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1 • Eating for Energy

The importance of nutrition as a foundation for training

The foods you choose on a daily basis have a profound impact
on your health, your energy and your performance in sports.
The better you fuel your body, the more energy your muscles
can store, the faster you recover and therefore the harder you
can train. Your “fuel” determines your athletic potential. Food is
the foundation of your training!  

Food As Fuel
Your body derives energy from 3 main food sources:
Carbohydrate, Protein and Fat. In general, carbohydrates are
your main fuel for exercise, proteins are the building blocks for
muscle and fats provide a concentrated source of energy.

Finding the proper balance of these main
nutrients is the key to increased energy,
longer endurance and faster recovery. To

better understand the role of these nutrients, think of your body
as a high performance car. Carbohydrates are the “high octane
fuel”. Carbs are an efficient fuel source that burns clean and
fast. You must keep your fuel tank topped up at all times to
avoid “running out of gas” therefore you should consume
carbohydrates regularly throughout the day.  Spend a little extra
time and effort to get the high quality “fuel” by choosing
complex carbohydrates that are less refined, such as whole
wheat breads, pastas and brown rice. Protein is analogous to
the engine in your car. You need regular amounts of protein
each day to facilitate repairs, in particular repair of muscle after
a hard workout. Unlike carbohydrate, protein is not burned as
a main fuel therefore you do not need to eat large quantities.
Lastly we also need a small amount of high quality fats in the
diet to keep everything running smoothly similar to the
importance of oil in our car. To complete the analogy, think of
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water as your coolant. Without adequate water our engines will
overheat and we will be forced to cool off at the side of the
road. 

Achieving the Right Balance
Put into scientific terms, individuals who exercise need a
minimum of 55-65% of calories from carbohydrate, 12-15%
from protein and 20-25% from fat. Scientific terms are useful for
scientists but when serving up your dinner meal, percentages of
nutrients may be hard to measure. One method to achieve the

right balance is to aim for a dinner plate that is
3/4 carbohydrates (vegetables, grains, fruits) and
1/4 protein (meats, beans, soy, dairy). Even
though this looks like 75% carbohydrate, carb
sources are bulkier and also contain some
protein so that it actually comes out close to the

recommended %’s above. Refer to Chapter 3 for more details
on meal timing, balance and portions.

Another tool to use is the Canada’s Food Guide to Healthy
Eating. The Canada’s Food Guide was developed for the general
public however the principles are very applicable to athletes
(Appendix a). The Food Guide advocates choosing whole grain
and enriched carbohydrates, emphasizing dark green and
orange vegetables and choosing lower fat dairy and leaner
protein sources. The recommended food servings will provide
approximately 1800-3200 calories with a balance of 55%
carbohydrate, 15% protein and less than 30% fat. Some athletes
will require additional servings of all food groups to meet their
energy requirement. Refer to Appendix d for details on how to
get some guidance for setting up a “Specific Eating Plan for
You”. 

Carbohydrate, Glycogen and Endurance
Carbohydrates (carbs) come from any food that is starchy or
sweet. Main sources include grains, breads, pastas, fruits,
vegetables and to a lesser extent, dairy products. When carbs
are consumed they are broken down and stored in the body as
glycogen. Glycogen is simply the technical name for stored

C a r b s

P r o t e i n
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carbohydrate. Glycogen is stored mainly in the liver (used for
blood sugar control) and in our muscles (used as fuel for
exercise). In fact, it is one of the only fuels we can burn during
anaerobic exercise. Anaerobic exercise can be defined as
working at pace where it is difficult to talk without gasping for
air. In other words, if you are out of breath or working at a high
intensity your main fuel is glycogen. Even in low to moderate
intensity exercise such as walking or marathon running
glycogen is still the limiting fuel. If you run out of glycogen
during a workout you will “hit the wall” and have to stop.  

Think of glycogen as the “wick” in a candle and
your fat stores as the wax. If you have no
glycogen you cannot sustain a flame and
therefore cannot burn energy even with lots of
stored fat available.  Similar to a candle, our
body stores of glycogen (the wick) are very small

in comparison to fat stores (the candle wax). Our glycogen
stores alone can only sustain high intensity exercise for about
90 minutes. If we used only our fat stores for energy we could
theoretically run 4 marathons back to back! Unfortunately fat
can only be burned in aerobic conditions and only in the
presence of a small amount of glycogen (the wick). So we come
back to carbohydrate and glycogen as the limiting factor for
endurance exercise. One last point to consider is the ability for
glycogen to recover after a workout. If you are exercising for
more than 90 minutes you are depleting your glycogen stores.
Keep in mind glycogen takes 24-48 hours to fully replenish –
even when eating a high carbohydrate diet. Refer to the section
“Eating after Exercise” (p.20) for tips on speeding up recovery.

Summary on Glycogen:
It is the storage form of carbohydrate
It is the limiting fuel for endurance exercise 
It is needed to burn fat 
We have a limited capacity to store it 
It recovers slowly 

Therefore athletes need to eat a 
high carbohydrate diet.
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Eating Before Exercise
The purpose of a pre-exercise snack is to help
maintain your blood sugar until the exercise starts.
Carbohydrate from a  pre-exercise snack is broken
down and absorbed into the blood stream as

sugar. The body very closely regulates blood sugar because it is
the main fuel used by the brain. If blood sugar drops the brain
will trigger a breakdown of glycogen (muscle fuel) and possibly
steal essential energy from your muscles. To optimize energy for
your workout aim for a small meal or snack 2-3 hours before
you exercise. This snack should provide a short-term energy
boost to prevent blood sugar from dropping.  

The pre-exercise snack does
not provide much “fuel” for
your workout. Remember
from the previous section that
it takes 24-48hrs for muscle
fuel (glycogen) to store and
become available to burn.
Therefore during a workout
you are not burning your pre-
workout snack – you are burn-
ing what you ate and stored 1-2 days earlier. That is why you
can get away with a very light snack before a very hard, long
workout. For example, some athletes feel best simply drinking a
glass of water before exercise first thing in the morning. 

The early morning is an exception to the 2-3 hour pre-exercise
eating recommendation. Contrary to other times of day, blood
sugars can be quite stable upon waking in the morning. If you
prefer to exercise before breakfast, on an empty stomach, try a
small glass of juice, a piece of toast or even some sport drink
15-30 minutes before exercise. This small amount of easily
digested carbohydrate will help raise blood sugar enough to
start your exercise feeling energized. Once again, it’s not the
fuel in your stomach that counts, it’s the fuel stored in your
muscle and circulating as blood sugar. 

“During a workout you
are not burning your
pre-workout snack –
you are burning what
you ate and stored 
24-48 hours earlier”

g
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The pre-exercise snack can take many forms depending on
what time you exercise and what works best for you. Here are
some guidelines for choosing food before exercise:

Pre-exercise Eating Guidelines:

1. Choose foods high in carbohydrate, moderate in fibre, and
low in sugar. Carbohydrate is the main nutrient that keeps
your blood sugar stable before exercise. High fibre
carbohydrates (>5g fibre per serving) add bulk to your meal
and leave you feeling full. Most of the time fullness is a good
thing, however 2-3 hrs before exercise you will want food to
clear quickly from your stomach. Be cautious with sweet
carbohydrates. Sweet carbohydrates have a high glycemic
index which means they are absorbed very quickly
contributing to a rise and crash in blood sugar levels. A sugar
“high” even 30 minutes before exercise may leave you
feeling tired and sluggish at the beginning of your workout.
Examples of low sugar, moderate fibre carbohydrates: Whole
grain products like breads, pitas, low fat, low sugar
homemade muffins, cold cereals (low in sugar) or warm
cereals like oatmeal, bagels, pasta, potatoes and fruits. 

2. Your pre-exercise meal should contain some protein if eaten
more than 2 hours before exercise. Protein slows the
absorption of carbohydrates to help maintain a constant
blood sugar level. Choose lower fat protein sources to
promote faster digestion. Since protein is digested more
slowly than carbohydrate, limit protein intake as you
approach the exercise time. (refer to Figure 1) Examples of
low fat protein sources: Lean cuts of sandwich meats (eg:
turkey or chicken breast, roast beef and ham), light peanut
butter, fish (eg: tuna canned in water, varieties like sole or
cod), eggs, and low fat dairy or soy products (eg: cheese
<20%MF, yogurt 1-2%MF and skim-1% milk).

Nutrition for the Long Run Book  10/28/03  1:04 PM  Page 15



Nutrition For The Long Run

1 • Eating For Energy 16

Figure 1: Composition of Pre-exercise Meals and Snacks

3. Choose low fat foods. Fats slow digestion and may lead to
discomfort if eaten too close to exercise. Depending on the
size of your pre-exercise meal, limit the total fat intake to
about 10-20 grams. (See Chapter 5 for some low fat choices
at restaurants) Similar to protein, limit fat as you get closer to
your exercise time (Figure 1). Examples of high fat foods to
limit: Regular fat cheeses, nuts, sauces (Alfredo), gravies,
butter, margarine, fried foods, croissants and baked goods. 

4. Choose foods with which you are familiar and comfortable.
Avoid trying new foods right before a workout.  In particular
avoid heavily spiced foods such as hot peppers, garlic and
onion. These foods can lead to stomach upset and discomfort
during exercise. Trial and error will help you determine
what’s best for YOU!

5. Maintain adequate fluids throughout the day. Fluids are a
major key to a successful workout. Be sure you are well
hydrated before, during and after exercise (see Chapter 2)
Drink about 2 cups of fluid 30-60 minutes before you
exercise. This will assist stomach emptying during exercise
and will help prevent cramping. Avoid drinks that contain

Your pre-meal 3-4 hours before exercise can include carbohydrate with some
protein and fat. As you near the time of exercise the size of the meal/snack
should decrease and the selection should be primarily carbohydrates with
minimal fat and protein.

OR OR OR

Carbohydrates

Protein

Fat

4 Hrs   3 Hrs  2 Hrs   1 Hr Exercise

Before   Before  Before  Before Time
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alcohol and caffeine as they can contribute to dehydration.
(see Chapter 2 for more details)

Table 1: Pre-Exercise Snack Ideas: Ideally aim for a snack 2-3
hours before exercise, however if you must eat under 2 hours
before exercise see sample ideas below. 

Pre-Exercise Foods to Avoid

1. High sugar content : Sugar cereals, candy and candy bars,
ice cream and soft drinks

2. High in dietary Fibre: Beans (any kind), prunes, gassy
vegetables (eg: broccoli, onions, cauliflower and brussel
sprouts).

3. High in fat: Full fat dairy products (eg: cheese, ice cream and
full fat milks), chocolate and chocolate bars, high fat meats
(eg: chicken wings and sausages), anything deep fried such
as potato chips.

4. Fast Foods: Cheeseburgers, hotdogs, tacos, wings, greasy
pizzas, french fries and anything else deep fried. 

Eating During Exercise: Increasing Endurance
The most effective way to spare glycogen stores and increase
endurance is to consume carbohydrates during exercise lasting
longer than 90 minutes. Most of us have enough glycogen to
“keep our flame burning” for about 1.5 hours of continuous

Food Ideas

Sandwich with low fat toppings, cheese and
fruit, trail mix, peanut butter and crackers,
soup and salad, pasta with meat sauce,
french toast, egg on toast, pizza with low fat
cheese(hold the pepperoni)

Cereal with skim milk, low fat yogourt and
fruit, sport bar (<10 grams of protein),
yogourt shake (see recipes in Chapter 8)

Crackers, sport drink, fruit, toast, 1/2 - 1

bagel with cream cheese, sport bar (<10
grams of protein).

Time
Before Exercise
2-4 hours prior

1-2 hours prior

1 hour prior

Composition

Balanced Meal

High Carb, 
moderate protein,
low fat.

High carb, 
low protein,
low fat. 
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high intensity exercise. However, after 90 minutes without a
source of carbohydrate from food or drink, complete exhaustion
is just around the corner. Complete exhaustion is also known as
“bonking” or “hitting the wall” - A very unpleasant experience
where you are physically unable to continue exercising. To
avoid “The Wall” aim to consume 0.7-1g of carbohydrate per
kg of body weight per hour during exercise.1 This works out to
about 30-60 grams of carbohydrate per hour of exercise You
should start consuming carbohydrate after the first 60-90
minutes. 

Carbohydrate is the only fuel your body needs during exercise
therefore seek food and drink sources low in protein or fat.
Popular sources include sport drinks, bars and gels. See Chapter
6 for a comparison of different products. Supplements are
convenient and usually designed for easy digestion however,
good old fashioned food can produce equal results. See Table 2
for some common foods used during exercise 

Guidelines when choosing food to consume 
during exercise:
1. Look for carbohydrate foods that are low in fibre (<5g fibre

per serving). Fibre is essential in your regular diet, however it
is too slow to digest during exercise. 

2. For high intensity exercise (>60% of your max), avoid fats
and protein since they will also slow digestion (<5g protein
or fat per serving).

3. Consider how convenient the food is to carry and eat while
exercising. 

4. Be sure to consume a minimum of 2-4 cups of fluid with any
solid food you choose. Consuming a food without adequate
fluid can cause stomach upset and indigestion. 

5. Consume foods in small amounts over the hour rather than
all at once. 

6. Always try a food several times during training to be sure it
works for you before trying it in a race.
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Table 2: Common Foods Used During Exercise
(Keep in mind recommendation of 40-60 grams of carbohydrate
per hour of exercise)

Three Easy Steps For A Workout Eating Plan
Here is an example of how to use a combination of foods, fluids
and supplements during a 3 hour workout. 

1. Calculate your carbohydrate needs based on 0.7-1g
carb/kg/hour. eg: A 70 kg athlete = 50-70g carb per hour after
the first hour

2. Choose a combination of food and/or fluid that appeals to
you.  eg: Pretzels, Gatorade sport drink, Powerbar sport bar

3. Using the tables of carbohydrate values provided, plan out
the quantities needed and the timing. Remember, for best
absorption it is best to spread your carbohydrate
consumption over the hour. 

1st Hour 500-750ml water
2nd Hour 500ml Gatorade (28g carb): 12 Pretzels

(23g carb): Eat 3 every 15 minutes
3rd Hour 1 Powerbar (45g carb): Eat 1/4 every 15

minutes, 250ml Gatorade (14g carb), 
250 ml water

Serving Cals Carb Sodium Fibre Protein Fat
Size (g) (kcal) (g) (mg) (g) (g) (g)

Bagel – plain (110g) 1 302 59 587 2.5 11.5 2

Banana – medium 1 108 28 1.2 2.8 1.2 0.6

Raisins 1/4 cup 124 33 5 1.6 1.3 0.2

Dried apricots 1/4 cup 79 20 3 3 1.2 0.2

Arrowroots 4 (20 g) 88 14 74 0.04 1.6 2.8

Baked potato 1 (172 g) 188 43.5 14 4 4.0 0.4

Saltines 10 118 20 356 0.8 3.0 2.8

Pretzels (low fat) 12 100 23 400 0.9 3.0 2.1

Graham Crackers 4 (28g) 119 21 185 0.9 2.0 2.8

Fat Free Fig Bars 4 260 62 244 1.6 2.0 0.4

Low fat granola bar 1 (26 g) 110 20 40 1.2 1.1 2.5

Homemade Sport Drink: 
water with 5 tsp of honey, 
1/8 tsp salt

500ml 100 25 250 0 0 0
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Eating After Exercise: Faster Recovery
After a hard workout your glycogen stores will be depleted, you
may be dehydrated and your muscles will need some repair and
rebuilding time. The body needs 24-48 hours to fully replenish

glycogen stores after an endurance workout.
If you are working out every other day,
recovery may not be a problem. Your regular
high carbohydrate diet will help to restore
your “fuel tank”

of glycogen in due time. Many
athletes however, train every day
and sometimes several times per
day. In these cases fast recovery
can be critical to keep pace with
a busy training schedule. One of
the most effective ways to
increase recovery time is to eat
immediately after a workout. There
is a “recovery window” of 2 hours following a workout. During
this 2 hour time your muscles are in overdrive trying to repair
and replenish. A snack within 15-30 minutes post exercise
provides the fastest recovery. If you can provide the right fuel
soon after exercise you can double the speed of glycogen
recovery. This can be an incredible performance enhancing tool
because you can maximize your energy stores in a shorter
amount of time. That means you’ll be ready for your next
workout sooner. Follow these tips to make the best use of your
“recovery window”:

Eating Tips for Faster Recovery From Exercise:

1. Consume a high carbohydrate, moderate protein snack
immediately after your workout preferably within 15-30
minutes. See Table 3 for some ideas. 

2. The post workout snack should contain a minimum of 50
grams of carbohydrate along with a source of protein (7-15
grams of protein should be adequate). A small amount of
protein may help the muscle repair faster.3 Larger amounts of

“If you provide the
right fuel soon after
exercise you can
double the speed of
glycogen recovery.”
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carbohydrate are needed because this is the fuel that has
been burned. Simply consuming a normal high carb training
diet composed of frequent small meals and snacks every 2-3
hours will help achieve glycogen recovery. See Chapter 3 for
tips on meal timing and balance to ensure constant recovery
throughout your day.  

3. Drink enough water during your workouts to maintain your
weight. Maintaining your weight ensures you drank enough
to balance sweat losses. Staying adequately hydrated will
help your circulation to carry lactic acid and waste products
away from the muscle. Lactic acid is one of the culprits
causing muscle soreness post exercise. Appendix f has a
weight log to help you track your level of hydration before
and after exercise. Chapter 2 also details tips for adequate
hydration. 

4. Take at least one recovery day per week. Adequate recovery
time can be as essential as adequate training time. Allow at
least one full day for your muscles to completely re-fuel and
repair. 

Table 3: Post Workout Snack Ideas

* See Chapter 7 for recipes

Snack Cals Carbs Protein
(cal) (g) (g)

2 cups of chocolate milk (with 1% milk or soymilk) 340 56 17

2 cups of chocolate milk (made with skim milk powder)* 278 50 18

1 litre (4 cups of 6-8% carbohydrate sport drink) 224 56 0

1 cup milk (or soymilk), 1-1/4 cup cereal (eg: Vector) 275 53 13

Banana and low fat yogourt (175ml) 250 48 13

Peanut butter and jam sandwich 350 50 12

300ml Sunny Orange Shake* 278 51 11

1 c Trail mix made with dried fruit and cereal * 280 40 15
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