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Do you ever dream of leaving your competitors in your dust and standing proudly on top of the winners’ podium? That dream may be within your reach…even within the next few weeks. 
The secret is to optimize your carbohydrate intake. Eaten in the right amounts and at the right times, carbohydrates can improve your sports performance significantly. Here are some examples:

· If you are an endurance athlete running or riding at 70% of VO2 max, optimal fueling can delay fatigue by 30 to 60 minutes.
· If you play stop-and-go-sports such as hockey, soccer, weight lifting, squash, tennis, football or basketball, eating carbohydrates optimally will improve your ‘go’ time from 7 minutes to 9 minutes.
· If you are a recreational athlete with intermittent high intensity intervals in your sport, fueling optimally improves average time to fatigue from 60 minutes with 14 sprints to 90 minutes with 21 sprints. 
Picture the smile on your face with those improvements.

Improved performance is motivating on its own, yet optimal carbohydrate fueling can also help athletes maintain and lose weight. If you fuel your muscles well, they can do more work and burn significantly more calories for the same effort. 
Fuels used by Muscle during Physical Activity
Optimal muscle fueling produces more power, strength and endurance…one foundation of sport performance. 

Carbohydrates are the preferred source of fuel for working muscles. Carbohydrates fuel moderate and high intensity activity. Muscles get their carbohydrates from three sources:

1. Sugars and starches eaten in the previous 3 hours (which are converted to blood sugar)
2. Stored carbohydrate from the liver (liver glycogen)

3. Stored carbohydrate from the muscle itself (muscle glycogen)

When your muscles run out of carbohydrates, they must use fat for fuel. That is when fatigue sets in. Fat does not provide energy as quickly as carbohydrate, so the muscles cannot contract with the same power, speed or endurance...and you slow down. Fat is the perfect fuel for light activities such as walking. 
Fat as fuel is like a romantic slow burning oil lamp. Carbohydrate as fuel is like popcorn on fire.  Athletes who want to perform want carbohydrate.
Very little protein is used as fuel. A mere two to three percent of total energy. Protein is used to repair muscle fibers damaged during exercise.
How Much Carbohydrate Do You Need?
You need to begin physical activity with full storage capacity in your muscles and liver. You also need to maintain your blood glucose. 
You fill your carbohydrate stores with your post training snack (yesterday) and consistent daily carbohydrate intake. You maintain your blood glucose by eating at least 3 hours prior to activity and topping up with carbohydrate beverages and snacks during physical activity.
The exact amount you need is measured in grams and depends on your body weight, the amount you exercise and the intensity of your exercise. Table 1 contains the technical calculations.

Table 1: Calculate Your Daily Carbohydrate Needs

	TRAINING PROGRAM
(Every Day Situation)
	Daily Carbohydrate Needs

(grams)
	X
	Your Body Weight (kg)
	=
	Daily Carbohydrate

Intake (g)

	Recovery Workout 
(1-1.5 hrs)
	3-4 g/kg body weight
	X
	
	=
	

	1 hr at moderate/high intensity

	5-7 g/kg body weight
	X
	
	
	

	2 hrs at moderate/high intensity OR 3-4 hrs of long slow distance
	7-8 g/kg body weight
	X
	
	=
	

	To maximize daily muscle glycogen recovery/ to pre-competition “load”
	7-10 g/kg body wt
	X
	
	
	

	Prolonged and intense daily training (5-6 hrs of moderate to intense)
	10-12 g/kg body wt
	X
	
	=
	


For example, Lynda Lemon a triathlete featured in this issue, weighs 55 kg and trains six days per week for 2-3 hours at moderate to high intensity. She requires 7 to 8 grams carbohydrate per kilogram, or 385 to 440 grams per day.
Timing is Everything
You muscles need to be fueled regularly and reliably throughout the morning, afternoon and evening. They need extra fuel during and after your workout. When you exercise early in the morning, they need fuel before your workout.

To time your fueling, take your total daily carbohydrate needs and divide by four. For Lynda Lemon that is approximately 100 grams. Consume that quantity of carbohydrate every morning, every afternoon, every evening. Have an equal amount with your workout(s). 
Leave some room to increase or decrease your workout carbohydrates based on your intensity—moderate intensity requires at least 30 grams per hour and high intensity requires 60 grams per hour.

When you train five times a week or more, it is critical to consume carbohydrates within 15 to 30 minutes of your workout. This replenishes your muscle glycogen for your next workout. You need 1.0 to 1.5 grams per kg of body weight after a high intensity workout.

The following example of Lynda Lemon’s eating pattern will demonstrate optimal carbohydrate fueling.

Lynda Lemon’s Carbohydrate Fueling Pattern

	Time
	Activity and Carbohydrate Foods 

(note foods providing protein and fat only are omitted)
	Carbohydrate Grams

	Morning

6:30 am

7 – 8 am

8:00 am

10:00 am
	Sports Gel

60 minute run – moderate intensity (75% max HR)
Sports Gel

Sports Bar + 250 ml sports drink

Breakfast: 2 whole grain toast + 125 ml fruit + 125 ml yogurt
	40 g

30 g

50 g

50 g



	Afternoon

12:30
2:30 pm
	Lunch: 375 ml whole grain pasta + 375 ml cups vegetables

Snack: 2 oatmeal cookies + 125 ml milk
	70 g

30 g

	Evening
4:30 pm
6:30 – 8

8:15 pm
	Dinner: 1 large sweet potato + 250 ml vegetables

90 minute ride – interval training

Sports Drink – 1.2 liters

Snack: 375 ml fruit + 250 ml yogurt
	40 g

70 g
60 g



	Totals
	2. 5 hours training moderate to high intensity
	440 grams
carbohydrate


Many people think this looks like a lot of food; however, Lynda struggles to prevent weight loss during competition season. It is what she needs for optimal performance.
In Summary

Carbohydrate eaten in the right amounts and at the right times improves athletic performance significantly. Learning to count carbohydrate grams in foods, read food labels and plan your meals, snacks and training foods takes time and effort…but the payoff is great. The role of a Sports Dietitian is to simplify the task for you. 
Costill summarized it well, “Proper diet will not make an average athlete elite, but a poor diet will make an elite athlete average.”
