
BOS31 .089 .771 − .094 .029 .031
BOS32 .058 .897 − .147 .000 .003
BOS33 .075 .922 − .140 − .009 .002
BOS34 .570 .018 .072 − .048 .100
BOS35 .483 .115 .089 − .098 .085
BOS39 .129 .522 .030 .090 .004
BOS40 .548 .149 − .061 − .046 .245
BOS41 .418 .342 .017 .071 .074
BOS42 .658 .074 .075 .014 .024
BOS43 .598 − .055 − .008 .182 − .026
BOS44 .496 .141 .054 .170 − .028
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The correlations between factors were assessed. Table 3 
shows the correlation matrix between the 5 factors, present-
ing Factors 1 and 2 higher correlations with the other factors.

Reliability of BOS

Table 4 shows an excellent internal consistency for both fac-
tors and the final version of the BOS, revealing coefficients 
of Cronbach’s α between .80–.94 and Spearman–Brown 
coefficients higher than .81. Also, all factors and the 

questionnaire present an adequate medium inter-items cor-
relation (r > .35).

Factors and BOS final version stability

Table 5 shows the final version of the BOS, a high reliability 
test–retest (r = .877) was reported, finding a significant cor-
relation between the two administrations (p < .001). The five 
factors also show high reliability coefficients (.624–.818).

Relationship between BOS scores and eating 
disorder symptomatology

Finally, Table 6 presents the correlations between the five 
BOS factors and the subscales of EAT-26 AND DEBQ. In 
general, it has been observed very low, low, and moderated 
correlations from r = .101, p < .05 to r = .51, p < − 01. The 
five factors of the BOS correlate more significantly with the 
EAT-26 subscales than DEBQ subscales. The most signifi-
cant associations were observed between Emotional Distress 
(BOS) and Diet (EAT-26) (r = .510, p < .01), and between 
Emotional Distress (BOS) and Bulimia and Food Preoccupa-
tion (EAT-26) (r = .508, p < .01).

Table 3  Factorial correlations

ABF Attitudes and Beliefs about Food, B Behavioral, ED Emotional 
Distress, PHF Preoccupation about Healthy Food, VA Vital Achieve-
ment

Factors B PHF ABF VA ED

B –
PHF .514 –
ABF .389 .428 –
VA .303 .344 .210 –
ED .496 .393 .323 .375 –

Table 4  Descriptive data 
and coefficients of internal 
consistency for each factor and 
BOS final version

ABF Attitudes and Beliefs about Food, B Behavioral, CI Confidence Interval, ED Emotional Distress, M 
Media N Sample Size, PHF Preoccupation about Healthy Food, r correlation, ST Standard Deviation, VA 
Vital Achievement

Factors Items number N M ST α 95%CI Mean 
inter-
items
r

B 7 550 13.4 5.7 .851 .83–.87 .449
PHF 8 550 22.0 7.5 .902 .89–.91 .532
ABF 6 550 17.8 4.6 .804 .78–.83 .408
VA 3 550 9.4 3.3 .836 .81–.86 .629
ED 11 550 22.8 9.6 .935 .93–.94 .568
Total 35 550 85.4 24.8 .953 .95–.96 .367

Table 5  Descriptive data and 
temporal stability coefficients 
for each factor and BOS final 
version

ABF Attitudes and Beliefs about Food, B Behavioral, BOS Barcelona Orthorexia Scale, ED Emotional Dis-
tress, M Media PHF Preoccupation about Healthy Food, r correlation, ST Standard Deviation, VA Vital 
Achievement. The time between time 1 and time 2 was 1 month

Factors Items number N Time 1 Time 2 r
Test–retest

M ST Md ST

B 7 39 10.7 4.4 11.0 3.9 .752
PHF 8 39 17.1 5.1 16.8 4.6 .818
ABF 6 39 15.8 4.3 15.2 4.0 .809
VA 3 39 8.6 2.8 8.6 3.1 .624
ED 11 39 20.4 9.3 19.6 7.6 .800
BOS 34 39 72.67 22.70 71.1 19.4 .877
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Discussion

The main objective of this study was to validate the Spanish 
version of the BOS in the general population. The BOS was 
intended to assess the psychological variables of ON without 
being a diagnostic instrument.

The first specific objective of this study was to analyze the 
original 64 items suggested by the experts [43]. Item analy-
sis revealed that 26 items had to be removed. These items 
were primarily classified into the original areas of differen-
tial diagnosis and negative consequences on health, social 
or academic functioning. Although the assessed aspects 
are theoretically relevant, their presence is associated with 
those cases where ON is causing significant discomfort in 
various areas of the person's life over a long period of time. 
However, behavioral, cognitive, and emotional symptoms 
represent core aspects of ON [5, 6, 11, 13]. Therefore, these 
aspects are relevant for early identification and linked to the 
main objective of the BOS, the evaluation of psychological 
variables of ON. The social and societal aspects involved on 
the onset of ON [17], should be considered in instruments 
designed for diagnosis. The differential diagnosis items were 
a distinctive element of the BOS compared to other ques-
tionnaires but in the clinical practice there are other instru-
ments to assess eating disorders. For that reason, the use of 
instruments like EAT-26 and DEBQ is relevant to analyze 
the validity of the BOS [43].

In the present study the remaining 38-item version of 
the original BOS was used to analyze its internal structure. 
According to the second specific objective of the study, the 
five-factor solution was the most appropriate to explain the 
variance of the questionnaire. These five factors are corre-
lated representing a multidimensional structure equal to the 
original version. After item analysis, three more items were 
removed due to low factor loading on all factors. A final ver-
sion of 35-item v was obtained. The final factorial structure 

reflected the central symptomatology of ON (behavioral-
cognitive-emotional). The factor “Preoccupation about 
healthy food” presented more correlations with the other 
factors, showing the obsession with healthy food as central 
characteristic of ON. The highest correlation between factors 
involved this factor and the “Behavioral” factor, supporting 
the association between the obsession and the behavioral 
rituals like the restriction of food considered unhealthy. 
This obsession with consuming only healthy foods could be 
related to the concept of “healthism”, overpromoted in social 
media and advertising in recent years. In relation to this con-
cept, the “BOS-35” includes a scale called “Vital Achieve-
ment” [17]. The “Behavioral” factor also presented a high 
correlation with the “Emotional Distress” factor (r = .50). 
This correlation could explain the relationship between the 
ON behavioral pattern and maladaptive emotions of break-
ing self-imposed rules [1, 5–7].

The reliability of the final version of the BOS has 
shown excellent internal consistence and temporal stabil-
ity. The individual factors also presented high reliability. 
All factors showed an adequate temporal stability except 
“Vital Achievement”. The possible explanation could be 
the reduced number of items to assess this factor. How-
ever, this factor was retained because of its theoretical rel-
evance, the high saturations of the three items, and their high 
communalities.

The results of the associations between the BOS factors 
and the external measures (subscales of the EAT-26 and 
the DEBQ) were similar to the results found in other vali-
dations studies [35, 38]. The most significant correlations 
were between “Emotional Distress” (BOS) and the subscales 
“Diet” and “Bulimia and Food preoccupation” (EAT-26). 
Other significant correlations were found between “Pre-
occupation about healthy food” (BOS) and “Bulimia and 
Food Preoccupation” (EAT-26); and “Behavioral” (BOS) 
and “Diet” (EAT-26). These associations were expectable 
because assess similar aspects related to pathological eating 
behaviors [37, 38]. However, the correlations between BOS 
and DEBQ were low and/or non-significant, except for mod-
erate-low correlations between “Emotional Distress” (BOS) 
with “Restrictive Intake” and “Emotional Intake” (DEBQ); 
and the “Behavioral” factor (BOS) and “Restrictive Intake” 
(DEBQ). The lower correlations values between BOS and 
DEBQ compared with EAT-26, could be explained because 
BOS assesses aspects of ON symptomatology and DEBQ 
specific eating behaviors [43, 49–52]. According to previous 
studies, the results of this study have shown a moderated 
association between ON assessed by BOS and symptoma-
tology eating disorders measured using EAT-26 and DEBQ 
[11, 13, 54]. Therefore, the results confirmed BOS assesses 
the characteristics of pathological eating, providing clini-
cal evidence of ON as disordered eating. However, further 
investigation is needed, because there is no agreement about 

Table 6  Correlations between five BOS factors and EAT-26 and 
DEBQ subscales

ABF Attitudes and Beliefs about Food, B Behavioral, DEBQ Dutch 
Eating Behavior Questionnaire; EAT-26 Eating Attitudes Test-26, 
ED Emotional Distress, PHF Preoccupation about Healthy Food, VA 
Vital Achievement
* p < .05 **p < .01

B PHF ABF VA ED

EAT-26 (diet) .449** .314** .259** .348** .510**
EAT-26 (bulimia and 

food preoccupation)
.413** .459** .305** .334** .508**

EAT-26 (oral control) .382** .302** .254** .246** .332**
DEBQ (emotional intake) .153** .101* .050 .250** .362**
DEBQ (external intake) − .056 − .062 − .083 .205** .168**
DEBQ (restrictive intake) .364** .300** .262** .351** .489**
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the conceptualization of ON attending to previous research-
ers [11, 15].

This study has some limitations. First, the distribution by 
sex in the sample was unbalanced. In the future, to improve 
the representativeness of the sample, more male partici-
pants should be recruited, whereas some of the studies pro-
viding prevalence data [22, 23] indicate that ON is more 
prevalent among men than among women. For that reason, 
the sampling method is considered another limitation and 
should be more controlled in future studies. Furthermore, 
the sample size for the test–retest analysis was small and 
the results should be interpreted with care. Another limita-
tion was the absence of another ON questionnaire with good 
psychometric properties in Spanish, where the sample of 
the present study was recruited. This was an obstacle to the 
BOS convergent validity analysis. Moreover, the difference 
between healthy eating and the obsession about food is not 
well-established in current society [1], promoting certain 
social desirability in the participants. Participants could 
respond thinking that characteristics or manifestations of 
ON are non-prejudicial to their health, due to the limited 
information about this problem.

However, this investigation also presents some strengths. 
This study is the first validation of a Spanish instrument 
for ON in general population. The size of the recruited ini-
tial sample was enough to consider stable de factorial solu-
tion and the results about the psychometric properties of 
the BOS. One of the most relevant strengths of the study 
is to have achieved a reduced version of the BOS, 35 items 
compared to the original 64 items, with 5 factors with good 
psychometric properties. The content of the items of the 
different factors will provide very useful information both 
for developing prevention programs and for creating inter-
vention programs. The use of the BOS-35, without been a 
screening or diagnostic questionnaire, will provide clinicians 
with accurate information about the ON characteristics of 
their clients. For example, they will be able to address mal-
adaptive behaviors related to food selection, cooking and 
related eating behavior in therapy; they will also be able 
to have information about cognitive distortions specific to 
people with ON and restructure them to reduce the emo-
tional discomfort they generate. Finally, the brevity of the 
questionnaires is highly valued and of interest to researchers 
and clinicians, as it allows participants to respond with less 
time and emotional cost. To sum up, this study provided the 
first validation of the Spanish version of the BOS, showing 
good psychometric properties, providing a new tool for this 
emerging problem.

What is already known of this subject?

ON is emerging as a new eating problem. Its clinical evi-
dence has promoted the appearance of different instruments 

to measure this construct in different countries and lan-
guages. The design of the BOS has been explained in a pre-
vious study, obtaining promising and positive results.

What does this study add?

The first Spanish validation of a new tool to assess ON in 
general population. Providing a final version of the BOS 
with adequate psychometric properties. The results obtained 
in this study support the use of the Spanish version of BOS 
as a valid and reliable of ON symptomatology in general 
population.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40519- 023- 01616-6.

Author contributions All authors contributed to the study conception 
and design. Material preparation, data collection and analysis were 
performed by AN. The first draft of the manuscript was written by CV 
and all authors commented on previous versions of the manuscript. All 
authors read and approved the final manuscript.

Funding Open Access funding provided thanks to the CRUE-CSIC 
agreement with Springer Nature. The authors declare that no funds, 
grants, or other support were received during the preparation of this 
manuscript.

Availability of data and materials The datasets generated during and/or 
analyzed during the current study are available from the corresponding 
author on reasonable request.

Declarations 

Ethics approval and consent to participate This study was performed 
in line with the principles of the Declaration of Helsinki. Approval was 
granted by the Ethics Committee of University of Barcelona. Informed 
consent was obtained from all individual participants included in the 
study.

Competing interests The authors have no relevant financial or non-
financial interests to disclose.

Informed consent After accepting informed consent, the participants 
accessed to the online questionnaires using an internet survey platform.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

https://doi.org/10.1007/s40519-023-01616-6
http://creativecommons.org/licenses/by/4.0/


Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity           (2023) 28:90  

1 3

Page 9 of 10    90 

References

 1. Donini LM, Barrada JR, Barthels F, Dunn TM, Babeau C, Brytek-
Matera A, Cena H, Cerolini S, Coimbra M, Cuzzolaro M, Fer-
reira C, Galfano V, Grammatikopoulou MG, Hallit S, Haman L, 
Hay P, Jimbo M, Lasson C, Lindgren E…Lombardo C, (2022) 
A consensus document on definition and diagnostic criteria for 
orthorexia nervosa. Eat Weight Disord 27:3695–3711. https:// doi. 
org/ 10. 1007/ s40519- 022- 01512-5

 2. Mathieu J (2005) What is orthorexia? J Am Diet Assoc 
105(10):1510–1512. https:// doi. org/ 10. 1016/j. jada. 2005. 08. 021

 3. Brytek-Matera A (2012) Orthorexia nervosa—an eating disorder, 
obsessive-compulsive disorder or disturbed eating habit? Archs 
Psychiatry Psychother 14(1):55–60. https:// doi. org/ 10. 1016/ 
S0924- 9338(14) 77967-2

 4. Zamora MLC, Bonaechea BB, García-Sánchez F, Ríos-Rial B 
(2005) Orthorexia nervosa: a new eating behavior disorder? Actas 
Esp Psiquiatr 33(1):66–68

 5. Chaki B, Pal S, Bandyopadhyay A (2013) Exploring scientific 
legitimacy of orthorexia nervosa: a newly emerging eating disor-
der. J Hum Sport Exerc 8(4):1045–1053. https:// doi. org/ 10. 4100/ 
jhse. 2013. 84. 14

 6. Dunn TM, Bratman S (2016) On orthorexia nervosa: a review of 
the literature and proposed diagnostic criteria. Eat Behav 21:11–
17. https:// doi. org/ 10. 1016/j. eatbeh. 2015. 12. 006

 7. Koven N, Abry AW (2015) The clinical basis of orthorexia ner-
vosa: Emerging perspectives. Neuropsych Dis Treat 11:385–394. 
https:// doi. org/ 10. 2147/ NDT. S61665

 8. Olejniczak D, Bugajec D, Panczyk M, Brytek-Matera A, Religioni 
U, Czerw A, Grabaczewska A, Juszczyk G, Jablkowska-Górecka 
K, Staniszewska A (2017) Analysis concerning nutritional behav-
iors in the context of the risk of orthorexia. Neuropsych Dis Treat 
13:543–550. https:// doi. org/ 10. 2147/ NDT. S1296 60

 9. Varga M, Dukay-Szabó S, Túry F, Van Furth F (2013) Evidence 
and gaps in the literature on orthorexia nervosa. Eat Weight Dis-
ord 18(2):103–111. https:// doi. org/ 10. 1007/ s40519- 013- 0026-y

 10. Bartrina J (2007) Orthorexia or when a healthy diet becomes an 
obsession. Arch Latinoam Nutr 57(4):313–315

 11. Costa CB, Hardan-Khalil K, Gibbs K (2017) Orthorexia nervosa: 
a review of the literature. Issues Ment Health Nurs 38(12):980–
988. https:// doi. org/ 10. 1080/ 01612 840. 2017. 13718 16

 12. Moroze RM, Dunn TM, Craig Holland J, Yager J, Weintraub 
P (2015) Microthinking about micronutrients: a case of transi-
tion from obsessions about healthy eating to near fatal «ortho-
rexia nervosa» and proposed diagnostic criteria. Psychosomatics 
56(4):397–403. https:// doi. org/ 10. 1016/j. psym. 2014. 03. 00

 13. Barthels F, Meyer F, Pietrowsky R (2015) Orthorexic eat-
ing behavior. A new type of disordered eating. Ernahr Umsch 
62(10):156–161. https:// doi. org/ 10. 4455/ eu. 2015. 029

 14. Altman S, Shankman S (2009) What is the association between 
obsessive-compulsive disorder and eating disorders? Clin Psychol 
Rev 29(7):638–646. https:// doi. org/ 10. 1016/j. cpr. 2009. 08. 001

 15. Dell’Osso L, Abelli M, Carpita B, Pini S, Castellini G, Carmassi 
C, Ricca V (2016) Historical evolution of the concept of anorexia 
nervosa and relationships with orthorexia nervosa, autism, and 
obsessive-compulsive spectrum. Neuropsych Dis Treat 12:1651–
1660. https:// doi. org/ 10. 2147/ NDT

 16. Fidan T, Ertekin V, Işikay S, Kirpinar I (2010) Prevalence of 
orthorexia among medical students in Erzurum. Turkey Compr 
Psychiatry 51(1):49–54. https:// doi. org/ 10. 1016/j. compp sych. 
2009. 03. 001

 17. Håman L, Barker-Ruchti N, Patriksson G, Lindgren EC (2015) 
Orthorexia Nervosa: an integrative literature review of a lifestyle 
syndrome. Int J Qual Stud Health Well-beingn 10:26799. https:// 
doi. org/ 10. 3402/ qhw. v10. 26799

 18. World Health Organization. Healthy diet. World Health Organi-
zation Web; 2020. https:// www. who. int/ news- room/ fact- sheets/ 
detail/ healt hy- diet

 19. Bratman S (2017) Orthorexia vs. theories of healthy eating. 
Eat Weight Disord 22(3):381–385. https:// doi. org/ 10. 1007/ 
s40519- 017- 0417-6

 20. Brytek-Matera A, Fonte ML, Poggiogalle E, Donini LM, Cena 
H (2017) Orthorexia nervosa: relationship with obsessive-
compulsive symptoms, disordered eating patterns and body 
uneasiness among Italian university students. Eat Weight Disord 
22(4):609–617. https:// doi. org/ 10. 1007/ s40519- 017- 0427-4

 21. Barthels F, Meyer F, Huber T, Pietrowsky R (2017) Orthorexic 
eating behaviour as a coping strategy in patients with anorexia 
nervosa. Eat Weight Disorde 22(2):269–276. https:// doi. org/ 10. 
1007/ s40519- 016- 0329-x

 22. He J, Ma H, Barthels F, Fan X (2019) Psychometric properties 
of the Chinese version of the Düsseldurf Orthorexia Scale: prev-
alence and demographic correlates of orthorexia nervosa among 
Chinese university students. Eat Weight Disord 24:453–463. 
https:// doi. org/ 10. 1007/ s40519- 019- 00656-1

 23. Depa J, Schweizer J, Bekers S, Hilzendegen C, Stroebele-Ben-
schop N (2017) Prevalence and predictors of orthorexia nervosa 
among German students using the 21-item-DOS. Eat Weight 
Disord 22:193–199. https:// doi. org/ 10. 1007/ s40519- 016- 0334-0

 24. Parra-Fernández M, Rodríguez-Cano T, Onieva-Zafra M, Perez-
Haro MJ, Casero-Alonso V, Fernández-Martínez E, Notario-
Pacheco B (2018) Prevalence of ortorexia nervosa in university 
students and its relationship with psychopathological aspects of 
eating behavior disorders. BMC Psychiatry 18:364. https:// doi. 
org/ 10. 1186/ s12888- 018- 1943-0

 25. Dunn TM, Gibbs J, Whitney N, Starosta A (2017) Prevalence 
of orthorexia nervosa is less than 1 %: data from a US sample. 
Eat Weight Disord 22(1):185–192. https:// doi. org/ 10. 1007/ 
s40519- 016- 0258-8

 26. Missbach B, Dunn T, König J (2017) We need new tools to 
assess orthorexia nervosa. A commentary on «Prevalence of 
orthorexia nervosa among college students based on Bratman»s 
Test and associated tendencies’. Appetite 108:521–524. https:// 
doi. org/ 10. 1016/j. appet. 2016. 07. 010

 27. Niedzielski A, Kaźmierczak-Wojtaś N (2021) Prevalence of 
orthorexia nervosa and its diagnostic tools—a literature review. 
Int J Environ Res Public Health 18(10):5488. https:// doi. org/ 10. 
3390/ ijerp h1810 5488

 28. Bratman S, Knight D (2000) Health food junkies. Broad, New 
York

 29. Andreas S, Schedler K, Schulz H, Nutzinger DO (2018) Evalu-
ation of a German version of a brief diagnosis questionnaire of 
symptoms of orthorexia nervosa in patients with mental disor-
ders (Ortho-10). Eat Weight Disord 23:1–11. https:// doi. org/ 10. 
1007/ s40519- 017-0

 30. Donini LM, Marsili D, Graziani M, Imbriale M, Cannella C 
(2005) Orthorexia nervosa: validation of a diagnosis question-
naire. Eat Weight Disord 10(2):28–32. https:// doi. org/ 10. 1007/ 
BF033 25060

 31. Missbach B, Hinterbuchinger B, Dreiseitl V, Zellhofer S, Kurz 
C, König J (2015) When eating right, is measured wrong! A 
validation and critical examination of the ORTO-15 question-
naire in German. PLoS ONE 10(8):1–15. https:// doi. org/ 10. 
1371/ journ al. pone. 01357 72

 32. Alvarenga MDS, Martins MCT, Sato KSCJ, Vargas SVA, 
Philippi ST, Scagliusi FB (2012) Orthorexia nervosa behavior 
in a sample of Brazilian dietitians assessed by the Portuguese 
version of ORTO-15. Eat Weight Disord 17(1):29–35. https:// 
doi. org/ 10. 1007/ BF033 25325

 33. Arusoğlu G, Kabakçi E, Köksal G, Merdol TK (2008) Ortho-
rexia nervosa and adaptation of ORTO-11 into Turkish. Turk 

https://doi.org/10.1007/s40519-022-01512-5
https://doi.org/10.1007/s40519-022-01512-5
https://doi.org/10.1016/j.jada.2005.08.021
https://doi.org/10.1016/S0924-9338(14)77967-2
https://doi.org/10.1016/S0924-9338(14)77967-2
https://doi.org/10.4100/jhse.2013.84.14
https://doi.org/10.4100/jhse.2013.84.14
https://doi.org/10.1016/j.eatbeh.2015.12.006
https://doi.org/10.2147/NDT.S61665
https://doi.org/10.2147/NDT.S129660
https://doi.org/10.1007/s40519-013-0026-y
https://doi.org/10.1080/01612840.2017.1371816
https://doi.org/10.1016/j.psym.2014.03.00
https://doi.org/10.4455/eu.2015.029
https://doi.org/10.1016/j.cpr.2009.08.001
https://doi.org/10.2147/NDT
https://doi.org/10.1016/j.comppsych.2009.03.001
https://doi.org/10.1016/j.comppsych.2009.03.001
https://doi.org/10.3402/qhw.v10.26799
https://doi.org/10.3402/qhw.v10.26799
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://doi.org/10.1007/s40519-017-0417-6
https://doi.org/10.1007/s40519-017-0417-6
https://doi.org/10.1007/s40519-017-0427-4
https://doi.org/10.1007/s40519-016-0329-x
https://doi.org/10.1007/s40519-016-0329-x
https://doi.org/10.1007/s40519-019-00656-1
https://doi.org/10.1007/s40519-016-0334-0
https://doi.org/10.1186/s12888-018-1943-0
https://doi.org/10.1186/s12888-018-1943-0
https://doi.org/10.1007/s40519-016-0258-8
https://doi.org/10.1007/s40519-016-0258-8
https://doi.org/10.1016/j.appet.2016.07.010
https://doi.org/10.1016/j.appet.2016.07.010
https://doi.org/10.3390/ijerph18105488
https://doi.org/10.3390/ijerph18105488
https://doi.org/10.1007/s40519-017-0
https://doi.org/10.1007/s40519-017-0
https://doi.org/10.1007/BF03325060
https://doi.org/10.1007/BF03325060
https://doi.org/10.1371/journal.pone.0135772
https://doi.org/10.1371/journal.pone.0135772
https://doi.org/10.1007/BF03325325
https://doi.org/10.1007/BF03325325


 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity           (2023) 28:90 

1 3

   90  Page 10 of 10

Psikiyatri Derg 19(3):283–291. Recuperado a partir de https:// 
www. resea rchga te. net/ profi le/ Gulcan_ Aruso glu/ publi cation/ 
30136 2775_ Ortho rexia_ Nervo sa_ and_ Adapta_ on_ of_ ORTO- 
11_ into_ Turki sh/ links/ 5715d 48608 ae1a8 40265 0722. pdf

 34. Brytek-Matera A, Krupa M, Poggiogalle E, Donini LM (2014) 
Adaptation of the ORTHO-15 test to Polish women and men. Eat 
Weight Disord 19(1):69–76

 35. Roncero M, Barrada JR, Perpiñá C (2017) Measuring orthorexia 
nervosa: psychometric limitations of the ORTO-15. Span J Psy-
chol 20:1–9. https:// doi. org/ 10. 1017/ sjp. 2017. 36

 36. Stochel M, Janas-Kozik M, Zejda JE, Hyrnik J, Jelonek I, Siwiec 
A (2015) Validation of ORTO-15 Questionnaire in the group of 
urban youth aged 15–21. Psychiatr Polska 49(1):119–134. https:// 
doi. org/ 10. 12740/ PP/ 2596

 37. Varga M, Thege BK, Dukay-Szabó S, Túry F, van Furth EF (2014) 
When eating healthy is not healthy: orthorexia nervosa and its 
measurement with the ORTO-15 in Hungary. BMC Psychiatry 
14(1):1–11. https:// doi. org/ 10. 1186/ 1471- 244X- 14- 59

 38. Gleaves DH, Graham EC, Ambwani S (2013) Measuring «ortho-
rexia»: development of the Eating Habits Questionnaire. Int J 
Educ Psychol 12(2):1–18. https:// doi. org/ 10. 1017/ CBO97 81107 
415324. 004

 39. Barthels F, Meyer F, Pietrowsky R (2015) Duesseldorf Orthorexia 
Scale—construction and evaluation of a questionnaire measuring 
orthorexia eating behavior. Z Klin Psychol Psychother 44(2):97–
105. https:// doi. org/ 10. 1026/ 1616- 3443/ a0003 10

 40. Barrada JR, Roncero M (2018) Bidimensional structure of the 
orthorexia: development and initial validation of a new instru-
ment. An de Psicol 34(2):283–291. https:// doi. org/ 10. 6018/ anale 
sps. 34.2. 299671

 41. Rogowska AM, Kwasnika A, Ochnik D (2021) Development and 
validation of the Test of Orthorexia Nervosa (TON-17). J Clin 
Med 10:1637. https:// doi. org/ 10. 3390/ jcm10 081637

 42. Oberle CD, De Nadal AS, Madrid AL (2020) Orthorexia Nervosa 
Inventory (ONI): development and validation of a new measure of 
orthorectic symptomatology. Eat Weight Disord. https:// doi. org/ 
10. 1007/ s40519- 020- 00896-6

 43. Bauer SM, Fusté A, Andrés A, Saldaña C (2019) The Barcelona 
Orthorexia Scale (BOS). Development process using the Delphi 
method. Eat Weight Disord 24(2):247–255. https:// doi. org/ 10. 
1007/ s40519- 018- 0556-4

 44. Garner D, Olmsted M, Bohr Y, Garfinkel P (1982) The Eating 
Attitudes Test: psychometric features and clinical correlates. Psy-
chol Med 12:871–878. https:// doi. org/ 10. 1017/ S0033 29170 00491 
63

 45. Castro J, Toro J, Salamero M, Guimerá E (1991) The Eating 
Attitudes Test: validation of the Spanish version. Evaluación 
Psicológica 7:175–189

 46. Koslowsky M, Scheinberg Z, Bleich A, Mordechai M, Apter A, 
Danon Y, Solomon Z (2010) The factor structure and criterion 
validity of the short form of the Eating Attitudes Test. J Pers 
Assess 58(1):27–35. https:// doi. org/ 10. 1207/ s1532 7752j pa5801

 47. Ocker L, Lam E, Jensen B, Zhang J (2007) Psychometric proper-
ties of the Eating Attitudes Test. Meas Phys Educ Exerc 11(1):25–
48. https:// doi. org/ 10. 1207/ s1532 7841m pee11 01_2

 48. Rivas T, Bersabé R, Jiménez M, Berrocal C (2010) The Eating 
Attitudes Test (EAT-26): reliability and validity in Spanish female 
samples. Span J Psychol 13(2):1044–1056. https:// doi. org/ 10. 
1017/ S1138 74160 00026 87

 49. Van Strien T, Frijters JER, Bergers G, Defares P (1986) The 
Dutch Eating Behavior Questionnaire (DEBQ) for assessment 
of restrained, emotional, and external eating behavior. Int J Eat 
Disord 5:295–315. https:// doi. org/ 10. 1002/ erv. 2448

 50. Bozan N, Bas M, Asci FH (2011) Psychometric properties 
of Turkish version of Dutch Eating Behaviour Questionnaire 
(DEBQ). A preliminary result. Appetite 56(3):564–566. https:// 
doi. org/ 10. 1016/j. appet. 2011. 01. 025

 51. Cebolla A, Barrada J, Van Strien T, Oliver E, Baños R (2014) 
Validation of the Dutch Eating Behavior Questionnaire (DEBQ) 
in a sample of Spanish women. Appettitte 73:58–64. https:// doi. 
org/ 10. 1016/j. appet. 2013. 10. 014

 52. Lluch A, Kahn JP, Stricker-Krongrad A, Ziegler O, Drouin P, 
Méjean L (1996) Internal validation of a French version of the 
Dutch Eating Behaviour Questionnaire. Eur Psychiatry 11(4):198–
203. https:// doi. org/ 10. 1016/ 0924- 9338(96) 88391-X

 53. Watkins MW (2000) Monte Carlo PCA for parallel analysis (com-
puter software). Ed& Psych Associates, State College

 54. Bundros J, Clifford D, Silliman K, Neyman-Morris M (2016) 
Prevalence of Orthorexia nervosa among college students based 
on Bratman’s test and associated tendencies. Appetite 101:86–94. 
https:// doi. org/ 10. 1016/j. appet. 2016. 02. 144

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.researchgate.net/profile/Gulcan_Arusoglu/publication/301362775_Orthorexia_Nervosa_and_Adapta_on_of_ORTO-11_into_Turkish/links/5715d48608ae1a8402650722.pdf
https://www.researchgate.net/profile/Gulcan_Arusoglu/publication/301362775_Orthorexia_Nervosa_and_Adapta_on_of_ORTO-11_into_Turkish/links/5715d48608ae1a8402650722.pdf
https://www.researchgate.net/profile/Gulcan_Arusoglu/publication/301362775_Orthorexia_Nervosa_and_Adapta_on_of_ORTO-11_into_Turkish/links/5715d48608ae1a8402650722.pdf
https://www.researchgate.net/profile/Gulcan_Arusoglu/publication/301362775_Orthorexia_Nervosa_and_Adapta_on_of_ORTO-11_into_Turkish/links/5715d48608ae1a8402650722.pdf
https://doi.org/10.1017/sjp.2017.36
https://doi.org/10.12740/PP/2596
https://doi.org/10.12740/PP/2596
https://doi.org/10.1186/1471-244X-14-59
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1026/1616-3443/a000310
https://doi.org/10.6018/analesps.34.2.299671
https://doi.org/10.6018/analesps.34.2.299671
https://doi.org/10.3390/jcm10081637
https://doi.org/10.1007/s40519-020-00896-6
https://doi.org/10.1007/s40519-020-00896-6
https://doi.org/10.1007/s40519-018-0556-4
https://doi.org/10.1007/s40519-018-0556-4
https://doi.org/10.1017/S0033291700049163
https://doi.org/10.1017/S0033291700049163
https://doi.org/10.1207/s15327752jpa5801
https://doi.org/10.1207/s15327841mpee1101_2
https://doi.org/10.1017/S1138741600002687
https://doi.org/10.1017/S1138741600002687
https://doi.org/10.1002/erv.2448
https://doi.org/10.1016/j.appet.2011.01.025
https://doi.org/10.1016/j.appet.2011.01.025
https://doi.org/10.1016/j.appet.2013.10.014
https://doi.org/10.1016/j.appet.2013.10.014
https://doi.org/10.1016/0924-9338(96)88391-X
https://doi.org/10.1016/j.appet.2016.02.144

	The validation of the Barcelona Orthorexia Scale—Spanish version: evidence from the general population
	Abstract
	Purpose 
	Method 
	Results 
	Conclusions 

	Introduction
	Method
	Development of BOS questionnaire
	Participants
	Instruments
	Procedure
	Data analysis

	Results
	Internal structure of BOS
	Reliability of BOS
	Factors and BOS final version stability
	Relationship between BOS scores and eating disorder symptomatology

	Discussion
	What is already known of this subject?
	What does this study add?

	Anchor 22
	References


