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History of Nutrition for 
Athletic Performance

• Ancient Olympic Games:
• Until 480 B.C. Olympic athletes 

consumed a diet of mostly cheese, 
porridge, figs, wine, and meal 
cakes.

• About 480 B.C., Dromeus of 
Stymphalus, twice winner of the 
“long race”, advocated 
consumption of huge amounts of 
meat.



• Pervade eating choices

• Athletes commonly adopt them

• Young, developing athletes

• Older athletes

• Current trends:

• Increase protein

• Usually reasonable for athletes

• Insufficient carbohydrates

• Not reasonable for athletes

Popularized diets



Be healthy first!

Recommendations
• Overall daily consumption is important

• Get enough:

• Energy to sustain daily activities

• Protein to repair body 

• From muscles to immune cells

• Fluids

• Vitamins

• Minerals

• Phytochemicals (Plant-derived foods that may 
have health benefits) 
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Dietary Patterns

• Health benefits from whole dietary 

patterns rather than specific foods 

or groups of foods

• Mediterranean diet

• D.A.S.H. diet

• MIND diet

• Portfolio diet

• Themes
• Lots of vegetables

• Whole grains

• Some fruit

• Inclusion of functional 
foods

• Very little sugar or
saturated fat



Optimal Nutrition for Athletic Performance

Current general recommendations:

1. Consume adequate energy and nutrients to 
support health and performance

2. Maintain appropriate body composition

3. Promote optimal recovery from training

4. Maintain hydration status



Carbohydrates
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Carbohydrates needs for exercise

• High carbohydrate diets:

• Increase glycogen stores

• Extend endurance “time to exhaustion”

• Evidence of improved mental endurance

• Complex carbs are preferred for general diet.

• Contain B vitamins for energy metabolism

• Contain Fe (sometimes), and fiber.

• Normally, keep simple sugars to <10% of total E.

• Very high energy needs?  Likely require some simple 
sugars.



Carbohydrates: Current Guidelines
American College of Sports Medicine (ACSM)

Exertion category Energy output CHO Needed

Light work e.g. Recovery hike 3-5 g/kg body wt / d

Moderate work ~ 1 hr/d 5-7 g/kg/d

High work  Endurance 1-3 hr/d of MVPA 6-10 g/kg/d

Very high work >4 hr/d of intense 

exercise

8-12 g/kg/d



Example calculation of CHO required

• Moderate work (about one hour/day)

• 3-5 g/kg body wt / d

• Weighs 70 kg

• Amt CHO (low) = 3g x 70 kg = 210 g CHO/d

• Amt CHO (high) = 5g x 70 kg = 350 g CHO/d

• 210-350g CHO / d  = 840 - 1400 kcal

• Food example:

• One serving (medium size) sweet potato fries 

• = 182 kcal
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Influence of current “Keto” 
popularity

• Athletes across sports and ages “on low carb” diets

• They ask us if they are getting “too much carbs?”

• Benefits of a low CHO diet: 
• Rapid weight loss 

• Beneficial if obese

• Trying to “make weight” in a sport

• Reduced intake of non-nutritious, starchy and/or processed foods

• Carbohydrates are primary fuel for athletes!
• CHO is an efficient E source. 11



Protein
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Protein recommendations (general)

Dietary PRO mostly used for building & repair of body 

proteins

Excess PRO: Mostly excreted in urine

Recommended protein intake

• Inactive adults: 0.8 grams/kg body weight

• Endurance athletes: 1.2-1.4 grams/kg

• Strength athletes: 1.6-1.7 grams/kg

• Vegan athletes need more

• Protein sources (example foods)

• lean meats, fish, low-fat dairy, egg whites

• Non-animal sources: legumes, nuts, seitan

• Protein intake after exercise

• Helps repair tissue



How should we calculate how much protein
an athlete should eat?
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• Calculate by g/body wt/d.

• If 75kg athlete needs 3,000 

kcal/d, they are using a lot 

of energy. They likely 

need lots of 

carbohydrates. 

• CHO is an efficient E 

source. 

• 75kg*1.6 g/kg body wt = 

120g

• 120g*4 = 480 kcal PRO



Older adults need more protein 
(and resistance training)

Sarcopenia = muscle wasting
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To reduce sarcopenia, older adults need more high quality protein.

Muscle protein synthesis higher in older women than men, so they need 

more.

Estimated needs: ~ 26% more, distributed into multiple meals of 30-

35g/meal.



Protein recommendations for athletes

1. Consume 1.2-2.0 g PRO/kg body wt/d

2. Spread throughout the day

3. Consume some PRO immediately after working 
muscles

4. Trained athletes require less; new hard training, 
more

5. Injured? Higher PRO prevents lean tissue loss

6. CHO necessary for PRO to be maximally utilized 

“Nutrition and athletic performance”, 2016; MSSE;48:543-68 American 
College of Sports Medicine Academy of Nutrition and Dietetics, Dietitians of 
Canada



Vegan athletes
Protein

• Animal-based protein: all “essential” 
amino acids

• Called “complete protein” sources

• Soy and quinoa are nearly 
“complete”

• Other plant –based protein sources 
lack one or more amino acid

• Eat different plant protein sources to 
get full spectrum of amino acids

17



Injured?

• Goals 

• Get back in training quickly

• Heal injuries; rebuild tissue

• Retain muscle mass 

• Increase PROTEIN! 

• 2.0-2.2 g/kg body weight/d

• Adjust CHO and fat intake to 
retain body composition

• Alcohol delays repair of 
damaged tissue



Branched chained amino acids

• What purpose could they play 
in nutrition of athletes?

• What types of exercise might 
benefit from them?

• How do they work?



Branched chain amino acids

• All “essential” amino acids
• Leucine 
• Isoleucine
• Valine

• Pro: 

• Leucine linked to muscle synthesis

• Useful for heavy resistance training

• Con:

• Correlated with metabolic syndrome: BCAAs!

• Correlated with coronary artery disease: BCAAs!

• long term use not recommendable at this time



Leucine

• Animal sources
• Egg white

• Game meat, moose

• Seal

• Light tuna, ling, pike, cod, cusk

• Chicken and turkey

• Cottage cheese, 1%

• Crab, lobster

• Cream cheese, FF

• Plant sources
• Seaweed, spirula

• Watercress

• Pumpkin leaves

• Alfalfa seeds, sprouted

• Turnip greens

• Kidney beans

• Supplements
• Whey protein

• Soy protein isolate



Hydration
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Effect of dehydration on fatigue

• Dehydration results in:
• Fatigue

• Reduced mental acuity

• Reduced motor control

• Estimated needs per 24h:

• Mild exercise and moderate climate:

• Men: 3.0-3.5 L (13 cups) 

• Women: 2.0-2.5 L (9 cups) 
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Staying Hydrated During Exercise

Before exercise:
• 4 hours before, drink about 475mL

• depends on size and exertion level

• During session > 60min: 
• 100 to 240mL for every 15 minutes
• Maximum of 1L/hr

• After: 
• If body weight is reduced:
• 0.5 to 0.75L first 30 minutes after exercise
• Approx. 1.0L every 1–2 hours until body wt normal

• Do not drink just plain water
• Need to replace electrolytes, especially sodium, CHO and PRO

https://www.acsm.org/docs/brochures/selecting-and-effectively-using-hydration-for-fitness.pdf

https://www.acsm.org/docs/brochures/selecting-and-effectively-using-hydration-for-fitness.pdf


Electrolytes

• Long sessions, > an hour

• Hot conditions; overdressed

• Need electrolytes

• Sports drinks

• Very low pH (acidic)

• Could effect metabolic acidosis 
(a few events)

• Dental erosion

• Can make your own
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Supplements
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Vitamin and 
Mineral 
Supplements
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Vitamin D

• Not possible to synthesize from sun

• Winter

• Late fall, early spring

• With sunscreen

• With protective clothing

• No hot climate winter vacations! 

Iron

• Get checked before taking

• Possible hemochromatosis

• Take supplements with low pH drink e.g. OJ



Creatine

The average male produces ~ 1g creatine/d

Produced mainly in the liver and kidneys

Equal amount (1g/d) comes from diet; 
mostly meat

Vegetarians get little creatine

Creatine stored in our muscles (95%)

Very little data on effects in women!



Creatine: 
Can effect performance, either direction

Possible benefits

• Might enhance glycogen storage and 

muscle protein synthesis

• Which events? 

• Mostly repeated high intensity bursts 

with short intermittent rests

• How does it work?

• Aids in rapid regeneration of ATP

• ALSO: Enhanced capacity for training

Negative effects

• Acute weight gain (0.6–1 kg) 

• May cause gastrointestinal 

discomfort

• Sluggish due to weight gain

• No benefit to middle or distance 

running



Foods before hard training and/or competition

• Gastrointestinal issues
• Fiber is really important for health

• Avoid much of it before performance, 
especially endurance type

• Fructose also bothers some people

• Sodium bicarbonate

• Used to delay metabolic acidosis

• Can cause vomiting

• Test all foods and supplements 
before a major performance!
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Timing of intakes around 
training sessions 

• Before: Be hydrated!

• Fueling before major exertion

• >60 min: Chose highly digestible CHO; 
avoid high PRO/FAT/Fiber

• High intensity 45-75 min: small amt 6-8% 
CHO sports drink

• Immediately after session: Rehydrate and 
add PRO +CHO

• 2-4 hr after: Continue to intake CHO 
+PRO; rehydrate as needed
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