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Nutrition for the athlete

Jennifer Anderson and Diane Preves*

Quick Facts

Athletes—from fitness runner to competi-
tive sports participant—achieve peak
performance by training and ea’cmg a
variety of foods. ,

Athletes gain most from eating ca,rbohy~
drates. ,

Fat alsc provides body fuel; use of fats as
fuel depends on the duration of the
exercise and the condition of the athlete.

Exercise does not generally increase an
athlete’s need for protein.

Water is a critical nufrient for athletes,
needed for energy production, temper-
ature control and elimination of waste:
dehydration can cause muscle crampf
ing and fatigue. o

Cool water is absorbed faster and helps to
lower body temperature,

Eating a variety of foods supplies the ath-
lete with necessary vitamins and min-
erals.

Becoming an elite athlete requires good genes,
good training and conditioning, and a sensible
diet. Optimal nutrition is essential for peak per-
formance, Nutritional misinformation can do as
much to harm an ambitious athlete as good nutri-
tion can help:

Carbohydrates

Athletes gain most from the amount of car-

bohydrates availablein thebody. Intheearly stages
of moderate exercise carbohydrates provide 40-
50% of the energy requirement.! Carbohydrates
vield more energy per unit of oxygen consumed

ften the limiting
is beneficial for
the athlete to use the energy source requiring the
least amount of oxygen per kilocalorie produced.
As work intensity increases, ca.rbohydra,te utili-
zation increases.

Complex carbohydrates come from food such
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as spaghetti, potatoes, lasagna, cereals, vegeta-
bles and other: grain products.-Simple carbohy-
drates are found in fruits, milk, honey and sugar.
The body breaks down carbohydrates during
digestion to glucose and stores it in the liver and
muscles as glycogen.

During exercise, the glycogen gces back to
glucose andis used for energy. The ability to sus-
tain prolonged vigorous exercise isdirectly related
to initial levels of muscle glycogen. The body
stores a limited amount of carbohydrate in the
muscles and liver. If the event lasts for less than
90 minutes, the glycogen stored in the muscle is
enough to supply the needed energy, and extra
carbohydrate will .not help the athlete, just as
adding more gas toan a,utomoblle athalf fueldoes
not make the car go faster.

For events that require a heavy WOI’klO&d for
more than 90 minutes, a high-carbohydrate diet
eaten for two to three days prior to the event
allows glycogen storage spaces to be filled. Long
distance runners,.cyclists, cross-country skiers,
canoeracers, swimmers and soccer playersreport
benefits from eating a diet containing 70 percent
of the calories from carbohydrates before compe-
tition. :

Accdrdmg 0 th [Olympw Tra,mmg Center in

advised since thls condltlons the body to use only
carbohydrates for fuel and not the faity acids
derived from fats. ‘

For continuous activities of 3 to 4 hours, the
athlete should ensure that glycogen stores in the
muscles and liver are at a maximum. In such
cases the athletes should consider ingesting car-
bohydrates during the event in the form of weak
glucose solutions. The American Distetic Asso-
ciation (ADA) recommends 2.5% glucose solution
(22 gramsof sugar in 100 milliliters of water; this
is the equivalent of about % tea,spoon sugar in3.3
ounces of Wa,ter)

b the suga:r into
~eaten before an

letes (See Table 1 for sample menu.) Retention of
water has been associated with loading, which
may cause stiffness in the muscles as well as
sluggishness early in the event. This is mini-
mized when only a3-day regimen is practiced. The
previously suggested practice of 7 days of depri-
vation/repletion is not recommended due to in-
creased risks of coronary heart disease. In addi-
tion, electrocardiograph abnormalities may occur

andtraining during the deprlva,tlon pha,se may be
difficult: ;

Table1: Sample menu of a high carbohydrate diet.

Grams

Food item Calories carbohydrate
8 ounces orange juice 120 28
1 cup catmeal 132 23
1 medium banana 101 26
8 ounces low-fat milk 102 12
1 slice whole wheat toast 60 12
1 tablespoon jelly 57 - 15
2-ounce slice ham 104 0
1 ounce Swiss cheese 105 i
2 slices'whole wheat bread 120 25
1 leaf lettuce 1 0
1 slice tomato 3 1
8 ounces apple juice 1186 30
8 ouinces skim miitk 85 12
2 cookies 96 14
3 cups spa,ghettl : : 466 97
1 cup tomato sauce 89 - 19

with mushrooms 5 1
2 tablespoons Parmesan

cheese 45 0
4 slices French bread 406 78
1 slice angel food cake ) 161 36
Ya cup sliced straWberrles 13 3
Y cup ice cream ~ 133 16
16 ounces grape juice 330 83
6 fig cookies ' 386 81
TOTAL : L 3236 613

, (75% of total calories)
Water
Water is a very important nutrient for the ath-
lete. Athletes should start any event hydrated and
should attempt to replace as much lost fluid as
possible by drinking chilled liguids at frequent
intervals during the event. Chilled fluids are
absorbed faster and help in lowering body temper-
ature.

Table 2: Recommendations for hydration.

Drink fluids frequenily

2-3cups water

2-2%2 cups water

2 cups water

2 cups water

4-¥5cup cool(45-55° Fywater
- 2 cups fluid for each pound

Day before

Pre-event meal

2 hours before

Y4 hour before

Every 10-15 minutes
during

After event

lost

Next day Drink fluids frequently (it
may take 36 hourstorehy-
drate completely)

Fats

Fat also provides body fuel. About half of the
total energy expenditure is derived from free fatty
acid metabolism when the exercise is moderate.
Once an event has lasted longer than an hour, the
body may use predominately fats forenergy. Use of
fat as fuel dependson the durationof theevent and
the condition of the athlete. The untrained athlete
uses fat for energy quicker than the trained a,th~
lete.

Fat may contribute as much as 75% of the
energy demand during prolonged aercbicworkin
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the endurance-trained athlete® There is evidence
thatthe rate of fat metabolism may be accelerated
by ingesjing caffeine prior to and during endu-
rance performance. However, insomnia, restless-
ness and ringing of the ears can occur. Further-
more, caffeine also acts as a diuretic, and athlétes
want to avoid the need to urmate dumng compe—
tition,

Protein

In addition to carbohydrates and fa,ts preiem
can provide energy for the body. In'general, exer-
tise does not increase an athlete’snieed for pro-
tein. Extra protein is stored as fat. In the fully
grown athlete it is the training and use of calories
that builds muscle, not protein per se. The ADA
reports that a protein intake of 10-12% of total
calories will be sufficients. Most authorities recom-
mend that athletes eat 1 gram protein/kilogram of
bodyweight/day (a kilogram equals 2.2 pounds).
For adult athletes, the recommended amount de-
creases to .8 grams of profein per kilogram of
ideal body weight. ‘

Recently, Japanese researchers have demon-
strated that “sports anemia”™ may appear in the
early stages of training with intakes of lessthan 1
gm/kg body weight/day of high quality protein?.

To calculate, divide your ideal weight by 2.2
pounds, then multiply your weight in kilograms
by the grams of protein recommended.

A varied diet will provide more than enough
protein as the caloric intake of an athlete increases.
Furthermore, Americanstend to eat morethan the
recommended amounts of protein. Excess protein
can deprive the athlete of more efficient fuel and
can lead to dehydration as high-protein diets
increase: the water requirement neceéssary’ to
eliminate the nitrogen through urine. Also, an
increase in metabolic rate can occur and, there-
fore, increase oxygen consumption. Protein sup-
plements are unnecessary and are not recom-
mended.

Vitamins and Minerals

Increased caloricintake through g varied diet
assures a sufficient amount of vitamins and min-
erals for an athlete. There is no evidence that an
increase in vitamins above that obtained from
eating & variety of foods will improve perfor-
mance. Thiamin, riboflavin and niacin (B vitam-
ins) are needed bmchemmaﬂy to produce energy
from the fuel sources in the diet. However, more
than sufficient amounts of these vitamins are
obtained from the foods eaten. Carbohydrate and
protein foods are excellent sources of these
vitamins. Furthermore, the B vitamins are water
soluble, and thus, are not stored in the body.
Although some female athletes may lack ribo-
flavin, eating milk products not only increases
the ribofilavin level but also provides necessary
protein and calcium. The body stores excess fat-
soluble vitamins A,D,E and K. Excessive amounts
of fat-soluble vitamins may produce toxic effects.

Minerals play an important role in perfor-

mance. Heavy exercise affects the body’s supply

- of sodium;, potassium, iron and calcium. To

replemsh sodium lost through sweating, an ath-

" lete should éat normally following competltlon
- Avoid excessive amounts of sodium.

Eating potassium-rich foods such as oranges,
bananas and potatoes supplies necessary potas-
sium. Salt tablets or electrolyte drinks are not
recommended: Sweating naturally increases the
concentration of salt inthe body. Also, salttablets

take water from the cells causing weak muscles®.

Salt tablets also increase potassium losses. Pot-
assium is important {o help reguia,te muscle

ractivity:

Iron is neededto carry oxygen and, therefore,
is another important mineral for athletes. Female
athletes and athletes between 18 and 19 years old
may have inadequate supplies of iron. Female
athletes who train heavily have a high incidence
of amenorrhéa and thus conserveiron stores. Iron
supplements may be prescribed by a physician if
laboratory tests indicate an iron deficiency. Excess
iron can cause constipation. To avoid this prob-
lem eat fruits, vegetables and Whoie grain breads
and cereals,

Calcium is an important nutrient for every-
one. Female athletes should have ‘an adequate
supply of calcium to avoid calcium loss from
bones. Calcium loss may lead to osteoporosis
later in life. Dairy products, especially lowfat
choices, are the best source of calcium.
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sugar, followed by a decline in blood sugar and
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¢ : éxreemry Smgke copies are free.
#9.312 Water-soluble vitamins

#9.315 Vitamins A, D, E aﬂdK’

#9.324 Vegetarian diets - B
#8.353 Diietary gwdehnss for Americans

Milk, skim #9.354 Sodium in the d’ze% ,
Lean meat or equwa,lent - #9.355 Pot S
Fruit : cp g
Bread or subs’extuée 2 servings ¥9.356 )
Fat'spread © 0 tteaspoon Formore mf@fm&h@n and remge sngjgesmﬁns&
read Food for:Sport by Nathan J. Smith, MD.,.
""" o published by Brill Publishing, Palo Alto,. CA.
‘ . Pre-Bvent Meal Plan II . 1976. : ,
o (approximately 900 alories) : :
Milk, skim - 2 eups
Cooked lean meat or S
_equivalent : 2 ounces
Fruit - SR servmg (/ 2 cup)
Pasta or . teup
baked pot - i O,
Breadegrizzgz?ﬁm " é gﬁﬁ?s Oreier & copy of YmL z& Gﬁ to Foaff Exer-
Vegetable 1 serving (1/2 cup) cise and Nutrition from Colorado Dairy Couneil,
Fat spread 1 teaspoon Ine., 12450 N@%Washlngmﬁ Ave., P.O: Box 33120,
Dessert: Angel food cake 1 pieee S Thornton, CO, 80233-0120; telephone (3133} 451-

or plain cookies 2 7711 cost $1.



