
CARBOHYDRATE LOADING 

Carbohydrate loading (also referred to as "carb-loading") is a nutritional strategy designed to 

maximize the amount of glycogen stored in muscles and the liver, which is particularly 

beneficial for endurance athletes engaging in prolonged, moderate-to-high intensity exercise. 

Glycogen is the body’s primary source of energy during extended bouts of exercise, and its 

depletion can significantly impair performance. Carbohydrate loading helps delay this 

depletion and enhances endurance capacity, thereby improving overall performance during 

long-duration events such as marathons, long-distance cycling, and triathlons. 

1. Physiological Mechanism of Glycogen and Carbohydrate Loading 

The human body stores glycogen in muscle tissue (approximately 400-500 grams) and the 

liver (about 70-100 grams). Glycogen is synthesized from dietary carbohydrates, broken 

down into glucose, and stored in the muscles and liver for later use during physical activity. 

During endurance events, muscle glycogen is the preferred fuel source as it provides a rapid 

source of energy. As exercise continues, glycogen stores in the muscles gradually deplete, 

leading to fatigue. This depletion is commonly referred to as "hitting the wall" or 

“bonking” in endurance athletes. 

Carbohydrate loading aims to increase glycogen stores beyond normal levels, which allows 

athletes to sustain a higher level of performance before glycogen depletion sets in. By 

increasing glycogen availability, athletes can delay fatigue and enhance endurance. 

2. Carbohydrate Loading Methods 

There are different methods for carbohydrate loading, but the most common are the 

traditional (classic) method and the modified method. Both strategies aim to increase 

glycogen storage but differ in the specifics of the process. 

a. Traditional (Classic) Method 

The traditional method of carbohydrate loading involves a combination of exercise reduction 

and dietary manipulation over a period of about 6-7 days before a competition. This method 

consists of two phases: 

 Phase 1: Depletion Phase (Days 1-3) 
During this phase, athletes follow a low-carbohydrate diet (about 3-4 grams of 

carbohydrate per kilogram of body weight per day) and engage in exhaustive exercise 

to deplete muscle glycogen. The depletion phase is intended to create a state where 

the body is primed to store extra glycogen when carbohydrate intake increases. 

 Phase 2: Loading Phase/Consumption phase (Days 4-7) 
After glycogen depletion, athletes begin to increase carbohydrate intake to 8-10 

grams per kilogram of body weight per day while significantly reducing their 

exercise intensity. The purpose of this phase is to supercompensate glycogen stores, 

allowing muscles to store more glycogen than normal. During this phase, athletes 

primarily consume high-carbohydrate foods such as pasta, rice, bread, fruits, and 

starchy vegetables. 



Although this method has been shown to be effective, it can be physically demanding and 

may not be suitable for all athletes. The depletion phase, in particular, can cause fatigue and 

may lead to a temporary decrease in performance during training. 

 

b. Modified Method 

The modified method is a more practical and commonly used approach, as it eliminates the 

depletion phase. Instead, athletes simply increase carbohydrate intake 3-4 days before the 

event while reducing training intensity. The carbohydrate intake is typically set at 7-10 grams 

per kilogram of body weight per day, without engaging in the intense exercise needed to 

deplete glycogen stores. 

This method is less physically demanding and still results in a significant increase in muscle 

glycogen stores. Many athletes prefer this method due to its simplicity and the fact that it 

avoids the potential negative effects of glycogen depletion. 

c. Low-Volume Loading 

Low-volume carbohydrate loading is an even simpler approach, where athletes slightly 

increase their carbohydrate intake (around 5-6 grams per kilogram of body weight) during the 

24-36 hours before an event. This approach is particularly useful for events of shorter 

duration (less than 90 minutes) or for athletes who do not wish to follow the more intensive 

traditional methods. Although less effective than the more extensive approaches, it can still 

provide a moderate benefit for certain athletes. 

 



3. Carbohydrate Requirements for Effective Loading 

To achieve optimal carbohydrate loading, athletes need to consume sufficient carbohydrates. 

The typical recommendation is 6-10 grams of carbohydrate per kilogram of body weight per 

day. For example, a 70 kg (154 lbs) athlete would need to consume 420-700 grams of 

carbohydrates per day during the loading phase. The types of carbohydrates consumed are 

important, as they should primarily consist of easily digestible, low-fiber carbohydrates to 

minimize gastrointestinal discomfort. 

Some common carbohydrate-rich foods include: 

 Pasta, rice, and bread 

 Potatoes, corn, and other starchy vegetables 

 Fruits, such as bananas, apples, and berries 

 Sports drinks and gels, which provide quick-digesting carbohydrates 

4. Benefits of Carbohydrate Loading 

Carbohydrate loading offers several benefits for endurance athletes: 

 Increased Muscle Glycogen Stores: The primary benefit is the significant increase 

in muscle glycogen stores. This allows athletes to perform at higher intensities for 

longer periods before glycogen depletion occurs. 

 Delayed Onset of Fatigue: By maintaining higher glycogen levels, athletes can avoid 

the early fatigue caused by glycogen depletion, which improves endurance 

performance. 

 Improved Performance in Endurance Events: Studies show that athletes who 

undergo carbohydrate loading can enhance their performance in endurance events 

lasting longer than 90 minutes, such as marathons, long-distance cycling, and 

triathlons. 

 Faster Recovery: After intense exercise, glycogen stores can be depleted, and 

replenishing them quickly is important for recovery. Carb-loading strategies that 

focus on glycogen supercompensation can facilitate faster recovery after competition 

or training. 

5. Potential Risks and Considerations 

While carbohydrate loading can improve performance, there are some considerations and 

risks to be aware of: 

 Gastrointestinal Distress: Some athletes experience gastrointestinal discomfort, such 

as bloating, gas, or diarrhea, when consuming large amounts of carbohydrates. This is 

often due to increased fiber intake or consumption of large volumes of food. 

 Weight Gain: Since glycogen is stored along with water (each gram of glycogen 

binds to approximately 3 grams of water), athletes may experience temporary weight 

gain during the loading phase. This weight gain is due to water retention and is not 

indicative of fat gain. 

 Not Ideal for All Events: Carbohydrate loading is most beneficial for endurance 

events lasting longer than 90 minutes. For shorter events or lower-intensity activities, 

carb-loading may not provide a significant advantage. 



 Individual Variation: The effectiveness of carbohydrate loading can vary from 

person to person. Some athletes may experience significant improvements in 

performance, while others may see little to no benefit. Personal experimentation 

during training is key to determining the best approach. 

6. Practical Tips for Carbohydrate Loading 

 Begin Early: Start carbohydrate loading 3-4 days before the event, with the aim of 

reaching the desired carbohydrate intake on the second day of the loading phase. 

 Stay Hydrated: Hydration is essential, especially since glycogen storage is 

accompanied by water retention. Adequate fluid intake ensures that glycogen can be 

stored effectively without risking dehydration. 

 Avoid Excessive Fiber: During the loading phase, focus on low-fiber carbohydrates 

to reduce the risk of gastrointestinal discomfort. Avoid high-fiber foods like beans, 

legumes, and certain whole grains. 

 Practice during Training: Before using carbohydrate loading for a major event, 

athletes should experiment with their carb-loading strategy during training to see how 

their body responds. 

 

References 

1. Jeukendrup, A., & Killer, S. (2010). The effect of carbohydrate ingestion on 

endurance performance. Journal of Sports Science and Medicine, 9(4), 335-342. 

2. Sherman, W. M., & Costill, D. L. (1984). The effect of exercise-diet manipulation on 

muscle glycogen and its subsequent utilization during performance. International 

Journal of Sports Medicine, 5(4), 144-149. 

3. Burke, L. M., & Maughan, R. J. (2007). Food, nutrition, and the wider environment: 

The challenge of sustainability in sports nutrition. European Journal of Sport Science, 

7(2), 43-56. 

4. Tarnopolsky, M. A. (2008). Effect of carbohydrate supplementation on performance 

in endurance athletes. Journal of Sports Sciences, 26(10), 989-996. 

 


	CARBOHYDRATE LOADING
	1. Physiological Mechanism of Glycogen and Carbohydrate Loading
	2. Carbohydrate Loading Methods
	a. Traditional (Classic) Method
	b. Modified Method
	c. Low-Volume Loading

	3. Carbohydrate Requirements for Effective Loading
	4. Benefits of Carbohydrate Loading
	5. Potential Risks and Considerations
	6. Practical Tips for Carbohydrate Loading
	References

