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Objective: To present recommendations for the prevention,
detection, and comprehensive management of disordered
eating (DE) in athletes.

Background: Athletes with DE rarely self-report their symp-
toms. They tend to deny the condition and are often resistant to
referral and treatment. Thus, screenings and interventions must
be handled skillfully by knowledgeable professionals to obtain
desired outcomes. Certified athletic trainers have the capacity
and responsibility to play active roles as integral members of the
health care team. Their frequent daily interactions with athletes
help to facilitate the level of medical surveillance necessary for
early detection, timely referrals, treatment follow-through, and
compliance.

Recommendations: These recommendations are intended to
provide certified athletic trainers and others participating in the
health maintenance and performance enhancement of athletes

with specific knowledge and problem-solving skills to better
prevent, detect, and manage DE. The individual biological,
psychological, sociocultural, and familial factors for each athlete
with DE result in widely different responses to intervention
strategies, challenging the best that athletics programs have to
offer in terms of resources and expertise. The complexity, time
intensiveness, and expense of managing DE necessitate an
interdisciplinary approach representing medicine, nutrition, mental
health, athletic training, and athletics administration in order to
facilitate early detection and treatment, make it easier for
symptomatic athletes to ask for help, enhance the potential for
full recovery, and satisfy medicolegal requirements. Of equal
importance is establishing educational initiatives for preventing DE.

Key Words: eating disorders, anorexia nervosa, bulimia
nervosa, subclinical eating disorders, pathogenic weight control
behaviors, female athlete triad, body image

D
isordered eating (DE) in athletes is characterized
by a wide spectrum of maladaptive eating and
weight control behaviors and attitudes. These

include concerns about body weight and shape; poor
nutrition or inadequate caloric intake, or both; binge
eating; use of laxatives, diuretics, and diet pills; and
extreme weight control methods, such as fasting, vomiting,
and excessive exercise.1–4 Susceptibility of athletes to DE is
a serious concern because of increased physiologic
demands imposed by high-intensity and high-volume sport
training. Although the extent of DE in athletes is unclear
due to methodologic limitations of existing studies
(primarily the lack of standardized assessment tools and
consistent criteria for defining DE), prevalence estimates
have ranged as high as 62% among female athletes and
33% among male athletes.5–16

Disordered eating can lead to adverse effects on health
and physical performance. In some cases, the condition can
be fatal.17,18 Consequences of DE upon health and
performance depend on the athlete’s immediate health
status; the demands of sport-specific training; type,
severity, and duration of the pathogenic weight control
or eating behaviors; the degree of nutrient deficiency;

presence of comorbid physical and mental disorders;
and the timing and quality of therapeutic interven-
tions.14,19,20

PURPOSE

The purpose of this position statement is to provide
recommendations to better prepare certified athletic
trainers, other health care providers, sports management
personnel, and coaches for the challenges of understanding
and working with athletes who present with DE or who
may be at risk. Special attention is given to addressing the
physical and mental health needs of symptomatic and at-
risk athletes through early detection and treatment,
increased access to quality resources, and educational
programs for prevention.

RECOMMENDATIONS

The National Athletic Trainers’ Association (NATA)
provides the following guidelines for creating the necessary
team infrastructure, collaborative relationships, and strat-
egies for preventing, detecting, and managing DE in
athletes.
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Immediate Action Items

1. Identify a team of qualified caregivers who have the

requisite training for early case detection, treatment,

and provision of other assistance as needed. Care-

givers should represent multiple disciplines, including

medicine, nutrition, mental health, and athletic

training.21–26 They should be readily accessible, un-
derstand their roles, and promote collaboration to

facilitate a seamless continuum of care.

2. Reserve a place on the health care team for an athletics

administrator.27,28 Organizations are better prepared to

handle complexities of DE management with an
informed administrator who has authority to take

action when unexpected events and worst-case scenarios

challenge the scope of existing resources and expertise.

3. Assemble the health care team to formulate and

implement a comprehensive management protocol

complete with policies and procedures that facilitate
early detection, accurate assessment, and treatment of

athletes with DE (Figure).

4. Enlist the support and input of risk-management

personnel and legal counsel in planning, developing,

and implementing the management protocol. Certified
athletic trainers, other caregivers, and athletics admin-

istrators should cooperate with these groups to

determine what constitutes reasonable care to prevent

foreseeable harm to participants and avoid potential

liability for negligence.29,30

5. Establish a screening approach that recognizes signs

and symptoms of the full spectrum of maladaptive

eating and weight loss behaviors, as well as predis-

posing risk factors associated with their development.

This is most effectively accomplished during the

preparticipation examination (PPE) by compiling

a thorough medical history with attention to the

assessment of DE.31–36

6. Develop policies that clearly define the appropriate

responses of coaches when dealing with athletes regarding

body weight issues and performance. Coaches should not

be allowed to disseminate improper weight loss advice,

conduct mandatory weigh-ins, set target weights, or apply

external pressure on athletes to lose weight.

7. Design mandatory structured educational and behav-

ioral programs for all athletes, coaches, certified

athletic trainers, administrators, and other support

personnel to prevent DE.

Detecting Disordered Eating

Clinical Features and Behavioral Warning Signs

8. Early detection and treatment of DE should become

a high priority for athletics programs. Disordered

eating occurs along a continuum of severity. Mild

symptoms that increase in frequency and severity may

progress to 3 clinically diagnosable conditions identi-

fied in the Diagnostic and Statistical Manual of Mental

Disorders (DSM-IV)20 as anorexia nervosa (AN),

bulimia nervosa (BN), and eating disorder not other-

wise specified (EDNOS) (Tables 1, 2, and 3, respec-

tively). Exclusive adherence to strict DSM-IV criteria

without recognizing the subclinical precursors of eating

disorders (EDs) may be a barrier to early detection and
subsequently affect the timing and quality of therapeu-

tic interventions.

9. Those supervising the health and performance of

athletes should be alert to the most common behavioral

and psychological characteristics that may indicate an

athlete’s impending lapse into a subclinical or full-

syndrome ED in order to prevent or minimize problems

(Table 4). The challenge is in determining whether the
athlete’s dietary and weight control behaviors are

transient, safely managed behaviors associated with

the physiologic demands of the sport or becoming

increasingly unhealthy or persistent, which may signify

a more serious problem.37

Signs, Symptoms, and Physical Complications

10. Signs and symptoms of EDs should be recognized at

their earliest onset (Table 5). Medical complications

associated with malnutrition and purging can affect

multiple organ systems and progress to serious health

consequences, including, but not limited to, cardio-

vascular, reproductive, and skeletal dysfunction and,

in some cases, death.17

11. Given the possibility of sudden death resulting from

cardiovascular complications, pulse rate and quality,

blood pressure, orthostatic measurements, and body

temperature should be serially recorded.38 Clinical signs

indicating possible physiologic instability include bra-

dycardia (resting heart rate ,50 beats/min during the

day and ,45 beats/min at night), hypotension (systolic

pressure ,90 mm Hg), orthostatic changes in pulse
(.20 beats/min) or blood pressure (.10 mm Hg), and

hypothermia (body temperature ,966F [35.566C]).18,39

The likelihood of cardiovascular problems depends

upon the severity and/or chronicity of energy re-

striction, the amount, rate, and composition of weight

loss, and electrolyte imbalances induced by purging.27

12. Recognizing that the reproductive system of female

athletes is extremely sensitive to low energy availabil-
ity and consequent menstrual cycle alterations (eg,

amenorrhea)40–42 and bone mineral disorders,40–45

closely monitoring physically active girls and adoles-

cents participating in a wide variety of sports is

recommended. Female athletes presenting with amen-

orrhea should be evaluated within the first 3 months

of onset.46 Aggressive treatment should follow to

reestablish normal menses and prevent progressive
bone loss. This evaluation requires examining the

athlete’s eating and training regimens for adequate

energy availability. If deficiencies exist, an increase in

dietary intake or reduction in exercise intensity (or

both) should be recommended. Consideration should

also be given to calcium and vitamin D supplemen-

tation to achieve and maintain the recommended

Journal of Athletic Training 81

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jat/article-pdf/43/1/80/1648923/1062-6050-43_1_80.pdf by guest on 30 January 2023



dietary intakes of 1000 to 1500 mg/d of calcium and

400 to 600 IU/d of vitamin D.47–51 High doses of both

supplements may be necessary to prevent or treat

osteoporosis and minimize fracture risk or prevent

fractures, especially in individuals who do not meet

recommended dietary intakes.45,50 Pharmacologic

treatment administered in the form of hormone

replacement therapy or the oral contraceptive pill52–54

requires careful deliberation. The results of such

treatment remain inconsistent in adequately restoring

bone loss or correcting the metabolic abnormalities that

compromise health and performance in amenorrheic

athletes.45 The reader is referred to the American

College of Sports Medicine’s revised position state-

ment45 on the female athlete triad for indications

and contraindications for administration of these

agents. In view of the potential irreversibility of bone

loss despite some of these interventions,45,53,54 prompt

identification of early-onset low bone mineral density

through use of dual-energy x-ray absorptiometry

(DXA) may contribute to reducing stress fracture

incidence and future morbidity resulting from osteo-

porosis.55,56

13. The sequelae of reproductive and skeletal complica-

tions require familiarity with the revised description of

the female athlete triad and its interrelationships

among energy availability, menstrual function, and

bone mineral density.45 These triad components are

now believed to exist along a continuum model of

health and disease. At the pathologic end of the

spectrum lies each component’s clinical manifestations

— low energy availability with or without eating

disorder, functional hypothalamic amenorrhea, and

osteoporosis. Although very few female athletes,

whether elite, young adult, or adolescent, simulta-

neously possess all clinical manifestations of the

triad,14,57–59 clinicians need to be mindful of the

interrelationship of triad components with respect to

Figure. Disordered-eating management protocol: outpatient setting.
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cause and pathogenesis. Individual disorders (alone or

in combination) should be addressed as soon as they
present to decrease the potential for irreversible health

consequences.45,59–61

14. Equal attention should be paid to male athletes who

exhibit signs and symptoms of EDs. Compared with

female athletes, males have no diagnostic hallmark

such as amenorrhea for detecting EDs.62 Absent overt

clinical signs coupled with the reluctance of males to

openly discuss their eating problems because of

feelings of shame and embarrassment over having
a stereotypically ‘‘female’’ disorder could result in

a delay in diagnosis and treatment.63–66

15. Because more commonalities than differences exist in

the physical and psychological characteristics of EDs

in young adult male and female athletes, similar

strategies should be used to detect and treat the

condition in both sexes.63,67,68

Predisposing Risk Factors

16. All certified athletic trainers should become knowl-
edgeable about the most common predisposing risk

factors for development of DE to understand its

complex causes and to minimize the possibility of

missing crucial information that may have important

implications for early detection and treatment. For

purposes of DE prevention and containment, the focus

of attention should be on those risk factors most

amenable to alteration: in particular, the pressure on

athletes to manipulate eating and weight for perfor-

mance and appearance thinness, as well as the

sociocultural and media-driven emphasis on appear-

ance thinness.27,69,70

17. The index of suspicion for DE should be high in all

types of sports. Current literature59 challenges the

perception that the prevalence of DE is greater in

sports in which a low body weight or small physique

is important for maximizing performance, subjective

evaluation and aesthetic ideals coexist, or body weight

restrictions apply.8,10,14,71,72 Intensified pressure to

attain or maintain an ideal body weight or body fat

percentage is not necessarily inherent in the activity

itself but in the athlete’s perception of what is

required for optimizing performance. It only follows

that avoiding external pressure on athletes to lose

weight is essential to avert a preoccupation with

Table 1. Diagnostic and Statistical Manual of Mental Disorders (4th edition) Criteria for Anorexia Nervosa
a

Description

A. Refusal to maintain body weight at or above a minimally normal weight for age and height (eg, weight loss leading to maintenance of body weight

less than 85% of that expected or failure to make expected weight gain during period of growth, leading to body weight less than 85% of that

expected).

B. Intense fear of gaining weight or becoming fat, even though underweight.

C. Disturbance in the way in which one’s body weight or shape is experienced, undue influence of body weight or shape on self-evaluation, or denial

of the seriousness of the current low body weight.

D. In post-menarcheal females, amenorrhea, ie, the absence of at least three consecutive menstrual cycles. (A woman is considered to have

amenorrhea if her periods occur only following hormone, eg, estrogen, administration.)

Specify Type

Restricting type: During the current episode of anorexia nervosa, the person has not regularly engaged in binge-eating or purging behavior (ie, self-

induced vomiting or the misuse of laxatives, diuretics or enemas).

Binge-eating/purging: During the current episode of anorexia nervosa, the person has regularly engaged in binge-eating or purging behavior (ie, self-

induced vomiting or the misuse of laxatives, diuretics or enemas).

aReprinted with permission from the Diagnostic and Statistical Manual of Mental Disorders, Text Revision. g 2000:589. American Psychiatric

Association.
20

Table 2. Diagnostic and Statistical Manual of Mental Disorders (4th edition) Criteria for Bulimia Nervosa
a

Description

A. Recurrent episodes of binge eating. An episode of binge eating is characterized by both of the following:

1. Eating, in a discrete period of time (eg, within any two-hour period), an amount of food that is definitely larger than most people would eat

during a similar period of time and under similar circumstances.

2. A sense of lack of control over eating during the episode (eg, a feeling that one cannot stop eating or control what or how much one is

eating).

B. Recurrent inappropriate compensatory behavior in order to prevent weight gain, such as self-induced vomiting; misuse of laxatives, diuretics,

enemas or other medications; fasting; or excessive exercise.

C. The binge eating and inappropriate compensatory behaviors both occur, on average, at least twice a week for three months.

D. Self-evaluation is unduly influenced by body shape and weight.

E. The disturbance does not occur exclusively during episodes of anorexia nervosa.

Specify Type

Purging type: During the current episode of bulimia nervosa, the person has regularly engaged in self-induced vomiting or the misuse of laxatives,

diuretics or enemas.

Non-purging type: During the current episode of bulimia nervosa, the person has used other inappropriate compensatory behaviors, such as fasting

or excessive exercise, but has not regularly engaged in self-induced vomiting or the misuse of laxatives, diuretics or enemas.

aReprinted with permission from the Diagnostic and Statistical Manual of Mental Disorders, Text Revision. g 2000:594. American Psychiatric

Association.
20
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dieting, which is considered the number-one trigger

for DE.13,73–75

Screening Methods

18. Because athletes with DE rarely self-identify due to

secrecy, shame, denial, and fear of reprisal,10,70,76

specific questionnaire items designed to assess DE

behaviors and attitudes should be incorporated into the

medical history portion of the PPE to facilitate the

detection process (Tables 6a, 6b).

19. If suspicions of DE are raised from interpretation of

questionnaire results, an in-depth personal interview by

a member of the health care team should follow for

a more accurate interpretation of circumstances.14,77–80

20. Practitioners should proceed with caution when consid-

ering the use of self-report psychometric questionnaires

such as the Eating Disorders Inventory (EDI),31 the

Eating Disorders Examination (EDE-Q),81 and the

Eating Attitudes Test (EAT)82 to screen for behavioral

and cognitive characteristics of DE in athletes. Although

the questionnaires have been widely used to screen

athletes for DE, they have not been specifically tested for

external validity with athletic populations and, conse-

quently, may result in inaccurate information. If

additional screening measures are desired to comple-

ment the medical history portion of the PPE, consider-

ation should be given to using instruments designed

specifically for athletes, as more information becomes

available on their validity with larger sample sizes and

with athletes in a variety of sports and sport settings and

at various levels of performance (Table 7).

21. In addition to using questionnaires and interviews,

certified athletic trainers, other health care providers,

and coaches should become more skilled observers of

an athlete’s behavior (eg, inappropriate dieting, weight

loss, suboptimal weight, fatigue, performance decre-

ment, and excessive exercise),37 which may provide the

quickest means of detecting DE.

Physiologic Measurements

22. Pursuit of performance and appearance thinness in

sport necessitates strategies that have the potential to

Table 3. Diagnostic and Statistical Manual of Mental Disorders (4th edition) Criteria for Eating Disorder Not Otherwise Specified
a

Description

A. For females, all of the criteria for anorexia nervosa are met except that the individual has regular menses.

B. All of the criteria for anorexia nervosa are met except that, despite significant weight loss, the individual’s current weight is in the normal range.

C. All of the criteria for bulimia nervosa are met, except that the binge eating and inappropriate compensatory mechanisms occur at a frequency of

less than twice a week or for a duration of less than three months.

D. The regular use of inappropriate compensatory behavior by an individual of normal body weight after eating small amounts of food (eg, self-

induced vomiting after the consumption of two cookies).

E. Repeatedly chewing and spitting out, but not swallowing, large amounts of food.

F. Binge-eating disorder: recurrent episodes of binge eating in the absence of the regular use of inappropriate compensatory behaviors

characteristic of bulimia nervosa.

aReprinted with permission from the Diagnostic and Statistical Manual of Mental Disorders, Text Revision. g 2000:594–595. American Psychiatric

Association.
20

Table 4. Psychological and Behavioral Characteristics of Eating-Disordered Athletes
a

Dieting (unnecessary for health, sports performance, or appearance)

Self-critical; especially concerning body weight, size and shape in addition to performance

Avoidance of eating and eating situations

Secretive eating

Ritualistic eating patterns

Claims of ‘‘feeling fat’’ despite being thin
b

Resistance to weight gain or maintenance recommended by medical providers

Unusual weighing behavior (ie, excessive weighing, refusal to weigh for health or safety reasons, negative reaction to being weighed)

Compulsiveness and rigidity, especially regarding eating and exercising

Excessive or obligatory exercise beyond that recommended for training or performance

Exercising while injured despite medically prescribed activity restrictions

Restlessness; relaxing is difficult or impossible

Change in behavior from open, positive, and social to suspicious, untruthful, and sad

Social withdrawal

Depression and insomnia

Binge eatingc

Agitation when binging is interrupted
c

Evidence of vomiting unrelated to illness
c

Excessive use of the restroom or ‘‘disappearing’’ after eating
c

Use of laxatives or diuretics (or both) that is unsanctioned by medical providers
c

Substance abuse, whether legal, illegal, prescribed, or over-the-counter drugs, medications, or other substances
c

aAdapted from The Female Athlete, Mary Lloyd Ireland and Aurelia Nattiv (eds.), Jorunn Sundgot-Borgen, Disordered Eating, p. 243, 2002, with

permission from Elsevier Science.
24

bIndicates especially for anorexia nervosa.
cIndicates especially for bulimia nervosa.
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provide essential information for nutritional support

and training status of athletes over and above the use of

scale weight.27,86 Consideration should be given to

assessing body composition, with special reference to

gradual changes in fat mass and fat-free mass and, if

possible, the amount and quality of lean muscle mass

instead of percentage of body fat. Calculating the body

mass index (BMI) should also be considered to monitor

appropriateness of weight for height, which varies by

age and sex.

a. Assessing Body Composition. Body composition

should be monitored only under the following

conditions: (1) A qualified individual, who is

appropriately trained and proficient in assessing

and interpreting results, has been designated to

handle the process, (2) The same individual is

available for serial measurements to minimize

variation among assessments and technicians, and

(3) A registered dietitian is available if results call

for nutritional support. Additionally, the measure-

ment process and data exchange should be handled

in a manner that protects the privacy, confidenti-

ality, and self-esteem of athletes. The following

procedures will facilitate the process:

N Deemphasize the importance of an ideal body

weight or body fat percentage. Individual

differences in body weight and composition are

considerable, so a range of normal variation

among athletes in a given sport or event should

be recognized.

N Emphasize changes in estimated fat mass or lean

muscle mass in individual athletes during the

season. Absolute estimates of fat mass or

percentage of body fat have limited utility given

the wide range of individual differences and

potential measurement variability.

N Avoid public discussion of the results. Data

should be confidential and shared only with the

athlete in a private setting. Coaches should not

be present during the measurement process or

the data exchange. Depending on the health and

training status of the athlete, it may be necessary

to share results with coaches or close significant

others (CSOs). This should be determined on an

individual basis and only after receiving disclo-

sure permission from the athlete.

N Establish an interval of at least 2 to 3 months

between serial measurements, so that short-term

fluctuations in body weight do not confound

assessments or decisions.

b. Calculating the Body Mass Index. The body mass

index (BMI) should be used as a screening tool to

determine the appropriateness of an athlete’s body

weight for height, which varies with age and sex.

For the measurement of height, the athlete should

not be wearing shoes. Weight should be measured

with the athlete wearing minimal clothing (shorts,

T-shirt) and using a regularly calibrated scale.

Accuracy of measurement is essential.

N A BMI ,18.5 kg/m2 has been recommended by

the World Health Organization (1998) as in-

dicative of being underweight in adults

($18 years of age).87 Although this level may

Table 5. Physical Signs/Symptoms of Eating-

Disordered Athletes
a

Cardiovascular

Bradycardia

Hypotension

Atrial and ventricular arrhythmias

Electrocardiographic abnormalities

Acrocyanosis

Endocrine

Hypoglycemia

Decreased testosterone levels in males

Low female sex hormone levels

Amenorrhea or menstrual dysfunction

Reduced bone mineral density

Stress fractures

Delayed onset of puberty
b

Short stature/arrested skeletal growth
b

Gastrointestinal

Constipation, bloating, postprandial distress

Abdominal pain

Bowel irregularities

Fluids and Electrolytes

Dehydration

Electrolyte abnormalities

Hypokalemia

Muscle cramps

Metabolic alkalosis

Edema

Thermoregulation

Hypothermia
b

Hematologic

Anemia

Dermatologic

Hair loss
b

Dry skin, brittle hair and nails
b

Lanugo
b

Callus or abrasion on back of hand (from inducing vomiting)
c

Oral/facial

Dental decay

Pain in pharynx

Swollen parotid glands
c

Others

Significant weight loss (beyond that necessary for adequate sport

performance)
b

Frequent and often extreme weight fluctuations
c

Low weight despite eating large volumes
c

Fatigue (beyond that normally expected in training or competition)

Muscle weakness

aAdapted from The Female Athlete, Mary Lloyd Ireland and Aurelia

Nattiv (eds.), Jorunn Sundgot-Borgen, Disordered Eating, p. 242, 2002,

with permission from Elsevier Science.
24

bIndicates especially for anorexia nervosa.
cIndicates especially for bulimia.

Journal of Athletic Training 85

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jat/article-pdf/43/1/80/1648923/1062-6050-43_1_80.pdf by guest on 30 January 2023



be somewhat arbitrary, it is widely used in-

ternationally and should be considered in

context with other health indicators and history.

N No agreed-upon cut-off points exist for individu-

als ,18 years of age. When evaluating the BMI of

an adolescent athlete of high school age (approx-

imately 14 to 18 years) in the context of being

underweight, the 5th percentile of the Centers

for Disease Control and Prevention growth

charts (2002) may be used (http://www.cdc.gov/

Table 6a. Medical History Review — Disordered Eating Questionnaire Items
a

N Are you currently, or have you in the past year, followed a particular ‘‘diet’’?___Yes___ No

N How many meals (ie, breakfast, lunch, dinner) do you eat each day? ________ How many snacks? ________

N Are there certain food groups that you refuse to eat (meat, breads, etc?) ________

N Do you ever limit food intake to control weight? ___Yes ___ No

If yes, do you (circle below)...

Decrease the amount of food you eat during the day / skip meals /

limit carbohydrate intake / limit fat intake / cut out snack items /

Other________

N Do you ever feel out of control when eating or feel that you cannot stop eating? ___Yes ___ No

N Do you take vitamin supplements?___Yes___ No

If yes, what type?______ How often (daily, a few times a week)?_____

N Do you take nutritional supplements?___Yes ___ No

If yes, what type?________ How often (daily, a few times a week)?________

N What do you currently weigh?________ Are you happy with this weight?___Yes___ No

If not, what would you like to weigh?__________

N What was the most you’ve weighed in the past year? ________

N What was the least you’ve weighed in the past year? _________

N Do you gain or lose weight regularly to meet demands of your sport?___Yes ___ No

N Has anyone recommended that you change your weight or eating habits?___Yes ___ No

If yes, specify (coach, parent, friend) ________________________________

N Has anyone ever set a target weight for you or subjected you to routine weigh-ins? ___Yes___ No

N Have you ever tried to lose weight by using any of the following methods? (circle below)

Vomiting / laxatives / diuretics / diet pills / exercise

N Do you regularly exercise outside of your normal practice schedule? ___Yes ___ No

If yes, describe your activities. ______________

N Have you ever been diagnosed with an eating disorder? ___ Yes ___ No

N Do you think that you might have an eating disorder? ___Yes ___ No

N Have you ever been treated for a stress fracture? ___Yes ___ No

If yes, how many have you had?____ What body part(s) was involved? ____When did the injury occur? ______

How was the diagnosis made (X-ray, bone scan, MRI, CT)? ___________________

aSample questionnaire items for recognition of disordered eating. Adapted from Agostini R et al: Medical and Orthopedic Issues of Active and

Athletic Women. g 1994:39, with permission from Elsevier.

Table 6b. Menstrual History Review — Sample Questionnaire Items
a

N Have you ever had a menstrual period? ___Yes___ No

If yes –

N How old were you when you had your first menstrual period?_______

N When was your last period?_______

N How many days are there between your periods from the first day of your menstrual cycle to the first day of your next cycle?

_______ 3 days ______ more than 3 – 10 days______ more than 10 days

N How many periods have you had in the past 12 months?_______ In the past 6 months?_______

N Have you ever missed 3 or more consecutive months of your menstrual periods? ___Yes ___ No

If yes, how many consecutive months have you missed your period?_______

N Does your menstrual cycle change with a change in the intensity, frequency or duration of training?

___ Yes ___ No

If yes, does it become (circle below)…

Lighter / Heavier / Shorter / Longer / Disappear

N Do you ever have trouble with heavy bleeding? ___ Yes ___ No

N Do you ever experience cramps during your period? ___ Yes ___ No

If yes, how do you treat them? ________________________________

N Are you on birth control pills or hormones? ___ Yes ___ No

If yes, were they prescribed for (circle below)…

Irregular periods / No periods / Painful periods / Birth control

N When was your last pelvic examination? _________

N Have you ever had an abnormal Pap smear? ___Yes ___ No

N Have you ever been treated for anemia (low hemoglobin or iron)? ___Yes ___ No

N Is there any history of osteoporosis (thinning of the bones) in your family? ___Yes ___ No

aAdapted from Agostini R et al: Medical and Orthopedic Issues of Active and Athletic Women. g 1994:39, with permission from Elsevier.
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growthcharts/). An athlete with a BMI less than

the sex-specific and age-specific 5th percentile may

be underweight (allowing for individual differ-

ences in maturity status and, in particular, the

timing and tempo of the adolescent growth spurt).

N A young adult athlete with a BMI ,18.5 kg/m2

or an adolescent athlete with a BMI less than the

age-specific and sex-specific cut-off who experi-

ences a decline in BMI should be monitored for

a reasonable period and evaluated for eating

behaviors, training practices, and potential

stressors (eg, pressure from coaches). In the case

of the adolescent athlete, the evaluation may

require an assessment of maturity status.

N An interval of at least 2 to 3 months should be

established between serial measurements of

height and weight to evaluate short-term fluc-

tuations in the BMI.

N An athlete with a persistently low or a declining

BMI should be referred for medical evaluation.

N Preadolescent and early-adolescent athletes (gen-

erally ,12 years of age) should not have the BMI

evaluated routinely. Instead, attention should be

focused on monitoring growth in height and

weight, assessing maturity status if necessary,

improving nutrition and physical activity beha-

viors, promoting self-acceptance, and developing

attitudes related to healthy lifestyles.

Managing Athletes with Disordered Eating

Initial Contact

23. If DE is suspected, the initial intervention should be

facilitated by an authority figure who has the best

rapport with the athlete. The facilitator should be

prepared to (1) approach the athlete with sensitivity

and respect while adhering to disclosure regulations

regarding patient confidentiality; (2) indicate specific

observations of concern; (3) expect denial, anger, and/

or resistance; and (4) have expertise readily accessible

for consultation and/or timely referral.88

24. If suspicions of DE are confirmed, the athlete should be

referred to the supervising physician for an initial

evaluation, beginning with a thorough medical history

review and physical examination (Table 8). Based on the

findings of the evaluation, laboratory studies and

electrocardiography may also be indicated to obtain

a more accurate representation of the seriousness of the

problem. Collaboration among all members of the health

care team should follow to determine the most appropri-

ate setting for treatment and to prioritize interventions.

Treatment Settings

25. Outpatient treatment settings should suffice for most

athletes who have mild symptoms of brief duration;

stable weight, cardiac, and metabolic function; absence

of comorbid conditions; and cooperative fami-

Table 7. Representative Screening Instruments for Assessment of Disordered Eating in Athletes

Instrument Description

Survey of Eating Disorders among Athletes

(SEDA)9
Self-report: a 33-item questionnaire for identifying eating abnormalities in addition to factors specific

to the athletics environment that may contribute to the onset or development of disordered

eating. These factors include whether weight loss was required for performance thinness,

appearance thinness, or to meet a lower weight classification, and/or triggered by comments or

instructions by coaches or other athletics support personnel. It also examines whether the

athlete was subjected to public weigh-ins and/or public scrutiny of the results.

Athletic Milieu Direct Questionnaire

(AMDQ)83

Self-report: a 19-item screening instrument for identification of eating disorders/disordered eating in

National Collegiate Athletic Association Division I female athletes. A variety of response

categories are used, including a 4- to 6-point Likert scale as well as multiple and dichotomous

responses.

Female Athlete Screening Tool (FAST)84 Self report: a 33-item screening instrument that examines atypical exercise and eating behaviors in

female athletes. Respondents rate each item on a 4-point Likert scale.

College Health Related Information Survey

(CHRIS)85

Self-report: a 32-item screening test designed to ascertain information relevant to college athletes

in 4 areas – mental health problems, eating problems, risk behaviors, and performance

pressure. The screen is appropriate for both male and female athletes.

The Physiologic Screening Test (PST)79 Self-report combined with physiologic measurements: An 18-item screening test consisting of 14

items that require self-report responses based on physiologic factors (instead of eating

behaviors) and 4 items based on physiologic measurements. The following variables are

assessed: standing diastolic blood pressure, waist:hip ratio, percentage of body fat, parotid

gland enlargement, menstrual history and frequency, weight history and perceptions of body

weight, exercise habits after practice, frequency of bowel movements and normalcy of stools,

pain and bloating in the abdomen, and dizziness when rising quickly.

The Health, Weight, Dieting, and Menstrual

History Questionnaire59

Self-report: a 53-item questionnaire divided into 4 categories for the assessment of disordered

eating — general health (including menstrual function and bone health), body weight (including

abnormally high or low body weight and/or weight fluctuations), dieting behaviors (including

energy restriction, bingeing, and/or purging), and body image (including global and specific body

part satisfaction/dissatisfaction). The questions were derived from 2 existing eating-disorder

screening tools along with information gleaned from an extensive review of the literature

pertaining to disordered eating in female athletes.

Journal of Athletic Training 87

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jat/article-pdf/43/1/80/1648923/1062-6050-43_1_80.pdf by guest on 30 January 2023



lies.24,25,27,76 Development of a treatment plan that

includes medical surveillance, timely nutritional in-

tervention, and a supportive environment may be all

that is necessary to contain incipient problems and

promote recovery.18,76 More established cases require

psychotherapy.22,28,89 Although athletes undergoing

outpatient treatment can remain in their homes or in

residential campus settings, attend school, and partic-

ipate in athletics, these advantages must be balanced

against the risks of failure to progress in recovery.

26. More restrictive and intensive treatment settings,

including inpatient hospitalization, residential centers

specializing in EDs, or partial hospitalization, should

be considered if weight, cardiac, and metabolic status

destabilize or outpatient treatment is unsuccess-

ful.17,24,89

Therapeutic Interventions

27. In an outpatient treatment setting, physician-coordi-

nated interventions should first be aimed at enlisting

the expertise of a registered dietitian to optimize

calorie and nutrient intakes for energy homeostasis

and, in more serious cases, to design and implement

medical nutrition therapy protocols that address the

biological and psychological effects of severe caloric

deprivation.90–92 Enlisting the services of a clinical

psychotherapist may be necessary simultaneously to

help interrupt pathogenic behaviors and resolve

psychological, familial, social, and environmental

issues contributing to their development and perpet-

uation.22,89,93,94 Pharmacologic treatment may also be

helpful, especially in patients with significant symp-

toms of depression, anxiety, or obsessions.76,89

28. All certified athletic trainers should be prepared to

assume the role of informed patient advocates in the

management of athletes with DE. Because of their

frequent daily interactions with athletes and familiar-

ity with their immediate and long-term health care

needs, athletic trainers are in a unique position to

assist with or supervise the myriad of anticipated tasks

described in Table 9.

29. Certified athletic trainers should be mindful of their

scope of practice limitations. Although they have the

clinical knowledge and skills to identify signs and

symptoms that indicate risk, confront athletes with

suspicious behaviors, and provide assistance as needed

to facilitate timely referrals and treatment compliance,

diagnosis and treatment can only be managed by

physicians and psychotherapists who specialize in

EDs.23

30. Certified athletic trainers should resist pleas from

athletes with DE to work individually with them in

a subconscious attempt to avoid referral and compre-

hensive treatment.23 The therapeutic alliance that often

develops makes it tempting to accommodate the request.

31. Certified athletic trainers should be prepared to

enforce limitations of physical workouts based on

recommendations of caregivers and to intervene when

training expectations are potentially dangerous or

detrimental.

32. Certified athletic trainers should have knowledge of

the psychotropic medications commonly prescribed to

treat symptoms that accompany EDs, including their

potential side effects. They should also be able to

recognize symptoms of missed doses or overdose. The

supervising physician, other caregivers, and family

members should be contacted immediately if behav-

ioral warning signs such as agitation, irritability,

suicidal tendency, or unusual changes in behavior

are observed.

33. Certified athletic trainers should work closely with

athletics administrators, legal counsel, and coaches

when handling health, safety, ethical, and procedural

questions related to managing athletes with DE.

Successful outcomes are highly dependent on skillful

handling of issues that arise after DE identifica-

tion and during the course of treatment and follow-up

care.

Issues in Treatment and Follow-Up Care

34. It is reasonable for an athlete with DE to continue

sport participation only if health risks are determined

to be minimal and the athlete complies with all

treatment components and training modifications,

has a genuine interest in competing, and realizes

treatment must always take precedence over sport

participation.69

35. Consequences for athletes who are noncompliant

with treatment recommendations should be ap-

propriate. When treatment is resisted, suspending

participation should be considered by the health

care team until compliance is established.25,69 How-

ever, caregivers should be mindful that suspen-

sion could result in potentially harmful conse-

quences, as it represents a major setback in the

athlete’s ability to achieve training and competitive

goals.28

36. A written contract, agreed upon and signed by the

athlete and health care team coordinator or designate,

may be helpful in some circumstances to promote

treatment compliance.27,93 Table 10 provides an ex-

ample of a contract that can be easily modified to meet

the situational needs of an athlete who is in the active

phase of an ED.

37. At the outset, parental support should be obtained

within disclosure regulations when discussing and

implementing management strategies for symptomatic

athletes. Engaging parents and CSOs early in the

process helps to facilitate cooperation with the

treatment protocol and acceptance of any changes in

treatment settings or strategies that may be required if

health destabilizes.

38. If an outpatient treatment setting is unsuccessful,

caregivers should be prepared to handle issues that

surface when transitioning the athlete’s care to a more
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restrictive setting. Caregivers should continue to

advocate for the athlete by facilitating referrals;

maintaining open lines of communication with pro-

viders and CSOs to keep abreast of the patient’s

progress; and preparing the athlete and CSOs for the

possibility that access to appropriate care may be

delayed due to waiting lists or constrained by

monetary or insurance difficulties.95–97

39. If the athlete responds favorably to outside treatment

and is medically cleared to reengage in the previous

environment with the goal of sport reentry, the

organization’s resources should be assessed for ade-

quacy in handling the full complement of maintenance

care required to prevent potential relapse. The

ultimate responsibility should rest with the organiza-

tion’s supervising physician, in consultation with other

members of the DE health care team, after careful
review of all pertinent medical records and completion

of a comprehensive physical examination.

The Uniqueness of Adolescence: Special Considerations

40. Given the biological and behavioral changes occurring

during adolescence and, importantly, their interac-

tions, certified athletic trainers who work with

adolescent athletes should have a firm understanding

of the basic principles of physical growth (specifically

Table 8. Components of the Initial Medical Evaluation

Medical History
a

N Symptoms and screening results related to the diagnosis of disordered eating

N Eating patterns, weight history (lowest, highest, recent changes), and nutritional status with special reference to dietary and fluid restraint; growth

and development in children and adolescents

N Details of previous and current treatment programs for disordered eating (ie, medications, psychological and nutritional interventions)

N Exercise/sports training history: duration and frequency of training per week; aerobic and anaerobic training volumes; time spent exercising

outside of normal training regimen (eg, cycling, jogging, calisthenics)

N Prior or current bone stress injuries/reactions and chronic musculoskeletal injuries

N History and treatment of other conditions, including endocrine disorders, infections, chronic diseases, previous surgeries, and medications

N Family history, including weight history, disordered eating, and osteoporosis among family members and ages at menarche and menstrual

problems of mothers and sisters

N Brief psycho-social history: life stressors (eg, social, academic, sports, family, or economic); conflict and support systems at home, at school, in

social environment; coping skills and methods; history of depressive symptoms; physical or sexual abuse; general mood, body image satisfaction;

and sources of self esteem

N Use of alcohol, tobacco, and/or controlled substances

Physical Examinationa

N General physical examination: age (decimal age: date of measurement minus date of birth); height, weight, BMI; comparison with age- and sex-

specific references for children and adolescents (http://www.cdc.gov/growthcharts/); note change/rate of change from prior measurements.

N Stage of sexual maturation (breasts, pubic hair in girls; genitals, pubic hair in boys — if appropriate to examine at the time); age at menarche

N Evaluation of vital signs; pulse by palpation, blood pressure with auscultation in both supine and standing, and temperature

N Cardiac examination

N Oral, salivary gland, and thyroid examination

N Skin, hand, and finger examination

N Consider pelvic examination in female athletes presenting with irregular or absent menses

N Consider differential diagnoses for an eating disorder: metabolic disease, malignancy, inflammatory bowel disease, achalasia (difficulty

swallowing), infection

Laboratory Assessments
b

N Basic Analyses: Consider for all patients.

N Complex metabolic profile (CMP): electrolytes, blood urea nitrogen (BUN) level; creatinine level; liver function studies, glucose, calcium

N Thyroid function (free T4, TSH)

N Complete blood count (CBC)

N Urinalysis (evaluate for pH, specific gravity, signs of infection)

N Additional Analyses: Consider for undernourished and severely symptomatic patients

N Magnesium, phosphorus levels

N Osteopenia and Osteoporosis Assessments: Consider for patients underweight more than 6 months or amenorrheic for more than 3 months

N Dual-energy X-ray absorptiometry (DXA)

N Estradiol level in females; Testosterone level in males

N Nonroutine Assessments: Consider for specific unusual indications

N Luteinizing hormone (LH) and follicle-stimulating hormone (FSH) levels: For persistent amenorrhea at normal weight

N Brain magnetic resonance imaging (MRI) and computerized tomography (CT): For ventricular enlargement correlated with degree of

undernutrition

N Stool: For blood

N Chest X-ray

Electrocardiography
a

N Appropriate if resting, supine pulse is ,50 beats/min, electrolyte abnormality is present, or if there is frequent purging, dehydration, or

prolonged caloric restriction

N Note for findings of bradycardia, low voltage, low or inverted T-waves, QT dispersion, or prolonged QT interval

aAdapted from Agostini R et al: Medical and Orthopaedic Issues of Active and Athletic Women. g 1994:147, with permission from Elsevier.
bAdapted, by permission, from the American Psychiatric Association. Practice guideline for the treatment of patients with eating disorders (revision).

Am J Psychiatry. 2000;157(suppl 1):1–39.
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Table 9. Anticipated Responsibilities of the Certified Athletic Trainer

N Intervene if an athlete is suspected of having disordered eating and make appropriate referrals when warranted;

N Prepare the athlete for referral and address any questions or concerns relevant to the referral;

N Arrange for treatment according to the caregivers’ directives;

N Maintain open lines of communication on a regular basis with and among caregivers as individual treatment plans are formulated for the patient;

N Ensure that all caregivers are aware of the treatment plan in its entirety;

N Provide feedback to caregivers regarding the athlete’s progress relative to training and performance, interpersonal issues, academics, and family

factors;

N Assist in the coordination of ongoing medical surveillance plans characterized by periodic check-ups and serial health testing that helps

caregivers monitor the progress of athletes and determine if treatment plans are in line with meeting their special medical needs;

N Monitor the athlete’s compliance with the treatment plan by maintaining records of scheduled appointments, noting missed appointments, and

charting changes in body weight, body composition, and sport-specific measures; share noncompliance issues with all caregivers;

N Assume the role as liaison among coaches and caregivers in circumstances where athletics participation may have to be modified or discontinued

due to energy deficits, injury, or treatment noncompliance;

N Enforce limitations of workouts based on recommendations of caregivers and intervene when training expectations are potentially dangerous or

detrimental;

N Intervene in a crisis situation when the immediate welfare and safety of the athlete is in jeopardy (eg, impending relapse, athlete is acutely

suicidal) and arrange for appropriate referral;

N Field questions, concerns, observations, and criticisms from the athlete as well as coaches, teammates, parents, and close significant others (the

latter group of individuals should be encouraged to share observations and concerns with the certified athletic trainer and other caregivers, being

mindful of the patient’s right to privacy);

N Remain sensitive to the athlete’s preferences for staying connected with teammates in an effort to help ease the feelings of loneliness and

alienation that are associated with participation restrictions;

N Adhere to disclosure regulations regarding patient confidentiality;

N Ensure that matters relative to insurance and expense coverage have been discussed and that the financial aspects of the treatment plan are

manageable for the athlete and his/her family;

N Consult with athletics administrators on issues that can complicate care, in particular, coaches and support staff who trigger or perpetuate the

problems and ignore suspicious behaviors, athletes who are resistant to referral or noncompliant with the treatment process; and parents or close

significant others who are uncooperative.

Table 10. Sample Contractual Agreement for Continued Athletic Participation in the Active Phase of an Eating

Disorder (Noncompliance)
a

Dear

As a representative of your health care team, I am pleased to inform you that your physical condition presently suggests no immediate health risk.

However, it has been brought to my attention that you have not been complying fully with the treatment plan that has been formulated for you. I want

to remind you how important it is to take the appropriate steps to care for yourself. Our health care team will do everything possible to assist you in

this effort. To ensure that your health remains stable, your current athletics participation status for the remainder of the school year will be contingent

on your compliance with the following:

1. Receive individual psychotherapy from ________________ once a week so that you can address all issues and find healthy ways to cope with

them;

2. See Dr. _______________ for medical evaluation of your health status, including lab tests if necessary, every other week to ensure your

physical well-being;

3. Participate in nutritional counseling sessions according to a schedule recommended by our registered dietitian, ________________;

4. Maintain your body weight over _______________ pounds (if applicable). Anticipate weekly monitoring of your weight if it falls below this level.

5. Sign and leave on file a release of information with _______________ permitting our health care professionals to communicate openly and freely

with each other, members of the coaching staff, your parents, and your caregivers at home.

6. See your home-based physician and therapist during the winter and summer breaks. Prior to your return to campus, your attending physician

and therapist must send Dr. _______________ a letter indicating the following: (a) you are ready to return to school; (b) you have been in

treatment; (c) you are ready to take on the academic, training, performance, and social challenges for the semester; and (d) you are taking any

medication recommended and prescribed by your psychotherapist. This letter should be in the possession of Dr. _______________ prior to your

arrival on campus in _______________. Additionally, we would like you to talk with Dr. _______________ in person or by phone to discuss your

plans for the semester and confirm your ability to return. Upon your return to campus, you should anticipate meeting with Dr. ______________

for a re-entry evaluation so that your medical status can be assessed, activity status determined, and further treatment options explored, if

necessary.

7. Check-in routinely with your certified athletic trainer, _______________, who will be available to assist you.

(Athlete’s Name), I am confident that you have the ability and support to address the health concerns that you are currently facing. It is our every

expectation that you will comply with all necessary medical and personal advice to advance your recovery so that you can continue to flourish in

this environment.

Please sign below verifying that you are prepared to comply with the stipulations outlined above.

Athlete’s Signature ___________________________Date _____________

Sincerely,

(Athletics Administrator or Supervising Physician)

aSample contractual disordered-eating agreement. Adapted with permission of author, D.C. Wood, J.D. (debra.wood@scrippscollege.edu, email),

April 21, 2006.
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the growth spurt), biological maturation (sexual,

skeletal, and somatic), and behavioral development

occurring at this critical stage in the life cycle.

41. Changes in size, physique, and body composition during

adolescence may influence perceptions of self and

specifically appearance. Some adolescent athletes may

display dissatisfaction with, and anxiety over, body

weight, size, and shape.98–101 Certified athletic trainers

should be aware of potential changes in self-perceptions

and concerns for appearance, especially in aesthetic

sports (eg, gymnastics, diving, figure skating) in which

physical appearance may be a part of the judging process.

42. Potential biomedical complications of DE during

adolescence, specifically prolonged energy deficiency,

altered menstrual function, and impaired bone mineral

accretion during this period of rapid physical growth

and attainment of biological maturity, can have long-

term effects.18 In this context, the threshold for

potential intervention with adolescent athletes at risk

should be lower than that for adult athletes.18

43. Certified athletic trainers who work with adolescent

athletes should be aware of the need for regular

monitoring and recognition of potential problems in

this age group and for prompt referral to medical staff

as required.

44. Many athletics programs for adolescents have limited

resources and may not have access to essential support

staff when potential problems with athletes arise. In

addition to the certified athletic trainer, it is essential

that the family and relevant school authorities (eg,

school nurses, guidance counselors) be involved in the

process. It is also important to identify resources in the

community such as psychotherapists and registered

dietitians in anticipation of the need for additional

assistance.

Preventing Disordered Eating

45. Mandatory educational programs for athletes, coa-

ches, certified athletic trainers, and other athletics staff

members should be implemented on an annual basis.

Information focused on the most commonly asked

questions about DE should be disseminated: Who is at

risk? What are the barriers to identifying problems at

an early stage? What are the signs, symptoms, and

medical complications? What are the medical and

performance consequences? What resources are avail-

able to help symptomatic athletes? How is treatment

accessed? How should certified athletic trainers,

coaches, teammates, and CSOs respond to an athlete

suspected of having DE? What are the best preventive

measures?

46. All athletes should be educated on the impor-

tance of optimal nutrition practices to reduce the

risk of medical and performance problems asso-

ciated with prolonged energy and nutrient depriva-

tion.

47. Female athletes should be educated on the health and

performance consequences of menstrual irregularities

and the importance of seeking timely medical in-

tervention at the first sign of abnormalities.

48. The educational program should be evaluated rou-

tinely to determine its effectiveness in changing the

knowledge level, attitudes, and behaviors of athletes as

well as those participating in their health maintenance

and performance enhacement to better minimize,

contain, manage, and prevent problems.

49. Certified athletic trainers should be familiar with

reputable Web sites of organizations that provide

factual information on DE, healthy eating, and safe

weight-regulation practices (Table 11).

50. Certified athletic trainers should also be familiar with

disreputable Web sites, such as pro-ana (anorexia) and

pro-mia (bulimia), consisting of harmful information

devoted to the continuation, promotion, and support

of EDs that glamorize the deadly disorders.18

BACKGROUND AND LITERATURE REVIEW

Definitions and Diagnostic Criteria

Disordered eating is best conceptualized along a contin-
uum of pathogenic eating and weight control behaviors
encompassing a full spectrum of clinical and subclinical
classifications.1–4 For purposes of this discussion, DE is
preferred when reference is made to the entire spectrum of
abnormal behaviors, whereas ED is preferred when
a definite clinical classification of abnormal behaviors is
discussed. Classifications of particular importance include
AN, BN, and EDNOS.

Anorexia and Bulimia Nervosa. Clinical or full-syndrome
EDs are characterized by strict diagnostic criteria estab-
lished by the American Psychiatric Association and
identified in the DSM-IV.20 The 2 most identifiable clinical
EDs are AN and BN, which are complicated by
dysfunction of multiple physiologic systems, nutritional
deficiencies, and psychiatric diagnoses.102

Anorexia nervosa is distinguished as the extreme of
restricting behavior and is manifested as a refusal to
maintain normal body weight for age and height, whereas
BN refers to a cycle of food restriction or fasting followed
by binging and purging.20 Although the disorders have
typical clinical features for establishing the diagnoses
(Tables 1 and 2),20 both are characterized by body weight
preoccupation, excessive self-evaluation of weight and
shape, and an illusion of control gained by manipulating
weight and dietary intake. These commonalities clarify why
up to 50% of patients with AN develop bulimic symptoms
and some patients who are initially bulimic develop
anorexic symptoms.103

In the United States, it is estimated that AN and BN
affect nearly 10 million females and 1 million males,
primarily adolescents and young adults.104,105 Although
clinical EDs are more common in females than males, they
have similar incidences of comorbid psychopathology and
similar levels of core behaviors and attitudes when matched
for current age, ED subtypes, and age at onset of the ED.63

In adolescents, the incidence of clinical EDs has increased
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at an alarming rate over the past few decades; AN
represents the third most common chronic illness among
adolescent girls.106 Its true prevalence may be even higher
because it is undiagnosed in up to 50% of cases.107

Eating Disorders Not Otherwise Specified. Individuals
who present with all but a few of the diagnostic criteria that
distinguish AN or BN are classified as having atypical EDs
defined by DSM-IV20 criteria as EDNOS (Table 3). Nearly
50% of patients in the general population with EDs who
present to tertiary care programs are diagnosed with
EDNOS; moreover, the subsyndrome appears to be
particularly common among adolescents.89

Subclinical Syndromes

The DSM-IV20 clinical criteria for diagnosis of AN, BN,
and EDNOS were developed for nonathletes and are
distinguished by significant psychiatric morbidity. Athletes
are more likely to present with less extreme behavioral
indicators and psychological symptoms that represent
subclinical variants of AN, BN, and EDNOS.6,12–15,27,108–111

Maladaptive behaviors may begin simply as a means of
enhancing performance by losing weight or, perhaps in-
advertently, by failing to maintain adequate energy availabil-
ity during high-intensity or high-volume sport training and
not necessarily from psychopathology.110,112 Athletes may
also show evidence of some common psychological traits
associated with clinical EDs, such as high achievement
orientation, self-motivation, rigid self-discipline, and perfec-

tionism.6,22,113–115 However, these traits also correlate with
success in athletics and are important determinants in the
drive for performance excellence.

Athletes comprise a unique population.13 They are
widely regarded as a special subgroup of healthy individ-
uals with physically demanding lifestyles who are seemingly
invincible and are often capable of extraordinary athletic
feats.116 Determining when behaviors and attitudes specific
to diet and exercise are progressing to pathogenic levels
consistent with EDs is challenging due to the influence of
performance expectations, training demands, energy re-
quirements, and personality characteristics.10,89,117 Aware-
ness of behavioral and psychological indicators of athletes
with EDs may be helpful in determining an athlete’s risk
potential (Table 4).

Physical Signs, Symptoms, and
Medical Complications

Recognizing physical signs and symptoms associated
with EDs is critical to prevention and early treatment of
a wide range of medical complications secondary to
malnutrition or purging (Table 5). Some complications
are relatively benign, whereas others are potentially life
threatening. In some cases, the athlete may only present
with vague medical complaints, generalized muscle fatigue,
or dehydration.14,19 The fact that ED behaviors are well
concealed further complicates the scenario in terms of
recognition. Therefore, the degree of physiologic compro-
mise is best understood with an examination of signs,
symptoms, and potentially serious complications that can
manifest with full-syndrome EDs.

Anorexia nervosa has the highest mortality rate of any
psychiatric illness, estimated at 10% within 10 years of
diagnosis.118 Death is secondary to cardiac arrest, starva-
tion, other medical complications, and suicide.89 The
mortality rate in BN is lower, approximately 1% within
10 years of diagnosis.119 However, these figures may be
deceiving,102 as patients frequently move between diagnos-
tic categories over the course of their illness. As previously
mentioned, up to 50% of patients with AN develop bulimic
symptoms103 but still carry the primary diagnosis of AN.

Physiologic effects of EDs are widespread, and no organ
system is spared.17 Malnutrition decreases metabolic rate
and causes abnormalities in the cardiovascular, reproduc-
tive, skeletal, thermoregulatory, gastrointestinal, and other
systems. The resultant abnormalities can be particularly
dangerous and especially problematic for athletes who
continue to train intensively in an energy-deficient or
nutrient-deficient state.

Cardiovascular complications include sudden cardiac
death due to arrhythmias, electrolyte abnormalities, and
ipecac-induced cardiomyopathy.120–122 The signs of car-
diovascular abnormalities secondary to chronic caloric and
fluid deprivation can include severe sinus bradycardia
(resting heart rate ,50 beats/min during the day and
,45 beats/min at night), hypotension (,80/50 mm Hg),
orthostatic changes in pulse (.20 beats/min) or blood
pressure (.10 mm Hg), decreased myocardial contractili-
ty, valvular dysfunction, impaired left ventricular function,
delayed capillary refill, and acrocyanosis (bluish color of
the distal extremities or lips).17,18,120,123–125 Electrocardio-
graphic changes can be present126 and manifest as

Table 11. Useful Resources

Web Sites

Academy of Eating Disorders (www.aedweb.org)

National Eating Disorders Association

(www.nationaleatingdisorders.org)

International Association of Eating Disorder Professionals

(www.iaedp.com)

National Association of Anorexia Nervosa and Associated Disorders

(www.anad.org)

Sports, Cardiovascular and Wellness Nutritionists (www.scandpg.org)

National Collegiate Athletic Association Web site on nutrition and

performance

(http://www1.ncaa.org/membership/ed_outreach/

nutrition-performance/index.html)

Bloomington Center for Counseling and Human Development

(www.bloomington-eating-disorders.com)

Position Statements

American Academy of Pediatrics (www.aap.org)

(http://aappolicy.aappublications.org/cgi/content/full/pediatrics;111/1/

204)

Society for Adolescent Medicine (www.adolescenthealth.org)

(http://www.adolescenthealth.org/PositionPaper_Eating_Disorders_

in_Adolescents.pdf)

American Psychiatric Association (www.psych.org)

(http://www.psych.org/psych_pract/treatg/pg/EatingDisorders3ePG_

04-28-06.pdf)

American College of Sports Medicine (www.acsm.org)

(http://www.acsm-msse.org/pt/pt-core/template-journal/msse/media/

0597.pdf)

American Dietetic Association (www.eatright.org)

(http://www.eatright.org/cps/rde/xchg/ada/hs.xsl/index.html,

http://www.eatright.org/ada/files/EDNP.pdf)

Female athlete triad (www.femaleathletetriad.org)

International Olympic Committee position stand on the female athlete triad

(http://multimedia.olympic.org/pdf/en_report_917.pdf)
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ventricular arrhythmias124 and abnormal QT inter-
vals.127,128 A prolonged QT interval is associated with
sudden death and may be aggravated by bradycardia or
electrolyte disturbance but can also occur in the presence of
normal serum electrolytes.127,128

Bradycardia (resting heart rate between 40 and 60 beats/
min)129 is not only a clinical feature of individuals with AN
but also of healthy, well-conditioned athletes who partic-
ipate in dynamic physical activities such as distance
running, cycling, swimming, or rowing.116 Quite often,
athletes with bradycardia are considered to have athletic
heart syndrome. This benign syndrome is characterized by
an increase in cardiac mass and represents normal
adaptations to exercise in the anatomy and physiology of
the cardiovascular system.116 As a result of the cardiac
changes, resting heart rates as low as 45 beats/min have
been reported.130 In a study of 1299 athletes representing
endurance events, ball games, strength sports, and gym-
nastics, average heart rates were 62.5 612.5 beats/min in
males and 65.2 612.7 beats/min in females.131 Heart rates
of less than 50 beats/min were reported in 18.7% of athletic
males and 10.2% of athletic females. Therefore, in
bradycardic athletes, resting heart rates of less than
50 beats/min during the day and less than 45 beats/min at
night may not always indicate cardiac fitness and may
instead represent physiologic instability in athletes with
EDs.18

Reproductive complications in female athletes, charac-
terized by menstrual cycle alterations (particularly amen-
orrhea) merit special attention. Amenorrhea is a clinical
feature of AN and of exercise training.37 The cause of
amenorrhea in athletes has been theorized as low energy
availability resulting from a decrease in caloric intake
either to lose weight or maintain a low body weight, an
increase in exercise volume without a concomitant increase
in consumption of calories, or a combination of both.40,45

Because amenorrhea is common in female athletes,37 it is
all too often characterized and unfortunately disregarded
as a convenient byproduct of intense physical exercise.
Ascribing menstrual cycle variations to exercise without
proper clinical evaluation to rule out other medical
problems underlying cessation of menses is a dangerous
practice.132 The onset of amenorrhea is accompanied by
rapid bone loss,21,37,133,134 and timely interventions are
necessary to prevent low bone mass43,135–137 and increased
susceptibility to stress fractures.44,45,138,139 Considering
that it is statistically uncommon for girls and adolescents
to remain amenorrheic for more than 90 days between
periods, evaluation within the first 3 months of onset may
be beneficial.46

The consequences of bone loss are considerable, and
many different treatment strategies have been recom-
mended to minimize their severity. These include maximiz-
ing energy availability, defined as the amount of dietary
energy remaining for other body functions after exercise
training.45 To address low energy availability, the main-
stays of treatment are increasing the athlete’s caloric intake
to meet exercise energy requirements or reducing exercise
training volume and intensity (or both).40–42,45 Another
important treatment strategy is the administration of bone
building nutrients, such as calcium and vitamin D, to
maximize skeletal health.49–51 However, it has been
estimated that only about 25% of boys and 10% of girls

ages 9 to 17 years meet the recommended dietary intake of
calcium at 1300 mg/d.51 It is estimated that 50% to 60% of
adults meet the recommended calcium intake at 1000 to
1500 mg/d.51 Adequate intake of vitamin D is estimated at
400 to 600 IU/d; however, this amount may represent the
minimum.50,51 Insufficient vitamin D prevents children
from attaining genetically programmed peak bone mass
and contributes to osteoporosis in adults.50 In individuals
who fail to meet dietary intakes, restrict calories, show
signs of bone loss, or are osteoporotic, the dosages for both
supplements may need to be higher.45,50,41 From the
standpoint of calcium supplementation and stress fracture
prevention, a recent study conducted on female navy
recruits during 8 weeks of basic training showed that
taking 2000 mg/d of calcium and 800 IU of vitamin D
supplements significantly reduced stress fracture incidence
compared with those receiving placebo pills.140 As further
investigations confirm the findings of this promising
research, future consideration may be given to increasing
dosages of these supplements, especially in physically active
individuals. The last treatment strategy focuses on the
administration of hormone replacement therapy or the oral
contraceptive pill.37,52–54 However, these pharmacologic
agents have not been sufficient in reversing loss of bone
mineral density or correcting the metabolic abnormalities
that lead to deterioration in health and performance of
amenorrheic athletes with or without eating disorders.45

The aforementioned reproductive and skeletal complica-
tions were introduced in the scientific literature in 1997 as 3
interrelated medical conditions — DE, amenorrhea, and
osteoporosis — referred to collectively as the female athlete
triad.21 Severe physiologic and psychological consequences
were theorized to result from the synergistic effect of all 3
components. Over the past decade, scientific investigations
into the prevalence, causes, prevention, and treatment of the
triad have led to a revised description. The female athlete
triad now refers to the interrelationships among energy
availability, menstrual function, and bone mineral density.45

Compared with the original description, low energy
availability is the key disorder underlying the other
components of the triad. Additionally, a spectrum of
severity exists for each of the components, ranging
from health to disease. Low energy availability with or
without an ED, functional hypothalamic amenorrhea,
and osteoporosis now represent the pathologic end of
the spectrum and not the focal point of the triad. The
first study to directly examine the combined prevalence
of the triad components in a heterogeneous sample of
United States collegiate athletes was published in 2006.59 A
study of high school athletes followed shortly thereafter.58

In both studies, the number of athletes reported to suffer
from all 3 clinical conditions was small. However, a signif-
icant number suffered from individual disorders (eg, DE or
amenorrhea, or both), underscoring the need to recognize
and treat each individual component as it presents, so that
potentially irreversible consequences are prevented.45,59

From a general perspective, researchers have emphasized
that more similarities than differences exist between young
adult males and females in the signs and symptoms67 and
medical complications141 characterizing AN. Of the noted
differences, attention has focused on the severity of medical
complications in males compared with their female
counterparts due to delays in diagnosis and treatment.64,65
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Additionally, males have no overt signs of malnutrition,
such as amenorrhea, which serves as a recognizable clinical
feature for diagnosis of EDs in females.62

These known medical consequences have been examined
and reviewed primarily from the perspective of adult-onset
AN. Generalizations to adolescents are limited by the
range of variation among individuals in the timing and
tempo of the growth spurt, sexual (pubertal) maturation,
and associated hormonal changes.86,107 Chronic maladap-
tive eating and weight control behaviors during adoles-
cence may be associated with linear growth retardation (if
the behaviors persist before closure of the epiphyseal
growth plates) and arrested sexual maturation; impaired
acquisition of peak bone mass, which may increase fracture
risk; severe bradycardia, with heart rates as low as
40 beats/min; and blood pressure changes.18

Physical complications associated with BN are less
extensive than those of AN. Unfortunately, physical
indicators of BN are not easily recognized, and early
intervention strategies to prevent potential medical compli-
cations and facilitate eventual recovery are often delayed.89

Delay in referral and subsequent treatment is due in part to
the near normalcy of body weight evidenced. Bulimic
patients often recognize their disorder, yet pursuit of early
treatment is frequently overridden by shame and guilt.

The binge-eating aspect of bulimia rarely causes
significant physical problems with the uncommon excep-
tion of gastric rupture.142 Most serious medical complica-
tions stem from self-induced vomiting, which is the most
common form of purging, reported in more than 75% of
patients with BN.143,144 This form of purging is also found
in patients with AN and EDNOS.

Frequent vomiting can cause swelling of the parotid
glands, lacerations of the mouth and throat stemming from
the use of foreign objects to induce regurgitation, calluses
on the dorsum of the hand (Russell sign), irritation of the
esophagus or pharynx, and dental erosion due to contact of
the teeth with gastric acids.17,89 Other complaints include
constipation or diarrhea, menstrual irregularities, sore
throat, chest pain, and facial edema.17

Excessive loss of fluids during vomiting can disrupt the
electrolyte and acid-base balance of the body, leading to
depletions in hydrogen chloride, potassium, sodium, and
magnesium, which are all necessary for nerve and muscle
function.17 Effects of dehydration and electrolyte imbal-
ances may be experienced for as long as 1 week after an
episode of binge-purge behavior.145 Frequent binge-purge
episodes may result in transient periods of dehydration
characterized by fatigue, irritability, muscle spasms,
dizziness or even fainting, generalized bloating, swelling
of hands and feet, heart palpitations, and a decrease in
balance and coordination. More severe complications such
as paresthesia, tetany, seizures, and cardiac arrhythmias
may result and warrant immediate referral and care.142 It is
important for clinicians to be mindful of maladaptive
purging behaviors other than vomiting, such as ipecac
abuse, which can cause irreversible cardiac abnormalities
and fatal cardiomyopathies due to its accumulation in
cardiac tissue.123

Although adolescent male and female patients with BN
reportedly have similar physical signs such as dental
enamel erosion, parotid gland swelling, esophagitis, and
electrolyte disturbances, a significant delay between the

onset of symptoms and the age of first treatment has been
described in males but not in females.66 It has been
suggested that the lag time may result from reluctance of
males to openly discuss their eating problems because of
feelings of shame and embarrassment in having a stereo-
typically ‘‘female’’ disorder.66

Risk Factors

Several non–sport-related risk factors that are biopsy-
chosocial in nature have consistently been associated with
DE development in adolescents and young adults. These
include biological factors such as pubertal status, pubertal
timing, and the BMI142–148; psychological factors such as
body image dissatisfaction,73,149,150 negative affect (mood
states such as depression, stress, shame, inadequacy, guilt,
and helplessness),151 low self-esteem,152,153 and perfection-
ism115,154,155; and sociocultural factors such as perceived
pressure to conform to an unrealistic standard of
thinness.156,157 Athletes are vulnerable to these factors
and to others that are sport specific.

Type of Sport Participation. Athletes participating in
sports that emphasize appearance, a thin body build, or low
body weight or that require weight classifications have
historically displayed a significantly higher prevalence of
subclinical and clinically diagnosed EDs than athletes in
other sports.12,14,73 However, the perception and association
of DE primarily with lean-build sports is slowly diminishing.
Authors59 of a recent investigation of the prevalence of DE
in collegiate female athletes participating in lean-build and
non–lean-build sports found they were susceptible to DE,
regardless of the type of sport participation.

Susceptibility of male athletes to DE has garnered much
interest, particularly those participating in sports such as
distance running,158 wrestling,15,73,159,160 body build-
ing,161,162 lightweight football,163 horseracing,164 rowing,15

and ski jumping.165 Moreover, authors72 of a meta-analysis
of 17 studies involving adolescent and adult male athletes
reported more DE than comparison groups across all
categories of sport but particularly among aesthetic and
weight class-dependent sports.

Serious competitors in aesthetic sports often begin
intensive training at relatively early ages, usually before
puberty. Puberty is characterized by major changes in
hormonal levels and other physiologic indicators; body
size, proportion, and composition; and behaviors.86,166 A
primary concern is often the increase in absolute and
relative fat mass associated with puberty, which may
negatively influence performance.167–169 From early to late
adolescence, about 11 to 18 years, girls gain an estimated
17.3 kg (38.1 lb) in fat-free mass and 7.1 kg (15.7 lb) in fat
mass, while boys gain an estimated 32.5 kg (71.6 lb) in fat-
free mass and 3.2 kg (7.1 lb) in fat mass.86 The weight gain
in boys is predominantly due to an increase in lean tissue,
specifically muscle, whereas about one third of the gain in
girls is fat tissue.170 Consequently, young girls may struggle
more than boys in adapting to physical changes of puberty
and may try to prevent or counter normal changes
associated with growth and maturation through the use
of maladaptive eating behaviors.167

Increasing preoccupation with meeting unrealistic body
weight goals for performance enhancement is also evident in
endurance sports such as distance running, swimming, and
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cross-country skiing. Elite endurance athletes are reportedly
able to maintain a high level of performance with
exceptionally low energy expenditure due to increased
metabolic efficiency.40,171 As fitness improves with training,
metabolism becomes more efficient, so fewer calories are
needed to accomplish the same amount of work. If the
energy cost of training exceeds caloric intake, an energy
deficit results. In female athletes, biochemical consequences
of chronic caloric (energy) deprivation are theorized to
induce menstrual cycle alterations (eg, amenorrhea).40–42

Researchers171,172 of the metabolic, hormonal, and body
composition status of distance runners concluded that
amenorrheic runners maintained body weight on substan-
tially fewer calories, about 60% to 70%, of expected. These
results suggest that an athlete’s ability to perform at a high
level despite chronic undernutrition presents a challenging
scenario for clinicians from the standpoint of early
identification of DE in athletes. If the imbalance between
caloric intake and energy expenditure goes unrecognized,
severe and/or chronic energy deficit may result and play an
important role in the pathogenesis of an ED.

In sports requiring weight restrictions, athletes routinely
experience frequent periods of restrictive dieting or weight
cycling. Wrestling is the extreme and drew considerable
national attention in the fall of 1997, when 3 collegiate
wrestlers died within 33 days from intentionally using
extreme and unsafe methods to rapidly ‘‘cut’’ weight to
gain a competitive advantage.173 Shortly after these deaths,
the National Collegiate Athletic Association (NCAA)
established new rules and procedures that appear promis-
ing in minimizing potentially life-threatening practices.174

Body Image Dissatisfaction. A positive body image is
often associated with physical activity.175 However, sub-
groups of physically active people have been targeted as
possessing body image concerns and DE.73,175–180 The issue
of body image in athletes is not only negatively influenced
by socioculturally driven pressures to achieve and maintain
an unrealistic body shape and size but also by demands to
be thin for maximizing performance.10,13,75,181 Although
female athletes face stronger sociocultural pressure to be
thin, male athletes may be subject to pressure from within
their sport to conform to an ideal body shape or weight for
performance and aesthetic reasons. Thus, male athletes
may be more susceptible to DE than previously be-
lieved.15,72 Sociocultural pressure to be thin, coupled with
performance anxiety or negative performance appraisal,
may predispose athletes to body dissatisfaction, which
often mediates the development of DE attitudes and
behaviors.69,74,182,183

Attitudes reflecting dissatisfaction and anxiety with body
size, shape, and weight are common concerns for children
and adolescents4,98–101 and are connected with puberty and
the growth spurt.184,185 At this time, the degree of
satisfaction with one’s own body is a significant predictor
of eating disturbances,186 self-esteem,187 and depres-
sion.184,188 Additionally, recurrent peer, parental, and media
messages that equate desirability with appearance thinness
play a central role in creating and intensifying the
phenomenon of body dissatisfaction.150,189–191 The indoc-
trination for appearance thinness begins as early as 6 years
of age192,193 and can trigger unhealthy body image attitudes
and associated eating concerns that can become established
and difficult to reverse by 11 to 14 years of age.101

Internalization of the thin ideal and body dissatisfaction
is more of a problem with adolescent girls than
boys.101,147,194,195 In boys, body dissatisfaction is more
likely to be associated with pursuit of muscularity.196 Some
boys long for a larger and more muscular physique,
whereas others express a desire to lose body fat and
develop a leaner and more muscular body.197 It has been
suggested that several risk factors and underlying mech-
anisms that may lead adolescent boys to pursue muscular-
ity are similar to those that trigger development of DE.63,71

Detection

The National Institute of Clinical Excellence,198 the
American Academy of Pediatrics,39 the Society for
Adolescent Medicine,18 the American Psychiatric Associ-
ation,20 the American College of Sports Medicine,21 and
the NCAA,10 among others, have stressed the importance
of early recognition in the management of DE. Because DE
self-reporting is rare among athletes due to secrecy, shame,
denial, and fear of reprisal,10,70,76 early detection requires
the development and implementation of a confidential and
accessible screening program. Some screening methods,
including the PPE, standardized self-report psychometric
questionnaires, individual interviews, and direct observa-
tion are more useful than others in identifying athletes in
need of treatment and those who would benefit from
preventive strategies.

Preparticipation Physical Examination. The PPE affords
clinicians an ideal opportunity to screen for eating and
body weight disturbances. The most sensitive and pro-
ductive screening component is the medical history
questionnaire. Compiling a useful medical history for both
male and female athletes depends on the inclusion of
specific questionnaire items that solicit information on
dietary restraint, body weight fluctuations, weight control
behaviors, body weight and shape satisfaction or dissatis-
faction, nutritional beliefs and practices, typical eating
patterns, exercise habits, and musculoskeletal injuries with
special reference to bone stress injuries.32–34,77 In female
athletes, ancillary questions are necessary to screen for
menstrual dysfunction.32,35,36,134 A comprehensive men-
strual history survey includes questions pertaining to age of
menarche, length and frequency (number of cycles per
year) of periods, regularity of periods since menarche, date
of last menstrual period, amount of flow, frequency and
duration of amenorrhea, and oral contraceptive use and its
purpose.32,35,36,134 Specific questionnaire items to screen
for DE and menstrual dysfunction are listed in Table
6a and 6b.

Although experts have recommended use of the PPE to
screen for DE, such an approach is underutilized.77,90–92,199

A survey of the nature, scope, and perceived effectiveness
of screening in select Division I schools for DE in addition
to menstrual dysfunction in female athletes indicated major
shortcomings.77 Screening for DE during the PPE was
reported by 60% of the schools. Self-developed question-
naires or more indirect measures of assessing eating
disturbances (eg, weight-for-height standards, weight-loss
history, and excessive injuries) were used. Fewer than 6%
of the schools used standardized, self-report psychometric
questionnaires to screen for DE. However, questionnaires
of this nature are not entirely satisfactory when used in an
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athletic population, and clinicians must be mindful of
factors that can compromise their effectiveness. These
factors will be discussed in the next section.

Of schools that incorporated specific questions to screen
for menstrual dysfunction, only 24% reported using
a comprehensive menstrual history survey. The screening
consisted of only 1 or 2 questions, which would not have
provided sufficient information for most experts.32,35,61

Screening for DE and menstrual dysfunction in high
school athletes is essential, particularly because adolescence
is a vulnerable time for development of DE and a critical
period for optimizing bone mineral accrual.58 However,
many PPEs are reported to be inadequate due to lack of
a comprehensive medical history questionnaire.200 A survey
completed at the high school level involving 34 athletics
programs demonstrated the lack of effectiveness of the
medical history questionnaire in screening for DE and
menstrual dysfunction.200 A total of 22% of schools reported
screening female athletes for DE via weight-for-height
measurements, weight loss history, or reports from coaches
and teammates. Screening for menstrual dysfunction was
reported by 33% of the schools; however, the questionnaires
were inadequate for soliciting useful information.

Unfortunately, even if the medical history questionnaire
is adequate for gathering concise information, clinicians
rarely take advantage of the information as a means of
health maintenance and optimization.33 This omission is
particularly damaging to some adolescent athletes, whose
only opportunity for routine health care may be the annual
PPE.201 Therefore, the adequacy of the PPE, particularly in
terms of the medical history review, cannot be under-
estimated as a preventive approach in identifying high-risk
athletes in this age group.202

Standardized, Self-Report Screening Questionnaires. The
most widely used standardized, self-report screening ques-
tionnaires in athletes include the Eating Disorders Inventory
(EDI),31 the Eating Disorder Examination (EDE-Q),81 and
the Eating Attitudes Test (EAT).82 Although these psycho-
metric instruments have been validated in the general
population, they have not been specifically tested for
sensitivity or validity with athletes. Hence, the resultant
information may not be accurate.78,203,204 If identified as
having DE, athletes are often fearful that their positions on
the team will be jeopardized or their careers will suffer
adverse consequences. Even when anonymity is assured,
some athletes fear their coaches will be able to distinguish
individual responses. A fake profile may emerge that results
in underreporting DE.6,8,10,13,205 In addition to incongruities
noted between an athlete’s reported and actual behavior,
some instruments are fairly intrusive or time consuming.
The utility of screening large numbers of athletes with
lengthy surveys that often require psychometric expertise for
administration and data interpretation is seldom practical in
most athletics settings.80

The need for psychometrically valid and clinically useful
instruments for screening for eating and weight disturbances
in athletes has provided the impetus for further study. As
a result, numerous screening instruments have been designed
specifically for athletes: the Survey of Eating Disorders
among Athletes (SEDA),9 the Athletic Milieu Direct
Questionnaire (AMDQ),83 the Female Athlete Screening
Tool (FAST),84 the College Health Related Information
Survey (CHRIS-73),85 the Physiological Screening Test,79

and the Health, Weight, Dieting, and Menstrual History
Questionnaire.59 Table 7 describes these instruments.

As a group, the screening instruments developed for
athletes have shown promise in initial applications. Their
concurrent validity has been established with other
standardized psychometric instruments developed for the
general population. As more investigations surface on
internal validity, content and criterion validity, and
response bias with larger sample sizes and with athletes
in a variety of sports and sport settings and at various
performance levels, the generalizability of screening mea-
sures will increase.79,80

In-Depth Personal Interviews. Self-report questionnaires
should be complemented with other information-gathering
tools. One option that has the potential to provide a more
accurate representation of the problem is in-depth personal
interviews.14,77–80 Personal interviews allow athletes to
converse about their thoughts and feelings without judg-
ment from coaches or teammates. Accuracy of the in-
formation exchange depends upon how comfortable the
athlete feels in providing candid and unsolicited comments
regarding concerns about body weight, shape, and appear-
ance. Accuracy also depends on how secure the athlete feels
about divulging information on whether he or she has been
subjected to public weigh-ins, public scrutiny of results,
remarks concerning the need for weight loss, or coercion to
lose weight in accordance with the desired ideal of a coach or
CSO.80 Therefore, the individual who facilitates the in-
terview must have professional and personal qualities that
promote a secure and nonthreatening environment; other-
wise, fear of reprisal, shame, and denial and secrecy
associated with the disorders will continue as barriers to
identification. The facilitator should be knowledgeable of
DE, understand the language and demands of sport,
emanate confidence in handling the information exchange,
display excellent listening skills, possess the ability to remain
objective, and refrain from disapproval or criticism.70

Despite the use of self-report questionnaires and
personal interviews, information obtained simply from
observing the behavior of individual athletes cannot be
underestimated.70 A knowledgeable observer of the team,
such as a certified athletic trainer, coach, teammate, or
other athletic staff member, often provides the quickest
means of identifying a problem.

Physiologic Measurements. Athletes need specialized
guidance to attain and maintain reasonable body weight
goals, regardless of whether weight reduction is motivated
by physiologic or aesthetic reasons or out of necessity to
compete in weight-class events. However, pursuit of
a reasonable weight is often complicated by an erroneous
and overemphasized belief held by coaches and athletes
that an ideal body weight or body fat percentage exists for
optimal performance in a given sport. An ideal target
weight or percentage of body fat is very difficult to define
and even harder for an athlete to achieve without triggering
harmful weight loss practices.6,70 Moreover, weight loss
recommendations without proper guidance, particularly
from coaches, have been reported as a risk factor for
development of maladaptive weight loss behaviors.13,206

Many coaches lack the formal education necessary to
properly supervise athletes during periods of weight
loss.13,207,208 An assessment of the mental health of elite
female student-athletes on a university campus revealed
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that they were particularly disturbed about how their
coaches handled body weight issues.28 Athlete concerns
were triggered and perpetuated by mandatory weekly
weigh-ins, assignment of target weights, perceived subtle
psychological pressure to lose weight, and feelings that
their coaches were generally uncomfortable about issues
pertaining to body weight and eating. Undue emphasis on
appearance and performance thinness necessitates methods
to monitor the nutritional and training status of the athlete
over and above the measurement of scale weight. Assessing
body composition is one option.

Assessing Body Composition. Body composition per-
tains to the amount and distribution of fat mass, as well
as lean (fat-free) body mass. Studies of body compo-
sition attempt to partition body mass into its major
components. The component of body composition that
has generally received most attention is relative fatness,
expressed as percentage of body fat.160 Diet and physical
activity habits readily influence fat mass. Increases in fat
mass and percentage of body fat are generally perceived as
having a negative influence on functional performance
capacity and detracting from appearance in aesthetic
sports.167 In young athletes, body composition is influ-
enced by both growth and individual differences in the
timing and tempo of the adolescent growth spurt and
sexual maturation.86

Athletes often increase muscle mass and decrease fat
mass during intensive training, especially during preseason
conditioning and resistance training. They feel leaner and
stronger, and their clothes fit more loosely. Yet they are
confused as to why the scale frequently indicates an
increase in body weight. Muscle tissue, which produces the
force necessary for performance, is denser, takes up less
space, and weighs more than fat tissue. Without access to
an accurate estimate of body composition, athletes may not
understand how training influences these changes and,
more importantly, which ranges of values are acceptable
from a health and safety standpoint.

Body composition can be estimated through mea-
surement of skinfold thicknesses, hydrostatic weighing,
air displacement plethysmography (BOD POD; Life
Measurement, Inc, Concord, CA), bioelectric impedance,
and DXA, among others.86 With the exception of DXA,
most methods provide a 2-component model of assessing
body composition (ie, fat mass and fat-free mass). The
DXA is based on a 3-component model (fat mass, fat-
free mass, and bone) derived from different X-ray
attenuation properties of soft tissue and bone mineral.55,56

The DXA is advantageous in not only providing a precise
measurement of body composition but also in evaluating
bone density, which is an invaluable tool in determining
stress fracture susceptibility in female athletes.55,56 How-
ever, the instrument is costly and requires skilled techni-
cians to administer the scan and interpret the data
output.209

In general, all techniques provide estimates of body
composition and all have potential sources of error. The
techniques are based upon different theoretic models and
assumptions for estimating body composition; consequently,
values derived from the different methods are not directly
comparable. Therefore, methodologic issues and assump-
tions underlying each technique and associated errors of
estimation should be recognized and appreciated, so the risk

of misinterpretation is minimized, especially in the hands of
relative novices in the field.

Problems associated with the assessment of body
composition and interpretation of data may trigger
DE.21,210 In response to this scenario, one organization,
The Canadian Academy of Sport Medicine has recom-
mended eliminating body composition assessment to
reduce DE risk potential.211 However, this approach may
not be reasonable in many sport settings.27,86 Changes in
body composition may reflect subtle alterations in energy
balance not readily apparent in scale weight and may
provide essential information for the nutritional support
and training status of the athlete.27,86 Serial measurements
of body composition can assist in determining the efficacy
of a given training program, identifying unhealthy weight
fluctuations, and evaluating whether a particular course of
remedial action (eg, dietary recommendations) is in line
with meeting the athlete’s special health care needs.27 In
young athletes, it can be an important complement to the
evaluation of physical growth and maturity status,167,212

especially when changes in size, physique, and muscle mass
are anticipated in the transition from childhood to
adolescence and from adolescence to young adulthood
(ie, from high school into college).86,167

Calculating the Body Mass Index. Appropriateness of
body weight for height at a given age in either sex varies
considerably. It can be assessed by calculating the BMI.17

The BMI is used internationally as a simple indicator of
heaviness and lightness, specifically at the extremes of the
distribution: that is, overweight/obesity and underweight.
The BMI expresses weight for height: BMI 5 weight/
height2, where weight is in kilograms and height is in meters
squared (kg/m2).80 Therefore, accurate measurements of
height and weight are essential. The BMI is correlated with
total body fat and percentage of fat in heterogeneous
samples but is also related to fat-free mass; thus, it has
limitations.212 Correlations between BMI and fat and lean
components of body composition, respectively, vary among
children, adolescents, and young adults, and at many ages,
correlations between BMI and fat mass and fat-free mass are
reasonably similar.213–216 Moreover, caution is advised in
interpreting estimates of normal weight and overweight
based on the BMI in both athletes and nonathletes.217

Associations between the BMI and components of body
composition in several samples indicate a wide range of
variability. Individuals with the same BMI can differ
considerably in percentage of fat and fat mass, which limits
use of the BMI as an indicator of fatness. Interpreting the
BMI calls for consideration of both fat and lean
components of body composition.

Interpretation of the BMI in adolescents and young
adults, and especially active individuals, as an indicator of
fatness needs to be addressed carefully. It is more
appropriately an index of heaviness and not necessarily
fatness. As a group, athletes tend to be leaner and have less
fat than nonathletes, so a higher BMI is more likely
indicative of the greater muscle development in active
athletes.218,219 Nevertheless, concern for a low BMI in
some athletes may be necessary. The World Health
Organization87 classifies individuals 18 years of age or
older (adults) with a BMI less than 18.5 kg/m2 as
underweight. For individuals younger than 18 years of
age, no agreed cut-offs exist. However, a BMI that is less
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than the age-specific and sex-specific 5th percentile of
a nationally representative sample of United States
children and adolescents derived from the Centers for
Disease Control and Prevention growth charts (2002) can
be used as an indicator of being underweight. These growth
charts can be accessed at http://www.cdc.gov/growthcharts/.
Note, however, that the BMI of children and adolescents is
influenced by individual differences in growth and maturity
status, especially the timing and tempo of the adolescent
growth spurt and sexual maturation.86

Management

Repeatedly cited in the literature is the statement that
athletes with DE require medical care from a physician-
coordinated team of experts representing nutrition, mental
health, and athletic training.21–26 Because the similarities
between males and females with DE are more notable than
the differences in terms of clinical features,64,220,221 similar
strategies for identification and treatment are recom-
mended for both sexes.63

If DE is suspected, the initial contact has been
recommended to come from an authority figure — one
whom the athlete knows and trusts to ensure that the
intervention is facilitated with sensitivity and compas-
sion.88,113,222 The initial conversation should be straightfor-
ward, disclosing evidence of DE and balancing concerns
for the athlete’s health and well being.88,113 There should be
no hint of disapproval or criticism.

If DE suspicions are confirmed after the initial
confrontation, the most pressing referral is to the
supervising physician for a detailed medical history review
and physical examination.89,93 A positive evaluation
requires classifying the athlete, detecting the presence or
absence of physical complications, formulating an in-
terdisciplinary management plan, providing for continuing
care and surveillance,223 and determining the extent of
sport or exercise participation.93 If the diagnosis has
already been established, the evaluation should review the
past and present degree of symptoms, assess the athlete’s
degree of compliance with past and current treatment
protocols, and ascertain an anticipated level of continued
care and athletic participation. Laboratory tests and an
electrocardiographic evaluation may be required89,93; the
comprehensiveness of the tests will be dictated by
symptoms and clinical findings.

The components of the initial evaluation, including the
medical history review, physical examination, laboratory
studies, and electrocardiography, are described in Table 8.
A focus on these components will assist the health care
team in determining the appropriate setting for treatment
and ensure optimal management of the athlete from an
interdisciplinary standpoint.

Treatment Settings. Accurate assessment of health risks is
essential to determine the appropriate setting for treatment,
which may include hospitalization, intensive inpatient
specialty venues or residential programs, partial hospital-
ization, and various levels of outpatient care. Outpatient
treatment settings suffice for most athletes24,25 who are
carefully monitored and have a high level of motivation to
comply with treatment recommendations, cooperative
families, brief symptom duration, and stable weight, cardiac,
and metabolic status.89 A more restrictive setting is

necessary with a rapid or persistent decline in oral food
intake, rapid weight loss despite nutritional intervention,
severe electrolyte imbalances, severe or intractable purging,
cardiac arrhythmias, comorbid psychiatric problems, un-
responsiveness to adequate outpatient care, and environ-
mental considerations no longer conducive to healing.17,24,89

Therapeutic Interventions. The desired goals of interven-
tion strategies include (1) the athlete’s acceptance of the
problem; (2) modifying maladaptive thoughts, attitudes,
feelings, and habits that perpetuate the condition; (3)
identifying and resolving psychosocial triggers; (4) stabilizing
medical conditions; (5) reestablishing healthy eating patterns;
(6) enlisting family support when appropriate; and (7)
preventing relapse.17,22,25 Because of the complexity of issues
involved in working with athletes who present with DE,
optimal management requires an organized, systematic
approach to the development and implementation of
interventions specific to nutrition, mental health, and athletic
training. Administrative support is also necessary to define
what constitutes reasonable care within the confines of the
organization’s resources and budgetary considerations.

Nutrition. The main goal of dietary counseling and
management is to help athletes maintain adequate energy
availability.224 In more severe cases of persistent energy
drain and marked weight loss, the primary focus is
reestablishment of healthy target weights. Achieving this
goal is essential for patients who present with reproductive
and endocrine abnormalities, specifically female patients
with irregular menses and abnormal ovulation, male
patients with abnormal hormonal levels, and children and
adolescents with abnormal patterns of physical and sexual
growth and maturation.89 Even if weight is within the
normal range, as in most cases of BN, nutritional
counseling is important to monitor binge eating and
purging behaviors and address nutritional deficiencies.

The individual most qualified to provide this type of
nutritional counseling is a registered dietitian, credentialed
by the American Dietetic Association, who is knowledge-
able in DE and understands the demands of sport. The
American Dietetic Association has exceptional educational
resources targeted to enhance the nutritional management
of patients with EDs. These include a position statement
entitled ‘‘Nutrition Intervention in the Treatment of
Anorexia Nervosa, Bulimia Nervosa, and Eating Disorders
Not Otherwise Specified’’225 as well as medical nutrition
therapy (MNT) protocols that provide the framework for
identifying appropriate interventions and expected out-
comes.90,91

The role of the registered dietitian is to optimize
nutritional status through the use of MNT protocols.
The following treatment components are included in MNT:
(1) a nutrition assessment to evaluate the athlete’s food
intake, metabolic status, lifestyle, and readiness to make
changes; (2) dietary instruction and evaluation; (3)
nutrition protocols for weight management; and (4) goal
setting.223 The registered dietitian is also instrumental in
determining safe body weight and composition values in
addition to helping the athlete establish and maintain
a pattern of regular and healthful eating by involving
caregivers, parents, and CSOs in meal planning.

The use of MNT protocols with athletes was first
documented in 2001.92 As more information becomes
available, the protocols will serve to delineate both specific
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nutritional interventions and outcomes to advance the
recovery of athletes with EDs and the most effective
methods to reach those goals.

Mental Health. At least at the university level, athletes
have been reported to underutilize mental health ser-
vices.28,226 Many athletes are also particularly sensitive to,
and fearful of, psychological evaluation and treatment.
Possible explanations include reluctance to admit personal
weakness, desire to maintain autonomy, receipt of social
support from teammates, and fear of derogation.227,228

Consequently, athletes who present for therapy show
a continuum of readiness. Some will be determined to
change, whereas others will be reluctant or even hostile.76

Regardless of where they fall along the continuum,
motivation is essential to effect behavior change. It is the
role of the therapist to assess and enhance the athlete’s level
of motivation for change and to identify the best treatment
approach for meeting the following desired goals: (1)
increasing the athlete’s motivation to participate in
treatment and enhancing cooperation to restore healthy
eating patterns; (2) correcting core maladaptive thoughts,
attitudes, and feelings related to DE, particularly how an
athlete’s chosen sport or athletic participation may be
contributing to perpetuating the condition; (3) addressing
themes that may underlie DE, such as developmental
issues, identity formation, body image concern, and self-
esteem; (4) identifying and addressing additional stressors,
both in and out of sport, including academic pressure,
relationships with teammates and coaches, social contacts,
and family; (5) treating associated comorbid conditions,
particularly mood disorders that can manifest as a decrease
in energy, motivation, and arousal and depression, in-
creased perception of effort, suicidal ideation, and im-
paired cognitive function; (6) encouraging the athlete to be
open and to ask for support from family, friends, coaches,
and teammates; (7) enlisting family support and providing
counseling to immediate family members and CSOs when
appropriate; and (8) preventing relapse.22,89,93,94 The
format for attaining these goals can include individual,
group, and family counseling.27,229

The success of mental health interventions is highly
dependent on identifying an appropriate psychotherapist.
A licensed clinical psychologist or other licensed mental
health professional who has an understanding of sport
culture and expertise in treating DE is the clinician of
choice to manage psychopathological conditions and to
promote the healthy coping behaviors, self-esteem, and
assertiveness skills necessary for athletes to achieve desired
treatment goals.230 Athletes are often referred to perfor-
mance enhancement psychologists to deal with the
complexity of issues associated with DE. However, it is
important to recognize that performance enhancement
psychologists generally lack the background and requisite
training to address the needs of athletes who present with
psychopathologic conditions.230

Pharmacologic agents may be necessary to treat
patients.89 Psychotropic medications such as the selective
serotonin reuptake inhibitors (eg, fluoxetine, sertraline,
citalopram, paroxetine) are commonly used in patients
with BN to alleviate symptoms of depression.76,89 It is
important to note that presently only fluoxetine has Food
and Drug Administration approval for treatment of BN.
Although there are presently no Food and Drug Admin-

istration-approved medications for AN, some evidence
suggests that a variety of medications, including antide-
pressants, anticonvulsants, mood stabilizers, lithium, and
antipsychotics, have shown promise in treating some
anorexic patients with anxiety, obsessions, and psycho-
sis.89,231 The use of any of these classes of medications for
treatment of symptoms that accompany EDs is not without
side effects. Therefore, caregivers and others serving in
a supervisory capacity should be educated accordingly.

Certified Athletic Trainers. Certified athletic trainers, by
virtue of their close working relationships with athletes, are
in the best position to detect DE. They also have the
capability and generally the responsibility to intervene and
establish their role as integral members of the health care
team.29,232,233

Certified athletic trainers are often considered informed
patient advocates in the management of DE cases.
Generally, the athletic trainer’s duties include confronting
an athlete who is suspected of DE and assisting with the
logistics involved in referral and treatment follow-through
as well as issues related to communication, confidentiality,
health status, athletic participation status, treatment non-
compliance, and billing and insurance (Table 9). Although
certified athletic trainers have the necessary background
and education to assist in the care of athletes with DE, they
must be cognizant of their scope of practice limitations
with regard to diagnosis and treatment. These aspects of
case management must be relegated to physicians and
psychotherapists who specialize in DE.23 Substandard
conduct of certified athletic trainers in managing athletes
with DE can result in liability exposure for themselves and
subject employers to legal ramifications.29,232,233

Issues in Treatment and Follow-Up Care

Treatment Noncompliance. Although one of the most
challenging issues at the outset is persuading an ambivalent
athlete to undergo an initial medical evaluation,93 an even
greater challenge may be convincing the athlete to follow
through with treatment recommendations.234 Resistance to
treatment has been reported among athletes with DE25,69

and is no less a problem with individuals presenting with
DE in the general population.199

One of the objectives of the first National Eating
Disorders Screening Program (NEDSP)199 held on colle-
giate campuses was to assess the level of an individual’s
adherence in following through on treatment recommen-
dations. Although the subjects reported an increased
awareness of the dangers of EDs and the availability of
treatment, enhanced knowledge in these areas did not
greatly affect the actual number of participants who sought
treatment. Furthermore, nonpursuit of treatment was
marked in a group of respondents who had been
sufficiently motivated to attend an educational and
screening program, presumably had access to health care
services, and reported enhanced awareness of the need for
treatment and the availability of treatment resources.
These findings underscore the level of vigilance required
on the part of caregivers to convince patients of the
necessity for treatment follow-through and compliance.

In an athletic population, resistance to consultation or
treatment is a challenging problem and may necessitate
restricting training and competition until compliance is
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established.25,69 When an athlete has been cleared to train
and compete while undergoing treatment, suspension may
be necessary with signs of continual weight loss, non-
compliance with treatment recommendations, and mani-
festation of resistant behaviors within treatment sessions,
such as interrupting, arguing, sidetracking, and defensive-
ness. Although suspension is advantageous in such
circumstances, it may result in several potentially harmful
consequences, as it represents a major setback in achieving
athletic goals.25,69

Stress induced by curtailing participation may become
an unmanageable situation for athletes whose identity is
based on receiving recognition for participation and
success in sport.28 The athlete’s identity may be thrown
into chaos, and self-esteem and self-acceptance may
deteriorate further. The process is compounded by feelings
of loneliness and alienation as coaches and teammates are
no longer readily available for support. The athlete may
resort to fewer coping mechanisms, which may worsen an
already volatile situation. Moreover, with the sport
connection severed, no other outlet may be available for
physical and emotional release, and the athlete may
continue to train on his or her own. This is a dangerous
scenario, as it becomes more difficult to maintain the level
of medical surveillance appropriate to safeguard the
athlete’s health and safety. However, suspension may not
be needed if health risks are determined to be minimal
based on the severity and chronicity of the problem, type of
sport, training schedule and conditions, immediate health
status, presence of complications or other medical condi-
tions, and eating patterns.94

A written contract, agreed upon and signed by the athlete
and the health care team’s coordinator or designate, may be
necessary to promote patient compliance with the recom-
mended treatment protocol.27,93 Under such a contractual
agreement, the patient is expected to meet certain health
maintenance criteria to continue athletic participation or
resume participation after suspension (Table 10). The
contract should include information that details the type,
frequency, and location of treatments; the caregivers who
will be supervising the various treatment components, their
contact information and procedures for after-hour emergen-
cies; the type and level of training permitted with special
reference to intensity, duration and frequency of workouts;
and body weight allowances with emphasis on expected rates
of controlled weight gain, if applicable. If any condition of
the contract is breached, the consequences must be explicitly
spelled out. Any changes to the initial contract in terms of
expectations must be documented accordingly.

The confidential handling of an athlete’s medical in-
formation, according to disclosure regulations mandated
by the Family Equal Rights and Privacy Act215 and/or the
Health Insurance, Portability, and Accountability Act235 is
crucial to fostering a caregiver-patient relationship based
on trust and mutual respect. To communicate appropri-
ately, guard against a breach in confidentiality, and comply
with disclosure regulations, the health care team’s co-
ordinator or designate must obtain written authorization
from the patient indicating who will have access to the
medical information and to what extent the information
may be disclosed.

Maintaining confidentiality can be difficult. The team
environment fosters close working relationships among

teammates, coaches, certified athletic trainers, and other
sport management personnel. Most athletes will agree to
share medical information with their coaches or CSOs on
a limited basis as long as it focuses on treatment progress
rather than on personal issues relating to their medical
condition.70

Transitional Care. If athletes with DE are in their early
stages and maladaptive behaviors occur less frequently
than with full-syndrome disorders, an ongoing medical
surveillance plan and nutritional education may be the only
intervention needed to keep the athletes emotionally stable
and physically capable of functioning at a high level.76

However, more severe and long-standing cases have the
potential to drain existing resources and manpower,
resulting in compromised treatment effectiveness. Recov-
ery is further jeopardized when the environment is no
longer conducive to healing.

Athletes typically function in an environment beset with
stressors related to performance, rigors of academic
coursework, personal development, and social adjust-
ment.76 The physical and emotional consequences of EDs
superimposed on these stressors may complicate recovery.
Also, the pathogenic eating and weight loss behaviors
associated with the condition can cause stress and anxiety,
as well as discomfort for teammates, coaches, and others
who come in close contact with the symptomatic ath-
lete.70,236 This situation is especially problematic when the
athlete is clearly underweight, restricting dietary intake, or
vomiting frequently.236 Caregivers may have no recourse
but to curtail athletic participation, remove the athlete
from persons and circumstances aggravating the condition,
and consider a more restrictive setting for treatment. For
young adult athletes who reside in residential campus
settings, this action often requires a shift in the supervision
of care from the organization to parents or guardians.

The transition of care from organizational to parental
accountability must be approached with forethought.
Many parents, guardians, or CSOs may not have an
adequate level of understanding about the seriousness of
the conditions to make medically responsible decisions.
Even with adequate information, the emotional and
financial repercussions can be overwhelming and present
obstacles to accessing quality care.95–97

Access to appropriate care may be constrained by
monetary or insurance difficulties.95 Out-of-pocket expenses
for care are often high, but insurance benefits can be the
equalizer. However, many companies do not provide
benefits for mental health care and those that do often
exclude treatment for EDs.96 For patients who have
coverage, a limit to the type and extent of resources
available exists. For example, if hospitalization or residen-
tial treatment is required, the allowable length of stay is
often too short to prevent relapse. Before managed care
contracts proliferated, patients in 1 residential facility solely
dedicated to the treatment of EDs had an average length of
stay of 50 days, with a return rate of under 10%.97 Now, the
average stay is closer to 15 days, with a return rate of 33%.97

Additionally, insurance companies may restrict the number
of outpatient visits per year, establish lifetime caps on
coverage, and preclude payment to some medical practi-
tioners.18 Accessing the appropriate care for adolescents
may also have challenges. Adolescents may not satisfy the
age requirements at treatment institutions able to provide
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the most appropriate care.18 Moreover, qualified profes-
sionals may not be available to care for teenagers and young
adults with EDs because of low reimbursement rates for
psychosocial services common among insurers.18

Administrative Support. As a general rule, an organiza-
tion must take reasonable care in administering its athletic
program to prevent foreseeable harm to its participants
and avoid potential liability for negligence.30,232 This
includes optimizing sports medicine services to adequately
protect the health and safety of athletes. The NATA237 and
the NCAA238 have established health and safety initiatives
and guidelines to assist organizations in identifying
practices to potentially reduce individual risk and in-
stitutional liability. However, lacking are specific legal
standards on what is obligatory, particularly in non-
emergent situations.30 Therefore, organizations must thor-
oughly examine both the benefits to their athletes and the
financial implications to their sports medicine programs in
ascertaining how to satisfy the legal duty of reasonable
care.29,30 An appropriate response plan must start at the
top, with administrators sending clear signals about what
must be done and to what extent to prevent, minimize,
contain, and manage problems.

Prevention

The design and implementation of mandatory, struc-
tured educational and behavioral programs for all athletes,
coaches, certified athletic trainers, administrators, and
other support staff are key to preventing DE in athletic
settings.21,23,69,74,77,182,239–242 However, fewer than 41% of
Division I athletics programs make such education a re-
quirement.77 Similarly, a study conducted at the high
school level revealed that 33% of schools provided
educational programs; however, fewer than 9% required
student attendance and only 15% of the schools made
education a requirement for coaches.243

Educational programs have been recommended by The
American College of Sports Medicine21 and the NCAA.244

Additionally, a number of unique educational initiatives
have been developed and implemented by national
governing bodies of sports and high school associations
in response to the need to limit the seriousness of DE or,
preferably, prevent its development.245–247

Seminars, guest speakers, written material, audiovisual
presentations, and use of the Internet are all viable options
for disseminating educational information. The content of
information exchange varies depending on the needs of the
targeted population and anticipated outcomes.

Athletes. First and foremost, athletes require informa-
tion that destigmatizes DE through open, truthful, and
factual discussions. Fear associated with talking about the
condition must be allayed as well as the social stigma,
shame, and guilt that prevent athletes from seeking help.70

Accomplishing this goal requires increased awareness of
EDs as conditions for which treatment is available and
effective.199 This helps break down presumed barriers to
accessing care that stem from lack of information relative
to the seriousness of the disorders, referral resources, and
treatment options.199

Second, athletes should be educated on the harmful
effects of pathogenic weight control methods, which some
players consider necessary for performance.88,206,248 This

factor alone underscores the necessity for athletes to
receive quality information from knowledgeable profes-
sionals and other reputable sources. The Internet is one
information source that can be helpful (Table 11).249,250

However, those who supervise athletes should also be alert
to the existence of harmful Internet sites, such as pro-ana
(anorexia) and pro-mia (bulimia) sites, devoted to the
continuance, promotion, and support of EDs and glamor-
izing the unhealthy behaviors.18,251 Although these Web
sites have been in existence for quite some time, they are
becoming more prevalent on social networking sites.252

This is a disturbing trend considering that the information
is presently reaching a much wider audience.

Third, it is important that athletes become knowledge-
able about sound nutritional practices so they are better
equipped to scrutinize their eating habits to a level that
ensures adequate energy availability. It is a challenge for
most athletes to maintain a positive energy balance over
long periods of training with adequate amounts of food
and nutrients, particularly with a coexisting goal of body
weight control.41 For example, the daily energy intake
reported by many female athletes is often below the
estimated energy expenditure of their training regi-
mens,41,42,250 particularly some endurance-based programs
that have a predicted energy expenditure of 700 to 1000
kcal/d.41 Athletes participating in less aerobically demand-
ing sports such as gymnastics and figure skating have
reduced total energy requirements and may increase
dependency on energy deprivation to control or manipu-
late body weight.254 To prevent an imbalance between
energy expenditure and dietary intake, athletes must make
appropriate food choices that will provide adequate
macronutrients and micronutrients so that metabolic fuels
are readily available. Athletes with more nutrition knowl-
edge are inclined to make better food choices, resulting in
improved health status and enhanced athletic perfor-
mance.254–256 However, numerous investigators have iden-
tified problems and deficiencies in the athlete’s diet,
especially as it relates to adequate consumption of
macronutrients257–260 and micronutrients.261

Lastly, although educating young adults about DE
and related nutritional problems has been effective in
prevention, an important question is whether this educa-
tional approach works for children.262 From a general
perspective, researchers and organizations have empha-
sized the need for developing and implementing educa-
tional programs that challenge the definition of thinness
and promote self-acceptance, healthy eating, and reason-
able physical activity among children and youth.98,263 In
a study of 222 boys and girls in the 4th and 6th grades,
short-term outcomes of a school-based curriculum pro-
gram for developing healthy body image and preventing
DE resulted in increased knowledge, positive attitudes, and
healthful intentions related to body image, hazards of
weight loss dieting, and unrealistic media-driven mes-
sages.98

Coaches. Coaches are in a unique position to denounce
unhealthy attitudes and behaviors that may trigger DE.
However, they also juggle a combination of role demands
and conflicts that are not always consistent with making
decisions in the best interest of their athletes’ health.264–266

Good decision making is further complicated by the fact
that many coaches lack formal training in sport science
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disciplines known to favorably affect health and perfor-
mance, specifically sports psychology, physiology of
exercise, nutrition, and sports medicine.264,267 When
demands and stressors of coaching combine with less-
than-adequate educational preparation, coaches are more
vulnerable to careless comments, misinformation, and
inappropriate actions that may jeopardize the health and
safety of their athletes and constitute a liability exposure
for themselves and their employers.268,269

Evidence suggests that collegiate coaches could benefit
from comprehensive education in all domains related to
knowledge of DE,241 as well as strategies to properly
communicate with their athletes about body weight
issues.70 For example, competitive female gymnasts who
were told by their coaches to lose weight resorted to
pathogenic weight control methods.206,270 Among 131
lightweight football players, 42% showed evidence of DE
and reported that their ‘‘teacher/coach’’ was perceived to
be the individual who most encouraged dieting practices.163

The more enlightened coaches are about nutritional
issues, the more apt they are to follow nutritional guide-
lines, emphasize healthy eating habits rather than weight
standards, and have a better understanding of why weight
is such a sensitive and personal issue for athletes,
particularly women.271 Similarly, educated coaches also
realize the best way to interact with symptomatic athletes is
to be specific about their suspicions, encourage medical
care, and reassure the athlete that his or her position on the
team will not be jeopardized.94 Only through mandatory,
formal education programs can coaches promote healthy
exercise and nutrition alternatives that have the potential
to counteract development of DE.

Certified Athletic Trainers. Unlike coaches, certified
athletic trainers have clearly defined, standardized educa-
tional competencies established by the NATA that can help
guide their work with athletes in the areas of DE, nutrition,
and weight management.272 The knowledge gleaned from
mastering the educational competencies coupled with
exposure in working with athletes who present with DE
increases the certified athletic trainer’s overall effectiveness
and confidence in dealing with the complexities of this
condition.

In one survey of head certified athletic trainers at
NCAA Division IA and IAA institutions, most felt their
role was to identify (78%) and help (97%) athletes with
EDs, but only 27% felt confident in their ability to identify
an athlete with an ED, and only 38% felt confident
confronting an athlete suspected of having an ED.273

Among certified athletic trainers, females felt significantly
more confident than males in identifying athletes with the
conditions. Access to ongoing educational preservice and
inservice programs is critical to enhancing knowledge and
awareness of EDs among all certified athletic trainers.
Similarly, developing a management protocol to handle
problems should they occur is essential to improving
confidence levels.23 However, few schools have established
a formal treatment protocol.77,273 For example, 1 in 4
certified athletic trainers (25%) reportedly worked at
collegiate institutions that did not have a management
protocol in place.274 In a survey completed in 2005 at the
high school level, only 18% of schools reported having
a standard treatment protocol for confirmed cases of
EDs.200

CONCLUSIONS

A comprehensive array of interventions and educational
strategies is imperative to meet the challenges in un-
derstanding and working with athletes who present with
DE or may be at risk. The key is to establish a network of
qualified and knowledgeable professionals who can skill-
fully handle interventions, provide a seamless continuum of
care, institute screening measures for early detection, and
develop educational initiatives for prevention. The man-
agement of athletes is complex and requires interdisciplin-
ary collaboration among physicians, dietitians, psy-
chotherapists, certified athletic trainers, administrators,
coaches, and CSOs to obtain desired outcomes. The
certified athletic trainer is in a unique position to play
a significant role as a caregiver, informed patient advocate,
and educator and should be prepared to act accordingly.
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DISCLAIMER

The NATA publishes its position statements as a service
to promote the awareness of certain issues to its members.
The information contained in the position statement is
neither exhaustive not exclusive to all circumstances or
individuals. Variables such as institutional human resource
guidelines, state or federal statutes, rules, or regulations, as
well as regional environmental conditions, may impact the
relevance and implementation of these recommendations.
The NATA advises its members and others to carefully and
independently consider each of the recommendations
(including the applicability of same to any particular
circumstance or individual). The position statement should
not be relied upon as an independent basis for care but
rather as a resource available to NATA members or others.
Moreover, no opinion is expressed herein regarding the
quality of care that adheres to or differs from NATA’s
position statements. The NATA reserves the right to
rescind or modify its position statements at any time.
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