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treating the athlete

lete may show signs of restrictive eat-
ing but not meet the clinical criteria for 
an eating disorder. She may also display 
subtle menstrual abnormalities, such as 
anovulation, luteal phase defects, and/
or changes in cycle length, but not con-
sider herself amenorrheic. Likewise, she 
may be losing bone, but not yet have 
dropped below her age-matched normal 
range for bone density.

While each of the three spectrums is 
unique, there are clear correlations be-
tween them, and the presence of one el-
ement of the triad raises the likelihood 
an athlete is suffering from others (see 
“The Triad Spectrums” below for an 
illustration of these relationships). For 
instance, stress fractures and overuse 
injuries are not necessarily part of the 
bone health spectrum, but the strong 
association between these injuries and 
menstrual disorders suggests that they 
can be a symptom of the triad.

HOW COMMON IS IT?
In light of this new model, researchers 

oped the other two. In the new model, 
however, each component exists on its 
own independent spectrum. Whether 
an athlete has an eating disorder, for 
instance, is not a “yes” or “no” prop-
osition. Instead, her nutritional intake 
must be evaluated, accounting for her 
metabolism and activity level to deter-
mine whether she is fully meeting her 
energy demands.

At the healthy ends of the three spec-
trums are optimal energy availability, 
optimal bone health, and eumenorrhea 
(the presence of normal, ovulatory men-
strual cycles). At the opposite ends are 
the pathological conditions associated 
with each triad component: low energy 
availability (with or without an eating 
disorder), osteoporosis, and functional 
hypothalamic amenorrhea.

Studies have shown that many female 
athletes display intermediate or “sub-
clinical” presentations of one or more 
triad conditions, and that progression 
along the three spectrums can occur 
at different rates. For example, an ath-

have also taken a fresh look at the prev-
alence of the triad’s three conditions, 
though more research is still needed 
in this area. Not surprisingly, the data 
vary widely depending on the sport and 
the definitions used.

One study that used the Diagnostic 
and Statistical Manual of Mental Disor-
ders (DSM-IV) to define eating disorders 
found that such disorders were present 
in 31 percent of elite female athletes in 
“thin-build” sports (such as gymnastics 
and distance running), compared to 5.5 
percent of non-athletes. Another study 
found that 25 percent of elite female 
athletes in aesthetic, weight class, and 
endurance sports had clinical eating dis-
orders compared to nine percent of the 
general population. Overall, disordered 
eating occurs most frequently in sports 
where leanness and low body weight are 
most emphasized and valued.

Delayed menarche, or primary amen-
orrhea, affects less than one percent of 
the general population, yet research has 
found that it is experienced by 22 per-
cent of gymnasts, divers, and cheerlead-
ers. Secondary amenorrhea (disordered 
menstruation post-menarche) rates vary 
widely depending on the sport, and are 
also affected by age and body weight. 
In runners less than 15 years from the 
time of menarche, amenorrhea is much 
more common (affecting 67 percent of 
athletes) than among those whose repro-
ductive age is greater than 15 years (nine 
percent). Some studies have found amen-
orrhea rates to be as high as 69 percent 
in dancers and 65 percent in long-dis-
tance runners, while affecting only two 
to five percent of the general population. 
Subclinical (less pronounced) menstrual 
disturbances, such as anovulation and 
luteal phase defects, can occur even in 
women who have normal-length men-
strual cycles. One study found that up to 
78 percent of exercising women experi-
enced such disturbances.

In numerous studies, bone mineral 
density (BMD) has been lower in amen-
orrheic athletes than in eumenorrheic 
athletes. Bone loss has also been ob-
served with more subtle menstrual ab-
normalities. While no research has yet 
determined the minimum number of 
normal menstrual cycles per year nec-
essary to prevent bone loss, irregular 
cycle lengths—as well as a history of ir-
regular cycle lengths—have been asso-
ciated with reduced BMD.

When researchers evaluate bone loss 
and low bone mass, they often use the 

the triad spectrums

Studies have shown that many female athletes display 
intermediate or “subclinical” presentations of one  

or more triad conditions, and that progression along the 
three spectrums can occur at different rates. 
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The gray arrows represent the three spectrums of the female athlete 
triad, and the black arrows indicate causal connections between the 
triad’s components. 


