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Energy for Physical Activity

• Energy from 
food we eat is 
stored for future 
use

• During physical 
activity we release 
the stored energy 
in order to power 
activity
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Storing Energy for Future Use

Ingestion

•Consumption of nutrients from food

Digestion

•Digestive enzymes break down nutrients in the stomach and 
small intestines

•Carbohydrates → Sugar

•Fats → Fatty Acids

•Proteins → Amino Acids

Absorption

•Nutrients cross from the small intestine in to the blood 
stream 

Storage

•Sugars → Liver and Muscle (stored as glycogen)

•Fatty Acids → Adipose Tissue

•Amino Acids → Liver (makes new proteins, and eliminates 
excess amino acids)
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Energy Requiring Process

• Intense physical activity is a huge 

energy demanding process

– Increased heart rate

– Increased breathing rate

– Increased sweating rate

– Increased muscle contractions

• Failing to provide adequate energy will

impact performance
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Energy Use in Exercise
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1. Energy freely circulating in the 

bloodstream → body is always 

prepared ‘just in case’ a person all of  a 

sudden increases energy expenditure, 

and is used up very rapidly (~30 

seconds)

2. Free glucose in the 

muscle is burned for energy 

to sustain initial activity, 

and lasts 1-2 minutes

3. Remaining energy is 

made by burning fat and 

sugar, and can last until 

energy stores run out



Manufacturing New Energy
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ATP 
(oxidative)

Glucose from 
Carbohydrates 

(vast 
majority!)

Fatty Acids 
from Fats 

(some)

Amino Acids 
from Proteins 

(very little)

Stored energy (mainly carbohydrates and fats) is ‘burned’ as fuel with 

oxygen in order to power activity → process called oxidative 

phosphorylation 



Carbs, Fats, and Sports Intensity
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• At 80% VO2 Max, nearly all energy is coming from carbohydrate!

• Common Statement: “You burn more fat with low intensity exercise than high 
intensity exercise”
– Very misleading! You do burn a higher overall PERCENTAGE of  fat at low 

intensity, but less TOTAL CALORIES than if  doing high intensity

• Example:
– Jack exercises for 60 minutes at low intensity, burning 200 total calories, 75% (or 

150 calories) of  which are from fat

– Jill exercises for 60 minutes at high intensity, burning  1000 total calories, 20% (or 
200 calories) of  which are from fat

– Jack burns 150 calories from fat, whereas Jill burns 200 calories!



Nutrition Matters!

• What you eat prior to sports is very important

• As seen in previous slides, the body mainly utilizes 

carbohydrates for energy

• Feeding the body optimally has many benefits:

– Delayed fatigue

– Lower risk of  falls and dizziness

– Less muscle soreness

– Improved hydration

– Improved muscle building

– Many, many more!

10



Risk of  Inadequate Nutrition (Females)
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• Female athletes who do not meet energy demands 

are at increased risk of  menstrual and bone density 

problems
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ACTIVE PEOPLE
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Components of  Nutrition

• Carbohydrates

• Proteins

• Fats
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Macronutrients Micronutrients

• Vitamins

• Minerals



Foods and Nutrients

Food Carbohydrate Protein Fat

Vegetables X

Fruit X

Grains X

Beans/Legumes X X

Nuts/Seeds X X X

Dairy X X X

Meat X X

Oils X
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Nutrition Targets for Crossfit

• Crossfit requires 
endurance with short 
bursts of  high intensity 
power

• Carbs provide the 
proper energy substrate 
to fuel oxidative 
phosphorylation
– Goal: Optimize stored 

sugars (glycogen) to 
provide long term 
endurance, and keep 
refuelling the glycolysis 
pathway for bursts in 
power
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Ideal 
Macronutrient 

Breakdown

Carbs (50-60%)

Protein (20-25%)

Fats (20-25%)



General Nutrition Guidelines for Athletes

• Rule #1: eat small frequent meals

• Rules #2: drink LOTS of  water 

throughout the day, and more before, 

during, and after sports

• Rule #3: nutrition for athletes is split in to 

two separate entities: 

– 1. Everyday normal eating (discussed today)

– 2. Sports related eating (discussed Saturday)
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Daily Eating Overview
Meal Time Target Why?

Breakfast 8:00am Carb, Protein,  

Healthy Fat

Support muscle glycogen 

recovery from previous day 

activity

Snack 10:00am Carb and Protein Healthy Metabolism

Lunch 12:00pm Carb, Protein, 

Healthy Fat

Achieving nutrition targets for 

peak bone mass and energy 

output

Snack 2:00pm Carb and Protein Healthy Metabolism

Pre-Game * 1-2 hours before Carbohydrate Provide the body with the 

energy needed to perform

Post-Game* Immediately After Carb and Protein Refuel energy consumed during 

sports

Dinner 7:00pm Carb, Protein, 

Healthy Fat

Replenishing and achieving 

nutrition targets

Snack 8:00pm Protein Lean muscle growth during 

sleep

17*Omit on day’s off, and adjust the timing based on the day’s activity



Nutrition Fundamentals

• Everyday Normal Eating

– Vegetables: wide variety, including lots of  greens

– Fruit: wide variety, especially brightly coloured

– Beans, Legumes, Nuts, Seeds

– Complex Carbohydrate Grains: whole grain 
breads, wild rice, quinoa, steel cut oats

– Lean Protein: chicken, turkey, fish, eggs

– Healthy fats: olive oil, avocado, coconut oil

• Sports Related Eating (next topic)

– Simple carbohydrates

– Low fibre, low fat, low protein
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Breakfast

• Should include a complex carb + lean 
protein + fruit and/or vegetable

• Choices Include:

– 3% Greek Yogurt, Granola with Nuts, 
Berries

– 2 egg omelet, mixed vegetables, cheese

– Steel cut oatmeal, berries, nuts, almond 
milk  

– Scrambled eggs, whole grain toast
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Lunch

• Sandwiches or Wraps: use whole grain 

breads + lean meats (avoid cold cuts 

d/t nitrates) + vegetables

• Big Salad: Mixed greens and vegetables 

+ lean protein + olive based dressing

• Dinner leftovers
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Dinner

• 4 Components to Include:
1. Lean protein: chicken, turkey, fish

2. Healthy Fat: olive oil (drizzled on 
vegetables)

3. Large Portion of  Vegetables: ideally green 
(kale/spinach), but any work 

4. Complex Carbohydrate: quinoa, wild rice, 
whole wheat pasta

• Examples: Chilli, Brown Rice Pasta with 
vegetable meat sauce, Stir Fry with 
Brown Rice
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Snacks

• Fruit: any, but especially bananas and 

berries, apples with nut butter

• Granola bars

• Nuts and Seeds (make a Trailmix)

• Hummus and Raw Veggies

• Pure Fruit of  Vegetable Juices

• Cheese and Crackers
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BODY COMPOSITION 

CHANGES

Section III
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Healthy Nutrition is about 

BALANCE!
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Healthy food 

choices that align 

with your GOALS

Less healthy food 

choices that align with 

your HAPPINESS

Too much 
restriction

Too much 
excess

Any extreme, POSITIVE OR NEGATIVE will tip 

you out of  balance and IS NOT SUSTAINABLE!



3 Criteria to Consider

1. Timing: WHEN do you eat?

2. Choices: WHAT do you eat?

3. Quantities: HOW MUCH do you eat?

25

1. Timing 2. Choices 3. Quantities
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Food Timing

Unpredictably or infrequently (i.e. 
skipping meals)

3 large main meals 

Small frequent meals

Small frequent meals avoiding after 
dinner eating

Small frequent meals in a defined ‘eating 
window’ (i.e. intermittent fasting)

Including longer duration fasting

Less 
Restrictive, 
but less 
effective

More 
effective, but 
more 
restrictive

Question: Where do you currently on this list?



Timing Matters!
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Small frequent meals keep the metabolic rate the highest, 

while avoiding fat gain or muscle loss!



Small Frequent Meals

• Changing body composition is more effective 
when foods is eaten more regularly through the 
day!
– Unlike popular belief, it’s not because this 

increases metabolism!

• Benefits:
– Less likely to overeat when constantly in a fed 

state

– More likely to make better food choices: what do 
you crave when you’re REALLY hungry?
• Sugar, right! 

– Improved blood sugar and cholesterol control
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Skipping Meals

• Detrimental to weight loss!

• When you don’t eat for a long duration, your 
brain thinks: FAMINE!! It has no ability to 
know that you’re doing it on purpose!

– Very strong survival mechanisms kick in to 
protect you

– Cortisol increases to store every calorie you 
consume at your next meal as fat

– You crave sugar and fat

– Your brain begins to ignore your ‘full’ hormone 
called leptin and you overeat
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Fasting  Starvation

• Intermittent fasting is choosing to eat in a 
defined ‘window’ of  the day (i.e. 10am to 
5pm)

• How does it help? 

– Reduces insulin

– Increases leptin (full hormone)

– Decreases ghrelin (hungry hormone)
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More on Leptin

• Since our full hormone is produced in 

the fat cells, too much fat can cause too 

much leptin, and we start to ignore it!

– Leptin Resistance! → intermittent fasting 

is one to the best ways to fix this!

31
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Food Choices

Eating mostly processed, pre-packaged, 
and ‘fast’ food

Eating cooked meals, but relying heavily 
on processed grains and starches

Cooking meals with more focus on 
eating some fruits and vegetables

Purposely avoiding processed foods, 
ensuring lots of  plant based foods with 

lean proteins (Mediterranean Diet)

Purposely avoiding high glycemic foods

Using a restrictive menu, such as 
ketogenic eating

Less 
Restrictive, 
but less 
effective

More 
effective, but 
more 
restrictive

Question: Where do you currently on this list?



Implementing Whole Foods
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Before

-Diet focused heavily on 

red meat and bad fats

-Bleached white flour 

bread and pasta

-Processed white rice

-Eating potatoes as the 

primary vegetable

-Pastries, sweets, fruit 

juice, and pop

After

-Chicken, turkey, fish, 

and free range eggs

-Whole grain bread and 

pasta

-Brown or wild rice

-Larger quantities and 

varieties of  vegetables

-Fresh fruit and water



Healthy Weight Loss Eating in 

Action

• Focuses on whole food anti-
inflammatory eating (i.e. 
Mediterranean Diet)

• Target Nutrient Ratios:
– 25% carbohydrate, 25% 

protein, 50% fat

– Why? 
• Balances insulin and leptin

• Provides balance

• Promotes breakdown of  stored 
fat and building of  new muscle 
(i.e. weight loss)
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Ideal 
Macronutrient 

Breakdown

Carbs (25%)

Protein (25%)

Fats (50%)



What about Ketogenic?
• Topic all on itself!

• Based on drastic reduction in 
carbohydrate, moderate protein, lots of  fat

• Can work well for some people, but need 
to monitor: kidney function, cholesterol, 
electrolytes 
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Food Quantities

Eating until you are content

Mindfully limiting portions

Purposely building meals using 
specific ratios of  ingredients

Tracking foods on an app

Measuring and weighing foods

Less 
Restrictive, 
but less 
effective

More 
effective, but 
more 
restrictive

Question: Where do you currently on this list?



How Important?

• Very important!

– Need to burn more calories than consume 

in order to lose weight

• BUT….if  you make good foods 

CHOICES at the right TIMES, you are 

more apt to make good portion 

decisions

– Recall: leptin, insulin, etc from previous 

slides
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Low Calorie Conundrum

• Calorie Restriction reduces metabolism
– Thus, the less you eat, the less you can eat to 

maintain weight

– Leads to a quick return to the original weight 
after the diet ends (set-point phenomenon)

• Yo-yo dieting causes flabby body 
composition
– Calorie restriction causes breakdown of  

muscle, but weight is regained as fat!

– So when weight is regained, a higher 
proportion of  fat results!
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Building Balanced Meals

• Meal Components

– 2 cup vegetable or fruit (B, 

L, D)

– 3 oz lean protein (B, L, D)

– 1 tbsp healthy fat (B, L, D)

– ½ cup cooked whole grain 

(D**)

• **consider eliminating to lose 

weight faster!
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Specific Nutrition & Hydration 
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SPORTS SPECIFIC 
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Section I
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Sports Nutrition

• Improving performance in 

sport by providing the fluids 

and foods the body requires to 

power a specific activity
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Practice Sports Foods First!

• NEVER eat an unfamiliar food prior to 

major physical activity (exhaustive 

exercise, running a marathon, etc)

– ALWAYS ensure you can tolerate the food 

in low intensity exercise first!!

– Make a list of  tolerated foods and stick to 

it!
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Or you might end up like this!



A Friendly Reminder: Energy Use 

in Exercise

46

1. Energy freely circulating in the 

bloodstream → body is always 

prepared ‘just in case’ a person all of  a 

sudden increases energy expenditure, 

and is used up very rapidly (~30 

seconds)

2. Free glucose in the 

muscle is burned for energy 

to sustain initial activity, 

and lasts 1-2 minutes

3. Remaining energy is 

made by burning fat and 

sugar, and can last until 

energy stores run out



Put a Different Way…
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The harder you work out, the 

more important stored sugar 

(glycogen) is in your muscles!!



Manufacturing New Energy
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ATP 
(oxidative)

Glucose from 
Carbohydrates 

(vast 
majority!)

Fatty Acids 
from Fats 

(some)

Amino Acids 
from Proteins 

(very little)

Stored energy (mainly carbohydrates and fats) is ‘burned’ as fuel with 

oxygen in order to power activity → process called oxidative 

phosphorylation 



Carbs, Fats, and Sports Intensity
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• At 80% VO2 Max, nearly all energy is coming from carbohydrate!

• Common Statement: “You burn more fat with low intensity exercise than high 
intensity exercise”
– Very misleading! You do burn a higher overall PERCENTAGE of  fat at low 

intensity, but less TOTAL CALORIES than if  doing high intensity

• Example:
– Jack exercises for 60 minutes at low intensity, burning 200 total calories, 75% (or 

150 calories) of  which are from fat

– Jill exercises for 60 minutes at high intensity, burning  1000 total calories, 20% (or 
200 calories) of  which are from fat

– Jack burns 150 calories from fat, whereas Jill burns 200 calories!



It’s all about the glycogen, baby!
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Hitting the Wall
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Interesting tidbit: this crossover point is the moment 

where everything goes wrong when a person ‘hits 

the wall’…and is more likely if  muscle glycogen is 

poor!



Everyday vs Sports Eating

Food Type Daily Eating Before Exercise

Bread Whole grain White 

Pasta Whole wheat White

Rice Brown or Wild White

Crackers ✓ ✓

Fruit ✓
✓ (berries, melons, 

bananas, apples, pears)

Beans/Legumes ✓ 

Quinoa ✓ 

Vegetables ✓ 

Oils ✓ 
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Pre-Exercise Food

• Avoid high fat, high fibre, and high 
protein foods
– Digested too slowly

– Food left in your stomach will cause you grief  
during exercise: cramps, nausea, etc.

– Protein contributes negligible energy during 
exercise

• Opt for a high carbohydrate meal →
maximizes muscle glycogen!
– If  trying an unfamiliar food, eat a little to see 

how you tolerate it before making it an entire 
meal!
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Pre-Workout Carbohydrate Food 

Choices
• Greater than 1 hour to start of  activity

– Oatmeal

– A few mixed nuts (no peanuts)

– Nut butters (almond, cashew)

– Fruit: berries, melons, bananas, apples, pears

– Vegetable juices (juiced fresh at home)

– Pasta (whole grain) 

– Yogurt/cottage cheese

– Egg whites

• Less than 1 hour to start of  activity

– Fresh fruit or fresh fruit juices
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But I Workout at 5am!?!?

• Then wake up at 4am for breakfast

– Just kidding! ☺

• Working out in a fasted state has many 

benefits!

– Improved insulin sensitivity

– Higher growth hormone (burns fat and 

builds muscle)
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How Much Water Per Day?

• Where did “8 cups per day” come from?

– Nobody knows

– But it’s not from research!
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So, How Much Water Then?

• Vague answer of  the day: Enough so you’re not 

dehydrated!?!

– Different for everyone, and depends on level of  activity, 

age, duration of  exercise

• Proper hydration for shift sports:

1. Sip water throughout the day (keep a water bottle with 

you)

2. Drink 500 ml of  water 60-90 mins pre-exercise

3. Sip water until the game/practice begins

4. Sip water if  short rest between sets 

5. GULP water if  longer rests

6. 500 ml immediately post-exercise
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What about Sports Beverages?

• No!  They’re just a bunch of  

sugar you don’t need

• Studies repeatedly shows no 

benefit unless competing in 

exhaustive high intensity 

exercise for >4h

• If  worried about electrolytes, 

have sweat that burns your eyes, 

or experience cramping consider 

coconut water

– Mix 50:50 with water
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Post-Exercise Meal
• Refill the energy burned during activity

• Mainly interested in carbohydrates + small 
bit of  protein

• My favourite choice: smoothie blended 
before the game (carb + protein + 
hydration)
– 1 medium banana

– 1 cup spinach/greens

– 1 cup Strawberries

– 1 cup Unsweetened                                                     
Almond Milk

– 2 tbsp hemp hearts                                                                               
(or a different protein)
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Glycogen Recovery after 

Exhaustive Exercise
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This line should be steep in post-

workout recovery if  you’re recovering 

properly



What if  You Do a Bad Job at 

Muscle Recovery?

61



Ergogenic Aids

• Substances that increase energy 

production and aid in muscle recovery 

• Considerations:

– Acetyl-L-Carnitine

– BCAA’s

– Whey Protein

– Creatine
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Acetyl-L-Carnitine 

• Amine substance made from amino acids (lysine 
and methionine)

• Shuttles fatty acids from cells in to mitochondria to 
be burned

• Evidence base: increase fat burning % during 
physical activity thereby increasing peak 
performance ability. Also aids in muscle glycogen 
recovery

• Conditions to be effective:
– High intensity exercise (VO2 Max >70%)

– Taken consistently and just prior to exercise

• Who might benefit? People who work our regularly 
to exhaustion. 
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BCAA’s

• Branched chained amino acids

• Evidence: reduce central nervous

system fatigue, improve muscle 

recovery, improve muscle growth
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Whey Protein

• Are you getting enough protein?
– If  you are working out 3 days per week or more,

your protein demand is approximately 1.4 – 1.7 
g/kg

• Powdered protein is a good way to ensure you
are getting enough protein, and an efficient way
to deliver protein post workout
– Helps with muscle recovery and muscle building

• No benefit when used before workout
– Might even be harmful, as nitrogen waste is 

produced when proteins are broken down, which 
cause your kidney to excrete water, increasing 
dehydration risk
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Creatine

• An amino acid found in muscle, 
responsible for delivering phosphate to 
ADP to stimulate muscle contraction

• Evidence:
– Increases MUSCLE MASS by increasing 

water held in muscle

– Increases ENERGY output by 6-8%

– Improves POWER by up to 20%

• Caution: causes water retention, and the 
scale will read higher!
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More on Creatine
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Cramping: a muscle problem

• Cramping
– When muscle contracts, but 

does not relax

– Cause: exercising when 
muscles are too fatigued or 
when not properly hydrated

– Solution: allow adequate 
muscle recovery after 
exercise and provide better 
hydration 

– Consider magnesium
before bed
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Stitch: a gut problem

• Stitch: also called “Exercise Related Transient 
Abdominal Pain”
– When too much blood perfusion to the bowels 

during sports (i.e. you are trying to digest food 
while exercising)

– Cause: eating too close to exercise, or eating too 
much fibre, fat, or protein

– Solution: eat a high carbohydrate meal, spaced 
further from activity
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Putting it All Together

Food Fluids

Pregame

When Amount What When Amount What

1-3 hours 

before
Until Full

High carb, 

low protein, 

low fat, low 

fibre

1.5 hours 

before
500 mL Water

- - -
Sip Until 

Starting

1.5 cups (375 

mL)
Water

During

When Amount What When Amount What

- - -
Throughout 

play
1000 mL/hr

Water (or 

50:50 water to 

coconut 

water)

Postgame

When Amount What When Amount What

As soon as 

able
Until Full

High carb & 

protein meal

Immediately 

after
500 mL Water

- - -
Sip Until 

Finished

Additional 

500 mL
Water
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Sports Nutrition Checklist
Stage When What Completed?

Pre-Game

1-3 hours pre-game 

(space further from 

exercise if you have 

troubles with 

cramping/indigestion)

Pre-game meal. Low in protein/fat/fibre, higher in carbohydrate:

• Oatmeal

• A few mixed nuts (no peanuts)

• Nut butters (almond, cashew)

• Fruit: berries, melons, bananas, apples, pears

• Vegetable juices (juiced fresh at home)

• Pasta (whole grain) 

• Yogurt/cottage cheese

• Egg whites

1.5 hours pre-game Drink 500 mL Water

Up until game time Sip Water at regular intervals

During Game Between shifts Drink water, aim for 1 L per hour of activity

Post-Game

Immediately 500 mL of water

Immediately Consume recovery drink (Blended before exercise)

As soon as tolerated 

(dinner)

Post-game meal. Options to choose from:

• 5 oz protein, 2 cups vegetable, 2 tbsp healthy fat, ½ cup 

cooked grain
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Lectures/Appearances:

To be announced

Today’s lecture is available for download on our website.


