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In early 2014, the International 
Olympic Committee (IOC) pub-
lished a consensus statement 

that introduced the term “Rela-
tive Energy Deficiency in Sport” 
(RED-S) to describe what is cur-
rently called the Female Athlete 
Triad. The IOC authors intended 
for RED-S to be a more compre-
hensive, broader definition, which 
includes the Female Athlete Triad. 
Since then, the two terms have 
come under scrutiny and reassess-
ment. This article presents a sum-
mary of the debate surrounding the 
Female Athlete Triad and RED-S.

History of the Female Athlete Triad
When the Task Force on Women’s 
Issues of the American College 
of Sports Medicine (ACSM) was 
assembled in 1992, the term Fe-
male Athlete Triad was created to 
describe the interrelated patholo-
gies of disordered eating, amenor-
rhea, and musculoskeletal injuries 
among female athletes. All three 
components had to be present 
simultaneously for a diagnosis of 
Female Athlete Triad. As a result, 
many female athletes with only one 
or two of the triad’s components 
were being overlooked.

In 2007, the ACSM updated 
the diagnostic guidelines, and the 
Female Athlete Triad was defined 
as a spectrum of abnormalities 
in energy availability (EA), men-
strual function, and bone mineral 
density (BMD). Each of the three 
components are part of a spectrum 
ranging from normal to increas-
ing degrees of pathology. Now, 
the female athlete no longer needs 
to demonstrate pathology in all 
three components of the triad to 

be diagnosed with the syndrome. 
The presence of one or two of the 
components on the pathologic 
side of the spectrum falls under 
the umbrella of the triad (Fig. 1) 
and may meet the criteria for di-
agnosis, prompting further assess-
ment and evaluation for the other 
components. 

In 2014, a Female Athlete Triad 
consensus paper was published by 
De Souza et al and the Female Ath-
lete Triad Coalition and endorsed 
by the ACSM, the American Medi-
cal Society for Sports Medicine, and 
the American Bone Health Alliance. 

RED-S
As defined in the IOC’s Consensus 
Statement, RED-S is “impaired 
physiological function caused by 
relative energy deficiency, and in-
cludes, but is not limited to, impair-
ment of metabolic rate, menstrual 
function, bone health, immunity, 
protein synthesis, and cardiovascu-
lar health.” The statement indicates 
that the underlying problem is “en-

ergy deficiency relative to the bal-
ance between dietary energy intake 
and energy expenditure required to 
support homeostasis, health, and 
the activities of daily living, growth 
and sporting activities.” 

The IOC Consensus Statement 
also expands the vulnerable popu-
lation, discussing the susceptibility 
of male athletes, athletes of non-
Caucasian ethnicity, and athletes 
with a disability to RED-S.

Both a sport risk-assessment 
model and return-to-play guide-
lines were developed. The sport 
risk assessment model serves as a 
screening tool and classifies ath-
letes into the following categories: 
• high risk—red light
• moderate risk—yellow light
• low risk—green light

The return-to-play model uses
similar categories to classify ath-
letes returning to sport. It requires 
a clinical assessment and uses a 
step-wise approach of evalua-
tion of health status, evaluation 
of participation risk, and decision 
modification. 

Both models are flexible enough 
to be used with males and females 
and a specific athlete’s situation. 
Additionally, both models have 
been implemented for all ages and 
disciplines of athletes at the Nor-
wegian Olympic Training Center 
since 2012.

What all the fuss is about
In October 2014, an editorial writ-
ten by Mary Jane De Souza, MD, 
and colleagues and published in 
the British Journal of Sports Medi-
cine refuted the IOC Consensus 
Statement. The authors believe 
that insufficient evidence exists to 
warrant the adoption of the RED-S 
framework. They also note many 
concerns and errors within the 

IOC Consensus Statement. Dr. De 
Souza’s primary concerns can be 
summarized as follows:
• Although important, insufficient

scientific evidence exists to sup-
port the application of the disor-
der to men, non-Caucasians, and
disabled individuals to the extent
that a new theoretical construct
should be created. This detracts
from the focus on the female
athlete, the most susceptible
population and the one that ex-
periences the most severe effects.

• The “hub-and-spoke” model il-
lustrating the potential health
consequences of RED-S is over-
simplified and does not focus
on the most severe clinical out-
comes—energy deficiency, repro-
ductive disorders, and skeletal
outcomes. The model also por-
trays the physiological systems,
functions, and mechanisms as
independent, whereas these actu-
ally operate with synergistic and
antagonistic effects.

• Data on consequences of low
EA in the scientific literature are
primarily for women only. Fur-
thermore, sex differences (such
as testosterone promoting bone
growth) protect men against the
serious reproductive and skeletal
consequences that may affect
women at less severe levels of
energy deficiency.

• The RED-S risk assessment and
return-to-play models lack clar-
ity and quantification. Some risk
factors (eg, prolonged abnormal-
ly low percent body fat) do not
specify a range or target number.
In addition, the number of risk
factors necessary to qualify a
patient for each return-to-play
category is not specified.
Dr. De Souza’s rebuttal also

encourages the broadening of 
research on low EA in different 
athletic populations, but empha-
sizes that the Female Athlete Triad 
should remain critically important 
and should not be confused with 
or overshadowed by RED-S.

In April 2015, the IOC authors 
responded with an editorial ex-
panding on the original RED-S 
Consensus Statement. Their re-
sponse contended that the term 
Female Athlete Triad has the fol-
lowing limitations:
• Research has shown that men

are affected by relative energy
deficiency.
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Fig. 1 Schematic of the components of the female athlete triad, a spectrum disorder, based on the 
updated 2007 guidelines. The spectrum from normal to varying degrees of pathology is shown for 
each component of the triad. BMD = bone mineral density 
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Putting sex in your  
orthopaedic practice
This quarterly column from the AAOS 
Women’s Health Issues Advisory Board and 
the Ruth Jackson Orthopaedic Society pro-
vides important information for your prac-
tice about issues related to sex (determined 
by our chromosomes) and gender (how we 
present ourselves as male or female, which 
can be influenced by environment, families 
and peers, and social institutions). It is our 
mission to promote the philosophy that male 
and female patients experience and react to 
musculoskeletal conditions differently; when 
it comes to patient care, surgeons should not 
have a one-size-fits-all mentality.

AAOS Now_2015 December.indd   33 11/19/2015   10:15:03 AM


