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Prepared By: David Pearton


DIET TO IMPROVE PERFORMANCE

Optimal nutrition is attained with sound dietary practices that are applied on a continual basis, not just a few hours before or during competition. Nutritional factors can conceivably influence performance at almost any stage during training or competition.

Performance Diet Guidelines:

1) Energy intake that maintains desirable body weight

2) 6 - 10 grams of carbohydrate per kilogram body weight/day (about 60-70 % of total calories)

· 6 grams/kilogram body weight for one hour of training per day

· 8 grams/kilogram body weight for two hours of training per day

· At least 10 grams/kilogram body weight for three hours of training per day

3) 10 - 15% protein or 1.5 - 2.0 grams/kilogram body weight/day

4) 20 - 30% fat

5) Plenty of fluids to prevent dehydration

6) Sufficient amounts of vitamins and minerals

Complex carbohydrates contain essential nutrients and are the body’s most effective source of energy to the athlete. Complex carbohydrates increase glycogen stores more efficiently than sugars or simple carbohydrates.

Complex carbohydrates are ideal because they are quickly digested and absorbed into the bloodstream, leaving the stomach quickly so there is less chance of indigestion and nausea during the event

High protein intakes have never been shown to be uniquely beneficial to athletes. Intakes above 15% or 2 grams/kg of body weight are either burned for energy to support activity or are converted to fat.

Diet and endurance training influence the amount of glycogen stored in muscles and the time it takes to exhaustion. A high carbohydrate diet can raise the initial muscle glycogen concentration and thus there will be a greater time to exhaustion. Diet provides the body with the needed fuels, while training promotes muscles to store more carbohydrate and helps to improve the body’s utilization of this fuel. More muscle glycogen will help increase endurance. An individual that is more fit uses less glycogen, is better able to conserve the limited glycogen stores in the body, and utilizes more fat as a fuel source during endurance events.

Athletes who follow a high-carbohydrate diet can maintain high-intensity exercise for a longer period than those on a lower-carbohydrate diet. Carbohydrates that breakdown quickly during digestion have the highest glycymic indexes. The blood glucose response is fast and high. Pure glucose is given the number 100 and all other foods are given a number relative to the effect of glucose on the body.

· Low GI 55 or less

· Medium GI 56-69

· High GI = 70+

Low GI foods should be eaten prior to exercise, to provide a prolonged release of energy. High GI foods (which should only be eaten after exercise) will provide a quick insulin boost that will aid recovery by ensuring the muscles are replenished with fuel quickly. After heavy training, liquids will also provide essential fluid and you might find them easier to take than solid foods.

The vast majority of your diet should consist of foods such as whole-wheat bread and rolls, jungle oats, and whole-wheat pronutro, potatoes, pasta, rice, noodles, fresh, dried tinned fruit, fruit juice, backed beans, lentils, all kinds of vegetables. These foods and drinks provide essential nutrients in addition to carbohydrate.

Jelly babies and refined carbohydrates can be taken immediately after a session but not before. These foods and drinks that are low in fat but are high in sugar (sucrose) and glucose. Too many refined carbohydrates are not good for overall health and performance, but in a carefully planned diet, they can be included by athletes to help meet high carbohydrate requirements for training and completion. 

Meal replacements (USN Muscle Fuel Standard) may be useful when training or competing away from home. Other nutrients are necessary for optimum recovery. Main meals provide essential macro and micros nutrients. E.g. Iron, zinc and  Vitamin C. A specific planned nutrition strategy will be needed where recovery time is limited e.g. between morning outings. The potassium they contain is excellent for adjusting the body’s metabolism to the demands of hot weather.

Pasta is a superb carbohydrate for hot (and all) weather because it contains a fair amount of water. Least helpful are meats, both because they are drier, and because proteins require relatively high amounts of water to digest. 

	Food
	Household Measure
	Grammes of carbohydrates to nearest 5g
	KCals

	Bread
	2 med slice
	30
	150

	French Bread
	20cm piece
	65
	325

	Bread rolls
	1 medium
	30
	150

	Pitta Bread
	1 large
	50
	250

	Bagel
	1 average
	50
	225

	Jacket Potatoes
	1 large
	30
	135

	Boiled Potatoes
	3 egg sized
	20
	70

	Potatoes Roasted
	4 small
	50
	300

	Rice –Boiled
	2 heaped tablespoons
	20
	110

	Pasta fresh uncooked
	230g when cooked 100g uncooked
	55
	65

	Noodles
	1 packet
	70
	370

	Pasta – dried
	3 handfuls
	55
	480


Examples of high carbohydrate meals:

Meal 1

Jungle Oats/Pronutro (avoid highly sweetened cereals)

2x bananas

Milk (low-fat or skim)

4x slices of brown toast/jam

Pineapple juice

Meal 2

1x large bowl of chicken noodle soup

2x Slices brown bread

Crackers

1x Orange

Low-fat yogurt

Water

Meal 3

Cottage cheese

2x Peaches/nectarines

Breadsticks

Milk (low-fat or skim)

Apple Juice

Water

Meal 4

Spaghetti/ pasta

Mince

Tomato based sauce

2x slices of brown bread

Milk (low-fat or skim)

Orange juice

Water

*Fruit juice of your choice

Foods/drinks to avoid:

Fruit flavored drinks -  Many contain little fruit juice and a lot of sugar. Read the label. Only drink 80 to 100 percent pure fruit juice

Any new food -  Don’t experiment with food right before an event. If you experience any adverse reactions your body has little time to recover.

Fried foods, high-fat meats, fats, oils, gravies, sour cream - Fats digest slowly and therefore stays in the stomach longer.

Tea, coffee, chocolate, and cola - Caffeine consumption leads to dehydration

Candy, sugar and honey - After an initial rise, your blood-sugar level can actually drop below normal, resulting in a sudden feeling of tiredness or fatigue.

	GUIDELINES FOR CONSUMPTION IN EXERCISE

	Sport Food
	Characteristic
	Before
	During
	After

	Sports drink (Energade or Powerade)
	Carbohydrate: 5- 7% by volume (about 14g per 8 oz)

Sodium: 20-30mg/L

Multiple carbohydrates with high glycymic index
	500ml 1 hour prior to exercise
	150-300ml per 15-20 minutes
	750ml 0.5kg of body weight lost

	High-carbohydrate energy drink (Cyto-power, Sports Fuel, Staminade)
	Carbohydrate: > 13% by volume (more than 100g per 250ml)

Optional B vitamins: Thiamin, niacin, and riboflavin at 10 to 40% of RDA
	500ml 2-5 hours prior to exercise
	Typically used as a part of carbohydrate loading regime rather than during the event
	Immediately after and at 1-hr intervals to deliver 1 g carbohydrate/kg body weight

	Sports Bar
	Carbohydrate > 70% of total calories

High glycymic index

Fat: Low (1-2g/bar) or absent

Vitamins % minerals: not critical components
	One bar 2 hours prior to race
	Usually not advised except for those desiring food during long-duration events
	One to two bars immediately after and with daily meals as desired


The goals of the pre exercise meal:

· Prevent low blood sugar and associated symptoms (light headiness, blurred vision, fatigue and indecisiveness)

· Prevent feeling of hunger

· Provide energy for working muscles

· The pre-exercise meal is important, especially before morning exercise. The body has to draw on the liver’s supply of glycogen energy. This supply eventually runs low if you skip breakfast and the blood sugar level drops, giving you a hungry tired feeling. The lowering of fuel supply to the brain can also have a negative effect on your mental power that can further hinder performance.

· Consuming a meal or at least a light snack, before exercise helps to replenish liver glycogen and helps to maintain normal blood sugar levels and endurance. Complex carbohydrates (Low GI) are ideal because they are quickly digested and absorbed into the bloodstream leaving the stomach quickly so there is less chance of indigestion and nausea during the event. Research has demonstrated that food ingested 3-4 hours prior to exercise is used for energy during exercise. However, one has to realize that one can’t rely on the morning’s intake alone and that dietary intake of 2-3 days preceding the exercise can affect performance as well.

· The pre-exercise meal should be low in fat. Try to avoid fat 12 hours before exercise because fat leaves the stomach slowly and may cause a bloated heavy feeling. Try to avoid high protein foods right before exercise because proteins require more energy to digest and also cause an increase in urine output promoting loss of needed fluids. You may also need to avoid high fiber and gas-forming foods. These foods can cause stomach discomfort during the exercise. High fiber foods are excellent choices for general nutrition, but are not recommended for the pre-exercise meal.

· You should always start exercise in a fully hydrated state; adequate intake should start 24-36 hours before exercise. Drink at least 250ml to 500ml of fluid 2 hours before exercise and 250 ml to 750 ml water approximately 15 minutes before exercise. Avoid starting a workout thirsty.  You also need to make special effort to drink more water in higher altitudes and warmer temperatures.

After exercise:

· Replenish carbohydrates (glycogen) stores to maintain exercise performance on a day-to-day basis

· Replace fluids that have been lost during exercise

· If you want to be ready for the next day’s workout, you must replenish carbohydrate reserves so that subsequent exercise performance is not impaired.

· After the carbohydrate supply has been depleted it takes 24-48 hours for full recovery. Muscles are most receptive to replacing muscle glycogen within the first 2 hours after a hard workout. Research shows that full recovery can be achieved if carbohydrate intake (40-60) grams begin immediately after exercise or within the first 30 minutes after exercise and to continue at 2-hour intervals up to 4 hours. This is especially important if you are exercising twice a day. Failure to consume carbohydrates at this time may hinder optimal glycogen recovery and endurance.

· Not only the timing of carbohydrate intake but the type of carbohydrate consumed can affect the rate of glycogen synthesis. Glucose appears to refuel the muscles better than fructose (sugar in fruits, juices and sodas) Research shows that athletes who consume glucose after exercise have a 50 % faster rate of glucose repletion than those who consume fructose. 

· Fluid replacement should be at least 250ml to 500ml of fluid after exercise. Only athletes who exercise for more than an hour daily with heavy fluid losses from sweat are at risk for depleting sodium and potassium. Most can replace these electrolytes with the fluids and food they consume after exercise. For those who report that exercise “kills the appetite”, sport beverages can provide adequate carbohydrates and also supply needed fluids. Sport beverages can also be helpful after exercise when an athlete is unlikely to make appropriate selections or when the right foods are unavailable.

Your daily diet should consist of:

Grains: 6-11 servings daily

You can supply your body with many essential nutrients, including fiber, iron, niacin, thiamin and zinc by eating the following foods from the grain group:

· Bagels, rolls, croissants, muffins, pancakes, pita bread, tortillas, waffles, whole-grain breads

· Read-to-eat cereals (granola, shredded wheat) and cooked cereals (oatmeal, jungle oats)

· Couscous, enriched rice, pastas (in all shapes and colors)

Vegetables: 3-5 servings daily
You can supply your body with folic acid, potassium, vitamins A and C and other essential nutrients by consuming the following foods and drinks from the vegetable group:

· All fresh, frozen and canned vegetables such as asparagus, avocados, beets bell peppers (red and green), broccoli, Brussels sprouts, cabbage, carrots, cauliflower, celery, corn, cucumbers, green beans, mushrooms, peas, potatoes, spinach, sweet potatoes, tomatoes and winter squash

· Vegetable juices such as tomato juice

Fruit: 2 –4 servings daily

You can supply your body with many essential nutrients including folic acid, potassium, soluble and insoluble fiber, and vitamins A and C by consuming the following foods and drinks from the fruit group:

· All fresh, frozen dried and canned fruits (including those canned in heavy syrup) such as apples, apricots, bananas, blueberries, cherries, grapefruit, grapes, mangos, oranges, pears, peaches, pineapples, plums, raisins, raspberries, strawberries and watermelon.

· Fruit juices such as orange grapefruit and red grape juice

Dairy: 2-3 servings daily

You can supply your body with calcium, protein, riboflavin, vitamins B12 and D and zinc by consuming the following foods from the dairy group:

· Low fat milk

· Custard, ice cream pudding

· Yogurt (low fat or regular)

· Cheese (all kinds)

· Cheese spreads

· Whole-fat cottage cheese

Meat and other protein sources: 2-3 servings daily

You can supply your body with many essential nutrients including folic acid, iron, magnesium, niacin, protein, thiamin, vitamins B6 and B12 and zinc by eating the following foods from the meat group:

· Beef, fish, lamb, pork, poultry shellfish veal

· Eggs

· Dried beans and peas, lentils

· Peanut butter

· All kinds of nuts

Fats and snacks

Incorporate the following foods into your diet as needed to increase calorie intake:

· Butter, cream cheese, gravies, margarine, salad dressings

· Jams, jellies, sugar (white or brown) syrup whipped cream

· Cake candy cookies custard ice cream ice cream bars nuts pie pudding trail mix

Examples of suitable meals:

Breakfast

· Cereal, toast, bagels 

· Fruit and fruit juices 

· Eggs (boiled or poached are prepared without added fat and are therefore preferred); limit to 3 to 5 per week 

· Lean ham - no more than twice per week (no bacon or sausage) 

· Low fat yogurt or soft cheese 

· Skimmed or semi-skimmed milk 

Lunch and Dinner

· Low fat soup 

· Salads with low fat or vingerette dressings 

· Vegetables of all kinds 

· Lean meat, fish, poultry; skinless and steamed or roasted rather than deep-fried 

· Peanut butter (in limited amounts) 

· Bread/rolls/bagels 

· Fresh or tinned fruit in unsweetened juice 

· Low-fat frozen yogurt, sorbet (other desserts limited to 2 to 3 times per week only) 

· Skimmed or semi-skimmed milk 

Snacks

· Jam or peanut butter sandwiches 

· Fresh or dried fruits and fruit juices 

· Fig bars, oatmeal cookies 
Diet the week before a race:

The main aims for this week are:

1) Keep well hydrated and

2) Fill the muscle and liver glycogen stores to there maximum so as to have the most amount of “fuel” possible for the race

During this week you will taper off your training level. i.e. Easier and fewer sessions but you must increase the amount of carbohydrates consumed during this time.

On the day of the race continue eating meals high in carbohydrates with a low GI throughout the day and drink plenty of fluids. Avoid fatty, spicy oily foods the night before and foods, which are unfamiliar to you. The night before is not the time to start experimenting with new foods. Your main meal should be a minimum 2-4 hours before the race. This allows time for your stomach to empty and for blood sugar and insulin levels to return to normal. If you are competing in the afternoon you must have a substantial breakfast and have lunch 2-4 hours before the race.

The pre-competition meal should be based on low GI carbohydrates, have low fat, low protein, low or moderate fiber, not bulky or filling, not salty or spicy and easy to digest. Include a drink of approximate 500ml approximate 2 hours before the race. If the race is in the afternoon then eat a large breakfast and small lunch (500 to 800 calories).

Pre-competition breakfast:

Breakfast 2-4 hours before the race: Jungle oats, low fat milk, fresh fruit, toast or bread with jam/honey/ham, low fat yogurt, English muffins

Pre-competition lunch/supper:

Sandwiches (whole-wheat bread) or rolls with tuna cottage cheese or chicken, fresh fruit, pasta or rice with tomato based sauce, backed potato with cottage cheese or other low fat filling

Pre-competition snacks:

Fresh fruit

Sports nutrition bar energy bars

Sports fuel

Low-fat yogurt

Rice pudding

Oranges bananas pears peaches plums

Juices (pure fruit juice)

Mozzarella cheese, on crackers biscuits

Yogurt (low fat)

Single portion cans of fruit

Bread with jam

Cottage cheese (low fat)

After competition, ensure you replace lost fluids and carbohydrates immediate. You can use medium to high GI level foods and drinks. Consume at least 500ml immediate afterwards and continue to sip on a high carbohydrate drink afterwards.

Your immediate post event food should be followed by a carbohydrate rich meal approximate 2 hours later.

2-4 hours before training and your heat/final make sure you have enough liquid in you. Preferably 500ml of fluids 2-4 hours before you get on the water.

1 hour before the race maintain your blood sugar level. You do not want to spike it too much by eating corn syrup of drinking a Red Bull, as this will release a correspondingly large amount of insulin, which will result in you rowing with a low blood sugar. This should be avoided at all costs. The raising and lowering of your blood sugar should be avoided as much as possible. Stay away from food/drink with very high glucose contents. This will provide you with sustained energy, which is what you need for a power-endurance sport like rowing.

Summary: 

· Allow enough time for digestion. Eat the pre-exercise/pre-race meal at least two hours before your event

· Choose a meal that’s high in starch (carbohydrates) Starch is easy to digest and helps steady the levels of blood sugar.

· Consume only moderate amounts of protein. Protein foods take longer to digest than starch. And high protein meals may lead to increased urine production, which can add to dehydration.

· Limit fats and oils. They take too long to digest.

· Restrict sugary foods. Sweets can cause rapid energy swings in blood sugar levels and result in low blood sugar and less energy.

· Avoid foods and drinks that contain caffeine. Caffeine stimulates the body to increase urine output, which can contribute to dehydration problems. And a full bladder can be very uncomfortable.

· Watch out for foods that produce gas. Certain raw vegetable, fruit or beans may cause problems for some athletes. Be aware of foods that cause problems and avoid them just before an event

· Within these guidelines choose foods you like to eat

Remember to drink plenty of fluids with your pre-event meals (at least 250ml of preferably water with every meal)

Hydration

The benefits of being properly hydrated:

The more fully saturated muscle tissue is, the greater its contractive strength. Keeping muscles saturated allows them to burn energy more efficiently, regulate body temperature better, and to wash away the by products of exertion (lactic acid, ammonia, and other toxins), thus boosting endurance. 

Proper hydration also improves breathing by moistening the entire respiratory tract as well as the incoming air. 

Important general information:

Constantly sipping is better than consuming large amounts three to four times per day. Because of the way the kidneys handle the excess fluid you will get more complete re-hydration if the fluid is taken constantly throughout the day and not just in one or two giant doses.

Re-hydrate first thing in the morning; you transpire a lot during your sleep, this is very important.

When on the water, take advantage of every pause in practice to have a drink.

Water absorbed with food is even more helpful than water drunk directly because it carries nutrients into the bloodstream with it. Eating high water-content foods reduces the amount of blood our bodies need to divert to the digestive tract. Cantaloupe, paw-paw, sponspeck, oranges, grapefruit and bananas are good examples of foods with high water contents.

Caffeinated drinks (soda, coffee, tea) actually dehydrate you because caffeine is a diuretic. Stay away from these drinks.

Do not rely on your thirst to tell you when to drink; the thirst response kicks in after you have already begun to get dehydrated. Don’t get caught behind the curve and have to work your way back out again.

Drinks should preferably be kept cold. This cools the body and re-hydrates it better.

The days leading up to a race (with two days prior being the most important) is the key time to be super hydrated. Drink all the water you can comfortably consume during this period.

As athletes prefer to take on fluid right after exercise, and as carbohydrate replacement is most effective right after exercise – a sports drink suits both needs right after the completion of your training session. Moreover, the small amount of sodium in sports drinks improves fluid replacement.

Re-hydration within 6 hours of exercise requires consuming 125%-150% of the body weight lost due to fluid loss. Sodium needs to be part of this replenishment. Only sports drinks, or sodium that is part of a normal healthy diet, would be adequate sources.

Use of a sports drink, especially when training is a good idea, as it will enhance performance and extend the time till exhaustion. By far the best drink to be taking is Fast Fuel’s SPORT FUEL; it has the highest carbohydrates, Vitamin C, potassium and sodium content of any other sports drink available on the market. It also doesn’t have any fructose or added sugar; you do not want a drink that is high in sugar content, as this will upset your stomach while training. It is also relatively cheap.

After training it is important for your recovery drink to contain high levels of carbohydrates. Your choice of recovery drink is very important for longer training sessions and high intensive training, as you must provide your body with nutrients it requires to recover.

Straight after a session it is crucial to top up your levels of carbohydrates. This will prevent you from feeling “burnt out” especially later in the season with many months of training behind you. This will enable you to recover quicker and increase the benefit from the session you have just completed.

Hygiene:

It’s no good looking after refueling and hydration if you expose yourself to infection by forgetting to wash your hands before eating your recovery snacks (think about what is in the water you have been rowing on!), or if you do not wash out and sterilize your drink bottle regularly.

Never “swoosh” carbohydrate-containing drinks, including sports drinks, around your mouth. Direct the flow of beverages directly towards the back of your mouth.

Have at least two drinking bottles – use one whilst the other is being cleaned

Keep your bottles clean by rinsing with hot soapy water. Use an old toothbrush to clean difficult areas e.g. around the neck of the bottle.

Sterilize bottles regularly

Everyone must have his or her own water bottle! We should not be sharing

Supplements:

Note: Supplements should be seen as an integral part of rowing training. What you take is up to you but each of the supplements recommended below are all legal and are highly effective in ensuring that you recover properly and to enable you to get all the necessary training done without burning out.

Cyto Power HP+: Cyto Power with stimulants. Better than standard Cyto Power, take with each ergo or rowing session. Energy drink similar to Sports Fuel but with added stimulants. Very effective.

Muscle Science Explode: Similar to above but with added creatine and glutamine.

Fast Fuel’s Sports Fuel: Ideal to use before during and after training, high carbohydrate drink to ensure you have the energy to complete your training sessions. Note: This is purely a carbohydrate drink and is ideal for ladies to take before, during or after training sessions. 100 percent carbohydrates. Nothing else is added. Essential in order to have the required energy to complete long training sessions and speed up recovery.

L-Glutamine: 3-5g everyday. Do not skip a day as it can take up to 5 days to get back into your system. Can take with an energy drink or fruit juice. Prevents muscle breakdown and is very effective to help with recovery. Essential when training up to 8 times per week. *
Creatine Monohydrate: 5g everyday. On for 4 weeks off for 2 weeks *

USN Muscle Fuel Standard: Not USN Muscle Fuel (Mass) or (Dynamic). These are for bodybuilders. This is excellent for you if you did weights that day or had a very intense training session. Take one dosage half an hour before you go to sleep. Woman do not need to worry about this making you put on extra weight. It is not taken in “body builder” dosages but is merely used as a dietary supplement to ensure a fast recovery. 

Vitamin C: = 1000mg tablets. Take 2 everyday. 

Calcium: Take 2 a day, prevents cramping
Magnesium: Take 2 a day, prevents cramping

Vitamin E: 1 tablet a day (60-70mg) helps with endurance and stamina by creating more oxidation in the blood.

Multivitamins such as Centrum are no good for athletes, as they do not have high enough concentrations of the required vitamins and nutrients. Do not take Red Bull or corn syrup before your race. These are only beneficial for events of 500m or races lasting less than 2 minutes. These give your body a major rush of sugar which will give you energy for the first 500m or 2 minutes but after that you will “hit the wall” as your body produces a large amount of insulin to cope with the huge spike in your blood sugar resulting in a huge drop in blood sugar levels which should be avoided at all costs.

* For men only
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