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Abstract
Introduction. Many studies have shown that a group of people practicing sports, including those representing sports disciplines that
require a slim �gure and �exibility, is exposed to an increased risk of orthorexia nervosa (ON). Due to great di�culties in making the
�nal diagnosis, the exact number of people suffering from orthorexia is still unknown.

Aim. The study aimed to assess the risk of orthorexic behavior in the group of girls attending ballet schools. The essence of the study
was to analyze the anthropometric indicator and eating habits and to correlate them with the obtained risk indicator of orthorexic
behaviors.

Material and method. The investigated group consisted of 800 female students (10–18 years old) who attended ballet schools in
Poland (Silesia). At the beginning of the study, anthropometric measurements of the examined students were performed and a detailed
nutritional interview was conducted with them. The dietary habits of the research group were evaluated by the diet quality index (DQI) .
To assess the risk of orthorexic behaviors, an ORTO-15, and ORTO-15 PL questionnaires were used. The collected data were
statistically analyzed (the Statistica 13.0 package was applied). The degree of probability was 0.05.

Results. Based on the DQI it was found that 44% of all respondents reported good, 36% - satisfactory, and 20% - bad eating habits. The
genuine risk of eating disorders was observed among 65% (ORTO-15) and 59% (ORTO-15 PL) of subjects. This included students with
good dietary habits (65%) and 73% of students who considered themselves to be obese. Statistical inference showed a relationship
between the positive result obtained in the ORTO-15 questionnaire and participants’ incorrect perception of their own body (p<0.05).
Moreover, it was noted that higher scores in both ORTO scales were obtained by girls whose BMI (62%) and %BF (56%) were in the
correct range.

Conclusion. This is particularly visible in the group of girls whose eating habits were assessed as good and in the group of ballerinas
who consider themselves obese. Moreover, it was noted that BMI and adipose tissue level in the risk group was at the correct level.

Plain English Summary
Many studies have shown that a group of people practicing sports, including those representing sports disciplines that require a slim
�gure and �exibility, is exposed to an increased risk of orthorexia nervosa (ON). Due to great di�culties in making the �nal diagnosis,
the exact number of people suffering from orthorexia is still unknown. The aim of this study was to assess the risk of orthorexic
behavior in the group of girls attending ballet schools. The essence of the study was to analyze the anthropometric indicator and
eating habits and to correlate them with the obtained risk indicator of orthorexic behaviors. This is particularly visible in the group of
girls whose eating habits were assessed as good and in the group of ballerinas who consider themselves obese. Moreover, it was noted
that BMI and adipose tissue level in the risk group was at the correct level.

Introduction
Many studies have shown that a group of people practicing sports, including those representing sports disciplines that require slim
�gures and �exibility, is exposed to an increased risk of orthorexic behavior [1-6]. Due to great di�culties in making the �nal diagnosis,
the exact number of people suffering from orthorexia is still unknown [1,2]. Dunn and Bartman [3] estimated that there may be between
6% and 9% of patients, depending on the professional group. People suffering from orthorexia are often treated by their surroundings
to care about their health. The lack of precise data on the scale of the problem is also due to the reluctance of the orthorexic to report
to specialists [4]. As a result, there is no mention of this condition in the International Statistical Classi�cation of Diseases and Related
Health Problems (ICD) and Diagnostic and Statistical Manual of Mental Disorders (DSM). Orthorexia is an eating disorder that was �rst
described in 1997 [5]. This is a relatively new diagnosis consisting of a pathological obsession with healthy food, which in
consequence leads to neglecting other life activities. A person with the diagnosis of orthorexia, thanks to maintaining a strict diet, feels
a sense of control over his/her life [2]. Orthorexia in the general population is estimated at 7% and affects men more often [2]. Turkish
research con�rms the view that orthorexia affects speci�c sport and health-related groups. The results of a study showed that as much
as 45.5% of medical students out of 318 respondents showed characteristics of orthorexia [6]. The person with the diagnosis of
orthorexia differs from anorexia in the fact that the former are not obsessed with maintaining a slim �gure [4]. Any deviation from the
planned diet, the appearance of a mistake in nutrition is burdened with fear. Obsessive fear, on the other hand, will impose the
avoidance of reaching for food whose composition is unknown. Among the factors predisposing to the development of this disorder is
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an abnormal attitude to food, obsessive-compulsive behaviour, and low body mass index (BMI) values [1,2]. Orthorexia can lead to
exhaustion of the body and pose a threat to life, so nutrition education on proper nutrition is essential.

A special group that deals with young people practicing aesthetic sports, such as students of dance schools, including ballet schools.
According to Bartel et al. [7], the two biggest symptoms of orthorexia are when a dancer restricts her eating to the point that she is not
getting enough nutrients, and when someone shuts down socially and stops eating because she is unsure of the composition of the
food. The problem of orthorexia begins when the consequences of food choices become decidedly unhealthy. There is nothing wrong
with wanting to be in shape or healthy, but orthorexia begins when the behavior becomes extremely restrictive. Bartel, on the other
hand, states that many orthorexics experience a snowball effect - the rules become stricter and stricter until they end up eating almost
nothing.

Therefore, the study aimed to assess the risk of orthorexic behavior in the group of girls attending ballet schools. The essence of the
study was to analyze the anthropometric indicator and eating habits (related to the quality of nutrition) and to correlate them with the
obtained risk indicator of orthorexic behaviors.

Material And Methods
The investigated group consisted of 800 female students (10–18 years old) who attended ballet schools in Poland (Silesia). The study
involved female students from 20 schools, which were selected through an independent lottery. The assumption was to a proportional
selection of schools to represent different parts of the country. The students gave their informed consent to participate in the study (in
the case of minors, such consent was given by their parents / legal guardians). The study was conducted without direct contact, based
on a questionnaire interview, therefore the consent of the Bioethics Committee was not required. All data was collected anonymously.

At the beginning of the study, anthropometric measurements of the examined students were performed and a detailed nutritional
interview (consisting of questions about basic eating habits and a food diary) with a survey of physical activity was conducted with
them. The data was collected based on a questionnaire interview and consisted of the participant's declaration. The dietary habits of
the research group were evaluated by the diet quality index (DQI) (Table I). The usefulness of DQI in Polish conditions has been
con�rmed in studies including by Kubiak et al. [8] and Frackiewicz et al. [9]. To assess the risk of orthorexic behaviors, an ORTO-15, and
ORTO-15 PL questionnaires were used. The questionnaires were applied twice to validate the obtained results. The participants agreed
to participate in the survey. To select the age group most exposed to orthorexia, the study group was divided into three sections: 10-12
years (34%); 13-15 years (38%), and 16-18 years (28%).

Table I. Diet Quality Index (DQI)
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Assessment element: Score:

Meals 5 meals – 5 pts 4 meals – 4 pts 3 meals – 2 pts 2 meals and less – 0 pts

Breakfast Yes – 5 pts; Occasionally – 2 pts; No – 0 pts

Lunch

Dinner

Dessert

Supper

Fruit/Vegetables 500g and 350g

5 pts

250g and 150g

4 pts

Vegetables only

2 pts

Fruit only

2 pts

Fish A few times per week

5 pts

Once per week

4 pts

Rarely

1 pts

Never

0 pts

Dairy A few times per day

5 pts

Once per day

4 pts

Once per week

2 pts

Very rarely

0 pts

Sweets Yes – 0 pts; Occasionally – 2 pts; No – 5 pts

Maximum 10*5 = 50 points

Level of proper nutrition (%) = (sum of points scored / 50 points)*100%

Level of proper nutrition: bad (0 – 49%); satisfactory 50 –70%; good > 70%

 

To assess the risk of orthorexia among the studied group, the ORTO-15 questionnaire was used in the survey [10]. It consisted of 15
questions concerning the selection, purchase, preparation, and consumption of food that was considered healthy. The respondents
answered the questions using a four-point Likert scale, i.e., from always to never. Each answer was assigned the following points: 1 –
always, 2 – often, 3 – sometimes, 4 – never. The value of 40 points was assumed as a cut-off point. The score below this value
indicated a tendency to orthorexic behavior. The questionnaire was also translated and adapted to Polish conditions (ORTO-15 PL) by
Brytek-Matera et al. [11] It included 9 questions containing cognitive (6 questions) and clinical (3 questions) factors. The cut-off point
was set at 24 points. The score below this value was indicative of a tendency to orthorexia. To con�rm the obtained results, the point
range from the Polish version of the ORTO-15 questionnaire was also used in this study.

The collected data were statistically analyzed (the Statistica 13.0 package was applied). The collected anthropometric data were used
to calculate the BMI which were then compared with the current WHO recommendations. The same was done with data on diet. Data
collected from three-day food diaries were analyzed in the Diet 6.0 program (a program recommended by the National Center for
Nutrition Education, compliant with WHO). The data on anthropometric indices and the results of the nutrition quality assessment were
subjected to statistical analysis, and then they were correlated with the results obtained according to the ORTO-15 and ORTO-15 PL
scales. An intergroup comparison was conducted using variance analysis along with post-hoc tests (Scheffé test). When it comes to
failed research assumptions, tests’ nonparametric equivalents were used instead (Mann–Whitney U test, ANOVA Kruskal–Wallis test,
and chi-square test) including the multiple comparisons of the mean value for ranks in every testing and corrections for the conducted
tests. The direction and strength of correlation between two quantitative variables were estimated using the regression equation and
Pearson correlation coe�cient. Kappa test was used to estimate the data reliability collected in the ORTO-15 and ORTO-15 PL
questionnaires. The degree of probability was 0.05.

Results
Based on anthropometric data (body weight and height), BMI was determined, which was then compared with the centile meshes for
BMI and according to the resulting groups (BMI above the �fth percentile; BMI equal to or below the �fth percentile), the examined
ballerina was divided. Too low BMI values (≤ 5 percentile) were observed in 18%, and in the remaining students, it was within the
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normal range (from 5 to 85 percentile). The body mass index in the highest number of girls (26%) was between the 25 and 50
percentile. Too low values of adipose tissue (0-2 percentile) were recorded in 54% of the girls (Table II).

Table II. Anthropometric index in the research group

Anthropometric index Body wight

[kg]

Body    hight

[m]

BMI

[kg/m2]

Waist

[cm]

Hip

[cm]

WHR

[cm]

X±SD 39.7±11.1 1.52±0.12 16.8±2.3 63.2±5.1 78±10.0 0.42±0.04

MIN-MAX 24.3-78.2 1.33-1.81 12.7-24 53-81 61±106 0.35±0.51

Legend: X – average, SD - standard deviation,  MIN – minimal values, MAX – maximal values, BMI – body mass index, WHR – waist-
hip ratio

The analysis showed no statistically signi�cant differences (p<0.05) in the number of people with normal and abnormal BMI between
groups of students of different ages. It was observed that the number of girls with too little BMI was a comparable part of all age
groups and was about 18%. These differences were statistically signi�cant. Too small waist circumferences (≤ 5 centiles) were found
in 5% of all subjects including 6% of the youngest female students and 2% of girls aged 13-15 years. All-female respondents aged 16-
18 had normal waist circumferences (> 5 percentile). The analysis showed that these differences were statistically signi�cant (p <
0.05). It was observed that 23% of the respondents had too small hip circumferences. Among the youngest girls, this group consisted
of 39% of the youngest ballerinas and 18% of ballerinas from the group of 13-15 years. These differences were statistically signi�cant
(p<0.05) - Table III.

Table III. Comparison of an anthropometric index between age groups

 

anthropometric
index 

X±SD min-max

10-12 y.
(n=210)

13-15 y.
(n=170)

16-18 y.
(n=230)

10-12 y.    
(n=210)

13-15 y.
(n=170)

16-18 y.
(n=230)

Body weight [kg] 30.7±4 42.8±6.5 53.3±9.8 24.3-40.1 28.0-56.3 36.7- 78.2

p<0.05

Body height [m] 1.4±0.05 1.6±0.07 1.7±0.07 1.33-1.55 1.35-1.69 1.52- 1.81

p<0.05

BMI [kg/m2] 15.4±1.4 17.0±1.7 19.4±2.5 13.2-19.1 14.2-20.7 12.7- 24.0

p<0.05

waist [cm] 61.6±4.7 62.4±4.4 67.5±4.6 53.0-70.0 57.0-74.0 62.0- 81.0

p<0.05

hip [cm] 69.5±4.8 80.9±5.6 90.8±5.4 61.0±  80.0 67.0-92.0 80.0-106.0

p<0.05

whr [cm] 0.44±0.03 0.39±0.02 0.41±0.02 0.37± 0.51 0.35-0.45 0.37- 0.45

p<0.05

pal 2.0±0.12 2.06±01.18 2.13±0.35 1.7-     2.2 1.8-2.4 1.8-     2.4

p>0.05

TRAINING (H) 12±2.3 14±4.2 16±4.5 4.0-18.0 5.0-19.0 5.0-20.0
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There were no statistically signi�cant differences in energy and nutrient content and the realization of nutrition standards between
students with normal and too low BMI (p > 0.05) (Table IV).

Table IV. Nutrition status by BMI

Nutrition status X±SD WHO NORMS [%] X±SD WHO NORMS [%]

BMI >5c

normal
weight

BMI ≤5c

underweight

BMI
>5c

normal
weight

BMI ≤5c

underweight

% BF >2c

 

normal
weight

% BF ≤2c

 

underweight

% BF
>2c

 

normal
weight

% BF ≤2c

 

underweight

ENERGY [kcal] 1735±529 1654±509 70±22 71±24 1768±537 1679±514 68±19 71±24

p>0.05 p>0.05 p>0.05 p>0.05

PROTEIN [g] 66.4±20 63±16 157±58 174±61 65±20 67±17 146±55 172±60

p>0.05 p>0.05 p>0.05 p<0.05

FAT                [g] 54±24 46±17 79±36 71±31 55±23 51±24 77±31 78±39

p>0.05 p>0.05 p>0.05 p>0.05

CARBOHYDRATES
[g]

244±71 246±84 58±17 61±21 252±74 239±73 57±16 59±20

p>0.05 p>0.05 p>0.05 p>0.05

Fibre                [g] 17±7 16±4 84±19 87±11 17±7 16±4 84±17 89±14

p>0.05 p>0.05 p>0.05 p>0.05

Liquids [l] 1.7±0.4 1.6±0.4 94±21 87±18 1.7±0.4 1.7±0.4 92±21 93±21

p>0.05 p>0.05 p>0.05 p>0.05

Based on the DQI it was found that 44% of all respondents reported good, 36% - satisfactory, and 20% - bad eating habits (based on the
quality of nutrition). Good eating habits were observed in 50% of the youngest girls, 42% of the oldest female students, and 28% of the
13-15 age group. Bad eating habits were reported by 26% of the 13-15-year-olds, 16% of the 16-18-year-olds, and none of the 10-12-
year-olds. The analysis of the data showed that the best eating habits are found in the youngest students. The differences in the
results were statistically signi�cant (p < 0.05). There were statistically signi�cant differences (p<0.05) in the results concerning
students' eating habits depending on the number of training sessions. Good eating habits were observed in 50% of girls who reported
increased physical activity (minimum 15 h per week) and 30% of girls who reported moderate physical activity (6-14 h per week). One-
third of the girls who trained 6-14 h per week and 6% of the girls who trained at least 15 h had bad eating habits.  The analysis of the
collected results showed that girls with higher physical activity had better eating habits than their peers. The study group did not give
the number of training sessions shorter than 6 h per week. Students' dietary habits were also analyzed concerning their educational
experience. Good habits were observed among 60% of girls with a maximum of 2 years of educational experience. A total of 38% of
students who attended ballet school for the longest period had bad dietary habits. This included 8% with the shortest educational
experience, 10% who completed 6–8 years of learning, and 5% who studied for 3–5 years. It was determined that the girls who were at
the initial stage of learning at ballet schools had the best dietary habits. Differences in the obtained results were statistically signi�cant
(p<0.05).

The analysis of the results obtained with the DQI, which included self-assessment of one's own body, showed that all subjects that
considered themselves "too thin" had good eating habits. In contrast, 47% of the girls who admitted to being "just right" and 29% of the
students who said they were "too fat" had good eating habits. Bad eating habits were observed among 19% of the students who said
they were "too obese" and among 10% of the students who said they were "just �ne. Statistical analysis shows that the differences in
the results were statistically signi�cant (p < 0.05). When analyzing the repetitiveness of the provided responses, 15 questions were
included in the ORTO-15 questionnaire. Each question was answered by responding to a 4-point scale. It was possible to recognize
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orthorexic behavior when the total number of points scored exceeded 20. The obtained results suggest that six questions (1, 2, 4, 5, 6,
10) were characterized by a very good repetitiveness of answers given (Kappa = 0.91–1,00), while the repetitiveness in the remaining
nine questions was good (Kappa = 0.51–0.70). ORTO-15 PL is a Polish variation of the original ORTO-16 questionnaire Brytek-Matera
et al. (2014). It included 9 questions containing cognitive (6 questions) and clinical (3 questions) factors. The cut-off point was set at
24 points. The score below this value was indicative of a tendency to orthorexia. n this case the Kappa test showed very good
acceptability for questions 1, 2, 3, 5 (Kappa = 0.91-1.00) and good acceptability for the others (Kappa = 0.51-0.70).

The genuine risk of eating disorders was observed among 65% (ORTO-15) and 59% (ORTO-15 PL) of subjects. This included students
with good dietary habits (65%) and 73% of students who considered themselves to be obese. Statistical inference showed a
relationship between the positive result obtained in the ORTO-15 questionnaire and participants’ incorrect perception of their own body
(p<0.05) – tab. V. Moreover, it was noted that higher scores in both ORTO scales were obtained by girls whose BMI (62%) and %BF
(56%) were in the correct range.

Table V. Results of the ORTO-15 questionnaires

Results of the ORTO-15 X ±SD Me IQR MIN MAX

ORTO-15 35.7 5.3 36.0 7.0 24.0 51.0

ORTO-15 PL 19.9 4.9 19.0 7.0 10. 32.0

CUT-OFF POINT ORTO-15

40 points

ORTO-15 PL

24 points

BELOW n=390 (65%) n=354 (59%)

ABOVE n=210 (35%) n=246 (41%)

Discussion
Orthorexia can hide for a long time, as it is based on the pursuit of health and the rightful desire to follow the rules of proper nutrition. It
is a model that we should all strive for - only the determination with which people at risk of illness begin to follow it is unhealthy.

Orthorexia rates vary from 6% to 60% in the general post-population to as much as 90% in risk groups, including students [12]. The
reason for such large discrepancies is the use of different tools with different psychometric properties (e.g. BOT, ORTO-15), the
adoption of different cut-off points for the diagnosis of ON, as well as possible methodological errors. For example, many studies
using the BOT or ORTO-15 test indicate a signi�cant incidence of orthorexic behavior among dieticians, doctors, and students of
dietetics, medicine, and related disciplines [6-9].

However, the ON study conducted among German students using the BOT test did not reveal signi�cant differences between students
of dietetics and students of economics in terms of pathological eating behavior [13].   Signi�cantly lower incidence rates of orthorexia
were obtained also in the population of Spanish students when constructing the ORTO-15 questionnaire, indicating that the
pathological nature of nutritional health behavior is manifested by a small percentage of students [14].

There are also differences in the incidence of orthorexia among men and women. Some studies indicate a predominance of women
[15-20], while others indicate a predominance of males [6,16], and others do not show signi�cant differences [12, 16-21]. The latest
survey of Brytek-Matera among over 400 people indicates that the Polish version of the ORTO-15 test is reliable and a valuable tool to
study the obsessive attitude to health and proper nutrition in the Polish population of women and men [16-20].

Other studies have also observed a link between orthorexia and healthy lifestyles and groups that adhere to all health-promoting
principles. Agopyan [22] conducted a study to establish a link between orthorexia and body composition of female students at the
University of Marmara. The study participants were students whose results of the ORTO-15 questionnaire and EAT-40 attitude test
indicated the presence of orthorexia. The evaluation of respondents' body composition indicators (bioelectric impedance on a Tanita
SC-330 device) showed that there was no signi�cant difference between the EAT-40 and ORTO-15 results in terms of body composition.
The vast majority of respondents (70.6%) had high ORTO-15 results, and there was a signi�cant negative correlation between EAT-40
and ORTO-15 results (p < 0.05). The �nal results of data analysis showed that although abnormal orthorexia tendencies were common
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among female students, they were able to maintain correct body composition. Similarly, a study by Haddad [23] showed that health
sciences students, especially nutrition and dietetics students, showed a higher incidence of eating disorders. The study involved 176
undergraduate students from the Faculty of Nutrition and Dietetics. The study monitored food consumption and evaluated the
frequency of eating owing to emotion and stress (EADES). Among the students participating in this study, 4.5% showed food
dependency, and 68.2% showed orthorexia. No differences were observed between men and women in terms of food dependence and
orthorexia. Students with orthorexia had increased BMI. Orthorexic students consumed more low-energy products, including
vegetables, and less high-energy products (meat and fats). Multiple linear regression analysis showed that orthorexic behavior was
associated with increased BMI, waist circumference, and energy intake. Lower BMI was associated with the ability to cope with EADES.
In this study, similar results of the TFEQ-13 test were obtained. Malmborg et al. [24] conducted a study to compare the state of health,
physical activity, and incidence of orthorexia among physical education and management students. Respondents completed a short
quality of life assessment questionnaire (SF-36), International Physical Activity Questionnaire (IPAQ), and ORTO-15 questionnaire. Out
of 188 students, 144 (76.6%) had an ORTO-15 score that indicated orthorexia, 84.5% of which were physical education students.
Orthorexia combined with the high level of physical activity was more frequently observed in men studying physical education than in
women studying physical education (45.1% vs. 8.3%). This con�rms the hypothesis in our study that people who intensively practice
sport may have signi�cantly higher exposure to orthorexia than those with lower levels of physical activity. Similarly, a study by
Grammatikopoulou et al. [24] showed that health sciences students, especially nutrition and dietetics students, showed a higher
incidence of eating disorders. The study involved 176 undergraduate students from the Faculty of Nutrition and Dietetics in Greece.
The study monitored food consumption and evaluated the frequency of eating owing to emotion and stress (EADES). Among the
students participating in this study, 4.5% showed food dependency, and 68.2% showed orthorexia. No differences were observed
between men and women in terms of food dependence and orthorexia. Students with orthorexia had increased BMI. Orthorexic
students consumed more low-energy products, including vegetables, and less high-energy products (meat and fats). Multiple linear
regression analysis showed that orthorexic behavior was associated with increased BMI, waist circumference, and energy intake.
Lower BMI was associated with the ability to cope with EADES. In this study, similar results of the TFEQ-13 test were obtained.

The results obtained in the studies discussed above are consistent with the results obtained in the own study. In the conducted study, it
was observed that 59-65% of the respondents showed orthorexic behaviors that were associated with excessive attention to their body
shape. The discrepancies in the obtained results result from the use of two scales: the traditional ORTO-15 and the Polish ORTO-15 PL
scale, which has been revised and its reliability has been con�rmed for use in Polish conditions.

To sum up the above, it should be stressed that orthorexia is a disorder that occurs in human populations with different intensities.
Many scienti�c studies discuss whether it should be included in the ICD and DSM list [25-26].

Conclusions
Summarizing the results of own research and the results of other authors, it can be concluded that: Most of the girls represented
normal eating habits measured by the DQI scale, and anthropometric measurements are also satisfactory, with only 13-15-year-olds
showing deviations. In the research group, there is a high risk of the possibility of orthorexia. This is particularly visible in the group of
girls whose eating habits were assessed as good and in the group of ballerinas who consider themselves obese. Moreover, it was noted
that BMI and adipose tissue level in the risk group was at the correct level.
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