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What is Performance Nutrition?

• The application of nutritional principles to enhance sports 
performance.
• To promote good health
• To promote adaptations to training
• To recover quickly after each training session
• To perform optimally during competition



Sports 
Nutrition 

Using food & fluids to:

Enhance TRAINING & PERFORMANCE 

Speed RECOVERY & HEALING

Prevent INJURY

Promote improved HEALTH

Improve BODY COMPOSITION
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What Should 
Athletes Eat to 
Optimize 
Performance? 

Depends on a variety of factors
• Gender
• Age
• Body weight status
• Eating and lifestyle patterns
• Climatic conditions
• Type of sport and training



üNutrient Density: 
Macronutrient breakdown

ü Nutrient Timing: Pre-, 
Post-Workout Fuel Acetyl 

CoA

Carbs -> 
Glucose

Fat-> 
Fatty 
Acids

Krebs 
Cycle

Protein   
-> Amino 

Acids

ATP

ATP



Optimal Diet Composition- Nutrient Density

RMR testing
- Metabolic Cart

- Body Gem, 
etc.

BMR estimates
- Cunningham

- Harris-Benedict

Women: BMR = 655 + (4.35 x weight in pounds) + (4.7 x height in inches) - (4.7 x age in 
years)
Men: BMR = 66 + (6.23 x weight in pounds) + (12.7 x height in inches) - (6.8 x age in 
years)

light exercise/sports 1-3 days/week: BMR x 1.375 moderate exercise/sports 3-5 days/week: BMR x 1.55

hard exercise/sports 6-7 days a week: BMR x 1.725 very hard exercise/sports or 2x training: BMR x 1.9



Carbohydrate Recommendations for Athletes

Consume 6-10 grams of carbohydrate per kilogram body weight daily

154# athlete (70 kg) 420 to 700 grams of 
carbohydrate daily 1,680 to 2,800 Calories 

On a 3,500-Calorie daily intake, 
the carbohydrate would provide 

48-80% of daily energy intake

This amount of daily carbohydrate would help restore muscle 
glycogen levels



Carbohydrate Recommendations for Athletes

• Breakdown by Sport:
- 6-7 grams of carbohydrate daily for strength & power
- 7-10 grams for endurance athletes
- 10-12 grams for ultra-endurance athletes

• Some elite trained endurance athletes may sustain 
training on lower amounts (3-5 g/kg)

ACSM. ADA, Dietitians of Canada. Joint Position Paper: Nutrition & Athletic Performance. J of the Academy of Nut & Dietetics. 2016; 116(3), 508-509.



Carbohydrate Recommendations for Athletes

• Some recent research suggests 
training with low glycogen stores 
may induce gene expression that 
may enhance training adaptations 
(responders vs. non-responders)

• Ratings of perceived exertion (RPE) 
tend to be higher during training 
with low carbohydrate intake. 
Research is too limited to 
recommend training with low 
carbohydrate diets. 

• Williams, Melvin, Anderson, Dawn, 
Rawson, Eric. Nutrition for Health, 
Fitness, & Sport, 10th ed., 2013.



Protein Recommendations for Athletes

Do individuals in strenuous physical training, including 
the developing adolescent athletes, need more protein 
in the diet?

Varying viewpoints
- Need more protein

- ACSM, ADA, DC Position Statement on Nutrition for the athlete

- ISSN Position Stand

- Do not need more protein
- National Academy of Sciences in DRI report



Protein Recommendations for Athletes

Carbohydrate is the main fuel for endurance-type athletes

More dietary protein is recommended to: 
Restore protein used 

for energy

Promote synthesis of 
oxidative enzymes 
and mitochondria

Help prevent sports 
anemia

Account for losses 
during exercise 

(sweat, urine, GI)

Average = 20 
grams/day



Protein Recommendations for Athletes

Endurance Optimal Intake:

- 1.1 to 1.4 grams/kg body weight for aerobic endurance 
athletes

- 1.4 to 1.7 grams/kg body weight for intermittent high-

intensity sports

Williams, Melvin, Anderson, Dawn, Rawson, Eric. Nutrition for Health, Fitness, & Sport, 10th ed., 2013.



Protein Recommendations for Athletes

Strength & Power Athletes Optimal Intake:

- 1.5 to 1.8 grams/kg body weight

- Additional protein is often recommended to help 
support or promote increases in muscle tissue

Williams, Melvin, Anderson, Dawn, Rawson, Eric. Nutrition for Health, Fitness, & Sport, 10th ed., 2013.



Protein Recommendations for Athletes

Goal: Gain 1 pound of muscle mass per week in an 
athlete (70 kg) whose protein RDA is about 56 g/day

- 1 pound of muscle = 454 grams

- Muscle is 22% protein

- 454 x 0.22 = 100 grams of protein in 1 pound

- 100 grams/7 days  = about 14 grams of protein/day

- May use 20 grams of protein during exercise

- Protein needs
- 56 + 14 + 20 = 90 grams of protein/day

- 90 g/70 kg = 1.29 grams of protein/day



 PROTEIN g/kg 

Sedentary 0.8 

Strength-Trained, maintenance 1.2-1.4 

Strength-Trained, gain mass 1.6-1.8 

Endurance 1.2-1.4 

Intermittent, High Intensity 1.4-1.7 

Weig ht-Restricted 1.4-1.8 

Protein Recommendations for Athletes 



Fat Recommendations for Athletes

• Endurance training induces adaptations that enhance fat utilization and 
aerobic exercise performance
- expression of genes in the skeletal muscle that      enzymatic capacity for fat 

oxidation

- muscle triglyceride storage
- insulin sensitivity facilitates FFA entry to muscle

- FFA transporters in the muscle cell membrane

- sensitivity of muscle and adipose cells to epinephrine

- transport of plasma FFA into muscle during exercise

Williams, Melvin, Anderson, Dawn, Rawson, Eric. Nutrition for Health, Fitness, & Sport, 10th ed., 2013.



Fat Recommendations for Athletes

Fat use during exercise: Suggested limiting factors

• Inadequate FFA mobilization from adipose tissue

• Limited transport of FFA into the muscle cell

• Suboptimal metabolism of intramuscular FFA -

enzyme activity

• Increased carbohydrate oxidation may inhibit fat oxidation -

feedback inhibition

Williams, Melvin, Anderson, Dawn, Rawson, Eric. Nutrition for Health, Fitness, & Sport, 10th ed., 2013.



Fat Recommendations for Athletes

Dunford, Marie. Sports Nutrition, A Practical Manual for Professionals. American Dietetic Association. 2006, 57-59.

Diets containing 20-30 percent of energy from fat 
appear to be reasonable for endurance athletes

- > 30% may impair endurance performance

- > 30% may impair cognitive function



Overall Daily Needs

Carbs: 6-10 grams/kg/day (3-5 g/kg/day weight control)

Protein: 1.1- 1.8g/kg/day (no benefit in >2g/kg/day)

Fat: 20-30% overall calories/day

Dunford, Marie. Sports Nutrition, A Practical Manual for Professionals. American Dietetic Association. 2006, 57-59.



Nutrient Timing



Fuel for Competition - Carbohydrates

Possible beneficial effects if taken 1-4 hours before

• Ideal: 4 hours prior to event
- 4-5 g CHO/kg body weight (70 kg athlete: 280-350 grams of 

carbohydrate)
- (3-4 g CHO/kg body weight 3 hours out)

- (2-3 g CHO/kg body weight 2 hours out)

• 1 hour prior to event
- 1-2 g CHO/kg body weight

- 60 kg athlete: 60-120 grams of carbohydrate

Jeukendrup, Asker. Sports Nutrition from Lab to Kitchen. Meyer & Meyer Sport. 2010, 21. 



Fuel for Competition - Carbohydrates

Will eating carbohydrate immediately before an 
event improve physical performance?

• Exogenous carbohydrate

- Some usage as an energy source within 5-10 minutes
- Rapid emptying of stomach & absorption in intestines?

- Sensors in mouth (15 studies - + 2-12% performance increases)

- Peak use occurs 75-90 minutes after ingestion
- Contributes as much as 60-70% in latter stages of exercise

Williams, Melvin, Anderson, Dawn, Rawson, Eric. Nutrition for Health, Fitness, & Sport, 10th ed., 2013.



Fuel for Competition - Carbohydrates

Williams, Melvin, Anderson, Dawn, Rawson, Eric. Nutrition for Health, Fitness, & Sport, 10th ed., 2013.

Immediately before exercise
• Not beneficial if exercise is short in duration, or low 

VO2max

• May benefit performance in more prolonged aerobic 
endurance events > 60% VO2max

• 50-60 grams in a concentrated form
- Examples: sport/energy drinks



Fuel for Competition - Carbohydrates

Williams, Melvin, Anderson, Dawn, Rawson, Eric. Nutrition for Health, Fitness, & Sport, 10th ed., 2013.

Effects of exogenous carbohydrate on exercise 
performance:

• Very high-intensity exercise for < 30 minutes

- In general, no effect

• Very high-intensity resistance exercise training

- In general, no effect



Fuel for Competition - Carbohydrates

High-intensity exercise for 30 to 90 minutes

• Dependent on the exercise duration, exercise 
intensity, and training level of the athlete

• Some studies show benefits; possibly beneficial 
effects on the central nervous system; sprint 
performance in an overall aerobic event

Williams, Melvin, Anderson, Dawn, Rawson, Eric. Nutrition for Health, Fitness, & Sport, 10th ed., 2013.



Fuel for Competition - Carbohydrates

Carbohydrate intake during exercise:

• May enhance performance in prolonged 
aerobic exercise
• Maintains blood glucose
• Provides energy to muscles
• Reduces ratings of perceived exertion ~ 15-20 minutes

~ 1 gram/ minute, 
(60 grams/hr)



Fuel for Competition - Carbohydrates

Maximal Exercise Lasting Less Than 45 Minutes None Required

Maximal exercise lasting  about 45-60 minutes Less than 30 grams/hour

Team sports lasting about 90 minutes Up to 50 grams/hour

Submaximal exercise lasting more than 2 hours Up to 60 grams/hour

Near-maximal & maximal exercise lasting more than 2 hours Up to 50-70 grams/hour

Ultra-endurance events 60-90 grams/hour

Asker Jeukendrup, University of Birmingham



Fuel for Competition - PROTEIN

Consume protein, preferably with carbohydrate, 
before AND after workouts

• There appears to be little difference in anabolic 
responses  if protein is consumed either before or 
after exercise
• The protein source should contain all essential amino 

acids
- About 0.1 gram per kg body weight is recommended
- 7 grams for a 70-kg individual

Williams, Melvin, Anderson, Dawn, Rawson, Eric. Nutrition for Health, Fitness, & Sport, 10th ed., 2013.



Recovery Nutrition

What is the importance of carbohydrate 
replenishment after prolonged exercise?

• Rapid restoration of muscle glycogen important for 
some athletes

- Repeated bouts of prolonged, intense exercise on the 
same day

- Prolonged, intense exercise on consecutive days



Recovery Nutrition
What is the importance of protein replenishment 
after prolonged exercise?

• The inclusion of protein + carbohydrates does not 
further enhance post-exercise muscle glycogen 
synthesis when an adequate amount of carbohydrate 
(1.2 g/kg/h) is provided at frequent intervals. 
• If less carbohydrate is provided, the addition of 

protein may accelerate the rate of muscle glycogen 
synthesis.
• The inclusion of protein with carbohydrates will 

enhance lean body mass maintenance & gains (3-4:1 
ratio)



Recovery Nutrition

Post-Workout Fuel: 3-4:1 ratio CHO: PRO within 30 
min. of exercise

• 0.6-0.8 grams/kg carbohydrate
• 0.2-0.26 grams/kg protein

Recovery Options: Trail Mix
Commercial Recovery Shakes Protein Bars
Protein Smoothies Yogurt Parfait
Large apple/banana & peanut butter Jerky & Fruit



Sports Nutrition 

Using food & fluids to:

• Prevent INJURY



Injury Prevention

Must meet overall daily 
energy needs

Poor food choices can 
lead to deficiencies 

Genetics can lead to 
deficiencies

Certain foods can 
increase inflammation 

in the body

Certain foods can 
decrease inflammation 

in the body

Personality/Comfort



Low Energy Availability

• Athletes most likely to experience vitamin and mineral malnutrition
• Those who restrict energy intake
• Those who have severe weight-loss practices
• Those who eliminate one or more of the food groups from their diet
• Those who consume unbalanced diets

ACSM, AC, ADA



Hydration

To be properly hydrated, you must include:

Hydrating fluids (Gatorade, Water, Propel, Watermelon Juice, 
G2)

Electrolytes (Salty foods, the Right Stuff, Gatorlytes, Gatorade, 
G2)

Carbohydrates (fruit, sweet potatoes, bars, rice, bread, veggies)

If any of these are deficient, it will lead to decreased 
performance & increased risk of injury. 



Hydration

How to figure out your fluid hydration needs:

Your current weight: ________ / 2 =   (a.)_________     base-line fluid 
needs (oz.)/day

Weight lost at practice:  _____ x 20 = (b.)_________      oz. needed 
for recovery

Total needed/day of hydrating fluids: (a+b) ________ oz. 

Divide total by 20 = _________ Total bottles of fluids/day

Hydrating fluids: water, propel, coconut water, G2, Gatorade. NOT 
milk, Juice, alcohol, or soda. (Alcohol dehydrates you for 72 hours!)

Are you a salty sweater? Use coconut water, propel, G2, & Gatorade 
over water.  



Hydration

How to figure out electrolyte needs:

A pound of sweat contains 400-700 mg Sodium, and 80-100 mg Potassium.  During 2 hours of 
practice or a game, athletes may lose anywhere from 1,800-5,600mg Sodium, and 300-800 mg 
Potassium.  (The more you adapt to intense exercise, less of these nutrients will be excreted.) 

Foods such as soups, pickles, pretzels, and cheese will add these electrolytes naturally. Watermelon, 
celery, bell peppers, strawberries, cantaloupe, cucumbers, tomatoes, spinach, and broccoli are 
known for their high water content and electrolytes to help aid in hydration. 

Salty sweaters may need to add in The Right Stuff or Gatorlytes to fluids before bed, practice and 
after practice! The Right Stuff contains 1780 mg sodium.  Gatorlytes contain 780mg sodium. 



Sports Nutrition 

Using food & fluids to:

• Speed RECOVERY & HEALING



Speed Recovery & Healing

Current body of research supports protein as important aspect of post-
exercise recovery
• Take advantage of the Recovery WINDOW!
• Include protein, along with carbs, in every meal & snack (2/3 carbs and 1/3 

protein)
• Protein builds and repairs muscles and helps muscles contract BUT…large amounts do 

not help performance
• Examples: meat, poultry, fish, eggs, dairy, nuts, dry beans, protein powder/bars
• Needs: 1 gram per pound body weight per day

10 GRAMS OF PROTEIN = 1 oz. meat/ 1 cup milk/ 1oz. cheese/ 1 cup beans/ 2T 
peanut butter/  1/4 cup nuts/ 1 orgain protein bar



Speed RECOVERY & HEALING

Anti- Inflammatory Foods: 
• decrease inflammation
• Reduce pain & fatigue
• Increase recovery time

Found In:
ü Omega-3 essential fatty acids (cold water oily fish, 

walnuts, flax seeds, olive oil & pumpkin seeds)
ü Carbohydrates & Fiber (whole grains, vegetables 

and fruits) 
ü Pineapple
ü Apples
ü Berries
ü Citrus
ü Onions
ü Salmon, Mackerel, Tuna
ü Ginger, Turmeric, Garlic
ü Peppers
ü Avocados
ü Nuts/Seeds



Speed RECOVERY & HEALING

Inflammatory Foods: 
• increase inflammation
• increase your pain from the 

inflammation 
• may also raise your risk for 

chronic disease

Found In:
ü junk foods
ü high-fat meats
ü Processed meats (nitrates)
ü Sugar
ü fast foods
ü Saturated Fats/Trans Fatty Acids

Found in high fat meats, fried      
foods

    



Speed 
Recovery & 
Healing

Day to day 
recovery

Long term 
recovery

Bone Fractures

Soft Tissue- non-
surgical injuries

Concussions

Surgeries 



What is an 
Ergogenic 
Aid?

Ergogenic
• Defined as a means to increase potential 

for work output
• Performance-enhancing techniques
• Performance-enhancing substances

Classes of ergogenic aids
• Mechanical aids (shoes)
• Psychological aids (hypnosis)
• Physiological aids (blood doping)
• Pharmacological aids (caffeine)
• Nutritional aids (protein)



Why are 
Nutritional 
Ergogenic 
Aids so 
Popular?

Use of drugs is illegal
• Doping
• World Anti-Doping Agency (WADA)

Dietary supplements
• Sports supplements

Popularity
• Belief in magical properties of some 

supplements
• Recommended by coaches and fellow athletes
• Shrewd advertising and marketing

• Endorsement by star athletes



Are Nutritional Ergogenic Aids Effective? 

Research suggests a few are but most are not
• Supplements  are found in each nutrient class
• Carbohydrates: Specific forms such as ribose
• Fats: Specific fatty acids such as omega-3
• Protein: Specific nitrogen compounds such as creatine
• Vitamins: Specific vitamins such as B12
• Minerals: Specific minerals such as phosphate salts
• Water: Special oxygenated waters
• Others: Food drugs like caffeine and herbals like ginseng



Are Nutritional Ergogenic Aids Safe?

• Most over-the-counter (OTC) dietary supplements are safe taken as 
directed
• Potential problems
• Product may not contain substances as per the Supplement Facts label
• Athletes may use the concept “If one is good, ten is better”

• Young athletes



Are 
Nutritional 
Ergogenic 
Aids Legal?

Some dietary supplements banned in 
sports

Anabolic’s such as 
androstenedione

Stimulants such as 
ephedrine

Intentional or inadvertent 
contamination

Intentional inclusion of 
banned substance

Processed in factory 
that produces banned 

substances



What is Nutritional Quackery?

• Misinformation
• Promotion of worthless product
• Glitzy brochures; Infomercials

• Supplements are big business
• Estimated $25 billion annual sales

Dietary Supplements Health and Education Act
• Supplement Facts label

• Statement to the effect that the FDA has not evaluated the effectiveness of this product



Why is 
Quackery So 
Prevalent in 
Athletics? 

Attempts to gain a competitive edge

Possible factors promoting quackery in 
sports

Eating 
behaviors of 
star athletes

Advice from 
coaches

Misinformation 
in sports 

magazines and 
books

Direct 
advertising to 

the athlete



How Do I Recognize Quackery? 

• Some questions to ask about products:
• Does it promise quick improvement in health or sports?
• Does it contain some magical ingredient or formula?
• Is it marketed by popular personalities or sports stars?
• Does it exaggerate a single truth about an ingredient?
• Does it question the integrity of the scientific or medical establishment?
• Does the person or magazine who recommends it also sell it?
• Is its claim too good to be true?



Helpful 
Websites:

www.consumerlab.com

www.sportsrd.org 

www.scandpg.org

www.gssiweb.org 

http://www.consumerlab.com
http://www.sportsrd.org
http://www.scandpg.org
http://www.gssiweb.org


Case Study



Optimal Diet Composition

Day to Day:
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Athlete X Calories

BW 154 %BF 12% BMR 1785.22 AF 1.75 3123.75



Optimal Diet Composition
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Athlete X Calories

BW 154 %BF 12% BMR 1785.22 AF 1.75 3123.75

Total Calories 3124

Total Carbohydrates 560 g

Total Proteins 112 g

Total Fats 48 g

Total Fluids 100 oz. 



Optimal Diet Composition
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Athlete X Calories

BW 154 %B
F

12
% BMR 1785.22 AF 1.75 3123.75

Total Calories 3124

Total Carbohydrates 560 g

Total Proteins 112 g

Total Fats 48 g

Total Fluids 100 oz. 

6 am pre workout

Carbs 100g

Protein 25 g

Fat 10g 

8 am Breakfast

Carbs 150 g 

Protein 30 g 

Fat 10 g

11am Snack

Carbs 125 g 

Protein 25 g 

Fat 10 g 
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30 grams carbohydrate =
★ 2 slices bread
★ 1 cup fruit
★ ½ cup dried fruit
★ ½ bagel
★ 1 cup potato, rice, corn
★ 3  cups cooked vegetables

10 grams protein =
★ 1 oz. meat/ fish
★ 1 cup milk
★ 1 oz. nuts
★ 1-2 eggs

10 grams fat = 
★ 1 tbsp. nut butter
★ ¼ avocado
★ ¾ tbsp. oils
★ ¼ cup nuts 



Pre-Workout Fuel

59

• 4 hours prior
- 4-5 grams/kg CHO, 

some lean protein, 
little fat

• 1 hour prior

- 1-2 grams/kg CHO

• Immediately before

- 1 gram/kg CHO, 
mostly fluids

• 4 hours before
- 70 kg runner (280-350 grams)

- Large bagel (75g)

- Turkey breast 3 oz (30 g 
protein)

- 12 oz. Orange juice (45 g)

- 1 cup Yogurt, fruit (50g)

- Banana (30g)

- 30 oz. Gatorade(53g)



Pre-Workout Fuel
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• 4 hours prior
- 4-5 grams/kg CHO, 

some lean protein, 
little fat

• 1 hour prior
- 1-2 grams/kg CHO

• Immediately before
- 1 gram/kg CHO, 

mostly fluids

• 1 hour before
- 70 kg runner (70-140 grams)

- Banana (30g)
- 30 oz. Gatorade (53g)

• Immediately before
- 70 kg runner (70 grams)

- Spoonful of honey (20g)
- 30 oz. Gatorade (53g)



     The Rest of the Day - Breakfast 

  Good Sources of Carbs: 

100 percent  whole-wheat  
toast 

Cereal  with  3-5 grams  of  
fiber/serving  

Oatmeal 

Sandwich/bagel  thins 

Fresh fruit/berries  

  Good Sources of 
Protein: 

Eggs  

Greek yogurt 

Low-fat  dairy 

Orgain Nutrition Shake 

1 percent  string cheese  

Deli  lunch  meat  (turkey, 
ham,  roast  beef,  chicken) 

Nuts 

Beef  Jerkey 

Good  Sources  of 
Healthful Fats: 

Fish  

Avocado  

Peanut  butter  

Nut butters  

A variety  of  nuts 

61 



  

  

 

   

 

 

   
   

The Rest: Lunch & Dinner 

  Good Sources of Carbs: 

100 percent whole-wheat 
bread 

Brown  rice 

Quinoa 

Whole wh eat  pasta 

Fresh fruit/berries 

  Good Sources of 
Protein: 

Low-fat dairy 

2% string cheese 

Deli lunch meat (turkey, 
ham, roast beef, chicken) 

Beans 

  Good Sources of 
Healthful Fats: 

Guacamole 

Olive oil, coconut oil 

Nut butters 

Nuts & seeds 

62 



               

Final Thoughts 

  

  

Translating Nutritional
Information 

Into Effective Fueling 

• Nutrition Goals & Requirements 
are not static! 

• All athletes can benefit from 
nutrient timing & density 

• Optimize training adaptations 
individualized for strength & 
power or endurance sport 

63 
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