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Abstract: Introduction: Recent studies indicate high prevalences of disordered eating or eating disorders in adult athletes and a worrying
increase in adolescent athletes. Although several risk factors for developing eating disorders have been identified for adult athletes (e.g.,
personality factors, sport-related pressure), research on risk factors in adolescent athletes is scarce. Methods: This study investigates the
prevalence of disordered eating and eating disorder symptoms and its association with personality- and sport-related risk factors in a sample
of 439 elite athletes aged 13–18 years. Self-regulatory personality factors, sports and social pressure, as well as sports biographical data,
were investigated in relation to different weight control methods and the Eating Disorder Examination Questionnaire measuring disordered
eating and eating disorder symptoms. Results: Results indicate a prevalence rate of clinically significant eating pathology of 5.5% for the
total sample, in which female athletes aged 15–18 years show the highest rate (9.6%). The structural equation model indicates a
predominant association of sports and social pressure and personality factors with eating disorder symptoms. Conclusion: Being in the age
range 15–18 years, being female, and being an athlete in a high-risk sport (e.g., aesthetics, weight class, or endurance sports) were identified
as risk factors as well as athletes’ mental association with weight loss and success, and athletes’ perceived social pressure on eating and on
body shape. Disordered eating and eating disorders are not only of concern for adults but also for young elite athletes and recommendations
for adolescent elite athletes, coaches, and parents are given.

Keywords: eating disorders, adolescent elite athletes, sports and social pressure, personality, structural equation model

Introduction

Eating disorders are characterized by disturbing thoughts
and emotions concerning eating and a cognitive distortion
of one’s body image and appearance, which in turn result
in unhealthy eating and weight control behaviours [1].
According to the Diagnostic and Statistical Manual of
MentalDisorders (DSM-5, [1]) four clinical eating disorders
exist including e.g., anorexia nervosa and bulimia nervosa.
However, there are several other problematic eating
behaviours, which are termed unspecified eating disorders
(F50.9, [1]), hereafter termed disordered eating, that may
be exhibited, for example, in unhealthy weight control or
in compensatory behaviours such as permanent dieting,
excessive exercising, self-induced vomiting, or orthorexic
dieting. In the sports context, particularly dieting is often
associated with performance improvement and is
described on a continuum from healthy dieting to the use
of unhealthy weight control methods (i.e., disordered
eating) such as fasting and vomiting [2].

In the context of competitive sport, high prevalences of
disordered eating or eating disorders in athletes with up

to 45% of female and 19% of male athletes are described
[3,4]. Several risk factors havebeen identified for adult ath-
letes (e.g., personality factors, gender-specific and sociocul-
tural aspects, sport-related pressure) (see Table 1),
however, research on adolescent athletes is scarce. This is
particularly surprising as ontogenetically, the development
of an eating disorder or disordered eating often occurs
during the transition from childhood to adulthood [5, 6]
and warrants targeted investigation of adolescent athletes.
Existing studies merely investigated prevalence rates of
adolescentathletes aspart of anadult sample [7], physiolog-
ical aspects, such as the female athlete triad syndrome or
injuries [8, 9], and psychopathological aspects such as
anxiety disorders and depression [10]. However, studies
with adolescent athletes failed to investigate associated
(sport-specific) risk factors.

The aims of the present study, therefore, were to investi-
gate (1) symptoms of disordered eating and eating disorder
symptoms and their association with gender, age, and type
of sport and to investigate (2) the associated personality-
related and sport-specific risk factors in adolescent athletes
(see Table 1). We hypothesize that adolescent elite athletes

�2022 The Author(s) Distributed as a Hogrefe OpenMind article under Sports Psychiatry. 2022;1(2):47–56
the license CC BY-NC 4.0 (https://creativecommons.org/licenses/by-nc/4.0) https://doi.org/10.1024/2674-0052/a000012

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

24
/2

67
4-

00
52

/a
00

00
12

 -
 S

at
ur

da
y,

 A
pr

il 
20

, 2
02

4 
6:

30
:5

2 
A

M
 -

 I
P 

A
dd

re
ss

:3
.1

49
.2

43
.3

2 



will show symptoms of disordered eating and eating disor-
ders as a function of gender, age, and type of sport and that
disordered eating will predict eating disorder symptoms.
Furthermore,we expect that personality and sports risk fac-
torswill beassociatedwithdisorderedeatingandeatingdis-
order symptoms.

Method

Participants

The sample consisted ofN= 439 13- to 18-year-olds (Mage =
14.9, SD = 1.4; 182 females, 257 males) categorized into
high-risk (n = 303, 69%, e.g., endurance sports, aesthetics
and weight class sports), and low-risk sports (n = 136, 31%,
e.g., technical and team sports) with regard to developing
eating disorders [7]. All participants either attended an elite
sport school or were members of an elite sports club and
competed at a national level.

Procedures and measurements

This study was approved by the university’s ethics commit-
tee. Participants were informed about the aims of the study

and gave written consent. For underaged athletes, their
parents gave written consent. Participants completed the
following paper and pencil questionnaire anonymously
during their annual sports capability test: the German ver-
sion of the Eating Disorder Examination Questionnaire
for children short form (ChEDE-Q8 [11, 12]), the German
version of the ATHLETE questionnaire [13], the Appear-
ance-related Social Pressure Questionnaire (FASD [14])
and the German version of the Volitional Components
Questionnaire (VCQ [15, 16]). To determine eating beha-
viour that could represent disordered eating, the number
ofmeals and snacks per day were assessed, as athletes with
disordered eating often do not understand the importance
of balanced eating and therefore cut down the number of
meals to reduce weight [17]. Furthermore, the regularly
used weight control methods were assessed, as the regular
use of at least one weight control method can be described
as disordered eating [5, 7, 8, 9, 18]. Therefore, disordered
eating wasmeasured as the sum of weight control methods
used and the number of meals and snacks consumed per
day.

In addition to the standardized questionnaires, sociode-
mographics, as well as media consumption, were assessed.
Table 2 presents the used measurements in detail.

Table 1. Risk factors for eating disorders and investigated aspects in the present study [1, 3, 4, 5, 18, 25, 27, 29, 30, 31]

Risk factors Indices

Biology Gender-related (e.g., feminity, drive for muscularity, drive for a thin body type)
Genetics

Age*

Pubertal status

Psychology Personality-related (e.g., low self-esteem, high perfectionism, high neuroticism, anxiety, depression)
Self-regulatory factors (e.g., self-discipline, impulse control)*

Obsessive-compulsive tendencies

Negative affects

Body dissatisfaction

Sociocultural Modeled behaviours (e.g., peers and family)
Social pressure by peers and the media related to body shape*

Society’s focus on physical appearance and attractiveness

Bullying

Media consumption (e.g., appearance-focused social media platforms such as Instagram or Snapchat)*

Sport Type of sport (e.g., sports emphasize leanness)*
Rules and regulations (e.g., weight limits, judging criteria)

Personality-related (e.g., mental association of weight loss and success, drive for thinness and performance)*

Early admission to competitive sports (sport-specific training and participation in competitions)*

Coaching behaviour

Stress and hassles (e.g., injuries)

Doping

Eating behaviour Orthorexic dieting
Weight control methods (e.g., permanent dieting)*

Compensatory behaviours (e.g., excessive exercising, self-induced vomiting)*

Physical and/or sexual abuse

Note. *Investigated risk factors in the present study.
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Data analysis

Statistical analyses for descriptives and group differences
(t-test, Chi-square test) were conducted using Statistical
Package for the Social Sciences (SPSS) version 27. The
R Studio version 4.0.4 was used for structural equation
modeling (SEM). A level of significance of α = 5% was
defined a priori. To calculate prevalence rates for clinically
significant eating pathology for the total sample as well as
for gender and age groups the cut-off scores stated in Kliem
et al. [12] were used (see Table 2).

First, to analyze group differences between gender, age
group, and type of sport with respect to the dependent vari-
ables t-tests andChi-square testswere conducted. Indepen-
dent variables were gender (male vs. female), age group
(age group 1: 13–14 years vs. age group 2: 15–18 years), type
of sport (low-vs. high-risk sports), eating behaviour, and the
ChEDE-Q8 score. Dependent variables were biographical
factors (age at the start of sport-specific training and first
competition), the ATHLETE, FASD, and VCQ question-
naires, and media consumption items (daily screen time,
number of social media channels viewed, number of
appearance-related media content items viewed). To ana-
lyze group differences ‘number of social media channels
viewed’ and ‘number of appearance-relatedmedia content
items consumed’ were counted. Effect sizes are presented
as Cohens’ d for t-tests and Cramér’s v for Chi-square tests
[19]. Missing values were imputed with gender, age, and
type of sport weighted means.

Second, structural equationmodelingwasused to test the
association of eating disorder symptoms (assessed by the
ChEDE-Q8) with self-reported disordered eating (assessed
by the number of regularly used weight control methods
and the number of meals and snacks per day) and its asso-
ciation with personality factors, sports and social pressure
as well as sports biography. For media consumption in the
sports and social pressure factor an index was calculated
by the mean of the three z-transformed variables: daily
screen time, the number of social media channels viewed,
and thenumber of appearance-relatedmedia content items
viewed.

We defined a measurement model consisting of four
latent variables, namely the three risk factor categories
personality, sports and social pressure, and sports biogra-
phy as well as disordered eating. Disordered eating was
regressed on sports biography, personality, and sports and
social pressure, and the score of the ChEDE-Q8 was
regressed on disordered eating. Figure 1 graphically depicts
the model along with the model coefficients for fitting the
complete dataset.

Several fit indices were calculated to evaluate the SEM.
First, we calculated w2 to assess the overall model fit. w2 is
known to be sensitive to sample size, and given this study’s

rather large sample, the comparative fit index (CFI) and the
root mean square error of approximation (RMSEA) were
additionally calculated [20].

In the first step, themodelwas fitted to thewhole dataset.
In a second step, we performed a groupwise analysis
for female and male athletes, as well as for age group 1
(13–14 years) and age group 2 (15–18 years) to identify pos-
sible differences in factors associated with eating disorder
symptoms between the different gender and age groups.
For this analysis we used the samemodel as in the first step.

Results

Demographic characteristics

Descriptive statistics for all questions are presented in
Table 3, for the total sample and separately for gender,
the two age groups, and type of sport. The response rate
was 49.8%.

Participants reported 3.3 hours (SD = 1.6) of daily screen
time and followedup to five different socialmedia channels
(M = 1.5, SD = 0.9). Regarding content, participants mostly
watched series and movies (39.0%) and consumed sports
and fitness content (21.2%). Appearance-related content,
such as casting shows like Germany’s Next Top Model or
The Bachelor were consumed (6.4%), followed by beauty
and lifestyle content (4.7%).

Regarding eating behaviour, athletes had around three
meals and two snacks per day. 33.0% of participants used
at least one weight control method (maximum= 6, females
43.3%, males 25.7%). For these n = 145 athletes, the most
frequently reported weight control methods were perma-
nent dieting (43.3%) and increased exercising (30.4%).

The prevalence rate for clinically significant eating
pathology based on the ChEDE-Q8 [12] was 5.5% (see
Table 2). It ranged between 3.8% (age group 1) and 9.6%
(age group 2) for female athletes. No clinically significant
eating pathology was found for male athletes in age group
1, whereas 2.6%of the 15- to 18-year-oldmale athleteswere
affected. A prevalence rate of 2.6% was found in low-risk
and 6.6% in high-risk sports.

Group differences

All significant group differences are displayed in Table 3.
Females showed significantly higher scores for both FADS
subscales (ideals modeled by team norms p = .036; d =
.206, ideals modeled by friends p � .001, d = .316), for the
ATHLETE score (p � .001, d = .408) and for two VCQ
subscales (self-discipline p = .004, d = .284; informed intro-
jection p � .001, d = .355). No differences were found for
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daily screen time and number of socialmedia channels, but
for appearance-related media content such as casting and
dating shows (p � .001, v = .234). Furthermore, females
applied significantly more weight control methods (p �
.001, d = .307) and scored significantly higher in the
ChEDE-Q8 (p� .001, d = .858) than males.

Males in age group 2 (15–18 years) viewed significantly
more social media channels (p = .048, d = .125) and scored
significantly higher in the ChEDE-Q8 (p = .031, d = .259)
than males in age group 1. No differences were found for
the ATHLETE, FADS, and VCQ questionnaires or media
consumption.

Female athletes in age group 2 applied significantlymore
weight control methods (p � .001, d = .543) and showed
significantly higher scores in the ChEDE-Q8 (p = .050, d =
.267), in one FASD subscale (ideals modeled by friends
p = .022, d = .327), the ATHLETE questionnaire (p = .031,
d = .326), and the VCQ subscale self-discipline (p = .012,
d = .380) than younger female athletes.

Group differences regarding the type of sport were
found for the number of social media channels (p = .040,
d = .213) and the number of weight control methods

(p = .035, d = .202). Athletes in low-risk sports frequented
significantly fewer social media channels and used fewer
weight control methods. Athletes in high-risk sports scored
significantlyhigher inbothFASDsubscales (idealsmodeled
by teamnorms p� .001,d = .582; idealsmodeled by friends
p = .002, d = .292) and the ATHLETE questionnaire (p �
.001, d = .520).

Risk factors associated with eating
disorder symptoms

SEManalysisusing thecompletedataset led toconvergence
after 121 iterations (diagonally weighted least squares
estimator). The model exhibited the following fit indices:
w2(70) = 156.81, p < .05, CFI = .95, RMSEA = .06. The small
RMSEA (<.08) and the largeCFI (>.90) indicates an accept-
able model fit. Eating disorder symptoms could be pre-
dicted well with an explained variance of approximately
R2 = .75. Disordered eating exhibited an explained variance
ofR2 = .55. Sports biography explained the smallest amount
of variance, followed by personality, and then sports and
social pressure. The number of weight control methods

Figure 1. Structural equation model for eating disorder. Notes: DisEat = Disordered eating, EatDisSympt = Eating disorder symptoms, Pers =
Personality, Bio = Sports biography, Press = Sports/social pressure, #WCM = number of weight control methods, #MSD = number of meals and
snacks per day, Start-Tr = Start of sport-specific training, Start-Co = Start competition, Type = Type of sport, VCQ-Di = Self-discipline (VCQ), VCQ-
De = Self-determination (VCQ), VCQ-IC = Impulse control (VCQ), VCQ-II = Informed introjection (VCQ), FASD-IF = Social pressure on eating: ideals
modeled by friends (FASD), FASD-ITN = Social pressure on eating: ideals modeled by team norms (FASD), ATH = Social pressure on body shape
and expectation (ATHLETE), Media = Media consumption index.

�2022 The Author(s) Distributed as a Hogrefe OpenMind article under Sports Psychiatry. 2022;1(2):47–56
the license CC BY-NC 4.0 (https://creativecommons.org/licenses/by-nc/4.0)
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seemed to strongly more influence disordered eating than
the sum of meals and snacks per day. With regard to sports
biography, the age of the first competition, as well as the
start of sport-specific training, explained more variance
than the type of sport. Informed introjection was most
closely related to personality, followed by self-discipline,
impulse control, and self-determination. Finally, the body
and sport subscale (ATHLETE questionnaire) was most
closely related to sports and social pressure, followed by
modeling by friends, and teamnorms (bothFASDquestion-
naires). Media consumption was less related to sports and
social pressure.

Examining themodelwith thedata for females andmales
as well as for the two age groups revealed the following:
Eatingdisorder symptomscouldbepredicted slightly better
in femaleathletes (R2= .74) thanmaleathletes (R2= .72). For
both genders, sports and social pressure had the strongest
association with disordered eating (.56 and .49). Biography
was not significantly related to disordered eating in females
(.01,p> .05) andofminorassociation inmaleathletes (–.16).
Personality was significantly related to disordered eating in
females (.39) but not inmales (.20, p> .05). Concerning age
groups, eating disorder symptoms couldbepredictedbetter
in older (R2 = .81) than younger athletes (R2 = .60). For
younger and older athletes, personality had approximately
the same influenceondisorderedeatingas sports and social
pressure (.40 and .42). Sports biography, however, exhib-
ited a nonsignificant relationship to disordered eating in
both age groups (�.10 and �.01, p > .05). Additionally,
media consumption played a stronger role formale athletes
(.36) and no significant role for females (.02, p > .05). It
played a small yet significant role for older athletes (.18),
but not for younger athletes (.14, p > .05). Type of sport
showed an effect in older (�.34) but no effect in younger
athletes (�.05, p > .05). On average, type of sport had a
small effect on male (�.19) and no effect on female (�.15,
p > .05) athletes.

Discussion

The results showed a higher prevalence rate for clinically
significant eating pathology for female athletes (3.8% to
9.6%), for athletes in high-risk sports (6.6%), and for age
group 2 (males: 2.6%, females: 9.6%). The prevalence rate
for femaleathletes in agegroup2 is particularly alarming, as
thismeans that almost every tenth 15- to 18-year-old female
athlete shows symptoms of an eating disorder. These age
differences within the gender groups are a novel finding
and highlight that adolescence is a sensitive period for
developing an eating disorder and indicates that an
athlete’s age might play an important role in developing
an eating disorder [5, 6].

The SEMconfirmed that disordered eating can precursor
eating disorder symptoms. In general, eating disorder
symptoms could be predictedwellwith the aforementioned
risk factors. Sports and social pressure had the strongest
association.Within this risk factor, theATHLETEquestion-
naire and one FASD subscale (ideals modeled by friends)
were most strongly associated with sports and social
pressure, whereas the FASD subscale ideals modeled by
team norms and media consumption were less related to
sports and social pressure. Thismeans that athletes’mental
association of weight loss and success and perceived social
pressure on eating and body shape have the strongest asso-
ciation with athletes’ eating behaviour and predict symp-
toms of eating disorders. This finding is in line with earlier
studies on adults [21] and highlights the strong impact
others can have on developing an eating disorder. With
regard to personality, particularly informed introjection
and self-discipline had the highest association with
athletes’ eating behaviour, compared to impulse control
and self-determination. Again, this emphasizes the afore-
mentioned result, as informed introjection measures
athletes’ perceived obligation to meet the expectations of
others and therefore highlights perceived external pressure
[16]. The influence of self-discipline and impulse control on
disordered eating and eating disorder symptoms can be
considered in line with earlier studies regarding similar
personality traits such as high perfectionism in adult
athletes [3, 4].

Limitations and future research
perspectives

The survey was conducted in 2020 during the athletes’
annual sports capability test. It is possible that due to the
COVID-19 pandemic, training and competition restrictions
during the year also impacted the answers given. Future
studies, therefore, shouldbeconductedwhen thepandemic
is over. Additionally, disordered eating was assessed with
two questions concerning eating behaviour, i.e., number
of meals and snacks per day and number of regularly used
weight control methods. A limitation of the latter is that in
our analyses, possible healthy methods such as “diet
trends” scored the same as unhealthy eating behaviours
such as “vomiting”. In future research, this could be
addressed by using the disordered eating continuum [2]
or using standardized instruments to assess subclinical
forms of eating disorders, such as early-onset restrictive
eating disturbances or orthorexic dieting [22, 23, 24].More-
over, our brief assessment of media risk factors could be
examined in more depth. In addition, questions regarding
muscularity-oriented body image concerns or the desire
for muscle gain in male participants warrant further inves-
tigation. Last but not least, our cross-sectional study does

Sports Psychiatry. 2022;1(2):47–56 �2022 The Author(s) Distributed as a Hogrefe OpenMind article under
the license CC BY-NC 4.0 (https://creativecommons.org/licenses/by-nc/4.0)

54 N. Walter et al., Eating disorders in adolescent elite athletes

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

24
/2

67
4-

00
52

/a
00

00
12

 -
 S

at
ur

da
y,

 A
pr

il 
20

, 2
02

4 
6:

30
:5

2 
A

M
 -

 I
P 

A
dd

re
ss

:3
.1

49
.2

43
.3

2 



not permit causal interpretation of results warranting
longitudinal studies.

Practical implications

Several recommendations, particularly for coaches, can be
made based on results concerning the detection and
prevention of early-onset disordered eating. Our results
highlight that athletes’ disordered eating behaviour can
precursor eating disorder symptoms. Therefore we recom-
mend that not only coaches but also athletes, parents,
and relevant personnel (e.g., physicians, physiotherapists,
teachers) should be made aware of the symptoms of disor-
dered eating (i.e., regular use of unhealthy weight control
methods) and that it is a warning sign that should not be
taken lightly or ignored [25, 26]. 33% of participants use
at least one weight control method regularly, and athletes
use up to six weight control methods at the same time,
which both can be described as disordered eating [5, 7, 8,
9, 18]. However, concerning the used weight control meth-
ods, differences should bemade between benign or healthy
weight control methods to pursue slow and steady weight
loss compared to the use of several methods at the same
time and unhealthy methods such as the use of diet pills
or laxatives [2]. On the other hand, although the most fre-
quently used weight control methods – permanent dieting
and increased exercising –might at first seem less danger-
ous when compared to methods such as vomiting or the
use of medication. However, their regularity should not be
taken lightly given that the dangers of regular use of weight
control methods might be underestimated by athletes [27],
and thatdisorderedeatingmay lead toeatingdisorders [18].

Consequently, particularly coaches should be aware of
the potential consequences when making comments that
suggest an association between leanness/thinness and per-
formance (i.e., athletes use methods to lose weight fast).
Instead, coaches should educate athletes about the nega-
tive short- and long-term psychological and physiological
consequences of fast and unhealthy weight loss and give
appropriate advice for healthy dieting or refer athletes to
an expert [9, 25, 26]. Results also indicated that athletes’
attitudesandexpectations regardingan idealbodyaremod-
eled by friends and team norms. Thus, another recommen-
dation is to discourage activities and comments that draw
attention to athletes’ weight, such as public weighing or
comparing athletes’ bodies [17, 27]. Coaches should also
intervenewhen they hear negative body-related comments
expressed by athletes on the team.

Conclusion

Our study identified personality- and sport-related risk
factors associated with eating disorder symptoms in

adolescent elite athletes. To our knowledge, this is the first
study investigating prevalence together with such a large
number of risk factors in two age groups of adolescent elite
athletes. Our findings are in line with previous studies
conducted with adult elite athletes and illustrate that com-
petitive, sport-related pressures are associated with
athletes’ eating behaviour and symptoms of eating disor-
ders. In this study, the sports-related factors most closely
associated with these behaviours and symptoms are (1)
pressure on body shape, (2) emphasis on physical appear-
ance imposed by friends und team norms, (3) the mental
association between weight loss and success and (4) the
drive for thinness and performance. Furthermore, self-
regulatory personality factors play an essential role. Finally,
not only the female gender but an athlete’s age is also rele-
vant to the development of an eating disorder. Both the
onset of disordered eating and the existence of an eating
disorder during adolescence can have serious long-term
negative consequences. Short-term physiological effects
suchasweakness, injuries, or stress fractures impactperfor-
mance. More alarming are the long-term psychophysiolog-
ical consequences of an adolescent eating disorder, such as
heart palpitations, dyspnea, depression, anxiety, or even
suicidal thoughts, which can seriously impact an athlete’s
well-being [9, 25, 26]. Therefore, and according to previous
suggestions, we call for the timely screening of disordered
eating and eating disorders in male and female athletes,
for all types of sports, and particularly during athletes’ tran-
sition from early to late adolescence [5, 6, 17, 18, 28].
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