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The female athlete triad is a phrase
used to describe the constellation of
disordered eating, amenorrhea, and os-
teoporosis that can develop in physi-
cally active girls and women. Although
recently described in the medical liter-
ature as a clinical condition, this is not
a new entity. The various components
of the triad have been noted for years
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by athletes, parents, coaches, trainers,
and health-care personnel, particularly
team physicians. This same team of
individuals must work together to pre-
vent, identify, and treat this condition,
which can have significant morbidity
and mortality.

Females participating in athletics
are more likely to benefit from their
sports participation than to be at risk
for harmful effects. Early sports partic-
ipation sets a precedent for lifelong
cardiovascular fitness. In addition, girls
who participate in sports are more
likely than are nonparticipants to expe-
rience academic success and graduate
from high school. Sports participation is
associated with decreased initiation of
high-risk health behaviors, such as us-
ing drug, alcohol, or tobacco and hav-
ing sexual intercourse. Over recent
years, as increasing numbers of girls
and women participate in sports, the
female athlete triad has become a more
frequently recognized clinical entity.
Risk for the triad is greatest in those
endurance sports emphasizing lean-
ness, requiring body contour-revealing
clothing for competition, using weight
categories for participation, or empha-
sizing a prepubertal body habitus for
performance success and in those
sports where performance is scored
subjectively.

The disordered eating component of
the female athlete triad encompasses
the entire spectrum of abnormal eating
patterns; it is not limited to anorexia
nervosa or bulimia nervosa criteria. Dis-
ordered eating can include food restric-
tion, fasting, or binging; purging by
vomiting or using laxatives, diuretics, or
diet pills; or preoccupation with food,
exercise, or body image. Disordered eat-
ing affects up to 62% of female ath-

letes, depending on how broadly this
eating component is defined. The po-
tential complications of disordered eat-
ing include: depleted glycogen stores,
decreased lean body mass, chronic fa-
tigue, micronutrient deficiencies, dehy-
dration, anemia, electrolyte and acid-
base imbalance, and cardiac or
gastrointestinal problems, which can
impair athletic performance and in-
crease the risk of injury and death.

The amenorrhea component of the
female athlete triad ranges from oligo-
menorrhea to primary or secondary am-
enorrhea. The prevalence of secondary
amenorrhea in the general population
is 2% to 5% compared with 3% to 66%
in adult female athletes, depending on
the sport studied and the amenorrhea
criteria used. The most frequent
exercise-related menstrual and repro-
ductive system problems in female ath-
letes are delayed menarche, delayed
thelarche, oligomenorrhea, amenor-
rhea, anovulatory cycles, and short lu-
teal phase cycles.

Although  the mechanism for
exercise-related menstrual changes is
unknown, it is considered to be energy-
related, multifactorial, and hypotha-
lamic in origin. Both amenorrheic and
normally menstruating athletes have
reduced luteinizing hormone pulse fre-
quencies and low 24-hour mean leptin
levels, but marked suppression is found
in amenorrheic athletes. Failure to
match the additional energy cost of
exercise with caloric intake, also called
“energy drain," is considered the major
contributing factor to these hormonal
changes. Other factors that affect men-
struation in an athlete include body
composition changes, reproductive im-
maturity, training factors, nutritional
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quality, and hormonal stress responses
to exercise.

Completing the triad is osteoporosis
resulting from premature bone resorp-
tion, impaired bone formation, or both.
Osteoporosis results in low bone mass,
microarchitectural deterioration, and
increased skeletal fragility and risk of
fracture. In normal skeletal develop-
ment, females gain more than 50% of
their adult skeletal mass and 15% of
their adult height during adolescence.
Peak bone mass is reached between
ages 18 and 25 years, after which both
men and women lose bone mass at the
annual rate of 0.3% to 0.5% until
menopause accelerates bone loss for
women.

If young women experience amen-
orrhea or oligomenorrhea during the
critical years of bone growth, they are
at risk for losing 2% of their bone mass
annually instead of gaining the normal
2% to 4%. The osteopenia or osteopo-
rosis noted in an oligomenorrheic or
amenorrheic athlete is related to a low
estrogen level, which leads to increased
rate of bone loss very similar to that
found in postmenopausal women or in
women who have a pathologic hypo-
estrogenic condition, such as premature
ovarian failure, pituitary tumor, or an-
orexia nervosa. Determinant factors for
the extent of bone loss include length
and severity of menstrual irregularity,
type of skeletal loading during activity,
nutritional status, and genetics. If tra-
becular bone is lost during long-term
amenorrhea, reversal of the resultant
low bone mineral density may be im-
possible.

The sports preparticipation evalua-

tion is the ideal opportunity to screen
for the risk or presence of the female
athlete triad. Screening also should be
incorporated into the clinical evalua-
tion of girls who have changes in their
menstrual cycles, disordered eating,
significant weight change, depression,
stress fractures, or cardiac arrhythmias,
including bradycardia. Use of a stan-
dardized form as part of this screening
could help to ensure detailed review of
the menstrual, diet, exercise, and psy-
chosocial histories. A comprehensive
physical examination must be per-
formed, and when indicated by history
and physical findings, laboratory stud-
ies should be ordered.

Early recognition and treatment of
the condition are essential. The patient
must be counseled on how to match her
increased energy expenditure from ex-
ercise with her energy intake. For some
patients, explanation of the condition
and how to correct the imbalance
through diet and possibly exercise
modification may be enough, but an
individual and multidisciplinary ap-
proach is necessary for many patients.
It should include medical management;
nutrition and exercise counseling; psy-
chotherapy; involvement of the
coaches, trainers, and the family; and
comprehensive patient follow-up.

Correction of the imbalance be-
tween energy intake and expenditure
typically corrects the menstrual irrequ-
larities associated with the female ath-
lete triad. Adolescent athletes need to
be counseled about the need for in-
creased intake of carbohydrates, pro-
tein, and calcium compared with their
sedentary peers. It has been recom-

mended that amenorrheic adolescent
athletes increase their calcium intake
to at least 1,500 mg daily (compared
with the 1,200 mg recommended di-
etary daily allowance for other adoles-
cents). If dietary calcium intake is in-
adequate, calcium supplementation
may be necessary. Use of estrogen-
progesterone combinations may in-
crease bone mineral density in some
females. The American Academy of Pe-
diatrics Committee on Sports Medicine
recommends that hormonal therapy be
reserved for the skeletally mature ado-
lescent athlete. Measuring bone density
by DEXA scan can assist in the decision
to start or continue hormonal therapy.

Efforts to prevent the female triad
include promoting a healthy, active
lifestyle while discouraging potentially
harmful behaviors. Prevention of the
triad entails educating athletes,
coaches, trainers, parents, and health-
care professionals about proper nutri-
tion, safe training practices, and the
benefits of exercise, as well as the risks
and warning signs of the triad. Pressur-
ing athletes to diet and lose weight or
to meet a single "ideal standard" for
body weight or body fat should cease.
Through educational efforts, effective
screening, therapeutic measures, and
dispelling of myths such as “thinner is
better," health-care practitioners may
be able to curtail the significant mor-
bidity and mortality known to result
from the female athlete triad.

(This In Brief was written while Dr
Lerand was a pediatric resident at the
University of Texas Health Science Cen-
ter in San Antonio.)
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