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ABSTRACT
Objective: To examine the prevalence of dieting, reasons
for dieting and prevalence of disordered eating among
adolescent elite athletes and age-matched controls, and
to examine the differences between athletes competing in
leanness and non-leanness sports.
Methods: First-year students of 16 different Norwegian
Elite Sport High Schools (athlete group, n = 682) and two
randomly selected ordinary high schools from a county
representative of the general Norwegian population
(control group, n = 423) were invited to participate in this
cross-sectional study. A total of 606 athletes and 355
controls completed the questionnaire, giving a response
rate of 89% and 84%, respectively. The questionnaire
contained questions regarding training patterns, men-
strual status and history, dieting, use of pathogenic
weight control methods and the drive for thinness (DT)
and body dissatisfaction (BD) subscales from the Eating
Disorders Inventory.
Main outcome measure: Disordered eating, defined as
meeting one or more of the following criteria: DT score
>15 (girls) and >10 (boys), BD score >14 (girls) and
>10 (boys), body mass index ,17.9 kg/m2 (girls) and
,17.5 kg/m2 (boys), current and/or >3 previous efforts
to lose weight, use of pathogenic weight control methods
and self-reported menstrual dysfunction.
Results: A higher prevalence of control subjects were
dieting and classified with disordered eating compared
with the athletes. An improvement of appearance was a
more common reason for dieting among controls
compared with athletes. No differences in dieting or
disordered eating were found between leanness and non-
leanness sports athletes.
Conclusions: Self-reported disordered eating is more
prevalent among controls than adolescent elite athletes,
and losing weight to enhance performance is an important
reason for dieting among adolescent elite athletes.

Adolescent athletes represent a group that most
closely embodies an ‘‘ideal’’ of physical perfection.
However, study findings1 2 as well as practical
experience indicate that some highly trained elite
athletes diet and are dissatisfied with their bodies.
Not all athletes have a body that fits, or have a
subjective feeling that their body fits, into the
sport specific ‘‘ideal’’—and those athletes often
experience pressure to achieve this ‘‘idealistic’’
body type.3 4 This is especially at issue for pubertal
female athletes who may gain a significant amount
of fat.2 5 The prevalence of dieting is 15% and 33%
among adolescent boy and girl high school athletes
respectively, and 17% and 44% among non-athlete
boys and girls.6 Prevalence rates of disordered

eating are around 16% and 26% in athletes and
controls, respectively.6 The prevalence of disor-
dered eating is likely higher among elite athletes
competing in sports emphasising a thin body size
or shape and in sports that utilise weight cate-
gories.7

In general, studies indicate a higher frequency of
disordered eating and or eating disorder in adult
elite athletes than controls, particularly in athletes
competing in sports that emphasise leanness or
low body weight.1 7–10 In contrast, some studies on
high school athletes report no greater risk for the
development of an eating disorder than con-
trols.6 9 11

Moreover, some studies suggest a similar or
lower risk of eating disorders compared with
controls for female athletes in aesthetic sports
and running, and female athletes representing
lower competitive levels.12–15 Of the few studies
that include male athletes, some indicate an
increased risk of disordered eating in athletes
competing in weight class sports such as wrestling
and rowing,1 16–18 although others indicate a lower
risk for EDs in male figure skaters and swim-
mers.19 20 A recent study on high school athletes
attending Elite Sports Schools reported that boy
athletes in leanness sports had a twofold higher
frequency of disordered eating compared with boys
in non-leanness sports (risk ratio = 2.11, 95% CI
1.11 to 4.04).6 Although leanness sports (ie, sports
where weight is perceived as important for
performance) are considered as risk sports for
disordered eating, our practical experience is that
adolescent elite athletes seeking treatment for
eating disorders represent a wide range of leanness
and non-leanness sports. There is also an alarmingly
high number of adolescents in general who suffer
from eating disorders.21 22 However, studies focusing
on disordered eating among representative samples
of adolescent elite athletes and age-matched repre-
sentative controls are lacking. Most of the published
studies on athletes have focused on female athletes
only, have small samples, include only one or a few
sports, fail to consistently describe competitive level,
employ different tests or do not include a control
group.9 23 Thus, there is a need for a study which
includes a representative population of young elite
athletes representing a wide range of sports and in
which all athletes are exposed to the same instru-
ments or questionnaires.

Pressure from coaches to lose weight, frequent
weight cycling, early start of sport-specific train-
ing, overtraining, injury and irresponsible coaching
behaviour may be risk factors for the development
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of disordered eating.3 In addition, dissatisfaction with body
shape or weight and dieting are well-known risk factors for
disordered eating.24 25 It is therefore important to examine
reasons for dieting among adolescent elite athletes to enable us
to develop preventive strategies. The development of eating
disorders often begins in adolescence, when changes in body
shape affect personal appearance6 One of our previous studies
reported that most adult athletes who met the criteria for eating
disorder started dieting and developing an eating disorder during
puberty or adolescence.3

Based on the considerations presented above and the scarcity
of scientific research related to disordered eating behaviour
among adolescent elite athletes, we assessed disordered eating
among adolescent elite athletes and age-matched controls. Our
research questions were:

1. Is disordered eating more common among adolescent elite
athletes compared with controls?

2. Are there any differences in reported reasons for dieting
among adolescent elite athletes compared with controls?

3. What are the variables/predictors associated with dis-
ordered eating among adolescent elite athletes and the controls?

METHODS
Participants
This study consisted of a group of adolescent elite athletes and
age-matched control subjects. Inclusion criteria for athletes and
controls included enrolment as a first-year student at one of all
the Norwegian Elite Sport Schools (athletes) or at one of two
randomly selected high schools in Buskerud county in Norway
(controls) and a birth date in 1992 (ie, age of 15 or 16 at the time
of data collection). An exclusion criterion was lack of permission
from parents to participate. Following initial screening, 682
athletes and 423 controls who attended the first year of the
selected high schools during the autumn of 2008 were invited to
participate.

The athletes represented 50 different sports. For parts of the
analysis, the sports were classified into leanness and non-
leanness sports (table 1). Leanness sports were defined as sports
in which leanness and/or low weight were considered impor-
tant, and non-leanness sports were defined as sports where
these factors are considered less important.26 Four athletes
competed in both leanness and non-leanness sports, and these
athletes were classified as athletes in leanness sports for the
analysis. The study was approved by the Regional Committee
for Medical and Health Science Research Ethics in Southern
Norway, and by the Norwegian Social Science Data Services.
The respondents gave written consent to participate.

Assessment procedures

Questionnaire
A questionnaire including a battery of assessment questions
regarding training history, physical activity and nutritional
patterns, menstrual history, oral contraceptive use, dieting and
weight regulation history, use of pathogenic weight-control
methods, injuries, self report of previous and/or current eating
disorders and the standardised questionnaire Eating Disorders
Inventory –2 (EDI-2) was administered to the respondents. The
EDI-2 is a validated and commonly used self report to assess
eating disorders, and it consists of 11 subscales.27 In this study,
only the drive for thinness (DT, a= 0.86 for girl athletes and
controls, 0.83 for athlete boys and 0.71 for control boys) and the
body dissatisfaction (BD, a= 0.91 for athlete and control girls,
0.63 for athlete boys and 0.75 for control boys) scales were used
in the analysis. The BD assesses dissatisfaction with body
areas—hips, buttocks, thighs and stomach. These areas have
previously been shown to be more important in females than in
males,28 so two of the BD questions were changed for the male
participants in this study. The phrase ‘‘I like the shape of my
buttocks’’ was changed to ‘‘I like the shape of my upper body,’’
and ‘‘I think that my buttocks are too large’’ was changed to ‘‘I
think that my torso is too small.’’ Classification of underweight
through body mass index (BMI, kg/m2) was age-adjusted using
the values suggested by Cole et al.29 Therefore, females with
BMI ,17.9 and males with BMI ,17.5 were defined as
underweight (box 1). Consent to collect data was obtained
from the head of each school. The athletes and the controls
completed the questionnaire in the presence of one of the
research group members.

Table 1 Classification of the 50 different sports into leanness/non-leanness sports

Leanness sports Non-leanness sports

Dancing Nordic combined Alpine skiing Horse riding

High jump Cross-country skiing Fencing Sailing

Middle- and long- Cycling Sprint Surfing

distance running BMX-cycling Hammer Chess

Hepathlon Mountain-biking Discus Table tennis

Decathlon Biathlon Hurdle Tennis

Long jump Orienteering Javelin Basketball

Triple jump Paddling Freestyle Soccer

Dog racing Rowing/sculling Golf Handball

Judo Ski jump Shooting Indoor bandy

Karate Swimming Snowboard Ice hockey

Tae kwon do Gymnastics Motocross Volleyball

Snow cross Beach volleyball

Box 1. Criteria for being classified with symptoms of
disordered eating

Drive for Thinness score>15 girls and >10 boys
Body Dissatisfaction score>14 girls and >10 boys
Body mass index ,17.9 kg/m2 girls and ,17.5 kg/m2 boys
Trying to lose weight now
Tried to lose weight before >3 times
Pathogenic weight control methods: use of diet pills, laxatives,
diuretics or vomiting to reduce weight
Self-reported menstrual dysfunction; primary amenorrhea or
secondary amenorrhea
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Defining symptoms of disordered eating
To be classified with symptoms of disordered eating, one or
more of the criteria listed in box 1 are required. These criteria
were chosen based on previous studies of elite athletes1 7 and
based on the DSM-IV diagnostic criteria for eating disorders.30

The criteria were also based on the assumption that disordered
eating occur on a continuum of severity.31 Therefore, we
considered it important to examine symptoms of disordered
eating, including body dissatisfaction, drive for thinness,
underweight, dieting and use of pathogenic weight-control
methods, menstrual dysfunction and not only a clinical
conception of eating disorders. Pathogenic weight control
methods were defined as destructive and unhealthy techniques
used to influence body weight, such as purging, use of laxatives,
diuretics or dieting pills.

Statistical analyses
The statistical analyses were carried out using SPSS version 15.0
(SPSS, Chicago). Results are expressed as the mean value (SD)
for continuous data and absolute numbers (N) and percentage
(%) for categorical data. The independent sample t test was
used to evaluate mean differences and x2 tests examined
categorical frequencies. When the expected counts were less
than five, the Fisher exact test was used. A binary logistic
regression analysis was carried out for predicting the likelihood
between symptoms of disordered eating as the dependent variable
and gender, BMI and sports group (leanness/non-leanness) for

athletes. For controls, the variable physical active (yes/no) was
used instead of sports group. Odds ratios are given with 95% CIs.
The significance level was set to 0.05.

RESULTS
A total of 29 athletes and 77 controls were excluded from the
study (exclusion due to age: n = 24 athletes and 58 controls, not
informant consent: n = 5 athletes and 19 controls). Of the 682
athletes and 423 controls eligible for the study, 66 athletes and
66 controls elected not to participate, and 10 athletes and two
controls did not complete the questionnaire satisfactorily. A
total of 606 athletes and 355 controls completed the study,
giving a response rate of 89% for the athletes and 84% for the
controls.

Subjects’ characteristics
All athletes and controls were 15–16 years old by the data
collection time. A higher number of controls compared with
athletes were defined as overweight according to BMI criteria
(table 2). A total of 21.8% of the athletes had competed at an
international level. Eighty-two per cent of the controls
reported that they were physically active or participated in
organised sports. No differences in frequency were observed
between overweight athletes competing in leanness sports
(7%) and non-leanness sports (12%) or between underweight
leanness (4%) and non-leanness athletes (1%) according to the
BMI classifications.

Table 3 Prevalence of disordered eating and the different symptoms among athletes and controls

Symptoms of disordered eating

Girls Boys Difference: boys/girls

Athletes Controls

Difference

Athletes Controls

Difference Athletes ControlsN = 217 N = 158 N = 389 N = 197

Total symptoms 97 (44.7) 112 (70.9) *** 51 (13.1) 60 (30.5) *** *** ***

Drive for thinness>cut-off 5 (2.3) 12 (7.6) * 4 (1.0) 7 (3.6) *

Body dissatisfaction >cut-off 36 (16.6) 50 (31.6) ** 17 (4.4) 21 (10.7) ** *** ***

Body mass index ,cut-off 9 (4.1) 15 (9.5) * 3 (0.8) 5 (2.5) ** **

Trying to lose weight now 48 (22.1) 82 (51.9) *** 20 (5.1) 31 (15.7) *** *** ***

Tried before >3 times 45 (20.7) 68 (43.0) 17 (4.4) 22 (11.2) ** **

Pathogenic weight control
methods{

24 (11.1) 25 (15.8) 8 (2.1) 8 (4.1) *** ***

Diuretics 3 (1.4) 8 (5.1) 4 (1.0) 7 (3.6)

Laxatives 3 (1.4) 9 (5.7) * 3 (0.8) 6 (3.0)

Vomiting 19 (8.8) 19 (12.0) 4 (1.0) 7 (3.6) *** *

Diet pills 6 (2.8) 11 (7.0) 6 (3.0)

Primary amenorrhoea 1 (0.5) 3 (1.9)

Secondary amenorrhoea 20 (9.2) 11 (7.0)

Data are given in numbers (percentage).
*p,0.05, **p,0.01, ***p,0.001.
{Total pathogenic weight control methods (diuretics, laxative, vomiting and diet pills).

Table 2 Anthropometric data presented for athletes and controls

Variable

Girls Boys Difference: boys/girls

Athletes Controls

Difference

Athletes Controls

Difference Athletes ControlsN = 217 N = 158 N = 389 N = 197

Height (cm), mean (SD) 168.4 (6.0) 167.3 (6.2) 179.8 (6.8) 180.2 (6.8) *** ***

BMI (kg/m2), mean (SD) 21.2 (2.1) 21.2 (3.2) 21.8 (2.0) 22.0 (3.2) ***

BMI categories

Underweight; n (%) 9 (4.1) 15 (9.5) * 3 (0.8) 5 (2.5) ** **

Normal weight; n (%) 182 (83.9) 114 (72.2) ** 323 (83.0) 139 (70.6) ***

Overweight; n (%) 10 (4.6) 17 (10.8) * 53 (13.6) 49 (24.9) ** ** **

Underweight: body mass index (BMI) ,17.9 kg/m2 (girls), ,17.5 kg/m2 (boys). Overweight: BMI .24.4 (girls), .23.9 (boys).32 Range of missing for height and BMI N (3 to 16).
*p,0.05, **p,0.01, ***p,0.001.
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Dieting
A higher percentage of controls than athletes reported dieting
(p,0.001) and use of pathogenic weight-control methods
(p = 0.017) (table 3). The most frequent reason for dieting
among girl and boy controls and girl athletes was to improve
appearance, whereas boy athletes most often reported enhanced
performance as a reason for dieting (table 4). One-third of the
athlete boys and 13% of the athlete girls were dieting as directed
by their coach or teacher, and this was higher than among boy
and girl controls respectively. A higher frequency of overweight
athletes (30%) and controls (51%) reported dieting behaviour
compared with normal weight and underweight athletes
(p,0.001) and controls (p,0.001).

A similar frequency of athletes representing leanness sports
(13% dieting and 6% use of pathogenic weight control methods)
and non-leanness sports (11% dieting and 5% use of pathogenic
weight control methods) reported dieting and use of pathogenic
weight control methods.

Symptoms of disordered eating
When comparing athletes in leanness sports (n = 159) with
those competing in non-leanness sports (n = 447), a higher
prevalence of disordered eating was only found among girls
compared with boys in the same sports groups (p,0.001) (fig 1).

In a logistic regression analysis, gender and BMI proved to be
significant predictors of symptoms of eating disorders among
both athletes (p,0.001 and p = 0.012) and controls (p,0.001
and p,0.001) (table 5).

DISCUSSION
The main findings of this study were the higher prevalence of
symptoms of disordered eating among controls compared with

athletes and the lack of difference in prevalence among athletes
competing in leanness sports versus those competing in non-
leanness sports.

Prevalence of disordered eating among athletes and controls
We found a lower frequency of disordered eating behaviour in
Norwegian adolescent elite athletes than that of age-matched
regular high school students. Thus, these findings add support
to previous, less well-controlled studies9 11 which indicate that
self-reported disordered eating is less of a problem among
adolescent athletes than it is in the community at large.

Fulkerson et al11 suggested that athletes’ positive outlook of
life and high self-efficacy may serve as protective factors for
disordered eating. Other reasons that might explain athletes’
lower prevalence of disordered eating could be the fact that
these athletes are all highly trained, a lower percentage than
controls have high BMI values, and a lower percentage are
dissatisfied with their bodies. In general, athletes have a higher
self esteem than non-athletes.33 34 Also, the lack of difference in
frequency of disordered eating symptoms observed between
leanness and non-leanness athletes supports the suggestion that
being an athlete lowers the risk of disordered eating in
adolescent elite athletes’ eating.

The study by Rosendahl et al6 on high school athletes reported
no difference in prevalence of disordered eating between
athletes and controls. In contrast to our finding, they reported
a higher prevalence of disordered eating in athletes competing in
leanness sports compared with athletes whose sports did not
require leanness.6 In a previous published two-part study (which
also included a clinical evaluation of athletes with symptoms of
disordered eating) we found that the elite athletes under-
reported disordered eating symptoms; when compared with

Table 4 Reported reasons for dieting among athletes (ATH) and controls (CON) that diet now and/or have dieted before >3 times.

Variable

Girls Boys Difference: boys/girls

Athletes Controls

Difference

Athletes Controls

Difference Athletes ControlsN = 65 N = 89 N = 29 N = 40

Heavy 41 (74.5) 63 (75.9) 14 (51.9) 21 (65.6) *

Too fat 51 (87.9) 73 (86.9) 14 (51.9) 22 (68.8) *** *

Enhance performance 39 (72.2) 35 (43.8) ** 25 (89.3) 24 (82.8) ***

Improve of appearance 57 (95.0) 83 (97.6) 20 (69.0) 31 (96.9) ** **

Told by:

Coach/teacher 7 (13.2) 3 (3.7) * 9 (33.3) 4 (12.5) * *

Family members 13 (24.5) 17 (20.2) 7 (26.9) 7 (21.9)

Team mates – 2 (2.5) 3 (11.1) 3 (9.4) *

Friends/boy-/girlfriend 1 (1.9) 6 (7.4) – 4 (12.5)

Values are given in absolute numbers and valid percentages (%), that is the percentage when only cases without missing values are considered. Range of missing N (2–13).
*p,0.05, **p,0.01,***p,0.001.
{Multiple answers were allowed.

Figure 1 Prevalence of symptoms of
disordered eating among athletes
competing in leanness versus non-
leanness sports.
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controls, a higher number of elite male and female athletes met
the criteria for eating disorders (DSM-IV).7 35 Whether the
adolescent athletes participating in the present study are under-
reporting remains to be answered in the clinical part of this
study.

Our finding that a high frequency (11%) of these well-trained
adolescent athletes are dieting, and even using extreme weight-
loss methods such as diuretics, vomiting and laxatives is
alarming. This behaviour has health consequences, likely
impairs performance and could result in positive doping tests.
The high prevalence of disordered eating reported could be due
to the increased awareness of low percentage of body fat as a
performance variable,36 lack of educated coaches37 38 and
reported experiences of being told by coaches to reduce weight.39

The athletes look at the ‘‘ideal’’ sport-specific body that usually
is an adult athlete’s body. This is especially at issue for pubertal
female athletes who may gain a significant amount of fat,
which is not considered appropriate in all sports. We have
reported previously that some female athletes try to delay
puberty to enhance performance.40

Reasons for dieting in athletes and controls
As expected, both athletes and controls reported dieting to
improve appearance. Dieting is considered normal among
adolescents.41 However, losing weight to enhance performance
is one of the most important reasons for dieting among athletes.
Because these young athletes are perfectionists and extremely
performance-oriented, they could be at increased risk for
development of an eating disorder.42 Also, the reported reasons
that could be related to coaches and parent pressure are an
important finding and should have implications for preventive
work. The higher prevalence of boy athletes compared with girl
athletes who reported dieting due to the fact that coaches had
told them was an unexpected finding. This has been reported as
a problem among female coaches previously.3 Since the focus in
the literature has been on coaching pressure towards female
athletes and weight reduction, it was an important finding that
this is also true among adolescent elite boy athletes

Variables associated with disordered eating among adolescent
athletes and controls
Gender, BMI and sports group (leanness/non-leanness) were the
independent variables tested for association with disordered
eating among athletes. Instead of sports group, the variable
physically active (yes/no) were used for controls. The only
variables that were associated with symptoms of disordered
eating were gender and BMI. As expected, the highest odds
ratios (OR) were between disordered eating and gender (table 5).
The prevalence of disordered eating was five times higher for girl
athletes (OR = 5.310, 95% CI 3.491 to 8.078) and almost eight

times higher for girl controls compared with boys (OR = 7.595,
95% CI 4.538 to 12.713).The finding that there was no
association between symptoms of disordered eating and athletes
competing in leanness sports, non-leanness sports, physically
active controls or non-physically active controls was surprising.
It could be that dieting, especially among athletes, is more
related to weight-related causal attributions or perceived
weight-related coach pressure.2 Also, one could speculate that
the higher prevalence of disordered eating and clinical eating
disorders in older elite athletes in leanness sports7 could be due
to a longer period than these young athletes of exposure to
sport-specific requirements such as a specific weight class and/
or extreme leanness. A controlled longitudinal study is required
to answer this question confidently.

Study limitations
Our use of a wide range of criteria may have led to a higher
number of false positives; on the other hand, more strict criteria
may result in too many false negatives.7 In our opinion, this is
less advisable than too many false-positive subjects considering
the serious health consequences of eating disorders. The onset
of eating disorders often occurs during adolescence, so it is
particularly important to minimise false negatives, and early
detection is important for treatment efficacy. The use of BMI
for classifying overweight in athletes has limitations, since the
influence of large muscle mass on the BMI in athletes might
misclassify individuals as overweight and obese.43 Finally, a
clinical evaluation of athletes classified with disordered eating
and athletes who did not report disordered eating is needed to
examine the prevalence of true eating disorders.

CONCLUSIONS AND FURTHER RESEARCH
We found a higher prevalence of self-reported eating disorders
among non-athletes compared with adolescent elite athletes.
Due to the high response rate and the large number of sports
included, these data are generalizable to other elite adolescent
athletes. The fact that some young athletes are inducing
vomiting and using diuretics and diet pills should be taken
seriously. The experienced pressure from coach or teacher to
reduce weight is higher among athletes than controls, and a
significant number of boy athletes reported that their coach had
told them to lose weight compared with girl athletes. Thus,
there is ample evidence that continuous preventive work among
both the youngest athletes and controls is needed.

Finally, disordered eating symptoms have been under-
reported among adult elite athletes previously, so it is possible
that the prevalence of disordered eating is underestimated in
this study.

There is a need for controlled longitudinal studies on boy and
girl athletes from a much earlier age than 15. Thereby, possible

Table 5 Logistic regression analysis with disordered eating as the dependent variable in athletes and
controls

Variable B Odds ratio (95% CI) p Value

Athletes

Gender 1.670 5.310 (3.491 to 8.078) ,0.001***

Body mass index 0.128 1.137 (1.028 to 1.256) 0.012*

Leanness 0.107 1.113 (0.698 to 1.773) 0.654

Controls

Gender 2.028 7.595 (4.538 to 12.713) ,0.001***

Body mass index 0.160 1.173 (1.082 to 1.273) ,0.001***

Physically active 0.340 1.405 (0.737 to 2.678) 0.302

*p,0.05, ***p,0.001.
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risk and trigger factors for disordered eating can be explored,
and then controlled intervention studies aiming to prevent the
development of disordered eating in athletes could be adminis-
tered. Furthermore, identifying disordered eating among ath-
letes should include athletes who are in a negative energy
balance, or engage in unhealthy weight control practices that
have clinical significance and that can severely compromise
health and performance. Thus, there is a need for sport-specific
instruments designed for athletes in different kind of sports and
competition levels. Previous research on risk models in female
elite athletes has shown that variables predicting clinical EDs
are different for leanness sports athletes compared with non-
leanness sports athletes and controls.7 Therefore, there is a need
for further development and validation of screening instruments
designed for athletic populations.
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