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More comprehensive definition of the
Female Athlete Triad

Energy deficiency relative to the balance
between energy intake through food and
energy expenditure needed for activities
of daily living, healthy body function,
growth and sports activities such as
training and competition 

RED-S
(Relative Energy Deficiency Syndrome)

A Review of Prevention, Diagnosis, and Treatment of Relative Energy Deficiency
 in Sport in Artistic (Synchronized) Swimming (2018)



The Female Athlete Triad
vs RED-S

RED-S
An extension of the Female Athlete Triad 
Includes traditional symptoms + several others
More comprehensive picture of estrogen
deficiency
Recognizes that this set of symptoms is
characteristic of females other than elite
athletes 
Acknowledges that  some of these symptoms
may also appear in men
Describes both short and long-term effects

Female Athlete Triad

 Menstrual dysfunction
 Low energy availability (in the presence
or absence of disordered eating)
 Low bone density

Symptoms : 

1.
2.

3.

A Review of Prevention, Diagnosis, and Treatment of Relative Energy Deficiency in Sport in Artistic (Synchronized) Swimming (2018)



How does RED-S Occur?
Insufficient calories for energy expenditure 
Intensity of exercise is too much 
No rest days or insufficient amount of rest
Some or all of the above on top of other stressors

Why does RED-S Occur?
When the body senses a significant gap in energy
expenditure vs energy intake, estrogen production
decreases and systemic levels drop

RED-S
Relative energy deficiency in sports (RED-S): elucidation of endocrine changes 
affecting the health of males and females. Hormones (2020)



Restricting energy intake for a favourable body composition is often counterproductive 
Onset of fatigue is rapid due to low energy for muscles
Need a positive nitrogen balance for muscle protein synthesis

Muscle size and strength can be reduced, resulting in less power
Power is diminished, due to neuromuscular changes that affect muscle strength &
size

Energy is required to adapt to training
Recovery is impaired

Why This Matters

Nutritional aspects of women strength athletes (2006)



Gastrointestinal
Cardiovascular
Psychological
Growth and Development
Hematological
Metabolic
Endocrine 
Immune

** RED-S can lead to increased risk for injury,
mental health concerns and increase the
athlete's susceptibility to illness while
compromising long term health

Systems
Affected
Beyond The Female Athlete Triad

The role of estrogens in control of energy balance and glucose homeostasis. (2013)



Prevalence

Female athletes presenting with the female athlete triad is only 16% 

Those with the presence of 1-2 symptoms is up to 60% 

More prevalent in endurance athletes, and those in higher intensity sports
(frequency & volume)

Stats don’t take into account the % of those affected in the long-term in relation to
chronic disease

Recommendations for Healthy Nutrition in Female Endurance Runners: An Update(2015)



Cardioprotective (Promotes healthy cholesterol
balance,  dilates blood vessels, regulates clotting
mechanisms
Helps maintain mucosal barriers (implications in
digestive and immune function)
Protects bone (regulates the amount of calcium
deposited in bone)

Bone density is formed during youth
Has immune enhancing properties 
Needed for menstruation/fertility 

Low estrogen in teen years can impact fertility
later in life

Implications in neurotransmitter levels (serotonin,
dopamine, norepinephrine)

Healthy Estrogen Levels Are : 

Estrogen &
The Body

Estrogen is needed for many
bodily functions, which is why
RED-S is of concern



Amenorrhea (absence of period) or Period becoming
irregular*
Cold intolerance 
Bradycardia (low heart rate), abnormal changes in
heart rate and blood pressure during position changes
History of stress fractures and overuse injuries 
Disordered eating patterns
Anxiety/ depression / mood changes
Inability to focus 

What To Look For

Physical health and symptoms of relative energy deficiency in female fitness athletes (2020)

Dramatic weight loss/underweight 
Recurrent illnesses e.g. colds and flu’s
Decreased sports performance
Delayed/disordered growth/development in
children and teenagers
Iron deficiency
More severe cases of RED-S can affect the heart.

*it is not our duty to diagnose, but it is our job to ensure
the safety of the athletes in our care*



Amenorrhea
Absence of menstruation

Cease training or reevaluate training
regimen 
Reduce stress
Increase calories
Increase fats
Refer to qualified practitioner



Don’t encourage counting calories &
dieting
Support athletes of all shapes
Encourage adequate calorie
consumption with a focus on quality
macros
Ensure adequate intake of healthy fats &
protein
Structure practices with breaks for
refuelling
Nutrition should be periodized with
training intensity 
Be an attentive coach
Have the conversation if needed

How To
Prevent
RED-S



Calorie-wise, teenage athletes can requires
2200-3000 calories daily
Focus should be on quality macronutrients,
timed appropriately

Digestion varies during the day
Females athletes of menstruating age need
to be mindful of Iron intake

Red Meat, Legumes*, Cooked spinach*
Plant-based eaters at higher risk for
deficiency

Ensure adequate Vitamin D
Ensure adequate Calcium 

Sesame, Canned Fish with Bones,
Organic Dairy in small amounts

Nutrition
Requirements
For Artistic Swimmers for
Preventing RED-S

A Review of Prevention, Diagnosis, and Treatment of Relative Energy Deficiency
in Sport in Artistic (Synchronized) Swimming (2018)



Has the highest energy density of the
macros (to increase calorie intake)
Fat is required for cognitive function,
hormone health, energy, inflammation
regulation and more
Females require at least 20-30% of their
daily calories to come from fat. 
Fat is required for sex hormone synthesis

Fats
Prevent and Reverse RED-S

Nutritional aspects of women strength athletes (2006)

A Review of Nonpharmacological Strategies in the Treatment of
Relative Energy Deficiency in Sport (2020)



Fats Quality and quantity matters
Think : Grass-Fed Butter, Olive Oil,
Avocados vs Canola Oil, Margarine & Low
Fat Foods

Choose : 
Healthy Saturated Fats : Grass-fed butter, ghee,
coconut
Monounsaturated : Olive Oil 
Polyunsaturated : Fish Oil, Flax, Chia
 

Eat Less : Fried Foods, Vegetable Oils, Margarine,
Shortening



Found in plants and animals
Made up of Amino Acids

9 essential amino acids
Protein is required for structure,
metabolic reactions (Immune, digestion
etc), neurotransmitter  and hormone
production
Athletes require min 1.5-1.7g protein / kg
body weight
Protein intake should be spread
throughout the day, with consumption at
each major meal

25-30g post workout

Protein
For more than just muscle

Nutritional aspects of women strength athletes (2006)



Protein

Quality and quantity matters
Think : Grass-fed beef vs hot dog

Choose : 100% Grass-fed beef, free range chicken,
wild fish, whole food plant proteins

Eat less : Deli meats, conventionally raised meat,
farmed fish,



Plant Protein

Many are considered “incomplete”:
Do not contain adequate levels of the
essential amino acids. 
Complete plant proteins : 

Soy
Quinoa, Amaranth
Buckwheat
Hemp*, Chia*

Quality
Think : Tempeh vs Beyond Meat Burger

 
Choose : Vegetables, Whole grains, Non-GMO Soy,
Legumes
Eat less : Processed meat replacements

Plant-based eaters at higher risk of AA deficiency



Found in plants
Simple vs Complex
Break down into glucose or pass through
as fiber
Carbs are our main fuel source, but quality,
quantity and timing matters
Athletes require 5-7g / kg of body weight
daily 

timing is imperative

Carbohydrates
For Energy & Micronutrients

Nutritional aspects of women strength athletes (2006)



SIMPLE  SUGARS

Made of 1-2 units of sugar

Break down easily, taste sweet

Think : Honey, maple syrup, fruit

Ideal time to take as an athlete :

During practice, after a hard workout

COMPLEX

CARBOHYDRATES

Long chains of glucose

Slower to breakdown, contain fiber,

taste / feel starchy

Think : Grains, vegetables, legumes,

certain fruits

Ideal time to take as an athlete : 

Before practice, during lunch and

dinner meals

TYPES OF
CARBS



Calorie-
Counting
is counterproductive for females 

A menstruating woman’s metabolic rate
can vary by 100 calories a day based on
the monthly hormonal cycle
Female biology doesn't allow for it
Impossible to predict BMR due to the
menstrual cycle 
Progesterone stimulates appetite while
estrogen decreases appetite 
Higher prevalence of eating disorders

Changes in sleeping energy metabolism and thermoregulation during 
menstrual cycle. (2020)

Effect of menstrual cycle on resting metabolism: A systematic review and 
meta-analysis (2020)



Make a Great

Plate For an

Artistic

Swimmer

⅓ - ½ Plate of Greens and Non-

starchy vegetables

¼ Plate of Healthy Protein 

¼ - ⅓ Plate of Starchy Plants

1-3 tbsp of Healthy Fats

Greens /
Vegetables

Protein 

Starch
Fats
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Conclusion

Short term weight loss or performance goals can have long-term consequences

Talk with your athletes about RED-S

Understand that everyone has a unique body type, and as such everyone has a different ideal weight 

Use language that promotes a healthy relationship with body and food rather than a restrictive
mindset

Be aware of the challenges, both immediate and long term of RED-S and adjust programs
accordingly



Questions?
info@veritaswellness.ca


