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Abstract
Purpose This study aims to evaluate and compare the scores of a self-reported measurement of orthorexia nervosa among 
Turkish people who engage in different levels of physical activity (sedentary individuals, recreational athletes and competi-
tive athletes).
Methods Data for this study were collected through a self-administered online questionnaire between March and April 
2020 in Turkey. The questionnaire consisted of two parts: personal information (sociodemographic and anthropometric 
information, training and dieting regime) and the ORTO-11 Scale. Only the items in the revised scale (ORTO-R) were used 
for analysis. Measurement invariance was tested and latent means were compared across different activity groups, sexes and 
levels of education.
Results Analysis was done with a total of 877 participants (514 sedentary, 271 recreationally active, and 91 competitive ath-
letes). Mean age of participants was 29.12 ± 11.15. Sedentary people were less likely to follow a particular diet. Configural, 
metric and partial scalar invariance were proven across three groups of physical activity and the difference between latent 
means was found nonsignificant (competitive vs sedentary: CR = − 0.53, p = 0.592; competitive vs recreational: CR = 0.25, 
p = 0.724; sedentary vs. recreational: CR = − 1.35, p = 0.183). Configural, metric and full scalar invariance were proven 
across sexes and different levels of education, and difference between latent means was found nonsignificant (CR = − 1,11, 
p = 0.272; CR = − 0.53, p = 0.587, respectively).
Conclusion In conclusion, people who compete at sports events, exercise regularly at a recreational level, or lead a sedentary 
life have similar scores in ORTO-R. Also, females did not score higher than males.
Level of evidence Level III, case-control analytic study.
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Introduction

Eating disorders, as classified in Diagnostic and Statisti-
cal Manual of Mental Disorders-V (DSM-V) are limited 
to anorexia nervosa, bulimia nervosa, binge eating dis-
order and other specified feeding or eating disorder [1]. 
However, this classification is criticized for being a poor 
reflection of clinical reality [2]. Although not included in 
the DSM-V and International Classification of Disease-10 
(ICD-10), orthorexia nervosa (ON) describes a pathologi-
cal fixation on healthy eating, a concept introduced by 
Bratman in 1997 [3]. The term “ortho” means “proper, 
correct” and it refers to the obsession of eating proper 
food. There is an ongoing debate regarding the diagnos-
tic criteria of ON. Nevertheless, there are two main fea-
tures of ON diagnosis: (a) an obsessive focus on “healthy” 
eating and (b) clinically impairing compulsive behavior 
and mental preoccupation [4, 5]. First criterion describes 
extreme emotional distress with feelings of anxiety and 
shame following a violation of the diet, compulsive behav-
ior and/or mental preoccupation regarding affirmative and 
restrictive dietary practices believed by the individual to 
promote optimum health, and growing dietary restric-
tions over time. The second criterion may manifest itself 
as the following: malnutrition; impairment of social, aca-
demic or vocational functioning and feeling of self-worth 
excessively dependent on compliance with self-defined 
“healthy” eating behavior [4]. Some other unique features 
of ON are avoidance of foods contaminated with additives, 
toxic compounds, or large quantities of fat, salt, sugar or 
other unhealthy ingredients, and an undue emphasis on 
food processing methods and storage products [6].

In general, athletes are under high risk of eating disor-
ders. When examined for eating disorders criteria in DSM-
IV, 13.5% of athletes suffered from subclinical or clini-
cal eating disorders [7]. The highest prevalence of eating 
disorders was observed among female athletes who per-
formed aesthetic sports (42%), but male athletes also have 
higher rates of eating disorders than non-athlete peers [7]. 
Studies on ON among athletes are also growing in number. 
Reports show that Italian female athletes had a higher ten-
dency for orthorexic behavior than non-athletes. However, 
this difference was not prevalent between male athletes 
and non-athletes [8]. Swedish exercise science students 
had higher tendency of ON compared to business school 
students [9]. Also, Swedish female fitness center partici-
pants who exercised more frequently had higher scores on 
Bratman’s Orthorexia Test [10]. Clifford et al. reported 
that athletes who exercise more than 10 h a week scored 
lower in ORTO-15 than those who exercised less than 10 h 
a week [11]. Among university students from the USA, 
ON was related to the time spent doing strength-training 

exercises for men, and aerobic exercises for women [12]. 
One study from Hungary found statistically significant dif-
ference in ORTO-15 scores of people that engage in differ-
ent levels of physical activity. Albeit the statistical signifi-
cance, the clinical significance of this finding is doubtful 
as the mean scores were different only by 0.4 between the 
highest and the lowest activity group [13]. Another study 
examined the student-athletes in the United Kingdom and 
in contrast to the findings of the abovementioned studies, 
they reported that athletes did not have a higher tendency 
of ON compared to non-athlete students [11].

There are contradictory findings in the literature regard-
ing athletes and ON. Therefore, this study aims to evalu-
ate and compare the scores of a self-reported measurement 
of orthorexia nervosa among Turkish people with different 
levels of sports engagement, namely sedentary individuals, 
recreationally active people and competitive athletes.

Methods

Data collection

Data for this cross-sectional study were collected through 
a self-administered online questionnaire between March 
and April 2020. The study was announced via social media 
accounts, web sites and relevant forum pages, with special 
focus on reaching the athletic population. The questionnaire 
consisted of two parts: personal information (demographics, 
body weight, height, education level, employment status, 
presence of any chronic diseases, exercising frequency and 
duration, sports branch, having participated in a national/
international sports competition as an athlete in the last year, 
following any particular diet) and the ORTO-11 Scale. Par-
ticipants who had a chronic disease were excluded from 
the analysis as it may alter their dietary behavior. The fol-
lowing options were given when participants’ dietary habits 
were questioned: Alkaline diet, diabetic diet, high protein 
diet, intermittent fasting, low-calorie diet, low-carbohydrate 
diet, low-fat–low-cholesterol diet, Mediterranean diet, salt-
restricted diet, vegan–vegetarian–pescetarian diet, other. 
More than one option could be marked.

The dataset generated and analyzed during the current 
study is available in the Mendeley repository [14].

ORTO‑11 and ORTO‑R Scales

ORTO-15 was developed by Donini et al. as a valid self-
assessment tool for ON [15] and its cultural adaptation to 
Turkish was made by Arusoğlu et al. [16]. Four items which 
had smaller factor loadings than 0.50 were removed from 
the scale in the Turkish adaptation. Therefore, the Turk-
ish adaptation of the ORTO-15 is referred to as ORTO-11. 
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Cronbach α coefficient of ORTO-11 is 0.62, which denotes 
acceptable internal consistency [16]. ORTO-11 consists of 
11 items, and each item is rated on a Likert scale of 4 points. 
Individuals are asked to respond using the phrases “always, 
often, sometimes, never” to represent how much they agreed 
with those phrases. All items except for item 6 are scored as 
follows: always 1, often 2, sometimes 3, and never 4. Item 6 
is scored reversely. Lower scores indicate a higher tendency 
towards orthorexia nervosa. Validity study of the ORTO-
11 was done with participants between the ages 19 and 66. 
Therefore, the population of the current study is limited to 
the same age range.

There are several national adaptations of ORTO-15 which 
contain a different set of items due to its unstable factorial 
structure across different populations. Therefore, Rogoza 
and Donini suggest using the revised version of ORTO-15 
(ORTO-R) instead [17]. Revised scale consists of only six 
items and allows cross-national comparisons. As ORTO-R 
overcomes some of the main limitations of ORTO-15, in our 
study although participants have completed the full ORTO-
11, we have analyzed the six items suggested by Rogoza 

and Donini, and reported our main outcome as ORTO-R 
score [17].

Participants

A total of 928 participants were enrolled in the study, 51 of 
which were later excluded as they declared having a chronic 
disease which may affect their dietary behaviors. Analysis 
was conducted with 877 questionnaires. Descriptive charac-
teristics of participants are summarized in Table 1. Among 
the total of 877 participants, 514 were sedentary, 271 were 
recreationally active and 91 were competitive athletes. The 
youngest participant was 19 years old and the oldest was 
66. The non-sedentary participants in the study practised 
a variety of sports disciplines. The number of participants 
from each discipline is given in Table 2. 

Data analysis

Individuals from varying levels of physical activity 
were included in the study; later they were grouped as 

Table 1  Descriptive characteristics of participants

* Due to missing data in education level and employment status, in these items n = 497, n = 220, n = 71 and n = 788 for sedentary, recreationally 
active, competitive athlete and total, respectively. Data are presented as mean ± standard deviation, if not otherwise specified
** Analyses of variance is performed
*** Chi-square test is performed
† For analysis, level of education was categorized into two levels as low (elementary education and/or high school) and high (university and/or 
higher education)
Significant p levels (<0.05) are in bold

Sedentary Recreationally active Competitive athlete Total p value
(n = 514)* (n = 271)* (n = 91)* (n = 877)*

Age, years 28.57 ± 10.98 29.70 ± 10.98 30.51 ± 12.43 29.12 ± 11.15 F(2.874) = 1.69
p = 0.184**

Sex
 Female, n (%) 312 (60.7%) 143 (52.8%) 46 (50%) 501 (57.1%) χ2 (2) = 6.69
 Male, n (%) 202 (39.3%) 128 (47.2%) 46 (50%) 376 (42.9%) p = 0.03***

Weight, kg 68.66 ± 14.86 69.27 ± 14.09 67.46 ± 14.68 68.72 ± 14.60
Height, cm 169.27 ± 9.61 170.93 ± 9.53 171.23 ± 8.30 169.99 ± 9.48
BMI, kg/m2 24.04 ± 7.39 23.55 ± 3.34 22.80 ± 3.40 23.76 ± 6.06 F(2.874) = 1.85

p = 0.158**
Education level
 Elementary, n (%) 8 (1.6%) 1 (0.4%) 5 (7.0%) 14 (1.8%) χ2 (2) = 47.11
 High school, n (%) 16 (3.2%) 11 (5.0%) 14 (19.7%) 41 (5.2%) p < 0.001†***
 University, n (%) 339 (68.2%) 138 (62.7%) 41 (57.8%) 518 (65.7%)
 Master’s degree, n (%) 125 (25.1%) 67 (30.4%) 9 (12.7%) 201 (25.5%)
 Doctorate, n (%) 9 (1.7%) 3 (1.4%) 2 (2.8%) 14 (1.8%)

Employment status
 Student, n (%) 272 (54.7%) 111 (50.4%) 27 (38.5%) 410 (52.1%) χ2 (4) = 7.508
 Employed, n (%) 164 (33.0%) 80 (29.5%) 29 (41.4%) 273 (34.7%) p = 0.111***
 Unemployed, n (%) 61 (12.3%) 29 (10.7%) 14 (20.0%) 104 (13.2%)



1114 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2021) 26:1111–1118

1 3

“sedentary”, “recreationally active” and “competitive ath-
lete” for analysis. The competitive athlete group consisted 
of participants who took part in a national or international 
competition in the last year. The sedentary group consisted 
of participants who declared doing no exercise at all, or 
exercise only 1–2 days a week, for less than half an hour. 
All remaining participants were considered recreationally 
active.

Descriptive analysis was performed for demographic 
characteristics, training regime and diet preferences of par-
ticipants. Differences between groups in age and BMI were 
compared with analysis of variance test. For categorical 
variables such as sex, level of education and employment 
status, differences between groups were analyzed with chi-
square test.

For analysis of ORTO-R scores, a confirmatory factor 
analysis (CFA) was performed. Model fit was assessed using 
Chi-square (χ2), p value, degree of freedom (df), comparative 
fix index (CFI), Tucker–Lewis index (TLI), root mean square 
error of approximation (RMSEA), standardized root mean 
square residual (SRMR), weighted root mean square residual 
(WRMR) and relative non-centrality index (RNI). Cutoff 
values of fit indices were accepted as follows: CFI, TLI and 
RNI > 0.90; RMSEA and SRMR < 0.08 and WRMR < 1 
[18–20]. Coefficient omega is reported as a measurement 
of reliability [21].

The model was tested for measurement invariance (MI) 
across groups using multi-group CFA, hierarchically. When 
testing for the configural invariance, loadings and intercepts 
were estimated freely. Metric (weak) invariance was tested 
only when configural invariance was supported. All factor 
loadings were constrained when testing for metric invari-
ance. Later, scalar (strong) invariance was tested by con-
straining both the loadings and the intercepts. When full 
scalar invariance was not supported, partial invariance was 
tested. Then latent means were compared using the critical 
value (CR) which is calculated by dividing parameter esti-
mate by its standard error. A CR value > 1.96 is considered 
statistically significant [19].

Analysis of variance and chi-square tests were used to 
compare the sociodemographic and anthropometric charac-
teristics across groups. A Chi-square test of independence 
test was performed to analyze the relation between diet 
behavior and activity status. A p value < 0.05 was consid-
ered significant. All analyses were done with R Software 
3.6.2 [22].

Results

Age, sex, body mass index, level of education and employ-
ment status of participants were compared across three 
groups of activity levels. Differences between age, BMI 
and employment status were nonsignificant. However, the 
distribution of sex and education level of participants among 
groups had significant differences, as shown in Table 1.

Dietary habits of participants

Seventy-eight percent of the sedentary (n = 402), 64.13% of 
competitive athletes (n = 59) and 59.41% of the recreation-
ally active (n = 161) did not follow any particular diet. The 
remaining of the participants followed at least one diet. A 
chi-square test of independence was performed to examine 
the relationship between diet behavior (no diet vs. at least 
one diet) and activity status. The relation between these vari-
ables was significant, χ2 (2, 877) = 32.71, p < 0.001. Seden-
tary people were less likely to follow a diet. Diet preferences 
of participants who follow a specified diet are visualized in 
Fig. 1.

ORTO‑R scores

First, we tested a single-factor model’s fit to our data. Data 
fitted poorly to the single-factor model [χ2(9) = 81.133, 
p < 0.001, CFI = 0.944, TLI = 0.906, RMSEA = 0.096 [0.077, 
0.115], RNI = 0.944, WRMR = 1.56, SRMR = 0.066]. 
Later, we added a method factor to the three items that 
Rogoza and Donini had suggested [17]. The introduction 

Table 2  Sports disciplines of 
recreational and competitive 
athletes participating in the 
study

a Total number exceeds the sum 
of recreationally active partici-
pants and competitive athletes 
because some participants have 
stated multiple sports disci-
plines

Sport Frequency

Fitness (gym) 68
Crossfit™ 55
Football 58
Track and field 57
Pilates–Yoga 42
Ice hockey 38
Swimming 27
Running 26
Gymnastics 16
Volleyball 15
Basketball 14
Boxing 12
Body building 12
Table tennis 10
Kickboxing 9
Tennis 6
Other 13
Total 478a
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of the method factor has improved the model fit to an 
acceptable level [(χ2(5) = 30.514, p < 0.001, CFI = 0.980, 
TLI = 0.940, RMSEA = 0.076 [0.052, 0.103], RNI = 0.980, 
WRMR = 0.962, SRMR = 0.045]. The omega coefficient 
showed that measurement of the ORTO-R was reliable 
(ω = 0.72). Although further analysis reported below was 
run with the second model, we provide the measurement 
invariance test results of the first model as well1.

Table 3 displays the results for measurement invariance 
tests of ORTO-R across activity groups, sex, and educa-
tion levels. Invariance tests showed that the configural 
invariance model across activity groups had an acceptable 
model fit. When factor loadings were constrained to test 
for metric invariance, model fit was still acceptable and the 
change in CFI was below 0.01. Having supported metric 
invariance, scalar invariance was tested. However, full sca-
lar invariance was not supported across groups. Therefore, 

Fig. 1  Diet preferences of 
participants (sum of percent-
ages exceed 100 because some 
athletes started following more 
than one diet.)

Table 3  Measurement invariance tests of ORTO-R across groups, sexes and education levels

CFI comparative fit index, CI confidence interval, df degree of freedom, RMSEA root mean square error of approximation, AIC Akaike informa-
tion criterion, BIC Bayesian information criterion
*Education levels were categorized as low (primary education and/or high school) and high (university and/or higher education)

χ2 df AIC BIC CFI RMSEA [95% CI] Model 
compari-
son

ΔCFI p Decision

Groups (3 levels)
 M1: configural invariance 36.506 15 12,583 12,822 0.965 0.070 [0.041–0.099] NA NA NA Accept
 M2: metric invariance 49.436 29 12,575 12,824 0.966 0.049 [0.024–0.072] M1 0.002 0.531 Accept
 M3: full scalar invariance 66.938 37 12,570 12,732 0.951 0.063 [0.043–0.082] M2 0.016 0.025 Reject
 M4: partial scalar invariance 61.570 35 12,575 12,795 0.949 0.058 [0.037–0.080] M2 0.002 0.059 Accept

Sex (2 levels)
 M1: configural invariance 47.879 10 12,567 12,777 0.940 0.093 [0.068–0.120] NA NA NA Accept
 M2: metric invariance 53.019 17 12,558 12,735 0.943 0.070 [0.049–0.091] M1 0.003 0.642 Accept
 M3: scalar invariance 57.004 21 12,554 12,712 0.943 0.063 [0.043–0.082] M2 0.000 0.408 Accept

Education level (2 levels)*
 M1: configural invariance 27.599 10 11,307 11,512 0.968 0.067 [0.038–0.097] NA NA NA Accept
 M2: metric invariance 34.775 17 11,300 11,473 0.968 0.052 [0.026–0.076] M1 0.000 0.410 Accept
 M3: scalar invariance 37.111 21 11,294 11,449 0.971 0.044 [0.019–0.067] M2 0.003 0.674 Accept

1 When model 1 was tested for measurement invariance across 
groups, configural invariance was rejected (χ2 = 91.85, df = 27, 
AIC = 12,622, BIC = 12,880, CFI = 0.893, RMSEA = 0.091). 
Later, measurement invariance of model 1 was tested across gen-
ders and configural invariance was rejected (χ2 = 105.15, df = 18, 
AIC = 12,608, BIC = 12,780, CFI = 0.862, RMSEA = 0.105). Finally, 
configural invariance of model 1 across different education levels 
was also rejected (χ2 = 84.168, df = 18, AIC = 11,348, BIC = 11,516, 

CFI = 0.880, RMSEA = 0.097). We finalized the analysis here. There-
fore, metric and scalar invariances were not tested and comparing 
latent means  was not possible.

Footnote 1 (continued)



1116 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2021) 26:1111–1118

1 3

partial invariance was tested by setting “item 3” to vary. 
When item 3 was freed, we failed the Lagrange Multiplier 
test (p = 0.502) and ΔCFI remained lower than 0.01. Hav-
ing established partial invariance across groups, we pro-
ceeded by comparing the latent means. Neither the differ-
ence between the latent means of competitive athletes and 
sedentary individuals nor between competitive athletes and 
recreationally active was significant (CR = − 0.53, p = 0.592; 
CR = 0.25, p = 0.724). The difference between the latent 
means of sedentary and recreational athletes was also non-
significant (CR = − 1.35, p = 0.183).

Later, invariance was tested across sexes and education 
levels. Configural invariance model fit indices across sexes 
were acceptable other than RMSEA (0.093). Kenny et al. 
suggest that in models with a small degree of freedom, 
RMSEA often falsely indicates a poor fitting model and 
recommend not computing RMSEA for small df models. 
In the configural invariance model across sexes, the df is 
10. Model fit was accepted based on the paper of Kenny 
et al. [23]. Consequently, metric invariance was tested by 
constraining the factor loadings. Model fit was acceptable 
and ΔCFI was smaller than 0.01. Further, the intercepts 
were constrained to check for scalar invariance. Full scalar 
invariance was also proven. Having full scalar invariance, 
latent means were compared between sexes. The differ-
ence between latent means across sexes was nonsignificant  
(CR = − 1.11, p = 0.272).

Finally, invariance tests were done across two levels of 
education. Configural, metric and full scalar invariance were 
supported. Latent means were compared across two levels 
of education and the difference was nonsignificant (CR = 
− 0.53, p = 0.587).

Mean ORTO-R scores of participants are given in 
Table 4.

Discussion

This study evaluated the ORTO-R scores of people with dif-
ferent levels of sports engagement. Contradictory to many 
studies in the literature that report a higher tendency of ON 
among athletes [8–13], we found no difference between the 
ORTO-R scores of people who engage in different levels of 
physical activity. The clinical importance of the very small 
but statistically significant differences in ORTO-15 scores is 
particularly important when interpreting the abovementioned 

studies. Several studies use cut-off values and compare the 
prevalence of ON between athletic and non-athletic popula-
tions [9, 24], which is an arguable method considering the 
low capability of ORTO-15 scores in measuring prevalence 
[25]. In support of our findings, a study of UK student-ath-
letes reported no significant difference between the ORTO-
15 scores of athletes and non-athletes [11]. Also, a larger 
study conducted with Italian athletes found that male ath-
letes and controls scored similarly in ORTO-15 (37.2 ± 4.3 
vs. 37.7 ± 3.4, p = 0.124), whereas female athletes scored 
lower than non-athletes (36.7 ± 4.2 vs. 38.4 ± 3.9) [8]. One 
study found a significant positive correlation between exer-
cise addiction and orthorexia nervosa among German fit-
ness club members [26]. When connecting ON to exercise, 
it may be important to differentiate high levels of physical 
activity from exercise addiction. Indeed, when the motiva-
tional background of ON was studied, it was revealed that 
obsessive features of sport activities such as guilt over skip-
ping training, counting calories during training played an 
important role in ON [27]. Like many other studies, our 
study lacks the distinction between level of physical activity 
and exercise addiction.

Although there are contradictory findings regarding the 
relationship between orthorexic behavior and exercise, there 
is enough evidence to suggest that any hypothetical relation-
ship between the two entities is far from being as strong as 
the connection between other eating disorders and sports 
participation. For example, anorexia nervosa prevalence of 
adolescent athletes is almost 3 times higher than controls 
(7.0% vs. 2.3%) [28]. The prevalence of eating disorders 
diagnosed according to DSM-IV is more than twofold higher 
in female athletes than controls (20% in athletes vs 9% in 
controls) and 16-fold higher in male athletes (8% in athletes 
vs 0.5% in controls) [7].

Only 35.87% of the competitive athletes in our study fol-
lowed a diet regime. This rate is lower than the reports of 
Pelly et al., who stated that 62% of athletes who competed in 
Delhi 2010 Commonwealth Games followed at least one diet 
[29]. Sedentary people in the current study were less likely 
to follow a specific diet and their preferred diet regimes were 
different from that of the recreational and competitive ath-
letes. High-protein and low-carbohydrate diets were the two 
most commonly preferred diets by recreationally active peo-
ple, whereas sedentary individuals followed a low-calorie 
and a low-fat, low-cholesterol diet more commonly. Interest-
ingly, the most common diet regime followed by competitive 

Table 4  Mean ORTO-R scores 
of participants (mean ± standard 
deviation)

Competitive athletes Recreationally active Sedentary individuals All

Female 2.56 ± 0.54 2.57 ± 0.52 2.54 ± 0.53 2.54 ± 0.53
Male 2.42 ± 0.44 2.50 ± 0.51 2.50 ± 0.48 2.49 ± 0.48
All 2.49 ± 0.50 2.53 ± 0.51 2.52 ± 0.51 2.52 ± 0.51
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athletes was a vegetarian/vegan diet (also including pes-
catarian and reducetarian diets) in our study. Although it 
was not the most preferred diet, the total of the vegetarian 
diet rate and the rate of athletes who avoid red meat in the 
aforementioned study also reached 20% [29]. Another study 
also reported that vegetarian/vegan/pescatarian diet was the 
most common diet (28.0%) among marathon finishers who 
followed a specific diet over the past year [30]. In terms of 
orthorexia and veganism/vegetarianism, a study that par-
ticularly examined this relationship found that the vegans/
vegetarians’ attitudes towards eating did not have a tendency 
towards orthorexia as adopting veganism/vegetarianism is 
predominantly due to ethical reasons and is not associated 
with an obsession of healthy eating [31]. Another study also 
reported the highest (less pathological) mean ORTO-15 
score among those who followed a vegan diet [32].

Whether there are any sex differences in orthorexia ner-
vosa has not yet been fully revealed. Several studies reported 
no difference between sexes [32–37] while some others have 
stated males to be under higher risk [38]. In fact, one study 
reported that ON rate of females was higher than males when 
the cut-off value of 35 is applied and vice versa when the 
cut-off value of 40 is applied [39]. Our study results showed 
no significant difference between sexes regarding ORTO-R 
scores. In contrast to other eating disorders, in terms of ON, 
men seem to be at risk as much as women.

There are several limitations to this study. First of all, the 
number of competitive athletes is smaller than the number 
of recreationally active and sedentary participants. Second, 
distribution of gender and education level of participants is 
not even. Although the study aimed only to compare par-
ticipants’ ORTO,-R scores across different activity levels, 
we have compared between sexes and education levels as 
well. As we have found out that latent mean differences 
between male and female, or high and low education levels 
were nonsignificant, we believe that the uneven distribution 
of these parameters doesn’t affect the reliability of our find-
ings. ORTO-15 scale is translated into several languages 
and unfortunately different versions contain different set of 
items. This makes cross-cultural comparisons very difficult. 
The fact that participants completed different scales should 
be kept in mind when comparing the results of two countries 
such as the United Kingdom and Italy as we have mentioned 
in the introduction and discussion [8, 11]. Also, there are 
criticisms in the literature that ORTO-15 is not very sensi-
tive when distinguishing between healthy eating behavior 
and healthy eating obsession [8, 40]. This criticism is based 
on very high rates of ON reported in the literature, when 
evaluated with ORTO-15. In the current study, we utilized 
ORTO-R instead of ORTO-15, we did not apply any cut-off 
values and did not define any participants as ON accord-
ing to their ORTO-R scores. Therefore, we do not report a 
prevalence rate either. Instead, the scores were used only for 

comparisons between groups. We are in the opinion that by 
using ORTO-R in such a way, our study stays more on the 
safe side regarding the discussions on the validity and diag-
nostic value of the scale. Finally, we have added a method 
factor when analyzing the model fit of ORTO-R, the same 
way it was done in the original article [17]. Although we also 
report the results of the model without the method factor, 
latent means of groups were not compared as the model did 
not have configural invariance.

Conclusion

In conclusion, people who compete at sports events, exercise 
regularly at a recreational level, or lead a sedentary life have 
similar scores in ORTO-R. Also, in terms of ON, females are 
not much different when compared to males.

What is already known on this subject?

Orthorexia nervosa is characterized by pathological fixation 
on healthy eating. Athletes are under higher risk for other 
eating disorders. Findings regarding orthorexia nervosa 
among athletes are contradictory.

What this study adds?

Athletes, be it recreational or competitive, are not more 
prone to orthorexia nervosa than sedentary people. Also, 
females do not score differently in ORTO-R than males.
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