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Abstract
Purpose Given its relevance, the present study sought to reveal the motivational background of orthorexia nervosa (ON) 
and to examine its association to do sports.
Methods A total number of 739 participants completed a self-administered, online questionnaire including questions related 
to sports and three scales: Ortho-11-Hu, Motivation for Healthy Behaviors in Orthorexia Nervosa Questionnaire (MHBONQ) 
and Short Health Anxiety Inventory (SHAI). The age of the respondents ranged from 18 to 72 years (M = 29.67, SD = 10.18) 
and 79.16% of them were female. The majority of the subjects trained 3–4 times a week (37.2%), usually for 1–2 h per week 
(25.8%).
Results According to the hierarchical multiple regression analysis, social desirability, guilt over skipping training and health 
anxiety were the strongest predictors of ON with explaining 46% of the variance of ON.
Discussion The results of the present study suggested that obsessive features of sport activities (guilt over skipping training, 
counting calories during training) play an important role in ON. People with a higher level of ON tend to reach other people’s 
respect, protect their general health and regulate negative emotional states through healthy eating.
Level of evidence Level V, descriptive cross-sectional study.
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Introduction

The different manuals of mental disorders may vary from 
time to time: certain disorders are getting removed from 
the category of mental illnesses, while others are getting an 
increasing social and scientific interest by being added to the 
nosological system. The reconstruction is often related to the 

actual socio-cultural influences, which is particularly true 
in the case of eating disorders [1]. There is a growing focus 
on healthy eating in the Western culture, and in the past 2 
decades—besides the ideal of thinness—the ideal of being 
healthy has become more and more important [2].

The obsession with healthy food and proper nutrition 
has been described by Bratman [2] who defined orthorexia 
nervosa (ON) as an eating disorder, characterized by an 
excessive preoccupation with eating healthy food. Individu-
als with ON have self-defined dietary restrictions and only 
consume food that they consider healthy. Although Dunn 
and Bratman [3] proposed diagnostic criteria of ON, there 
is no uniform description or any standardized criteria for 
ON. ON is not in the medically approved nosology systems 
(The Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition-DSM-5 [4], International Statistical Classifi-
cation of Diseases and Related Health Problems 11th Revi-
sion—ICD-11) [5]; however, there are some suggestions that 
the DSM-5 should modify the category of EDNOS (Eating 
disorders not otherwise specified), and define new types of 
eating disorders [6].

This article is part of topical collection on orthorexia nervosa.
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The definition of ON mostly focuses on eating habits, and 
does not refer to other characteristics of healthy lifestyle that 
can be indicative of ON or can help differentiate between 
ON and healthier ways of following pure diet. For exam-
ple, regular sport activities play an unambiguously impor-
tant role in creating a healthy life, including proper weight 
management, efficient heart functioning, lower cholesterol 
level, hypertension, stress and depression levels [7–9], but 
its excessive forms are connected to different eating disor-
ders [e.g., anorexia nervosa (AN), bulimia nervosa (BN), 
and EDNOS] [10]. In a study, 45.5% of the participants with 
eating disorders were compulsive exercisers with the highest 
prevalence being for the restrictive subtype of AN [9]. The 
persistence of such behavior is correlated with more severe 
psychopathology, worse treatment outcome, and higher risk 
of relapse. Patients with eating disorders are more likely to 
do intensive physical exercise to regulate negative emotional 
states instead of being trained or to improve general health 
[10].

The potential role of exercise is not included in the cri-
teria of ON [2, 3] and only a few studies investigated the 
possible impact of sport activities on ON [6, 11, 12]. More 
frequent exercising was associated with higher ON values 
in women, while the stronger internalization of ideal mus-
cular body resulted in higher ON tendency in men [13]. 
Higher ON tendency is not only associated with the choice 
of healthy food (consuming more vegetables, fruits and 
full grains), but also with healthier lifestyle habits such as 
doing more sports or drinking less alcohol [6, 12]. In case 
of striving for healthy nutrition, more frequent (but moder-
ated) physical activity may reflect the motivation to reach a 
healthy lifestyle. However, in line with other eating disor-
ders, it is possible that exercise, due to its special character-
istics, might be considered as a symptom of ON, with the 
same underlying pathological background as the unhealthy 
way of healthy eating. In case of ON, there is no such dif-
ferentiated data about the possible role of exercise.

Certain groups, professions, and people doing some spe-
cific activities (ashtanga yoga practitioners, performance art-
ists, or athletes) have been shown to have increased risk of 
ON [13–16]. Many athletes choose strictly regulated dietary 
habits, which can easily lead to eating disorders [13, 14, 
16]. In a recent study on problematic eating, 157 athletes 
were matched with a control group of 217 respondents, 
the former group was characterized by significantly higher 
ON tendency [16]. Moreover, ON together with high level 
of physical activity has been found more frequent in men 
studying sport than women in business studies [17], and a 
positive correlation has been identified between ON and 
exercise addiction in the members of fitness studios [18]. 
ON symptoms were found to be stronger in individuals who 
perceived themselves muscular and thin [19]. Subjects with 
ON symptomatology initially do sports to improve their 

general health, but later this can lead to exercise addiction, 
rigid schedules of sport activities, injury and illness [20]. 
Overall, the relationship between ON and exercise appears 
to be very complex.

In a more comprehensive understanding of physical activ-
ity and healthy eating (and their excessive forms), the key 
might be to explore the motivational background of these 
behaviors. Both physical exercise and healthy nutrition can 
be framed within a desire to reach a healthier way of life, 
which is culturally accepted, legalized and even expected, 
but both might have such motivational backgrounds that 
can turn to a more pathological direction. Regarding the 
motivational background of excessive physical activity, 
many potential explanatory factors have been identified: to 
regulate negative emotional affects [10], to change shape 
and lose weight [9], to compensate binge eating [21] or the 
desire to be muscular [22]. Similarly, some background 
factors have been explored behind (pathological) healthy 
eating: to improve general health, to overcome a chronic 
disease [2], to feel satisfied about the self-defined eating 
habits, to reach a better social position [3], to get spiritual 
completeness [23], to regulate emotions [24], or to com-
pensate unhealthy eating [25]. Overall, it appears that one’s 
motivation for healthy behavior might be an important pre-
dictor of ON, yet it remains a relatively understudied area.

Based on previous studies [13, 14, 16–18], we expected 
that among people with high ON tendency, sport activities 
play a prominent role, which manifests in more regular and 
longer exercise sessions. We also expected that people with 
high ON tendencies do exercise in a more obsessive way 
than others. The other purpose of the present study was to 
explore the motivational background of ON, and to investi-
gate the similarities of the background factors of excessive 
exercise and ON.

Methods

Participants and procedure

The present study was approved by the Research Ethics 
Committee of Eötvös Loránd University, Budapest, Hun-
gary and was conducted in accordance with the Declaration 
of Helsinki. Participants were recruited from social media 
websites specialized in dietary habits (e.g., healthy lifestyle, 
healthy nutrition, exercise promoting sites). The question-
naire was also advertised by fitness trainers and lifestyle 
consultants. Participants were informed about the general 
aim and the topic of the study. If they wished to participate, 
they had to check a box; otherwise, they were excluded. 
The study was carried out with the explicit consent of the 
participants.
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Altogether, 739 respondents (79.16% female) were 
recruited in the present study. Their age ranged from 18 to 
72 years (M = 29.67 years, SD = 10.18). With respect to the 
level of education, university graduates were represented 
in the highest proportion (52.2%), the second largest group 
was high school graduates (44.5%). The “other” category 
was marked by 2.8% of the sample and only 3 responders 
had primary education (0.4%). Based on self-reported mem-
bership of risk groups, 11.5% of the participants were ath-
letes, 4.3% of them were performance artists, and 4.7% of 
them were ashtanga yoga practitioners. A high proportion of 
respondents in the sample did sports; only 104 participants 
did not do exercise at all. The majority of the respondents 
had trainings 3–4 times a week (37.2%); 25.8% of the partic-
ipants trained for 1–2 h weekly, nearly 25% of them for 3–4 
h and 35.2% for 5 or more than 5 h. The average body mass 
index (BMI) value of the participants was 22.85 (SD = 4.02).

Measures

Ortho-11-Hu To measure the tendency to ON, we used 
Ortho-11-Hu [3], which is the Hungarian version of ORTO-
15 by Donini et al. [26]. The scale is based on Bratman’s 
[2] original questionnaire, but it is supplemented with few 
items about obsessive–compulsive traits from the Minnesota 
Multiphasic Personality Inventory [27]. The original ORTO-
15 is a self-reported questionnaire containing 15 questions 
about the person’s attitude towards healthy eating. The Hun-
garian version has been shortened to 11 items and previ-
ously demonstrated adequate factor structure and internal 
consistency [6]. Respondents indicated their answers on a 
four-point Likert scale (1 = always, 4 = never); lower values 
indicate a higher tendency to ON.

Sport habits Participants were asked to report their sports 
habits: when and how often they are doing sport and how 
many hours they spend on sport activities on an average 
week. We added two further questions about sports to meas-
ure the possible obsessive features: “Do you feel guilty if 
you skip a training?” “Do you monitor how many calories 
have you burnt during the exercise?”. Participants were able 
to respond on a four-point scale (1 = always; 4 = never).

Motivation for Healthy Behaviors in Orthorexia Ner-
vosa Questionnaire (MHBONQ). To assess participants’ 
underlying motivations for healthy behaviors, an eight-item 
questionnaire was constructed for the purpose of the present 
study including four factors: mood modification (i.e., moni-
tor health in a negative affective state), weight control (i.e., 
being healthy to achieve desired weight), social desirabil-
ity (i.e., being healthy to gain social support), and healthy 
lifestyle (i.e., being healthy has positive consequences). 
Participants indicated their answers on a four-point scale 
(1 = completely true; 4 = not true at all). More information 

is provided about the construction of the instrument and the 
final version in the online supplements for interested readers.

Short Health Anxiety Inventory (SHAI) To control the 
potential effect of health anxiety on ON, the 18-item SHAI 
was administered [28] assessing both normal health con-
cerns and serious health anxiety. It is an appropriate scale 
for estimating the level of health anxiety, independently 
from the actual physical condition. Items pertain to health 
concerns, monitoring the changes of physical state, and the 
consequences of a possible disease. The Hungarian version 
demonstrated adequate factor structure and internal consist-
ency [29].

Statistical analysis

Information pertaining to the factor structure of the 
MHBONQ is available in the online supplements. Analyses 
were conducted in SPSS version 22 (IBM SPSS Inc., Chi-
cago, Illinois). We first examined the descriptive statistics, 
the normality and the reliability of the variables of interest. 
We divided the sample into three different approximately 
equal groups on the basis of their Orto-11-Hu scores (Low 
risk: Ortho-11-Hu range of score from 35 to 43, n = 245, 
medium risk: Ortho-11-Hu range of score from 30 to 34, 
n = 260, high risk: Ortho-11-Hu range of score from 14 to 
19, n = 234). After grouping the participants, one-way analy-
sis of variance (ANOVA) with Bonferroni’s post-hoc test 
was used for group-based comparisons, Spearman’s rank-
order correlation was used to assess the association between 
the variables, and hierarchical multiple regression was per-
formed to investigate the associations of the predictor vari-
ables and orthorexia nervosa.

Results

Preliminary results

Descriptive statistics, normality and reliability indices are 
reported in Table 1. All variables had a normal distribution 
and acceptable internal consistencies. The three groups (high 
risk of ON 31.7%; moderate risk of ON 35.2%; low risk 
of ON 33.2% of the sample) were subsequently compared 
on the four items measuring sporting habits. Regarding the 
reported weekly occasions of training, there was a signifi-
cant difference between the three groups, F(2,632) = 7.08, 
p < 0.01. The Bonferroni post-hoc test revealed that the 
high risk (M = 3.01, SD = 0.72, p < 0.01) and moderate 
risk (M = 3.10, SD = 0.81, p < 0.05) groups differed from 
the low-risk one (M = 3.30, SD = 0.80), but not from one 
another (p = 0.66 between moderate and high-risk groups). 
In the case of the hours spent with training, there was also a 
significant difference between the groups, F(2,632) = 3.50, 
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p < 0.05; the high-risk group (M = 4.53, SD = 1.12) differed 
from the low-risk group (M = 4.71, SD = 1.17, p < 0.05), 
other differences were non-significant (p = 0.32 between 
high-risk and moderate risk as well as p = 0.83 between the 
moderate and low-risk groups). Differences also pertained 
to the item measuring being guilty when skipping training, 
F(2,736) = 78.73, p < 0.01, where all three groups differed 
from one another (p < 0.01 for all post-hoc tests): high risk 
(M = 2.20, SD = 0.88), moderate risk (M = 2.58, SD = 0.83), 
low risk (M = 3.16, SD = 0.93) (Higher value means less 
guilt). Finally, groups also had statistically significant dif-
ferences regarding the attention they pay to the amount of 
burnt calories during training, F(2,736) = 56.43, p < 0.01. 
Similar to the previous results, all three groups differed from 
one another (once again, p < 0.01 for all post-hoc tests): 
high risk (M = 2.64, SD = 1.02), moderate risk (M = 3.12, 
SD = 0.96), low risk (M = 3.53, SD = 0.73). (Higher value 
means less attention to the amount of burnt calories.) Taken 

together, these results suggest that respondents belonging 
to the high-risk ON group, compared to the moderate and 
low-risk groups, spent the most amount of time with train-
ing, they felt guiltier if they skipped a training, and they paid 
more attention to the amount of calories they burnt during 
training.

Main results

Correlations between the variables are reported in Table 2. 
Orthorexia nervosa was moderately associated with health 
anxiety, the healthy behavior motivations, and the items 
measuring the “obsessive” aspects of training. On the other 
hand, weekly occasions of training and the hours spent with 
training were only weakly related to ON.

Hierarchical multiple regression analysis was performed 
to investigate the effect of (1) gender and age, (2) the num-
ber of occasions and the time spent with training, (3) the 

Table 1  Descriptive statistics, 
normality and reliability indices

SE standard error, α Cronbach’s alpha, SHAI Short Health Anxiety Inventory; MHBONQ Motivation for 
Healthy Behaviors in Orthorexia Nervosa Questionnaire
a 1 = 7 occasions or more, 2 = 5–6 occasions, 3 = 3–4 occasions, 4 = 1–2 occasions
b 1 = more than 20 h, 2 = 11–20 h, 3–7–10 h, 4 = 5–6 h, 5 = 3–4 h, 6–1–2 h

Variable Range Mean Standard 
deviation

Skewness (SE) Kurtosis (SE) α

Orthorexia nervosa (Ortho-11-Hu) 1–4 2.88 0.50 − 0.56 (0.09) 0.14 (0.18) 0.82
Health anxiety (SHAI) 1–4 3.17 0.34 − 1.09 (0.09) 2.12 (0.18) 0.81
Mood modification (MHBONQ) 1–4 3.18 0.73 − 0.50 (0.09) − 0.49 (0.18) 0.74
Weight control (MHBONQ) 1–4 1.92 0.71 0.70 (0.09) 0.63 (0.18) 0.65
Social desirability (MHBONQ) 1–4 2.94 0.85 − 0.38 (0.09) − 0.68 (0.18) 0.80
Healthy lifestyle 1–4 1.37 0.57 1.78 (0.09) 3.71 (0.18) 0.81
Weekly occasions of  traininga 1–4 3.13 0.79 − 0.51 (0.10) − 0.46 (0.19) –
Hours spent with  trainingb 1–6 4.69 1.15 − 0.57 (0.10) − 0.34 (0.19) –
Guilt if skipping training 1–-4 2.65 0.93 − 0.02 (0.09) − 0.92 (0.18) –
Calorie counting during training 1–4 3.10 0.98 − 0.72 (0.09) − 0.65 (0.18) –

Table 2  Correlations between the examined variables

*p < 0.05; **p < 0.01

Variable 1 2 3 4 5 6 7 8 9

1. Orthorexia nervosa –
2. Health anxiety 0.31** –
3. Mood modification 0.34** 0.06 –
4. Weight control 0.34** 0.08* 0.19** –
5. Social desirability 0.48** 0.12** 0.26** 0.32** –
6. Healthy lifestyle 0.38** 0.12** 0.21** 0.40** 0.27** –
7. Weekly occasions of training 0.16** − 0.12** 0.23** 0.23** 0.13** 0.20** –
8. Hours spent with training 0.13** − 0.03 0.27** 0.20** 0.08* 0.14** 0.68** –
9. Guilt if skipping training 0.46** 0.15** 0.35** 0.28** 0.29** 0.31** 0.26** 0.24** –
10. Calorie counting during training 0.38** 0.06 0.22** 0.23** 0.32** 0.16** 0.08 0.09* 0.25**
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obsessive aspect of doing sports, (4) health anxiety, and (5) 
the motivational factors on orthorexia nervosa (see Table 3). 
Preliminary analyses reported above showed no multicol-
linearity among the variables. Each model had a signifi-
cantly better predictive effect than the previous one. The 
final model included theoretically relevant variables from 
which the number of training occasions, the time spent with 
training and the weight control motivation did not predict 
ON, while the other variables were all statistically significant 

predictors with the strongest predictors being the social 
desirability motivation, guilt over skipping training, and 
health anxiety. Overall, the predictors explained 46% of the 
variance of orthorexia nervosa.

Discussion

The present study investigated the motivational background 
of ON with paying particular attention to the role of physi-
cal activity and with taking into consideration the motiva-
tional features of classical eating disorders. By combining 
these distinct areas of research, the present study offers a 
new insight into ON and contributes to the growing area of 
research on eating disorders.

Increased physical activity seems to play an important 
role in ON. The results of the present study—i.e., high ON 
tendency is associated with the number of occasions and 
the time spent with training—were in accordance with ear-
lier studies showing that people with ON tend to exercise 
more frequently than the average population [6, 11, 12]. 
However, when taking into account other variables in the 
subsequent analyses, the predictive effect of the number of 
training occasions and the time spent with training disap-
peared, and the “obsessive” features of sport activities—as 
the guilt over skipping training and counting calories during 
training—emerged as strong predictors. Similar tendencies 
have been found in the restrictive subtype of anorexia ner-
vosa [9]. According to these results, people with high ON 
tendency might not enjoy the “pleasure side” of physical 
activity; rather, they might perceive sport activity as a tool 
for regulating their “needs”, and similar obsessive tendency 
can appear towards sport as it has been seen in the case of 
eating. It should be noted that people with ON can be char-
acterized with perfectionist attitude [30]; and this increased 
perfectionism may explain some features of the abovemen-
tioned characteristics of physical exercise as well.

The overlap between ON and obsessive–compulsive dis-
order (OCD) is widely documented: individuals with ON 
can be characterized with recurring, intrusive thoughts about 
healthy eating, as well as with increased concern about 
infections, contaminations and impurity [31]. Moreover, 
ON symptom severity is related to OCD symptom sever-
ity [32], with potentially similar mechanisms manifesting 
such as rigidity, a strong need for control, or perfectionism 
[33]. According to our results, the obsessive mechanisms 
in ON might extend not only to “healthy” eating, but also 
to sport activities. It is possible that people with high ON 
tendency are trying to balance their weak internal control 
and self-directness skills [23] through external behavioral 
mechanisms in the form of physical activity.

A detailed analysis of the social desirability motiva-
tional factor reveals that people with a higher level of ON 

Table 3  Hierarchical regression model of orthorexia nervosa

B unstandardized regression coefficient, SE standard error of B, β 
standardized regression coefficient, R2 proportion of explained vari-
ance
*p < 0.05; **p < 0.01

B SE β

Step 1 (adjusted R2 = 0.068)
 Gender − 0.22 0.05 − 0.18**
 Age 0.01 0.00 0.20**

Step 2 (adjusted R2 = 0.095)
 Gender − 0.23 0.05 − 0.19**
 Age 0.01 0.00 0.20**
 Weekly occasions of training − 0.08 0.03 − 0.13*
 Hours spent with training − 0.02 0.02 0.05

Step 3 (adjusted R2 = 0.319)
 Gender − 0.18 0.04 − 0.15**
 Age 0.01 0.00 0.12**
 Weekly occasions of training 0.04 0.03 0.06
 Hours spent with training − 0.01 0.02 − 0.02
 Guilt if skipping training 0.20 0.02 0.36**
 Calorie counting during training 0.14 0.02 0.27**

Step 4 (adjusted R2 = 0.371)
 Gender − 0.17 0.04 − 0.14**
 Age 0.00 0.02 0.09**
 Weekly occasions of training 0.08 0.03 0.12**
 Hours spent with training − 0.02 0.02 − 0.04
 Guilt if skipping training 0.18 0.02 0.32**
 Calorie counting during training 0.13 0.02 0.26**
 Health anxiety 0.35 0.05 0.24**

Step 5 (adjusted R2 = 0.463)
 Gender − 0.12 0.04 − 0.10**
 Age 0.00 0.00 0.09**
 Weekly occasions of training 0.04 0.03 0.06
 Hours spent with training − 0.02 0.02 − 0.05
 Guilt if skipping training. 0.12 0.02 0.22**
 Calorie counting during training 0.09 0.02 0.18**
 Health anxiety 0.30 0.05 0.20**
 Mood modification 0.08 0.02 0.12**
 Weight control 0.05 0.02 0.07
 Social desirability 0.14 0.02 0.23**
 Healthy lifestyle 0.10 0.03 0.11**
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tend to reach other people’s respect through healthy eating, 
and they believe that if they eat ‘pure’, they will receive 
more positive feedback from the environment. The need 
for social reinforcement can be explained by earlier results 
suggesting that openness, awareness and internalization 
of the Western cultural values about physical fitness and 
slimness increases the vulnerability to ON [11]. In gen-
eral, people with ON experience greater intrapersonal 
distress, have difficulties in social functioning [3] and can 
be characterized with high social anxiety [11]. It is pos-
sible that they attempt to solve their social difficulties and 
try to become a member of a new community through 
their eating habits. As reported by Dunn and Bratman [3], 
individuals with ON attribute a magical role to their diet, 
which might help them in gaining control over their life 
and in achieving more success which—in the light of our 
results—can refer to the social aspect of their lives.

Worrying about health can be adaptive, because it 
motivates the individual to monitor physical symptoms 
and promotes self-care and self-awareness behaviors 
[34]. However, intense fear and anxiety can lead to mis-
interpretation of normal body signs, which can result in 
presumption of serious, life-threatening illnesses [35]. 
To date, no study investigated the role of health anxiety 
in ON, although previous research showed that people 
with ON can be featured with high trait anxiety [31] and 
hypochondrial symptoms [32]. The results of the present 
study suggest that health anxiety is a strong predictor of 
ON. Behind the motivation of “pure”, unilateral and high-
quality nutrition, people with ON might develop compul-
sive eating behavior to protect their health, which may 
include increased monitoring of internal bodily signs. In 
this regard, ON can be described as a coping mechanism 
against health anxiety. In many cases, ON symptoms occur 
after a diagnosis of a disease (e.g., asthma, IBS, aller-
gies), in which the patients have to follow certain rules to 
eliminate potential irritable components from their diet 
[36]. Nevertheless, these changes in nutrition can lead to 
fixations with special diet followers being more likely to 
be affected by ON [37]. Consequently, the choice of food 
is not only determined by quality aspects, but also by pre-
venting a given disease.

Based on the healthy eating motivational questionnaire, 
mood modification was a predictor of ON as well, which 
suggests that individuals with high ON tendency try to 
improve/regulate their negative affective states with the help 
of healthy eating and exercising, which is in line with previ-
ous findings [3, 21, 24]. More specifically, individuals with 
anorexia nervosa and bulimia try to reduce their guilty feel-
ings through dietary restrictions [19]. They have difficulties 
with emotional regulation [24] and, similar in ON, patients 
tend to solve intrapersonal and social problems with the help 
of healthy eating [3].

In sum, we could identify diverse motivational base 
behind ON, in which the individual overrates and empha-
sizes different aspects of healthy lifestyle. People with ON 
attribute a special role to their lifestyle from which they 
expect far-reaching positive changes in almost every area 
of their life. The intense focus on health can be defined as 
a coping style through which the person attempts to reduce 
anxiety and solve difficulties by an obsessive attitude towards 
health. It would be beneficial to further investigate whether 
any examined factors in the present study (obsessive–com-
pulsive features of sport, health anxiety, social desirability) 
could be added as new topics/items to the existing measuring 
instruments of ON. According to the reviewed studies [3, 5, 
19] and our results, reconstructing and revising the available 
ON questionnaires are worth considering.

Finally, some limitations of our study need to be men-
tioned. The results of the present study were based on online 
data gathering which questions the representative nature of 
the sample. Although participants were represented in a 
broad range of age and educational level, the highest pro-
portion of participants were young and highly qualified 
women. Future studies should focus on the recruitment of 
more diverse samples to strengthen the generalizability of 
the findings. The participation in the research was voluntary, 
thus the increased interest towards the topic of the examina-
tion might bias the results. Presumably, women are paying 
more attention to healthy lifestyle, because self-care and care 
for others are part of the traditional female role. The cor-
relational design of the present study does not allow causal 
inferences. A viable next step in ON research could be the 
use of experience sampling method which could provide 
important information about the daily fluctuation of ON 
and the related variables. It would be beneficial to collect 
information about the type of the exercise as well, because 
some sport activities (as weight category sports, aesthetic 
sports) can mean a higher vulnerability to ON. The subject 
of the present study was the tendency to ON, not orthorexia 
nervosa as a diagnosis, because ON is not part of the psy-
chiatric nosology system. Therefore, the results cannot be 
fully transported into ON since no ON diagnosed patients 
are available yet.

Conclusion

To summarize, the current study suggests that there is a 
diverse motivational background behind the tendency of ON. 
Increased physical activity played a special role, but accord-
ing to our results individuals with ON highlight the obses-
sive features (guilt over skipping training, counting calories) 
of sport activities instead of enjoying the “pleasure side” 
of it. Moreover, people with ON believe that they can earn 
others’ respect, improve/regulate their negative affective 
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states, and decrease health anxiety through healthy eating. 
Therefore, in this case, individuals with ON may expect far-
reaching positive outcomes in almost every aspects of their 
life from healthy eating and sport activities.
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Appendix 1: Construction of the Motivation for Healthy Behaviors in Orthorexia

Nervosa Questionnaire

In order to assess participants’ underlying motivational background for healthy

behaviors, 20 items were generated on the basis of previous case studies and research on

orthorexia (Bratman, 1997; Brytek-Matera, 2012; Dunn & Bratman, 2016; Larsen, 2013;

Mathieu, 2005; Varga et al., 2014) and other eating disorders (Arcelus, Mitchell, Wales, &

Nielsen, 2011; Jánosi & Túry, 2014; Kaye, Frank, & McConaha, 1999; Lavender et al., 2015).

Based on their content, these items can be grouped to a total of six factors: mood modification

(3 items; Dunn & Bratman, 2016; Larsen, 2013; Lavender et al., 2015), compensation (2

items; Jánosi & Túry, 2014; Kaye et al., 1999), the irrealistic way of thinking about healthy

lifestyle (4 items; Bratman, 1997; Mathieu, 2005), healthy lifestyle for weight control (4

items; Arcelus et al., 2011; Brytek-Matera, 2012; Kaye, 2008), social desirability (4 items;

Dunn & Bratman, 2016; Varga et al., 2014), and sport (3 items; Herranz Valera et al., 2014;

Segura-García et al., 2012; Stochel et al., 2013; Varga et al., 2014).

As the motivational questionnaire was constructed for the purpose of the present

study, in the first step of the structural investigation, we performed exploratory factor analysis

(EFA) on the 20 items to identify the underlying motivational factors. The sample was used as

in the main study. Given that the scales had few response options, the weighted least squares

mean-adjusted and variance-adjusted estimator was selected for model estimation, which was

found to be more suitable to the ordered-categorical nature of Likert scales with five or less

answer categories relative to maximum-likelihood-based estimation methods (Finney &

DiStefano, 2006; Rhemtulla, Brosseau-Liard, & Savalei, 2012; Sass, Schmitt, & Marsh,

2014). In addition, the oblique Geomin rotation was selected as the factors were hypothesized

to be interrelated at least moderately. To find the best fitting solution, one to eight-factor

models were extracted. After establishing the final solution, confirmatory factor analysis
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(CFA) was performed on the same sample to verify the structure of the final measurement

model. While estimating the same model with EFA and CFA is generally not advised, there

are some conditions where it might be acceptable, particularly when one wishes to better

understand the data generating process and the factor structure of the construct at hand

(Schmitt, Sass, Chappelle, & Thompson, 2018). All factor analyses (EFA and CFA) were

conducted in Mplus 8.1 (Muthén & Muthén, 1998-2017).

In evaluating and comparing the alternative models, typical goodness-of-fit indices

were examined with their respective thresholds (Hu & Bentler, 1999; Marsh et al., 2005;

Marsh, Hau, & Wen, 2004): the comparative fit index (CFI; ≥ .95 for good, ≥ .90 for

acceptable), the Tucker–Lewis index (TLI; ≥ .95 for good, ≥ .90 for acceptable), the root

mean square error of approximation (RMSEA; ≤ .06 for good, ≤ .08 for acceptable) with its

90% confidence interval. For model selection in EFA, fit indices were taken into account. A

model was deemed acceptable when all three fit indices reached at least the criteria for

acceptable fit.

A total of eight solutions were tested, ranging from one-factor to eight-factors. Fit

indices associated with these models are reported in Table S1. The results indicate that model

fit gradually improved with the inclusion of additional factors. These results suggest the one-

and two-factor solutions do not fit the data well. While the three-factor model appears to be

acceptable, its TLI value is marginally acceptable, and its RMSEA value is less than

satisfactory. On the other hand, the four-factor solution reached acceptability on all three

indices (CFI > .95, TLI > .90, RMSEA < .08). Eigenvalues also supported the extraction of a

four-factor solution. However, we did not wish to select a model solely on the basis of fit

indices; thus, we examined the parameter estimates (i.e., factor loadings) associated with the

four-factor model as well as the adjacent three- and five-factor solutions as well (see Table

S2). Although the three-factor solution had relatively well-defined factors, the addition of a
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fourth factor resulted in a theoretically meaningful factor. However, the inclusion of a fifth

factor resulted in the arbitrary division of one factor into two smaller ones. Moreover, this

additional factor was not well-defined by its factor loadings (i.e., all loadings lower than

.412), arguing against the need to incorporate a fifth factor. As we aimed to construct a short

and reliable scale, we retained two items per factor with the highest factor loadings. Auxiliary

confirmatory factor analysis (CFA) was also performed which supported the adequacy of the

model as apparent by the satisfactory level of fit indices (CFI = .992, TLI = .984, RMSEA =

.060 [90%CI .042-.078]). All four factors were well-defined by their items (λ = .69 to .92, M

= .85) and the correlations between the factors were moderate (r = .28 to .59, M = .40).

Finally, the model-based omega composite reliability indices (McDonald, 1970) also showed

adequate levels of reliability (ω = .738 to .907, M = .840).

The first factor was labeled mood modification and referred to experiences when

individuals monitor their health because they are in a negative affective state. The second

factor was labeled weight control and referred to being healthy to achieve the desired weight.

The third factor was labeled social desirability and refers to being healthy to gain positive

feedback and appreciation from the social environment. Finally, the fourth factor was labeled

healthy lifestyle and encompassed the beliefs that being healthy has positive consequences on

one’s life.
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Table S1
Fit indices related to measurement models based on Exploratory Factor Analysis
Number of factors χ2 df CFI TLI RMSEA 90% CI

1 2971.485* 209 .784 .761 .134 .129-.138
2 1989.984* 188 .859 .827 .114 .109-.118
3 1087.915* 168 .928 .901 .086 .081-.091
4 771.658* 149 .951 .925 .075 .070-.080
5 549.463* 131 .967 .942 .066 .060-.071
6 327.694* 114 .983 .966 .050 .044-.057
7 241.177* 98 .989 .974 .044 .037-.052
8 152.232* 83 .995 .985 .034 .025-.042

Note. χ2: Chi-square test; df: degrees of freedom; CFI: comparative fit index; TLI: Tucker-
Lewis index; RMSEA: root mean square error of approximation; 90% CI: 90 % confidence
interval associated with RMSEA; Bolded letters indicate the final model.; *p < .01.
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Table S2
Standardized factor loadings for the three-factor, the four-factor, and the five-factor EFA models

Three-factor model Four-factor model Five-factor model
1 2 3 1 2 3 4 1 2 3 4 5

ITEM 1 .486* -.042 .295* .452* -.029 .285* .115 .509* .040 -.029 .147* .136*
ITEM 2 .880* .016 -.163* .849* .068 -.080 -.053 .791* .412* .103* -.043 -.081
ITEM 3 .816* -.109* .000 .792* -.061 -.040 .084* .742* .400* -.033 .011 .034
ITEM 4 .462* .223* .297* .424* .232* .290* .125* .539* -.128 .191* -.026 .260*
ITEM 5 .444* -.003 .475* .418* .016 .273* .319* .495* -.019 -.017 .075 .381*
ITEM 6 .506* .012 .286* .464* -.006 .519* -.082 .665* -.313* -.046 .070 .033
ITEM 7 .347* .189* .089 .300* .174* .407* -.209* .437* -.260* .160* .059 -.086
ITEM 8 .026 .257* .487* -.049 .248* .593* .046 .067 -.315* .236* .445* .084
ITEM 9 .015 .004 .640* -.072 -.035 .728* .116 -.010 -.213 -.001 .827* -.022
ITEM 10 .083 .007 .721* .023 -.004 .541* .362* .058 -.010 .024 .589* .303*
ITEM 11 .256* .508* .199* .235* .512* .128* .154* .285* -.037 .471* -.013 .278*
ITEM 12 .156 .748* -.032 .139* .750* -.025 .039 .102* .157* .710* .104 .111*
ITEM 13 .059 .910* -.128* .034 .894* .013 -.089* -.041 .198* .895* .259* -.057*
ITEM 14 .064 .775* .020 .030 .760* .151* -.052 .036 .016 .722* .213* .036
ITEM 15 -.123 .417* .389* -.111* .422* -.004 .430* -.094 -.080 .353* -.010 .506*
ITEM 16 -.128 .688* .265* -.128* .683* .012 .303* -.114* -.094 .621* .005 .417*
ITEM 17 .045 .363* .261* .047 .368* .022 .284* .035 .060 .337* .089 .313*
ITEM 18 .098 .611* .195* .100* .624* -.050 .284* .106* .030 .572* -.076 .396*
ITEM 19 -.049 .000 .948* .004 .030 .057 .927* .019 .013 -.049 .083 .931*
ITEM 20 -.020 .157* .765* .041 .198* .008 .749* .059 -.002 .117* -.004 .795*
ITEM 21 .030 -.597* .243* .042 -.576* -.011 .241* -.015 .214* -.540* .160 .090
ITEM 22 .016 -.436* .538* .032 -.414* .048 .521* -.019 .195* -.399* .208* .405*
Note. Grayscale items are adequate indicators of their factors as evidenced by the factor loadings being higher than .500 (as suggested by Morin,
Myers, & Lee, 2018).; Bolded items were selected as final ones in the four-factor model.; *p < .05.
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Hungarian and English versions of the Motivation for Healthy Behaviors in Orthorexia Nervosa Questionnaire

Hungarian version English version
Title Motiváció az Egészséges Viselkedésre Orthorexia

Nervosában Kérdőív
Motivation for Healthy Behaviors in Orthorexia
Nervosa Questionnaire

Instructions Kérjük, válaszoljon a következő állításokra
aszerint, hogy mennyire jellemző Önre! Nincsenek
jó vagy rossz válaszok. Kérjük, minden kérdésre
őszintén válaszoljon!

Indicate how much the following statements
characterize you! There are no right or wrong
answers. Reply as honestly as possible.

Rating scale 1 – teljes mértékben igaz
2 – többnyire igaz
3 – többnyire nem igaz
4 – egyáltalán nem igaz

1 – completely true
2 – true
3 – not true
4 – not true at all

Item 1 (mood modification) Ha rossz hangulatban vagyok, jobban odafigyelek
az egészséges étkezésre.

I monitor more closely to eat healthily when I’m in
a bad mood.

Item 2 (weight control) Egészséges ételek fogyasztásával elérhetem a
kívánt testsúlyt.

I can reach the ideal body weight by consuming
healthy food.

Item 3 (social desirability) Egészséges étkezéssel kiválthatom mások
megbecsülését.

I can evoke others’ appreciation by eating healthy.

Item 4 (healthy lifestyle) Úgy gondolom, hogy az egészséges táplálkozás és
testedzés javíthat a mindennapi közérzetemen.

I think that healthy eating and exercising can
improve the way I feel daily.

Item 5 (mood modification) Ha rossz hangulatban vagyok, jobban odafigyelek
a rendszeres testmozgásra.

When I’m feeling down, I pay more attention to
exercising regularly.

Item 6 (weight control) Rendszeres testmozgással elérhetem a kívánt
testsúlyt.

Through regular exercising I can achieve the
desired weight.

Item 7 (social desirability) Ha egészségesen táplálkozom, több pozitív
visszajelzést kapok a környezetemtől.

If I consume healthy food, I receive more positive
feedback from my social environment.

Item 8 (healthy lifestyle) Úgy érzem, hogy az egészséges táplálkozás és
testedzés testi és lelki szinten is egészséget
eredményez.

I feel that healthy eating and exercising result in
mental and physical health.


