
RELATIVE ENERGY 
          DEFICIENCY IN SPORT

RED-S
RED-S is a collection of clinical symptoms resulting from an insufficient energy 

intake relative to the athlete’s training load. It is a syndrome that can affect all athletes, 

of any age and any gender, especially those in sports such as track & field and 

endurance events (i.e. road running, mountain/ultra/trail running), where proper 

energy fueling is critical for health and performance.

What Is Relative Energy Deficiency 

in Sport (RED-S)? 

Why is RED-S harmful? 

It impacts both physical and mental 

health and is associated with 

higher injury and illness risks. 

It reduces the quality of training 

and performance.

What Causes Relative Energy 

Deficiency in Sport (RED-S)?  

RED-S is caused by low energy availability, 

which results from an imbalance in the energy the 

athlete takes in from food relative to the energy 

the athlete expends during exercise. It can have a 

range of effects on training quality, mental health, 

and physical well-being. 

When Can it Occur?  

RED-S can occur at any time when the athlete is in an energy deficit. This situation can occur 

as a result of increased training load (volume and/or intensity) and/or inadequate energy 

intake. This state can occur for a number of reasons, such as suboptimal timing of fueling 

(even when total daily intake is adequate), intentional restriction of food to manipulate body 

shape and weight, or a mental/physical illness preventing the athlete from consuming an 

adequate amount of food. RED-S can occur at any point in an athlete’s career.

• Decreased bone density

• Iron deficiency

• Increased risk of illness

• Increased risk of injury

• Depression and anxiety

• Intentional restriction of food that is 

 not monitored or recommended by 

 a professional 

• Exercising while injured despite 

 recommendations to modify activity 

• Intense/severe preoccupation with body 

 weight, size/shape, and performance 

• Excessive, compulsive, or rigid exercise  

 routine beyond that recommended for 

 training or performance  

• Decreased muscular strength 

• Decreased endurance  

• Decreased concentration  

• Decreased coordination 

• Impaired judgement 

• Recurrent injuries (i.e. stress 

 fractures, muscle strains) 

• Unusually prolonged recovery 

 from minor injuries 

• Persistent fatigue or complaints of 

 being overly tired 

• Irregular menstrual cycle in 

 females (absence of menstruation 

 for over 3 months, delayed onset 

 of menstruation, or stalled puberty)

Possible Health Consequences: 

Behavioural Signs & Symptoms:  

Possible Performance Outcomes:  

Physical Signs & Symptoms: 

What Can Coaches & Parents Do:

Educate: 

Help prevent incidences of 

RED-S in athletes by 

informing them of the risks 

to performance and health 

posed by low energy 

availability. Familiarize 

yourself with resources in 

your community.

Observe: 

Monitor the athlete for the 

signs listed above. Note any 

changes in athletes’ habits, 

attitudes or performances 

in practices or competition. 

Communicate: 

If you observe signs of RED-S 

in an athlete, encourage them 

to seek medical attention from 

their family physician or a 

sports-medicine physician. 

Note that it is not your role to 

diagnose RED-S in athletes. 

Support: 

Recovery from RED-S will likely 

involve long-term behavioural 

changes on the part of the 

athlete. It is important that athletes 

adhere to the recovery program 

prescribed by their healthcare 

team. Support the athlete by 

ensuring they are following the 

return to sport plan. 

Find a Local Sports Medicine Physician
Through the Canadian Association of Sport & Exercise Medicine (CASEM) 

locate a Sport Medicine Physician in your local community.

https://casem-acmse.org/public-directory/find-a-sport-medicine-doctor/
https://casem-acmse.org/public-directory/find-a-sport-medicine-doctor/
https://casem-acmse.org/public-directory/find-a-sport-medicine-doctor/


Relative Energy De�ciency 
 in Sport (RED-S) 

What is RED-S?
RelaƟve Energy DeĮciency in Sport (RED-S) 
describes a syndrome of poor health and declining 

athleƟc performance. 
RED-S results from chronic Low Energy 
Availability (LEA), which occurs when energy 

intake is insuĸcient to meet the energy required 
to fuel daily acƟviƟes and training.  
Adequate and consistent fueling strategies are 
key to avoid the negaƟve performance and health 
consequences of LEA and RED-S. It’s important 
to have enough energy ready and available 
to support your body’s health, daily acƟvity, 
academics, growth, and training. Recovery from 
exercise and healing from injuries also require 
addiƟonal energy and nutrients.  

Symptoms of LEA & RED-S
• FaƟgue – feeling Ɵred most of the Ɵme
• Not seeing progress in training

• Unable to maintain or increase lean muscle 
mass

• Injury (having a reoccurring injury or an injury 
that does not heal)

• Illness (experiencing mulƟple colds/illnesses 
during the season)

• Low mood/depression
• Feeling irritable and/or unable to focus and 

concentrate

• Low iron (having diĸculty maintaining healthy 
iron stores)

• Changes in reproducƟve funcƟon/hormones
• Irregular or absent menstrual cycles
• Lowered sex drive
• GastrointesƟnal upset

How to avoid LEA & RED-S
Your body uses energy 24 hours a day. Fuel for the 
work required!
• Eat 3 meals a day, plus snacks. Include  

pre-exercise fueling and post-exercise 

recovery nutriƟon
• During heavy training, you may need to eat 

beyond your level of hunger. Focus on energy-
dense nutriƟous foods like nuts, nut buƩers, 
dried fruit, cheese, granola, juice, milk/
chocolate milk, and protein shakes.

• Eat adequate carbohydrates. About half of  
your plate should come from starches  

  

 

(i.e. rice, pasta/noodles, bread, potatoes, 
beans, cereals/oats).

• Balance your plate by including protein 

and fat sources at each meal. 
• Remember to include “fun foods” or 

treats.
• Seek medical and nutriƟon advice through 

a Sports DieƟƟan or other health care 
provider.

RED-S and LEA can negatively impact your 

cardiovascular, bone, metabolic, immunological, 

gastrointestinal, reproductive, and psychological 

health, and limit your athleƟc performance.

Over

Energy to train harder = performance 

gains!

Consistency of performance and 

longevity – performing well in the 
long-term
 

Muscle/lean body mass gains 

Increased energy for focus in 
athleƟcs and academic

Bene�ts of adequate fueling

⃞

⃞

⃞
⃞
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Health eīects:
• Hormonal alteraƟons (such as 

decreases in testosterone producƟon 
and menstrual dysfuncƟon) 

• Loss of bone density
• Risk of nutriƟonal deĮciencies
• Increased cardiovascular risk
• Increases in anxiety or depression
• Decreased immune funcƟon/

increased risk of illness

• Decreased growth and development/
decreased gains in lean body mass

• Suppressed metabolic rate and 
increased body fat storage

Performance eīects:
• Decreased endurance

• Decreased muscular 
strength

• Decreased glycogen 
(energy) stores

• Increased injury risk
• Increased irritability 
• Lowered training response
• Lowered coordinaƟon
• Decreased concentraƟon
• Decreased judgement

Consequences associated with LEA & RED-S
Fueling tips

Pre-exercise fueling ideas: 
• Protein or fuel bar

• Energy chews

• Toast or toaster waŋes 
• Vanilla wafers

• GoldĮsh
• Pretzels

• Crackers

• Animal crackers

• Pita chips

• Dried fruit

• Fresh fruit

Recovery fueling ideas: 
• Chocolate milk, a protein shake,  

or smoothie  

• Greek yogurt or coƩage cheese  
and fruit 

• Protein bar (such as Clif Builder Bar  
or Gatorade Whey Protein Bar) 

• Tart cherry juice with protein added 
(for example, Cheribundi protein drink) 

• Sandwich with meat, hummus, or nut 
buƩer (for example, peanut buƩer and 
jelly sandwich) 

• Cheese sƟcks and pretzels, pita chips, 
or fruit 

• Glass of soy milk and vanilla wafers, 
gingersnaps, or animal crackers 

•  ... and/or have a complete meal 
within about 30 to 60 minutes aŌer 
your training!

How to get support 
Schedule an appointment with a Cornell 

Health nutriƟonist. Call 607-255-5155 or  
visit health.cornell.edu/appointments.
NCAA athletes may also reach out to 

their team’s sports nutriƟonist or athleƟc 
trainer.

health.cornell.edu

http://www.health.cornell.edu/appointments
http://www.health.cornell.edu


What is the RED-S CAT?

the ReD-S cat is a clinical assessment tool for the evaluation of athletes / active 

individuals suspected of having relative energy deƂ ciency and for guiding return to 
play decisions. the ReD-S cat is designed for use by a medical professional in the 

clinical evaluation and management of athletes with this syndrome. the ReD-S cat 

is based on the ioc consensus Statement on ReD-S, 2014.1 

this tool may be freely copied in its current form for use by sport organizations 

and the athlete medical team entourage. alterations to the tool or reproduction for 

publication purposes require permission from the international olympic committee.

NOTE: the diagnosis of ReD-S is a medical diagnosis to be made by a trained health 

care professional. clinical management and return to play decisions for athletes with 

ReD-S should occur under the guidance of an experienced sports medicine team. 

What is Relative Energy DeƂ ciency in Sport?
The syndrome of RED-S refers to impaired physiological functioning caused 
by relative energy deƂ ciency, and includes but is not limited to impairments 
of metabolic rate, menstrual function, bone health, immunity, protein syn-
thesis, and cardiovascular health. 

the cause of ReD-S is the scenario termed “low energy availability”, where an in-

dividual’s dietary energy intake is insufƂ cient to support the energy expenditure 
required for health, function, and daily living, once the cost of exercise and sporting 

activities is taken into account.

the potential health consequences of ReD-S are depicted in the ReD-S conceptual 

model (See figure 1). psychological problems can be both the result of and the cause 

of ReD-S.

RED-S CAT™

Relative Energy Defi ciency in Sport (RED-S) 
Clinical Assessment Tool (CAT)
for use by medical professionals only

name Date : examiner:

 

Screening for RED-S
the screening and diagnosis of ReD-S is challenging, as symptomatology can be sub-

tle. a special focus on the athlete at risk is needed. although any athlete can suffer 

from ReD-S, those at particular risk are those in judged sports with an emphasis on 

the aesthetic or appearance, weight category sports, and endurance sports. early 

detection is of importance to maintain and improve performance and prevent long-

term health consequences. 

Screening for ReD-S can be undertaken as part of an annual periodic Health exam-

ination and when an athlete presents with Disordered eating (De) / eating Disorders 

(eD), weight loss, lack of normal growth and development, endocrine dysfunction, 

recurrent injuries and illnesses, decreased performance / performance variability or 

mood changes.

ReD-S may also affect athlete sport performance. the potential effects of ReD-S on 

sport performance are illustrated in figure 2:
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doi:10.1136/bjsports-2014-094559Br J Sports Med 2015;49:421–423.
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Treatment of Relative Energy DeƂciency in Sport (RED-S)
Athletes categorized in the red light and yellow light zones should receive medi-

cal evaluation and treatment. The treatment of RED-S should be undertaken by a 

team of health professionals including a sports medicine physician, sports dietician, 

exercise physiologist, athletic therapist or trainer, sports psychologist / sports psy-

chiatrist as needed. Patient conƂdentiality must be maintained. Treatment should 
focus on correcting the relative energy deƂcit through increasing energy intake 
and / or decreasing energy output. Intake of nutrients and other vitamins should fol-

low established guidelines. Repeat assessment of BMD should occur at intervals of 

6 – 12 months, depending on clinical presentation and initial values.

The use of an athlete contract is also recommended. (See Appendix)

Relative Energy DeƂciency in Sport (RED-S) risk 
assessment decision making steps for determining 
readiness for returning to play
Prior to returning an athlete to sport / physical activity following time away for RED-S 

treatment, an assessment of the athlete’s health and the requirements of his / her 

sport should be undertaken following the step-wise approach:

STEPS RISK 

MODIFIERS

CRITERIA RED-S SPECIFIC 

CRITERIA

STEP 1

Evaluation of 

Health Status

MEDICAL 

FACTORS

-- Patient Demo-

graphics

-- Symptoms

-- Medical History

-- Signs

-- Diagnostic Tests

-- Psychological 

Health

-- Potential  

Seriousness

-- Age, sex

-- See Yellow Light column 

in RED-S Risk assessment 

model 

-- Recurrent dieting, 

menstrual health, bone 

health

-- Weight loss / ƃuctuations, 
weakness

-- Hormones, electrolytes, 

electrocardiogram, DXA 

-- Depression, anxiety, 

disordered eating /  

eating disorder

-- Abnormal hormonal and 

metabolic function 

-- Cardiac arrhythmia

-- Stress fracture

STEP 2

Evaluation of 

Participation 

Risk

SPORT RISK 

MODIFIERS

-- Type of Sport 

-- Position Played 

-- Competitive Level 

-- Weight sensitive,  

leanness sport

-- Individual vs. team sport

-- Elite vs. recreational

STEP 3

Decision  

ModiƂcation

DECISION 

MODIFIERS

-- Timing and 

Season

-- Pressure from 

Athlete 

-- External Pressure

-- Conƃict of Interest
-- Fear of Litigation

-- In / out of season, travel, 

environmental factors 

-- Mental readiness to 

compete

-- Coach, team owner, 

athlete family, sponsors 

support

-- If restricted from  

competition

 
Return to Play Model 
Following clinical reassessment utilizing the 3 step evaluation outlined above, ath-

letes can be re-classiƂed into the “High Risk – Red Light”, “Moderate Risk – Yellow 

Light” or “Low Risk – Green Light” categories. The RED-S Risk Assessment Model is 

adapted to aid clinicians’ decision making for determining an athlete’s readiness to 

return to sport / physical activity. 

The RED-S Return to Play Model outlines the sport activity recommended for each 

risk category. 

HIGH RISK 

RED LIGHT

MODERATE RISK 

YELLOW LIGHT 

LOW RISK

GREEN LIGHT

-- No competition

-- No training

-- Use of written contract

-- May train as long as 

he / she is following the 

treatment plan

-- May compete once 

medically cleared under 

supervision

-- Full sport participation

RED-S Risk Assessment Model for sport participation 

This model can be incorporated into the Periodic Health Examination. Depending on 

the Ƃndings on history and physical examination, the athlete is classiƂed into one of 
the 3 following categories: “Red Light”: High risk, “Yellow Light”: Moderate risk, 

“Green Light”: Low Risk.
 

HIGH RISK:  

NO START 

RED LIGHT

MODERATE RISK:  

CAUTION 

YELLOW LIGHT

LOW RISK:

GREEN LIGHT

-- Anorexia nervosa and other 

serious eating disorders 

-- Other serious medical  

(psychological and physio-

logical) conditions related  

to low energy availability

-- Use of extreme weight 

loss techniques leading to 

dehydration induced hemo-

dynamic instability and other 

life threatening conditions.

-- Prolonged abnormally low 

% body fat measured by 

DXA* or anthropometry 

-- Substantial weight loss 

(5 –  10 % body mass in  

one month)

-- Attenuation of expected 

growth and development 

in adolescent athlete

-- Appropriate 

physique that  

is managed  

without undue 

stress or un-

healthy diet /  

exercise strategies

-- Low **EA of prolonged 

and / or severe nature

-- Healthy eating 

habits with 

appropriate EA

-- Abnormal menstrual cycle: 

functional hypothalamic 

amenorrhea > 3 months

-- No menarche by age 15 y 

in females

-- Healthy function-

ing endocrine 

system

-- Reduced bone mineral 

density (either in compari-

son to prior DXA or  

Z-score < -1 SD). 

-- History of 1 or more stress 

fractures associated with 

hormonal / menstrual  

dysfunction and / or low EA

-- Healthy bone 

mineral density 

as expected for 

sport, age and 

ethnicity

-- Healthy  

musculoskeletal 

system

-- Severe ECG abnormalities 

(i.e. bradycardia)

-- Athletes with physical /  

psychological compli-

cations related to low 

EA+ / -disordered eating; 

-- Diagnostic testing abnor-

malities related to low EA 

+ / -disordered eating

-- Prolonged relative energy 

deƂciency
-- Disordered eating behavior 

negatively affecting other 

team members 

-- Lack of progress in  

treatment and / or 

non-compliance

* dual energy X-ray absorptiometry

**EA: Energy availability = Energy intake – Energy cost of exercise 

        (additional energy expended in undertaking exercise).

Notes on diagnostic tools for Low EA: 
Although low EA is a key factor in RED-S, at the present time there is no standardised 

protocol for undertaking an assessment of EA in free-living athletes. Some sports 

nutrition experts may have developed tools to monitor EA in which they have con-

Ƃdence, and may use these to screen for problems or guide dietary counselling. 
However, a universal recommendation to measure EA is unwise in the absence of a 

protocol that is sensitive, reliable, time-efƂcient and cost-effective. 

Sport Participation based on Risk Category
“High Risk - Red Light”: no clearance for sport participation.

Due to the severity of his / her clinical presentation, sport participation may pose 

serious jeopardy to his / her health and may also distract the athlete from devoting 

the attention needed for treatment and recovery. 

“Moderate Risk -Yellow Light”: cleared for sport participation only with super-

vised participation and a medical treatment plan. 

Re-evaluation of the athlete’s risk assessment should occur at regular intervals of 

1 – 3 months depending on the clinical scenario to assess compliance and to detect 

changes in clinical status. 

“Low Risk – Green Light”: full sport participation.

doi:10.1136/bjsports-2014-094559Br J Sports Med 2015;49:421–423.
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Appendix 

Relative Energy DeƂciency in Sport (RED-S) Treatment Contract

RED-S Treatment Contract for  �

Multidisciplinary Team:

■■ (Physician)  	

■■ (Psychotherapist / Psychiatrist)  	

■■ (Exercise physiologist)  	

■■ (Dietitian)  	

■■ (Other)  	

Requirements

Meet with:

■■ The psychotherapist at intervals recommended by the health professional treatment team

■■ The dietitian at intervals recommended by the health professional treatment team

■■ The physician at intervals recommended by the health professional treatment team

■■ Follow daily meal plan developed by the health professional treatment team

■■ Follow the adapted training plan developed by the health professional treatment team

■■ If underweight, weight gain expected to be                kg per week / weight stable within week                

■■ If underweight, must achieve minimal acceptable body weight / fat of                     kg / percent by                   

■■ Regular weigh-in at the following time intervals of                    week (s) 

■■ After this date,                     (dd / mm / yyyy), must maintain weight and % fat at or above minimal acceptable body weight/fat mass of                    (kg / %)

■■  Other  �

If ALL requirements are met and the eating behavior (and other severe conditions) are normalized the Team Physician will decide if cleared for competition.

 

I,  	     have read this contract and all of my questions were answered.

	     	     �

Athlete Name	  A   thlete Signature	     Date

	     	     �

Team Physician Name	  T   eam Physician Signature	     Date

doi:10.1136/bjsports-2014-094559Br J Sports Med 2015;49:421–423.
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IOC REDs CAT2 
International Olympic Committee (IOC) Relative Energy Deficiency in 
Sport (REDs) Clinical Assessment Tool Version 2 (IOC REDs CAT2)

Name: � Date: � Examiner: �

For use by medical professional only

What is the IOC REDs CAT2?

The IOC REDs CAT2 is a clinical assessment tool for the evaluation of 

athletes/active individuals suspected of having problematic low energy 

availability (LEA) leading to REDs and for guiding the determination of 

level of sport participation.  The IOC REDs CAT2 is designed for use 

by athlete health and performance teams, led by a physician, in the 

clinical evaluation and management of athletes with this syndrome. 

The IOC REDs CAT2 is based on the 2023 IOC REDs Consensus 

Statement1, replacing the original RED-S CAT2. For more details 

on the development, underpinning science, and validation process, 

please see the IOC REDs CAT publication in the 2023 British Journal 

of Sports Medicine (BJSM) REDs dedicated edition3.

This tool may be freely copied and translated in its current form for use 

by the athlete health and performance team. We encourage sports 

organisations, as well as sports medicine physicians to implement the 

various steps of the tool into their athlete health screening, diagnosis, 

and treatment policies.  Alterations to the tool or reproduction for 

publication purposes require permission from the IOC and BJSM.

Note: The diagnosis of REDs is a medical diagnosis to be made by 

a sports medicine physician. Clinical treatment of athletes with REDs 

should be implemented by an experienced, multidisciplinary athlete 

health and performance team. 

What is REDs?

REDs is defined as:

A syndrome of impaired physiological and/or psychological functioning 

experienced by female and male athletes that is caused by exposure 

to problematic (prolonged and/or severe) low energy availability. 

The detrimental outcomes include but are not limited to decreases 

in metabolic function, reproductive function, musculoskeletal health, 

immunity, glycogen synthesis, cardiovascular and haematological 

health, which can all individually and synergistically lead to impaired 

well-being, increased injury risk, and decreased sports performance1.

The cause of REDs is the clinical syndrome that results from exposure 

to problematic LEA where an individual’s dietary energy intake is 

insuႈcient to support the energy expenditure required for health, 
function, and daily living once the cost of exercise and sporting 

activities is taken into account.

The formula representing this is:

EA= EA =  energy intake (EI) (kcal) – exercise energy expenditure (EEE) (kcal)

FFM (kg)
 per day

-1
 

Step 1)
Step 2)

Step 3)

Commented [MM1]: 

Commented [MM2]: 

Commented [MM3]: 

REDs Health Conceptual Model

The potential health consequences of REDs are depicted in the REDs 

health conceptual model. Psychological problems can be both the 

result of and/or the cause of REDs (*) 



REDs Performance Conceptual Model

REDs may also aႇect athlete sports performance. The potential eႇects of REDs on sports performance are illustrated in the following model:

Step 1

REDs Screening  

(Population-specific Questionnaires or 
Clinical Interview)

• Lower sensitivity and specificity

• Inexpensive and easy to use

• Questionnaires allow for large athlete 

group screening greater than low 
risk proceeds to 
Step 2

Step 2

REDs Severity/Risk Assessment 

• High sensitivity 

• More expensive

• Clear scoring allows for easy and 

reliable implementation

Step 3

REDs clinical diagnosis and treatment

• Physician diagnosis based on 

information from Steps 1 and 2 along 

with clinical history and examination

• Individualized treatment plan

implemented by the multi-disciplinary 

athlete health and performance teamyellow, orange, 
or red to proceed 
to Step 3

which a low body weight might provide a performance advantage 

(e.g., anti-gravity disciplines, such as high jump), and in sports with 

high exercise energy expenditure (e.g., endurance disciplines). 

Detection through self-reported and/or objective screening is 

important to identify an athlete at risk for REDs early, providing an 

opportunity to intervene promptly to maintain and improve 

performance and prevent long-term health consequences. 

IOC REDs CAT2 Three Step Model

The screening and diagnosis of REDs is challenging, as symptomatology 

can be subtle and further complicated by the diverse list of potential 

diႇerential diagnoses; as well, the measurement of energy availability 
and exercise expenditure is fraught with challenges. A special focus on 

the athlete at risk is needed. Although any athlete or active individual 

can suffer from REDs, those at particular risk are female athletes, 
those in weight-sensitive and leanness-demanding sports, including 

but not limited to weight class sports (e.g., combat disciplines), 

aesthetically judged sports (e.g., gymnastics disciplines), sports in  

The IOC REDs CAT2 is a three-step model

Step 1) REDs Screening: initial screening using population-specific questionnaires assessing the presence of REDs indicators or clinical interviewing. 
Athletes deemed at risk for REDs based on Step 1 should complete Step 2) REDs Severity/Risk Assessment (see Table below) and Stratification and 
Sports Participation Guidelines (see REDs Stratification and Sports Participation Guidelines Figure below). Collected clinical data from Step 2 informs 
Step 3) a sports medicine physician-led clinical diagnosis and the implementation of a individualised treatment plan, ideally integrating a collaborative 

multi-disciplinary REDs health and performance team.
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GREEN 
Severity/Risk 
None to very low

Clinical Criteria 
No primary indicators 
≤ 1 secondary indicator  

Treatment, Training & 
Competition Recommendations
• No treatment required
• Full training and competition 

clearance 

YELLOW 
Severity/Risk 
Mild

Clinical Criteria 
0 primary & ≥2 secondary indicators OR 
1 primary & ≤2 secondary indicators OR 
2 primary & ≤1 secondary indicator

Treatment, Training & 
Competition Recommendations
• Treatment, monitoring and 

regular follow-up at appropriate 
intervals. 

• Full training and competition. 

ORANGE 
Severity/Risk 
Moderate to High

Clinical Criteria 
1 primary & ≥3 secondary indicators OR 
2 primary & ≥2 secondary indicators OR 
3 primary & ≤1 secondary indicator

Treatment, Training & 
Competition Recommendations

•

Treatment, close monitoring and 
follow-up required 
(e.g., ~monthly). 

•

Some aspects of training and/or 
competition may need to be 
modified. 

RED 
Severity/Risk 
Very High/Extreme

Clinical Criteria 
3 primary and ≥2 secondary indicators OR 
≥4 primary

Treatment, Training & 
Competition Recommendations

• Immediate treatment (± hospitalisation) 
required by frequent monitoring at
~daily to monthly intervals depending 
on severity.

• Significant training and competition 
modifications required, and in the 
majority of cases, removal from all 
training and competition is indicated. 

REDs DIAGNOSIS WITH ↑ SEVERITY AND/OR RISK CATEGORISATION 

Serious medical indicators of REDs and/or EDs requiring immediate medical attention, potential hospitalization and removal from training and competition (please see table 3), include: ≤ 75% median BMI for age and sex; Electrolyte disturbances; ECG 
abnormalities [{e.g., prolonged QTc interval or severe bradycardia (Adult: HR ≤ 30 bpm; Adolescent: HR ≤ 45 bpm)]; Severe hypotension: ≤90/45 mmHg; Orthostatic intolerance (Adult & Adolescent a supine to standing systolic BP drop > 20 mmHg and a 
diastolic drop > 10 mmHg); Failure of outpatient ED treatment program; Acute medical complications of malnutrition; Any condition that inhibits medical treatment and monitoring while training and/or competing.

Step 1:  Screening for REDs

Screening for REDs using a population-specific, REDs-related 
questionnaire or clinical interview can be undertaken as part of an 

annual periodic health examination and when an athlete presents 

with Disordered Eating (DE)/Eating Disorders (ED), weight loss and/

or Àuctuations, lack of normal growth and development, endocrine 
dysfunction, recurrent injuries and illnesses, bone stress injury, 

decreased performance/performance variability or mood changes. As 

with all self-reported symptom screening tools, sensitivity and validity 

can be challenging4, but they are inexpensive and scalable for large 

athlete populations. Depending on the athlete-population, and typical 

symptoms, initial screening tools for consideration include:  
• LEAF-Q (Low Energy Availability in Females Questionnaire) 5

https://bjsm.bmj.com/content/bjsports/suppl/2014/02/21/
bjsports-2013-093240.DC1/bjsports-2013-093240supp1.pdf
LEAF-Q Scoring Guide:
https://bjsm.bmj.com/content/bjsports/suppl/2014/02/21/
bjsports-2013-093240.DC1/bjsports-2013-093240supp2.pdf

• LEAM-Q (Low Energy Availability in Males Questionnaire) 6

https://www.mdpi.com/2072-6643/14/9/1873 (see supplementary material)

• RST (RED-S Specific Screening Tool) 7

https://assets.cureus.com/uploads/original_article/
pdf/30734/1612430181-1612430175-20210204-18268-i9k6n7.pdf
(Questionnaire in appendix C, scoring guide in appendix B)

• SEAQ-I (Sport-Specific Energy Availability Questionnaire and
Interview) 8

https://bmjopensem.bmj.com/content/4/1/e000424
(see supplementary material)

• EDE-Q (Eating Disorder Examination Questionnaire) 9

https://socialwork.buffalo.edu/content/dam/socialwork/continuing-
education/documents/Eating-Questionairre-EDE-Q.pdf

• SCOFF (Sick, Control, One (stone), Fat, and Food Questionnaire) 10

https://www.nutritionhealth.com.au/site/assets/files/1064/scoff-
questionnaire.pdf

• EAI (Exercise Addiction Inventory) 11

https://doi.org/10.1080/16066350310001637363 (see appendix 1)

• EDS (Exercise Dependence Scale) 12

https://www.personal.psu.edu/dsd11/EDS/EDS21Manual.pdf

More screening questionnaires can be found in Torstveit et al. 

(table 2)4.

Athletes identified at any level of risk in Step 1 should be directed 
to complete Step 2. Note that there may be false positives (falsely 

identified) athletes in Step 1 which will be further clarified in subsequent 
steps. Having false positives decreases the risk of missing an athlete 

requiring care (false negatives). 

Step 2:  REDs Severity/Risk Assessment and Strati¿cation and Sports Participation Guidelines 

Step 2 includes a more in-depth assessment (See REDs Severity/Risk Assessment Table) and subsequent stratification (see REDs Stratification and 
Sports Participation Guidelines Figure below) of athletes into a four-level traႈc-light (green, yellow, orange, and red) severity/risk stratification. The criteria 
in each traffic-light section are separated into primary and secondary indicators according to the level of scientific evidence, validity, and usability, and 
where scientifically supported, thresholds identified for each indicator are given3.  Menstrual cycle, sex and thyroid hormone status indicators cannot 

be accurately assessed in athletes who are taking thyroid and/or sex hormone altering medications (e.g., hormone-based contraceptives). 

Therefore, do not score menstrual cycle for these athletes.

• Primary amenorrhea (females: failure to reach menarche by age
15 when the development of secondary sexual characteristics

is evident, or by age 14 years when no secondary sexual

characteristics are present)

• Prolonged secondary amenorrhea (absence of 12 or more

consecutive menstrual cycles) due to FHA 

• Clinically low free or total testosterone (males: below the
laboratory and age-specific reference range)

Primary Indicators (1 point)

• Secondary amenorrhea (females: absence of 3 to 11 consecutive
menstrual cycles) caused by FHA

• Sub-clinically low free or total testosterone (males: within the
lowest quartile of the laboratory and age-specific reference range)

•	 Sub-clinically or clinically low total or free T3 (within or below the

lowest quartile of the laboratory and age-specific reference range)

• History of ≥1 high-risk (femoral neck or total hip, sacrum, pelvis)
or ≥2 low-risk BSI (all other BSI locations) within the previous 2

years or absence of ≥6 months from training due to BSI in the 
previous 2 years

• Adults/Adolescents (age ≥15 years): BMD Z-score* <-1 at the
lumbar spine, total hip, or femoral neck or decrease in BMD Z-
score from prior testing (can occur from bone loss or inadequate

bone accrual), using paediatric norms/software for age <20
years

• Child/Adolescent (age <15 years): BMD Z-score* <-1 at the spine
or TBLH or decrease in BMD Z-score from prior testing (can
occur from bone loss or inadequate bone accrual)

• A deviation of a paediatric or adolescent athlete’s previous growth 

trajectory (height and/or weight)

• An elevated score for the EDE-Q global (>2.30 in females; >1.68
in males) and/or clinically diagnosed DSM-5-TR-defined ED (only
1 primary indicator for either or both outcomes)

*BMD assessed via DXA within ≤6 months. [In some situations, using
a Z-score from another skeletal site (e.g., distal 1/3 radius when other
sites cannot be measured or including total hip or femoral neck) in

some older (>15 years) adolescents may be warranted].

Disclaimer:  The IOC REDs CAT2 Severity/Risk Assessment and Stratification and Sport Participation Guidelines is not to be used in isolation and is not to be used 
solely for diagnosis.  Furthermore, this tool is less reliable in situations where it is not possible to assess all indicators in theREDs Severity/Risk Assessment Table.  The 

IOC REDs CAT2 Severity/Risk Assessment and Sport Participation Guidelines is not a substitute for professional clinical diagnosis, advice and/or treatment from a team 
of REDs health and performance experts led by a sports medicine physician. Along with the evaluation of health status presented here, sport participation decisions 

also need to be made in the context of various decision modifiers, such as level of the athlete, sport type, participation risk, conflict of interest, athlete/coach pressures, 
timing, and season etc.13. Abbreviations: BPM, Beats Per Minute; BMI, Body Mass Index; BP, Blood Pressure; ECG, Electrocardiogram; EDs, Eating Disorders; HR, 
Heart Rate; mmHg, millimeters Mercury; REDs, Relative Energy Deficiency in Sport.     

Severe Primary Indicators (2 points)
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Potential Indicators**

• Sub-clinically or clinically low IGF-1 (within or below the lowest

quartile of the reference range)

• Clinically low blood glucose (below the reference range)

• Clinically low blood insulin (below the reference range)

• Chronically poor or sudden decline in iron studies (e.g., ferritin,

iron, transferrin) and/or haemoglobin

• Lack of ovulation (via urinary ovulation detection)

• Elevated resting or 24-hour urine cortisol (above the reference

range or significant change for an individual)

• Urinary incontinence (females)

• GI or liver dysfunction / adverse GI symptoms at rest and during

exercise

• Reduced or low RMR <30 kcal/kg FFM/d or RMR ratio <0.90

• Reduced or low libido/sex drive (especially in males) and

decreased morning erections (males)

• Symptomatic orthostatic hypotension

• Sleep disturbances

• Psychological symptoms (increased stress, anxiety, mood

changes, body dissatisfaction and/or body dysmorphia)

• Exercise dependence/addiction

• Low BMI (requires validation in athlete populations of varying

ages, sex & ethnicities)

• Extreme bradycardia [(HR<40 in adult athletes; HR<50 in
adolescent athletes (<18 years)]

• Low systolic or diastolic BP (<90/60mmHg)

**Potential indicators are purposefully vague in quantification, pending further 
research to quantify parameters and cut-oႇs more accurately. Therefore, they are 
not allocated points for calculation in the IOC REDS CAT2.

Abbrivation: BP, Blood Pressure; BMD, Bone Mineral Density; BMI, Body Mass 
Index; BSI, Bone Stress Injury; DXA, dual-energy X-ray absorptiometry; DSM-5-
TR, Diagnostic and Statistical Manual of Mental Disorders, 5th edition, text 
revision; ED, Eating Disorder; EDE-Q, Eating Disorder Examination Questionnaire; 
FFM, Fat-Free Mass; FHA, Functional Hypothalamic Amenorrhea; GI, 
Gastrointestinal; HR: Heart Rate; IGF-1: Insulin-like Growth Factor 1; kcal, 
kilocalories; LDL: Low-density lipoprotein; RMR, Resting Metabolic Rate; TBLH, 
Total Body Less Head; T, Testosterone; T3, Triiodothyronine; RMR, Resting 
Metabolic Rate; TBLH, Total Body Less Head; T, Testosterone; T3, 
Triiodothyronine

IOC REDs CAT2 Calculator Tool

In order to assist with the scoring of the IOC REDs CAT2, 

please find below an Online Calculator Tool.  

Step 3: REDs Clinical Diagnosis and Treatment 

The collective results from Step 1 and Step 2, informed by the 

Severity/Risk Stratification with the 4-colour traႈc light Sports 
Participation Guideline, are not to be used in isolation - as a sports 

medicine physician (if a sports medicine physician is not available, 

a family physician / general practitioner doctor would be ideal) led 
final diagnosis is required. 

Athletes categorised in the red, orange, or yellow light zones should 

receive medical evaluation and treatment. An accurate diagnosis and 

evidence-informed approach to REDs management are vital to avoid 

further harmful consequences of problematic LEA. The treatment 

of REDs should be undertaken by a team of health 

professionals including a sports medicine (if a sports medicine 

physician unavailable, a well-versedfamily physician / general 

practitioner is preferred) physician, sports dietician, exercise 

physiologist, athletic therapist or trainer, sports psychologist/ sports 

psychiatrist as needed. It is important to ensure the athlete’s coach, 

and parents/guardians are aware of the diagnosis, as appropriate, 
and are supportive of the treatment plan, which may impact training.  
***Patient confidentiality must be maintained. 

Along with the evaluation of health status presented here, severity/risk 

stratification and sport participation decisions also need to be made in 
the context of various decision modifiers, such as

• competitive level of the athlete

• sport

• health risk of continued participation (based on indicators of

greater severity)

• conÀict of interest among those involved in this decision

• intrinsic and extrinsic athlete pressures related to timing in the

competition season

• desire to compete

• sponsorship

• athlete’s importance to the team

The cornerstone of treatment for all REDs-aႇected athletes is to 
restore the athlete to optimal energy availability by increasing energy 

intake and/or decreasing energy expenditure (training)14-16. This will 

require agreement amongst the athlete health and performance 

treatment team members and consistent messaging and support 

for the athlete as they navigate changes to their diet and/or training 

regimen. Athletes with REDs should be re-assessed regularly by 

the treatment team (every days to months, depending on severity), 

with key diagnostic indicators being re-tested as appropriate to help 
confirm               restoration of normal body system function and well-being.

Secondary Indicators   

• Oligomenorrhea caused by FHA (>35 days between periods for

a maximum of 8 periods/year)

• History of 1 low-risk BSI (see high vs low-risk definition above)
within the previous 2 years and absence of <6 months from
training due to BSI in the previous 2 years

• Elevated total or LDL cholesterol (above reference range)

• Clinically diagnosed depression and/or anxiety (only 1

secondary indicator for either or both outcomes)
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