Dehydration
Athletes need to stay hydrated for optimal performance. Studies have found that a loss of two or more percent of one's body weight due to sweating is linked to a drop in blood volume. When this occurs, the heart works harder to move blood through the bloodstream. This can also cause muscle cramps, dizziness and fatigue and even heat illness including: 

· Heat Exhaustion 

· Heat Stroke 

Causes of Dehydration
· Inadequate fluid intake 

· Excessive sweating 

· Failure to replace fluid losses during and after exercise 

· Exercising in dry, hot weather 

· Drinking only when thirsty

General Guidelines for Fluid Needs During Exercise
While specific fluid recommendations aren't possible due to individual variability, most athletes can use the following guidelines as a starting point, and modify their fluid needs accordingly. 

Hydration Before Exercise
· Drink about 15-20 fl oz, 2-3 hours before exercise 

· Drink 8-10 fl oz 10-15 min before exercise 

Hydration During Exercise
· Drink 8-10 fl oz every 10-15 min during exercise 

· If exercising longer than 90 minutes, drink 8-10 fl oz of a sports drink (with no more than 8 percent carbohydrate) every 15 - 30 minutes. 

Hydration After Exercise
· Weigh yourself before and after exercise and replace fluid losses. 

· Drink 20-24 fl oz water for every 1 lb lost. 

· Consume a 4:1 ratio of carbohydrate to protein within the 2 hours after exercise to replenish glycogen stores. 

What about Sports Drinks? 
Sports drinks can be helpful to athletes who are exercising at a high intensity for 60 minutes or more. Fluids supplying 60 to 100 calories per 8 ounces helps to supply the needed calories required for continuous performance. It's really not necessary to replace losses of sodium, potassium and other electrolytes during exercise since you're unlikely to deplete your body's stores of these minerals during normal training. If, however, you find yourself exercising in extreme conditions over 3 or 5 hours (a marathon, Ironman or ultramarathon, for example) you may likely want to add a complex sports drink with electrolytes.
What an athlete consumes before, during and after exercise is important for comfort and performance during exercise. While eating soon before exercise doesn't provide the bulk of the fuel needed for the activity it can prevent the distracting symptoms of hunger during exercise. The major source of fuel for active muscles, is stored in the days before exercie. This is one reason that the post-exercise meal is critical to recovery and being ready for the next exercise session. 

When To Eat
Exercising on a full stomach is not the ideal. Food that remains in your stomach during an event may cause stomach upset, nausea, and cramping. To make sure you have enough energy, yet reduce stomach discomfort, you should allow a meal to fully digest before the start of the event. This generally takes 1 to 4 hours, depending upon what and how much you've eaten. Everyone is a bit different, and you should experiment prior to workouts to determine what works best for you. 

If you have an early morning race or workout, it's best to get up early enough to eat your pre-exercise meal. If not, you should try to eat or drink something easily digestible about 20-30 minutes before the event. The closer you are to the time of your event the less you should eat. You can have a liquid meal closer to your event than a solid meal because your stomach digests liquids faster. 

What To Eat
Because glucose is the preferred energy source for most exercise, a pre-exercise meal should include foods that are high in carbohydrates and easy to digest. This include foods such as pasta, fruits, breads, energy bars and drinks. 

Planning
Planning is essential if you are competing in an all-day event, such as track meets or other tournaments. Consider the time of your event, the amount of your meal and the energy required. Also, be aware of the amount of fluid you consume. You should plan ahead and prepare meals and snacks that you have tried before and know will sit well with you. Do not experiment with something new on the event day. 

Suggested Pre-Exercise Foods 
Eating before exercise is something only the athlete can determine based upon experience, but some general guidelines include eating a solid meal 4 hours before exercise, a snack or a high carbohydrate energy drink 2-3 hours before exercise, and fluid replacement (sports drink) 1 hour before exercise. 

1 hour or less before competition 

· fruit or vegetable juice such as orange, tomato, or V-8, and/or 

· fresh fruit such as apples, watermelon, peaches, grapes, or oranges and/or 

· Energy gels 

· up to 1 and a half cups of a sports drink. 

2 to 3 hours before competition 

· fresh fruit 

· fruit or vegetable juices 

· bread, bagels 

· low-fat yogurt [L]sports drink 

3 to 4 hours before competition 
· fresh fruit 

· fruit or vegetable juices 

· bread, bagels 

· pasta with tomato sauce 

· baked potatoes 

· energy bar 

· cereal with low-fat milk 

· low-fat yogurt; 

· toast/bread with limited peanut butter, lean meat, or low-fat cheese 

· 30 oz of a sports drink 

Sugar and Performance
If you are an endurance athlete, recent evidence suggests that eating some sugar (like energy bars, some types of candy bars, or sports drinks) 35 to 40 minutes before an event may provide energy (glucose) to your exercising muscles when your other energy stores have dropped to low levels. However, you should experiment with such strategies before competition because some people do not perform well after a blood glucose spike. 

Caffeine and Performance
Caffeine acts as a stimulant on the central nervous system. It had been thought to boost endurance by stimulating a greater use of fat for energy, and thereby reserving glycogen in the muscles. Recent research, however, doesn't support that theory. When caffeine improves endurance, it does so by acting as a stimulant. 

Caffeine can have serious side effects for some people. Those who are very sensitive to its' effects may experience nausea, muscle tremors, and headaches. Too much caffeine is a diuretic, and can result in dehydration, which decreases performance. 

If you compete at an International level, keep in mind that The International Olympic Committee has banned caffeine in certain quantities during international events. 

Foods to Avoid Before Exercise 
Any foods with a lot of fat can be very difficult and slow to digest and remain in the stomach a long time. They also will pull blood into the stomach to aid in digestion, which can cause cramping and discomfort. Meats, doughnuts, fries, potato chips, and candy bars should be avoidied in a pre-exercise meal. 

Keep in mind that every one is a bit different and what works for you may not work for you teammate or training partner. Factor in individual preferences and favorite foods, and an eating plan is a highly individualize thing. 

All athletes know of the importance of the pre-exercise meal. However, what and when you eat following exercise can be just as important. While the pre-exercise meals can ensure that adequate glycogen stores are available for optimal performance, the post-exercise meal is critical to recovery and improves your ability to train consistently. 

Hydration After Exercise
The first nutritional priority after exercise is to replace any fluid lost during exercise. In general the best way to determine how much to drink (either water of a sports drink) is to: 

· Weigh yourself before and after exercise and replace fluid losses. 

· Drink 20-24 fl oz water for every 1 lb lost. 

Eating After Exercise
It is also important to consume carbohydrate, such as fruit or juice) within 15 minutes post-exercise to help restore glycogen. 

Research has shown that eating 100-200 grams of carbohydrate within two hours of endurance exercise is essential to building adequate glycogen stores for continued training. Waiting longer than two hours to eat results in 50 percent less glycogen stored in the muscle. The reason for this is that carbohydrate consumption stimulates insulin production, which aids the production of muscle glycogen. However, the effect of carbohydrate on glycogen storage reaches a plateau. 

Carbohydrate Plus Protein Speeds Recovery
Research shows that combining protein with carbohydrate in the two hours after exercise nearly doubles the insulin response, which results in more stored glycogen. The optimal carbohydrate to protein ratio for this effect is 4:1 (four grams of carbohydrate for every one gram of protein). Eating more protein than that, however, has a negative impact because it slows rehydration and glycogen replenishment. 

One study found that athletes who refueled with carbohydrate and protein had 100 percent greater muscle glycogen stores than those who only ate carbohydrate. Insulin was also highest in those who consumed a carbohydrate and protein drink. 

Protein Needs After Exercise
Consuming protein has other important uses after exercise. Protein provides the amino acids necessary to rebuild muscle tissue that is damaged during intense, prolonged exercise. It can also increase the absorption of water from the intestines and improve muscle hydration. The amino acids in protein can also stimulate the immune system, making you more resistant to colds and other infections. 

Bottom Line
If you are looking for the best way to refuel your body after long, strenuous endurance exercise, a 4:1 combo of carbohydrate and protein seems to be your best choice. While solid foods can work just as well as a sports drink, a drink may be easier to digest make it easier to get the right ratio and meet the 2-hour window. 

