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Abstract
Background: A group that is particularly exposed to eating disorders are young sportswomen who practice aesthetic disciplines, for whom it is important to keep a slim figure. Hence, the purpose of the study was to present the
assessment of perception of one’s own body and self as well as nutritional behavior in the group of ballet dancers
and artistic gymnasts (BGA, n = 60) aged 10–12 against the background of the peer group (K, n = 60) and to determine the relationship between the studied elements, as well as anorexic readiness risk assessment to help diagnose
premorbid stage of eating disorders with full symptoms.
Methods: Anthropometric measurements (height, body weight) and the assessment of adipose tissue were performed. Using a questionnaire, data on physical activity, perception of one’s own body and self, and selected eating
behaviors were collected.
Results: Underweight was observed in nearly half of the girls from the BGA group and the content of adipose tissue was significantly lower. Girls from the BGA group were characterized by overestimation of body size (p = 0.032),
the need to improve their appearance/body (p = 0.025) and wanting to be the best in many areas of life (p = 0.002)
significantly more often than in the K group. Moreover, they significantly more often limited the consumption of
fats and carbohydrates (p = 0.044) and felt angry with themselves after too large of a meal (p = 0.050). It was shown
that unhealthy eating behavior in the BGA group was significantly associated with rigorous self-perception (r = 0.42;
p < 0.001). Students from the BGA group were more often exposed to a higher risk of anorexic readiness (p = 0.001). In
a detailed analysis, it was found that eating behaviors, such as fasting, limiting the consumption of fats and carbohydrates, and avoiding eating under stress, were associated with feelings of dissatisfaction with oneself, the belief that
appearance is extremely important in achieving life success and the need to improve appearance.
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Conclusion: The obtained research results can be used as a source of information for specialists (including dietitians
and psychologists), for the preparation of educational and repair programs in the group of ballet dancers or artistic
gymnasts aged 10–12, including nutritional education and psychological care.
Keywords: Perception of one’s own body and self, Eating behavior, Risk of anorexic readiness, Ballet dancers, Artistic
gymnasts

Plain English summary
There is a risk that rigorous self-perception may promote unhealthy eating behavior and, consequently, have a negative effect on the nutritional status, as well as pose a risk of developing eating disorders. A group that is particularly
exposed to eating disorders are young sportswomen who practice aesthetic disciplines, for whom it is important to
keep a slim figure. Hence, the purpose of the study was to present the assessment of perception of one’s own body
and self as well as nutritional behavior in the group of ballet dancers and artistic gymnasts aged 10–12 against the
background of the peer group, as well as anorexic readiness risk assessment. In a detailed analysis, it was found that
incorrect eating behaviors, such as fasting, limiting the consumption of fats and carbohydrates, and avoiding eating
under stress, were associated with feelings of dissatisfaction with oneself, the belief that appearance is extremely
important in achieving life success and the need to improve appearance.
The obtained research results can be used as a source of information for specialists (including dietitians and psychologists), for the preparation of educational and repair programs in the group of ballet dancers or artistic gymnasts aged
10–12, including nutritional education and psychological care.
Background
Correct eating behavior is one of the factors that promote
health [1]. They are formed in childhood and may have
an impact on health in adulthood. There are many factors that can influence the nutritional behavior of children and adolescents [2] including the self-esteem of
young people, i.e. the perception of one’s own body and
self. There is a risk that rigorous self-perception may
promote unhealthy eating behavior and, consequently,
have a negative effect on the nutritional status, as well
as pose a risk of developing eating disorders, which usually begin in the early adolescence period and may reveal
or intensify later [3–5]. The reason for the occurrence of
eating disorders and as a consequence of psycho-physical
exhaustion of young people, is, among others, excessive
restriction of food consumption in order to reduce body
weight. Such behaviors are to allow young people, in their
opinion, to control their body and psyche [5]. A group
that is particularly exposed to eating disorders are young
sportswomen who practice aesthetic disciplines (including artistic gymnastics or figure skating), for whom it is
important to keep a slim figures. This group also includes
dancers, among others ballet, due to the similar specificity of these discipline [3, 6–10]. The need to maintain a
certain body weight is often associated with good sports
results or a favorable aesthetic impression; however, too
low of a body weight and adipose tissue content negatively affect sports performance [11].
Low availability of energy from the diet, disorders of the
menstrual cycle and reduction of bone mineral density is

a premise for the diagnosis of the full form of the “Female
Athlete Triad” which most often concerns women practicing sports competitively (currently defined as Relative Energy Deficiency in Sport (RED-S) to reflect that it
also occurs in males and affects more than the 3 areas of
health originally described) [12, 13]. The health effects
of the female athlete triad may be long-term, including
for the development of the skeletal or endocrine system
[13–15]. Therefore, there is a need to undertake actions
aimed at verifying whether rigorous perception of one’s
own body and self in the group of artistic gymnasts and
ballet dancers can promote, and if so, to what extent,
inappropriate eating behavior during their initial professional career.
Studies on the assessment of nutritional behavior
or nutritional status in the group of ballet dancers or
artistic gymnasts are sparse [16–21] and so far have
been conducted mainly among older ballet dancers,
over 14–18 years of age or adults [8, 9], and not among
younger girls, who are at the beginning of their artistic career. No studies have been undertaken to identify
factors that may influence eating behavior in the group
of ballet dancers or artistic gymnasts aged 10–12,
which is one of the key elements of understanding
the possible causes of eating disorders. Therefore, the
authors of the study hypothesized that the group of
girls professionally practicing artistic gymnastics and
ballet in a professional school (participating in professional opera and ballet performances and in artistic
gymnastics competitions) is characterized by a greater
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intensity of improper eating behavior than their peers,
which is associated with a rigorous perception of their
own body and self at the beginning of their professional career. Due to the very young age of the participants, the risk of anorexic readiness was studied, the
higher level of which may be a predictor of eating disorders. Anorexic Readiness Syndrome (ARS) has been
defined as a group of indicators located in the cognitive, emotional and behavioral spheres of functioning
and confirming the occurrence of unhealthy eating
behavior and a rigorous perception of one’s own body
and self. The higher level of ARS does not determine
the occurrence of anorexia nervosa, but it may indicate
inclination to the so-called anorectic behavior. The
term ARS was created by the Polish researcher [22].
The obtained research results will be used as a source
of information for specialists (including dietitians and
psychologists), for the preparation of educational and
repair programs in the group of ballet dancers or artistic gymnasts aged 10–12, including nutritional education and psychological care.

Methods
General information

The presented results are a component of the initial
part of the project (experiment), the broader aim of
which was to assess the impact of nutritional education on changes in the diet and nutritional status of
students from the ballet school and artistic gymnastics
classes in a 6-month period and the experiment was
primarily of a nutritional nature. The diagram presenting the overall activities within the project is provided
in the Additional file 1: Figure 2.
The article presents the results of perception of
one’s own body and self as well as selected nutritional
behaviors of ballet dancers and gymnasts against the
background of the peer group collected in the first
part of the experiment. The research was conducted by
a person with a university degree in human nutrition,
with many years of experience in conducting this type
of research. On January 7th, 2015, the consent of the
Bioethics Committee at the Food and Nutrition Institute in Warsaw, written consent of school heads for the
participation of students in the study, written consent
of the legal guardians of the respondents, and the consent of the respondents themselves, were obtained for
the study. The research was conducted in accordance
with the ethical principles contained in the Declaration of Helsinki. The students and their legal guardians were informed about the purpose of the study and
were acquainted with its detailed program.
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Study participants

The study was conducted among 60 female students of
the state ballet school and artistic gymnastics classes
(professionally practicing ballet and artistic gymnastics),
aged 10–12 (BGA group) and 60 primary school female
students as a control group (K group), of the same age
and from the same urban centers. Ballet dancers and
gymnasts were classified in the same group due to the
similar features and the similar nature of ballet and artistic gymnastics. The criteria for exclusion from the study
were the presence of a chronic disease in the students,
e.g. diabetes, physical inactivity related to the current
injury or disease, lack of consent of the legal guardian or
the child to participate in the study.
Assessment of nutritional status and physical activity

To assess the nutritional status of girls from the BGA and
K groups, anthropometric measurements (body weight,
height) were used, as well as the content of adipose tissue in the body was assesed. Body weight was measured
in accordance with the procedure using a TANITA BC
730 WH 36 electronic scale (Tanita Corporation, Tokyo,
Japan), growth was measured with a SECA 213 height
measuring device (Seca, Hamburg, Germany) [23]. Based
on the measurements of height and weight, the body
mass index (BMI) in kg/m2 was determined, which was
compared with the reference values of percentile grids
for girls aged 7–18, developed in the nationwide OLAF
project for the Polish population [24]. Percentile values
for BMI read from the percentile grids were assessed
with the following criteria: underweight < 5th percentile,
normal body weight 5–85 percentile, overweight > 85
and ≤ 95 percentile, and obesity > 95 percentile. On this
basis, the number and percentage of girls with underweight, normal body weight and overweight were determined in both groups. The test of adipose tissue content
was performed using the bioimpedance method (BioScan
920-2 device, Maltron International), with the use of 4
disposable electrodes (according to the procedure). The
content of adipose tissue (measured as a percentage) was
related to the reference value established for girls, taking
the minimum value at the level of the 3rd percentile for
the age of 10–12 years, which was 14–15% [25].
The study assessed the duration of physical activity,
divided into school and out-of-school physical activity.
Girls’ physical activity during school time was determined on the basis of the program at school for children
aged 10–12 in a given type of school, which was 10–12
lessons per week for ballet dancers and gymnasts and 4
lessons per week for the control group. One lesson lasted
45 min. The number of hours of out-of-school physical
activity was determined on the basis of a question from
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a questionnaire addressed to girls, which concerned the
types of additional sports activities undertaken by the
respondents and their duration during the day. Activities
were assessed separately in the test groups and also after
summation as full clock hours per week.
Perception of one’s own body and self

Assessment of the perception of one’s own body and attitude towards oneself was made with the use of 8 dichotomous questions (requiring “yes” or “no” answers), using
an adaptation of the method for assessing the level of
anorexic readiness syndrome (ARS) by Ziółkowska [22],
which is commonly used in Poland. This method determines the predisposition to the occurrence of eating
disorders and has been used in studies among various
groups of adolescents and adults [26–30]. A pilot study
was conducted among 12 girls from the BGA group and
12 girls from K group to verify the questions. All comments were taken into account when creating the final
version of the questionnaire. Our questionnaire contained 6 questions from the ARS method. They asked
whether the respondents: have a sense of proportionality
of their own body, control body weight and dimensions,
have a feeling that appearance is of great importance
in achieving success in life, would like to improve their
appearance/body, often feel depressed and dissatisfied with themselves, they have a need to be the best in
many areas. The above assessment was supplemented
with 2 original questions. The first was whether the girls
believed that their body weight was normal, too low or
too high in relation to age-appropriate body weight
of their peers (not practicing artistic disciplines). The
responses were related to the actual body weight of the
respondents, and on this basis, it was assessed whether
there is a overestimation of body size. The second original question was whether girls feel dissatisfied with
their body weight. For each answer indicating disturbed
self-esteem, assessed using the ARS questionnaire and
original questions, 1 point was awarded. The greater the
number of points obtained (max. 8), the more rigorous
was the perception of one’s own body and self. The results
were summarized by presenting the average number of
points obtained for each group, divided into categories
taking into account the severity of rigorous perception
of one’s own body and self. In the case of obtaining ≤ 3
points, the rigor of self-assessment was assessed as lower,
for 4–6 points as medium, and for 7–8 points as higher.
Assessment of eating behavior

Selected eating behaviors were assessed using 8 dichotomous questions (requiring “yes” or “no” answers), 5
of which were from the anorexic readiness syndrome
measure ARS [22]. The questionnaire asked whether
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the respondents: were on fasting or slimming diets, limited the consumption of fats and carbohydrates, became
angry with themselves after the large meal, took weight
loss or appetite-suppressants, and took laxatives. The
above assessment of nutritional behavior was supplemented with 3 original questions concerning: avoiding
eating in stressful situations, eating less than 5 meals a
day, and eating less than 3 meals a day (a more rigorous
version of the previous question). For each incorrect eating behavior, assessed using the ARS questionnaire and
original questions, 1 point was awarded, and the greater
the number of points obtained (max. 8), the greater the
irregularity of the assessed eating behavior. The results
were summarized by presenting the average number
of points obtained for each group, divided into categories taking into account the severity of unhealthy eating
behavior. In the case of obtaining ≤ 4 points, the severity
of unhealthy nutritional behavior was assessed as lower,
for 5–6 points as medium, and for 7–8 points as higher.
Anorexic readiness risk assessment

To assess the level of anorexic readiness, the points
obtained for responses in the study perception of one’s
own body and self and assessment of eating behavior
were summed up, as recommended by the author of the
ARS method [22]. The greater number of points obtained
by the respondents (max. 16), indicated a greater risk of
anorexic readiness. In the case of obtaining ≤ 6 points,
the risk was assessed as low, for 7–11 points as medium,
and for 12–16 points as high.
Statistical analysis

Statistical analysis was performed using the statistical
program Statistica 13.0 (StatSoft Polska). For quantitative
variables, the mean and standard deviations were calculated and ranges (min–max) were determined. In order
to check the compliance with the normal distribution,
the Shapiro–Wilk test was used. Quantitative data such
as age, weight, height, BMI, body fat content and number
of hours of physical activity per week were analyzed with
the Mann–Whitney U test for data with an abnormal
distribution. Categorical variables, such as eating behavior or perception of one’s body and self were compared
with the Pearson Chi2 test, and Wald’s test was also used
to determine the risk of a given abnormality in the BGA
group compared to the K group, for which the odds ratio
was set at OR = 1. The summary of the points obtained
in the assessment of body and self-perception and in the
assessment of eating behavior was compared between the
groups with the Mann–Whitney U test (for means) and
the Pearson Chi-square test (for categories). The size of
Cohen’s d effect was also calculated for the groups (d < 0.5
small effect, 0.5 < d < 0.8 medium effect, d > 0.8 large
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Table 1 Characteristic of the BGA group and the K group
Factor

Age (years)
Weight (kg)
Height (cm)
BMI (kg/m2)
Nutritional status (%)

BGA
n = 60

K
n = 60

Mean ± SD

Min–Max

Mean ± SD

Min–Max

11.1 ± 0.7

10–12

10.9 ± 0.7

10–12

34.8 ± 6.5

147.6 ± 8.0

15.9 ± 2.0

23.7–52.0

41.3 ± 9.7

129.0–164.0

150.6 ± 10.1

12.6–21.8

18.0 ± 2.7

Underweight

43

10

Normal body weight

57

77

Overweight
Average body fat content (%)
Body fat content by percentile grids (%)

p

0
16.2 ± 3.5

26.1–63.2

0.192*
< 0.001*

136.0–172.5
13.8–25.9

0.173*
< 0.0001*
< 0.001**

13
7.9–24.9

18.2 ± 3.1

Insufficient

33

10

Acceptable

63

76

Excessive

4

14

10.9–29.3

0.005*
0.003**

Physical activity (number of hours/week)
At school
Out of school
Total

8.7 ± 0.0

4.2 ± 3.2

12.9 ± 3.2

8.3–9.0

3.0 ± 0.0

1.0–15.7

2.0 ± 2.2

10.0–24.0

5.0 ± 2.2

3.0–3.0

< 0.001*

0.0–7.0

< 0.001*

3.0–10.0

< 0.001*

*The Mann–Whitney U test
**The Pearson’s chi-square test; p ≤ 0.05—statistical significance

effect). In the BGA group, the Spearman correlation test
was used to determine the relationship between the perception of one’s own body and self as well as the assessment of eating behavior. The BGA group also analyzed
the correspondence between the components of body
and self-perception and selected eating behaviors. The
analysis took into account the nutritional behaviors and
elements of body and self-perception for which OR > 1
was observed for the BGA group compared to the K
group (Tables 2, 3). Only the following components were
omitted for the condition OR > 1: intake of weight loss or

appetite suppressants and taking laxatives, due to the fact
that they concerned a small percentage of respondents,
and consumption of < 5 meals a day, because the more
stringent version of limiting the amount was selected
for the analysis meals during the day < 3. The analysis included the factor of frequent depressed mood and
self-dissatisfaction (although OR < 1 was observed in the
BGA group) due to its importance and indicating it as a
factor influencing improper eating behavior, leading to
the development of eating disorders, which may be used
by other authors in future research [31, 32]. The level of

Table 2 Perception of one’s own body and self in the BGA group and in the K group
Perception of one’s own body and self

BGA
n = 60 (%)

K
n = 60 (%)

P
(Chi2)

OR for BGA
(95% CI)

Overestimation of body size

25

18

0.032*

1.484 (0.612–3.602)

Dissatisfaction with body weight

22

18

0.581

1.232 (0.498–3.049)

Lack of a sense of proportionality of one’s own body

27

35

0.323

0.675 (0.307–1.486)

Control body weight and dimensions

65

67

0.847

0.861 (0.399–1.854)

The belief that the appearance is of great importance in
achieving life success

43

30

0.129

1.667 (0.778–3.569)

Need to improve appearance/body

37

18

0.025*

2.769* (1.190–6.442)

Feel depressed and dissatisfied with themselves

33

37

0.702

0.863 (0.404–1.844)

Wanting to be the best in many areas of life

70

42

0.002*

3.267* (1.525–6.997)

*p ≤ 0.05—statistical significance; the Pearson’s chi-square test or the Wald test (OR values)
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Table 3 Eating behavior in the BGA group and in the K group
Eating behavior

BGA
n = 60 (%)

K
n = 60 (%)

p
(Chi2)

OR for BGA
(95% CI)

The use of fasting or slimming diets

27

18

0.274

1.619 (0.673–3.896)

Limiting the consumption of fats and carbohydrates

55

37

0.044**

2.111** (1.008–4.419)

Getting angry with yourself after too large of a meal

32

17

0.050**

2.317* (0.962–5.580)

Taking weight loss or appetite suppressants

3

2

0.154

2.385 (0.548–5.972)

Taking laxatives

7

5

0.697

1.357 (0.285–6.441)

Avoiding eating in stressful situations

49

40

0.648

1.397 (0.676–2.890)

Eating < 5 meals a day

55

48

0.465

1.307 (0.632–2.698)

Eating < 3 meals a day

15

7

0.142

2.800* (0.816–9.606)

*p ≤ 0.1; **p ≤ 0.05—statistical significance; the Pearson’s chi-square test or the Wald test (OR values)

statistical significance for the evaluation of the results
was set at α = 0.05, and for p ≤ 0.1, the statistical trend
was determined.

Results
Characteristic of group

The BGA group had a significantly lower body weight, on
average by 6.5 kg (16%) compared to their peers attending traditional school (Table 1). Also, the mean body
mass index (BMI) was significantly lower in the group
of young female artists (on average by 2.1 kg/m2; i.e. by
12%), with the lowest value being 12.6 kg/m2. The nutritional status determined on the basis of percentile grids
indicated the presence of underweight in nearly half of
ballet dancers and artistic gymnasts. On the other hand,
the nutritional status of their peers from K group showed
a 10% were underweight and a 13% were overweight girls,
which was not found among sportswomen. The content
of body fat was significantly lower in the BGA group, and
in 33% of ballet dancers and gymnasts, it was below the
reference value (14–15% of adipose tissue) adopted for
girls of this age [25].
Traditional school students devoted significantly less
time (by approx. 60% compared to the BGA group) to
physical activity during the week, both at school (almost
3 times less), due to the smaller number of physical activities provided for by the school program, as well as outside school (2 times less).
Perception of one’s own body and self

In the BGA group, almost 1/4 expressed dissatisfaction
with their body weight, even though overweight was
not reported in this group (Table 2). Ballet dancers and
artistic gymnasts were characterized by overestimation of body size significantly more often compared to
the K group (p = 0.032), and to a much greater extent
compared to their peers who did not train artistic

gymnastics or ballet, expressed the need to improve
their appearance/body (p = 0.025) and wanting to be
the best in many areas of life (p = 0.002). Compared to
the control group, young sportswomen were characterized by a higher odds ratio (OR = 2.769, OR = 3.267;
p ≤ 0.05) for the occurrence of the latter beliefs. The
total mean number of points obtained in the assessment of own body and attitude to oneself in the BGA
group was significantly higher by 0.6 points compared
to the average score of their peers who did not train
(p = 0.047; Cohen’s d effect size = 0.491). This result
may indicate a more rigorous self-esteem of young
female athletes (Table 4).
Assessment of eating behavior

Incorrect eating behavior was observed in both the
BGA and K groups (Table 3). Ballet dancers and artistic gymnasts reduced the consumption of fats and carbohydrates (p = 0.044) and felt angry with themselves
after too large meal (p = 0.050) significantly more often
than their peers from traditional school. Girls from
the BGA group, compared to the K group, were characterized by a higher odds ratio of the occurrence of
these unfavorable eating behaviors (OR = 2.111 and
OR = 2.317; p ≤ 0.05). A large proportion of girls (48.5%
of female dancers and 40% of their peers) reacted to
stressful situations by avoiding food. There were also
cases of using laxatives in both the BGA and K groups
and the use of appetite suppressants, but no statistically significant differences were found in this case for
the groups. The total mean number of points obtained
in the assessment of nutritional behavior in the BGA
group was significantly higher by 0.55 points compared to the average score of students from primary
school (p = 0.033; Cohen’s d effect size = 0.439). The
obtained results confirm the tendency towards higher
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Table 4 Assessment of perception of one’s own body and self and nutritional behavior, as well as the risk of anorexic readiness in the
BGA group and in the K group
Assessment

BGA
n = 60

K
n = 60

p

Mean ± SD

Min–max

Mean ± SD

Min–max

5.02 ± 1.26

2.0–8.0

4.43 ± 1.14

2.0–7.0

Perception of one’s own body and self
Amount of points (max. 8)
Cohen’s d effect size = 0.491

0.047*

Rigorousness in the perception of one’s own body and self [%]
Lower

10%

22%

Medium

57%

60%

0.073**

0.080**
0.711**

Higher

33%

18%

0.061**

Eating behavior
Amount of points (max. 8)
Cohen’s d effect size = 0.439

6.15 ± 1.11

3.0–8.0

5.60 ± 1.38

2.0–8.0

0.033*

Severity of unhealthy eating behavior (%)
Lower

10%

20%

Medium

48%

55%

0.093**

0.125**
0.583**

Higher

42%

25%

0.079**

Anorexic readiness risk assessment
Amount of points (max.16)
Cohen’s d effect size = 0.564

11.17 ± 2.06

5.0–16.0

10.03 ± 1.98

4.0–15.0

0.001*

Risk of anorexic readiness (%)
Lower

3%

3%

Medium

52%

77%

0.004**

Higher

45%

20%

0.003**

0.013**

1.000**

*The Mann–Whitney U test, **The Pearson’s chi-square test; p ≤ 0.1—statistical tendency, p ≤ 0.05—statistical significance

irregularities in eating behavior in the group of ballet
dancers and gymnasts (Table 4).
Anorexic readiness risk assessment

The total mean number of points obtained in the assessment of the risk of anorexia readiness in the BGA group
was significantly higher by 1.14 points compared to
the average score of students from primary school in
the group K (p = 0.001; Cohen’s d effect size = 0.564)
(Table 4). Almost half of the girls in the BGA group
(45%) had a higher risk of anorexic readiness, which significantly exceeded the frequency of this parameter in K
group (p = 0.003).
Relationship between self‑perception and eating behavior

The study showed a statistically significant correlation
between the perception of one’s own body and self and
the assessment of eating behavior (r = 0.42; p < 0.001) in
female athletes.
Based on the results of the correspondence analysis, it
can be concluded that improper eating behaviors, such
as fasting, limiting the consumption of fats and carbohydrates and avoiding eating under stress, were associated

with the feeling of dissatisfaction with oneself, the belief
that appearance is of great importance in achieving life
success and the need to improve appearance (Fig. 1).
Eating less than 3 meals a day corresponded to dissatisfaction with body weight and a overestimation of body
size. Beneficial eating behaviors such as eating more than
3 meals a day, not getting angry after a large meal were
associated with normal body image and body weight satisfaction. In addition, the position that appearance does
not matter much in terms of success, no need to improve
appearance, no desire to be the best in many areas, and
self-satisfaction corresponded to no restriction in carbohydrate and fat consumption, no fasting, and no avoiding
eating in stressful situations.

Discussion
The authors of the study confirmed the hypothesis that
the group of girls aged 10–12 training in artistic gymnastics and ballet is characterized by a higher severity of
unhealthy eating behavior than their peers from primary
school, which is associated with a rigorous perception of
their own body and self at the beginning of their professional career. In addition, students from the BGA group
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Fig. 1 Correspondence analysis results of selected eating behaviors and body and self-perception components in the BGA group. Beneficial
perceptions/behaviors are marked in blue, unfavorable in red; Y yes, N no

were more often exposed to a higher risk of anorexic
readiness, which may predispose to the so-called anorexic behaviors.
Body weight and adipose tissue content in the group
of ballet dancers and artistic gymnasts

The period of childhood is the time of preparation of
the organism to biological and psychological changes.
Maintaining the correct body weight during this period
is important for the proper growth and development
of the body. The high percentage of underweight in the
group of girls practicing aesthetic disciplines, observed
in our study, complements the results of previous studies conducted in older age groups [10, 17, 18, 33, 34]. It
also shows that the problem of underweight among ballet
dancers and gymnasts already occurs at the age of 10–12
and increases with age and professional advancement.
A similar relationship was also found in the study of the
level of adipose tissue [20, 35].
Moreover, a study by Kostrzewa et al. [20] showed a
greater difference in the content of body fat between the
group of ballet dancers aged 13–14 years and the group
of girls not training in aesthetic disciplines (14.5% vs.
28%). The content of body fat naturally increases with
age, which is related to adolescence and fullness by

adipose tissue, among others endocrine organ function
[36, 37]. Too low (or even decreasing) level of adipose
tissue may cause hormonal disorders such as menstrual
disorders or delay in the onset of the first menstruation
[17, 35, 38]. Therefore, it is important that the psychological and nutritional assessment of nutritional behavior in
the group of ballet dancers and gymnasts begins as early
as possible, even before adolescent, because, according to researchers, the acceptance of one’s own body in
the group of adolescent girls was clearly associated with
a lower level of eating disorders [39]. Deficiency in body
weight, especially significant and long-lasting, may be a
diagnostic element of eating disorders, because the lack
of weight gain in children leading to a BMI below the 5th
percentile for age is one of the criteria for the diagnosis of
anorexia according to the ICD-11 classification [40, 41].
Threats resulting from the specific perception of one’s
own body and self in relation to nutritional behavior
in the group of ballet dancers and artistic gymnasts

The profession of a ballet dancer and artistic gymnast
requires maintaining a slim figure and low body weight,
which is associated with the desire to achieve professional success [3, 21]. Durme et al. [10] reported a higher
drive for thinness and more concerns about their weight

Leonkiewicz and Wawrzyniak Journal of Eating Disorders

(2022) 10:48

and body shape in the group of girls training aesthetic
disciplines compared to the general population. The
adoration of low body weight, combined with the belief
that body size can be changed, may result in a distortion
of the perception of one’s own body [42], and may also
increase the risk of incorrect eating behavior and, consequently, eating disorders [8–10, 40]. Chen et al. [43]
observed that the risk of trying to reduce body weight in
the group of children and adolescents who overestimated
it was 10 times higher compared to those who correctly
assessed their body weight.
In our study, a lower percentage of girls with overestimation of body size and dissatisfaction with body weight
was observed than in the studies of other authors in older
age groups [3, 10, 18, 33]. The results of the self-assessment of body weight carried out among ballet dancers
aged 14–18 showed that 55% of them considered themselves too fat, despite the fact that the average body mass
index in this group was 18.56 kg/m2 [18]. Even greater
disturbances in the perception of own figure were found
in the group of artistic gymnasts aged 14 [33]. Although
88% of them were underweight, and as much as 37% were
significant, only 3% of respondents noticed this irregularity. A high percentage of girls showing disturbances
in the perception of their own figure was also found in
the group of female students—models and ballet dancers,
who showed a discrepancy between the calculated body
mass index indicating the actual nutritional status and
the self-assessment of the figure made by the respondents [21]. A study among women with anorexia nervosa
showed that disturbed body image in this group is associated with top–down cognitive–affective distortion in
evaluating their own body [44].
In the profession of a ballet dancer or gymnast, apart
from the need to maintain a slim figure, persistence and
accuracy, or even perfection and discipline in performing specific tasks are also important [3, 42]. In our study,
almost 3/4 of the BGA group felt the need to be the best
also in other areas, not only in the sphere of their profession. Girls who are perfectionists, like to compete and
feel the need for success, most often develop neurotic
perfectionism, which is characterized by excessively high
expectations for oneself and others, and in the case of
failure, low self-esteem appears [21, 45]. Thomas et al.
[46] found that dancers with a high level of perfectionism
may be at a higher risk of developing an eating disorder
compared to dancers with a lower level of perfectionism
or in a less competitive environment. And while perfectionism is not an abnormality in itself, higher level of perfectionism in the BGA group may be associated with the
risk of developing an eating disorder, especially in young
students with low body fat (below recommended values)
and low body mass (BMI) and is also one of the factors
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included in Anorexic Readiness Syndrome assessment.
On the other hand, our research showed that the lack
of the need to be the best in many areas corresponded
to the lack of avoiding eating during stressful situations.
This may indicate that people with a lower level of perfectionism felt less psychological pressure and therefore
did not limit their eating in stressful situations [9].
Another feature that can lead to inappropriate eating
behavior, such as weight loss, is the lack of self-attractiveness [3, 47]. This is confirmed by the results of our
study, which show the relationship between the belief
that appearance is of great importance in achieving success and the need to improve appearance, with the use of
fasting and limiting the consumption of fats and carbohydrates. The latter eating behavior was found in half of the
respondents in the BGA group. These girls consciously
avoided products rich in the above-mentioned macronutrients. Carbohydrates should be the main source of
energy for the body, especially in the case of people with
very high physical activity [48–50]. They should be found
in the diet of a physically active person in an amount that
complete the muscle glycogen stores, from which the
body draws energy for physical exercise [49, 51–53], and
which stores in young athletes run out faster than in adult
players [54]. Too low carbohydrate intake by young dancers may not only lead to an energy deficit, but also reduce
the body’s efficiency during physical activity and lead to
faster physical exhaustion [16, 49, 50]. Other examples of
improper nutritional behaviors in order to reduce body
weight and improve appearance were giving up certain
types of products and reducing the number of meals during the day [18, 33]. The study by Gacek et al. [18] showed
that 23% of 14–18-year-old ballet dancers consumed only
1–2 meals a day, and the results of our study show that
eating < 3 meals a day in the BGA group corresponded to
overestimation of body size of body weight, as well as dissatisfaction with body weight.
The fact of feeling angry with oneself after eating a large
meal is also disturbing, which concerned twice the percentage of respondents in the BGA group compared to
the K group. It was also observed by Chalcarz et al. [26],
who found such behavior in 50% of girls from the group
with average ARS level and in 100% of girls from the
group with high ARS level, whose components are incorrect self-esteem and eating behavior. In our study, anger
with oneself after eating a large meal corresponded with
often depressed mood and dissatisfaction with oneself.
Other authors indicate that self-criticism may be related
to the need to be perfect in the eyes of others [32], and
dissatisfaction with self is associated with eating behavior
disorders [31].
Assessing ARS in the group of dancers aged 11–25,
Chalcarz et al. [26] showed that the ARS score was
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medium in 62% of respondents, and high in nearly ¼.
This means that most of the respondents showed moderate or high irregularity in self-esteem of their own body
and person, as well as in eating behavior. The adaptation
of the above method in our study allowed for obtaining
equally disturbing results, indicating a greater tendency
to rigorous perception of one’s own body and self, and to
incorrect nutritional behaviors in the BGA group, compared to the K group. This tendency was the most noticeable among girls with a large intensification of assessed
irregularities. Research by other authors has shown that
girls who feel insecure about their appearance are characterized by low self-esteem and the occurrence of eating
disorders [39, 42].
The ARS assessment performed by other authors summarizes abnormalities in self-esteem and nutritional
behaviors, but does not show the relationship between
these elements. There are no studies in the literature in
the group of ballet dancers and gymnasts in which the
relationship between the perception of one’s own body
and self, and eating behavior would be assessed. The current study is the first innovative experiment to tackle
this topic and to observe at the same time that unhealthy
eating behavior is significantly related to rigorous selfperception. Therefore, it is necessary to intervene at the
earliest possible stage of the professional development of
this group in order to limit the occurrence of the consequences of the above-mentioned behaviors that are dangerous to health.
Strengths and limitations

To our knowledge, no studies have been conducted to
assess the causes of the eating behavior of ballet dancers
and artistic gymnasts, including the relationship between
the eating behavior in this group and the perception of
their own body and self or to assess the risk of anorexic
readiness. Another advantage of the study is that it was
conducted among ballet dancers and gymnasts aged
10–12, who, as far as we know, have not been subjected
to such a comprehensive study so far. The results of this
study may therefore complement the studies of other
authors conducted in other age groups and may prove
helpful in creating nutritional education and psychological care in this group. The nutritional status was assessed
on the basis of anthropometric measurements, and not
on the basis of data on height and weight declared by the
respondents. Measurements were carried out by a qualified dietitian, based on a standardized procedure.
A limitation of the study may be the small size of the
BGA group. The selection of people and their number
was influenced, among others, by the specificity of the
profession performed by the respondents. Girls practicing ballet and artistic gymnastics constitute a narrow
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and sensitive group, among which, due to the presence of
pro-anorexic behaviors, the selection of a larger number
of people is extremely difficult to achieve, which is confirmed by the studies of other authors, which were also
carried out in a few groups or slightly more numerous but
heterogeneous groups by age of the respondents [6, 10,
17–21, 35, 56]. The size of the group also resulted from
the fact that the study described in this work was part of
a larger 6-month experiment, which was then repeated.
Another limitation is a modification of the ARS questionnaire, which was adapted to the needs of the study of girls
aged 10–12, taking into account factors important in the
analysis of the relationship between the eating behavior
and the perception of their own body and person. This
modification was used to emphasize the importance of
factors in the development of eating disorders as overestimation of body size, dissatisfaction with body weight
as well as avoiding eating in stressful situations and the
number of meals per day, which is an important element
of the latest nutritional recommendations for children
in Poland. Modifications as significant were added after
analyzing the current scientific literature related to the
topic.

Conclusions
The results of the study confirmed that the BGA group
was characterized by a greater incidence of unhealthy
eating behavior, which was associated with a rigorous
perception of one’s own body and self at the beginning
of the professional career, already at the age of 10–12,
as well as a higher risk of anorexic readiness. This, in
turn, may classify this group as a risk group for developing an eating disorder. Our results indicate the need for
early nutritional or dietary intervention in the group of
10–12 year old young ballet dancers and artistic gymnasts, including nutritional education, e.g. in terms of
consuming an appropriate number of meals during the
day, the role of individual nutrients, the harmfulness of
fasting and taking slimming. The intervention should also
include psychological care in order to raise self-esteem,
which affects eating behavior, health and job satisfaction.
Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s40337-022-00574-1.
Additional file 1. Figure 2 Scheme of the project for assessing the impact
of nutritional education on changes in the diet and nutritional status of
ballet school students and artistic gymnastics classes.
Acknowledgements
None.
Author contributions
ML designed the study and methodology, collected, analysed and interpreted
the data and wrote the manuscript. AW designed and supervised the study

Leonkiewicz and Wawrzyniak Journal of Eating Disorders

(2022) 10:48

Page 11 of 12

and methodology and contributed to the manuscript. The authors read and
approved the final manuscript.
Funding
This research received no external funding and this study was performed
under the project of the Institute of Human Nutrition Sciences, Warsaw University of Life Sciences (SGGW-WULS), Poland (No. 505-50-780200-FN0000-99).
Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The study was conducted according to the guidelines of the Declaration of
Helsinki and approved by the Bioethics Committee at the Food and Nutrition
Institute in Warsaw (7th January 2015, No 7/01/2015). Informed consent was
obtained from all participants involved in the study.
Consent for publication
Not applicable.

14.
15.
16.
17.
18.
19.
20.
21.

Competing interests
The authors declare that they have no competing interests.

22.

Received: 14 November 2021 Accepted: 1 April 2022

23.
24.

References
1. Hurley KM, Yousafzai AK, Lopez-Boo F. Early child development and nutrition: a review of the benefits and challenges of implementing integrated
interventions. Adv Nutr. 2016;7:357–63.
2. Scaglioni S, De Cosmi V, Ciappolino V, Parazzini F, Brambilla P, Agostoni C.
Factors influencing children’s eating behaviours. Nutrients. 2018;10:706.
3. Cardoso AA, Reis NM, Marinho AP, Boing L, Coutinho de Azevedo Guimarães A. Study of body image in professional dancers: a systematic review.
Rev Bras Med Esporte. 2017;23:335–40.
4. Trafalska E, Niedźwiedzka M, Nowacka E. Czynniki ryzyka zaburzeń
odżywiania wśród młodzieży łódzkiej—postrzeganie i kontrola masy
ciała. Probl Hig Epidemiol. 2010;91:602–5 (in Polish).
5. Salafia EHB, Jones ME, Haugen EC, Schaefer MK. Perceptions of the causes
of eating disorders: a comparison of individuals with and without eating
disorders. J Eat Disord. 2015;3:32.
6. Peric M, Zenic N, Sekulic D, Kondric M, Zaletel P. Disordered eating,
amenorrhea, and substance use and misuse among professional ballet
dancers: preliminary analysis. Med Pr. 2016;67:21–7.
7. Ravaldi C, Vannacci A, Zucchi T, Mannucci E, Cabras PL, Boldrini M,
Murciano L, Rotella CM, Ricca V. Eating disorders and body image
disturbances among ballet dancers, gymnasium users and body builders.
Psychopathology. 2003;36:247–54.
8. Arcelus J, Witcomb GL, Mitchell A. Prevalence of eating disorders
amongst dancers: a systemic review and meta-Analysis. Eur Eat Disord
Rev. 2013;22:92–101.
9. Silverii GA, Benvenuti F, Morandin G, Ricca V, Monami M, Mannucci E,
Rotella F. Eating psychopathology in ballet dancers: a meta-analysis of
observational studies. Eat Weight Disord. 2022;27:405-414.
10. Van Durme K, Goossens L, Braet C. Adolescent aesthetic athletes: a group
at risk for eating pathology? Eat Behav. 2012;13:119–22.
11. Brown MA, Howatson G, Quin E, Redding E, Stevenson EJ. Energy intake
and energy expenditure of pre-professional female contemporary dancers. PLoS ONE. 2017;12:e0171998.
12. Diogo MA, Ribas GG, Skare TL. Frequency of pain and eating disorders among professional and amateur dancers. Sao Paulo Med J.
2016;134:501–7.
13. Mountjoy M, Sundgot-Borgen J, Burke L, Carter S, Constantini N, Lebrun
C, Meyer N, Sherman R, Steffen K, Budgett R, Ljungqvist A. The IOC

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.

consensus statement: beyond the female athlete triad—relative energy
deficiency in sport (RED-S). Br J Sports Med. 2014;48:491–7.
Brown KA, Dewoolkar AV, Baker N, Dodich C. The female athlete triad:
special considerations for adolescent female athletes. Transl Pediatr.
2017;6:144–9.
Kelly AKW, Hecht S. The female athlete triad. Pediatrics.
2016;138:e20160922.
Karabudak E, Köksal E, Ertaş Y, Küçükerdönmez Ö. Dietary intake of Turkish
gymnast and non-gymnast children. Nutr Diet. 2016;73:184–9.
Łagowska K, Kapczuk K, Friebe Z, Bajerska J. Effects of dietary intervention
in young female athletes with mentrual disorders. J Int Soc Sports Nutr.
2014;11:21.
Gacek M, Frączek B. Dietary behaviours and body image perception in
youth female ballet dancers. Pol J Sports Med. 2010;26:134–43.
Neumärker KJ, Bettle N, Bettle O, Dudeck U, Neumärker U. The eating
attitude test: comparative analysis of female and male students at the
Public Ballet School of Berlin. Eur Child Adolesc Psychiatry. 1998;7:19–23.
Kostrzewa-Tarnowska A, Jeszka J. Energy balance and body composition factors in adolescent ballet school students. Pol J Food Nutr Sci.
2003;53:71–5.
Zoletić E, Duraković-Belko E. Body image distortion, perfectionism
and eating disorder symptoms in risk group of female ballet dancers
and models and in control group of female students. Psychiatr Danub.
2009;21:302–9.
Ziółkowska B. Ekspresja syndromu gotowości anorektycznej u dziewcząt
w stadium adolescencji [Expression of anorexia readiness syndrome
among adolescentgirls]. Poznań: Fundacja Humaniora; 2001 (in Polish).
National Health and Nutrition Examination Survey (NHANES Anthropometry Procedures Manual). 2007. https://www.cdc.gov/nchs/data/nhanes/
nhanes_07_08/manual_an.pdf. Accessed 23 Sept 2021.
Kułaga Z, Litwin M, Tkaczyk M, Palczewska I, Zajączkowska M, Zwolińska
D, Krynicki T, Wasilewska A, Moczulska A, Morawiec-Knysak A, et al. Polish
2010 growth references for school-aged children and adolescents. Eur J
Pediatr. 2011;170:599–609.
Stupnicki R, Tomaszewski P, Milde K, Czeczelewski J, Lichota M,
Głogowska J. Body fat—based weight norms for children and youths.
Pediatr Endocrinol Diabetes Metab. 2009;15:141–5.
Chalcarz W, Musieł A, Koniuszuk K. Assessment of anorectic behaviours
among female dancers depending on anorexia readiness syndrome. Med
Sport. 2008;24:21–9.
Korolik A, Kochan-Wójcik M. Anorexia readiness syndrome and sensitivity
to body boundaries breaches. Pol J Appl Psychol. 2015;13:109–22.
Ołpińska-Liszka M. Assessment of anorexia readiness syndrome and body
image in female dancers from Poland and Germany. J Educ Health Sport.
2017;7:423–40.
Jaros K, Oszwa U. Locus of control in girls with anorexia readiness syndrome. Psychiatr Pol. 2014;48:441–51.
Brytek-Matera A, Rybicka-Klimczyk A. Evaluation of body image among
females with anorexia readiness syndrome. Arch Psychiatr Psychother.
2011;3:11–9.
Teixeira MD, Pereira AT, Marques MV, Saraiva JM, de Macedo AF. Eating
behaviors, body image, perfectionism, and self-esteem in a sample of
Portuguese girls. Rev Bras Psiquiatr. 2016;38:135–40.
Ferreira C, Pinto-Gouveia J, Duarte C. Self-criticism, perfectionism and
eating disorders: the effect of depression and body dissatisfaction. Rev
Int Psicol Ter Psicol. 2014;14:377–96.
Antosiak-Cyrak K, Habiera M, Rostkowska E. Body weight reduction practices of female athletes. Med Sport. 2014;18:153–9.
Staal S, Sjödin A, Fahrenholtz I, Bonnesen K, Melin KM. Low RMR ratio as a
surrogate marker for energy deficiency, the choice of predictive equation
vital for correctly identifying male and female ballet dancers at risk. Int J
Sport Nutr Exerc Metab. 2018;28:412–8.
Klentrou P, Plyley M. Onset of puberty, menstrual frequency, and body fat
in elite rhythmic gymnasts compared with normal controls. Br J Sports
Med. 2003;37:490–4.
Coelho M, Oliveira T, Fernandes R. Biochemistry of adipose tissue: an
endocrine organ. Arch Med Sci. 2013;9:191–200.
Tsatsanis C, Dermitzaki E, Avgoustinaki P, Malliaraki M, Mytaras V, Margioris
AN. The impact of adipose tissue-derived factors on the hypothalamicpituitary-gonadal (HPG) axis. Hormones (Athens). 2015;14:549–62.

Leonkiewicz and Wawrzyniak Journal of Eating Disorders

(2022) 10:48

Page 12 of 12

38. Bohler H, Mokshagundam S, Winters SJ. Adipose tissue and reproduction
in women. Fertil Steril. 2010;94:795–825.
39. Baceviciene M, Jankauskiene R. Associations between body appreciation and disordered eating in a large sample of adolescents. Nutrients.
2020;12:752.
40. Claudino AM, Pike KM, Hay P, Keeley FW, Evans SC, Rebello TJ, BryantWaugh R, Dai Y, Zhao M, Matsumoto C, Herscovici CR, Mellor-Marsá B,
Stona AC, Kogan CS, Andrews HF, Monteleone P, Pilon DJ, Thiels C, Sharan
P, Al-Adawi S, Reed GM. The classification of feeding and eating disorders
in the ICD-11: results of a field study comparing proposed ICD-11 guidelines with existing ICD-10 guidelines. BMC Med. 2019;17:93.
41. ICD-11. International Classification of Diseases 11th Revision. The global
standard for diagnostic health information. https://icd.who.int/en.
Accessed 23 Sept 2021.
42. Danis A, Jamaludin AN, Majid HAMA, Isa KAM. Body image perceptions
among dancers in urban environmental settings. Procedia Soc Behav Sci.
2016;222:855–62.
43. Chen HY, Lemon SC, Pagoto SL, Barton BC, Lapane KL, Goldberg RJ. Personal and parental weight misperception and self-reported attempted
weight loss in US children and adolescents, national health and nutrition
examination survey, 2007–2008 and 2009–2010. Prev Chronic Dis.
2014;11:E132.
44. Behrens SC, Meneguzzo P, Favaro A, Teufel M, Skoda EM, Lindner M,
Walder L, Ramirez AQ, Zipfel S, Mohler B, Black M, Giel KE. Weight bias
and linguistic body representation in anorexia nervosa: findings from the
BodyTalk project. Eur Eat Disord Rev. 2020;29:204–15.
45. Nordin-Bates SM, Walker IJ, Redding E. Correlates of disordered eating
attitudes among male and female young talented dancers: findings from
the UK centres for advanced training. Eat Disord. 2011;19:211–33.
46. Thomas JJ, Keel PK, Heatherton TF. Disordered eating attitudes and
behaviors in ballet students: examination of environmental and individual risk factors. Int J Eat Disord. 2005;38:263–8.
47. Hidayah GN, Syahrul Bariah AH. Eating attitude, body image, body
composition and dieting behaviour among dancers. Asian J Clin Nutr.
2011;3:92–102.
48. Mata F, Valenzuela PL, Gimenez J, Tur C, Ferreria D, Domínguez R,
Sanchez-Oliver AJ, Sanz JMM. Carbohydrate availability and physical
performance: physiological overview and practical recommendations.
Nutrients. 2019;11:1084.
49. Smith JW, Holmes ME, McAllister MJ. Nutritional considerations for performance in young athletes. J Sports Med. 2015;11:734649.
50. Bonci L. Sports nutrition for young athletes. Pediatr Ann. 2010;39:300–6.
51. Thomas DT, Erdman KA, Burke LM. Nutrition and athletic performance.
Med Sci Sports Exerc. 2016;48:543–68.
52. Murray B, Rosenbloom C. Fundamentals of glycogen metabolism for
coaches and athletes. Nutr Rev. 2018;76:243–59.
53. Cermak NM, van Loon LJC. The use of carbohydrates during exercise as
an ergogenic aid. Sports Med. 2013;43:1139–55.
54. Aucouturier J, Baker JS, Duché P. Fat and carbohydrate metabolism during submaximal exercise in children. Sports Med. 2008;38:213–38.
55. Roerig JL, Steffen KJ, Mitchell JE, Zunker C. Laxative abuse: epidemiology,
diagnosis and management. Drugs. 2010;70:1487–503.
56. Price BR, Pettijohn TF. The effect of ballet dance attire on body and selfperceptions of female dancers. Soc Behav Pers J. 2006;34:991–8.

Publisher’s Note

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

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

