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INTRODUCTION  

The majority of girls and women derive significant health benefits from regular physical 

activity without incurring health risks(50,93,103). They should be encouraged to be physically 

active at all phases of their lives. If injuries or medical problems develop, they should be 

promptly identified and treated by professionals knowledgeable in the care of active women.  

In 1992 the Female Athlete Triad was the focus of a consensus conference called by The 

Task Force on Women's Issues of the American College of Sports Medicine (141). The three 

components of the Triad are:  

1. Disordered eating. Disordered eating refers to a wide spectrum of harmful and often 

ineffective eating behaviors used in attempts to lose weight or achieve a lean appearance. The 

spectrum of behaviors ranges in severity from restricting food intake, to binging and purging, 

to the DSM-IV defined disorders of anorexia nervosa and bulimia nervosa(1,2,44,61,110,111). 

Disordered eating behaviors can result in short and long term morbidity, decreased 

performance, amenorrhea, and even mortality(36,49,52,94).  

2. Amenorrhea. Primary amenorrhea (delayed menarche) is the absence of menstruation by 

age 16 in a girl with secondary sex characteristics(119). Secondary amenorrhea is the absence 

of three or more consecutive menstrual cycles after menarche(76,82,92,118,119).Amenorrhea 

associated with exercise or anorexia nervosa is hypothalamic in origin (8,77,129). Hypothalamic 

amenorrhea results in decreased ovarian hormone production and hypoestrogenemia similar 

to menopause. Both hypothalamic amenorrhea and menopause are associated with decreased 

bone mineral density(6,10,19,28,30,84,85,103,104).  

3. Osteoporosis. Osteoporosis is a disease characterized by low bone mass and 

microarchitectural deterioration of bone tissue leading to enhanced skeletal fragility and 

increased risk of fracture(10). An expert panel convened by the World Health Organization 

has established the following diagnostic criteria(65).  

A. Normal: bone mineral density (BMD) that is no more than 1 Standard Deviation (SD) 

below the mean of young adults.  

B. Osteopenia: BMD between 1 and 2.5 SD below the mean of young adults.  

C. Osteoporosis: BMD more than 2.5 SD below the mean of young adults.  

D. Severe osteoporosis: BMD more than 2.5 SD below the mean of young adults plus one or 

more fragility fractures.  

The principal cause of premenopausal osteoporosis in active women is decreased ovarian 

hormone production and hypoestrogenemia as a result of hypothalamic 

amenorrhea(6,20,28,30,72,84,85,104).  

 

POSITION STAND  

Based upon a comprehensive literature survey, research studies, case reports, and the 

consensus of experts (141), it is the position of the American College of Sports Medicine that:  



1. The Female Athlete Triad is a serious syndrome consisting of disordered eating, 

amenorrhea, and osteoporosis. The components of the Triad are interrelated in etiology, 

pathogenesis, and consequences. Because of the recent definition of the Triad (141), 

prevalence studies have not yet been completed. However, it occurs not only in elite athletes 

but also in physically active girls and women participating in a wide range of physical 

activities. The Triad can result in declining physical performance, as well as medical and 

psychological morbidity's and mortality.  

2. Internal and external pressures placed on girls and women to achieve or maintain 

unrealistically low body weight underlies the development of these disorders.  

3. The Triad is often denied, not recognized, and under reported. Sports medicine 

professionals need to be aware of the interrelated pathogenesis and the varied presentation of 

components of the Triad. They should be able recognize, diagnose, and treat or refer women 

with any one component of the Triad.  

4. Women with one component of the Triad should be screened for the other components 

(60,97). Screening for the Triad can be done at the time of the preparticipation examination and 

during clinical evaluation of the following: menstrual change, disordered eating patterns, 

weight change, cardiac arrhythmias including bradycardia, depression, or stress 

fracture(21,36,60,61,68,87,97,112).  

5. All sports medicine professionals, including coaches and trainers, should learn about 

preventing and recognizing the symptoms and risks of the Triad. All individuals working 

with active girls and women should participate in athletic training that is medically and 

psychologically sound. They should avoid pressuring girls and women about losing weight. 

They should know basic nutrition information and have referral sources for nutritional 

counseling and medical and mental health evaluation.  

6. Parents should avoid pressuring their daughters to diet and lose weight. Parents should be 

educated about the warning signs of the Triad and initiate medical care for their daughters if 

signs are present.  

7. Sports medicine professionals, athletic administrators, and officials of sport governing 

bodies share a responsibility to prevent, recognize, and treat the Triad. The sport governing 

bodies should work toward offering opportunities for educational programs for coaches to 

educate them and to lead them toward professional certification. They should work toward 

developing programs to monitor coaches and others to ensure safe training practices.  

8. Physically active girls and women should be educated about proper nutrition, safe training 

practices, and the warning signs and risks of the Triad. They should be referred for medical 

evaluation at the first sign of any of the components of the Triad.  

9. Further research is needed into the prevalence, causes, prevention, treatment, and sequelae 

of the Triad.  

 

BACKGROUND FOR THE POSITION STAND  

Body Composition  

There is increasing awareness of the influence of body composition on athletic performance. 

In some activities an increase in body weight can decrease performance (137). However, 

pressure to decrease body weight or body fat percentage to unrealistic levels contributes to 

the development of disordered eating practices(127,140). Excessive weight loss can lead to loss 

of fat-free mass, dehydration, and a decrease in performance(16,136). An athlete in training 

inadvertently or voluntarily restricting energy intake to less than her energy expenditure can 

develop similar problems depending on the duration and magnitude of energy imbalance.  



It is critical to recognize the limitations of present techniques to measure body composition 

and the problems associated with establishing standards for relative body fat. Densitometry, 

using the hydrostatic weighing technique, is considered the gold standard for assessing body 

composition(58,67). However, there is an error range of at least 3-4% in a normal, healthy 

population with this technique(73,83). New techniques are available such as bioelectric 

impedance analysis and dual-energy x-ray absorptiometry (DXA)(62), but their accuracy, 

particularly for lean athletic populations, is not adequately established(67,83,138). The 

precipitation of disordered eating in active girls and women already highly sensitized to their 

body weight by overemphasizing or overestimating body fat is of particular concern.  

Published standards of mean values for relative body fat for small numbers of athletes (137) are 

arbitrary. They do not recognize measurement error, the wide variation in body fat 

percentage associated with successful performance, and the genetic variation within a given 

somatotype(137). If standards must be established, a range of values that recognize both 

individual variability and methodological error should be set (137). The upper limit of the 

range should be justified for the individual and attainable with the least risk of precipitating 

disordered eating. The lower limit of the range should represent the lowest value achieved by 

elite performers who are healthy and exhibit no signs or symptoms of disordered eating. 

More research must document the influence of excessive weight loss and caloric deprivation 

on both health and performance (14,16,47,56).  

 

Disordered Eating  

During puberty boys gain muscle mass and are encouraged to gain weight to improve 

physical performance. In contrast, girls gain body fat during puberty and are encouraged to 

lose weight to improve performance and/or appearance. Most girls and women try to achieve 

unrealistic thinness because of societal standards and peer pressure. They may attempt to lose 

weight or body fat by using caloric restriction or a wide range of disordered eating 

practices(34,107,110,111,125-127). These practices occur across a wide spectrum and include 

fasting, diet pills, laxatives, diuretics, and vomiting.  

Restrictive eating behaviors include inadvertently failing to balance energy expenditures with 

adequate energy intake, episodic fasting, and chronic voluntary starvation. Significant caloric 

restriction reduces metabolic rate and causes changes in the musculoskeletal(6,104,113,133), 

cardiovascular(3,56,57,68,94), endocrine(55,97,130,131), thermoregulatory(94), and other 

systems(11,36,43,49,52,97). Anorexia nervosa is the extreme of restrictive eating behavior in 

which the individual views herself as overweight and is afraid of gaining weight even though 

she is 15% below ideal body weight. Amenorrhea is one of the DSM-IV diagnostic criteria 

for anorexia nervosa (2).  

Bulimic behavior is a cycle of food restriction or fasting leading to overeating or binging 

(because of physiological hunger) followed by purging. Purging behavior includes vomiting, 

the use of laxatives, diuretics, or enemas, and excessive exercise (2). Fluid and electrolyte 

losses during purging are the major causes of short-term morbidity, including dehydration, 

acid-base and electrolyte imbalances, and cardiac arrhythmia(49,52,68). Purging can result in 

chronic physical problems including gastrointestinal disorders, parotid gland enlargement (69), 

and erosion of tooth enamel(52,97,106). Acute and chronic psychological problems associated 

with bingepurge cycle include low self esteem, anxiety, depression, and suicide(1,2,43,44).  

At the severe end of the spectrum of disordered eating practices are the disorders of anorexia 

nervosa and bulimia nervosa (2). Between ½ and 1% of young women have anorexia 

nervosa(1,2), and 1-4% have bulimia nervosa as defined by the DSM-IV psychiatric diagnostic 

criteria (1,2).  



Many women who chronically use disordered eating practices do not fit these strict criteria. 

However, these women who have significant weight, eating, and body image concerns, are at 

risk for morbidity and mortality, and need evaluation and treatment (14,44,120).  

Are athletes and physically active girls and women at greater risk for disordered eating 

practices than the general population? Conducting accurate prevalence studies with athletic 

populations is difficult. Disordered eating behaviors are often denied by athletes on standard 

questionnaires(15). The reported prevalence of disordered eating practices in some college and 

elite athletes is equal to or greater than the general population(15,34,91,110,111,125,126).  

Many factors contribute to the development of disordered eating behavior. These include 

societal pressures to be thin(107,120,124), chronic dieting(14,15), low self-esteem and 

depression(43), family dysfunction(86,108), physical or sexual abuse(109), and biological 

factors(66). Additional factors for athletes include a sport-related emphasis on body weight 

and body fat, perfectionism, lack of nutrition knowledge, drive to excel and win at any cost, 

the impact of injury, and pressure to lose weight from parents, coaches, judges, and 

others(74,107,127,136,140,143).  

When surveyed, many athletes think disordered eating practices are harmless(110,143). They 

are erroneously told or believe that losing weight by whatever method enhances 

performance(110). In reality, inadequate caloric intake and disordered eating practices impair 

physical performance and health(16,47,56). Problems result from depletion of muscle glycogen 

stores, dehydration, loss of muscle mass, hypoglycemia, electrolyte abnormalities, anemia, 

amenorrhea, and osteoporosis(9,16,36,49,52,97).  

Eating disorders are chronic illnesses with serious medical and psychological sequelae. These 

include depression, substance abuse, and death owing to suicide or cardiac 

arrhythmia(1,44,49,52,57,68,94,99,140). Treatment requires an individualized, long-term, 

multidisciplinary approach. It usually involves a physician, mental health practitioner, and 

registered dietitian, all supported by the family and significant others(43,60,108,112,128). The 

prognosis for recovery depends upon early intervention, the duration and severity of the 

disorder, and the individual's willingness to seek care and remain in treatment.  

 

Amenorrhea  

The monthly menstrual cycle is a complex interaction of the endocrine and reproductive 

systems. External stimuli affect the system through hormonal signals to the hypothalamus. 

The cessation of menses coincident with physical training has long been 

recognized(8,17,22,38,39,76,78,80,82,98,116,142). However, the etiology, prevalence, sequelae, and 

treatment of exercise associated amenorrhea are not completely known. Between 2 and 5% of 

women of reproductive age who are not pregnant or lactating experience some form of 

secondary amenorrhea (5,95,121). Studies report between 1 and 44% of athletic women 

experience amenorrhea at any given time (22,38,39,76,98).  

A reduction in the frequency of luteinizing hormone (LH) pulses from the pituitary gland is 

the direct cause of amenorrhea and subsequent ovarian suppression in physically active 

women(77,78,80,82,129). The reduction in LH pulse frequency is thought to be caused by a 

decrease in the frequency of gonadotrophic releasing hormone (GnRH) pulses secreted by the 

hypothalamus. The regulation of GnRH secreting cells is the focus of current research on 

amenorrhea (77,78,80).  

 

In the 1970s, low body weight (41) and body fat(42) were postulated to cause amenorrhea. 

Subsequent research has refuted these hypotheses and indicated other factors are 

involved(12,76,114,122). One study induced reproductive disorders experimentally by abruptly  



imposing a high volume of intense exercise while controlling dietary intake(17). Therefore, 

exercise stress and energy availability are both being investigated as potential causes of the 

disruption of the GnRH pulse generator. The hypothesis that exercise stress disrupts the 

GnRH pulse generator is based on research that electroshock activates the hypothalamic-

pituitary-adrenal axis and disrupts reproductive function in animals (105) and on observations 

of high resting cortisol levels (27,77) and blunted cortisol responses to exercise in amenorrheic 

athletes(25,75). Proponents of the exercise stress hypothesis view cortisol as a stress hormone.  

Energy availability can be defined as dietary energy intake minus exercise energy 

expenditure. However, dietary energy intake and exercise energy expenditure are both 

difficult to measure accurately. The hypothesis that low energy availability disrupts the 

GnRH pulse generator is based on widespread reports that women athletes consume less 

dietary energy than they would seem to need for their activity levels (139) and on observations 

of low T3 levels (79,89) and negative energy balance in amenorrheic athletes(18,35,89). Menstrual 

disorders may be caused by failure to compensate dietary energy intake for the energy cost of 

exercise rather than by exercise itself. Proponents of the energy availability hypothesis view 

cortisol as a regulator of blood glucose concentrations.  

 

A recent experiment in eumenorrheic trained women reported that LH pulsatility was 

suppressed after 3 days of exercise training while dietary intake was reduced, but was not 

suppressed when dietary intake was supplemented (135). In another experiment, LH pulse 

frequency was reduced both in non-exercising women when dietary intake was restricted and 

in exercising women when their dietary intake was not supplemented for the energy cost of 

exercise (81). This study also reported that exercise stress did not reduce LH pulse frequency 

when non-exercising and exercising women with similar energy availabilities were compared 

(81).  

Endurance athletes, because of their large daily exercise energy expenditure, may be energy 

deficient if they consume the same diets that adequately nourish sedentary women. They may 

not display evidence of eating disorders and may not consciously restrict their diets. 

However, they may inadvertently consume fewer calories than needed to sustain their high 

energy expenditure and may develop amenorrhea as a result of energy imbalance(35,89). To 

avoid alterations in their reproductive hormones and menstrual function, physically active 

women may have to practice eating patterns to attain energy intake that matches their energy 

expenditure.  

Amenorrhea, once felt to be a benign, reversible condition(38,142), has been linked to 

premature loss of BMD since 1984 (19,28,84). Amenorrhea is neither desirable nor a normal 

result of physical training(92,118,119). It is a symptom of an underlying problem that requires 

medical evaluation within the first 3 months of occurrence(21,54,92,118,119). However, many 

physically active women and their coaches and advisors do not regard or report amenorrhea 

as abnormal. Women may welcome the convenience of not menstruating. Some mistakenly 

believe amenorrhea is an indicator of adequate training intensity rather than a symptom 

requiring medical attention. Amenorrhea is the most recognizable symptom of the Female 

Athlete Triad, and women and their advisors need to be informed that amenorrhea requires 

prompt medical assessment for its cause and implications.  

 

Ovulation and reversal of amenorrhea are unpredictable in amenorrheic women. Because 

ovulation precedes menstruation, all sexually active amenorrheic women should be tested for 

pregnancy as part of their medical evaluation and receive contraception counseling(90,21). 

Exercise associated amenorrhea is a diagnosis of exclusion, and all other causes of 

amenorrhea  



must be excluded by a thorough medical evaluation(92,54,118,119). Amenorrheic women should 

be encouraged to ingest at least 1500 mg of elemental calcium per day to assure to calcium 

balance (21,92).  

 

Reversal of amenorrhea has been reported after injury, during reduced training, and with 

increased caloric intake(29,31,32,38,64,70). However, no epidemiological data are available on the 

success rate of any lifestyle change or treatment for reversing amenorrhea, improving bone 

mass, or fertility (114). Further prospective research needs to be done on exercise associated 

amenorrhea to establish its pathogenesis and accurately direct intervention and therapy.  

 

Osteoporosis  

Low concentrations of ovarian hormones in amenorrheic and oligomenorrheic athletes are 

associated with reduced bone mass and increased rates of bone loss. This loss is similar to 

bone loss in postmenopausal women or in women with a pathological hypoestrogenic 

condition such as premature ovarian failure, a pituitary tumor, or anorexia 

nervosa(37,104,113,115). In earlier studies (19,28,84), decreased BMD was reported only for the 

lumbar spine. Newer and more precise techniques for measuring BMD at other sites indicate 

the deficit appears to be generalized throughout the skeleton(87,88,101,102). Whether bone loss is 

observed at all regional sites may depend in part on the extent of mechanical loading at 

specific sites in various sports(123). The occurrence of disordered eating practices and low 

calcium intake combined with menstrual dysfunction may exacerbate bone loss. Not all 

amenorrheic athletes have low bone mass. Their skeletal status depends upon the length and 

severity of their menstrual irregularity, as well as factors that influence their BMD prior to 

the onset of amenorrhea: the type of skeletal loading during activity, their nutritional status, 

and a genetic component (24).  

Concern for athletes with low BMD owing to hypoestrogenemia revolves around the risk for 

fractures during their competitive years and the future risk of premature osteoporotic 

fractures (132). Hip fractures and multiple compression fractures of the spine, common among 

elderly women, have been documented in young women with anorexia nervosa(13,104). While 

low weight athletes may not meet all the criteria for anorexia nervosa or bulimia nervosa, the 

inadequate caloric intake and poor nutrition involved in attaining an unrealistic weight may 

place these women at risk for serious fractures(33,90). Studies report a higher incidence of 

injuries and stress fractures among amenorrheic and oligomenorrheic as compared to 

eumenorrheic athletes(9,33,71,132). One study(87) reports a lower BMD in women athletes who 

had stress fractures than among non-injured controls. This finding was not confirmed in 

another study (48). While the hypoestrogenic state is not a prerequisite for stress fracture, low 

BMD may place the athlete at higher risk.  

 

Researchers(20,30,45,72,85) report that prior menstrual history is the best predictor of current 

BMD. Women with a history of amenorrhea have a lower BMD than those who have always 

been cyclic. As the rate of bone loss in hypoestrogenic women is greatest in the 5-6 years 

following the decrease in levels of endogenous estrogen, there may be only a brief window of 

opportunity to initiate intervention therapy to prevent irreversible bone loss. In the adolescent 

athlete, poor nutrition and the hypoestrogenic condition may result in a lack of bone accretion 

during the critical years of skeletal consolidation(6,26,46,63,100,134).  



An important question is whether the hypoestrogenic low BMD condition can be treated or 

reversed and normal bone mass attained. Newer techniques of measuring bone density, 

specifically dual energy x-ray absorptiometry (DXA)(62), can identify individuals with low 

BMD and, if done serially, can assess those who are rapidly losing bone and monitor their 

response to therapy. Three studies(29,64,70) report an increase in BMD in amenorrheic athletes 

resuming normal menses, but it appears these gains may be limited. Amenorrheic athletes 

using hormone replacement therapy in doses used for menopausal women have shown 

maintenance of BMD but no gains(51). Women with amenorrhea and less severe bone loss 

may prefer to adjust training and nutritional patterns to resume their normal reproductive 

cycle(7,30,31,32,92,119).  

 

Who is at Risk?  

Potentially all physically active girls and women could be at risk for developing one or more 

components of the Triad. The biological changes, peer pressure, societal drive for thinness, 

and body image preoccupation that occur during puberty make adolescence the most 

vulnerable time. Participation in sports that emphasize low body weight can also be a risk 

factor. Those sports include:  

1. Sports in which performance is subjectively scored (dance, figure skating, diving, 

gymnastics, aerobics).  

2. Endurance sports emphasizing a low body weight (distance running, cycling, cross-country 

skiing).  

3. Sports requiring body contour-revealing clothing for competition(volleyball, swimming, 

diving, cross-country running, cross-country skiing, and track, cheerleading).  

4. Sports using weight categories for participation (horse racing, some martial arts, wrestling, 

rowing).  

5. Sports emphasizing a prepubertal body habitus for performance success(figure skating, 

gymnastics, diving).  

 

Male athletes, particularly those in weight regulated and endurance sports, are also at risk for 

disordered eating (4,23) and anorexia nervosa. Extensive exercise and anorexia nervosa in men 

have been associated with hypogonadism and osteoporosis(4,40,53,59,104). The Female Athlete 

Triad also occurs in nonathletes and in physically active girls and women who are not 

training or competing in a specific sport.  

 

CONCLUSION  

Based on the existing evidence of the magnitude and seriousness of the problems associated 

with the Female Athlete Triad, the American College of Sports Medicine strongly advises 

that specific strategies be developed to prevent, recognize, and treat this syndrome. Strategies 

specific to prevention, surveillance, research, health consequences, medical care, and public 

and professional education need to be developed, implemented, and monitored. Target groups 

for education include coaches, trainers, parents, athletes, peers, athletic administrators, 

officials of sport governing bodies, and health care providers who work with physically 

active individuals.  

More research is needed in many areas related to the Triad: body composition, disordered 

eating, amenorrhea, osteoporosis, psychological factors, prevalence, warning signs, 

treatment, and outcomes. Prospective longitudinal studies should include athletes and active 

women and men from diverse activities, ages, sports, and backgrounds. Healthy, positive role 

models who are sport and ethnically relevant for physically active girls and women should be 

developed. Further  



guidelines for the recognition, evaluation, treatment, and clearance for athletic participation 

need to be developed and disseminated to target audiences. Sport administrators and officials 

of sport governing bodies need to develop standards and encourage certification for coaching 

and training practices and the monitoring of young women to prevent and treat the Female 

Athlete Triad.  
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