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Abstract. This study was conducted to determine the prevalence of orthorexia nervosa (ON) among males 
and females who exercise regularly and to define the factors associated with ON. A total of 206 individuals 
(102 males and 104 females) who exercise regularly at least twice a week were included in the study. Anthro-
pometric measurements were taken and body composition was measured by bioelectrical impedance analyzer 
(BIA). Also, energy and nutrient intake was done through a 24-hour dietary recall and the ORTO-15 test 
was applied to the participants. Orhtorexia was more prevalent among participants who exercise regularly 
(81.6%). There was no statistically significant relationship between orthorexic tendency or gender, marital 
status, education, and income. The mean exercise frequency was significantly higher in individuals with ON 
than in non-ON individuals. Total dietary energy intake and the percentage of energy from carbohydrates 
were higher in males with ON than in non-ON males. The percentage of energy from protein was higher in 
females with ON. Body weight, percentage of body fat, and body mass index (BMI) were higher in orthorexic 
females than in non-orthorexic females, while there was no difference in anthropometric measurements and 
body composition in relation to ON in males. As a result, it was determined that individuals who exercise 
regularly were a risk group in terms of ON.

Key words: Orthorexia nervosa, exercise, healthy eating obsessions, nutrition, body composition

Introduction

The combination of optimal nutrition and physi-
cal activity has potentially positive effects on health 
(1). As the importance of nutrition and physical ac-
tivity is emphasized for the prevention and treatment 
of diseases in addition to the improvement of health, 
awareness towards this issue is increasing in society. In 
this context, orthorexic individuals adopt eating habits 
for the purposes of protecting and improving health, 
treating diseases, or losing weight. However, these 
eating habits, which ultimately affect the lives of the 
individuals, can lead to health-threatening nutritional 
deficiencies and even eating behavior disorders (2). 

Orthorexia nervosa (ON) is not currently rec-
ognized by the American Psychiatric Association’s 

Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth Edition (DSM-5) as an eating disorder (3). 
However, ON is closely related to the restrictive type 
of anorexia nervosa and to avoidant/restrictive food 
intake disorder which requires and dietary restrictions 
that can result in both significant weight loss and dan-
gerous nutritional deficiencies (4). Individuals with 
ON have self-defined dietary restrictions and only 
consume food that they consider healthy. As time goes 
on, these restrictions can go to extreme levels and vio-
lations of these restrictions give rise to strong feelings 
of shame and personal impurity (5, 6). In addition, 
these obsessive behaviors and restrictions are associ-
ated more with “the content of food” than “the amount 
of food” (7). Dunn and Bratman identified ON ten-
dencies due to behaving compulsively, struggling with 



Progress in Nutrition 2022; Vol. 24, N. 1: e20220272

mental preoccupation, adding increasing restrictions 
that lead to health problems and interpersonal dis-
tress, and depending on self-defined healthy eating 
behavior (8). Orthorexia, also known as “healthy eat-
ing obsession”, has recently begun to attract the inter-
est of many clinicians (9). Orthorexia is more frequent 
in individuals who have an obsession with weight and 
body image, models, dancers, gymnasts, doctors, di-
etitians, anxious individuals, and obsessive compulsive 
individuals (10).

Daily life activities are defined as the total physi-
cal activity of the individual. Regular exercise is de-
fined as planned and repetitive physical activities 
aimed at protecting or improving one or more com-
ponents of physical fitness. Both physical activity and 
exercise are associated with physical and psychological 
well-being (11). Active life style may be an important 
part of health. Regular exercise should become part of 
life to maintain and improve health (12). 

The potential role of exercise is not included in 
the criteria of ON and only a few recent studies inves-
tigated the possible impact of exercise on ON (5, 13). 
Studies show that ON is common in professional ath-
letes (14, 15) and in fitness participants (16). However, 
little is known about the prevalence of ON among in-
dividuals who are not athletes but who exercise regu-
larly for a healthy lifestyle. The extension of healthy 
eating obsessions in this group was not examined 
sufficiently. Based on studies to determine the preva-
lence of ON in athletes, we anticipated that among 
with high ON tendency, exercise play a prominent role 
which manifests in more regular and longer exercise 
sessions. For this reason, the prevalence of ON and 
the factors associated with ON were evaluated in both 
males and females who exercise regularly but not that 
of professional athletes in this study. 

Methods

Participants

This is a cross-sectional study conducted between 
April-June 2017. Based on G-Power statistical soft-
ware, the sample size was found to be 110-196 indi-
viduals in an 85-95% confidence interval. 

A total of 206 volunteers, 102 male and 104 fe-
male, exercisers were included in the study. During the 
study, subjects who were admitted to the sports center 
and did not meet the exclusion criteria were included 
in the study. In this study; being under 19 years of 
age, having a physical or mental disability, psychoac-
tive drug use in the last 6 months, involuntary weight 
loss, malnutrition due to any disease, pregnancy or 
lactation status, and the absence of continuing with a 
regular exercise program (at least twice a week and at 
least 30 minutes in 1 session) are defined as exclusion 
criteria.

An approval was obtained from the Gazi Univer-
sity Ethics Committee under approval number 2017-
133. The participants were notified about the study 
with an informed consent form. They also stated that 
they were volunteers for this study. The demographic 
characteristics and the data on the exercise status of 
the participants were collected with face-to-face inter-
views via the questionnaire form.

Data Collection

Food Consumption

The 24-Hour Dietary Recall Form was recorded 
by the researcher. The “Food Photo Catalog: Measures 
and Quantities” book was used to determine the por-
tion sizes of foods (17). The energy and nutrient intake 
were analyzed by the Computer Aided Nutrition Pro-
gram, Nutrition Information System 7.2 (18).

The ORTO-15 Questionnaire

The ORTO-15 questionnaire was developed in 
2005 to identify healthy eating obsession. The Turkish 
version of the questionnaire was adopted by Arusoglu 
et al. (19). In the questionnaire, individuals are asked 
to specify how often they feel in some situations re-
garding orthorexic tendencies by choosing “always,” 
“frequently,” “sometimes”, and “never” options. The 
ORTO-15 consists of 15 items with Likert-type re-
sponse categories ranging from “1-associated with 
ON” to “4-associated with normal eating behavior.” 
The minimum score is 15 and the maximum score is 
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Table 1. The mean and standard deviation values of individuals ORTO-15 scores, and their distribution according to their ON status

Male (n=102) Female (n=104) Total (n=206)

X
_

SD X
_

SD X
_

SD pa 

ORTO-15 
Total score

37.1 3.90 36.5 4.36 36.8 4.14 0.342

S % S % S % X2 pb

≤40 (ON) 85 83.3 83 79.8 168 81.6

0.425 0.514

>40 (non-ON) 17 16.7 21 20.2 38 18.4

aStudent’s t testi, bChi-squared test
The pb value shows the difference between males and females

60. In the evaluation of the questionnaire, the increase 
in the score indicates that the risk of ON is decreas-
ing. Subjects whose scores are under 40 are defined 
as orthorexic, and their eating behavior reaches more 
normalises as their scores increase (19). 

Anthropometric Measurements

The body weight (kg), body mass index (BMI) 
(kg/m2), body fat percentage (%), fat mass (kg), total 
body water (kg), and fat free mass (kg) of participants 
were determined by using a Tanita BC-418 bioelectri-
cal impedance analyzer (BIA).

Height was measured to the nearest 0.1 cm in 
the standing position without shoes, using a stadi-
ometer. Waist circumference, hip circumference, neck 
circumference were measured by a non-stretching 
tape in accordance with the procedure (20-22). The 
waist/hip ratio was calculated by dividing the waist 
circumference (cm) by the hip circumference (cm) 
(23). The waist/height ratio was calculated by di-
viding the waist circumference (cm) by the height 
circumference (cm) (20).

Statistical Analysis

Numerical variables were expressed as mean (X
_
), 

standart deviation (SD) and categorical variables were 
expressed as number (n) and percentage (%). The Kol-
mogorov Smirnov test was used to determine if the 
variables were normally distributed. The differences 
between categorical variables were evaluated using the 

chi-squared test. An independent Student’s t-test or 
Mann-Whitney U test were used to compare mean 
values, while a Pearson correlation coefficient test 
was applied to determine the relationships between 
variables. All statistical analyses were performed using 
SPSS software (version 15.0) (24). In all analyses, the 
significance level was taken as p<0.05.

Results

This study was carried out on a total of 206 in-
dividuals, 102 male and 104 female, between the ages 
of 19 and 55 year who exercise regularly in a sports 
center. The average age was 25.8±7.86 year for males 
and 26.5±9.07 year for females.

The mean score of ORTO-15 in the overall sam-
ple was 36.8±4.14. There was no significant difference 
between male (37.1±3.90) and female ORTO-15 
scores (36.5±4.36) (p>0.05) (Table 1).

In males, 85 out of 102 (83.3%) had a score in-
dicating ON. In females, 83 out of 104 (79.8%) had 
a score indicating ON. The difference between male 
and female ORTO-15 scores was not statistically 
significant (p>0.05) (Table 1).

When evaluated in terms of marital status, 83.3% 
of orthorexic individuals were single, while 84.2% of 
non-orthorexic individuals were single. In addition, 
68.4% of orthorexic individuals had a university or up-
per degree, while 73.7% of non-ON individuals had a 
university or upper degree. Of the subjects with ON, 
16.7% had low, 74.4% had moderate, and 8.9% had 
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energy from protein was higher in females with ON 
(18.3±5.45%) than in non-ON females (15.1±2.87%) 
(p<0.05) (Table 4).

There was no statistically significant difference in 
the anthropometric measurements and body compo-
sition between orthorexic and non-orthorexic males 
(p>0.05). Body weight, percentage of body fat, fat 
mass, hip circumference, and waist-to-height ratio 
were higher in females with ON than in non-ON fe-
males (p<0.05). The mean BMI was higher in females 
with ON (24.0±4.65 kg/m2) than in non-ON females 
(21.1±4.23 kg/m2) (p<0.05) (Table 5).

Discussion

Despite not having been categorized as a disease, 
the issue of ON attracts the attention of researchers. 
There is a limited number of studies on the determina-
tion of the prevalence of ON in individuals who exer-
cise regularly, and the majority of these studies were 
conducted on university students, health professionals, 
as well as on nutrition and dietetics students (25-29). 
Information on the prevalence of ON in the general 
population is controversial and is shown to vary from 
a low percentage to 50% of the population (30, 31). 
In a study conducted by Segura-Garcia et al (14), an 
orthorexic tendency was found in 28% of athletes. 
The prevelance of ON in 2.130 university students 
and 696 university personnel in Italy was found to be 
32.7% (32). In another study, 81.8% of opera artists 
had ON (33). In a study conducted by Dalmaz and 
Yurtdas (25), the mean score of the ORTO-15 scale 
was found to be 35.3±6.86 in individuals who exer-
cise in sports centers (n:100). In the present study, the 
mean ORTO-15 score was found to be 36.8±4.14 in 
total. The prevalence of ON was found to be 81.6% 
in this study (Table 1). The high prevalence of ON in 

high income levels. Of non-ON subjects, 28.9% had 
low, 57.9% had moderate and 13.2% had high income 
levels. No significant differences were found between 
orthorexic tendency and marital status or education 
status and income status (p>0.05) (Table 2).

Exercise frequency was higher among the or-
thorexic (3.4±1.27 d/wk) than in non-orthorexic in-
dividuals (3.0±1.34 d/wk) (p<0.05). On the contrary, 
exercise duration did not significantly differ between 
the orthorexic (250.9±130.75 min/wk) and the non-
orthorexic (229.0±132.97 min/wk) (p>0.05) (Table 3). 

Dietary energy, thiamin, folic acid, vitamin B12, 
phosphor, zinc, cholesterol, riboflavin, and niacin in-
take were higher in males with ON than in non-ON 
males (p<0.05). The percentage of energy from carbo-
hydrates was lower in orthorexic males than in non-
orthorexic males (p<0.05). The mean percentage of 

Table 2. Distribution of the individuals’ regarding the 
general characteristics

General 
Characteristics

≤40 (ON) >40 (non-ON)

S % S % p

Marital status

Married 28 16.7 6 15.8
0.895

Single 140 83.3 32 84.2

Education status

Primary school 1 0.6 0 0

0.915
High school 52 31.0 10 26.3

University 96 57.1 24 63.2

Master’s or upper 19 11.3 4 10.5

Income status

Low 28 16.7 11 28.9

0.121Middle 125 74.4 22 57.9

High 15 8.9 5 13.2

Chi-squared test

Table 3. Distribution of the individuals regarding the exercise frequency and duration

≤40 (ON) >40 (non-ON)

X
_

±SD Min-Max X
_

±SD Min-Max p 

Exercise frequency (d/wk) 3.4±1.27 2-7 3.0±1.34 2-7 0.027*

Exercise duration (min/wk) 250.9±130.75 90-720 229.0±132.97 120-630 0.191

Mann-Whitney U test, *p<0.05
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Table 4. Energy, macronutrients, and micronutrients intake of individuals regarding ON

≤40 (ON) >40 (non-ON)

Male (n:85)
X±SD

Female (n:83)
X±SD

Male (n:17)
X±SD

Female(n=21)
X±SD

p 
(M-M)

p 
(F-F)

Energy(kcal) 2077.0±774.68 1177.1±488.93 1562.1±679.75 1265.0±469.64 0.017*a 0.460b

Protein (%) 18.8±6.31 18.3±5.45 16.4±2.85 15.1±2.87 0.112a 0.003*a

Carbohydrate (%) 39.5±12.17 40.3±12.46 46.0±10.52 43.8±10.65 0.042*b 0.250b

Total lipid (%) 41.0±9.69 40.9±10.00 37.7±9.10 39.7±9.56 0.190b 0.614b

Saturated fatty acids (%) 14.9±4.79 14.5±5.52 14.2±5.91 15.2±5.62 0.611b 0.576b

Monounsaturated fatty acids (%) 14.4±4.74 13.7±4.50 12.6±3.96 13.1±4.63 0.129b 0.579b

Polyunsaturated fatty acid (%) 8.9±4.12 9.5±4.56 8.4±3.54 9.4±5.59 0.7335a 0.777a

Cholesterol  (mg) 491.2±305.53 266.5±174.93 272.2±189.14 236.3±154.44 0.003*a 0.579a

Dietary fiber (g) 19.5±12.95 11.8±6.09 17.1±7.95 11.3±5.06 0.861a 0.757b

Vitamin A (mcg RE) 1201.9±1403.4 664.1±529.84 830.5±394.73 640.8±395.19 0.209a 0.919a

Vitamin E (mg) 16.3±11.22 11.5±6.60 12.3±5.10 12.8±9.26 0.177a 0.746a

Thiamine  (mg) 0.9±0.57 0.5±0.23 0.6±0.21 0.5±0.16 0.017*a 0.413a

Riboflavin (mg) 1.5±0.67 1.0±0.66 1.0±0.44 0.8±0.34 0.007*a 0.331a

Niacin (mg) 17.1±12.84 8.9±5.59 9.8±5.99 6.9±4.44 0.004*a 0.135a

Vitamin B6 (mg) 1.5±0.87 0.9±0.42 1.1±0.51 0.8±0.37 0.054a 0.132a

Folic acid (mcg) 124.9±62.44 78.1±34.87 87.7±39.90 68.5±25.69 0.025*a 0.242b

Vitamin B12(mcg) 6.0±6.04 4.9±12.75 3.4±2.29 3.3±3.28 0.021*a 0.894a

Vitamin C (mg) 80.2±68.52 57.1±46.24 57.6±56.38 54.4±33.83 0.222a 0.707a

Potassium  (mg) 2444.2±1227.3 1511.3±651.74 1832.5±735.97 1372.7±550.24 0.126a 0.373b

Calcium (mg) 726.3±369.3 478.5±252.73 550.0±275.18 456.5±223.27 0.064a 0.780a

Magnesium  (mg) 298.0±167.51 172.3±73.90 221.4±77.52 172.8±61.67 0.130a 0.977b

Phosphorus  (mg) 1389.1±629.24 808.6±342.42 973.2±398.04 751.1±213.26 0.020*a 0.465b

Iron (mg) 11.9±5.21 7.1±3.32 9.5±3.31 6.9±2.71 0.061a 0.792b

Zinc (mg) 11.1±4.73 6.5±3.27 8.2±3.78 6.1±1.83 0.010*a 0.987a

aMann-Whitney U test, bStudent’s t test *p<0.05  
M=Male F=Female

our study suggests that people who exercise regularly 
could be more obsessive with nutrition, and they are in 
a considerable risk group.

It is unclear whether the orthorexic tendency 
change which depends on gender and different results 
were obtained in various studies (28, 29, 31, 34). In 
a study conducted on students, there was no differ-
ence between males and females regarding ON (35). 
On the contrary,  Donini et al. (30) stated that more 
males have ON. In our study, it was determined that 
orthorexic tendency did not differ according to gender, 

which is consistent with the studies conducted in re-
cent years (26, 35).

One`s educational level and socioeconomic status 
are important factors in the development of ON (36). 
Donini et al. (30) reported that individuals with low lev-
els of education had high ON. However, in a study con-
ducted on dietitians, ON cases did not differ regarding 
marital status and educational status (37). Similarly, there 
was no significant difference in terms of marital status, 
education level, and income status in participants with 
ON and in non-ON in this study (p>0.05) (Table 2). 
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Table 5. Anthropometric measurements and body composition of the individuals reagrding ON

≤40 (ON) >40 (non-ON)

Male (n:85)
X±SD

Female (n:83)
X±SD

Male (n:17)
X±SD

Female (n=21)
X±SD

p 
(M-M)

p 
(F-F)

Height (cm) 176.8±5.13 164.2±6.62 175.4±4.27 166.6±5.11 0.219b 0.209a

Body weight (kg) 78.5±14.22 64.6±13.28 75.4±11.45 58.2±9.23 0.515a 0.041a*

BMI(kg/m2) 25.1±4.13 24.0±4.65 24.5±3.22 21.1±4.23 0.911a 0.001a*

BMR (kkal/gün) 1926.9±256.29 1409.9±172.65 1858.8±198.58 1344.9±106.67 0.304b 0.137a

Percent of body fat (%) 16.4±6.27 27.9±7.39 15.9±4.82 23.8±7.64 0.751b 0.023a*

Fat mass (kg) 13.5±7.80 18.8±8.88 12.4±5.37 14.4±7.62 0.900a 0.012a*

Total body water (kg) 47.6±6.03 33.5±4.15 46.1±4.75 32.0±2.57 0.334b 0.153a

Fat free mass (kg) 65.0±8.27 47.7±5.65 62.9±6.44 43.8±3.40 0.329b 0.161a

Neck circumference (cm) 37.4±2.62 31.6±2.24 36.7±2.91 30.8±2.34 0.312a 0.113a

Waist circumference (cm) 84.8±9.01 76.1±11.10 85.1±8.05 72.3±9.73 0.901b 0.095a

Hip circumference (cm) 98.5±7.99 97.5±9.12 97.7±7.43 94.1±7.98 0.896a 0.026a*

Waist/hip ratio 0.9±0.05 0.8±0.07 0.9±0.06 0.8±0.06 0.419b 0.496a

Waist/height ratio 0.5±0.05 0.5±0.07 0.5±0.04 0.4±0.06 0.294a 0.043a*

aMann-Whitney U test, bStudent’s t test *p<0.05 
M=Male, F=Female

According to physical activity recommendations 
for adults from the American College of Sports Medi-
cine, doing moderate physical activity 5 days a week, 
30 minutes a day or severe physical activity 3 days a 
week, 20 minutes a day are recommended to maintain 
and improve health (38). Word Health Organization 
recommends that adults should undergo 150 minutes 
of moderate intensity or 75 minutes of severe physi-
cal activity per week (39). According to the Turkey 
Nutrition and Physical Activity Pyramid, adults are 
recommended to walk 30 minutes per day, do endur-
ance (aerobic) exercises at least 3 times a week, and do 
endurance and balance exercises 5-10 minutes twice 
a week (40). If exercise frequency and duration are 
increased to the extent to exceed beyond positive ef-
fects, it can damage the body and decrease the qual-
ity of life (41). In this study, exercise frequency were 
higher among individuals with ON than in non-ON 
individuals (p<0.05), and the duration of exercise was 
found to be slightly higher in both individuals with 
ON and non-ON individuals than recommended in 
the guidelines. 

There is little information about the relationship 
between different types of exercise, exercise duration, 

exercise frequency, and eating disorders (42-44). Some 
studies reported a positive relationship between ex-
ercise practices, especially in which body image is at 
the forefront, and impaired eating attitudes along with 
behaviors (45-48). Similarly, in this study, the exercise 
frequency was higher in individuals with orthorexic 
behaviours (p<0.05). Studies showed that exercise fre-
quency is related to eating behaviors (49, 50) and re-
sults were consistent with this study.

Some health professionals and researchers believe 
that excessive interest in healthy eating behavior can 
cause many problems. ON begins with the examina-
tion of every detail when buying or preparing food 
and it can be dangerous enough to lead to hunger 
for days when consumed foods are believed to be un-
healthy (19). Although orthorexic tendency is focused 
on healthy nutrition, it is accompanied by an increase 
in the restriction of energy and macronutrient intake, 
which may result in changes in anthropometric meas-
urements and body composition (2, 51, 52). Accord-
ing to a present study, energy and cholesterol intake 
were higher in males with ON than in non-ON males 
(p<0.05). Males with ON had the tendancy to reduce 
carbohydrate intake. This may be because these males 
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It is also important to note that individuals with high 
fat mass and high BMI had more orthorexic tendency.

Individuals who exercise should be encouraged to 
be aware of healthy eating and follow a correct dietary 
pattern. Diet, exercise, and weight control are impor-
tant for maintaining a healthy life. Thus, it may be 
advisable for these individuals to receive support from 
dietitians and exercise professionals to ensure that all 
components meet at the optimum level and to avoid 
false nutritional trends, such as ON.

Limitations

The most important limitation of our study is that 
it is based only on ORTO-15 scale and that the data 
obtained from ORTO-15 is not compared with other 
scales. The ORTO-15 is the most widely used scale 
to evaluate orthorexia nervosa, although previous stud-
ies obtained inconsistent results about its psychometric 
properties. In addition, the ORTO-15 scale was a cul-
turally adapted and tested questionnaire in the Turk-
ish population. A further limitation is that we evaluate 
food intake of paticipants with 24-hour dietary recall. 
The 24-hour dietary recall has many advantages and 
disadvantages. These disadvantages include extensive 
dependence on the recent memory of the study subject, 
depends on interviewer capacity for describing ingre-
dients, food preparation, dishes. However, considering 
its advantages, we preferred to 24-hour dietary recall. 
Another limitation is that we did not question the 
exercise addiction among the participants. In further 
studies, exercise addiction can be questioned in this 
population. Despite these limitations, our study is im-
portant because there are the limited number of studies 
in this field and our study is one of the valuable studies.

Conflict of interest: No potential conflict of interest relevant to 
this article was reported by the authors.
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