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Abstract
This is the second of two publications comprising the 2025 update to the 2014 Consensus Statement on treatment and return 
to play guidelines on the Female Athlete Triad (Triad). This paper pairs with the 2025 Update to the Female Athlete Triad 
Coalition Consensus Statement Part 1: State of the Science and Introduction of a New Adolescent Model (Sports Medicine, 
2025), to focus on evidence-based revisions for screening, diagnosis, treatment, and clearance and return to play. Revised 
recommendations for managing eating disorders (ED)/disordered eating (DE) and non-pharmacological and pharmacologi-
cal treatment of bone loss and abnormal menstrual cycles are included, as are the most recent clearance and return to play 
recommendations, inclusive of adolescent athletes. Recent research supports the adoption of revised criteria for defining and 
treating energy deficiency, moving away from the concept of an energy-availability threshold. Energy deficiency-induced 
menstrual disturbances can be reversed with a moderate increase in food intake and modest weight gain, but restoration of 
menses alone is not associated with high rates of ovulation or increased ovarian steroid levels until multiple consecutive 
normal length menstrual cycles are achieved. Revised guidelines for the diagnosis and treatment of functional hypothalamic 
oligo/amenorrhea are included with guidance on the confounding effects of hyperandrogenemia. Gynecological age and 
psychological stress are factors impacting the individual susceptibility to the Triad. The bone health spectrum of the Triad 

This is part 2 of a two-particle; see part 1 at https://​doi.​org/​10.​1007/​
s40279-​025-​02333-z.
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now includes bone stress injuries. Routes of administration via epidermal patch versus oral for pharmacological treatment 
of low bone density are discussed. The diagnosis, treatment, and return to play approaches for adolescents with the Triad 
are unique compared with those employed for adults and require age-appropriate clinical guidelines. The strength of the 
evidence-based statements is graded using an accepted taxonomy in which randomized controlled trials and observational 
data are considered the highest level of evidence.

Key Points 

Bone stress injuries can result from chronic energy 
deficiency and or hypoestrogenemia associated with 
exercise-associated menstrual disturbances and are now 
included in the Female Athlete Triad (Triad) model.

Randomized trials demonstrate that the rates and physio-
logical mechanisms of induction versus reversal of Triad 
conditions differ and, accordingly, monitoring and treat-
ment approaches should be specific relative to induction 
or reversal and specific for each Triad spectrum.

Assessments of energy deficiency are critical to identify-
ing Triad risk, and use of the revised terminology not 
tied to the concept of an energy availability threshold is 
recommended to categorize the severity/risk of energy 
deficiency.

The diagnosis, treatment, and return to play approaches 
for adolescents with the Triad are unique compared to 
those employed for adults and require age-appropriate 
clinical guidelines.

Translational tools such as the Preparticipation Physical 
Evaluation, validated eating behavior questionnaires, 
the Triad clearance and return to play algorithm, and 
if resources allow, laboratory measurements of energy 
deficiency, should be incorporated into sports medicine 
teams’ approaches to Triad prevention and management.

1  Introduction

This Consensus Statement, 2025 Update to the Female Ath-
lete Triad Coalition Consensus Statement Part 2: Clinical 
Guidelines for Screening, Diagnosis, Treatment and Return 
to Play for Adolescents and Adults, is the second article in 
a two-part series updating the 2014 Consensus Statement 
on treatment and return to play of the Female Athlete Triad 
from the Female and Male Athlete Triad Coalition [2–4]. 
This 2025 update represents a consensus of recommen-
dations for physicians, sports medicine practitioners, and 
other healthcare providers. Two publications comprise this 
update. The first paper, 2025 Update to the Female Athlete 

Triad Coalition Consensus Statement Part I: State of the 
Science and Introduction of a New Adolescent Model [1], 
provides a detailed update on the scientific underpinnings of 
the Female Athlete Triad, introduces revisions to the current 
Triad model, and introduces a new Triad model specific to 
the adolescent female athlete. This second paper provides 
updated information on diagnosis and clinical practice, treat-
ment guidelines, and a revised clearance and return to play 
cumulative risk factor assessment for adolescent and adult 
female athletes. Both 2025 papers represent a consensus of 
the state of the science and recommendations for physicians, 
sports medicine practitioners, other healthcare providers and 
researchers that was developed by the Female and Male Ath-
lete Triad Coalition.

1.1 � The Consensus Process and Evidence Grading

An independent expert panel of 16 individuals with demon-
strated expertise in the various topics related to Triad sci-
ence and previous members of Triad consensus papers was 
convened to consolidate evidence-based data and develop 
recommendations. We drew on emerging data and the 
expertise of the diverse writing team of clinicians, sports 
dietitians, and scientists. The expertise of the group deemed 
necessary to properly address the current state of knowledge 
of Triad science included experts in the following subject 
areas: adolescent and adult eating disorders, psychology 
of eating behavior, biological and cognitive psychology, 
exercise physiology, cardiovascular physiology, kinesiol-
ogy, nutrition, women’s health, pediatric and adult endocri-
nology, bone health, orthopedics, physical therapy, nutri-
tion, reproductive medicine, and clinical sports medicine. 
No funding was involved in the recruitment or work of the 
panel. No conflicts of interest were declared.

Consensus was established using a strategy similar to that 
utilized by the 2014 Female Athlete Triad Coalition Con-
sensus Statement [4]. The consensus process included one 
in-person group meeting, several virtual video meetings, and 
e-mail communications. The topics discussed in the Consen-
sus Statement were divided amongst the writing team, and a 
leader was established for each section. Section leaders then 
worked with their teams to draft each section and develop 
evidence-based statements. Section leaders presented their 
team’s literature review findings and a group discussion fol-
lowed to develop a final consensus on the evidence-based 
statements. Each evidence-based statement underwent exten-
sive discussion during video conferences. Exact language 
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was developed, edited, and finalized. Grading of each state-
ment was discussed and agreed upon only after a thorough 
group discussion. Next, online confidential voting on all 
evidence-based statements was used to determine consen-
sus. Responses included “agree,” “neutral,” or “disagree.” 
If > 85% of writers “agreed” on a given evidence statement 
and there were no instances of “disagree,” no further discus-
sion of the statement ensued. Discussion occurred if ≤ 85% 
of writers “agreed” and there were instances of “neutral” or 
“disagree.” Discussion resulted in either a revision of the 
statement or a deletion of the statement. Voting on revised 
statements was repeated with subsequent discussion and revi-
sion of statements, until all questions achieved > 85% of writ-
ers responding with “agree” with no instances of “disagree.” 
If recommendations from peer reviewers of the manuscript 
included revision of any evidence-based statements, the pro-
cess of voting for those statements was repeated. The strength 
of the evidence-based statements was graded using a taxon-
omy in which randomized controlled trials (RCTs) and obser-
vational data are considered the highest level of evidence, as 
utilized in the American College of Sports Medicine position 
stands and by the Agency for Healthcare Research and Qual-
ity [5, 6]. The specific evidence scoring criteria were:

•	 Evidence Level A: Consistent pattern of findings based 
on substantial data from RCT(s) and/or observational 
studies.

•	 Evidence Level B: Strong evidence from RCT and/or 
observational studies, but with some inconsistent results 
from the overall conclusion.

•	 Evidence Level C: Evidence from a smaller number of 
observational and/or uncontrolled or nonrandomized trials 
which is generally suggestive of an overall conclusion.

•	 Evidence Level D: Insufficient evidence for categories 
A–C; panel consensus judgment.

The co-chairpersons (MJD and NIW) of the Consensus 
Statement organized notetaking from each consensus meet-
ing and compiled manuscript drafts. Drafts of the document 
were then circulated to the entire writing team for review 
and further editing ensued following each video confer-
ence until a final document was agreed upon after achieving 
consensus by the entire writing team. The entire paper was 
reviewed by independent reviewers as per journal guidelines 
for Sports Medicine.

1.2 � What is the Value of a Consensus Statement 
Focused Specifically on the Female Athlete 
Triad?

Since the 2014 Female Athlete Triad Consensus State-
ment publication [3, 4], advances in scientific and clinical 
understandings of the Triad have progressed, necessitating 

an updated Consensus Statement summarizing the state of 
the science and recommended clinical practice. While no 
theoretical model of a medical condition is perfect, Triad 
researchers have always strived to present a model that is 
not only scientifically accurate but useful for both clini-
cians and practitioners. Attention to the Triad is also war-
ranted given the consistent increase in the number of girls 
and women participating in sport. For example, as of 2022, 
there has been a record number of female student-athletes 
i.e., 230,518 competing in the US National Collegiate Ath-
letic Association (NCAA) [7]. Moreover, the prevalence of 
eating disorders (EDs) and disordered eating (DE) behav-
iors, i.e., primary drivers of the Triad, has risen sharply in 
the general population since the COVID-19 pandemic, par-
ticularly among college-aged young adults [8, 9]. Addition-
ally, a recent study found that athletes, when compared to 
the general population, are less likely to seek treatment for 
EDs due to stigma, accessibility, and sport-specific barriers 
[10]. Attention to the issue has grown as high-profile athletes 
have spoken out regarding their Triad experiences on social 
media [11].

Lastly, the Triad is the foundation of the broadly 
described condition known as Relative Energy Deficiency 
in Sport (REDs). REDs was described in 2014 as a condition 
of impaired physiological and/or psychological functioning 
involving numerous physiological and performance out-
comes experienced by female and male athletes and caused 
by exposure to low energy availability (EA) [12–14]. Ini-
tially, REDs was framed as a more all-encompassing model 
than the Triad, inclusive of many more physiological end-
points that were purported to be causally tied to low EA in 
both females and males. While the REDs model includes the 
three components of the Triad, i.e., low EA with or without 
EDs/DE, menstrual function, and bone health, a concern 
is that the REDs model also includes several outcomes for 
which no RCTs are available to support their causal link 
to low EA, for example, gastrointestinal and immune out-
comes, and the model is applied to men despite the absence 
of the availability of data to describe causal links to low 
EA in men [15, 16]. Moreover, the clinical relevance of the 
Triad is obscured in the REDs model because the manner 
in which it is depicted minimizes its relevance to simply 
a minor component of the REDs model. However, in the 
2023 REDs update, Triad conditions are actually the major 
presentation of REDs described as being caused by “prob-
lematic low EA” [12]. Specifically, the “primary indicators” 
of a REDs diagnosis rendering the highest risk categoriza-
tion, i.e., associated with “problematic EA” are menstrual 
disturbances or low testosterone, low bone mineral density 
(BMD) or bone stress injuries (BSIs), and EDs. That said, 
the recently published REDs update has since eliminated 
any mention of the Female or Male Athlete Triad and does 
not include clinically significant information specifically 
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Defini�ons of Terms used in the 2025 Adult Female Athlete Triad Model
HEALTHY SUBCLINICAL PATHOLOGICAL

Energy Replete Mild/Moderate Energy Deficiency with or without 
Disordered Eating

Severe Energy Deficiency with Disordered Eating or 
Clinical Eating Disorder

sutatS
ygrenE

All of the Following:
• No evidence of disordered eating behavior associated with

energy deficiency
• Weight stable (+1 kg day-1) and body weight ≥90% 

expected1

• BMI ≥18.5 kg m-2

• EA >45 kcals kg FFM-1 day-1

• No indications of metabolic compensation (no evidence of
decreasing RMR ratio; TT3 in the normal range)

• Other hormonal indicators of energy status2

----------------------------------------------
1Weight at last menstruation when cycle length was
consistently 21-35 days or achieves estimated ideal body
weight
2 If resources are available, concentrations of IGF-1, leptin,
and ghrelin in the normal range

One or More of the Following:
• Evidence of disordered eating behavior associated with

energy deficiency
• Moderate weight loss1 and/or body weight between 85 to

< 90% expected2

• BMI 17.5 to <18.5 kg m-2

• EA <45 kcals kg FFM-1 day-1

• Metabolic compensation (decreasing RMR ratio3;
decreasing TT3

4)

• Other hormonal indicators of energy deficiency5

----------------------------------------------
1Loss of 5-10% of typical body weight within 6 months or loss
of >2% but <5% within 1 month

2Weight at last menstruation when cycle length was
consistently 21-35 days or achieves estimated ideal body
weight
3Dependent on RMR prediction equation
4At the low end of TT3 reference range with a normal or near
normal TSH and T4

5 If resources are available, lower concentrations of IGF-1
and/or leptin, and/or higher concentrations of ghrelin,
according to their reference ranges

One or More of the Following:
• Evidence of disordered eating behavior or clinical eating

disorder associated with severe energy deficiency
• Clinically significant weight loss1 and/or body weight <85% 

expected2

• BMI <17.5 kg m-2

• EA <<45 kcals kg FFM-1 day-1 and decreasing with serial
measures

• Metabolic compensation (low RMR ratio3; low TT3
4)

• Other hormonal indicators of energy deficiency5

----------------------------------------------
1Loss of ≥10% of typical body weight within 6 months or loss
of ≥5% within 1 month

2 Weight at last menstruation when cycle length was
consistently 21-35 days or achieves estimated ideal body
weight

3Dependent on RMR prediction equation, below
published cutoff

4Low TT3 according to the reference range with a normal or
near normal TSH and T4

5 If resources are available, low concentrations of IGF-1
and/or leptin, and/or high concentrations of ghrelin,
according to their reference ranges

Ovulatory Eumenorrhea Subclinical Menstrual Disturbances Clinical Menstrual Disturbance

noitcudorpeR

All of the Following:
• Menarche at <14 years
• Evidence of ovulation
• Consistent cycles of 21-35 days
• Adequate ovarian steroid exposure1

----------------------------------------------
1A concentration associated with ovulation

One or More of the Following:
• Menarche ≥14 to <15 years
• Luteal phase defects and/or anovulation and/or 6-9

menses/year and cycles of ≥36 to 41 days
• Reduced ovarian steroid exposure1

----------------------------------------------
1A concentration associated with luteal phase defects and/or
anovulation

One or More of the Following:
• Primary Amenorrhea: onset of menses ≥15 years
• Functional Hypothalamic Amenorrhea: No menses for >90

days
• Functional Hypothalamic Oligomenorrhea: <6 menses per

year at irregular and inconsistent intervals of 42-90 days
• Suppressed ovarian steroid exposure1

----------------------------------------------
1A concentration that is chronically low and associated with
functional hypothalamic amenorrhea

Healthy BMD Low BMD or Low Risk Bone Stress Injury Osteoporosis or High Risk or Recurrent
Bone Stress Injury

htlaeH
enoB

• Z-score1 ≥ -1.0 at any site
• Z-score2 > -2.0 at any site

----------------------------------------------
1For weight-bearing sports
2For non-weight-bearing sports

One or More of the Following:
• Z-score1 < -1.0 to > -2.0 at any site
• Z-score2 ≤ -2.0 at any site
• 1 current or prior bone stress injury (low risk)3

----------------------------------------------
1For weight-bearing
2For weight bearing and non-weight-bearing sports
3 Low risk BSI is defined as posteromedial tibia, fibula,
metatarsal shafts (other than proximal 5th metatarsal), femoral
shaft

One or More of the Following:
• Low BMD Z-Score ≤ -2.0 at any site with the presence of

secondary osteoporosis risk factors in adults1

• Current or prior bone stress injury (1 high risk or ≥2 low
risk)2

----------------------------------------------
1 For both weight-bearing and non-weight bearing sports
2High risk BSI are defined as those that are high risk due to
greater risk of fracture progression, delayed healing and
nonunion: femoral neck, sacrum-pelvis, calcaneus, talus,
tarsal navicular, anterior tibial shaft, medial malleolus,
proximal fifth metatarsal and great toe sesamoids

Osteoporosis or 
High Risk or Recurrent

Bone Stress Injury

Severe Energy
Deficiency with or 

without Disordered 
Eating or Clinical 
Eating Disorder  

Healthy
Mild/Moderate Energy

Deficiency with or 
without Disordered 

Eating

Energy Replete

Subclinical

Healthy Bone 
Mineral Density

Pathological

Subclinical Menstrual 
Disturbances

Ovulatory
Eumenorrhea

Clinical Menstrual 
Disturbance

Low Bone 
Mineral Density

or 
Low Risk Bone Stress Injury

2025 Adult Female Athlete Triad Modela

b
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focused on Triad prevention, diagnosis, treatment, and return 
to play [12]. Despite this, the components of the Triad, i.e.,  
reproductive disturbances, and BMD/BSI still represent 
REDs outcomes with the highest prevalence and the larg-
est body of evidence as to the known clinical outcomes 
with an established causal link to energy deficiency. Thus, 
a diagnosis of REDs at its most severe presentation contin-
ues to be based on diagnosing the presence of the Triad, 
as its components are the “most well-documented sequelae 
of problematic low EA”[12]. While research addressing the 
REDs model is ongoing, the sustained relevance of its foun-
dational origin, i.e., the Female and Male Athlete Triad, has 
been recognized by others [15–19]. Furthermore, a recent 
publication has formally questioned the validity of the sci-
entific evidence supporting the REDs model [16]. The lat-
ter publication describes the lack of supporting empirical 
scientific evidence and other concerns that are associated 
with the REDs model, i.e., the low quality of evidence sup-
porting the association between low EA and many of the 
REDs outcomes and the likelihood that other factors, such 
as sleep, stress, and overtraining, may contribute signifi-
cantly and independently to these outcomes. In summary, 
the sustained relevance and clinical importance of the Triad, 
when considered in the context of the less well scientifically 
defined concept known as REDs, underscore the importance 
of this updated Triad Consensus Statement which continues 
to evolve based on advances in the supporting science.

1.3 � Presentation of the 2025 Update of the Adult 
Female Athlete Triad Model

As the expert panel considered the state of the science as of 
2025, several updates to the Triad continuum model (Fig. 1a, 
b) were identified, as described below.

1.3.1 � Energy Deficiency and “Metabolic Compensation” are 
added to the Energy Status Continuum to describe 
Adaptations that Reflect Energy Conservation

There is no validated or universally accepted approach to 
describe or quantify the body’s overall energy status or the 
specific partitioning of oxidative fuels to various physi-
ological systems such as growth, reproduction, locomo-
tion, or thermoregulation. As such, for the purposes of this 
Consensus Statement, we are defining terms relating to the 
energy continuum in the context of the scientific literature 
to date pertaining to the Triad where the specific focus is 
on understanding the metabolic status most aligned with 
the induction and reversal of Triad conditions. That said, 
advances in research support revised terminology describ-
ing the concepts and quantitative metrics comprising the 
energy status continuum. Notably, the term “energy defi-
ciency” is now used in association with the energy sta-
tus spectrum instead of “low EA.” Low EA (defined as 
the difference between energy intake and exercise energy 
expenditure normalized for fat free mass (FFM)) is now 
one of several indicators of energy deficiency in addition 
to low body weight and/or weight loss, low body mass 
index (BMI), and/or indications of metabolic compensa-
tion. The rationale for this change is that EA is difficult 
to reliably estimate and can fluctuate widely from day to 
day [20]. Moreover, the calculation of EA alone is insuf-
ficient to accurately describe energetic status, as it does 
not capture body energy stores or physiological indications 
of metabolic compensation, a new term introduced in this 
revised Consensus Statement.

“Metabolic compensation” refers to factors that 
reflect adaptive processes to reallocate the body’s energy 
resources for the purpose of energy conservation. Indica-
tions of metabolic compensation are observed in response 
to the loss of body weight that may or may not represent a 
new chronically low body weight set-point [21, 22] or low 
BMI [23, 24]. Metabolic compensation also includes the 
suppression of resting metabolic rate (RMR) normalized 
for FFM [22], a reduced ratio of measured to predicted 
metabolic rate (mRMR/pRMR ratio), and/or sustained 
evidence of decreases in concentrations of metabolic hor-
mones, or levels that are low or at the lower end of the ref-
erence range, such as total triiodothyronine (TT3), insulin-
like growth-factor-1 (IGF-1), leptin [25–27], and increased 
ghrelin [28]. It is important to note that these hormonal 

Fig. 1   a The updated 2025 Adult Female Athlete Triad Model. The 
three inter-related components of the Female Athlete Triad are energy 
status, reproductive function and bone health. The Female Athlete 
Triad is initiated by exposure to varying degrees of energy deficiency 
with or without disordered eating/eating disorders with primary path-
ological outcomes to the reproductive and skeletal systems. Separate 
bi-directional arrows indicate the different rates of induction and 
recovery of each pathological outcome. The lack of data supporting 
the potential for complete recovery of bone health is noted by “?”. 
Chronic hypoestrogenemia resulting from energy deficiency induced 
reproductive suppression independently affects bone health. Updates 
include revised terminology describing energy status, i.e., energy 
deficiency instead of energy availability. Bone stress injury is now 
included in the bone health spectrum. *See Figure b for an explana-
tion of the detailed features of the Triad Continuum Components. 
b Definitions of terms used in the updated 2025 Adult Female Ath-
lete Triad Model. Detailed descriptions of the terminology used to 
describe the healthy, subclinical, and pathological states of each Triad 
component have been revised according to recent research. BMD 
bone mineral density, BSI bone stress injury, BMI body mass index, 
EA energy availability, IGF-1 insulin-like growth factor-1, RMR rest-
ing metabolic rate, TSH thyroid stimulating hormone, TT3 total trii-
odothyronine, T4 thyroxine

◂
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and metabolic adaptations, described as metabolic com-
pensation, are often associated with a state of energy bal-
ance, underscoring that observations of weight stability 
and or efforts limited only to assessments of energy bal-
ance can be misleading. As well, body weight stability 
should not be interpreted as evidence of energy balance, as 
plasma volume expansion with training [29] and increased 
body water stored with training induced increases in gly-
cogen storage [30] can contribute to body weight increases 
and as such may mask mild energy deficiency. Compensa-
tory metabolic adaptations can occur over days to weeks 
in energy-deficient individuals and appear to be reversible, 
although less is known regarding the exact timeframes 
over which specific metabolic parameters return to levels 
associated with being energy replete [4, 22, 26, 27, 31].

1.3.2 � Bone Stress Injuries are added to the Bone Health 
Continuum

The addition of bone stress injuries (BSIs) to the model 
reflects well-established data demonstrating that Triad com-
ponents (e.g., menstrual disturbances, low body weight, DE) 
are consistently associated with increased risk of BSI, relat-
ing to a spectrum of bone injury from repetitive mechanical 
loading that results in structural inflammation, fatigue, and 
local bone pain which can precipitate a frank cortical stress 
fracture [32–34]. Notably, stress fracture rates in functional 
hypothalamic oligo/amenorrhea (FHOA) exercising women 
exceed those of women with anorexia nervosa, a population 
that is typically considered at high risk for low BMD and 
fracture [35] [36]. As such, the subclinical range of the bone 
health continuum now encompasses “Low BMD or Low Risk 
BSI,” and the pathological range encompasses “Osteoporosis 
or High Risk or Recurrent BSI” as defined in Fig. 1b.

1.3.3 � Ovarian Steroid Hormones, Functional Hypothalamic 
Oligomenorrhea (FHOA), and Bidirectional Lines 
Indicating Rates of Induction and Recovery are added 
to the Reproductive Function Continuum

The addition of ovarian steroid hormones to the reproduc-
tive continuum is warranted in light of RCT evidence and 
other studies demonstrating the importance of nutritional 
interventions for recovery of not only menses, but also the 
recovery of ovarian steroid concentrations and their down-
stream effects on bone [37, 38]. Thus, even in the face of 
increased menstrual frequency following amenorrhea, full 
recovery of ovarian steroids is not always observed [38]. As 
such, resumption of menses, ovarian steroid concentrations, 
and the presence or absence of ovulation are all of clini-
cal significance and warrant consideration when defining 
reproductive recovery. Evidence from RCTs also suggests 
that transitions along these menstrual-related spectra occur 

at different rates for induction and recovery, with induction 
occurring faster than recovery (see Fig. 1a). The addition of 
functional hypothalamic oligomenorrhea to the pathological 
end of the continuum demonstrates that care should be taken 
to rule out a hybrid-type presentation of oligomenorrhea 
associated with biochemical hyperandrogenism, as opposed 
to oligomenorrhea of hypothalamic origin, similar in etiol-
ogy to FHA [39, 40]. As such, we now refer to functional 
hypothalamic amenorrhea and oligomenorrhea as functional 
hypothalamic oligo/amenorrhea (FHOA).

1.3.4 � Rates of Change are Depicted for the Induction 
and Recovery of Clinical Outcomes within the Adult 
Model

Since the previous Triad Consensus Statement was pub-
lished, more evidence has accumulated to demonstrate the 
rate of induction/recovery of clinical outcomes, thus sup-
porting refinements to the model [27, 37]. It is becoming 
evident that the rate of change for a particular outcome 
may be different if an individual is moving from “healthy” 
to “pathological” (induction), or from “pathological” to 
“healthy” (recovery). For instance, the REFUEL RCT dem-
onstrated that within 12 months of refeeding, previously 
oligo/amenorrheic women can have an increased frequency 
of menses [37]. In most participants who recovered menses, 
this increased frequency was noted in the first 3 months of 
refeeding. However, 12 months of refeeding was not long 
enough to re-establish regular ovulatory menstrual cycles or 
normal patterns of ovarian hormone exposure [38]. Notably, 
after 12 months of refeeding with a high proportion of partic-
ipants resuming menses (defined as the occurrence of men-
ses in amenorrheic participants or an increase in the number 
of menses in oligomenorrheic participants), BMD did not 
improve, perhaps indicating that the time frame over which 
refeeding needs to occur to improve bone health exceeds 
12 months [41]. As well, it is possible that the volume of 
increased energy intake required to impact bone is greater, 
or that the energetic starting point, i.e., baseline body weight 
or body fat, or baseline RMR, or hormonal status of TT3 or 
IGF-1, may impact the time course of recovery. In another 
study with moderate caloric restriction and exercise training 
over three months, the induction of menstrual disturbances 
in previously ovulatory young, untrained women was associ-
ated with metabolic changes such as weight loss, reductions 
in RMR, decreases in TT3, IGF-1, and leptin and increases in 
ghrelin. The magnitude of energy deficit was proportional to 
the frequency of observed menstrual disturbances, all within 
3 months [27]. In the updated model figure, rates of change 
are noted along “Induction Rate” and “Recovery Rate” lines.
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1.3.5 � A Question Mark (?) Indicates the Uncertainty of Bone 
Mineral Density (BMD) Recovery, which Requires 
Clarification through a Stronger Evidence Base

It is questionable whether recovery of BMD is possible fol-
lowing increased energy intake. After a 12-month interven-
tion (REFUEL RCT) of approximately 350 kcal/day in oligo/
amenorrheic exercising women, BMD did not improve at 
any site despite increased weight and fat mass compared 
to the control group [41]. However, a longer duration of 
increased energy intake, a greater magnitude of energy 
intake, specificity of varying macronutrient composition, 
and consideration of baseline demographics may impact the 
potential for improvement in BMD.

1.3.6 � New Details Focused on the Adolescent 
and an Accompanying Model Figure are Introduced

Female adolescent athletes may be more severely impacted 
by the Triad given potential disruptions to bone mineral 
accrual and risk of developing a low peak BMD, which 
underscores the need for early identification, treatment, and 
prevention efforts. Energy deficiency in adolescent female 
athletes can result in delayed menarche or primary amen-
orrhea, secondary amenorrhea, low BMD, reduced bone 
accrual, and low peak bone mass [42–48]. An adolescent 
Triad model is introduced in this update (Fig. 2a, b).

2 � Diagnostic Updates to the Energy 
Continuum

2.1 � General Comments and Definitions of Energy 
Terminology

Understanding the causal role of energy status in the induc-
tion and reversal of Triad outcomes requires clear and con-
sistent use of terminology. We have defined the following 
terms in the 2025 Update to the Female Athlete Triad Coali-
tion Consensus Statement Part 1: State of the Science and 
Introduction of a New Adolescent Model [1] and advocate 
for consistent use in all future Triad literature. The terms 
include energy replete, energy deficiency, EA, and meta-
bolic compensation, i.e., measures indicating suppression 
of resting metabolism (Fig. 3). Key research advances since 
the previous Female Athlete Triad Consensus Statement 
include more specific recommendations for monitoring 
athletes’ energy status, including the use of indicators of 
metabolic compensation and a discussion of the limitations 
of assessing EA, particularly with respect to the use of an 
EA threshold.

2.2 � What are the Current Recommendations 
to Screen for and Diagnose Energy Deficiency?

As Williams et al. [49] have described, the ideal marker 
of energy deficiency is one that can be accurately and 
objectively measured and is reflective of compensatory 
metabolic adaptations to chronic energy deficiency. Fur-
thermore, an ideal marker of energy deficiency should be 
an accurate biomarker of downstream effects on health 
and/or performance outcomes, such as suppression of 
reproductive function, bone loss, bone stress injuries, or 
decrements in sport performance [49]. That said, there is 
no perfect indicator of energy deficiency. Questionnaires 
aimed at identifying the risk of energy deficiency include 
the Low Energy Availability in Females Questionnaire 
(LEAF-Q), although there are limits to its validity (see 
Sect. 6.3.2) [50] and the more recent FED-Q question-
naire [51], which was validated against circulating 
concentrations of TT3. Biological indicators of energy 
deficiency, generally preferred over self-report question-
naires, include low or decreasing body weight, BMI, per-
cent body fat, EA, metabolic hormone concentrations 
(e.g., TT3, leptin, IGF-1), and/or the RMR ratio or RMR 
normalized for fat free mass, and/or presence of DE 
behaviors, all of which must be interpreted with impor-
tant caveats in mind. While single time measurements of 
body weight or BMI may indicate a high risk of under-
nutrition or chronic energy deficiency if body weight 
is < 85% of expected body weight, or BMI is < 17.5 kg/
m−2 [52], or if an adolescent’s BMI for age is < fifth per-
centile [53], serial measurements are recommended to 
document downward trajectories. However, body weight 
and BMI may not be ideal indicators of energy status 
because they can remain stable even in a state of energy 
deficiency and when metabolism is suppressed due to 
other compensatory mechanisms [22]. Importantly, as 
described in 2025 Update to the Female Athlete Triad 
Coalition Consensus Statement Part 1: State of the Sci-
ence and Introduction of a New Adolescent Model [1], 
the use of an EA “threshold” (e.g. < 30 kcal/kg FFM/
day), is not recommended due to more recent data dem-
onstrating that menstrual disturbances occur in exercis-
ing women at EA levels above this threshold [54, 55] 
and due to the limitations of quantifying EA in real-life 
situations versus under laboratory conditions [20, 56]. 
Signs of metabolic compensation may include low or 
decreasing normalized resting metabolic rate (RMR/kg 
FFM or mRMR/pRMR) [22], low or low normal fasting 
metabolic hormone concentrations, such as total triiodo-
thyronine (TT3), leptin, and insulin-like growth factor 
1 (IGF-1) or increases in ghrelin [25, 27, 28]. Notably, 
energy deficiency has been shown to vary with training 
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Definitions of Terms used in the 2025 Adolescent Female Athlete Triad Model 
HEALTHY SUBCLINICAL PATHOLOGICAL

Energy Replete Mild/Moderate Energy Deficiency with or without Disordered 
Eating

Severe Energy Deficiency with Disordered Eating Behavior or 
Clinical Eating Disorder

sutatS
ygrenE

All of the Following:
• No history of recent weight loss and tracking along expected 

trajectory for weight on their growth chart
• ≥10th percentile BMI for age 
• ≥90% of EBW

• EBW = based on 50th percentile BMI for age
• No indications of metabolic compensation (no evidence of 

decreasing RMR ratio1; TT3 in the normal range)
• Other hormonal indicators of replete energy status2

----------------------------------------------
1Dependent on RMR prediction equation
2If resources are available, concentrations of IGF-1, leptin, and 

ghrelin in the normal range

One or More of the Following:
• Evidence of disordered eating behavior associated with energy 

deficiency
• Moderate weight loss1 or tracking below expected trajectory for 

weight on their growth chart (e.g., crossed 1 percentile line)
• ≥5th and <10th percentile BMI for age
• ≥85% to <90% EBW

• EBW = based on 50th percentile BMI for age
• Metabolic compensation (decreasing RMR ratio2; decreasing TT33)
• Other hormonal indicators of energy deficiency4

----------------------------------------------
1Loss of 5-10% of typical body weight within 6 months or loss of >2% 
but <5% within 1 month

2Dependent on RMR prediction equation
3At the low end of TT3 reference range with a normal or near normal 
TSH 

4 If resources are available, lower concentrations of IGF-1 and/or leptin, 
and/or higher concentrations of ghrelin, according to their reference 
ranges

One or More of the Following:
• Evidence of disordered eating behavior or clinical eating disorder 

associated with severe energy deficiency
• Clinically significant weight loss1 or tracking below expected 

trajectory for weight on their CDC growth chart (e.g., crossed ≥2 
percentile lines) 

• <5th percentile BMI for age
• <85% of expected body weight (EBW)

• EBW = based on 50th percentile BMI for age
• Metabolic Compensation (Low RMR ratio2; low TT33)
• Other hormonal indicators of energy deficiency4

----------------------------------------------
1Loss of ≥10% of typical body weight within 6 months or loss of ≥5% 
within 1 month
2Dependent on RMR prediction equation
3Low or at the low end of TT3 reference range with a normal or near 
normal TSH 

4 If resources are available, lower concentrations of IGF-1 and/or 
leptin, and/or high concentrations of ghrelin, according to their 
reference ranges

Eumenorrhea Subclinical Menstrual Disturbances Clinical Menstrual Disturbance

noitcudorpeR

All of the Following:
• Menarche at <14 years
• >9 menses/year and consistent cycles of 21-35 days after 1-

2 years post menarche 
• Adequate ovarian steroid exposure after 1-2 years post 

menarche

One or More of the Following:
• Onset of menses ≥14 years (delayed menarche) to <15 years
• 6-9 menses/year and/or cycles ≥36 to <41 days after 1-2 years post 

menarche 
• Reduced ovarian steroid exposure after 1-2 years post menarche

One or More of the Following:
• Primary Amenorrhea: onset of menses ≥15 years
• Functional Hypothalamic Amenorrhea: no menses for >90 days 

after 1-2 years post menarche
• Functional Hypothalamic Oligomenorrhea: <6 menses per year 

at irregular and inconsistent intervals of 42-90 days after 1-2 
years post menarche

• Suppressed ovarian steroid exposure after 1-2 years post 
menarche

Optimal Bone Health Suboptimal Bone Health Poor Bone Health

htlaeH
enoB

All of the Following:
• Z-score1 ≥-1.0 at any site
• Z-score2 > -2.0
• Normal bone mineral accrual 

----------------------------------------------
1For weight-bearing sports
2For non-weight-bearing sports

One or More of the Following:
• Z-Score1 < -1.0 to > -2.0
• Z-score2 ≤ -2.0
• Moderate reduction in bone mineral accrual 
• 1 current or prior bone stress injury (low risk)3

----------------------------------------------
1For weight-bearing sports
2For weight bearing and non-weight-bearing sports
3Low risk bone stress injury is defined as posteromedial tibia, fibula, 
metatarsal shafts (other than proximal 5th metatarsal), femoral shaft

One or More of the Following:
• Evidence of Osteoporosis1: 

• ≥1 vertebral compression fractures OR
• Low BMD Z-Score ≤ -2.0 with a significant fracture 

history (≥2 long bone fractures by age 10 years; or ≥3 
long bone fractures at any age up to 19 years)2

• Marked reductions in bone mineral accrual
• Current or prior bone stress injury (1 high risk or >2 low risk)3

----------------------------------------------
1Osteoporosis diagnosis: 2019 ISCD Pediatric Guidelines
2For weight bearing and non-weight-bearing sports
3High risk BSI are defined as those that are high risk due to greater 
risk of fracture progression, delayed healing and nonunion: femoral 
neck, sacrum-pelvis, calcaneus, talus, tarsal navicular, anterior tibial 
shaft, medial malleolus, proximal fifth metatarsal and great toe 
sesamoids

Poor Bone 
Health 

Clinical Menstrual 
Disturbance

Severe Energy Deficiency 
with or without Clinical 

Eating Disorder or 
Disordered Eating 

HealthyMild/Moderate Energy 
Deficiency with or without 

Subclinical Disordered Eating

Energy Replete

Subclinical

Optimal Bone 
Health

Suboptimal Bone 
Health

Pathological

Subclinical Menstrual 
Disturbances

Eumenorrhea

2025 Adolescent Female Athlete Triad Model

b

a
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demands and phase of a competitive season and recom-
mendations for intervention may be dependent on the 
context and/or other factors [57, 58]. Regarding the iden-
tification of energy deficiency through the presence or 
absence of ED/DE behaviors, it should be noted that not 
all pathways to energy deficiency include ED/DE [59].

Evidence-Based Statement: Measures of energy defi-
ciency are most useful when obtained serially within an 
individual at the same time of day. Grade: Level B.

Evidence-Based Statement: Evidence of energy defi-
ciency is best obtained by documenting serial decreases 
in at least one or more of the following physiological 
or behavioral measures: body weight, % expected body 
weight, BMI, percentile BMI for age (adolescents), EA, 
or increases in measures of eating attitudes and behav-
iors reflective of dietary restriction (see Sect. 3) and if 
resources allow, measures of metabolic compensation 
such as decreases in the RMR ratio, and or decreases in 
fasting endocrine measures such as total or free T3, IGF-
1, leptin, and or increases in ghrelin. Grade: Level B.

Evidence-Based Statement: If a single time point is all 
that is available, measurements of body weight or BMI may 
indicate a high risk of undernutrition or chronic energy defi-
ciency if body weight is < 85% of expected body weight, 
or BMI is < 17.5 kg/m−2, EA is much less than 45 kcal∙kg/
FFM−1∙day −1, if an adolescent’s BMI for age is < fifth per-
centile, or if the RMR ratio or TT3 are low. Grade: Level B.

2.3 � If Resources Allow, what is the Best Approach 
to Identify Metabolic Compensation?

Evidence supporting the physiological basis for incorporat-
ing the concept and measurement of metabolic compensa-
tion as an indicator of energy deficiency is detailed in 2025 

Update to the Female Athlete Triad Coalition Consensus 
Statement Part 1: State of the Science and Introduction of a 
New Adolescent Model [1]. Metabolic compensation refers 
to factors that reflect adaptive processes to reallocate the 
body’s energy resources to conserve energy.

The initial use of the mRMR/pRMR ratio in Triad popu-
lations [60, 61] used the Harris-Benedict prediction equation 
[62], in which a mRMR/pRMR ratio below 0.90, indicating 
that the measured RMR is less than 90% of the predicted 
value, was associated with proxies of energy deficiency, such 
as menstrual disturbances [63], high drive for thinness [63, 
64], cognitive restraint [65], high peptide YY [66], low TT3 
[61], low measured EA [67], and high LEAF-Q scores [68]. 
However, different prediction equations [68–71] incorporate 
different variables into the prediction algorithm; therefore, 
0.90 should not be used as a universal threshold to determine 
metabolic compensation [72]. The specific cutoff used for 
the mRMR/pRMR ratio depends on the prediction equation 
used to calculate predicted RMR [73]. When used appro-
priately, the mRMR/pRMR ratio has been shown to provide 
reliable data with good specificity and sensitivity in women 
when measured against circulating concentrations of TT3 
over time [72, 73]. Notably, the use of laboratory measures, 
such as RMR or serum measures of metabolic hormones, 
is limited due to high cost, time, equipment, and special-
ized expertise. Going forward, portable, handheld devices 
for monitoring metabolic rate may hold promise for easier 
athlete monitoring if properly validated against laboratory 
methods.

2.4 � Assessment of Eating Attitudes and Behaviors 
may serve as a Proxy Indicator of Energy Status

Using various psychometric measures of eating attitudes 
and behaviors in lieu of laboratory-derived measurements of 
energy status can serve as useful proxy indicators of energy 
deficiency. For example, drive for thinness and dietary 
restraint, which when excessive, are cognitive symptoms of 
EDs, have demonstrated significant associations with RMR 
and TT3 assessments in exercising women [63, 74]. How-
ever, despite these associations, not all pathways to energy 
deficiency may include DE per se. Compulsive exercise, as 
“driven” physical activity that is undertaken to avoid nega-
tive affect (e.g., guilt or anxiety) [75] and/or in the interest of 
weight/shape control [76] should be considered a contributor 
to energy deficiency, especially in the context of DE/EDs 
[77, 78]. Inadvertent undereating is also a plausible path-
way to energy deficiency, given that exercise may suppress 
hunger and/or food intake may be limited by athletes’ lack 
of access to food, their busy training schedules, or other 
factors [59, 79]. Time-restricted eating (e.g., intermittent 
fasting) and other methods to achieve purposeful weight loss 
to prepare for competition or based on training periodization 

Fig. 2   a The new 2025 Adolescent Female Athlete Triad Model. 
The three inter-related components of the Female Athlete Triad are 
energy status, reproductive function and bone health. The adolescent 
Female Athlete Triad is initiated by exposure to varying degrees of 
energy deficiency with or without disordered eating/eating disorders 
with primary pathological outcomes to the reproductive and skel-
etal systems. Chronic hypoestrogenemia resulting from energy defi-
ciency induced reproductive suppression independently affects bone 
health. Bi-directional arrows indicate both induction and recovery 
of the pathological outcomes for energy status and reproductive sta-
tus. Separate arrows and “?” for bone health indicate the lack of data 
supporting the potential for complete recovery of bone health. *See 
Figure b for an explanation of the detailed features of the Triad Con-
tinuum Components. b Definitions of terms used in the new 2025 
Adolescent Female Athlete Triad Model. Detailed descriptions of the 
terminology used to describe the healthy, subclinical, and pathologi-
cal states of each Triad component have been revised according to 
recent research. BMD bone mineral density, BSI bone stress injury, 
BMI body mass index, EA energy availability, EBW expected body 
weight, IGF-1 insulin-like growth factor-1, ISCD International Soci-
ety for Bone Densitometry, RMR resting metabolic rate, TSH thyroid 
stimulating hormone, TT3 total triiodothyronine

◂
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should also be considered as a contributor to energy defi-
ciency [80, 81]. Lastly, extended periods of energy defi-
ciency throughout the day have been associated with signs 
of metabolic compensation [82, 83].

Evidence-Based Statement: Psychometric measures of 
eating attitudes and behaviors, for example, drive for thin-
ness and/or dietary restraint, can serve as useful proxy indi-
cators of energy deficiency. Grade: Level B.

Evidence-Based Statement: Behaviors such as compul-
sive exercise, inadvertent undereating, time-restricted eat-
ing, for example, intermittent fasting and/or undereating for 
prolonged periods during the day, are associated with energy 
deficiency. Grade: Level C.

3 � Screening, Diagnostic, and Treatment 
Updates for Eating Disorders (EDs) 
and Disordered Eating (DE)

3.1 � General Comments

The Triad can be both defined and exacerbated by DE behav-
iors. DE constitutes a range of irregular eating behaviors 
that may or may not warrant a diagnosis of a specific ED 
[84] and may or may not collectively meet clinical diag-
nosis of an ED. Notably, engagement in DE can endanger 
physical health both acutely [85] and chronically [84, 86] 
and is associated with a greater likelihood of meeting cri-
teria for a clinical ED in the future [87, 88]. ED diagnoses 
described in the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition, Text Revision (DSM-5-TR) that 
may commonly arise within athlete samples include anorexia 
nervosa, bulimia nervosa, binge eating disorder, Avoidant/

Energy status is inadequate to support all bodily functions in 
addition to exercise

ENERGY DEFICIENCY

• Bodily energy stores are adequate
• Body weight is stable
• No indications of metabolic compensation
• All energetic requirements for both rest and exercise are 

met, and the body is allocating sufficient energy for all 
bodily functions, including growth and reproduction

ENERGY REPLETE

A state that reflects adaptive processes to reallocate the 
body’s energy resources for the purpose of energy 
conservation and can be indicated by:

• Low or decreasing RMR ratio (measured/predicted RMR) 
or low or decreasing RMR/kg FFM

• Endocrine adaptations e.g., low or decreasing fasting TT3 
with a normal TSH and T4, low or decreasing IGF-1, low or 
decreasing leptin, high or increasing ghrelin

• The above-mentioned adaptive processes can be 
associated with weight stability or weight loss

• Clinically significant weight loss and/or less than estimated 
ideal body weight and/or tracking below expected trajectory 
for weight on their growth chart (adolescents)

• Low or decreasing BMI or low BMI percentile (adolescents)

• Low or decreasing energy availability: Energy remaining for 
physiological processes after subtracting that required for 
exercise, normalized to fat free mass; (energy intake –
exercise energy expenditure)/ FFM

• Behavioral indications: evidence of clinical eating disorder or 
disordered eating behavior associated with energy deficiency, 
e.g., high dietary restriction in association with eating disorder 
attitudes or food insecurity, compulsive exercise

METABOLIC COMPENSATION
PREFERABLY MEASURED SERIALLY (OVER TIME):

SIGNS OF ENERGY DEFICIENCY 
ONE OR MORE OF THE FOLLOWING –

PREFERABLY MEASURED SERIALLY (OVER TIME):

INDICATORS

Fig. 3   Definitions for revised terminology for the energetic compo-
nents of the 2025 Adult and Adolescent Female Athlete Triad Mod-
els. BMI body mass index, FFM fate free mass, IGF-1 insulin-like 

growth factor-1, RMR resting metabolic rate, TSH thyroid stimulating 
hormone, TT3 total triiodothyronine, T4 thyroxine
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Restrictive Food Intake Disorder (ARFID), and Other Speci-
fied Feeding and Eating Disorder (OSFED) [89]. Regardless 
of weight status, these ED diagnoses include patterns of die-
tary restriction, potential for malnutrition, and body image 
concerns related to weight and shape that may motivate DE 
(with the exception of ARFID, where fear of weight gain is 
typically not present) [89].

While commonly thought to have relatively low preva-
lence rates compared to other serious psychiatric disorders, 
the lifetime prevalence rate of EDs for females < 20 years 
of age is ~ 13% (3.6% with a variant of anorexia nervosa) 
[90]. Anorexia nervosa is among the most lethal of psychi-
atric disorders, with a standardized all-cause mortality ratio 
(observed deaths/expected deaths) estimate of approximately 
6 over the last few decades compared to the general popu-
lation [91–93] and higher lifetime risk of suicide attempts 
observed among women with an ED diagnosis compared 
to those without [94]. EDs contribute a substantial global 
disease burden [95], and for a majority of patients, require 
protracted and costly treatment [96]. EDs can have a chronic 
presentation, with illness duration extending to over 20 years 
for over half of those afflicted [97]. That said, evidence sup-
ports the need to recognize and treat EDs in younger patients 
as they can have better outcomes than adults [98]. Given 
these extensive negative sequelae, appropriate and timely 
management of subclinical or clinical ED symptoms (e.g., 
weight restoration) can both aid in resolving the Triad and 
prevent lifelong negative health consequences.

There have been several key research advances relevant 
to eating pathology and athletes since the previous Female 
Athlete Triad Consensus Statement was published. Those 
prioritized here include: (1) improved understanding of the 
diagnosis of atypical anorexia nervosa, a variant of OSFED 
that may commonly present in certain athlete types; (2) 
increased awareness of the prevalence rates of DE among 
athletes, and individual- and system-level factors that may 
contribute to risk for engagement in these ED-related behav-
iors; and (3) an acknowledged need for athlete-specialized 
ED treatment, as well as timely referral, screening, and other 

primary prevention efforts to reduce the likelihood of DE 
and EDs in athlete populations.

3.2 � What are the Recommended Screening 
Strategies for Athletes with EDs and DE?

Sports dietitians, sports medicine physicians, eating behav-
ior specialists, and/or mental health professionals are the 
appropriate professionals to evaluate the risk and/or pres-
ence of EDs and DE. Detailed recommendations for screen-
ing tools are given below. Of note, a majority of widely 
used ED/DE screens were developed and normed in young 
adult White females. As such, general trends across samples 
likely reflect the limitations of assessment tools that lack 
cultural specificity [99]. In addition to noting the importance 
of inclusivity and intersectionality in ED/DE assessment 
more broadly [99], effective ED/DE screening of athletes 
requires assessment tools that are validated in these popu-
lations. Denial and minimization of ED/DE symptoms are 
common and contribute to under-reporting [100]. As ath-
letes may be particularly sensitive to the perceived risks of 
self-reporting ED/DE and even more hesitant to disclose 
symptoms, care should be taken to protect the privacy of 
the athlete, with clear communication around who will be 
receiving and acting upon the information they might pro-
vide. During the screening process, if systemic issues related 
to ED/DE risk within the athletic environment are suspected 
(e.g., encouragement by coaches to engage in inappropriate 
weight loss behaviors), the burden of addressing the issue 
should not be solely placed on the athletes themselves, but 
should include others on the sports medicine and sports 
science team including team physicians, athletic trainers, 
strength and conditioning coaches, sport dietitians, and other 
sport performance personnel. Training should incorporate 
increasing education among these key stakeholders about 
how to prevent and promote detection of ED/DE [101, 102].

Screening tools specifically for ED/DE in athletes may be 
selected based on the amount of time and allowable assess-
ment burden. Evidence based tools include the 28-item 

Table 1   Preparticipation 
physical evaluation (PPE)

Area Questions

Eating disorders Do you worry about your weight?
Are you trying to or has anyone recommended that you gain or lose weight?
Are you on a special diet or do you avoid certain types of foods or food groups?
Have you ever had an eating disorder?

Menstrual dysfunction Have you ever had a menstrual period?
How old were you when you had your first menstrual period?
When was your most recent menstrual period?
How many periods have you had in the past 12 months?

Bone health Have you ever had a stress fracture or an injury to a bone, muscle, ligament, 
joint, or tendon that caused you to miss a practice or game?

Do you have a bone, muscle, ligament, or joint injury that bothers you?
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Eating Disorders Examination Questionnaire (EDE-Q) [103] 
and the Brief Assessment of Stress and Eating (BASE-10) 
[104], which are broadly available and valid instruments 
for identifying ED/DE symptomology. As noted above, it 
may be more appropriate to use tools that are specifically 
designed and intended for use in athlete populations. A 
recent comprehensive review of new screening tools that 
have been used in athlete samples [105] suggests that two 
measures in particular demonstrate suitability: for young 
adults, the Eating Disorder Screen for Athletes (EDSA) 
[106] and for adolescents, the Disordered Eating Scale for 
Athletes-6 (DESA-6) [107]. These measures are relatively 
new, and future research is warranted. While these afore-
mentioned instruments cannot diagnose ED/DE, they can 
identify athletes at risk who should be referred for further 
assessment in clinical interviews [79].

More comprehensive screening for Triad components, 
including DE, menstrual dysfunction, and bone health, can 
occur during athletes’ Preparticipation Physical Evaluation 
(PPE) [108] (Table 1). Physicians and advanced practice 
providers (physician assistants (PAs) and nurse practition-
ers (NPs)) are the appropriate professionals to administer 
the PPE. The PPE monograph, co-developed by several US 
Sports Medicine professional organizations, includes several 
questions that inquire about ED/DE, menstrual dysfunction 
and bone health [108]. The PPE can be used in conjunction 
with the Cumulative Risk Assessment (CRA) (discussed in 
Sect. 6); however, it should be noted that decisions resulting 
from the use of the CRA should only be made by physicians.

The PPE is required by the NCAA, the National Federa-
tion of State High School Associations (NFHS), and most 
state high school athletic associations. While most states 
require a PPE at some point during high school sports, the 
timing and frequency of the PPE are variable [109].

Evidence-Based Statement: All female athletes should be 
screened for Triad risk factors. The Preparticipation Physical 
Evaluation (PPE), administered by healthcare providers, can 
effectively assess bone health, menstrual dysfunction, and 
ED/DE risk; other psychometric tools should be considered 

to assess ED/DE attitudes and behaviors, serving as a proxy 
for energy status. Grade: Level B.

3.3 � How Should Athletes with Suspected EDs 
and DE be Evaluated?

3.3.1 � Physician Assessment

Athletes with an ED/DE or suspected of having an ED/DE 
should undergo a comprehensive assessment by a physician, 
including history, physical examination, and diagnostic test-
ing (as deemed necessary). Physical examination should be 
conducted to identify nutrition-specific signs of energy defi-
cit, and/or eating disorder behaviors. Notably, ED/DE may 
co-occur or evolve from other health conditions. Determina-
tion should be made whether the athlete can be treated in an 
outpatient setting, or if she requires a higher level of care due 
to clinical instability [79, 109]. Further assessment should 
be performed by a sports dietitian and mental health profes-
sional to better understand eating-related attitudes, beliefs, 
behaviors, body image concerns, and assess for co-morbid 
mental health conditions [79, 109].

3.3.2 � Nutrition Evaluation

A registered dietitian, preferably a sports dietitian, should 
conduct a complete nutrition assessment on athletes screened 
at risk of ED/DE [109]. As with all dietary assessments, 
anthropometric, biochemical, clinical, dietary, and environ-
mental information should be gathered. Although weight is 
one anthropometric measurement assessed, dietitians should 
avoid a weight-centric approach; an athlete may present with 
stable weight or have an appropriate amount of fat mass and 
yet may be chronically energy deficient. Additional consid-
erations specific to athletes at risk of ED are included in 
Table 2. These additional factors considered individually 
may not reflect DE; however, all information taken together 
should be assessed to provide a more comprehensive picture.

Table 2   Additional considerations specific to athletes at risk for eating disorders (EDs)/disordered eating (DE)

Assessing the athlete’s weight history (e.g., do they have a history of significant weight fluctuations?)
Assess menstrual history and current menstrual status
Assess the athlete for signs of chronic energy deficiency (see Sects. 2.2, 2.3)
Collect a diet history, and evaluating the athlete’s relationship with food:
  Is the athlete able to consume sufficient energy and nutrients to meet their training needs?
  Can the athlete be flexible with dietary intake and adapt to changes based on nutrient needs and food availability?
  Does the athlete engage in detailed calorie and nutrient tracking?
  Can the athlete eat socially and without stress or anxiety?
  Does the athlete restrict certain foods or food groups, report multiple food intolerances, or severely restrict the time period during which they 

eat each day?
How does the athlete view their body, and is negative body image a driver of food choices (consider standardized ED questionnaires)?
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3.3.3 � Mental Health Evaluation

Mental health evaluation for a suspected or confirmed ED/DE 
depends on certain presenting factors including age, acknowl-
edgment of presenting problems, motivation for change, social 
support, severity of symptoms, and access to resources. The 
initial goal of the mental health evaluation is to determine the 
degree of imminent risk in order to make an informed deci-
sion regarding referral for appropriate treatment (if indicated). 
Equally important is an assessment of current psychiatric 
stability related to suicidal ideation, including more passive 
thoughts of resignation, for example, “If I should die (from 
current symptoms) that would be just fine with me.” Depend-
ing on the degree of imminent risk, consideration of appropri-
ate level of care is necessary: inpatient, residential, partial hos-
pitalization, intensive outpatient, outpatient treatment, or no 
treatment indicated at this time. Given the strong relationship 
between a history of sexual trauma and the development of an 
ED [110] [111], this should be addressed by a trusted member 
of the athlete care team in an environment that ensures privacy. 
From this point, mental health evaluations may vary depending 
on the therapeutic orientation of the evaluating provider and 
available resources.

Comorbid presentations that frequently co-occur with 
ED/DE include anxiety and mood disorders [112], obses-
sive–compulsive disorder [113], and post-traumatic stress 
disorder [114], among others. These comorbid psychiat-
ric conditions and how ED symptoms interact with these 
conditions should be considered when developing a com-
prehensive treatment plan. A detailed description of die-
tary patterns, activity, and substance-use behaviors, along 
with self-reported body image and ED-related features, 
are important to assess. Gathering insight into the psycho-
logical function of the behaviors (e.g., grounding/calming, 
emotional numbing) and the interrelationship with other 
symptoms (e.g., mood, anxiety) is another goal of evalu-
ation. A discussion of the individual’s goals for treatment 
can highlight potentially effective interventions and identify 
possible areas of treatment resistance. A patient who can 
acknowledge their place within the Transtheoretical Model 
or Stages of Change [115] may exhibit more readiness to 
engage in therapeutic intervention for a given presenting 
problem.

Evidence-Based Statement: When an ED or DE is sus-
pected, best practices should include evaluation by providers 
from three specialty areas: physician (medical concerns), reg-
istered dietitian, preferably a sports dietitian (nutritional con-
cerns), and mental health professional, preferably a provider 
with ED expertise (mental health concerns). Grade: Level B.

3.4 � What Updated Diagnostic Information 
do we know about how ED/DE Presents 
among Athletes?

Although the Triad has been traditionally associated with 
anorexia nervosa, athletes may experience malnutrition 
and energy deficiency in the context of any type of ED, 
particularly given that restriction is a core symptom of all 
EDs, including binge eating disorder [89]. Moreover, recent 
research over the past decade underscores that DE behav-
iors, such as binge eating, self-induced vomiting, and com-
pulsive exercise, are more common in athletes compared to 
non-athlete peers [10, 116]. Revisions to the 2013 edition 
of the DSM-5 replaced the DSM-IV Eating Disorder Not 
Otherwise Specified (EDNOS) diagnosis—thought to be a 
“catch-all” category for ED presentations that were not bet-
ter accounted for—with the OSFED designation. OSFED 
encompasses ED presentations that are not “specified” or 
that are considered “subthreshold” (e.g., behavioral frequen-
cies that might be too low to otherwise meet criteria for an 
ED). Research over the past decade has been increasingly 
focused on atypical anorexia nervosa, a diagnosis that falls 
under the OSFED category. For individuals with atypical 
anorexia nervosa, all criteria for anorexia nervosa are met, 
except that despite significant weight loss, the individual 
is still within a normal weight range for their age, sex, and 
height [89]. The diagnosis might be a misnomer, as recent 
systematic reviews conclude that both lifetime and point 
prevalence rates of atypical anorexia nervosa appear to be 
as high or higher than anorexia nervosa [117] and that mean 
scores on standardized interviews or self-report measures of 
ED psychopathology were higher for those diagnosed with 
atypical anorexia compared to anorexia nervosa [118].

Evidence-Based Statement: Individuals with OSFED, 
including atypical anorexia nervosa, may not present at a low 
weight, relative to population-based norms, but may experi-
ence very serious medical and psychological consequences 
secondary to malnutrition. Grade: Level A.

Evidence-Based Statement: Athletes can be diagnosed 
with all types of ED, present with any weight, and exhibit 
any of the behavioral features of recognized ED diagnoses. 
Grade: Level A.

3.5 � What are the Treatment Options for Athletes 
with ED/DE?

There are many well-established barriers to engaging with 
mental health services among athletes (e.g., athletes’ busy 
schedules, stigma, availability of providers, cost of care) 
[119], many of which are exacerbated when considering ED 
treatment specifically [120]. Compounding these challenges 
for athletes is a common lack of ED/DE literacy among ath-
letes and coaches [121], an errant belief that engaging in DE 
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and/or low weight will enhance performance [122], greater 
mental health stigma compared to non-athletes [123], and 
fear that treatment seeking will demonstrate weakness [124] 
and/or jeopardize their ability to participate in certain com-
petitive events.

In recognition of these barriers, growing calls from those 
who study and care for athletes acknowledge that athletes are 
a unique population with unique mental health needs (e.g., 
[125, 126]). Some recent interventions have been devel-
oped to reduce ED/DE among athletes [127–129]; however, 
research devoted to the treatment of EDs among athletes is 
still limited [130, 131], with only a few interventions having 
been implemented specifically among athletes to date [132].

Global international guidelines recommend Family-based 
Treatment (FBT) as the first line intervention for youth with 
EDs [133, 134]. For those for whom FBT is ineffective or 
contraindicated (e.g., caregivers unable to participate in 
treatment), Cognitive-Behavioral Therapy, Enhanced for 
EDs (CBT-E) is also recommended. Although evidence-
based treatments that target the core biology of anorexia 
nervosa do not yet exist [135], CBT-E has received consider-
able empirical support for transdiagnostic EDs [136], with 
growing support for the use of psychotherapy approaches 
like Dialectical Behavior Therapy and Acceptance and Com-
mitment Therapy [137, 138]. However, even recommended 
evidence-based approaches leave roughly 50% of youth (the 
most common period of ED onset) unremitted at the end of 
a standard course of treatment [139]. While these numbers 
reflect treatment response in the general population, it is 
quite possible that athletes may experience poorer treatment 

response to standard treatments, due to their unique needs 
and presentation. With respect to pharmacological treatment 
of EDs, there are US Food and Drug Administration (FDA)-
approved pharmacotherapies for bulimia nervosa (fluoxe-
tine) and binge-eating disorder (lisdexamphetamine) [140], 
but data on the systematic evaluation of these approaches in 
athletes is lacking.

Considering the currently available treatment options, 
recent qualitative research and commentary provide a 
rationale for athlete-specific treatment programs that can 
address athlete-specific risk factors that impact onset and 
maintenance of symptoms and treatment response (identified 
above), as well as risk factors that occur within the athletic 
environment (e.g., [121, 131, 141]). Some ED treatment 
centers in the USA now also feature an athlete track, and 
there are a limited number of programs that are tailored spe-
cifically for athlete ED care [131, 142, 143].

Evidence-Based Statement: Treatment for ED among 
athletes should be designed to minimize acknowledged 
barriers to entry and address athlete and sport-specific fac-
tors that contribute to engagement in DE, and treatment 
responses. Grade: Level B.

3.6 � What Treatment Standards are Appropriate 
for Athletes with ED and DE?

Multidisciplinary care is the gold standard for patients with 
ED/DE, including a physician, registered dietitian, and men-
tal health professional [79, 109]. Coordinated care should be 
carried out by professionals with training and experience in 

Table 3   Roles and responsibilities of the athlete care team

ED eating disorder

Role Responsibilities

Physician (ideally sports medicine physician) Assess physical and mental health
Prescribe medication
Coordinate care with athlete care team
Clearance and return to play decision making

Registered Dietitian (ideally sport dietitian) Assess dietary intake
Determine energy and nutrient needs
Assess eating attitudes and behaviors
Develop and provide meal plan

Mental Health Professional Assess mental health
Provide psychotherapy
Assess eating attitudes, behaviors, and other potential ED symp-

toms, e.g., self-induced vomiting; exercise driven by weight/shape 
concerns

Provide evidence-based treatment for EDs (i.e., Family-based Treat-
ment; Cognitive Behavioral Therapy—enhanced for EDs)

Athletic Trainer Assess athlete status day-to-day as directed by a physician
Assist in alternative training (if indicated)
Assist in return to sport

Physical Therapist Prescribe and monitor rehabilitation from bone stress injury
Assess and treat muscle imbalances, issues with gait mechanics
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ED care, and when working with athletes, knowledge of the 
demands and risks of sport participation as it relates to ED/
DE behaviors. Table 3 outlines the roles and responsibilities 
of each member of the athlete care team.

Resumption of activity following treatment for a clinical 
ED should be scaffolded and include the perspective of all 
members of the treatment team who can assess both physi-
cal and psychological readiness. Return to play guidelines 
should be developed collaboratively with the athlete and 
carefully monitored. The athlete should begin retraining in 
a graded fashion, with participation that is contingent on 
a willingness to continue to adhere to the nutritional plan 
developed with the treating sports dietitian. Particularly 
when compulsive exercise is a feature of the ED, careful 
attention should be paid to psychological readiness to return 
to activity, including any activity that the athlete might have 

once associated with weight/shape control. Weight targets 
should be established based on individualized growth his-
tory by providers with sport and/or ED/DE expertise. This 
expertise is particularly important when the athlete may have 
a growth history that indicates chronic weight suppression 
(e.g., an athlete who specialized at an early age and might 
have never reached a BMI percentile that was in the normal 
range compared to age-matched peers). In these cases, there 
should be careful consideration and communication with the 
athlete regarding the benefits of restoration to a weight status 
that might be higher than they have ever had, in order to pro-
mote resumption of menses and muscle and bone integrity, 
as well as prevent relapse of the ED.

Evidence-Based Statement: Current psychotherapy treat-
ments for athletes remain largely untested, but evidence 

History and Examination
Uterine pathology or outflow tract 

disorder

Disorders of sexual differentiation
Initial Investigation (based on History &Examination)

• Rule out pregnancy with urine or serum HCG
• LH, FSH, PRL
• TSH, free T4, free/TT3

• Estradiol, testosterone (total and free), SHBG, DHEAS  
• In patients with clinical features of androgen excess 

consider an 8AM 17 (OH progesterone and or DHEA1)
• Progesterone challenge test
• Pelvic ultrasound2

Abnormal TSH, prolactin, 
DHEA/S or 8 AM 17(OH) 

progesterone

Specific investigation of 
endocrine disorder
Hypothyroidism, 

hyperprolactinemia, 
PCOS, adrenal tumors, 

non-classic CAH

↑ Gonadotropins
Negative progesterone 

challenge test

Primary ovarian 
insufficiency

Normal gonadotropins
Possibly ↑ LH/FSH

↑ Total/free testosterone or free 
androgen index

Positive progesterone challenge test

Chronic anovulation/
PCOS

Low to normal gonadotropins
Negative progesterone challenge 

test
If  prolactin is high, consider 

separate diagnostic workup for 
hyperprolactinemia

Hypothalamic-pituitary etiology
Genetic and acquired causes of hypogonadotropic hypogonadism 

If pathological causes of hypogonadotropic hypogonadism are ruled 
out, consider functional hypothalamic oligo/amenorrhea (prolactin 
typically not elevated) with energy deficiency and or stress etiology. 
If energy deficiency-related oligo/amenorrhea, consult with a 
registered dietitian (ideally sports dietitian) and assess bone mineral 
density by DXA (site of testing should be based on the age of the 
patient: spine and whole body for growing children and adolescents, 
spine and hip for adult  women. Refer or consult with 
endocrinologist if not experienced in treatment3.
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Fig. 4   Clinical Evaluation of Primary/Secondary Amenorrhea or Oli-
gomenorrhea. Note: this algorithm is suggested for cis gender adults 
and adolescents. Recommended clinical evaluation of an athlete with 
primary or secondary amenorrhea, or prolonged oligomenorrhea, 
includes a history and physical examination, initial and follow-up lab-
oratory testing and diagnosis by a physician. Referral or consultation 
with an endocrinologist is recommended if the diagnosing physician 
is not experienced with treatment of functional hypothalamic oligo/
amenorrhea or other etiologies of amenorrhea. DHEA dehydroepi-
androsterone, DHEA/S dehydroepiandrosterone sulfate, FSH follicle-

stimulating hormone, hCG human chorionic gonadotropin, LH lute-
inizing hormone, PCOS polycystic ovarian syndrome, PRL prolactin, 
T4 thyroxine, TT3 total triiodothyronine, TSH thyroid-stimulating 
hormone, SHBG sex hormone binding globulin. Modified from Ill-
ingworth with permission [156]. 1DHEA may be helpful in diagnos-
ing certain types of adrenal tumors. 2To assess intactness of internal 
genitalia in patients with primary amenorrhea before proceeding with 
progesterone challenge test, and may be part of a diagnostic work-up 
for PCOS. 3See Table 7



390	 N. I. Williams et al.

suggests that standard ED care is also appropriate for ath-
letes. Grade: Level B.

4 � Diagnostic and Treatment Updates 
to the Reproductive Function Continuum

4.1 � General Comments

The 2014 Female Athlete Triad Coalition Consensus State-
ment on Treatment and Return to Play included information 
on screening, risk stratification, and diagnosis of the reproduc-
tive components of the Triad [4]. Key advances regarding the 
reproductive function continuum, addressed in 2025 Update to 
the Female Athlete Triad Coalition Consensus Statement Part 
1: State of the Science and Introduction of a New Adolescent 
Model [1] paper, include more specificity as the Triad model 
now includes a notation on the “pace” of either induction of, 
or recovery from, menstrual disturbances. Furthermore, new 
findings have documented the complicating effects of hyperan-
drogenemia on our understanding of the presentation of FHOA 
in exercising women [39, 144, 145]. We also address the evi-
dence supporting a reduced risk of reproductive perturbations 
due to exercise and caloric restriction in women with an older 
gynecological age [49, 146, 147] and the importance of con-
sidering psychosocial stressors in the evaluation of exercising 
women presenting with Triad conditions [49, 148–155]. Lastly, 
based on recent RCT data, we now better understand the 
magnitude of change in dietary energy intake that is causally 
related to reproductive recovery, and we have characterized 
the quality of recovery menstrual cycles, i.e., length, presence 
or absence of ovulation, and luteal phase status [38]. Notably, 
we now understand that improvements in ovarian steroid expo-
sure can lag well behind clinically recognized improvements 
in menstrual frequency and regularity [38]. That is, the suc-
cessful restoration of menses achieved with a yearlong nutri-
tional intervention in exercising women with energy related 
menstrual disturbances is not necessarily associated with an 
overall significant increase in ovarian steroid exposure, likely 
due to many recovery cycles being irregular in length and/or 
anovulatory, and due to a high prevalence of menstrual dis-
turbance relapse [38]. The aforementioned advances in Triad 
science are summarized herein for clinical application.

4.2 � What are the Diagnostic Steps Involved 
in the Identification of FHOA?

A detailed explanation on how to diagnose FHOA was pre-
sented in the 2014 Consensus statement [3, 156]. In brief, 
since no one test can confirm a diagnosis of FHOA, practi-
tioners must rule out pregnancy and other endocrinopathies 
to confirm a diagnosis in athletes and exercising women, 
and as such, FHOA is largely a diagnosis of exclusion. It 

is also important to rule out the use of medications that 
might cause oligo/amenorrhea (such as depot medroxy-
progesterone acetate, the progestin releasing intrauterine 
device, high-dose glucocorticoids, gonadotropin releasing 
hormone analogs, and medications that cause hyperprol-
actinemia). The specific endocrine conditions that must be 
evaluated for and ruled out include (1) thyroid dysfunction, 
(2) hyperprolactinemia, (3) primary ovarian insufficiency, 
(4) congenital and acquired causes of hypogonadotropic 
hypogonadism (genetic or non-genetic), (5) hyperandrogenic 
conditions including polycystic ovary syndrome (PCOS), 
virilizing ovarian tumors, adrenal tumors, non-classic con-
genital adrenal hyperplasia and Cushing’s syndrome, and (6) 
outflow tract obstructions, especially for those women with 
primary amenorrhea [157, 158]. The 2014 consensus paper 
[3] presented an algorithm for the diagnosis of primary and 
secondary amenorrhea. The algorithm has been updated and 
modified according to previous literature [3, 156] (Fig. 4), 
illustrating the logical connections among the FHOA diag-
nostic algorithm and the revised cumulative risk assessment 
algorithms (Figs. 5a, b, 6).

Primary-care physicians not experienced in diagnosing 
or treating endocrine conditions should refer to or consult 
with an endocrinologist to assess reproductive dysfunction. 
Readers are referred to the Endocrine Society’s Clinical 
Practice Guideline for the diagnosis of functional hypotha-
lamic amenorrhea [40]. The plan usually includes a thorough 
medical history, a physical examination, and laboratory and 
other testing to rule out the endocrinopathies previously 
mentioned. Laboratory testing should include a pregnancy 
test (urine or serum) and assessment of levels of thyroid 
stimulating hormone (TSH), free T4, total and/or free T3, 
prolactin, follicle stimulating hormone (FSH), luteinizing 
hormone (LH), total and/or free testosterone, sex hormone 
binding globulin (SHBG) and dehydroepiandrosterone sul-
fate (DHEAS). These tests are useful in ruling out preg-
nancy, primary hypothyroidism, hyperprolactinemia, pri-
mary ovarian insufficiency, and PCOS as causes of oligo/
amenorrhea. A serum estradiol and/or a progesterone chal-
lenge test (medroxyprogesterone acetate 5–10 mg daily for 
5–10 days, norethindrone acetate 5 mg daily for 10 days, or 
micronized progesterone 200–300 mg daily for 10 days) may 
be useful to assess the severity of hypoestrogenemia, as lack 
of a withdrawal bleed suggests insufficient estrogenization 
of the uterine endometrium. In those with primary amenor-
rhea, the progestin challenge test should be performed after 
assessing the intactness of the internal genitalia, usually 
with imaging studies, such as a pelvic ultrasound. If there is 
physical evidence of significant androgen excess (i.e., hir-
sutism, acne, androgenic alopecia, clitoromegaly), additional 
laboratory testing may include an 8:00 a.m. 17-hydroxypro-
gesterone and dehydroepiandrosterone (DHEA) test. While 
moderate elevations of DHEA sulfate (DHEAS) may be seen 
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in patients with PCOS, very high concentrations of DHEAS 
or DHEA are of concern for adrenal tumors. Some tumors 
are poorly differentiated and lack the enzyme necessary 
for sulfation of DHEA, and thus both DHEA and DHEAS 
should be assessed if this is a diagnostic consideration. High 
concentrations of 8:00 a.m. 17-hydroxyprogesterone are of 
concern for non-classic 21-hydroxylase deficiency (the most 
common cause of congenital adrenal hyperplasia). Some-
times, an adrenocorticotropic hormone (ACTH) stimulation 
test becomes necessary to make this diagnosis. A pelvic 
ultrasound may be obtained in those with clinical or bio-
chemical hyperandrogenism to confirm polycystic ovaries 
or to rule out virilizing ovarian tumors [157, 159]. While 
a pelvic ultrasound may aid in the diagnosis of PCOS in 
adults, this is not recommended for the diagnosis of PCOS 
in adolescents because pubertal ovaries in girls even without 
PCOS may demonstrate a multicystic appearance.

Special attention to clinical factors must be considered 
when differentiating between oligomenorrhea and amenor-
rhea secondary to hyperandrogenism rather than energy defi-
ciency and those are highlighted in this update. Factors that 
discriminate oligomenorrhea and amenorrhea secondary to 
hyperandrogenism versus energy deficiency include higher 
BMI, fat mass, upper to lower body fat mass ratio, BMD, 
LH/FSH ratio, free androgen index (FAI) (FAI = (total tes-
tosterone/sex hormone binding globulin) • 100)), and con-
centrations of insulin, leptin, LH, testosterone, androsten-
edione, anti-Müllerian hormone, and SHBG [39, 144, 145]. 
Additionally, oligomenorrhea, in general, has been proposed 
to be more commonly related to hyperandrogenism than 
energy deficiency [144]. One study that performed frequent 
blood sampling for testosterone and pituitary hormones 
reported that endurance trained women who were oligomen-
orrheic demonstrated higher testosterone concentrations with 
no other differences compared to controls, consistent with 
a hyperandrogenic profile as observed in PCOS, whereas 
women who were amenorrheic demonstrated reduced LH 
pulsatility with higher basal growth hormone and cortisol 
levels, consistent with what is expected in FHOA associ-
ated with energy deficiency [160]. Importantly, though, not 
all women with oligomenorrhea have androgen excess, and 
in a clinical or research laboratory setting, assessing FAI 
may be used to screen for hyperandrogenemia. In laboratory 
research settings, an FAI value of > 4.26 has been used to 
discriminate between exercising women with hyperandro-
genemia and exercising women with menstrual disturbances 
due to hypothalamic suppression secondary to energy defi-
ciency [39]. The cutoff of > 4.26 represents one standard 
deviation above the mean FAI value of a reference group 
(n = 76) of exercising premenopausal women with ovula-
tory, eumenorrheic menstrual cycles with no luteal phase 
defects [39]. Menstrual disturbances in exercising women 
with an FAI ≤ 4.26 are more likely to be caused by energy 

deficiency than hyperandrogenemia. However, FHOA and 
hyperandrogenism may co-exist, with the latter becoming 
more evident with energy repletion.

Proper diagnosis of the etiological basis of menstrual 
disturbances in exercising women is particularly relevant, 
as the etiology will determine the recommended course of 
treatment. In some cases, an increase in energy intake may 
not be ideal in women with hyperandrogenism, as character-
istics associated with hyperandrogenism (i.e., elevated body 
weight, body fat, and lean mass) may become exacerbated 
with refeeding. However, data suggest that some women 
with PCOS and FHOA have lower BMD than controls, so 
it may still be important to address energy deficiency in 
these women, as they may still need to gain weight to opti-
mize their BMD [145]. Further, with weight gain, women 
with hybrid hyperandrogenism and hypothalamic inhibition 
exhibit increasing evidence of hyperandrogenism and irreg-
ular menses; some will fail to resume regular menses despite 
full normalization of weight [145]. For energy-recovered 
women with persistent menstrual disturbances due to hyper-
androgenism or PCOS, the management should focus on 
preventing endometrial hyperplasia and achieving uterine 
health through periodic shedding of the uterine endome-
trium with either a combined estrogen-progesterone prepara-
tion or a cyclic progestin, or by inducing atrophy of the uter-
ine lining through the continuous use of such preparations or 
a progestin-eluting intrauterine device [161–163]. Features 
of hyperandrogenism benefit from suppression of ovulation 
and reduction in androgen levels with a combined oral-
progestin preparation and androgen receptor blockers, such 
as spironolactone (a World Anti-Doping Agency (WADA) 
prohibited substance) or cyproterone acetate [161–163]. A 
diagnosis of non-classic congenital adrenal hyperplasia may 
require administration of glucocorticoids to suppress andro-
gen production, and adrenal tumors typically require surgical 
management. A discussion of how hyperandrogenism com-
plicates the study of menstrual disturbances in exercising 
women is included in 2025 Update to the Female Athlete 
Triad Coalition Consensus Statement Part 1: State of the 
Science and Introduction of a New Adolescent Model [1].

Evidence-Based Statement: In some exercising women 
with menstrual disturbances, energy deficiency may co-
occur with hyperandrogenemia. Grade: Level B.

Evidence-Based Statement: Hypothalamic inhibition of 
the hypothalamic pituitary ovarian axis secondary to energy 
deficiency may restrain the typical symptoms of hyperandro-
genism in exercising women. Grade: Level B.



392	 N. I. Williams et al.

4.3 � What Roles do Gynecological 
Age and Psychosocial Stress Play 
in the Development of FHOA?

As described in 2025 Update to the Female Athlete Triad 
Coalition Consensus Statement Part 1: State of the Science 
and Introduction of a New Adolescent Model [1], a more 
advanced gynecological age may reduce an individual’s 
susceptibility to energy deficiency related menstrual distur-
bances [146, 147]. Resistance to the suppressive effects of 
energy deficiency in gynecologically mature athletes may 
represent a factor that modifies a clinician’s assessment 
of Triad risk. While not well addressed in the Triad litera-
ture to date, a greater awareness of the possible protective 
effect of gynecological maturity, for example, gynecological 
age ≥ 14 years, against the development and/or severity of 
Triad conditions is advised.

Another factor that warrants attention on the part of cli-
nicians and sports medicine practitioners is psychosocial 
stress. Both energy deficiency [26, 27] and psychosocial 
stress (through its actions on the hypothalamic pituitary 
adrenal axis and other neuromodulators of gonadotropin 
releasing hormone activity [164]) are known factors involved 
in the etiology of FHOA [148, 165–167]. Although a com-
bined effect of metabolic and psychogenic stressors has been 
documented in the induction of menstrual disturbances in 
exercising non-human primates [165], little attention has 
been paid to the clinical relevance of assessing the possible 
role of psychosocial stressors, and one’s susceptibility to 
stress, in addition to the role of energy deficiency, in the 
assessment of Triad risk and/or as a factor in the recovery 
of an individual with the Triad. While research document-
ing associations between stress and Triad factors is accumu-
lating [167–169], prospective studies in exercising women 
have yet to demonstrate an independent effect of stress on 
menstrual function. That said, an increased awareness on the 
part of clinicians and sports medicine practitioners of the 
potential role of psychosocial stressors or one’s susceptibil-
ity to stress as a modifier of Triad risk is warranted.

4.4 � What is the Definition of Reproductive 
Recovery?

The concept of “menstrual or reproductive recovery” is not 
consistently defined in the literature and varied definitions 
have been utilized [170]. The lack of consistent definitions 
for menstrual recovery creates a challenge when decid-
ing on endpoints that exercising women presenting with 
menstrual disturbances should achieve in order to be con-
sidered “recovered.” Limiting the definition of recovery 
to only the occurrence of menses may not align with com-
plete recovery of ovulation and ovarian hormone concen-
trations. An in-depth discussion on varied definitions of 

reproductive recovery is presented in 2025 Update to the 
Female Athlete Triad Coalition Consensus Statement Part 
1: State of the Science and Introduction of a New Ado-
lescent Model [1]. Data from the REFUEL RCT [37, 38, 
171, 172] demonstrated the varied reproductive recovery 
phenotypes in response to a 12-month nutritional interven-
tion of increased caloric intake by 20–40% above baseline 
energy needs. For summary purposes, Table 4 describes 
suggested progressive definitions illustrating an increase 
in the “quality” of reproductive recovery and the degree 
to which improvements in ovarian steroid exposure can 
be expected.

Evidence-Based Statement: Clinicians should consider 
a more comprehensive approach to defining endpoints for 
reproductive recovery in response to a nutritional interven-
tion including the goal of achieving successive menstrual 
cycles with lengths of < 36 days and increasing ovarian ster-
oid concentrations. Grade: Level A.

4.5 � What is the Role of Energy Intake in Menstrual 
Recovery?

In oligo/amenorrheic exercising women participating in a 
12-month RCT, REFUEL, a modest increase in daily energy 
intake (330 ± 65 kcal/day, + 18 ± 4%) for 12 months was suffi-
cient to improve menstrual regularity, which occurred in con-
cert with increased body weight (4.9%), fat mass (18%), and 
TT3 (16%) [37]. Increases in body weight, BMI, fat mass, and 
percent body fat were positively associated with achieving men-
strual recovery. These results support the findings of previous 
case studies [74, 173, 174], a retrospective study [175], and pro-
spective studies [176–178]. Based on these findings, an increase 
in energy intake between 300 and 600 kcal/day may be adequate 
to initiate menstrual recovery [37, 177, 178], which is in agree-
ment with the recommendation in our prior Consensus State-
ment [2–4]. Notably, the time course to recovery may be longer 
in women with greater duration of menstrual dysfunction [177].

Although increases in body weight and fat mass have been 
associated with improvements in menstrual regularity [74, 173, 
175, 176], the likelihood of menstrual recovery may also be 
influenced by baseline body composition prior to the initiation 
of a dietary intervention. In the REFUEL RCT, the likelihood 
of experiencing a menses during the intervention of increased 
energy intake was influenced by body fat at baseline, such that 
the higher fat mass prior to the intervention, the greater the 
likelihood that the woman would experience menses during 
the intervention [37]. An in-depth discussion of the effects of 
increased energy intake on reproductive recovery is included in 
2025 Update to the Female Athlete Triad Coalition Consensus 
Statement Part 1: State of the Science and Introduction of a New 
Adolescent Model [1].
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Evidence-Based Statement: A nutritional intervention 
designed to increase energy intake between 300 and 600 kcal/
day will likely initiate reproductive recovery. However, factors 
such as menstrual history, baseline menstrual status, i.e., amen-
orrhea or oligomenorrhea, baseline body weight, the possibil-
ity of relapse, and lifestyle factors such as psychosocial stress 
are predictors of the timing and success of such interventions. 
Grade: Level B.

5 � Diagnostic and Treatment Updates 
to Bone Health

5.1 � General Comments

Both low energy availability/energy deficiency and sup-
pression of the hypothalamic-pituitary-ovarian axis have 
been well documented to negatively impact bone health 
in exercising adolescent girls and young adult women 
with oligo/amenorrhea, impacting clinically relevant 
endpoints such as bone turnover [179–182], areal [46, 
47, 183] and volumetric bone mineral density (BMD), 
and bone geometry [36, 44, 47, 184, 185]. This sec-
tion describes indications for and recommended sites of 
dual energy X-ray absorptiometry (DXA) assessments, 
the definition of low BMD and osteoporosis in adoles-
cent and young adult athletes, and non-pharmacological 
and pharmacological treatment recommendations for 
impaired bone health.

5.2 � Diagnostic Assessment of Bone Health

5.2.1 � Who Should get a Dual Energy X‑Ray (DXA) Scan?

Recommendations for obtaining a DXA scan for BMD test-
ing follow the Triad risk stratification recommendations in 
exercising adolescent and adult women (Tables 5, 6).

5.2.2 � What Sites Should be Screened with a DXA Scan?

The recommendations herein are consistent with those from 
the International Society of Clinical Densitometry (ISCD) 
for optimal sites of BMD assessment in adults and adoles-
cents [186], which likely applies reasonably well to athletes. 
Table 7 depicts the ISCD position statement on the appropri-
ate sites that should be scanned with a DXA. In summary, 
adult women ≥ 20 years should have weight bearing site(s) 
scanned, including the lumbar (L1-L4) spine, total hip, and/
or femoral neck. If unavailable, the non-weight-bearing 
radius (33%) can be scanned. For children, adolescents, and 
adults aged < 20 years, it is recommended to scan the lumbar 
(L1-L4) spine and the whole body less head. DXA assess-
ments of the hip (in addition to the lumbar spine and whole 

body less head) may be included in the transition period to 
adulthood, generally after statural growth is complete [187].

Studies have reported low BMD at the spine and the hip 
in adult athletes with BSI impacting trabecular-rich sites 
[188]. Among collegiate athletes, those with trabecular-
rich BSI had lower spine and total hip BMD than those 
with cortical-rich BSI [189]. Interestingly, lower hip and 
radius BMD were reported in those with higher-grade BSI 
compared with lower-grade BSI. However, in a predictive 
model for time to full return to sport, whole body BMD 
was a significant predictor (along with magnetic resonance 
imaging (MRI) grade of BSI, trabecular-rich vs. cortical-
rich site of BSI, and BMI). Among adolescent and young 
adult athletes, lumbar spine and total body BMD Z scores 
were significantly lower in those with a history of two or 
more stress fractures than in those with fewer such frac-
tures [44]. Similarly, in adolescent and young adult male 
athletes, lumbar spine and whole body less head BMD 
Z scores were lower in those with trabecular-rich versus 
cortical-rich BSI sites [190]. Such data confirm the impor-
tance of assessing these sites in DXA evaluations of bone 
health in youth. However, not all athletes who sustain BSI 
have low BMD, suggesting that risk factors for BSI are 
complex and DXA measures might not reliably predict all 
athletes at risk for BSI.

Evidence-Based Statement: We recommend assessing 
BMD with a DXA scan based on details in Table 7. Grade: 
Level B.

5.2.3 � What is the Definition of Low BMD and Osteoporosis?

The diagnosis of osteoporosis in children, adolescents, and 
premenopausal women cannot be made on the basis of BMD 
alone. These recommendations are consistent with those 
from the ISCD for the definition of low BMD in adults and 
children [186], as defined in Table 8. In addition, the ACSM 
recommends characterizing areal BMD for female athletes 
and exercising women engaged in weight-bearing sports as 
low if the associated Z score is < − 1.0 [191], based on data 
demonstrating increased BSI risk in those whose BMD Z 
scores are < − 1.0 [32].

Monitoring of DXA measures of BMD is important to 
assess changes over time, to diagnose evolving low BMD 
in those with persistent features of the Triad, and resolution 
of low BMD with non-pharmacological or pharmacological 
therapy. DXA scans may be repeated every 6–12 months 
in children and adolescents (given the rapid bone turnover 
at this age), or every 12–24 months in adults, or when the 
expected change in BMD Z score equals or is greater than 
the least significant change [186].
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5.3 � What are the Non‑pharmacological Treatment 
Approaches for Triad‑Related Bone Loss?

Successful treatment of athletes and exercising women is 
contingent on a multidisciplinary approach for recovery 
from the Triad, including involvement of a treatment team 
that includes a primary care and/or sports medicine phy-
sician, a sports dietitian, and a mental health practitioner. 
Depending on the individual situation, consultation with 
an endocrinologist, orthopedic surgeon, psychiatrist, social 
worker, exercise physiologist, certified athletic trainer, fam-
ily members, and/or team coach (if applicable) may be help-
ful. Non-pharmacological measures should constitute ini-
tial management in athletes/exercising women with energy 
deficiency, menstrual dysfunction, and low BMD associated 
with the Triad. Since the pathway to bone loss involves con-
tributions of both energy deficiency and hypoestrogenism 
related to FHOA [61], the goal of non-pharmacological 
treatment is to first reverse energy deficiency and restore 
normal length, ovulatory menstrual cycles. As stated earlier, 
it is necessary to consider and rule out other factors con-
tributing to oligo/amenorrhea, such as psychological stress 
[166], hyperandrogenism [39] or even PCOS [40] prior to 
considering non-pharmacological approaches.

Appropriate nutrition and weight gain are recommended 
to address underweight athletes/exercisers and those with 
menstrual dysfunction of hypothalamic origin [4]. In teen-
age girls with anorexia nervosa and amenorrhea, it can take 
6–12 months of being at a healthy weight before menses 
resume [192]. Further, in the latter study, the girls weighed 
on an average about 2 kg more at the time of menses recov-
ery than at the time that they became amenorrheic, and the 
mean weight at the time of menstrual resumption was over 
91% of that expected for age and height.

The duration of time required to observe an improve-
ment in bone density is likely greater than that required 
for reproductive recovery. However, recent evidence sug-
gests that some recovery of bone may be attainable with 
appropriate treatment over 12 months [3]. Twelve months 
of non-pharmacological nutrition therapy appears to impart 
promising benefits to bone turnover. In exercising women 

with oligo-amenorrhea who were randomly prescribed an 
increase in their caloric intake (20–40% above baseline 
energy expenditure) for 12 months, bone formation index 
increased by 21% compared to 10% in the control group 
who maintained their baseline diet and exercise through-
out the 12-month investigation (statistically non-significant 
changes, p > 0.05) [193]. Similarly, bone resorption index 
decreased by 1% with increased caloric intake compared to 
a 10% increase in the control group, translating to an overall 
35% increase in bone balance compared to 9% in the control 
group (statistically non-significant changes, p > 0.05) [193]. 
Further, it appears that a modest daily increase in energy 
intake (~ 350 kcal/day) may need to occur for durations 
exceeding a 12-month time frame to impart improvements 
to BMD, as neither BMD (whole body, lumbar spine, total 
hip) nor BMD Z scores increased in this trial [41]. In fact, at 
the hip, BMD actually decreased in spite of weight gain and 
resumption of menses while BMD in an ovulatory reference 
group showed no change [41]. Conversely, a greater volume 
of calorie intake may be associated with more expeditious 
improvements, though future investigations of this effect are 
warranted. Of note, other studies have demonstrated posi-
tive effects of weight gain and menstrual recovery on bone 
outcomes over 12 or more months [194, 195]. Miller et al. 
[194] demonstrated a 3.1% and 1.8% mean annual increase 
in lumbar spine and total hip BMD, respectively, in women 
with anorexia nervosa who gained weight and resumed 
menses, versus a 2.6% and 2.4% decrease in lumbar spine 
and total hip BMD, respectively, in those who did not gain 
weight or resume menses. Thus, the time course of non-
pharmacological treatment should be at least 6–12 months 
for menstrual recovery, and 12 months or more to observe 
skeletal improvement.

Adequate calcium intake is essential to optimize bone 
mineralization, and adequate 25-hydroxy vitamin D (25(OH)
D) concentrations in blood are necessary to optimize cal-
cium absorption from the gut. Athletes should meet at least 
the recommended dietary allowance of calcium and vita-
min D in diet with or without supplements. This amounts 
to 1000–1300 mg daily of elemental calcium and 600 IUs 
daily of vitamin D [196]. Further, it is important to assess 

Table 4   Suggested definitions 
for quality of reproductive 
recovery in response to 
nutritional intervention for 
FHOA

FHOA functional hypothalamic oligo/amenorrhea

Definition Characteristics Ovarian steroid exposure

Simple recovery Occurrence of menses Increase not likely
Definition 2 ≥ 1 cycle of < 36 days Increase not likely
Definition 3 ≥ 2 cycles of < 36 days Increase not likely
Definition 4  ≥ 3 cycles of < 36 days Increase more likely for estrogen and for 

progesterone if accompanied by ovula-
tion
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25(OH)D and parathyroid hormone (PTH) concentrations 
in blood and optimize intake depending on these measure-
ments. A high PTH is usually associated with low 25(OH)D 
concentrations and measurements should be repeated after 
normalization of 25(OH)D concentrations with vitamin D 
supplementation. A high PTH level despite normal serum 
25(OH)D and calcium concentrations might indicate insuf-
ficient calcium intake in the diet. The serum calcium con-
centration is rarely helpful in assessing vitamin D status as 
an adaptive increase in PTH will keep this in the normal 
range in most individuals with mild to moderate vitamin D 
deficiency. Normal PTH and calcium concentrations may 
be seen in patients with low 25(OH)D concentration and 
suggest milder forms of vitamin D deficiency. While the 
impact of milder forms of vitamin D deficiency on skel-
etal outcomes is unclear, recommendations are to maintain 
25(OH)D levels in the normative range [197].

To date, prospective studies exploring the impact of 
resistance training and high magnitude loading on bone 
health of exercising women with energy deficiency and 
menstrual dysfunction associated with the Triad are lack-
ing. There are concerns that high-impact activity in females 
with low BMD (± fracture history) may in fact result in new 
fracture(s) [198] or worsen the state of energy deficiency 
[199]. Further studies are necessary to determine the impact 
of weight-bearing programs on BMD and fracture risk in 
athletes and exercising women with low BMD. Additionally, 
translational research to identify safe methods for instituting 
cross-training activities that stimulate bone gain may benefit 
these athlete populations. However, data to this effect are 
currently scant. There is also the notion that adequate estro-
gen may be needed for the osteogenic effects of mechanical 
loading to be optimal [200], as data have demonstrated poor 
osteogenic benefits of mechanical loading in chronically 
amenorrheic athletes or exercising women [46, 47].

Evidence-Based Statement: We recommend optimiz-
ing weight gain and resumption of menses by revers-
ing energy deficiency (by increasing caloric intake, 
improving nutrition, and/or decreasing exercise energy 
expenditure) in exercising adolescents and women 
with energy deficiency, menstrual dysfunction, and 
low BMD associated with the Triad. Grade: Level B
Evidence-Based Statement: We recommend a multi-
disciplinary approach to support the athlete/exerciser 
and achieve nutritional goals; this should include at 
least a primary care and/or sports medicine physician, 
and a registered dietitian, preferably a sports dietitian. 
Additional consultation may be obtained from a men-
tal health practitioner, an endocrinologist, an orthope-
dic surgeon, a psychiatrist, an exercise physiologist, a 

certified athletic trainer, family members and/or the 
team coach. Grade: Level A
Evidence-Based Statement: We recommend optimiz-
ing calcium and vitamin D status. Grade: Level B
Evidence-Based Statement: We recommend con-
tinuing non-pharmacologic therapy for at least 6–12 
months before considering other therapies unless bone 
health deteriorates over this period or new fractures 
arise. Grade: Level C

5.4 � What are the Recommendations for Hormone 
Replacement Therapy for Exercising Adolescent 
and Adult Women with Triad‑Related Bone 
Loss?

5.4.1 � General Comments

Exogenous hormone replacement therapy has been shown 
to improve bone outcomes, although route of administra-
tion is key to such recovery with estrogen replacement. 
Although estrogen is primarily considered anti-resorptive, 
data also suggest bone anabolic effects of estrogen [201, 
202]. Despite these effects, multiple RCTs have now dem-
onstrated a lack of efficacy of combined oral contraceptive 
pills in improving bone outcomes [203–206]. Thus, com-
bined oral contraceptive pills should not be prescribed to 
improve bone outcomes in FHOA and in fact, bone loss 
may continue if the energy deficit state persists. Moreover, 
athletes/exercisers who are using combined oral contracep-
tive pills for contraceptive purposes should be cautioned 
that these medications may mask spontaneous menstrual 
resumption. In contrast to combined oral contraceptive pill 
usage, physiologic estradiol replacement with the trans-
dermal patch with cyclic progestin has been demonstrated 
in several studies to have beneficial effects on bone [204, 
207–209]. The endogenous gonadal androgens have ana-
bolic and anti-resorptive effects, both direct and via their 
aromatization to estrogens, but exogenous low-dose tes-
tosterone [210] and oral dehydroepiandrosterone (DHEA) 
[211] do not improve bone health. Recommendations for 
hormone therapies, other pharmacological treatment strat-
egies, and a formal definition for failed response to treat-
ment are provided in Table 9 and described below.

5.4.2 � Estrogen Replacement Therapy

Recent evidence has documented the importance of the 
route of administration of estrogen replacement therapy 
on bone outcomes. In an RCT conducted in adolescent and 
young adult normal weight oligo/amenorrhoeic athletes 
14–25 years old, improvements in lumbar spine and femoral 



396	 N. I. Williams et al.

neck BMD over the course of 12 months were dependent on 
the route of administration and type of hormone therapy, 
i.e., the transdermal 17 β-estradiol patch (patch) with estra-
diol administered in physiologic replacement doses (100 µg 
daily) with cyclic oral micronized progesterone (200 mg 
daily for 12 days of each month), or the combined oral ethi-
nyl estradiol contraceptive pill (30 µg ethinyl estradiol with 
0.15 mg of desogestrel) (pill) [204]. Specifically, partici-
pants treated with the patch demonstrated increases in BMD 
at the spine (2.75%), femoral neck (5.25%), and total hip 
(1.85%) compared to those receiving the pill or no treatment 
[204]. The patch group also demonstrated greater increases 
in total volumetric BMD (2.4%), cortical area (3.1%) and 
thickness (0.3%), and trabecular number (5.1%) compared 
to the pill group [205]. Increases were observed in cortical 
thickness and cortical volumetric BMD at the distal radius 
[205].

In another study (not an RCT), improvements in BMD 
were similarly noted following 12 months of transdermal 
17β-estradiol administration in amenorrheic athletes with 
low body weight [208]. These findings are consistent with 
RCT data of transdermal estradiol administration in low-
weight adolescents with anorexia nervosa, in whom trans-
dermal 17β-estradiol at a 100 µg dose (with a cyclic proges-
tin) improved spine and total hip areal BMD compared to 
placebo over 18 months [209]. More recently, in older ado-
lescents and young adults with anorexia nervosa, transder-
mal 17β-estradiol (100 µg daily) with cyclic progestin led to 
greater increases in areal BMD at the lumbar spine, total hip, 
and whole body compared to healthy normal-weight controls 
over 12 months, with greater increases also observed for 
radial cortical volumetric BMD and failure load [207]. These 
studies demonstrated that the rate of improvement in bone 
outcomes was greatest during the first 6 months of therapy 

Table 5   Guidelines for DXA 
scanning in adult athletes

DXA dual-energy X-ray absorptiometry, DSM-5 Diagnostic and Statistical Manual of Mental Disorders, 5th 
edition [52], BMI body mass index
a Weight at last menstruation when cycle length was consistently 21–35 days or achieves estimated ideal 
body weight
b High risk bone stress injuries are defined as those that are high risk due to greater risk of fracture progres-
sion, delayed healing and nonunion: femoral neck, sacrum-pelvis, calcaneus, talus, tarsal navicular, anterior 
tibial shaft, medial malleolus, proximal fifth metatarsal and great toe sesamoids
c Low-risk bone stress injuries is defined as posteromedial tibia, fibula, metatarsal shafts (other than proxi-
mal fifth metatarsal), femoral shaft

≥ 1 ‘High-risk’ Triad risk factors:
 History of DSM-5 [52] diagnosis of a clinical eating disorder associated with dietary restriction
 Evidence of severe energy deficiency: BMI < 17.5 kg/m2 OR < 85% expected body weighta OR clinically 

significant weight loss of ≥ 10% of typical body weight within 6 months or loss of ≥ 5% in 1 month
 Menarche ≥ 15 years of age
 No menses for > 90 days OR history of < 6 menses over the preceding 12 months at irregular and inconsist-

ent intervals of 42–90 days after 1–2 years post menarche
 Prior BMD Z score of ≤ − 2.0 (after at least 1 year from the baseline DXA) OR prior history of osteoporo-

sis
 Current or prior bone stress injury (1 high risk or ≥ 2 low risk)b,c

OR
≥ 2 “Moderate-risk” Triad risk factors:
 Evidence of disordered eating associated with dietary restraint based on self-report or validated surveys
 Evidence of moderate energy deficiency: BMI ≥ 17.5 kg/m2 and < 18.5 OR ≥ 85% to < 90% of expected 

body weighta OR recent weight loss of 5–10% of typical body weight within 6 months or loss of > 2% 
but < 5% in 1 month

 Age of menarche ≥ 14 years and < 15 years
 Luteal phase defects and/or anovulation AND/OR 6–9 menses per year at intervals of ≥ 36 to < 41 days 

after 1–2 years post menarche
 One current or prior bone stress injury (low risk)c

 Prior Z score between < − 1.0 but > − 2.0 (after at least 1 year interval from baseline DXA) for weight-
bearing sports OR Z score2 ≤ − 2.0 for weight-bearing and non-weight-bearing sports

OR
 ≥ 6 months on medications that may impact bone, such as (but not limited to):
 Depot medroxyprogesterone acetate
 Pharmacological doses of glucocorticoids
 Gonadotropin releasing hormone analogs
Evidence Grade: Level B
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Table 6   Guidelines for DXA scanning in adolescenta athletes

DXA dual-energy x-ray absorptiometry, DSM-5 Diagnostic and Statistical Manual of Mental Disorders, 5th edition [52], CDC Centers for Dis-
ease Control, BMI body mass index
a Interpretation requires the use of adolescent-specific DXA software
b Loss of ≥ 10% of typical body weight within 6 months or loss of ≥ 5% within 1 month
c High-risk bone stress injury is defined as high risk due to greater risk of fracture progression, delayed healing and nonunion: femoral neck, 
sacrum-pelvis, calcaneus, talus, tarsal navicular, anterior tibial shaft, medial malleolus, proximal fifth metatarsal and great toe sesamoids
d Low-risk bone stress injury is defined as posteromedial tibia, fibula, metatarsal shafts (other than proximal fifth metatarsal), femoral shaft

≥ 1 ‘High-risk’ Triad risk factors:
 History of DSM-5 [52] diagnosis of a clinical eating disorder associated with dietary restriction
 Evidence of severe energy deficiency: Clinically significant weight lossb or tracking below expected trajectory for weight on their CDC growth 

chart (e.g., crossed ≥ 2 percentile lines) OR < fifth percentile BMI for age OR < 85% of expected body weight (EBW); EBW = based on 50th 
percentile BMI for age

 Menarche ≥ 15 years of age
 Marked menstrual dysfunction: no menses for > 90 days after 1–2 years post menarche OR < 6 menses per year at irregular and inconsistent 

intervals of 42–90 days after 1–2 years post menarche
 Prior Z score of ≤ − 2.0 (after at least 6 months from the baseline DXA in adolescents) OR prior history of osteoporosis OR prior history of 

marked reductions in bone mineral accrual
 Current or prior bone stress injury (1 high risk or ≥ 2 low risk)c,d

OR
≥ 2 “Moderate-risk” Triad risk factors:
 Presence of disordered eating associated with dietary restraint based on self-report or validated surveys OR a history of skipping meals in 

preadolescents/adolescents
 Evidence of moderate energy deficiency: Clinically significant weight lossb or tracking below expected trajectory for weight on their growth 

chart (e.g., crossed 1 percentile line) OR ≥ 5th and < 10th percentile BMI for age OR ≥ 85% to < 90% of expected body weight (EBW); 
EBW = based on 50th percentile BMI for age

 Age of menarche ≥ 14 years and < 15 years
 Current or past history of 6–9 menses over 12 months or cycles ≥ 36–41 days after 1–2 years post menarche
 1 current or prior stress reaction or fracture (low risk)d

 Prior Z score between < − 1.0 but > − 2.0 for weight-bearing sports OR  Z score  ≤ − 2 weight-bearing or non-weight-bearing sports OR moder-
ate reduction in bone mineral accrual (after at least 6 months from the baseline DXA in adolescents)

OR
 ≥ 1 high- or moderate-risk Triad risk factors AND a significant fracture history (i.e. evidence of osteoporosis), including:
 ≥ 2 long bone fractures (non-stress) by the age of 10 years
 OR ≥ 3 long bone fractures (non-stress) up to 19 years
 OR a vertebral crush (or compression) fracture
 Will depend on the likelihood of fracture given the magnitude of trauma (low or high impact) and age at which fracture occurred
OR
≥ 6 months on medications that may impact bone, such as (but not limited to):
 Depot medroxyprogesterone acetate
 Pharmacological doses of glucocorticoids
 Gonadotropin releasing hormone analogs
Evidence Grade: Level B

Table 7   ISCD position statement recommendations [187] on the appropriate sites that should be scanned with a DXA

ISCD International Society of Clinical Densitometry, DXA dual-energy X-ray absorptiometry, PA posteroanterior, BMD bone mineral density, 
BMC bone mineral content
a Longitudinal Bone Mineral Density in Childhood study and the Zemel calculator: https://​zscore.​resea​rch.​chop.​edu/​calcp​edbon​edens.​php

Adult women ≥ 20 years:
 Weight-bearing sites (PA lumbar spine (L1–L4), total hip, femoral neck) areal BMD
 Non-weight-bearing sites, namely radius (33%), if weight-bearing sites cannot be assessed
Children, adolescents and young women < 20 years:
 PA lumbar spine BMC or areal BMD (L1–L4)
 Whole body less head if possible (otherwise whole body) BMC or areal BMD
 Adjust for growth delay (with adjustment for height  Z scoresa) or maturational delay (with bone age)
 Use pediatric reference data, and when possible, report height  Z score adjusted  Z scoresa

Note: BMD Z scores and not T-scores should be reported for all children, adolescents and premenopausal women
Evidence Grade: Level B

https://zscore.research.chop.edu/calcpedbonedens.php
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and continued at a slower rate over the next 6–12 months 
[204, 209].

Importantly, in the RCT of transdermal 17β-estradiol 
versus oral combined ethinyl estradiol and desogestrel ver-
sus no treatment in oligo/amenorrheic athletes, the trans-
dermal patch group did not demonstrate the increase in 
SHBG (binding protein of sex steroids that drives their bio-
availability), or suppression of IGF-1 (an important bone-
trophic hormone) observed in the oral pill group [205, 
212]. Further, the transdermal patch group demonstrated 
that increased estradiol concentrations noted in this group 
were associated with increases in BMD at multiple sites. 
The patch group had a suppression of sclerostin, preadipo-
cyte factor-1, and brain-derived neurotropic factor, all of 
which otherwise inhibit osteoblastic activity and bone for-
mation [212]. Another 12-month study reported reductions 
in lumbar spine marrow adipose tissue following transder-
mal 17β-estradiol administration, associated with improve-
ment in radial cortical volumetric BMD in young women 
with FHA [213]; in general, higher marrow adipose tissue 
is associated with lower biomechanical strength of bone. 
Together, these findings indicate that transdermal estradiol 
administration improves areal and volumetric BMD, bone 
geometry, and structure in young oligo/amenorrheic athletes 
via multiple mechanisms, and that combined oral contracep-
tive pills should not be used as a method to improve bone 
health in these athletes given their lack of efficacy. As dis-
cussed in the Endocrine Society guidelines for Functional 

Hypothalamic Amenorrhea [40], combined oral contracep-
tive pills should also not be used as a strategy to merely 
resume cyclic menses in this population, as they can mask 
ongoing energy deficiency-related menstrual disturbances, 
without demonstrating an improvement in bone outcomes, 
and they can mask the spontaneous resumption of menses 
with energy repletion.

In the study examining the impact of estrogen adminis-
tration on BMD in low-weight amenorrheic athletes [208], 
greater increases in areal BMD were observed in athletes 
who spontaneously resumed menses compared to those 
receiving transdermal estradiol therapy or no therapy [208]. 
This is likely because spontaneous resumption of menses 
typically requires an improvement in body weight and 
energy status, which in turn should result in an improvement 
in body composition, metabolic hormones, and gonadal ster-
oid hormone concentrations induced by energy deficiency. 
For instance, improvements in energy status may result 
in increased lean mass, reduced marrow adipose tissue, 
increased IGF-1 and leptin, reduced cortisol and peptide YY, 
and increased estrogen and other gonadal steroid concentra-
tions, all of which should favorably impact bone [214].

It is important to note that a progestin should be adminis-
tered either cyclically or continuously in athletes receiving 
continuous transdermal 17β-estradiol to prevent endome-
trial hyperplasia, which can increase the risk of endome-
trial cancer in the long-term. Options include micronized 
progesterone (200 mg daily for at least 12 days of every 

Table 8   Recommendations for the definition of low bone mineral density in children and adolescents (age 5–19 years) and in premenopausal 
women

ISCD International Society of Clinical Densitometry, BMC bone mineral content, BMD bone mineral density, CT computed tomography, pQCT 
peripheral quantitative computed tomography, HR-pQCT high-resolution peripheral quantitative computed tomography

Recommendations for the definition of low bone mineral density and osteoporosis in children and adolescents (age 5–19 years):
 We agree with the ISCD position [187] that the diagnosis of osteoporosis in children and adolescents requires (i) the presence of both a clini-

cally significant long bone fracture history AND low BMC or low BMD OR (ii) ≥ 1 vertebral crush (or compression) fracture
  A clinically significant long-bone fracture history is one or more of the following:
  ≥ 2 long-bone fractures by age 10 years
  ≥ 3 long-bone fractures at any age up to age 19 years
 We agree with the ISCD position [187] that low bone mass or density for female athletes/exercisers engaged in non-weight-bearing sports is 

defined as BMC or areal BMD  Z score  ≤ − 2.0, adjusted for age, sex, and body size, as appropriate
 We suggest that low bone density for female athletes/exercisers engaged in weight-bearing sports be defined as areal BMD  Z score  < − 1.0, 

adjusted for age and sex (and height as and when appropriate)
 We agree with the ISCD position [187] that while quantitative CT (QCT), peripheral QCT (pQCT), and high-resolution pQCT (HR-pQCT) pro-

vide useful data regarding volumetric BMD ± bone geometry ± microarchitecture, these are considered research tools at this time and should 
not be used clinically unless appropriate reference data bases exist to facilitate interpretation of the output

Recommendations for the definition of low bone mineral density in premenopausal women:
 We agree with the ISCD position [187] that low bone density for adult female athletes/exercisers engaged in non-weight-bearing sports is 

defined as areal BMD  Z score  ≤ − 2.0, adjusted for age and sex (and height as and when appropriate)
 We suggest that low bone density for adult female athletes/exercisers engaged in weight-bearing sports be defined as areal BMD  Z 

score  < − 1.0, adjusted for age and sex (and height as and when appropriate)
 We agree with the ISCD position [187] that while quantitative CT (QCT), peripheral QCT (pQCT), and high-resolution pQCT (HR-pQCT) pro-

vide useful data regarding volumetric BMD ± bone geometry ± microarchitecture, these are considered research tools at this time and should 
not be used clinically unless appropriate reference data bases exist to facilitate interpretation of the output

Evidence Grade: Level B



3992025 Female Athlete Triad Coalition Consensus Statement: Clinical Guidelines

month), medroxyprogesterone acetate (5–10 mg daily for 
10 days every month), norethindrone acetate (5 mg daily) 
or a progestin releasing intrauterine device (IUD) [40]. It is 
important to caution athletes that the combination of trans-
dermal estradiol and a cyclic progestin has no contraceptive 
efficacy, and contraceptive therapy should be employed by 
athletes who are sexually active if pregnancy prevention is 
desired. A progestin releasing IUD has the advantage of pro-
viding protection against endometrial hyperplasia in those 
using physiologic transdermal estradiol, while also having 
contraceptive efficacy and no negative impact on bone health 
[215, 216].

The duration of hormone replacement therapy needs to 
be determined based on evolution of energy status over time. 
A trial of hormone replacement may be considered after 
6–12 months of non-pharmacological therapy.

5.4.3 � Gonadal Androgen Replacement Therapy

FHOA is also associated with deficits in gonadal androgen 
levels, which also have an impact on bone. While data are 
lacking for the use of androgen replacement in amenorrheic 
female athletes, one RCT in adult women with anorexia ner-
vosa of transdermal testosterone replacement (versus pla-
cebo), to maintain testosterone levels in the upper half of the 
normal range for women, did not demonstrate a significant 
effect of testosterone on areal BMD over 1 year [210]. In 
contrast, in another RCT, the combination of 50 mg of oral 
micronized dehydroepiandrosterone (a gonadal and adrenal 
steroid) with a combined oral contraceptive pill containing 
20 µg of ethinyl estradiol and 0.1 mg levonorgestrel, resulted 
in maintenance of areal BMD Z scores in young women 
with anorexia nervosa aged 13–27 years [217]. However, 
a subsequent study in adolescents with anorexia nervosa 
12–18 years old using this combination reported no differ-
ence from placebo in girls who had closed epiphyses and 
had completed growth, and a deleterious impact on areal 
BMD measures in those with open epiphyses who were still 
growing [218].

5.4.4 � Leptin Replacement Therapy

Leptin stimulates kisspeptin secretion, and therefore gon-
adotropin releasing hormone pulsatile secretion, and is also 
bone anabolic. In a small 3-month trial of metreleptin versus 
placebo in adult women with FHOA, women who received 
metreleptin demonstrated improved menstrual function and 
an increase in surrogate markers of bone formation, IGF-1, 
IGFBP-3, and the thyroid hormones [219]. However, con-
sistent with the anorexigenic effects of leptin, the metreleptin 
group reported a subjective reduction in appetite, and sus-
tained a significant reduction in body weight—not an opti-
mal outcome in FHOA associated with energy deficiency. 

In a subsequent small 9-month RCT of metreleptin versus 
placebo in which metreleptin levels were adjusted to prevent 
weight loss, women who received metreleptin had a sig-
nificant improvement in lumbar spine bone mineral content 
but sustained a reduction in fat mass (a marker of energy 
stores) despite careful dose adjustments [220]. As such, lep-
tin therapy does not appear to be a viable strategy to address 
bone health in women with energy deficiency and menstrual 
dysfunction associated with the Triad.

5.4.5 � Osteoanabolic Therapies

Limited data are available regarding the use of osteoana-
bolic drugs such as recombinant PTH, abaloparatide (PTHrP 
analog), and romosozumab (anti-sclerostin antibody) to 
improve bone health in women with energy deficiency and/
or FHOA. Romosozumab also has antiresorptive effects on 
bone. Most of these studies have been reported in women 
with anorexia nervosa with some overlap with the Triad. 
However, studies in women with the Triad are currently 
lacking.

A small 6-month RCT of teriparatide versus placebo in 
older pre-menopausal women with anorexia nervosa and 
FHOA reported significant increases in spine (but not hip) 
BMD with teriparatide [221]; longer-term studies and stud-
ies in athletes assessing the impact on BMD are currently 
lacking. There are some data (mostly case reports and case 
series) suggesting that teriparatide may promote fracture 
healing. However, these data are not definitive. Further, 
no studies have reported on the impact of abaloparatide or 
romosozumab on bone outcomes in energy deficiency and/
or FHOA. One retrospective case series has recently dem-
onstrated significant improvements in bone density asso-
ciated with reductions in bone turnover 6 and 12 months 
following administration of romosozumab in women with 
anorexia nervosa and severe osteoporosis [222]. An RCT of 
romosozumab versus placebo in women with anorexia ner-
vosa is currently ongoing and results from this study should 
inform management of FHOA with this osteoanabolic and 
anti-resorptive agent [223].

IGF-1 is a bone anabolic hormone that is typically low 
in conditions of energy deficiency, and some studies have 
examined the impact of IGF-1 replacement in women with 
anorexia nervosa. One 9-month RCT reported an increase 
in spine and hip BMD in women with anorexia nervosa 
who received a combination of recombinant human IGF-1 
(rhIGF-1) in replacement doses and an estrogen-progestin 
combination pill versus those who received neither [224]. 
However, another RCT in which adolescents and young 
adult women with anorexia nervosa receiving the trans-
dermal estradiol patch with cyclic oral progesterone were 
randomized to rhIGF-1 in replacement doses or placebo for 
12 months reported no additional benefits of rhIGF-1 beyond 
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those observed with transdermal estradiol and cyclic proges-
terone alone [225].

Based on the available literature, the evidence to sup-
port osteoanabolic therapies for bone health in exercising 
women with energy deficiency and menstrual dysfunction 
associated with the Triad is insufficient to support definitive 
recommendations.

5.4.6 � Bone Anti‑Resorptive Therapies

Data are also limited for the role of antiresorptive drugs in 
improving bone health in women with energy deficiency 
and FHOA associated with the Triad. In adult women with 
anorexia nervosa, one 12-month RCT reported a significant 
increase in spine and hip BMD following administration of 
risedronate (vs. placebo) [210]. Further, sequential therapy 
with rhIGF-1 for 6 months followed by risedronate for 
6 months (vs. 12 months of risedronate or double placebo) 
led to greater increases in spine areal and volumetric BMD 
than in the double placebo group, and greater increases 

in lateral spine areal BMD than both other groups [226]. 
However, a 12-month RCT of alendronate versus placebo 
reported no increase in spine BMD in adolescents with 
anorexia nervosa, although small increases were noted at 
the femoral neck [227]. Definitive data for denosumab are 
currently lacking in this population. However, a small proof 
of concept study in adult women with anorexia nervosa 
reported a decrease in bone turnover and an improvement 
in lumbar spine BMD over 12 months with denosumab given 
at a dose of 60 mg subcutaneously every 6 months [228].

As such, based on the available literature, there is insuffi-
cient evidence to routinely support the use of anti-resorptive 
therapies for bone health in exercising women with energy 
deficiency and menstrual dysfunction associated with the 
Triad. However, bone anabolic or anti-resorptive therapies 
may be considered as a last resort either alone or in com-
bination in exercising women with energy deficiency who 
fail therapy with non-pharmacological therapy as well as 
hormone replacement therapy, or if they have contraindica-
tions to estrogen, or are eumenorrheic and normoestrogenic, 

Table 9   Recommendations for hormone therapies, other pharmacological treatment strategies, and a formal definition for failed response to 
treatment

BMD bone mineral density
a Lack of response to therapy has been defined as: (a) a clinically significant reduction in BMD Z scores after 12 months of non-pharmacological 
therapy or (b) occurrence of new clinically significant fractures during non-pharmacological treatment over the course of 12 months

1. Recommendations for hormone therapies:
 We recommend hormone replacement therapy with estradiol and a progestin if spontaneous menses do not resume after 6–12 months of being at 

a healthy weight/energy replete status, or after a reasonable trial of nutritional, psychological ± exercise intervention, particularly if bone health 
deteriorates over this period, or if new fractures occur (consistent with Endocrine Society guidelines [40])

 Evidence Grade: Level A
 We recommend against using combined oral contraceptive pills to re-establish cyclic menses or improve bone density (consistent with Endo-

crine Society guidelines [40])
 Evidence Grade: Level A
 We recommend cautioning athletes/exercisers who are using combined oral contraceptive pills for contraceptive purposes that these medications 

may mask spontaneous menstrual resumption and are not effective in improving BMD; in fact, bone loss may continue if the energy deficit 
state persists (consistent with Endocrine Society guidelines [40]). Alternative methods to consider for contraception include progestin contain-
ing IUDs or implants although this approach may mask menstrual resumption

 Evidence Grade: Level B
We recommend using physiologic replacement doses of transdermal 17β-estradiol with a cyclic or continuous progestin (for endometrial protec-

tion) as hormone replacement
Evidence Grade: Level A
 We recommend against the use of androgen replacement therapy or recombinant leptin to reverse hypogonadotropic hypogonadism in exercising 

women with energy deficiency
 Evidence Grade: Level B
2. Recommendations for other pharmacological treatment strategies for the clinical sequelae of the Triad:
 We suggest considering pharmacological therapy (other than hormone replacement) in women with energy deficiency and menstrual dysfunc-

tion associated with the Triad if they have:
  BMD  Z score s ≤ − 2.0 with a clinically significant fracture history AND lack of responsea to 6–12 months of non-pharmacological therapy 

AND hormone replacement therapy (in those with oligo-amenorrhea) OR if estrogen therapy is contraindicated or not indicated (eumenor-
rheic, normoestrogenic athlete)

  BMD  Z scores between − 1.0 and − 2.0 with a clinically significant fracture history and ≥ 1 additional Triad risk factors AND lack of 
responsea to 6–12 months of non-pharmacological therapy AND hormone replacement therapy (in those with oligo-amenorrhea) OR if estro-
gen therapy is contraindicated or not indicated (eumenorrheic, normoestrogenic athlete)

  Severe, repeated debilitating fractures and associated morbidity
Evidence Grade: Level C
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meaning that estrogen replacement is not indicated. These 
therapies are also a consideration in those with frequent 
debilitating fractures and associated morbidity. For the last 
two groups, it is important to refer the women to a special-
ist for metabolic work-up to determine the cause of bone 
compromise.

6 � Cumulative Risk Assessment for Clearance 
and Return to Play: Assessment Tool 
and Guidelines

6.1 � General Comments

In 2014, the Female Athlete Triad Coalition Consensus 
Statement on Treatment and Return to Play of the Female 
Athlete Triad introduced a standardized risk stratification 
protocol and guidelines for clearance and return to play [4]. 
The purpose of the Coalition’s Cumulative Risk Assess-
ment (CRA) tool is to adequately assess, manage or treat 
female adult and adolescent athletes with the Triad, and it is 
described in Figs. 5a, b and 6. The CRA should ideally be 
used at the time of the PPE and administered by a healthcare 
practitioner (physician, physician assistant, or nurse prac-
titioner). It was developed based on evidence that female 
athletes with greater cumulative risk factors for the Triad 
were at increased risk for unfavorable outcomes of low BMD 
and/or BSI [32, 229] and it incorporates evidence-based 
risk factors for the Triad and the magnitude (or severity) 
of risk. The corresponding point scheme is then translated 
into clearance and return to play guidelines. The evidence-
based CRA tool and associated guidelines have since been 
validated in prospective studies and are demonstrated to 
be predictive of BSI in female athletes [56, 230–232]. The 
CRA tool has also been validated in male athletes based on 
an adapted CRA tool, which removed the menstrual-related 
categories of delayed menarche and oligo/amenorrhea for 
application in men [233]. Updated details of the Triad CRA 
studies and advancement in the recommendations for the use 
of the CRA tool for appropriate screening at the time of the 
pre-participation physical and other assessments involved in 
returning athletes to play are outlined below.

Additional areas of advancement since the previous 
Female Athlete Triad Consensus Statement was published 
include: (1) an updated Triad CRA tool including one for 
adolescents with added flexibility to facilitate its broader 
implementation during the risk stratification process, (2) 
inclusion of prognostic factors for BSI, such as type of BSI 
(cortical-rich or trabecular-rich bone), anatomic site (low- 
or high-risk location), and MRI grading that correlate with 
return to play, and (3) special attention focused on the ado-
lescent athlete and unique considerations that relate to injury 
risk. These advancements are detailed below.

6.2 � How Can Risk Stratification be Used to Evaluate 
Health and Participation Risk?

Risk stratification for female athletes can occur during the 
PPE or any point when concerns about Triad conditions 
are noted and decisions about competition and/or return to 
play are necessary [2, 4]. The Triad CRA includes the fol-
lowing six items with specific definitions scored on a scale 
from 0 to 2: disordered eating/dietary restraint, BMI/weight, 
delayed menarche, oligo/amenorrhea, low BMD, and bone 
stress injury. The resulting CRA score could then be used to 
assign an athlete to low-, moderate-, and high-risk catego-
ries, which would then correspond to a clearance or return 
to play decision.

Since its introduction, the CRA tool has been tested for 
its association with impaired bone health. Specifically, a 
study of 239 collegiate athletes across various sports identi-
fied that 29% were classified as having moderate or high 
Triad CRA scores and had a 2.6 and 3.8 greater likelihood 
of sustaining a BSI, respectively, compared with women in 
the low-risk category [230]. Furthermore, the oligomenor-
rhea/amenorrhea and prior stress fracture/reaction scores 
were identified as independent predictors for subsequent 
BSI [230]. In national/world class female distance athletes, 
women classified in the high-risk category for Triad risk 
factors had a greater number of all-time fractures (not just 
BSIs) than the low-risk group [56]. In a 4-year prospective 
study, approximately 75% of female runners were classified 
as moderate or high-risk, with each 1-point increase in the 
Triad CRA score associated with a 13% increased risk for 
BSI (95% CI: 1–26% increase in risk) [232]. Those athletes 
belonging to the higher-risk categories also had a signifi-
cantly increased risk of sustaining a subsequent BSI. Results 
from these investigations are consistent with other studies 
that demonstrate that an increase in cumulative risk factors 
for the Triad is associated with a dose–response relation-
ship with bone health, leading to low BMD and BSI [32, 
229, 234, 235] and suggesting that Triad CRA scores are 
predictive of fracture in female athletes and can help identify 
athletes at increased risk for BSI.

6.3 � Updates to the Triad Cumulative Risk 
Assessment (CRA) Tool

Despite evidence supporting that the Triad CRA effectively 
indicates risk for BSI among exercising women [230, 231], 
there remain barriers to its implementation under certain 
circumstances that can result in the exclusion of individu-
als from assessment and/or require alternative methods of 
implementation [18, 230, 236]. The incorporation of well-
defined scoring criteria and flexible methods for imple-
menting the Triad CRA tool may improve the risk strati-
fication process among exercising and physically active 
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Risk Factor Low Risk 
0 points

Moderate Risk
1 point each

High Risk
2 points each

Disordered Eating or 
Dietary Restraint

Maximum of 0 points if:

No evidence of disordered eating 
associated with dietary restriction 
and one or more of the following:

TFEQ Cognitive Restraint < 9 
or
EDI Drive for Thinness < 3 
or
EDE-Q Any subscale or Global <3
or
EPSI Body Dissatisfaction < 11
or
Cognitive Restraint < 5 
or
Restricting < 5

Maximum of 1 point if:

Any evidence of disordered eating 
associated with dietary restriction 
or one or more of the following: 

TFEQ Cognitive Restraint 9-13
or 
EDI Drive for Thinness 3-6 
or
EDE-Q Any subscale or Global >3 
and < 4
or
EPSI Body Dissatisfaction =12-14
or 
Cognitive Restraint 6-7 
or 
Restricting  6-9

Maximum of 2 points if:

Any evidence of disordered eating 
or clinical eating disorder 
associated with dietary restriction 
or one or more of the following:

TFEQ Cognitive Restraint > 14
or 
EDI Drive for Thinness > 71

or
EDE-Q Any subscale or Global > 4
or
EPSI Body Dissatisfaction > 15 
or 
Cognitive Restraint >7
or 
Restricting  > 10

1Fake Profile (see figure legend)

Subtotal Disordered 
Eating or Dietary 
Restraint 

____Points ____Points ____Points

BMI/Weight Maximum 0 points if:

Weight stable (+1 kg/day) and body 
weight > 90% expected2 or BMI 
≥18.5 kg∙m-2

2Weight at last menstruation when cycle length 
was consistently 21-35 days or achieves 
estimated ideal body weight

Maximum 1 point if:

Moderate weight loss3 and body 
weight between 85 to < 90% 
expected2 or BMI 17.5 to <18.5 
kg∙m-2

3loss of 5-10% of typical body weight within 6 
months or loss of >2% but <5% in one month

2Weight at last menstruation when cycle 
length was consistently 21-35 days or 
achieves estimated ideal body weight

Maximum of 2 points if:

Clinically significant weight loss4

and or body weight <85% 
expected2 or BMI< 17.5 kg∙m-2

4Loss of ≥10% of typical body weight within 6 
months or loss of ≥5% within 1 month

2Weight at last menstruation when cycle length 
was consistently 21-35 days or achieves 
estimated ideal body weight

Subtotal BMI/Weight ____Points ____Points ____Points

Delayed Menarche Maximum 0 points if: 

Menarche <14 years

Maximum 1 point if: 

Age of menarche ≥ 14 to <15 
years

Maximum 2 points if: 

Menarche ≥15 years (Primary 
Amenorrhea)

Subtotal Delayed 
Menarche ____Points ____Points ____Points

Oligo/Amenorrhea Maximum 0 points if:

>9 menses in 12 months
and
consistent cycles of 21-35 days

Maximum of 1 points if:

6-9 menses per year and 
cycles > 36 to 41 days

Maximum of 2 points if: 

<6 menses per year at irregular 
and inconsistent intervals of 
42-90 days
or
No menses for >90 days

Subtotal 
Oligo/Amenorrhea ____Points ____Points ____Points

Low BMD Maximum 0 points if:

Z-score5 ≥ -1.0 at any site
or
Z-score6 > -2.0 at any site

5Weight bearing sports
6For weight bearing and non-weight-bearing 
sports

Maximum of 1 points if:

Z-score5 < -1.0 but > -2.0 at 
any site
or
Z-score6 ≤ -2.0 at any site

5Weight bearing sports
6For weight bearing and non-weight-bearing 
sports

Maximum of 2 points if: 

Z-score6 ≤ -2.0 at any site with 
the presence of secondary 
osteoporosis risk factors in 
adults

6 For both weight-bearing and non-weight 
bearing sports

Subtotal Low BMD ____Points ____Points ____Points

Bone Stress Injury Maximum 0 points if: 

None

Maximum of 1 points if:

1 current or prior low risk7

bone stress injury

7Low risk bone stress injury is defined as 
posteromedial tibia, fibula, metatarsal shafts 
(other than proximal 5th metatarsal), femoral 
shaft

Maximum of 2 points if: 

≥2 low risk
or
≥1 current or prior bone stress 
injury at high risk8 site

8High risk bone stress injury are defined as 
those that are high risk due to greater risk of 
fracture progression, delayed healing and 
nonunion: femoral neck, sacrum-pelvis, 
calcaneus, talus, tarsal navicular, anterior tibial 
shaft, medial malleolus, proximal fifth 
metatarsal and great toe sesamoids

Subtotal Bone Stress 
Injury ____Points ____Points ____Points

Total Points for Each 
Risk Category ___Total Points Low Risk ___Total Points Moderate Risk ___Total Points High Risk

Grand Total ____

aFig. 5   a Revised 2025 Adult Female 
Athlete Triad Cumulative Risk 
Assessment Tool. The revised cumu-
lative risk assessment tool provides 
an objective method of determining 
an athlete’s risk using risk stratifica-
tion and evidence-based risk factors 
for the Female Athlete Triad and 
considers all updates in the 2025 
consensus papers. This assessment 
tool is then used to determine an 
athlete’s clearance for sport partici-
pation (Fig.  6). Points are assigned 
for each risk factor independently 
according to the level of risk (low, 
moderate, high) such that if any of 
the criteria for a given factor are met, 
the appropriate points are assigned. 
A “fake profile” for the EDI drive 
for thinness score associated with 
high risk is ≥ 7 or when the scores 
on the EDI indicate a “fake profile”, 
a strategy identified by O’Connor 
et  al. 1995 [249] to assign high risk 
when a drive for thinness score 
of 0 is in the presence of all other 
scores < 3 except for a perfection-
ism score of ≥ 9. This strategy has 
been used in previous work demon-
strating a link between a high drive 
for thinness, energy deficiency, and 
menstrual disturbances in exercis-
ing women [64]. BMD bone mineral 
density, BMI body mass index, EDI 
Eating Disorder Inventory, EPSI Eat-
ing Pathology Symptoms Inventory, 
TFEQ = Three Factor Eating Ques-
tionnaire. b New 2025 Adolescent 
Female Athlete Triad Cumulative 
Risk Assessment Tool. The cumula-
tive risk assessment tool provides an 
objective method of determining an 
athlete’s risk using risk stratification 
and evidence-based risk factors for 
the Female Athlete Triad and consid-
ers all updates in the 2024 consensus 
papers. This assessment tool is then 
used to determine an athlete’s clear-
ance for clearance and return to play 
(Fig. 6). Points are assigned for each 
risk factor independently according 
to the level of risk (low, moderate, 
high) such that if any of the criteria 
for a given factor are met, the appro-
priate points are assigned. BMD 
bone mineral density, BMI body 
mass index, EDI Eating Disorder 
Inventory, EPSI Eating Pathology 
Symptoms Inventory, TFEQ Three 
Factor Eating Questionnaire
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Fig. 5   (continued)
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women. Specific updates and areas of future investigation 
are described below.

6.3.1 � Identifying Dietary Restraint

The original Triad CRA tool included the risk factor of 
“Low energy availability with or without disordered eating/
eating disorder,” which was scored based on the diagnosis of 
an ED, the presence of DE, and dietary restriction. Although 
the DSM-5 criteria for ED diagnoses are well-defined, it 
remains unclear what would constitute DE and/or dietary 
restriction, particularly for athletes who may have specific 
nutritional needs. Previously, dietary restraint has been 
operationally defined for application with the Triad CRA 
tool [18] based on DE questionnaires that have been related 
to Triad sequelae [32, 63–65, 229], including the Three Fac-
tor Eating Questionnaire (TFEQ) [237] and Eating Disorder 
Inventory (EDI) [238]. For the TFEQ, a cognitive dietary 
restraint subscale of < 9 was implemented as indicative of 

low risk, 9–13 as moderate risk, and > 13 as high-risk. For 
the EDI, a drive for thinness subscale < 3 was identified as 
low risk, 3–6 as moderate risk, and > 6 as high risk. Addi-
tionally, a “fake” profile, defined as a drive for thinness 
score of 0 in the presence of all other scores < 3 except for 
perfectionism of ≥ 9, would also indicate high risk. Nota-
bly, other DE questionnaires relating to energy deficiency 
and risk for the Triad have been implemented and may be 
applicable for use with the Triad CRA, although specific 
scoring criteria need to be proposed and tested. Additional 
questionnaires that may have utility in populations of physi-
cally active women to identify dietary restriction include 
the Eating Disorder Examination Questionnaire (EDE-Q) 
and Eating Pathology Symptoms Inventory (dietary restraint 
subscale) (EPSI). Specific scoring criteria that can be incor-
porated into the CRA for adults are outlined in Table 10 
and described here. Furthermore, this risk factor has been 
renamed to “Dietary Restraint” to better reflect the underly-
ing assessment criteria.

Clearance Level Cumulative Risk
Score

Low Risk Moderate Risk High Risk

Full Clearance 0-1 point

Provisional/Limited 
Clearance

2-5 points Provisional 
Clearance

Limited 
Clearance

Restricted from 
Training and 
Competition

≥6 points Restricted from 
Training/
Competition –
Provisional

Disqualified

Fig. 6   The 2025 Adult and Adolescent Female Athlete Triad: Clear-
ance and Return to Play Guidelines by Medical Risk Stratification. 
Stratification decisions are based on the cumulative risk score deter-
mined by summing the score of each risk factor at the appropri-
ate risk level (low, moderate, high risk) from the Cumulative Risk 
Assessment Tool (Fig. 5a, b). Clearance and Return to Play status for 
athletes moderate-to-high risk for the Triad: provisional clearance is 
at time of evaluation with possibility for status to change over time 
depending on athlete’s clinical progress; limited clearance is clear-
ance that is granted but with modification in training as specified by 
a physician with the possibility for status to change depending on 
clinical progress and new information gathered; restricted from train-
ing/competition (provisional) occurs when the athlete is not cleared 

or able to return to play at the present time with clearance status re-
evaluated by a physician and multidisciplinary team with clinical 
progress; disqualified refers to not safe to participate at the present 
time with clearance status to be determined at a future date depending 
on clinical progress, if appropriate. It is the recommendation of the 
Consensus Panel that athletes diagnosed with anorexia nervosa who 
have a BMI < 16 kg/m2 or with moderate to severe bulimia nervosa 
(purging > four times per week) should be categorically restricted 
from training and competition. Future participation is dependent 
on treatment of their eating disorder, including ascertainment of 
BMI > 18.5 kg/m2, cessation of bingeing and purging and close inter-
val follow-up with the multidisciplinary team
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The EDE-Q is a validated 28-item questionnaire for use 
when screening for EDs [239] and has been implemented 
in Triad research to identify dietary restraint as a risk factor 
for impaired bone health [32, 229]. The EDE-Q assesses 
the four subscales of weight concern, shape concern, eat-
ing concern, and dietary restraint, as well as a global score 
(sum of all subscales divided by the number of subscales). 
Responses are scored on a range from 0 to 6 to reflect the 
number of days in the previous 4 weeks (28 days) that a 
respondent experienced each attitude, feeling, or behavior. 
An EDE-Q dietary restraint score ≥ 3 was chosen to identify 
an elevated value [32, 229]; however, to also incorporate 
other eating attitudes and behaviors that may contribute to 
energy deficiency, the current CRA tool incorporates scor-
ing for all subscales including the global score. An EDE-Q 
global score (average of the subscales) ≥ 4.0 score indicates 
high risk and such scores fall within the 80–95th percen-
tiles compared to reference norms [239–244]. While the 
referenced dietary restraint values in the CRA (i.e. EDE-Q 
dietary restraint ≥ 3.0) have been associated with low BMD 
and low EA in athletic populations, individuals with lower 
EDE-Q scores (< 3.0) may also be at risk for energy defi-
ciency, as suggested from normative data from a commu-
nity sample of young women and ED populations [239, 245, 
246].

The EPSI is a 45-item self-report measure of eating 
pathology designed for use in diverse populations, to include 
females and males across a range of body weight categories. 
Although its use as a proxy indicator of energy deficiency 
is limited to date, it has been used to assess eating attitudes 

in physically active populations [247] and discussed as part 
of the Male Athlete Triad Consensus Statement [248]. The 
EPSI includes subscales similar to what has been previously 
applied in Triad research and practice, including body dis-
satisfaction (dissatisfaction with one’s weight/shape), cogni-
tive restraint (efforts to limit or avoid eating), and restricting 
(concrete efforts to avoid or reduce food consumption), as 
well as additional subscales that are not typically included in 
traditional inventories, such as excessive exercise (exercise 
that is intense or compulsive) and muscle building (desire 
for increased muscularity or supplement use) that may be 
applicable to understanding energy status in exercising and 
physically active populations. Consistent with the rationale 
for determining values for the TFEQ and EDI (including the 
use of the “fake profile” for the drive for thinness score [63, 
249]), the scoring criteria suggested for the EPSI are noted 
in Table 10. For example, moderate risk is above the mean 
for a healthy population; high risk is similar to the average 
for an ED population [250].

As the CRA tool is only useful when implemented com-
pletely and correctly, the time and resources required for each 
questionnaire must also be considered when assessing the 
presence of dietary restraint, DE, and/or an ED. For exam-
ple, clinical interviews require trained personnel and are time 
consuming, which may limit their implementation as part of 
the risk stratification process. Additionally, the EDI-3 requires 
purchasing of questionnaire booklets and a professional man-
ual that provides diagnostic criteria and clinical norms, which 
may be cost prohibitive in many settings. Alternatively, the 
EDE-Q and EPSI questionnaires and scoring systems are 

Table 10   Female athlete Triad 
cumulative risk assessment tool 
scoring criteria for TFEQ, EDI, 
EDE-Q, and EPSI

EDI eating disorder inventory, EDE-Q eating disorder examination questionnaire, EPSI eating pathology 
symptom inventory, TFEQ three-factor eating questionnaire
a Fake Profile, to assign high risk when a drive for thinness score of 0 is in the presence of all other 
scores < 3 except for a perfectionism score of ≥ 9 [249]

TFEQ EDI EDE-Q EPSI

Low risk
0 points

Cognitive restraint
 < 9

Drive for thinness
 < 3

Any subscale or global
 < 3

Body dissatisfaction
 < 11
Cognitive restraint
 < 5
Restricting
 < 5

Moderate risk
1 point

Cognitive restraint
9–13

Drive for thinness
3–6

Any subscale or global
 > 3 to < 4

Body dissatisfaction
12–14
Cognitive restraint
6–7
Restricting
6–9

High risk
2 points

Cognitive restraint
 ≥ 14

Drive for thinness
 ≥ 7
Fake profilea

Any subscale or global
 ≥ 4

Body dissatisfaction
 ≥ 15
Cognitive restraint
 ≥ 7
Restricting
 > 10
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freely available. Improving the accessibility of the CRA tool 
as a whole, and each of the associated individual risk factors, 
by incorporating free or cost-effective tools during the risk 
stratification process is an important consideration for improv-
ing health equity among exercising women and athletes.

6.3.2 � Assessment of Energy Deficiency in the Absence 
of Voluntary Dietary Restriction

Notably, energy deficiency can develop without the pres-
ence of DE or an ED. For example, inadvertent undereating 
occurs when caloric intake does not meet energy expenditure 
needs in the absence of conscious restriction of food intake, 
such as due to food insecurity and or logistical reasons [49], 
and would therefore not be evident based on the aforemen-
tioned eating behavior questionnaires. As such, methods of 
identifying energy deficiency without the presence of DE 
behaviors are also warranted when identifying women with, 
or at risk for, the Triad. If resources allow, objective physi-
ological indicators of energy deficiency, such as low mRMR/
pRMR ratio or concentrations of TT3 [73], may be beneficial 
for such situations to identify the presence of energy defi-
ciency and/or identify those at risk for impaired bone health. 
For example, in a sample of exercising women, those who 

were categorized as “Provisionally Cleared” (i.e., 2–5 CRA 
points) had significantly lower TT3 concentrations than the 
“Full Clearance” group and ratios of mRMR/pRMR that 
were indicative of current energy deficiency [236]. Inter-
estingly, the “Restricted Clearance” group did not differ 
on average, for TT3 or RMR ratios compared to the “Full 
Clearance” group, which may reflect the contribution of his-
torical or non-modifiable factors, such as history of clinical 
ED, delayed menarche, oligo/amenorrhea, or previous BSI, 
that may not reflect an individual’s current health status. It 
is proposed that women who present with objective physi-
ological criteria of metabolic compensation consistent with 
prolonged energy deficiency should, at minimum, be catego-
rized as “Provisionally Cleared” and subsequently undergo 
a full clinical workup to include evaluation for other Triad 
components.

The LEAF-Q was also developed as a screening tool for 
the identification of female athletes at risk for the Triad [50] 
and has been interpreted incorrectly and implemented as 
a surrogate measure of low EA in female athletes [251]. 
Despite being developed to classify current EA and/or 
reproductive function and/or bone health, it may not actu-
ally be appropriately assessing current energetic status. 
Validation of the LEAF-Q was dependent on a median split 

Is DXA BMD available? 

Score using original CRA tool Substitute low BMD risk factor with delayed menarche

Are hormonal contraceptives currently being used?

Were hormonal contraceptives started to 
regulate irregular menstrual cycles? Score using original CRA tool

Ask about previous history of 
oligo/ amenorrhea and score 
using original CRA tool 

Substitute oligo/ 
amenorrhea risk 
factor with dietary 
restraint

Is there presence of objective physiological criteria of metabolic 
compensation (e.g., low RMR ratio or TT3 concentration)? 

Score using original CRA tool, but at 
minimum, classify as "moderate risk"

Score using original CRA tool

YES NO

YES NO

YES NO

YES NO

A)

B)

C)

Fig. 7   The 2025 Substitutions for the Adult Female Athlete Triad 
Cumulative Risk Assessment Tool. Evidence-based substitutions 
are recommended if DXA derived BMD is not available, if hormo-
nal contraceptives are being used, or if there is objective evidence of 

metabolic compensation. BMD bone mineral density, CRA​ cumula-
tive risk assessment tool, DXA dual X-ray absorptiometry, RMR rest-
ing metabolic rate, TT3 total triiodothyronine
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of calculated EA, which is prone to errors in free-living 
individuals [252], rather than physiological indicators of 
metabolic compensation (e.g., TT3, RMR). Additionally, 
despite having utilized EA as a discriminator of positive 
and negative Triad risk, groups considered at risk and not at 
risk based on LEAF-Q scores were reported to have a similar 
EA [50]. There were also no significant differences between 
positive and negative Triad risk groups in the number of 
subjects diagnosed with low BMD, DE and ED, and low 
BMI, which are well-established, evidence-based conditions 
associated with the Triad. Additionally, menstrual dysfunc-
tion and/or impaired bone health may not align with current 
energetic status as systems may adapt in varying timeframes. 
It is therefore our suggestion that the LEAF-Q not be used, 
on its own, to identify female athletes at risk for the Triad. 
Alternatively, a more recent questionnaire to identify exer-
cising women at risk for energy deficiency, the FED-Q, has 
been developed and has been validated against TT3, a cir-
culating biomarker of energy deficiency [51].

6.3.3 � Introduction of the CRA for Adolescent Athletes

The CRA for adolescents includes the same risk factors as 
the adult CRA tool with criteria specific to characterizing 
adolescent development, changes in weight, height, repro-
ductive function and bone health. The tool includes consider-
ations for bone mineral accumulation, growth trajectory, and 
time needed for adolescents to establish menstrual regularity 
after the onset of menses. The definition of osteoporosis is 
specific to adolescent athletes. For the “Disordered eating 
associated with energy deficiency” risk factor, surveys with 
adolescent-specific data are listed, including the EDE-Q, a 
validated DE/ED assessment, which has exhibited associa-
tions with Triad outcomes in cross-sectional and prospective 
studies of adolescents [240, 243, 253–255]. The TFE-Q has 
also been used to classify adolescent athletes with elevated 
dietary restraint and associated Triad outcomes [253].

6.3.4 � Substitutions for Missing Risk Stratification 
Categories

While the Triad CRA tool incorporates evidence-based risk 
factors for impaired bone health, there are circumstances in 
which accurate assessments of individual risk factors, such 
as current menstrual status and BMD, may not be available. 
For situations when data on individual risk factors may be 
missing, an alternative scoring system has been proposed 
[236] and is described below, and a decision tree is presented 
for ease of use in Fig. 7.

Hormonal contraceptive use is common among women 
of childbearing age and prevents an accurate assessment of 
current menstrual status. As frequency of menses is the basis 
for assessing the “Oligomenorrhea and/or Amenorrhea” risk 

factor of the Triad CRA tool, additional guidance is neces-
sary for how the risk stratification tool can be implemented 
for those in whom menstrual frequency cannot be ascer-
tained. First, past history of menstrual frequency (before 
starting hormonal contraceptive therapy) should be assessed 
in the context of training and energy status at that time and 
can be used to score the “Oligomenorrhea and/or Amenor-
rhea” risk factor as originally described. Additional informa-
tion that can be helpful is to understand why an individual 
may be using hormonal contraceptives, i.e., was it for the 
purpose of restoring absent menstrual cycles? If there is no 
past history of oligo/amenorrhea, an alternative approach 
can be to substitute other risk factors that are able to be 
scored for the missing risk factor, e.g., menstrual history. 
For example, Koltun et al. [236] demonstrated that in a large 
sample of exercising women, substituting the “Low Energy 
Availability” risk factor score, now referred to as “weight/
energy status,” in place of the “Oligo/Amenorrhea” risk fac-
tor did not significantly change the proportion of women 
who were categorized in each clearance decision (i.e., low, 
moderate, high risk).

Similar to “oligo/amenorrhea,” the “low BMD” risk fac-
tor can be difficult to assess or may be missing in situations 
where risk stratification is necessary. Access to DXA is una-
vailable in many circumstances because of its cost, radiation 
exposure, and expertise required for its use. When BMD data 
are not available, similar to what was proposed in cases of 
hormonal contraception use, a scoring substitution is recom-
mended. In the same large database of exercising women, 
when the “Delayed Menarche” risk factor score was substi-
tuted for the unavailable “Low BMD” score, the proportion 
of women who were categorized in each clearance decision 
remained similar [236]. While these strategies may improve 
the accessibility of the Triad CRA tool in a broader range of 
women, additional work is required to validate these recom-
mendations and further refine the Triad screening process.

6.3.5 � Additional Considerations

Although the CRA has been tested for its association with 
impaired bone health, there have been variations in its exact 
implementation, and updates to the tool have been made 
based on more recent research. Additional work must be 
undertaken to validate the proposed updates and continue to 
assess the utility of novel and established screening methods.

While not currently part of the Triad CRA tool, there 
are additional factors that should also be considered when 
screening for the Triad. For example, energy deficiency 
exists more commonly in athletes in endurance sports and 
sports emphasizing leanness (i.e., endurance, aesthetic, 
weight class) and therefore, these athletes should be regu-
larly screened for Triad risk. One study in female colle-
giate athletes found that cross-country, gymnastics, and 
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lacrosse teams had the highest proportion of athletes in the 
moderate- and high-risk categories [230]. Such findings 
are consistent with evidence that female athletes and active 
women in lean sports have a higher prevalence of indi-
vidual and combined components of the Triad compared 
with non-lean sports [256]. Athletes that participated in 
lean sports were three times more likely to demonstrate 
low BMD, defined as Z score < − 1.0, compared to non-
lean sport participants [229] and while participation in a 
leanness sport alone was not a risk factor for BSI, it was 
significant when combined with other risk factors such as 
dietary restraint and exercising more than 12 h/week [32]. 
Alternatively, high-volume exercise (defined as ≥ 12 h/
week to reflect the minimum training requirements for 
competitive athletes) was independently associated with 
increased risk for BSI [32]. However, the original investi-
gation could not identify whether the association between 
training volume and BSI risk was due to effects on ener-
getic status or biomechanical factors, such as increased 
bone strain. Also absent from the CRA is a family history 
of osteoporosis. There is a significantly increased risk of 
developing osteoporosis if either biological parent has a 
history of osteoporosis [257].

Evidence-Based Statement: There is a dose–response 
relationship with Female Athlete Triad risk factors and 
bone in that the higher the number of cumulative risk 
factors, the greater risk for low BMD and/or BSI risk. 
Grade: Level B.

Evidence-Based Statement: The Triad Coalition’s CRA 
score is predictive for BSI in female athletes. Grade: Level 
B.

Evidence-Based Statement: It is proposed that women 
who present with objective physiological criteria of met-
abolic compensation consistent with prolonged energy 
deficiency be categorized, at minimum, as “Provisionally 
Cleared”. Grade: Level C.

Evidence-Based Statement: Female athletes in lean 
sports have a higher prevalence of Triad risk factors than 
those in non-lean sports. Grade: Level B.

6.4 � What other Prognostic Factors can be used 
for Return to Play Decisions?

Prognostic factors for BSI that correlate with return to play 
and are involved in healing and recovery should be included 
in addition to evidence-based screening tools to develop a 
comprehensive strategy for clearance and return to play 
recommendations for the female athlete. These prognostic 
factors include MRI grading of BSI [189, 258–261], type of 
BSI (trabecular-rich or cortical-rich) [189, 231, 262] as well 
as anatomic site [263–265].

6.4.1 � MRI Grading

Fredericson et al. [258] demonstrated that an MRI grading 
system for BSIs was correlated with the severity of injury 
[258]. This grading system is still widely used today and is 
shown in Table 11. A recent systematic review and meta-
analysis of MRI grading of BSI and return to play demon-
strated that higher grade injuries by MRI (grades 3 and 4) 
were indeed associated with a longer to return to play than 
lower grade BSI (grades 1 and 2) [260], consistent with prior 
prospective studies in collegiate runners [189] and retrospec-
tive studies assessing return to play from BSI in a variety of 
collegiate sports [259].

Evidence-Based Statement: BSIs of higher MRI grades 
are associated with a delay in return to play compared to 
BSIs of lower MRI grades. Grade: Level B.

6.4.2 � Bone Type

The Triad CRA score is significantly related to trabecular and 
cortical-rich BSI [231]. In a recent prospective study, each 
1-point increase in Triad CRA score was associated with a 
significant 26% increase in risk of trabecular-rich BSI and a 
statistically non-significant (p = 0.054) 14% increased risk of 
cortical-rich BSI. Of the CRA scores, “low BMD” and “oli-
gomenorrhea/amenorrhea” risk scores were most predictive of 
trabecular-rich BSI, and of the DXA measurements, low femo-
ral neck Z scores were most predictive of trabecular-rich BSI 
[266]. Prior studies have also demonstrated that low BMD, 
BMI, and weight are significantly related to trabecular-rich 
BSI [188, 189, 267]. Studies have found that the distribution 
of BSIs in the Triad low-risk category group were primarily 
in cortical bone compared with the Triad moderate- and high-
risk category groups that had a large number of BSIs in bones 
with greater trabecular composition, including the pelvis and 
femoral neck [189, 262, 268]. Given the strong association 

Table 11   MRI grading scale for bone stress injuries (Fredericson 
et al. [258])

MRI magnetic resonance imaging
a Periosteal edema may not be a necessary criterion in all stages with 
other lower extremity skeletal sites [258]

MRI grade

1 Mild to moderate periosteal edema on T2a

Normal marrow edema on T1 and T2
2 Moderate to severe periosteal edema on T2a

Marrow edema on T2 but not T1
3 Moderate to severe periosteal edema on T2a

Marrow edema on T1 and T2
4 Moderate to severe periosteal edema on T2a

Marrow edema on T1 and T2
Fracture line present
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between Triad-related risk factors and BSIs, particularly in 
trabecular-rich bone, clinicians should ensure adequate screen-
ing and management of these health issues to prevent BSIs. 
Additionally, given that trabecular-rich bone is more metaboli-
cally active and sensitive to nutrition and hormone aberrations 
contributing to lower bone mass, a recent 7-year prospective 
study suggests that a team-based nutrition intervention pro-
gram focused on optimizing EA and including individualized 
nutrition sessions may effectively reduce BSIs, particularly in 
trabecular-rich locations [268].

Evidence-Based Statement: The Triad CRA tool score is 
positively associated with the risk of BSI of trabecular-rich 
skeletal sites. Grade: Level B.

Evidence-Based Statement: Nutrition intervention pro-
grams may reduce BSI, especially in trabecular-rich skeletal 
sites. Grade: Level B.

6.4.3 � Skeletal Site

In addition to risk stratification of BSI by bone type (tra-
becular-rich and cortical-rich bone), several studies have 
demonstrated a correlation in bony healing and return to 
play with skeletal site of BSI and whether it is a low-risk or 
high-risk skeletal site [264, 265, 269, 270]. A recent system-
atic review and meta-analysis on return to sport following 
low-risk and high-risk BSI of the lower extremity and pelvis 
found that treatment complication rate was highest in BSI of 
the femoral neck, tarsal navicular, anterior tibial shaft and 
fifth metatarsal (considered high-risk anatomic sites) and 
lowest in the fibula, pubic bone and posteromedial tibial 
shaft (considered lower-risk sites) [263]. Clinicians should 
therefore also include the knowledge of whether the BSI is at 
an anatomic site that is high-risk or low risk in their return to 
play recommendations [263]. Collegiate athletes with Triad 
risk factors, including FHOA and low BMD with elevated 
CRA scores, have higher grade BSIs on MRI and a delayed 
return to play [189, 271]. Because an athlete who sustains 
a BSI loses significant time for their sports participation, 
an athlete with moderate- or high-risk may be motivated 
to engage in active management of the Triad to facilitate 
continued successful participation in her sport.

Evidence-Based Statement: BSIs presenting at high-
risk sites, including the femoral neck, tarsal navicular, ante-
rior tibial shaft, and fifth metatarsal, have high complica-
tion rates and are associated with delayed return to play. 
Grade: Level B.

6.5 � What is the Role of the Team Physician 
in the Return to Play Decision for Triad Athletes?

The team physician’s role with Triad athletes is to estab-
lish a return to play process, evaluate the athlete’s medical 
conditions, work with the sports medicine staff to treat and 

rehabilitate the athlete and return the athlete to play after 
she is deemed safe. The CRA tool is well suited for use by 
a physician (Figs. 4, 5) as it incorporates evidence-based 
risk factors for the Triad [32, 229, 272] and considers the 
magnitude (or severity) of risk, assigning a point value for 
risk factors in each Triad spectrum based on risk severity 
(low, moderate, and high risk). This CRA is then trans-
lated into clearance and return to play guidelines for the 
Triad based on the athlete’s cumulative risk score. Written 
contracts/Medical Expectations Agreements (Athlete Con-
tracts) are recommended for high-risk athlete management 
to optimize clarity and understanding of the athlete plan 
and to hold the athlete accountable [4].

6.6 � What is the Relationship Between Injury 
and the Triad in Adolescent Athletes, 
and how are these Factors Considered for a CRA 
Tool for the Adolescent Athlete?

Adolescents may also be at increased risk for BSI at certain 
stages when growth is accelerated, especially in the pres-
ence of additional Triad-related risk factors [273]. Muscu-
loskeletal injuries frequently occur in adolescents, with a 
prospective injury incidence ranging from 40 to 50% [255, 
274–276]. Several risk factors characteristic of the adoles-
cence period of development may promote an increased 
injury risk. During peak linear growth, the elongation of 
bone precedes the development of associated connective 
tissue and muscle mass, which may lead to loss of flex-
ibility, muscle imbalance, and reduced strength. Addition-
ally, due to the fact that bone mineralization occurs after 
linear growth, bone may become more porous, weaken, and 
become more vulnerable to fracture, which is consistent with 
higher rates of fracture during and in the year following peak 
height velocity [273, 277].

While a dietary regimen that provides sufficient calories 
and nutrients supports adolescents’ health and development, 
factors consistent with energy deficiency exhibit associations 
with increased risk of musculoskeletal injury or BSI. In a 
study evaluating 331 female high school athletes on 33 inter-
scholastic teams, 43.1% reported a lower extremity muscu-
loskeletal injury during the sports season. Athletes that met 
criteria for DE were twice as likely to incur an injury as 
athletes without DE [255]. Among 163 female high school 
athletes representing eight sports, 37.4% incurred a muscu-
loskeletal injury during the sports season. DE, menstrual 
irregularity, and low BMD (Z score < − 2.0) were independ-
ent predictors of injury in the multivariate model [278]. In 
a prospective study among female adolescent distance run-
ners, 42.7% sustained a lower extremity musculoskeletal 
injury during the season. Menstrual irregularity and low 
BMD were significantly associated with increased injury 
incidence [243]. These findings support clear and consistent 
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associations between Triad-related factors and increased risk 
of injury to both soft tissue and bone in adolescent athletes 
and the importance of prevention and management of Triad 
symptoms.

Sports-specific factors also relate to the Triad and injury 
risk in adolescent athletes, with leanness sports exhibiting 
a higher incidence of factors consistent with energy defi-
ciency, low BMD, and BSI. Conversely, research among 
adolescent endurance runners supports the relationship 
between prior participation in ball sports, including basket-
ball and soccer, and lower BSI risk [272]. These ball sports 
involve multi-directional movements with higher impact 
loads, as compared to endurance running, which provide a 
stronger osteogenic stimulus to bone, and thus may provide a 
protective effect. Recent research also suggests the potential 
consequences of sports specialization and association with 
increased injury risk in adolescent athletes [275, 279, 280].

In summary, there is evidence that adolescent athletes 
in high-risk sports are at greater risk for BSI, especially 
during periods of rapid growth due to a lag in bone miner-
alization [273]. A multidisciplinary approach to clearance 
and return to play should include preventive measures such 
as optimizing bone health in the pediatric/adolescent age 
group through participation in sports with multidirectional 
loading, optimizing energy status, following guidelines for 
consumption of bone building nutrients, and avoiding over-
training. Screening and risk assessment in the adolescent 
athlete are advisable for clearance and return to play. In addi-
tion, enhancing coaching awareness of the Triad and athlete 
and parent education and knowledge can help optimize bone 
health and minimize injury. Herein we introduce a CRA tool 
for implementation in adolescent populations up to 18 years.

Evidence-Based Statement: Adolescents in high-risk 
sports may be at greater risk for BSI, especially during peri-
ods of rapid growth. Grade: Level B.

6.7 � What are the Important Considerations 
for the Resumption of Activity for Adolescents 
in Treatment for a Clinical Eating Disorder?

6.7.1 � General Comments

To date, published guidance on return to play among young 
athletes has largely been driven by injury or concussion 
metrics [281], with less emphasis on advisement for return 
to play in the context of EDs. Although the peak onset of 
eating pathology occurs during adolescence and emerging 
adulthood [282, 283], there is little consensus on how to best 
navigate return to play and ED treatment during this devel-
opmental window. Further, for youth with EDs, exercise can 
present a clinical conundrum. Exercise generally provides 
benefit for physical and mental health, and the developing 
adolescent brain [284, 285], but for some, exercise might 

have been used to initiate weight loss [10, 286], and aspects 
of the activity itself [287, 288] or the athletic environment 
[289–291] may have contributed to the origin and/or main-
tenance of body image concerns and the ED.

In the acute phase of ED recovery (particularly for those 
diagnosed with EDs associated with low weight), a majority 
of patients are advised to cease all activity in order to both 
support renourishment and prevent negative health outcomes 
(e.g., cardiac event) [292]. However, once weight status and 
vital signs have stabilized, comprehensive recovery from the 
ED will necessarily include establishing an adaptive rela-
tionship with physical activity [293, 294]. Resumption of 
normative levels of activity will be important for full and 
sustained lifelong mental and physical health [285, 295], 
with even greater urgency typically placed on a return to 
play for young athletes who are pursuing an athletic career. 
However, some clinicians, coaches, and others who work 
closely with adolescents may feel unprepared to navigate 
return to play for a variety of reasons, including not feeling 
adequately trained in understanding EDs, or knowing how to 
best manage them and/or exercise prescriptions [291, 296]. 
In addition to limited guidance to date for return to play in 
the context of eating pathology [125, 294, 297], even less 
guidance has been specifically oriented toward developmen-
tal concerns. With the following text as a guide for inform-
ing return to play for adolescents with EDs, these recom-
mendations are meant to serve as a template and should be 
considered only a part of a comprehensive treatment plan. 
Each young person is unique in their recovery, and any 
advice should be personalized and taken under advisement 
with an expert treatment team.

6.7.2 � What are the Recommendations for Managing 
Communication?

The primary team navigating decisions around return to play 
for young patients with EDs should comprise, at a minimum 
(1) a mental health provider (e.g., clinical psychologist, 
licensed clinical social worker), who provides evidence-
based psychotherapy; and (2) a family medicine physician, 
pediatrician or adolescent medicine physician who can 
advise and monitor medical stability and physical readiness. 
Optimally, this team would also include a nutritional expert 
and some, if not all, team members would have experience 
working with athletes. Parents, coaches, and other training 
staff should be involved and consulted as indicated, rela-
tive to age and circumstances [125, 297], and if possible, 
they should be educated on the mental health aspects of EDs 
[289, 291].

Strategies for ensuring that pathways of communication 
remain open can include the use of shared medical records 
and/or scheduling regular (e.g., monthly) multidisciplinary 
meetings. While the benefits of a multidisciplinary team 
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cannot be overstated, one team member should be desig-
nated to make final decisions based on team consensus. The 
designee should typically be the mental health provider, 
based on their expert knowledge of the ED and ability to 
confirm and monitor psychological readiness to engage in 
activity.

A unified stance across members of the care team is par-
ticularly important under several circumstances. For one, 
understandable pressures from within the athletic environ-
ment (e.g., an upcoming championship game) may present 
difficult decision points in which even minimal medical 
risk must be weighed against several factors including, but 
not limited to, psychological readiness secondary to the 
ED; physical readiness due to deconditioning following a 
necessary period of rest; disappointment on behalf of the 
patient and family; and career advancement for a talented 
athlete. Another example of where a unified team stance 
is necessary is when an athlete might need to restore to a 
higher weight than they have ever been in order to both fully 
recover from their ED [117, 298] and establish normative 
endocrine function and menses [299]. Lack of knowledge in 
treating EDs and/or lack of experience in working with ath-
lete populations who have weight or aesthetic requirements 
(e.g., wrestling; skating) can contribute to splitting within 
the provider team. Specifically, a patient or family member 
might expect that they will return to their premorbid weight 
during treatment and be reluctant to agree to recommended 
higher weight estimates. For many adolescents, early spe-
cialization in a sport where a lower-weight body ideal is 
prioritized (e.g., ballet) may have contributed to “falling off” 
their growth curve even prior to the ED onset; this general 
weight suppression (secondary to sport) might lead the child 
and family to expect the estimated weight during ED treat-
ment to be lower than is needed medically. Further, weight 
estimations in youth with EDs need to account for normative 
weight gain that should be developmentally expected dur-
ing adolescence. In these instances, it is important that all 
treatment team members provide education and consistent 
rationale for higher weight estimations that are most likely 
to support adolescent development, ED recovery and prevent 
relapse [300]. Finally, in communication with the patient and 
family, the plan for return to play should be both evidence-
based but also personalized and culturally informed. To 
maximize the success of the care plan, recommendations 
should be provided with cultural humility [301], and honor 
patients and their families as valuable informants and guides 
in clinical decision-making [302].

6.7.3 � What are the Recommendations for Timing of Return 
to Play Activity?

The timing at which one is ready to return to activity 
within the context of ED treatment is variable, and based 

on clinical judgment that accounts for both physical indi-
ces (e.g., weight status) and also psychological readiness 
[125]. Here, we will discuss each in turn and highlight where 
they intersect. As noted in Sect. 3.5, FBT is the first-line 
evidence-based outpatient treatment for youth with EDs, 
followed by CBT-E when FBT is not indicated (e.g., when 
families are not able to engage in treatment) [298, 303]. Both 
are considered behavioral treatments whereby the approach 
is symptom-focused, with a necessary focus on regular eat-
ing and weight stabilization. Despite this pragmatic ethos, it 
is notable that neither of these treatments provides explicit 
guidance on when and how activity should be re-introduced. 
In part, this lack of explicit guidance results from the nature 
of these manualized treatments, such that both were inten-
tionally designed to be used with fidelity, but also tailored 
flexibly relative to a given patient and case formulation [304, 
305].

6.7.4 � Physical Status Considerations

In FBT, early weight gain during treatment (i.e., 2–2.5 kg 
in the first month) is a robust and consistent predictor of 
positive prognosis [306] and across ED treatment samples, 
higher body weight is an important indicator of sustained 
recovery over decades [300]. Within this context, return to 
play presents a paradox, such that increased activity places 
the patient at risk for a potential caloric deficit with resulting 
energy deficiency and menstrual dysfunction, but may also 
enhance weight status and musculoskeletal health second-
ary to muscle-building. Notably, recent genetic work sug-
gests that anorexia nervosa is in fact a “metabo-psychiatric 
disorder” due to a suggested shared polygenic risk for both 
the psychiatric illness, but also for elevated metabolism and 
activity levels [307]. Accordingly, although dietary restric-
tion will contribute to slower metabolism in the general 
population [308], patients with restrictive EDs experience 
hypermetabolism when refeeding [309], which is often exac-
erbated by increased physical activity levels in the context 
of the illness [310]. For this reason, adjusting activity lev-
els during return to play may also require a notably higher 
caloric adjustment, both due to residual features of the ED, 
but also due to normative higher caloric needs during ado-
lescence, particularly among young athletes [311].

A recent systematic review of muscle health in anorexia 
nervosa showed that even those who were fully weight-restored 
still exhibit roughly 9% lower muscle mass compared to con-
trols [312]. Moreover, functional consequences of reduced 
muscle mass appear to persist, even nearly three decades fol-
lowing recovery from the ED [313]. One study of supervised 
exercise during ED treatment found that targeted strength train-
ing increased not only strength but also BMI [314]. Taken 
together, although exercise interventions in ED treatment 
are nascent, preliminary data suggest that some benefit in 



412	 N. I. Williams et al.

musculoskeletal health may be achieved from a guided return 
to strength training, with no decrement to weight status.

6.7.5 � Psychological Status Considerations

More generally, among youth, exercise can provide social 
structure, self-esteem enhancement, and identity develop-
ment [315]—and among patients with ED, exercise might 
also provide motivation for recovery. Wielding exercise as 
a motivator for ED recovery is a nuanced opportunity that 
should be carefully considered for each patient individually. 
This situation has potential to be a proverbial “double-edged 
sword,” such that patients often report more motivation for 
weight gain only if it is in the service of muscle enhance-
ment. Thus, if the motivation to exercise supports recovery 
(i.e., weight gain) but is still strongly tied to body image 
concerns (i.e., alleviating dislike of fat), many patients 
would not be considered psychologically ready to engage in 
exercise. Paradoxically, some patients will initially not want 
to engage in any forms of activity that are not intended to 
enhance muscle or burn calories (e.g., a slow nature walk), a 
situation which should be openly discussed with the patient 
and their family. Alternatively, exercise can be employed as 
a reward, for exampole, return to play will return the ado-
lescent to their team and social network, which can be used 
to reinforce recovery-oriented behavior. For example, the 
child might be allowed to attend practice to watch the other 
players if they eat full meals and snacks. Here, the use of 
exercise reinforcement is largely in the service of recovery 
and motivated by the promise of social engagement rather 
than the ED. It is important for the care team to maintain 
leverage over requiring continued progress toward recovery-
oriented behavior, specifically in not allowing an individual 
to engage in exercise before they have met certain, expected 
criteria. For example, the patient might be able to return to 
practice or rehearsal but should not be allowed to participate 
in competition until weight status is achieved and maintained 
(as per what is agreed upon in a collaborative return to play 
contract, described in Sect. 6.8).

6.8 � What are the Practical Considerations 
for Return to Play in Adolescents with EDs?

Although the use of behavioral contracts may have question-
able value for a given patient, they can provide particular 
utility in coordinating expectations across a care team, and in 
communicating timelines and milestones with a patient and 
their family. For patients who are navigating return to play, 
it is essential that the contract requires their willingness to 
retain progress in eating what is needed to support increased 
activity (and align with and support their expected weight 
status). Contracts should also include a timeline for stages of 
activity that can be resumed (e.g., training vs. competition), 

with specific contingencies should the patient fall short of 
certain milestones. In the case that guidelines are needed to 
detail contingencies, the use of red/yellow/green levels can 
be useful in indicating pivots in what is allowed, as needed. 
For example, in a situation where the adolescent is allowed 
to participate in team practice 3 days per week, a yellow level 
might be described as a degree of initial weight loss that is 
permitted (e.g., up to 1 kg). Here, the corrective action should 
also be specified, for example, reducing activity to two prac-
tices per week unless the weight is regained within 2 weeks. 
Contracts should be detailed, specific, and cover all relevant 
aspects of return to play including eating behavior and other 
potential DE behaviors, and the type, amount, duration, and 
timing of athletic engagement. Ideally, the contract should 
be initiated by the team lead, and collaboratively adapted 
with other team members, the patient, and their family. In 
addition, the contract should serve as a guide for discussion 
during ongoing meetings to assess progress and updated as 
needed over time.

When implementing any plan of care, there will be inevi-
table missteps, and this applies when navigating return to 
play. To ensure the consequences of these missteps are mini-
mized, a few guiding principles are generally advisable for 
most individuals. First, it is important to start any return 
to play plan at a slow pace, both to minimize medical risk, 
but also to allow for swift course correction, should there 
be a need to do so. Here it is sometimes helpful to concep-
tualize the ED as a “metabolic injury.” Had the adolescent 
experienced any other kind of injury (e.g., sprained ankle), 
return to play would be gradual, and the same approach 
applies to return to play during recovery from an ED. To 
optimally promote both physical and psychological recovery, 
practice should precede competition, with a gradual build 
toward performance situations over time. For a majority of 
youth, return to play should start first with socially oriented 
activity (e.g., family bike ride) rather than solo activities or 
exercise explicitly focused on promoting weight loss, mus-
cle enhancement, or other specific performance objectives. 
Finally, a full return to play will generally require at least 
as long a time as the adolescent has been ill. Anticipating 
this protracted timeline with follow-up meetings at a regular 
cadence (e.g., at least monthly for the first few months) will 
promote continued progress and allow for necessary adjust-
ments to activity level and/or support over time.

7 � Summary and Clinical Recommendations 
of the 2025 Update on the Female Athlete 
Triad

While Triad research needs to continue, there is an equal 
need for Triad education and evidence-based policymaking 
as it concerns the prevention and treatment of Triad-related 
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Table 12   Clinical guidelines for screening, diagnosis, treatment and return to play for adolescents and adults: evidence-based statements

Current recommendations to screen for and diagnose energy deficiency

Evidence-Based Statement: Measures of energy deficiency are most useful when obtained serially within an individual at the same time of day
Evidence grade: Level B
Evidence-Based Statement: Evidence of energy deficiency is best obtained by documenting serial decreases in at least one or more of the 

following physiological or behavioral measures: body weight, % expected body weight, BMI, percentile BMI for age (adolescents), EA, or 
increases in measures of eating attitudes and behaviors reflective of dietary restriction (see Sect. 3) and if resources allow, measures of meta-
bolic compensation such as decreases in the RMR ratio, and or decreases in fasting endocrine measures such as total or free T3, IGF-1, leptin, 
and or increases in ghrelin

Evidence grade: Level B
Evidence-Based Statement: If a single time point is all that is available, measurements of body weight or BMI may indicate a high risk of 

undernutrition or chronic energy deficiency if body weight is < 85% of expected body weight, or BMI is < 17.5 kg/m2, EA is much less than 45 
kcal∙kg FFM−1∙day−1, if an adolescent’s BMI for age is < fifth percentile, or if the RMR ratio or TT3 are low

Evidence grade: Level B

Assessment of eating attitudes and behaviors as a proxy indicator of energy status

Evidence-Based Statement: Psychometric measures of eating attitudes and behaviors, e.g., drive for thinness and/or dietary restraint, can serve 
as useful proxy indicators of energy deficiency

Evidence grade: Level B
Evidence-Based Statement: Behaviors such as compulsive exercise, inadvertent undereating, time restricted eating e.g., intermittent fasting 

and/or undereating for prolonged periods during the day are associated with energy deficiency
Evidence grade: Level C

Screening for Triad risk factors and ED/DE

Evidence-Based Statement: All female athletes should be screened for Triad risk factors. The Preparticipation Physical Evaluation (PPE), 
administered by health care providers, can effectively assess bone health, menstrual dysfunction, and ED/DE risk; other psychometric tools 
should be considered to assess ED/DE attitudes and behaviors, serving as a proxy for energy status

Evidence Grade: Level B
Evidence-Based Statement: When an ED or DE is suspected, best practices should include evaluation by providers from three specialty areas: 

physician (medical concerns), registered dietitian, preferably a sports dietitian (nutritional concerns), and mental health professional, preferably 
a provider with ED expertise, (mental health concerns)

Evidence Grade: Level B
Evidence-Based Statement: Individuals with OSFED, including atypical anorexia nervosa, may not present at a low weight, relative to popula-

tion-based norms, but may experience very serious medical and psychological consequences secondary to malnutrition
Evidence Grade: Level A
Evidence-Based Statement: Athletes can be diagnosed with all types of ED, present with any weight, and exhibit any of the behavioral features 

of recognized ED diagnoses
Evidence Grade: Level A

Treatment for ED/DE

Evidence-Based Statement: Treatment for ED among athletes should be designed to minimize acknowledged barriers to entry and address 
athlete and sport-specific factors that contribute to engagement in DE, and treatment responses

Evidence Grade: Level B
Evidence-Based Statement: Current psychotherapy treatments for athletes remain largely untested, but evidence suggests that standard ED care 

is also appropriate for athletes
Evidence Grade: Level B

Diagnostic and treatment updates to the reproductive function continuum

Evidence-Based Statement: In some exercising women with menstrual disturbances, energy deficiency may co-occur with hyperandrogenemia
Evidence Grade: Level B
Evidence-Based Statement: Hypothalamic inhibition of the hypothalamic pituitary ovarian axis secondary to energy deficiency may restrain 

the typical symptoms of hyperandrogenism in exercising women
Evidence Grade: Level B
Evidence-Based Statement: Clinicians should consider a more comprehensive approach to defining endpoints for reproductive recovery in 

response to a nutritional intervention including the goal of achieving successive menstrual cycles with lengths of < 36 days and increasing 
ovarian steroid concentrations

Evidence Grade: Level A
Evidence-Based Statement: A nutritional intervention designed to increase energy intake between 300–600 kcal/day will likely initiate repro-

ductive recovery. However, factors such as menstrual history, baseline menstrual status, i.e., amenorrhea or oligomenorrhea, baseline body 
weight, the possibility of relapse, and lifestyle factors such as psychosocial stress are predictors of the timing and success of such interventions

Evidence Grade: Level B
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health related issues. The Female and Male Athlete Triad 
Coalition is committed to supporting both research and edu-
cation and, notably, has recently partnered with the National 
Federation of High Schools to develop an online educational 
program for individuals coaching at the high school level 
to help educate coaches on the Triad in girls/women and 
in boys/men. Advances in research and clinical practice 
since the 2014 Female Athlete Consensus Statement [2–4] 
have continued to build out the evidence-based conceptual 
model of the Triad, improving its specificity, scalability, and 
accuracy. This update introduces revised clinical guidelines 
based on the latest scientific and clinical literature and, nota-
bly, introduced a new model and new clinical guidelines 

focused specifically on the adolescent athlete. Regarding the 
components of the Triad, the terminology used for energy 
status has been revised with the introduction of the con-
cept of metabolic compensation, and additional criteria for 
the determination of energy deficiency have been included. 
Regarding EDs and DE, the update includes information 
pertaining to the use of assessments of eating attitudes and 
behaviors using standardized questionnaires as additional 
proxies to aid in identifying energy deficiency. Recommen-
dations for screening, diagnosing and treating ED based 
on the DSM-5 are updated, stressing the importance of a 
mental health evaluation. With respect to menstrual func-
tion, data presented on the magnitude of energy deficiency 

Table 12   (continued)

Diagnostic and treatment updates to the bone health continuum

Evidence-Based Statement: We recommend assessing BMD with a DXA scan based on details in Table 7
Evidence Grade: Level A
Evidence-Based Statement: We recommend optimizing weight gain and resumption of menses by reversing energy deficiency (by increasing 

caloric intake, improving nutrition, and/or decreasing exercise energy expenditure) in exercising adolescents and women with energy defi-
ciency, menstrual dysfunction, and low BMD associated with the Triad

Evidence Grade: Level B
Evidence-Based Statement: We recommend a multidisciplinary approach to support the athlete/exerciser and achieve nutritional goals; this 

should include at least a primary care and/or sports medicine physician, and a registered dietitian, preferably a sports dietitian. Additional con-
sultation may be obtained from a mental health practitioner, an endocrinologist, an orthopedic surgeon, a psychiatrist, an exercise physiologist, 
a certified athletic trainer, family members and/or the team coach

Evidence Grade: Level A
Evidence-Based Statement: We recommend optimizing calcium and vitamin D status
Evidence Grade: Level B
Evidence-Based Statement: We recommend continuing non-pharmacologic therapy for at least 6–12 months before considering other therapies 

unless bone health deteriorates over this period or new fractures arise
Evidence Grade: Level C

Cumulative risk assessment for clearance and return to play: assessment tool and guidelines

Evidence-Based Statement: There is a dose–response relationship with Female Athlete Triad risk factors and bone in that the higher the num-
ber of cumulative risk factors, the greater risk for low BMD and/or BSI risk

Evidence Grade: Level B
Evidence-Based Statement: The Triad Coalition’s CRA score is predictive for BSI in female athletes
Evidence Grade: Level B
Evidence-Based Statement: It is proposed that women who present with objective physiological criteria of metabolic compensation consistent 

with prolonged energy deficiency be categorized, at minimum, as “Provisionally Cleared”
Evidence Grade: Level C
Evidence-Based Statement: Female athletes in lean sports have a higher prevalence of Triad risk factors than those in non-lean sports
Evidence Grade: Level B
Evidence-Based Statement: BSIs of higher MRI grades are associated with a delay in return to play compared to BSIs of lower MRI grades
Evidence Grade: Level B
Evidence-Based Statement:The Triad CRA tool score is positively associated with the risk of BSI of trabecular-rich skeletal sites
Evidence Grade: Level B
Evidence-Based Statement: Nutrition intervention programs may reduce BSI, especially in trabecular-rich skeletal sites
Evidence Grade: Level B
Evidence-Based Statement: BSIs presenting at high risk sites, including the femoral neck, tarsal navicular, anterior tibial shaft, and fifth meta-

tarsal have high complication rates and are associated with delayed return to play
Evidence Grade: Level B
Evidence-Based Statement: Adolescents in high-risk sports may be at greater risk for BSI, especially during periods of rapid growth
Evidence Grade: Level B

BMI body mass index, EA energy availability, ED/DE eating disorders/disordered eating, RMR resting metabolic rate, T3 triiodothyronine, IGF-
1 insulin-like growth factor-1, kg kilogram, FFM fat-free mass, OSFED other specified feeding or eating disorder, BMD bone mineral density, 
DXA dual-energy X-ray absorptiometry, BSI bone stress injury, CRA​ clinical risk assessment tool, MRI magnetic resonance imaging
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that is causally related to the induction of menstrual distur-
bances, the pace of induction of and recovery from men-
strual disturbances, and definitions of various stages of 
menstrual recovery all send a message to clinicians that the 
resumption of menses alone does not indicate full recovery 
of ovulation and ovarian steroid exposure. The importance 
of identifying women with high FAI is emphasized, and the 
potential for gynecological age and psychological stress 
susceptibility to modify the risk of the Triad is discussed. 
Bone health updates include recommendations for sites to be 
DXA scanned, definitions of low BMD, prognostic factors to 
consider with BSI evaluation (i.e., MRI grading, bone type, 
and skeletal site), and new information on hormone replace-
ment therapy and other pharmacological strategies to treat 
low BMD. Lastly, the CRA tool has been updated for use 
with clearance and return to play decision-making for adult 
athletes and a new tool for use with adolescents has been 
introduced. All evidence-based statements are compiled in 
Table 12.

Building on the Evidence-Based Statements Presented 
in the Updated 2025 Consensus Statement, the Following 
Summarizes the Recommendations:

•	 Exercising girls and women should be educated about 
the health problems that can result from failing to fuel 
their bodies adequately to meet their energetic require-
ments for total energy expenditure.

•	 Assessments of energy deficiency are critical to identi-
fying Triad risk and use of the revised terminology to 
categorize the severity/risk of energy deficiency is rec-
ommended.

•	 Sports medicine clinicians should be aware that the sim-
ple return of menses does not indicate that regular ovula-
tion has resumed, or that ovarian steroid concentrations 
have normalized. Several consistent cycles of regular 
length are more indicative of full menstrual recovery.

•	 Exercising girls and women should be screened and mon-
itored for risk factors and at-risk athletes should be iden-
tified and referred to a sports dietician, physician, and/or 
eating behavior and possibly a mental health practitioner 
to prevent exacerbation of at-risk behaviors.

•	 Sports medicine clinicians and practitioners should be 
specifically trained and educated on up-to-date Triad 
science and adopt evidence-based approaches to Triad 
prevention and treatment.

•	 Translational tools such as the PPE, validated eating 
behavior questionnaires, the Triad clearance and return to 
play algorithm, and if resources allow, laboratory meas-
urements of energy deficiency, should be incorporated 
into sports medicine teams’ approaches to Triad preven-
tion and management.

•	 Female athletes with moderate to high Triad risk should 
receive coordinated care from an experienced multidis-

ciplinary treatment team consisting of a physician, regis-
tered dietitian, and mental health practitioner (especially 
if the athlete has suspected disordered eating, eating dis-
order).

•	 Sports medicine clinicians should utilize MRI grading 
for assessment of BSI risk (low MRI grade vs. high MRI 
grade) and for guidance in return to play decisions.

•	 The clinician should be knowledgeable of high risk ver-
sus low-risk skeletal sites and take this into consideration 
in their return to play decision making.

•	 Nutrition intervention programs are recommended for 
reducing risk for BSI, especially in trabecular-rich skel-
etal sites.

•	 Triad risk assessment tools are recommended for the 
female adolescent athlete for clearance at the pre-partic-
ipation physical and for return to play decision making.

8 � Conclusion

The 2025 Update to the Female Athlete Triad Coalition Con-
sensus Statement Part 2 provides the most current and evi-
dence-based information on the prevention, treatment, and 
return to play decision making pertaining to girls and women 
with Triad conditions. These recommendations reflect 
advances in Triad science and supersede the previous 2014 
Triad Consensus Statement [4]. Clinicians, researchers, and 
sports medicine practitioners are also referred to the 2025 
Update to the Female Athlete Triad Coalition Consensus 
Statement Part 1 [1] companion paper for a more in-depth 
review of the scientific basis of these clinical guidelines.
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