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ABSTRACT: Background: In light of growing concern over eating disorders among young athletes amid cultural
and social pressures, this study aimed to assess the prevalence of orthorexia nervosa (ON) risk and evaluate body
image perception and its predictive factors among young football players from Poland and Tiirkiye. Methods: The
study involved 171 players aged 15-18 years, recruited from football academies in Poland and Tiirkiye. The Polish and
Turkish versions of the Body-Esteem Scale for Adolescents and Adults (BESAA) were administered to assess body image
perception, while the Diisseldorf Orthorexia Scale (DOS) was used to measure ON risk. Anthropometric measurements
were taken to calculate Body Mass Index (BMI), which was then referenced to centile charts to determine nutritional
status. Results: Results indicated that 13% of participants exhibited characteristics of ON, with an additional 26%
classified as at elevated risk. Comparative analysis revealed no significant differences in ON prevalence between Polish
and Turkish players (p = 0.938) and no age-related differences (p = 0.694). Among Polish players, a significant positive
association emerged between BMI (relative to centile charts) and overall appearance evaluation (BE-Appearance)
(p = 0.008, partial #* = 0.10). This relationship was not observed in Turkish players. Moreover, analysis of ON risk
predictors—including age, nationality, nutritional status, and body image—did not identify any single variable as a
definitive predictor (all p-values > 0.05), with a low predictive capacity (McFadden’s R* = 0.03). Conclusion: The study
revealed a significant risk of ON among young footballers with no clear predictors.
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1 Introduction

Body self-esteem is widely recognized as a crucial factor in psychosocial adjustment, yet recent studies
suggest that increasing numbers of individuals—particularly adolescents—are dissatisfied with their appear-
ance [1]. Although dissatisfaction can manifest in both genders, the specific concerns often differ: women
commonly aspire to reduce body weight, while men may be more focused on increasing muscularity [2].
These gender-based patterns are important to consider, as body image concerns can emerge as early as six
years of age, intensifying significantly during adolescence—a developmental stage marked by rapid physical
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and psychological changes [3]. In general, body self-esteem refers to how individuals perceive, evaluate, and
feel about their own appearance [4].

Several instruments have been developed to assess body self-esteem in different populations. One
widely used tool is the Body-Esteem Scale (BES) [5], which measures attitudes toward one’s body. However,
references to sexual aspects in the BES limit its applicability among younger populations. As an alternative,
the Body Self-Assessment Scale for Adolescents and Adults (BESAA) was introduced to capture three
dimensions of body self-esteem: appearance, weight, and attributed evaluation (i.e., how individuals believe
others perceive them) [6]. Research has shown that lower body self-esteem can amplify perfectionistic
tendencies in both dietary habits and exercise patterns [5,6]. This interplay between body image and health
behaviors may place adolescents at risk for disordered eating.

Among various forms of disordered eating, orthorexia nervosa (ON) has recently gained attention. ON
is characterized by an excessive, pathological preoccupation with consuming only foods deemed “healthy”
or “pure” [7]. Over time, this rigid focus on food quality—often at the expense of quantity—may lead to
nutritional deficiencies, malnutrition, and a reduced quality of life. Although ON is not formally recognized
in major diagnostic manuals such as the International Statistical Classification of Diseases and Related
Health Problems 10th Revision (ICD-10) or Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5) [8,9], it is frequently discussed in clinical practice under Other Specified Feeding or Eating
Disorders (OSFED) or conceptualized as a culturally influenced variant of anorexia nervosa (AN) [10].
Scholars continue to debate whether ON represents a distinct disorder or a precursor to, or subtype of, more
established eating disorders (EDs) such as anorexia or bulimia. Understanding whether ON predisposes
individuals to other EDs is crucial, especially in adolescence when unhealthy habits can become entrenched.

Beyond gender differences, the context of athletic participation adds another layer of complexity to
disordered eating behaviors. Being an athlete, particularly in sports like football that emphasize specific
fitness and performance goals, can heighten body image pressures [11]. The interplay of intense training
schedules, performance expectations from coaches and peers, and constant self-monitoring of body weight
or shape can create an environment in which restrictive or obsessive eating behaviors are more likely [7,12].
Adolescent football players, who are simultaneously navigating physical maturation and the development of
personal identity, may be especially vulnerable to these pressures [13,14].

Recent findings suggest that approximately 40% of Polish elite footballers may be at risk for ON,
although these athletes also report moderate to high body self-esteem across various subscales [15]. This
apparent paradox—whereby players exhibit relatively positive self-evaluations yet remain susceptible to
disordered eating—indicates that self-reported body image might not be the sole predictor of ON. Another
study found significant differences in body self-esteem between professional and amateur players, suggesting
that performance level and associated pressures can also shape athletes’ perceptions of their bodies [16].

Cultural and social factors further complicate these dynamics, as societal norms regarding attractiveness
and acceptable body shapes can vary widely [17]. While Western societies often prioritize thinness or
leanness, non-Western contexts may hold different ideals [18]. Indeed, the prevalence and manifestation of
EDs, including ON, are increasingly recognized in non-Western populations, challenging the notion that
these conditions are uniquely Western phenomena [19-21]. Consequently, the need for culturally sensitive
tools and analyses has become more pressing [22]. For example, a study of female athletes from Poland and
Tiirkiye showed that dissatisfaction with one’s body significantly heightened ON risk, with Polish participants
more frequently exhibiting risk or presence of ON than their Turkish counterparts [23]. Such findings
underscore the importance of examining sociocultural variables when assessing EDs in athletes.
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Negative body image has long been identified as a risk factor for the development of EDs, especially
in performance-oriented environments [24,25]. Athletes may adopt restrictive diets, compulsive exercise
routines, or rigid food rules in pursuit of ideal weight or shape [25,26]. Moreover, the sociocultural backdrop
can either reinforce or mitigate these pressures. For instance, cultural norms that valorize muscular physiques
might place greater emphasis on weight gain (in the form of muscle) rather than weight loss, thus altering
the trajectory of disordered eating behaviors [26].

Given these considerations, the present study aims to (1) determine the prevalence of ON risk among
adolescent football players from Poland and Tiirkiye, (2) compare body image indicators in both groups, and
(3) explore how age and nationality may shape the relationship between nutritional status and body image
perception. We also seek to identify predictors of ON risk, focusing on variables such as age, nationality, and
body self-esteem dimensions.

Based on the foregoing considerations and literature review, the following research hypotheses were
formulated. First, adolescent football players from Poland and Tiirkiye exhibit a significant risk of developing
ON, with a similar prevalence expected between the two countries. Furthermore, a negative body image—
particularly dissatisfaction with one’s appearance or body weight—is associated with an elevated risk of ON
among these athletes. Finally, demographic factors (such as age), cultural factors (such as nationality), and
nutritional status (as indicated by BMI) are expected to significantly influence the occurrence of ON and
serve as potential predictors in the studied group.

2 Methods
2.1 Procedure for the Study

The study was conducted between December 2024 and January 2025 using a survey-based methodology.
The participants comprised Polish and Turkish players from elite football academies. The players completed
the questionnaire before training, and they received instructions to ensure proper understanding and
interpretation of the questions, thereby minimizing response errors. The participants accessed the survey
questionnaire by scanning a QR code. Data collection was facilitated through Google Forms due to its ease
of use, accessibility, and adaptability to the specific needs of the study. The average time required to complete
the questionnaire was approximately 20 min.

The sample size was estimated using the minimum sample size formula. In calculating the sample size,
the number of players in the participating football academies was taken into account, including each player’s
year of birth. This ensured that a representative group of study participants was obtained. The following
formula was used in the study:

Np (a?- f(1- 1))
Ny ra®-f(I-f)

where, N, is minimum sample size, N, is population size, « is confidence level, f is fraction size, and e is

Npin =

assumed maximum error.

Based on the data obtained from the academies regarding the number of players, the minimum sample
size was estimated. It was assumed that there were 100 football players in the U15-U18 groups at each
of the Polish and Turkish academies. Under a 95% confidence level, a fraction of 0.9, and a maximum
margin of error of 5%, the minimum required sample size for Polish and Turkish football players was 82 for
each nationality.
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All participants and their legal guardians were thoroughly informed about the study’s purpose and
assured of their anonymity, with consent obtained for data usage. Details regarding the voluntary and
informed nature of participation were provided to legal guardians prior to the study.

The study was conducted in accordance with the Declaration of Helsinki, and approved by the Bioethics
Committee of the Silesian Medical University in Katowice (protocol code BNW/NWN/0052/KB/229/23
and date of approval: 25 October 2023), in accordance with the Act of 5 December 1996, regulating the
professions of physicians and dentists (Journal of Laws 2016, item 727). Informed consent was obtained from
all participants and their legal guardians.

2.2 Participants

The study included 171 football academy players from the U15-U18 age groups competing in an elite
youth league. The participants were recruited from two sports academies: one in Poland (n = 86) and one
in Tirkiye (n = 85). They learned about the study through their coaches, who, together with the researchers,
provided detailed information during a dedicated meeting held with the players and their legal guardians.
This meeting clarified the study’s purpose, procedures, and voluntary nature, and ensured that both the
athletes and their guardians fully understood the data collection process and confidentiality measures. Based
on nationality, the players were divided into two groups—Polish football players (PL) and Turkish football
players (TR)—and were further categorized into four age groups: 15, 16, 17, and 18 years old.

The inclusion criteria for the study were as follows: (1) male sex, justified by the study’s focus on a specific
athletic population, (2) consent from the academy to participate in the study, (3) voluntary participation with
legal guardian consent, (4) age between 15 and 18 years, (5) attendance in at least 80% of training sessions over
the past year, and (6) absence of any injury causing a training interruption of at least seven days within the
last two months. The exclusion criteria included: (1) lack of consent from the participant or legal guardian,
and (2) an incorrectly or incompletely filled-out questionnaire.

The decision to include only male participants was made due to the physiological, psychological, and
developmental differences that occur between males and females during adolescence. Additionally, football
as a discipline presents specific physiological and tactical demands that differ between male and female
athletes, particularly in competitive settings. Therefore, to ensure the homogeneity of the study sample and
accurately assess the variables of interest related to ON and body image perception within adolescent male
football players, only male participants were included.

2.3 Survey Tools

The study employed a structured questionnaire that included a demographic section aimed at gathering
participants’ background information. This section collected details such as age, existing chronic illnesses,
current medications, football playing position, and the frequency of additional training sessions conducted
outside the academy and school environment. Moreover, two standardized assessment instruments were
utilized in the study: the Body-Esteem Scale for Adolescents and Adults (BESAA) and the Diisseldorf
Orthorexia Scale (DOS).

2.3.1 Nutritional Status

Body mass and height were measured before completing the questionnaire. Measurements were taken
with an accuracy of 0.1 cm for height (cm) and 0.1 kg for body mass (kg) using a SECA 756 scale (Seca
GmbH & Co. KG., Hamburg, Germany). Body mass (kg) was divided by height (m) squared to calculate
the Body Mass Index (BMI). The results were used as a basis for assessing the relationship between height
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and body mass about age-appropriate centile grids for both the Polish and Turkish groups. The BMI values
were compared to the national centile grids [27,28]: BMI < 5% is underweight; BMI 5%-85% is normal body
weight; BMI > 85% and <95% is overweight; BMI > 95% is obesity.

2.3.2 Analysis of Attitudes towards One’s Own Body

The BESAA scale provides a multidimensional analysis of attitudes toward one’s body, encompassing
specific aspects related to weight, overall appearance, and social perception. It serves as a valuable tool for
research on body image, particularly in examining the mediating role of body perception in the relationship
between education, physical activity, and EDs [29,30].

The Polish adaptation of the BESAA scale consists of 23 items (10 negative and 13 positive), with
responses recorded on a five-point Likert scale, ranging from 0 (never) to 4 (always). The scale includes
negative items (4, 7, 9, 11, 13, 17, 18, 19, and 21), which are reverse-scored. The items are divided into three
subscales [29].

The BE-Appearance subscale consists of 10 items related to general feelings about physical appearance,
providing insight into participants’ satisfaction with their overall look. Scores on this subscale are system-
atically associated with overall self-esteem measures, which may influence the extent to which individuals
develop obsessive behaviors. The BE-Weight subscale consists of 8 items focusing on satisfaction with body
weight. This subscale is particularly significant, as its scores correlate with BMI, and dissatisfaction with
weight may trigger restrictive eating behaviors. The BE-Attribution subscale consists of 5 items that reflect
beliefs about how others perceive one’s appearance. Reliability analysis using McDonald’s w was conducted
on the BESAA scale results. The obtained coefficient of 0.72 indicates a good internal consistency of the
scale [29].

The Turkish adaptation of the BESAA scale consists of 15 items (7 negative and 8 positive), as one
item was not approved by the Provincial Directorate of the Ministry of National Education, and additional
items were removed due to cross-loading on multiple dimensions. Respondents provide answers on a five-
point Likert scale, ranging from 0 (never) to 4 (always). The items are divided into three subscales. The final
Turkish version of BESAA consists of six items for BE-Weight, four for BE-Appearance, and five for BE-
Attribution. The McDonald’s w coefficient for the whole scale was 0.95, indicating acceptable or good internal
consistency [30].

2.3.3 Risk ON

The ten-item DOS scale is used as a universal measure for assessing and screening ON. Originally
developed in German by Barthels et al. in 2015, the DOS demonstrates strong internal consistency, solid
construct validity, and reliable test-retest stability [31]. Respondents complete the ten-item DOS using a
four-point Likert scale, ranging from “definitely does not apply to me” to “definitely applies to me”, with
no reverse-scored items. The DOS scale, evaluates attitudes and behaviors related to an obsessive pursuit of
healthy eating, with example questions including “I pay close attention to the quality of the foods I consume”
and “I feel guilty when I deviate from my strict dietary rules” The maximum possible score is 40 points.
The interpretation of scores is as follows: a total score of 30 or higher suggests the presence of ON, a score
between 25 and 29 indicates a risk of ON, and a score below 25 signifies no risk of ON [31].

In this study, due to the diverse national backgrounds of the participants, both the Polish version of
the ten-item DOS (PL-DOS) and the Turkish version (Diisseldorf Ortoreksiya Olgegi-DOQO) were used
for reassessment [32,33]. The reliability of PL-DOS and DOO was comparable to the original E-DOS

29 22

version, with Cronbach’s alpha coefficients of 0.84 and 0.87, respectively [32,33]. Additionally, Cronbach’s
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alpha values for the scales used in the study were 0.82 for PL-DOS and 0.84 for DOO, confirming good
internal consistency.

2.4 Statistical Analysis

Statistical analyses were conducted using Statistica version 13.3 (StatSoft, Krakéw, Poland) and the R
software (version 4.0.0; R Foundation for Statistical Computing, Vienna, Austria, 2020) operating under
the GNU General Public License (GPL). Quantitative data were summarized using descriptive statistics,
including mean values (X), median (Med), standard deviations (SD), minimum (min), maximum (max),
kurtosis (k), and standard error (SE). Qualitative data were expressed as percentages. The normality of
data distribution was evaluated with the Shapiro-Wilk test, while Levene’s test was applied to assess the
homogeneity of variances.

To evaluate differences in anthropometric parameters between nationality groups, the student’s ¢-
test was applied for normally distributed variables, whereas Welch’s test was used in cases of variance
heterogeneity. Differences in the distribution of BMI categories between groups were analyzed using the
chi-square test, and differences in DOS scale scores were assessed via ANOVA. To examine the effect of
age and BMI percentiles on body image perception, a multivariate analysis of covariance (MANCOVA) was
conducted, with BESAA subscales (BE-Appearance, BE-Weight, BE-Attribution) as dependent variables and
age and BMI percentiles as independent variables. The significance of the effects was assessed using four
multivariate tests: Pillai’s Trace, Wilks’ Lambda, Hotelling’s Trace, and Roy’s Largest Root. If significant effects
were detected in MANCOVA, univariate ANOVA analyses were performed to determine which dependent
variables contributed to the effect. Additionally, to identify predictors of ON risk, logistic regression was
conducted, including age, nationality, nutritional status, and BESAA subscale scores as predictor variables.

Statistical significance was set at p < 0.05, and for univariate analyses, multiple comparison corrections
were applied using Bonferroni’s method.

3 Results
3.1 Characteristics of the Study Group

The characteristics of the study group are presented in Table 1. The analysis of fundamental anthropo-
metric parameters included body mass (kg), height (cm), BMI (kg/m?), and BMI percentiles. The results are
presented for the entire sample as well as separately for Polish and Turkish players.

Table 1: Anthropometric characteristics of the studied football players from Poland and Tiirkiye (n = 171)

Variable Nationality n X Med SD Min Max k SE  p-value
group
Total 171 63.34  63.00 9.67 3700  93.20 0.35 0.37

Body mass -

(ke) PL 86 6534  64.65 9.13 42.60  93.20 0.71 0.51  0.006
TR 85 6131 60.00 9.84 3700 84.00 -0.23  0.52
Total 171 17512 176.00 854 150.00 19950 0.97 0.37

Height (cm) PL 86 17784 17745 6.78 160.50 19950 1.00 0.51  <0.001**
TR 85 17236  174.00 9.26  150.00 191.00 0.09 0.52

(Continued)
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Table 1 (continued)

Variable Nationality = X Med SD Min  Max k SE  p-value
group
Total 171 2055 2049  2.02 1623 2858  0.69 0.37
BMI (kg/m*) PL 86 2057 2050 1.86 1643 2494 -031 051  0.891
TR 85 20.53  20.45 2.18 16.23  28.58 0.19 0.52
Total 171 3729  36.00 22.55 0.40 92.00 -0.81 0.37
BMI (pc) PL 86 4219 4250 21.88 1.00 8700 -0.88 0.51  0.004**
TR 85 3234 32.00 2226 040 92.00 -052 0.52

Note: 1, Sample size (number of participants); X, Mean value; Med, Median value; SD, Standard deviation; Min,
Minimum observed value; Max, Maximum observed value; k, Kurtosis; SE, Standard error; PL, Polish football players;
TR, Turkish football players; BMI (kg/m?*), Body Mass Index calculated as weight (kg) divided by height squared (m?);
BMI (pc), BMI percentile rank based on age-specific growth reference charts. **p < 0.01, ***p < 0.001.

Analyzing the nutritional status according to the interpretation of national percentile grids revealed
statistically significant differences between players from different countries (p = 0.048). Three players
(including two from Poland) were classified as obese, while twelve players (including ten from Tiirkiye)
were classified as underweight. Fig. 1 illustrates the distribution of BMI percentiles, considering the age and
nationality of the participants.

Nationality

B PL
B [ B TR

50

BMI [pc]

Age [years]

Figure 1: Box plot illustrating BMI percentiles stratified by age groups and nationality (p = 0.298). Note: PL, Polish
football players; TR, Turkish football players; BMI [pc], BMI percentile rank based on age-specific growth reference
charts

3.2 Assessment of ON Risk

According to the interpretation of the DOS scale, 13% (n = 23) of the players met the criteria for ON,
while 26% (n = 44) were classified as being at increased risk of developing the disorder. Comparative analysis
revealed no significant differences between nationality groups (p = 0.938), suggesting that the ON risk level
is similar among Polish and Turkish players. Similarly, no significant age-related differences were found
(p = 0.694), indicating that the ON risk remained consistent across all analyzed age groups. Details of the
DOS questionnaire scores obtained by age and nationality groups are shown in Table 2.
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Table 2: Mean DOS scale scores stratified by age groups and nationality (n = 171)

Nationality Age n X Med SD Min Max k SE p-value
group group
15 63 23.65 24.00 4.96 12.00 40.00 2.33 0.59
16 44 24.14 24.00 5.29 10.00 37.00 0.84 0.70
TOTAL 17 30 25.50 23.00 5.23 18.00 39.00 0.29 0.83 0461
18 34 24.03 23.00 6.23 14.00 40.00 0.84 0.79
15 26 24.46 24.00 3.52 18.00 33.00 0.51 0.89
PL 16 23 23.09 24.00 4.49 10.00 33.00 2.65 0.93 0.694
17 20 25.25 23.00 5.96 18.00 39.00 0.29 0.99
18 17 24.82 26.00 5.16 17.00 34.00 -1.01 1.06 0.713
15 37 23.08 23.00 5.72 12.00 40.00 2.29 0.76 (PLvs. TR)
TR 16 21 25.29 25.00 5.94 14.00 37.00 -0.29 0.97 0.089
17 10 26.20 27.00 3.52 22.00 31.00 -1.56 133
18 18 23.24 22.00 7.21 14.00 40.00 211 1.06

Note: n, Sample size (number of participants); X, Mean value; Med, Median value; SD, Standard deviation; Min,
Minimum observed value; Max, Maximum observed value; k, Kurtosis; SE, Standard error; PL, Polish football players;
TR, Turkish football players.

3.3 Satisfaction with One’s Appearance

Analysis of BESAA subscale scores among PL revealed differences in self-assessment of appearance.
The highest mean scores in the BE-Appearance subscale were observed among 17-year-olds (23.20 + 3.19),
while the lowest values were recorded in 18-year-olds (18.76 + 4.72). The statistical significance of this effect
was confirmed (p = 0.012), suggesting that self-perception of appearance may change with age. However, no
significant associations were found between age and scores in the BE-Weight (p = 0.106) and BE-Attribution
(p = 0.801) subscales among Polish players. Among Turkish football players, no significant associations were
observed between age and scores in any of the three BESAA subscales (BE-Appearance, BE-Weight, and
BE-Attribution, p = 0.743 p = 0.870; p = 0.899, respectively). Detailed information is presented in Table 3.

Table 3: BESAA subscale scores for Polish and Turkish football players by age group (n = 171)

Nationality BESAA Age n X Med SD Min Max k SE p-value
group subscale group

15 26 2296 2350 3.46 15.00 29.00 —013 0.89
16 23 2161 2200 3.63 1500 2700 -105 0.93 .
BE-Appearance | 20 2320 2400 319 1500 28.00 082 099 012

18 17 1876 18.00 472 11.00 2700 —087 106

15 26 1685 1650 2.88 12.00 24.00 037 0.89

. 16 23 1557 15.00 229 10.00 20.00 0.64 0.93
PL BE-Weight 20 1595 1600 258 1L00 2100 —0.59 099 106

18 17 1476 1500 249 11.00 21.00 110 1.06

(Continued)



Int ] Ment Health Promot. 2025;27(5) 657

Table 3 (continued)

Nationality BESAA Age n X Med SD Min Max k SE p-value
group subscale group

15 26 1173 1200 355 500 19.00 -0.09 0.89
16 23 1148 1200 3.86 3.00 1600 —0.83 093
BE-Attribution 20 1245 1250 438 2.00 1900 036 099 O
18 17 1265 13.00 495 3.00 1900 -045 106
15 37 1054 1200 625 0.00 22.00 —0.98 0.76
16 21 1267 1400 594 0.00 2400 0.03 0.97
BE-Appearance 10 1130 1050 757 000 2.00 -131 133 °7®
18 17 1094 12.00 732 0.00 2400 -113 106
15 37 1097 10.00 517 100 20.00 —0.86 0.76
. 16 21 967 900 505 000 20.00 —021 0.97
TR BE-Weight |/ 10 1060 1200 617 200 2000 —089 133 °870
18 17 1088 1000 6.02 100 20.00 -113 106
15 37 508 500 213 200 10.00 -014 076
L. 16 21 462 500 191 100 800 -049 0.97
BE-Attribution 10 530 450 245 200 800 -197 133 0%

18 17 476 400 266 000 800 -133 106

Note: 1, Sample size (number of participants); X, Mean value; Med, Median value; SD, Standard deviation; Min,
Minimum observed value; Max, Maximum observed value; k, Kurtosis; SE, Standard error; PL, Polish football players;
TR, Turkish football players; *p < 0.05.

To examine the effect of age and BMI percentiles on body image perception among Polish and Turkish
football players, a MANCOVA was conducted. The three BESAA subscales (BE-Appearance, BE-Weight,
and BE-Attribution) were included as dependent variables, while age and BMI percentiles were treated as
independent variables. Multivariate tests revealed a significant effect of both age and BMI percentiles on at
least one aspect of body self-esteem among Polish players, as confirmed by Pillai’s Trace, Wilks’ Lambda,
Hotelling’s Trace, and Roy’s Largest Root statistics. Univariate analysis demonstrated that age had a significant
impact on BE-Appearance (p < 0.001, partial #* = 0.12), indicating a moderate effect size. In addition,
BMI percentiles showed significant effects on both BE-Appearance (p = 0.008, partial #* = 0.10) and BE-
Attribution (p < 0.001, partial #* = 0.15), suggesting moderate to large practical significance. No significant
effects were found for BE-Weight (p = 0.708).

In contrast, multivariate tests for the Turkish group did not show any significant effects of age or BMI
percentiles on the dependent variables, as confirmed by Pillai’s Trace, Wilks’ Lambda, Hotelling’s Trace, and
Roy’s Largest Root (all p > 0.05). Likewise, univariate analyses yielded non-significant results for age and BMI
percentiles across all three BESAA subscales (BE-Appearance, BE-Weight, BE-Attribution), with negligible
effect sizes (partial #* < 0.02). Detailed results are presented in Table 4.
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Table 4: Results of the multivariate analysis of covariance (MANCOVA) for age and BMI percentiles in Polish and
Turkish football players

PL

Multivariate tests

Test F dfl df2 p-Value  Partial 1’
Pillai’s Trace 2.65 9 243 0.006** 0.12
Age (vears) Wilks’ Lambda 2.79 9 192 0.004** 0.12
gely Hotelling’s Trace 2.89 9 233 0.003** 0.12
Roy’s Largest Root 7.80 3 81 <0.001*** 0.23
Pillai’s Trace 4.58 3 79 0.005** 0.10
Wilks’ Lambda 4.58 3 79 0.005** 0.10
BMI (pc) o, ™
Hotelling’s Trace 4.58 3 79 0.005 0.10
Roy’s Largest Root 4.58 3 79 0.005** 0.10
Univariate tests
Dependent variable F Sum of df p-Value  Partial i’
squares
BE-Appearance 6.00 231.69 3 <0.001** 0.12
Age (years) BE-Weight 2.35 4779 3 0.078 0.03
BE-Attribution 0.43 19.30 3 0.734 0.01
BE-Appearance 7.40 95.36 1 0.008** 0.10
BMI (pc) BE-Weight 0.14 0.96 1 0.708 0.00
BE-Attribution 12.06 181.33 1 <0.001*** 0.15
TR
Multivariate tests
Test F dfl df2 p-Value  Partial
Pillai’s Trace 0.73 9 240 0.681 0.02
Age (vears) Wilks’ Lambda 0.73 9 190 0.684 0.02
ey Hotelling’s Trace 0.72 9 230 0.688 0.02
Roy’s Largest Root 1.87 3 80 0.141 0.05
Pillai’s Trace 116 3 78 0.332 0.01
BMI (pc) Wilks’ Lambda 116 3 78 0.332 0.01
P Hotelling’s Trace 116 3 78 0.332 0.01
Roy’s Largest Root 1.16 3 78 0.332 0.01
Univariate tests
Dependent variable F Sum of df p-Value  Partial i’
squares
BE-Appearance 0.48 62.40 3 0.695 0.01
Age (years) BE-Weight 0.28 24.78 3 0.841 0.00
BE-Attribution 0.31 4.71 3 0.817 0.00

(Continued)
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Table 4 (continued)

PL

Multivariate tests

Test F dfl df2 p-Value Partial
BE-Appearance 0.90 38.78 1 0.346 0.01
BMI (pc) BE-Weight 0.59 17.50 1 0.445 0.00
BE-Attribution 0.01 0.06 1 0.915 0.00

Note: X, Mean value; Med, Median value; SD, Standard deviation; Min, Minimum observed value; Max, Maximum
observed value; k, Kurtosis; SE, Standard error; PL, Polish football players; TR, Turkish football players; BMI (pc),
BMI percentile rank based on age-specific growth reference charts; F, F-statistic; df, Degrees of Freedom; **p < 0.01,
%%

p < 0.00L

3.4 Analysis of Risk Predictors for ON

To determine the predictive factors for the risk of developing ON, logistic regression analysis was
conducted. The regression model did not identify significant predictors such as age, nationality, nutritional
status, and scores in BESA A subscales that would influence the risk of ON. Moreover, the effect size measure
(McFadden’s R* = 0.03) indicates that the model explains only about 3% of the variance in ON risk, suggesting
a small practical effect size and limited predictive capacity (Table 5).

Table 5: Logistic regression analysis of risk predictors for ON

Model fit measures (Deviance = 305.50; AIC = 329.50; R?,. = 0.03)

Predictor Estimate SE t p-value

Intercept 27.52 543 5.07 <0.001**
Nationality: TR-PL -1.22 255 -0.48 0.632
Age (years): 16-15 0.05 1.08  0.04 0.966
Age (years): 17-15 1.75 1.21  1.44 0.152
Age (years): 18-15 -0.12 119 -0.10 0.917
Nutritional status: overweight-normal 5.78 321 1.80 0.073
Nutritional status: underweight-normal ~ -2.05 164 -1.25 0.212
BE-Appearance -0.10 012 -0.81 0.416
BE-Weight -0.14 015 -0.93 0.354
BE-Attribution 0.06 015 039 0.694
BMI (pc) 002 002 076 0.448

Note: PL, Polish football players; TR, Turkish football players; SE, Standard error; BMI
(pc), BMI percentile rank based on age-specific growth reference charts; AIC, Akaike
Information Criterion; R?\;.;-McFadden’s R%; t, t-statistic. ***p < 0.001.

4 Discussion

An analysis of scientific publications indicates that previous studies assessing the risk of ON among ath-
letes, including male and female football players, have predominantly focused on adult populations [15,24].
By contrast, adolescent athletes have been relatively underrepresented in such analyses, despite undergoing
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intense psychological and physical changes that may render them more susceptible to the development
of EDs [34]. Therefore, conducting a study involving adolescent football players is important, as it fills a
significant research gap and provides a deeper insight into the specific risk factors for ON in this population.
The present study offers findings on the risk of ON and the relationship between nutritional status and
body image perception among adolescent football players from Poland and Tiirkiye, thereby complementing
existing data.

The study results showed that 13% of the players exhibited ON characteristics, and 26% had an elevated
risk of developing this disorder; notably, no significant differences in ON risk were found between Polish and
Turkish football players. These findings suggest that, within our sample, ON risk appears relatively consistent
across the two cultural contexts examined. Further research in a broader range of cultural settings would
be necessary to confirm whether these patterns hold universally. Moreover, they align with the results of
Zydek et al., who reported a significant level of ON risk among young Polish athletes, emphasizing that
psychological factors such as perfectionism may play a key role in the development of this disorder [35].
Furthermore, our findings correspond to those reported by Sylwander, who noted an ON prevalence of
approximately 16%-18% among Swedish adolescents participating in team sports such as football, ice hockey,
floorball, or basketball [36]. This is consistent with our observation that 13% of athletes exhibited ON
characteristics. In Sylwander’s study, there was no significant increase in ON cases over time, nor were there
notable differences between girls and boys [36].

When comparing our findings on ON risk in young male football players with those of a study involving
female football players from Poland, Tiirkiye, and India, several notable differences emerge [24]. The previous
study, which found nearly half of the female participants at risk or exhibiting ON characteristics, identified
significant associations between ON risk and factors such as age, dietary exclusions, social media use, and
sources of nutritional information. Additionally, a significant relationship between nationality and ON risk
was noted among female athletes, with the highest frequency of ON risk observed among Indian female
players [24]. This partially contrasts with our results, as we found no differences between Polish and Turkish
male players. Interestingly, the previous study reported that the relationship between sociocultural attitudes
and ON risk was non-significant [24]. These discrepancies suggest that cultural factors may have a different
or less pronounced impact on ON risk among young men compared to female populations. Further cross-
cultural studies involving diverse regions and ethnic groups are warranted to draw broader conclusions.

Furthermore, the study revealed that, among Polish football players, the perception of one’s own body
appearance changes with age, indicating a dynamic development of body image during adolescence. In
contrast, no relationship was observed between age and the evaluation of appearance, weight, or attribution
among Turkish players. These results suggest that the formation of body image among young athletes
may be more complex and dependent on specific cultural and social factors. The findings of the present
study partially overlap with those reported in Harriet Davies” systematic review, which indicates that body
dissatisfaction often develops during adolescence and that young athletes may be more susceptible to it due
to the pressures associated with sports participation [37]. Additionally, Davies notes greater exposure to
body dissatisfaction among young female athletes compared to male athletes; however, our study focused
exclusively on a male cohort, which prevents a direct comparison with those conclusions [37].

Relating our findings to a study on body image perception among Italian adolescents reveals several
notable similarities [38]. In the Italian study, which included both young athletes and non-athletes, it was
found that engaging in sports was associated with a more favorable perception of one’s own body and a
lower incidence of EDs—particularly among athletes, while the most negative evaluations were recorded
among non-athletes, especially females [38]. Although our sample consisted solely of young athletes, the
results suggest that the process of body image development may be influenced by both developmental and
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cultural factors. In the Italian study, the positive impact of sports activity on body satisfaction underscores
the potential benefits of sport in promoting a healthy body image [38].

Our own results show that, among Polish football players, the perception of physical appearance varies
depending on nutritional status, interpreted via BMI percentile charts. A clear relationship was observed
between a higher BMI and a more positive perception of one’s body, particularly regarding the overall
evaluation of appearance and the belief that others view them favorably. In contrast, such a relationship was
not confirmed among Turkish players. These findings imply that the relationship between nutritional status
and body image perception may be modulated by cultural and social determinants.

These perspectives align with the broader research on the construction of the male body image, often
discussed in the framework of “muscularity” Although our study did not focus directly on analyzing
muscularity, the observed differences between Polish and Turkish players may indicate that culturally driven
norms of masculinity—including expectations related physique and musculature—significant shape body
image. Researchers developing the concept of “muscularity” emphasize that in various cultures, muscle mass
can be viewed as an indicator of attributes such as socioeconomic status, intelligence, or professionalism [39].
Meanwhile, in our study, the changes in appearance perception noted among PL may result from maturation
processes and the internalization of specific cultural norms that may not necessarily be analogous among
Turkish athletes. These observations suggest that male body image is a multidimensional construct, deeply
rooted in cultural contexts [39].

Another study involving boys participating in both individual and team sports found that those who
were overweight demonstrated greater body dissatisfaction and lower performance on fitness tests [40].
Moreover, in that study, body dissatisfaction served as a significant mediator of the effect of BMI on perceived
physical ability among team-sport athletes [40]. Our findings, obtained in a group of football players, suggest
that within a specific cultural and athletic context, a higher BMI may be viewed as beneficial for body
image, potentially due to greater muscle mass and normative expectations associated with the sport. These
differences may indicate that the relationship between BMI and body image satisfaction is highly dependent
on the characteristics of the population under study and the sporting context, underscoring the need for
further comparative research across various sports and cultural groups [40].

An analysis of ON risk predictors—considering age, nationality, nutritional status, and body image
assessment—did not identify any single variable that unequivocally determined ON risk. This finding
suggests that ON risk is likely the result of the interaction among multiple factors, including psychological,
social, and cultural variables, whose roles were not fully captured in our model.

In the study by Staskieicz-Bartecka et al., the relationships between body composition parameters and
the risk of EDs, ON, and body image perception in adult elite football players were examined [15]. The results
indicated that a higher fat mass was associated with an increased risk of EDs, whereas muscle mass did not
have a significant effect. However, body composition was not found to be a predictor of ON risk, highlighting
a complex relationship among body composition, body perception, and ON risk [15].

The results of this study underscore that young football players, regardless of nationality, may be at
risk of developing ON, suggesting the need for preventive measures to be implemented during adolescence.
Such measures could include both nutritional education and psychological support. The fact that a higher
BMI was correlated with a more positive self-assessment of appearance among Polish players, whereas no
such relationship was observed in the Turkish group, highlights the potential importance of specific cultural
and social factors in shaping body image. Our findings indicate that preventive interventions may benefit
from being tailored to the cultural context and the athletes’ age, while also considering the multifaceted
nature of EDs. Further studies are needed to determine the most effective strategies. In practice, this implies



662 Int ] Ment Health Promot. 2025;27(5)

close collaboration among coaches, dietitians, and sports psychologists to develop programs that promote a
balanced approach to diet and physical activity, while simultaneously fostering positive self-esteem.

Future research should analyze how body composition influences ON risk and body image perception
to better understand how these factors determine body image and ON risk. It would also be valuable to
extend such studies to include both male and female athletes to capture any gender-related differences in
the development of ON and body perception. Additionally, involving physically inactive individuals could
help determine whether the observed phenomena are primarily related to sports participation or to other
psychosocial factors. Longitudinal studies are also recommended, as they would enable tracking changes in
body image perception during adolescence and athletic development. Furthermore, incorporating additional
psychological variables (e.g., perfectionism, sense of control, self-esteem) could offer deeper insights into the
mechanisms underlying ON development among young athletes.

5 Strength and Limits

This study has several strengths that enhance its scientific value. First, the use of well-validated research
tools—specifically the Polish and Turkish versions of the BESAA scale and the DOS—ensures the reliability
of the obtained results. Additionally, the statistical analyses, including MANCOVA and logistic regression,
enable a detailed assessment of the influence of various factors. Nonetheless, some limitations should be
taken into account when interpreting the findings. The cross-sectional design of the study prevents the
establishment of causal relationships and the observation of changes over time, and focusing exclusively on a
male sample restricts the generalizability of the results to the broader population of young athletes, including
female players. Moreover, reliance on self-report measures introduces the potential for errors stemming
from participants’ subjective assessments. Although the study investigates the impact of factors such as age,
nutritional status, and nationality, it does not consider other possible risk predictors—such as personality
traits or the level of perfectionism—nor does it include a body composition analysis, which could more
precisely elucidate the complexity of this phenomenon among young athletes.

Finally, while our findings provide valuable insights into risk factors for EDs among adolescent football
players, their significance in advancing the existing literature on EDs remains somewhat uncertain. The
limited scope of this study and its cross-sectional nature complicate direct comparisons with other research,
making it difficult to determine conclusively how these results extend current knowledge in this area.

6 Conclusions

The study’s results revealed that 13% of the players exhibited characteristics of ON, while an additional
26% were at an elevated risk of the disorder. Comparisons between players from Poland and Tiirkiye did not
show significant differences in the prevalence of ON risk. Regarding body image, the analysis demonstrated
that in the group of Polish footballers, self-perception of appearance varied with age, whereas no relationship
between age and appearance ratings was observed among Turkish players. Furthermore, among the Polish
athletes, an association was found between nutritional status—interpreted through BMI relative to percentile
charts—and body image perception, particularly concerning overall appearance and how the players believe
they are perceived by others; however, such an association was not confirmed in the group of Turkish players.
Finally, the analysis of predictive factors for ON risk, which considered age, nationality, nutritional status,
and body image assessment, did not identify any individual variables that could unequivocally determine
the risk of developing ON. These findings suggest that other factors may also be involved, and further studies
are necessary to confirm these observations.
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