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EVIDENCE BASED ANALYSIS: 

Position of the Academy of Nutrition and 
Dietetics, Dietitians of Canada, and the 
American College of Sports Medicine:  

Nutrition and Athletic Performance  
2016 by the Academy of Nutrition and Dietetics, American College of 
Sports Medicine, and Dietitians of Canada.  



EVIDENCE BASED ANALYSIS: 

The IOC consensus statement: beyond 
the Female Athlete Triad:  

Relative Energy Deficiency in 
Sport (RED-S)  

Mountjoy M, Sundgot-Borgen J, Burke L, et al. Br J Sports Med 
2014;48:491–497. 



Training and nutrition are strongly 
related in positive adaptation.

IMPORTANT CONSIDERATIONS:



Elite athletes at high risk of injury 
and illness.

IMPORTANT CONSIDERATIONS:



Training is dynamic, thus nutrition 
support must be adaptive.

IMPORTANT CONSIDERATIONS:



Nutrient intake should be scaled to 
body mass.

IMPORTANT CONSIDERATIONS:



Goals are different for training vs. 
racing.

IMPORTANT CONSIDERATIONS:



ENERGY



Basal Metabolic Rate (BMR) 
+ 

Thermic Effect of Food (TEF) 
+ 

Thermic Effect of Activity (TEA) 
= 

Total Energy Expenditure (TEE)

ENERGY:
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ENERGY:



Athlete energy requirements 
change day to day.

ENERGY:



Factors that determine energy 
requirements: 

Stress, Age, Fat Free Mass 
(FFM), Emotions, Injuries, 
Temperature, Altitude, Drugs, 
Medications, Menstruation

ENERGY:



Example Female 
Weight = 105 lbs 
Height = 5’4” 
Body Fat = 12% 

Sedentary TEE = 1706.5 kcal 

ENERGY:



Example Female 
Weight = 105 lbs 
Height = 5’4” 
Body Fat = 12% 

Sedentary TEE = 1706.5 kcal 
Athlete TEE = 2701.9 kcal

ENERGY:



Example Male 
Weight = 135 lbs 
Height = 5’8” 
Body Fat = 6% 

Sedentary TEE = 2119.6 kcal 

ENERGY:



Example Male 
Weight = 135 lbs 
Height = 5’8” 
Body Fat = 6% 

Sedentary TEE = 2119.6 kcal 
Athlete TEE = 3356.0 kcal

ENERGY:



Insufficient Energy Intake (EI)  
and/or  

high Total Energy Expenditure (TEE)  
may result in  

low Energy Availability (EA).

ENERGY:



Low Energy Availability (EA) may 
result in… 

Endocrine, Gastrointestinal, 
Renal, Neuropsychiatric, 
Musculoskeletal, and 
Cardiovascular disfunction.

ENERGY:



Low Energy Availability (EA) may 
result in… 

Relative Energy Deficiency in 
Sport (RED–S)

ENERGY:



Mountjoy M, Sundgot-Borgen J,  
Burke L, et al. Br J Sports Med  
2014;48:491–497

ENERGY:



ENERGY:
Mountjoy M, Sundgot-Borgen J,  
Burke L, et al. Br J Sports Med  
2014;48:491–497



MACRO 
NUTRIENTS



Carbohydrates =  

–Most efficient fuel. 

–Critical catalyst for adaptation.

MACRONUTRIENTS:



Carbohydrates =  

High availability promotes high 
quality training. 

Low availability impairs quality, 
increases stimulus.

MACRONUTRIENTS:



Carbohydrates =  

Insufficient carbohydrate intake 
impairs protein synthesis.

MACRONUTRIENTS:













Protein =  

–Key building material for muscle.  

–Critical for tendons, bones.

MACRONUTRIENTS:



Protein =  

Training stimulus can trigger 
protein synthesis in muscles for at 
least 24 hours.  Thus, multiple 
protein meals following training 
session is effective.

MACRONUTRIENTS:



Protein =  

Athletes do benefit from protein 
intake above Recommended Daily 
Allowance (RDA). 

[ 1.6 – 1.8 grams per kg body mass per day ]

MACRONUTRIENTS:



Protein =  

Experienced athletes need less 
than novice athletes. 

Greater intensity and/or greater 
volume training increases need.

MACRONUTRIENTS:



Protein =  

TIMING: 15-25 grams within 2 hours 
of exercise = greatest gains. 

TYPE: Milk based protein = greatest 
gains, favorable body composition.

MACRONUTRIENTS:



Protein =  

Insufficient carbohydrate intake 
Impairs protein synthesis. 

…in case you forgot.

MACRONUTRIENTS:









Fat =  

A necessary nutrient used for 
energy, cell membranes, 
absorption of vitamins.

MACRONUTRIENTS:



Alcohol =  

–Excessive calories (7 kcal). 

–Suppresses lipid oxidation. 

–Increases unplanned consumption.

MACRONUTRIENTS:



Alcohol =  

Impairs metabolism, glycogen 
storage, rehydration, 
thermoregulation, coordination, 
concentration

MACRONUTRIENTS:



Optimal Nutrient Ratio =  

60 / 20 / 20  ??? 

40 / 30 / 30  ??? 

MACRONUTRIENTS:



Optimal Nutrient Ratio =  

“Percentages are meaningless, 
because it is the absolute amount 
of carbohydrate and protein that 
matters…” 

–Asker Jeukendrup, PhD

MACRONUTRIENTS:



Optimal Nutrient Ratio =  

“How much you need depends on 
your goals and the amount of 
training you do.”  

–Asker Jeukendrup, PhD

MACRONUTRIENTS:
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PART 2



MICRO 
NUTRIENTS



Iron =  

–Critical for hemoglobin and 
oxygen transport.

MICRONUTRIENTS:



Iron =  

Foot strike hemolysis, rapid 
growth, high altitude, 
menstruation, blood donation, 
injury may cause deficiency.

MICRONUTRIENTS:



Iron =  

Athletes do benefit from iron intake 
above Recommended Daily 
Allowance (RDA). 

[ >18 mg girls   /   >8 mg boys ]

MICRONUTRIENTS:



Iron =  

No agreement on use of ferritin 
as indicator of iron deficiency.  
Suggested problematic threshold 
ranges from <10 to <35.

MICRONUTRIENTS:



Iron =  

Best source = Heme Iron. 

Iron intake immediately following 
exercise is not advised due to 
elevated hepcidin (regulatory hormone).

MICRONUTRIENTS:











Vitamin D =  

–Regulates calcium and 
phosphate absorption.

MICRONUTRIENTS:



Vitamin D =  

Promotes decreased risk of stress 
fracture, decreased risk of respiratory 
illness, reduced inflammation, injury 
prevention, improved neuromuscular 
function, increased muscle fiber size.

MICRONUTRIENTS:



Vitamin D =  

Lack of exposure to sunlight (UVB) 
primary cause for deficiency. 

Supplementation above RDA may 
be required.

MICRONUTRIENTS:











Calcium =  

–Bone growth, maintenance, 
repair. 

–Muscle contraction, nerve 
condition, blood clotting.

MICRONUTRIENTS:



Calcium =  

Risk of calcium deficiency 
increased by low Energy 
Availability (EA) and menstrual 
dysfunction.

MICRONUTRIENTS:



Calcium =  

Dangers of calcium deficiency: 
Low bone density, stress fractures.

MICRONUTRIENTS:



MICRONUTRIENTS:











Antioxidants =  

–Protects cells from oxidative 
damage. 

Distance runners have higher 
oxidative stress.

MICRONUTRIENTS:
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