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Handout #1

Calorie Needs
The energy content of food is measured in calories. The number of calories, or
energy, an athlete needs to maintain weight depends on age, body weight,
gender, and total energy expenditure (TEE). TEE includes two major
components:
1. Resting energy expenditure (REE): the amount of calories needed to
maintain basic body systems and body temperature at rest.
2. Activity energy expenditure (AEE): the amount of calories used during
activity.
Maintenance or change in body weight is summarized in the formulas:
•
•
•

Weight maintenance
Weight gain
Weight loss

Calorie intake = TEE
Calorie intake > TEE
Calorie intake < TEE

Alert! For weight loss, total calorie intake should not be less than
REE, unless a physician is supervising weight loss.
Calculating total daily calorie needs
The number of calories needed to maintain a certain body weight can be
estimated by multiplying a person’s REE by an appropriate Activity Factor (AF).
Choose one of the formulas in table 1 to calculate REE, and then use the
information from table 2 to choose an appropriate AF. Formula 2 gives a slightly
more accurate estimate of your calorie needs than formula 1.

Table 1. Formulas for estimating calorie needs for
resting energy expenditure (REE)†
Formula 1:
Males: REE calories = 11 x body weight in pounds
Females: REE calories = 10 x body weight in pounds
Formula 2:
Males: REE Calories = 66.47 + 13.75 (weight, kg) + 5 (height, cm) – 6.76 (age, yr)
Females: REE Calories = 655.1 + 9.65 (weight, kg) + 1.84 (height, cm) – 4.68 (age, yr)
Key: kg = kilograms (pound/ 2.2), cm = centimeters (inches x 2.54), age = age (years),
†Equations are for healthy people.

Table 2. Activity factors (AF) for different levels of activity
Activity factor
Male
Female

Activity level
Resting:
Sleeping, reclining

1.0

1.0

Sedentary:
Minimal movement, mainly sitting/lying
Activities include watching television and reading

1.3

1.3

Light:
Office work, sitting, day consists of sleeping 8 hrs
with 16 hrs of walking or standing
Activities include walking, laundry, golf, ping pong,
walking on level ground at 2.5-3 mph
*Usually includes 1 hr of moderate activity

1.6

1.5

Moderate:
Light manual labor
Activities include walking 3.5-4 mph, carrying a
load, cycling, tennis, dancing, weeding, and hoeing

1.7

1.6

Very active:
Full-time athletes, agricultural laborers, active
military duty, hard laborers (mine and steel workers)
Activities include walking with a load uphill, team
sports, climbing

2.1

1.9

Extremely active:
Lumberjacks, construction workers, coal miners,
some full-time athletes with daily strenuous training

2.4

2.2

Total daily calorie needs

_________ x _______ = ____________
Your REE
Your AF
Your TEE calories
To maintain weight you need _______________calories per day
Enter your TEE calories

Calorie Needs
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Protein Needs
Protein needs for athletes vary depending on their body weight and the frequency,
intensity, duration, and type of activities. Adequate daily protein intake is essential for
muscle and tissue repair, muscle growth, and regulation of metabolism. Most athletes
eat enough protein, and some even eat more than they need, believing it will help
increase their muscle mass. Protein intake in excess of daily need is either used for
energy when carbohydrate and calorie intake is low or is stored as fat. A gram of protein
contains 4 calories.
Estimating protein needs
Use the guidelines below to determine much protein you need daily.

Activity level

Protein needs
grams/pound
body weight

Sedentary

0.36

Recreational endurance*

0.36

Recreational resistance (strength) training

0.36

Moderate intensity endurance**

0.54

Elite female endurance athletes

0.53–0.63

Elite male endurance athletes

0.72

Resistance- (strength-) training athletes (consistent
training, mid-season, for maintenance of muscle
mass)

0.53–0.63

Cross-training or intermittent, high-intensity training
athletes (basketball, soccer, hockey)

0.63–0.77

Resistance- (strength-) training athletes (early
training and/or promotion of muscle mass growth)

0.68–0.81

*4-5 times/week for 30 minutes at <55% VO2 max; **4-5 times/week for 40-60 minutes
Adapted from: Tarnopolsky 1999, Lemon 2000.

Estimate your protein needs
Activity level
Moderate intensity
endurance athlete

Protein
needs
(grams)

X

Body weight
(pound)

=

Recommended daily
protein need (grams)

0.54

X

150

=

81

Fill in your activity level, the corresponding protein requirement for this activity
level, and your own weight (in pounds) in the blank and calculate your protein
needs.
Your
activity level

Protein
needs
(grams)

X

Your
body weight
(pounds)

X

Recommended daily
protein need (grams)

=
=

Planning your daily protein intake
Use the Sports Food Swap© as a guide for selecting foods from all six food groups-grains or legumes, vegetables, fruits, milk and milk products, meats and meat
alternatives, and fats and sweets--to supply the recommended intake levels of
carbohydrate, protein, and fat. Here is an example of how a male endurance athlete
who weighs 150 pounds can meet his protein needs of 81 grams per day using the
Sports Food Swap©.

Food group

Serving size

Grams of
protein per
serving

X

Number of
servings
per day

=

Grams
of
protein

3

x

8

=

24

Grains
&
starchy vegetables

1 oz or ½ cup

Vegetables

½ cup (cooked),
1 cup raw

2

x

3

=

6

Fruits

1 fruit or ½ cup

0

x

4

=

0

Milk products

1 cup

8

x

2

=

16

Meats and meat
alternatives

1 oz

7

x

5

=

35

½ cup (cooked)

Protein Needs

Fats and sweets
Fats
Nuts and seeds
Sugars

1 tsp
1 tbsp
1 tbsp

0
1
0

x
x
x

3
1
2

=
=
=

0
1
0

Total

=

82

Use the workspace to choose how many servings from each of the food groups you can
eat to meet your daily protein requirements.
Vegetarians or those on special diets may not include all the food groups.

Food group

Serving size

Grams of
protein
per
serving

Number
of
servings
per day

X

3

x

=

=

Grains
and
starchy vegetables

1 oz or ½ cup

Vegetables

½ cup (cooked),
1 cup raw

2

x

=

Fruits

1 fruit or ½ cup

0

x

=

Milk products

1 cup

8

x

=

Meats and meat
alternatives

1 oz

7

x

=

1 tsp
1 tbsp
1 tbsp

0
1
0

x
x
x

=
=
=

Fats and sweets
Fats
Nuts and seeds
Sugars

½ up (cooked)

Total

Protein Needs

=

Grams
of
protein
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Carbohydrate Needs
Estimating carbohydrate needs
Use these guidelines to see how much carbohydrate you need daily for different levels of
training.

Carbohydrate

Exercise time

(grams/pound
body weight)

1 hour training per day

2.3–3.2

2 hours training per day

3.6

3 hours training per day

4.5

4 hours or more per day

5.4–5.9

Key: g = gram, BW = body weight
Adapted from Coleman 2006

These examples show how much carbohydrate is needed by a 150-pound athlete exercising
for 3 hours per day or 1 hour per day.
Exercise Time

Carbohydrate
Needs
(grams)

x

Body Weight
(pounds)

=

Recommended Daily
Carbohydrate Needs
(grams)

3 hours

4.5 grams

x

150 pounds

=

675

1 hour

2.7–3.2

x

150 pounds

=

405–480

Fill in the time you spend exercising, the corresponding carbohydrate recommendation for
this time, and your own weight (in pounds) to calculate your carbohydrate needs.

Exercise Time

Carbohydrate
Needs
(grams)

x

Body Weight
(pounds)

Your Recommended
Daily Carbohydrate
Needs (grams)

=

x

=

Choosing foods to meet your carbohydrate needs
Use the Sports Food Swap© as a guide for selecting the right amounts of foods from all six
food groups to supply the recommended intake levels of carbohydrate, protein, and fat to
meet calorie needs.
Here is an example of how a 150-pound athlete who exercises for 1 hour a day can meet
carbohydrate needs of 405-480 grams per day.

Food Group

Serving Size

Grains
&
starchy vegetables

1 oz or ½ cup

Vegetables

½ cup (cooked), 1
cup raw

Fruits

Grams of
Carbohydrate
per Serving

15

X

Number
of
Servings
Per Day

=

Grams
of
Carbohydrate
210

x

14

=

5

x

8

=

40

1 fruit or ½ cup

15

x

6

=

90

Milk products

1 cup

12

x

4

=

48

Meats & meat
alternatives

1 oz

0

x

5

=

0

1 tsp
1 tbsp
1 tbsp

0
1
15

x
x
x

6
1
4

=
=
=

0
1
60

Total

=

449

Fats & sweets
fats
nuts & seeds
sugars

½ cup (cooked)

Carbohydrate Needs

Meeting Your Carbohydrate Recommendation Using the Sports Food Swap©

Food Group

Serving Size

Grams of
Carbohydrate
per Serving

X

15

x

=

x

=

Number
of
Servings
Per Day

=

Grains
&
starchy vegetables

1 oz or ½ cup

Vegetables

½ cup (cooked), 1
cup raw

5

Fruits

1 fruit or ½ cup

15

x

=

Milk products

1 cup

12

x

=

Meats & meat
alternatives

1 oz

x

=

x
x
x

=
=
=

Fats & sweets
fats
nuts & seeds
sugars

½ up (cooked)

1 tsp
1 tbsp
1 tbsp

0

0
1
15

Total

Carbohydrate Needs

=

Grams
of
Carbohydrate
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Carbohydrate Intake
Guidelines for Exercise
This chart lists guidelines for carbohydrate intake before, during, and after exercise.
Time
1-4 hours before exercise

Carbohydrate (g) /lb BW
0.5–1.8

Within 30 minutes after exercise

0.5–0.7

2 hours after exercise

0.5–0.7

During each hour of exercise,
consume 30-60 grams of carbohydrate
Key: g = gram, lb = pound, BW = body weight
Adapted from Coleman 2006

Carbohydrate intake during
exercise

Snacks with 30 grams
of carbohydrate

To replenish used carbohydrate
stores (glycogen) and keep
muscles fueled, athletes should
consume 30 to 60 grams of
carbohydrate with every hour of
exercise (continuous or
accumulated).






The snacks listed in the bag
each provide 30 grams of
carbohydrate.












•

16 ounces Gatorade®
1 large banana
6 graham cracker squares
1 cup carrot sticks & 6 ounces
lowfat chocolate milk
¾ of a Powerbar®
½ English muffin with 1Tbs jam
2 hard granola bars
2 cups Cheerios®
3 fig cookies
1 fruit-flavored cereal bar
16 animal crackers
1½ ounces pretzels
12 saltine-type crackers
1 cup 100% apple juice
½ cup raisins
Key:
1 cup = 8 ounces

Handout #5

Carbohydrate Needs
before and after Exercise
This worksheet has guidelines for calculating carbohydrate needs before and after exercise.
Pre-exercise carbohydrate intake guideline: 0.5–1.8 grams (g) of carbohydrate per
pound body weight (1–4 hours before exercise)
Example
Recommended grams* of
carbohydrate per pound of
body weight

Body weight
(pounds)

=

Recommended carbohydrate
intake before exercise
(grams)

0.5 to 1.8

X

100

=

50 to 180

0.5 to 1.8

X

200

=

100 to 360

=

Recommended carbohydrate
intake before exercise
(grams)

=

_________ to _________

Workspace: Your Needs
Recommended grams of
carbohydrate per pound of
body weight
0.5 to 1.8

Body weight
(pounds)
X

*Choose a meal with
• 0.5 g of carbohydrate per pound of body weight when meal is eaten 1 hour before exercise
• 0.9 g of carbohydrate per pound of body weight when meal is eaten 2 hours before exercise
• 1.4 g of carbohydrate per pound of body weight when meal is eaten 3 hours before exercise
• 1.8 g of carbohydrate per pound of body weight when meal is eaten 4 hours before exercise

Postexercise carbohydrate intake guideline: 0.5–0.7 grams of carbohydrate per pound
body weight (0.7 g within 30 minutes after and 0.5–0.7 g 2 hours after exercise)
Example
Recommended grams of
carbohydrate per pound of
body weight

Body weight
(pounds)

=

Recommended carbohydrate
intake after exercise
(grams)

0.5–0.7

X

100

=

50–70

0.5–0.7

X

200

=

100–140

=

Recommended carbohydrate
intake after exercise
(grams)

=

_________ to _________

Your Needs
Recommended grams of
carbohydrate per pound of
body weight
0.5 to 0.7

Body weight
(pounds)
X
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Carbohydrate-Rich Meals and Snacks
before and after Exercise
Use the list of foods and examples to build meals and snacks that provide your body with the
right amount of carbohydrates. Refer to handout #4, “Carbohydrate Intake Guidelines for
Exercise.”
Approximate Carbohydrate and Calorie Content of Foods†
Serving
Size

Carbohydrate
Grams

Calories

Swaps

3½” diameter
1 waffle
1 – 4” pancake

38
15
15

195
77
80

10” diameter

40

246

1 cup
1 packet
¾ cup cereal,
½ cup LF milk
1/3 cup cooked
1 cup cooked
2 oz-wt
1 medium
¾ cup
1 small
1 medium piece or
½ cup sliced
1 cup
¼ cup

25
36

145
172

27

140

15
43
30
30
15
15

80
230
149
160
80
60

3½ Grains
1 Grain
1 Grain
2½ Grains
1 Fat
2 Grains
2 Grains
1 Grain
½ LF Milk
1 Grain
2 Grains
2 Grains
2 Grains
1 Grain
1 Fruit

15

60

1 Fruit

27
33

114
124

1 sandwich

30

238

6 oz

30

355

1 sandwich

30

346

Lowfat fruit yogurt*

1 cup

45

240

Power bar*

1 bar

45

230

Fig cookies

2 cookies

23

90

1 bar

27

140

1 pastry

40

190

1 tablespoon
1 tablespoon
15 bears
16 oz (2 cups)

13
14
33
30

52
56
127
120

2 Fruit
2 Fruit
2 Grains
2 Lean Meat
½ Fat
2 Grains/SV
2 MF Meat
1 Fat
2 Grains
1 HF Meat
1 Fat
1 LF Milk
1 Sugar, 1
Fruit
1 Grain
1 Skim Milk
1 ½ Sugars
1½ Sugars
1 Grain
1 Sugar
1 Grain
1½ Sugars
½ Fat
1 Sugar
1 Sugar
2 Sugars
2 Sugars

Food
Plain bagel*
Frozen multigrain waffle
Plain pancake
Flour tortilla
Cooked oatmeal*
Instant flavored oatmeal (w/ water)
Cheerios and milk
White rice
Pasta*
Lowfat apple bran muffin
Baked potato without skin
Marinara sauce
Banana
Whole fruit
100% fruit juice
Raisins
Tuna sandwich on white*
Bean burrito*
Peanut butter sandwich on wheat*

Fruit cereal bar
Lowfat fruit pop tart
Brown sugar
Jam
Gummy bears
Sports drink

*Indicates this food is also a source of protein (at least 4 grams per serving), †Nutrient analysis from ESHA Food
Processor, version 7.5, Key: LF = Low-fat, SV = Starchy Vegetable, MF = Medium Fat, HF = High Fat
H

d
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Example Pre-Exercise Meals and Snacks
Example
Recommended grams
of carbohydrate per
pound of body weight
0.5 to 1.8
0.5 to 1.8

X

Body weight
(pounds)
120

=
=

Recommended
carbohydrate intake
before exercise
(grams)
60 to 216

X

200

=

100 to 360

Example: meal 4 hours before exercise– 120-pound athlete: carbohydrate goal = 216 grams

Food
Cooked oatmeal
Raisins
Brown sugar
Orange juice
Plain bagel
Jam
Banana

Serving
1½ cup
½ cup
1½ tbs
1 cup
half
1 tbs
1 large
TOTAL

Carbohydrate (g)
38
60
21
26
19
14
30
208

Calories
218
214
75
112
98
56
125
898

Example: snack 1 hour before exercise– 200-pound athlete: carbohydrate goal = 100 grams

Food
Power bar
Fig cookies
Sports drink

Serving
1 bar
2
16 oz
TOTAL

Carbohydrate (g)
45
23
30
98

Calories
230
90
120
440

WORKSPACE
Your Needs
Food

Serving

Carbohydrate (g)

Calories

TOTAL

Carbohydrate-Rich Meals and Snacks before and after Exercise

Example Post-Exercise Meals and Snacks
Example
Recommended grams
of carbohydrate per
pound of body weight

Body weight
(pounds)

0.5 - 0.7

X

100

0.5 - 0.7

X

200

=
=
=
=

Recommended
carbohydrate intake
after exercise
(grams)
50 - 70
100 - 140

Example: meal 2 hours after exercise– 100-pound athlete: carbohydrate goal = 50-70 grams

Food
Lowfat fruit yogurt
Lowfat apple bran muffin
Water

Serving
1 cup
2 oz-wt
16 oz
TOTAL

Carbohydrate (g)
45
30
75

Calories
240
150
390

Example: snack 30 minutes after exercise– 200-pound athlete: carbohydrate goal = 140 grams

Food
Sports drink
Piece of fruit
Tuna sandwich

Serving
48 oz
1 med
1
TOTAL

Carbohydrate (g)
90
15
30
135

Calories
360
60
238
658

WORKSPACE
Example: snack 30 minutes after exercise: your carbohydrate goal = ____ grams
Food

Serving

Carbohydrate (g)

Calories

TOTAL
Example: meal 2 hours after exercise: your Carbohydrate goal = _____ grams
Food

Serving

Carbohydrate (g)

Calories

TOTAL

Carbohydrate-Rich Meals and Snacks before and after Exercise
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Trans Fatty Acids: Health Alert
What are trans fatty acids?
Unsaturated fatty acids, the building blocks of fat that are chemically changed,
hydrogenated, to become more like saturated fatty acids.
Example: Stick margarine - liquid plant oil chemically changed to be more
solid like butter.
What does hydrogenation mean?
Hydrogenation is a process that changes the chemical structure of vegetable oils
(unsaturated fat) into a saturated fat.
Why use hydrogenated fats?




Increases freshness
Gives fat a firmer texture
Increases smoking point of fat, thereby making it more shelf stable

Are trans fatty acids unhealthy?
Hydrogenation changes the shape of the fatty acids. This process creates unusual fat
products that are not made by the body. These changed fatty acids, or trans fatty acids,
can have negative effects on the body’s health, increasing the risk for diseases of the
heart and arteries and maybe the risk for diabetes. Trans-fatty acids, like saturated fats,
raise low-density lipoprotein (LDL), or “bad” cholesterol, but also lower high-density
lipoprotein (HDL), or “good” cholesterol.
What foods contain trans fatty acids?
 Trans fatty acids appear naturally in small amounts in meat and milk products,
but you can also find them in some processed snack foods and fried foods.
 Fast foods, baked goods, and other commercially prepared foods can be high in
fats, containing up to 50% trans fatty acids.
 Some fast-food restaurants advertise that their food is fried in vegetable oil, but
the vegetable oil is a hydrogenated type that contains a lot of trans fatty acids.
How many trans fatty acids are in a food?
As of January 2006, you can find out how many trans fatty acids are in a serving of a
food by looking on the Nutrition Facts panel of a food label. The trans fatty acid content
is listed under “Total Fat.” Be cautious of processed snack foods that claim to be “trans
fat free.” The labeling laws allow manufacturers to list 0 grams of trans fatty acids on the
Nutrition Facts panel if one serving of a food contains less than 0.5 grams of trans fatty
acids (and is also low in saturated fat). Some foods are naturally or manufactured to be
free of trans fatty acids, but just to be sure, you can find out if a food has trans fatty
acids by looking for the following on the ingredients list: hydrogenated oils, partially
hydrogenated oil or trans fatty acids.

Tips for choosing healthier snacks
• Read the Nutrition Facts panel: for a food with less than 0.5 grams of trans fatty
acids per serving is considered trans-fat free, but keep in mind that when
consuming more than one serving, you will consume an increased amount of
trans fatty acids.

Trans Fat

•

Some food manufacturers are replacing trans fatty acids in their products with
saturated fats or tropical oils (e.g., coconut and palm oil), which are higher in
saturated fat. Too much saturated fat is bad for heart health.

•

The foods that have been traditionally high in trans-fatty acids are processed
snack foods and fried foods. These types of foods are typically high in calories
(and fat) and low in nutrition. Instead of worrying if your cookie or cracker has
trans fatty acids in it, choose fresh fruit for a snack.

Trans Fatty Acids: Health Alert
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Nutrients in Regular and
Reduced-Fat Foods
FOOD

Calories
per
Serving

Calories
from
Fat

%
Calories
from Fat

150
120
100
90

70
45
20
0

47
38
20
0

9
6
3
0

12
12
12
12

8
8
8
8

110
90

80
50

73
56

9
6

<1
<1

7
7

100
70
30

90
50
0

90
71
0

10
5
0

1
2
2

2
3
5

240
120
210

15
0
0

6
0
0

2
0
0

46
23
42

11
8
10

110
15
150
80
50
130
35
80

100
0
140
60
0
110
0
45

91
0
93
75
0
85
0
56

11
0
16
7
0
11
0
5

2
2
1
3
11
8
8
9

0
0
0
0
0
0
0
0

30
25

5
0

17
0

1
0

1
1

5
4

190
190

130
100

76
56

16
12

7
14

7
7

1 cracker
1 cracker
7 crackers
5 crackers
3 crackers
3 cookies
3 cookies

80
70
70
60
60
160
140

35
15
15
15
0
70
50

49
26
19
23
0
44
36

4
2
2
2
0
8
5

10
10
11
10
12
21
22

1
1
1
1
1
2
2

2 cookies

130

35

27

4

22

2

Serving
Size

Milk
Whole
2%
1%
Skim

8 oz

Cheddar Cheese
Regular
Reduced

2 oz

Cream Cheese
Regular
Reduced fat
Fat free

1 oz

Yogurt (Peach)
Lowfat
Light
Nonfat
Salad Dressing
Italian
Italian fat free
Ranch
Ranch Light
Ranch fat free
Catalina
Catalina fat free
Catalina Light
Turkey Luncheon Meat
98% fat free
Fat free
Peanut Butter
Regular
Reduced fat
Crackers/Cookies
Buttery crackers
Buttery crackers - reduced fat
Wheat crackers
Saltines
Fat-free saltines
Chocolate chip cookies
Chocolate chip cookies, reduced
fat
Lowfat cake cookies
1 oz = 28 grams

8 oz
8 oz
8 oz

Carbohydrate
(g)

Fat
(g)

Protein
(g)

2 tbsp

1 oz

2 tbsp

Handout #9

Finding Hidden Fat
Did you know that an 8-ounce Cinnabon® has 34 grams of fat and that an entrée-sized Caesar
salad has 42 grams of fat, 11 grams of which are saturated? Fat hides in many foods and can make
it difficult to know how much is any fat is in a particular food. Below is a list of some common foods
that contain hidden fats and the number of teaspoons of fat that equal the grams of fat in each food.
(Note: 1 teaspoon of butter has 4 grams of total fat and 2 grams of saturated fat)
Grams of Fat
(g saturated fat)

Food

Number
Teaspoons of Fat

Grains and Starchy Vegetables
1 slice of wheat bread

1.0 (-)

-

1 English muffin

1.0 (-)

-

1 4”-plain bagel

1.0 (-)

-

-

-

5.7 (1.1)

1.4

0

0

5.5 (0.75)

1.4

-

-

1 ounce plain potato chips

7.0 (2.0)

1.8

Small french fry (McDonald’s®)

10.0 (1.5)

2.9

Super-sized french fries (McDonald’s®)

26.0 (4.5)

6.5

1 medium piece of Fruit

0

0

1 cup raw carrots

-

0

1 cup raw spinach

-

0

¼ cup avocado

5.6 (1.0)

1.4

4-piece jalapeño sticks w/ sauce (Burger King®)

26.0 (7.0)

6.5

1 cup plain white rice
®

1 cup flavored rice (Rice-a-Roni )
¾ cup corn Flakes
¼ cup granola cereal
1 medium plain baked potato

Fruit and Vegetable

Meat and Meat Alternatives
4 vegetarian bacon strips

5.9 (1.0)

1.5

4 pieces of Canadian bacon

8.0 (3.0)

2.0

4 beef bacon strips

15.6 (6.5)

3.0

Food

Grams of Fat
(g saturated fat)
Meat and Meat Alternatives

Number of
Teaspoons of Fat

3 1-ounce slices of turkey breast

1.3 (-)

-

3 1-ounce slices of bologna

24 (10)

6.0

5 ounces raw hamburger patty (9% fat)

13 (5.0)

3.3

5 ounces raw hamburger patty (17% fat)

24 (10)

6.0

5 ounces raw hamburger patty (23% fat)

33 (13)

8.3

8 ounces flank steak

29.5 (12.5)

7.4

12 ounces porter house steak

68.3 (27.3)

17.1

13 (4.0)

3.3

22.5 (6.0)

5.6

6 ounces grilled white fish filet

13 (2.0)

3.3

6 ounces fried fish filet

21 (5.0)

5.3

1 ounce regular cheddar cheese

9.4 (6.0)

2.4

1 ounce lowfat cheddar cheese

2.0 (1.0)

0.5

-

0

1 cup 2% milk

5.0 (3.0)

1.3

1 cup whole milk

8.2 (5.1)

2.0

1 cup lowfat yogurt

3.0 (2.5)

0.8

1 cup whole-milk yogurt

8.0 (5.0)

2

½ cup Ben&Jerry’s® PB cup ice cream

26.0 (12.0)

6.5

½ cup Haagen-Daz® vanilla ice cream

36.0 (22.0)

4.5

2 tablespoons cultured sour cream

6.0 (3.8)

1.5

¼ cup whipping cream

11.1 (6.9)

2.8

9.6 (2.7)

2.4

1 Hostess Ding Dong snack cake

19.4 (10.9)

4.8

1 Mrs. Fields® Milk Chocolate Chip Cookie w/ nuts

17.0 (9.0)

4.3

2 ounces shortbread cookie (au bob pain®)

13.7 (3.5)

3.4

1 Mrs. Fields® peanut butter dreambar

24.0 (10.0)

6.0

6 ounces roasted chicken
6 ounces fried chicken

Milk and Milk Product
1 cup skim milk

Fats and Sugars

®

2 frosted PopTarts
®

Finding Hidden Fat

Grams of Fat
(g saturated fat)

Number of
Teaspoons of Fat

1 slice of 9” banana cream pie

19.6 (5.4)

4.9

1 slice carrot cake cheesecake (Cheesecake Factory)

29.3 (5.4)

7.3

1 medium slice cheese pizza

7.0 (4.0)

1.8

1 large slice pepperoni pizza

8.0 (4.0)

2.0

17.0 (4.0)

4.3

7.9 (3.2)

2.0

52.0 (15.0)

13.0

42.0 (21.0)

10.5

2 tablespoons of hot fudge sauce

3.8 (1.7)

1.4

2 tablespoons cheese spread

7.0 (5.0)

1.8

½ cup alfredo sauce

15.0 (10.0)

3.8

Restaurant serving of Ranch dressing (4 tablespoons)

22.0 (4.0)

5.5

Restaurant serving of Caesar dressing (4 tablespoons)

26.0 (5.0)

6.5

Food
Fats and Sugars

Combination Foods

1 cup macaroni & cheese
®

Chef salad (12-oz au bon pan )
®

Taco Bell taco salad w/ shell
®

1 serving Sbarro baked ziti
Sauces and Condiments

-, Trace amount; g, grams
Source: ESHA Food Processor, version 7.4

Finding Hidden Fat
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Lowfat Eating Tips
Athletes need to get about 20% to 35% of their calorie intake from fat. To help get this
level of fat intake from what you eat and drink, follow these tips when making food
choices:
Limit fats and oils such as butter, margarine, cooking oils, salad dressing, shortening,
sour cream, cream cheese, cream, and lard.
Choose foods that are broiled, baked, steamed, or boiled rather than fried.
Use skim or lowfat milk, yogurt, cheese, ice milk, and frozen yogurt.
Choose lean meat, fish, poultry, and dry beans and peas as protein sources.
Trim fat off meat and remove the skin from poultry.
Blot pizza with a napkin to remove excess fat.
Ask for dressings and accompaniments on the side, so you control how much you use.
When eating salads, choose lots of fresh vegetables and fruits and lowfat dressing
and toppings.
Avoid adding high-fat salad dressings, cheese, sour cream, guacamole, potato salad,
macaroni salad, eggs, and fried croutons to vegetables, fruits, pasta, beans, rice, and
lean meats.
Read food labels to find the amount of fat in a serving of food.
Choose lowfat or fat-free foods over high-fat foods. Reading food labels can help
determine the fat content in foods.
Avoid eating multiple or large servings of fat-free foods. The phrase fat free on food
labels means the serving size of food listed on the label contains less than 0.5g of fat.
Be Aware: Eating multiple servings of a fat-free food may provide less fat but can still
contain a lot of calories from added sugars.
Limit use of egg yolks and organ meats such as liver and kidney.
Watch for hidden fat in foods. Granola cereals, many crackers, muffins, cakes,
cookies, breads, chips, and snack foods contain a lot of hidden fat. Foods that are
fried, breaded, or covered with regular salad dressing, high-fat sauces, regular
cheeses, and gravy are also high in fat.

A food can be legally labeled lowfat if it contains
3 grams or less of fat in the standard serving size listed on the Food Label
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Fluid First
Get a Slam Dunk with Your Fluids During Sport
WHY IS DRINKING FLUID SO IMPORTANT?
When you exercise, your muscles generate
heat, and this heat warms up your body. In
order to cool your body down, you start
sweating.
Sweating causes your body to lose fluid
(water) and electrolytes (minerals like salt).
If you do not replace lost fluid and
electrolytes you become tired and can’t
continue to play hard. Even worse, your body
can overheat and make you feel very sick–or
even need to be hospitalized.
There is good news,!
Drinking cool fluids, like
water and sports drinks,
before, during, and
after sports can help
keep your hydrated,
energized and healthy!

PARENT – COACHING CORNER
HEY PARENTS!
You can help keep your kids hydrated and healthy
on & off the basketball court by following these
tips:
Encourage them to carry a water bottle and
drink from it often.
Have sports drinks handy for practices.
Make sure you see your child drinking fluids
Watch out for signs of dehydration, like:
• Dry lips & tongue
• Bright or dark colored urine
• Sunken eyes
• Small amount of urine
• Infrequent urination • Poor energy levels
Watch for signs of heat illness.
• Thirst, chills, clammy skin, throbbing heart,
muscle pain/spasms, nausea
If you see these signs move your child into a cool
place, remove excess clothing & give them a cool
sports drink. If symptoms don’t improve, seek
medical attention.

WHEN & WHAT TO DRINK
Drink on a schedule; don’t wait until you’re
thirsty! Follow the guidelines below . . .
Before Sports
•
•

Drink 1 to 2 cups of cool water
1 to 2 hours before sport.
Drink 1 to 1½ cups of cool water
10 to 15 minutes before sport.

During Sports
•

Drink 5 to 10 ounces (or 10 to 20
“gulps”) of sports drink every 20
minutes.
o The more you weigh the more
fluid you need to drink.

After Sports
•

Within the following 2 hours, drink
3 cups of cool sports drink for
every pound of body weight you
lose during exercise.

Helpful Fluid Tips to Follow:
Choose cool water, 100% fruit juice, and sports
drinks instead of soda, fruit cocktails, and energy
drinks.
Drink fluids until you no longer feel thirsty and
then drink another ½ to 1 cup of fluid (just to make
sure you get enough!)
Drink fluids throughout the whole day.

REPLACE WHAT YOU LOSE
Weigh yourself before & after practice or a
game. Every pound you lose equals water weight
loss. Drink 3 cups of fluid to replace each pound
of water lost.
You can tell if you are hydrated by
looking at the color of your urine.
See the back of this handout to
find out more.

Am I Drinking Enough?
Look at the Color of Your Urine to Find Out!
Light Lemonade = HYDRATED

An odorless pale yellow urine color,
like the color of light lemonade
indicates you are well hydrated.

Apple Juice = DRINK UP

A darker yellow-orange urine color, like
the color of apple juice, with an odor
indicates you need to drink more fluids!!

If you are taking a multivitamin supplement, be
aware that some supplements can change the
color of your urine for a few hours, making it
bright yellow or discolored. Even so, by the end
of the day (if you take your supplement in the
morning) the color of your urine should look
more like light lemonade.

Fluid First
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Hydration Check:
Body Weight Log
Record the date and your body weight before and after workouts and competitions. Then record your
weight change. To replace water weight loss from workouts and competition, use this tip: For each
pound of weight lost, drink at least 3 cups of fluid before your next workout or competition. 1 cup = 8
ounces of fluid
Signs of good hydration: Urine that is a pale yellow in color, like lemon juice, and does not have a strong smell.
Signs of dehydration: Urine that is dark yellow in color, like the color of apple juice, and may have a strong odor.
Name:
Date

Before

After

Weight
Loss
(Pounds)

Date

Before

After

Weight
Loss
(Pounds)
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Nutrient Content of Sports Drinks
Sports Drinks†
Drink

Calories per
12 Fl Oz
Serving

Calories per
Fl Oz

Carbohydrates
Grams per
Percent
Fl Oz
Concentration

Sodium per
Fl Oz
(mg)

Accelerade, Pacific-Health
Laboratories, Inc.

120

10

1.6

5.3

15

All Sport, Monarch

90

7.5

2

6.7

6.9

Cytomax

95

8

1.7

5.7

8.3

Endura, Unipro, Inc.

120

10

9.5

8.3

7.5

Gatorade Thirst Quencher,
The Quaker Oats Company

75

6.3

1.8

6.0

13.8

GU2O

75

6.3

1.6

6.0

15

Powerade, Coca Cola Co.

105

8.7

2.4

8.6

8.7

ProLyte

130

10.8

2.8

8.3

7.5

Propel Fitness Water, The
Quaker Oats Company

15

1.25

0.4

1.2

4.4

Ultima Replenisher

24

1.3–1.6

0.3–.4

1–1.3

3.8–4.7

Water

0

0

0

0

*

†Drink during activities lasting longer than 1 hour and/or after exercise, - trace or insignificant amount, *
content depends on water source

High-Carbohydrate Drinks*
Drink

Calories per
12 Fl Oz
Serving

Calories per
Fl Oz

Carbohydrates
Grams per
Percent
Fl Oz
Concentration

Sodium
per Fl Oz
(mg)

Apple, orange, grapefruit,
pineapple juice, full strength
140–210
11.7–17.5
2.8–4.3
10.9–15.2
0.3–0.9
(canned or bottled,
unsweetened)
Carboforce
293
24.0
6.1
20.4
7.2
Carbo Rush
156
13
3.3
11
6.25
Gatorade Energy Drink, The
310
26.0
6.5
20
17.0
Quaker Oats Company
**Soft drinks
149–154
12.4–12.8
3.0–3.2
10.2–11.3
1–35
Cola and Non-Cola, regular
Ultra Fuel, Twinlab
300
25.0
6.3
23
0
*Drink prior to or after exercise.
**Excessive consumption of beverages with caffeine may promote dehydration. Data obtained from
product labels, manufacturer, and USDA/ARS Nutrient Data Bank Lab,
http://www.nal.usda.gov/fnic/foodcomp/, on March 2006.
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Fluid Tips
Drink on a schedule, not just
when thirsty!
When you feel thirsty, you have
already lost important fluids and
electrolytes and may be
dehydrated.

Drink fluids before, during,
after exercise!

Check your hydration
status!

Take a bottle filled with water or a
sports drink to your workout and
drink regularly during and after the
workout.

Clear, pale yellow urine means
you’re well hydrated.
Be aware that certain vitamin
supplements can make urine
dark yellow or brown in color.

8–10
cups of fluid
per day
(64–80 oz)

10–12
cups of fluid per day
(80–96 oz)
BEFORE
EXERCISE

DURING
EXERCISE

AFTER
EXERCISE

at least

every 15–20 min

at least

16 oz

6–12 oz

24 oz

9 Avoid drinking carbonated beverages during practice and competition. They will make you drink
less and cause feelings of fullness. Be aware! Beverages that contain alcohol are diuretics and
cause water loss.
9 Drink fluids during practice in the same way you would drink fluids in competition.
9 Always try a new fluid product or new amount of fluid during practice first to determine what works
best for you. Avoid experimenting with fluids during competition.
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Heat Illness Warning Signs and First Aid
The best way to prevent heat illness is to replace fluids lost through sweat as soon as possible
and to be aware of heat illness warning signs.

Condition

Effect

First Aid Tips

Sweating

The body cools itself by
releasing heat when sweat
evaporates. But sweating also
decreases levels of important
fluids.

Drink fluids to replace fluid lost through
sweat. Avoid beverages containing caffeine, alcohol, and carbonation for best
results. During exercise, especially in hot
conditions, drink 6-12 ounces of fluids
every 15-20 minutes to prevent
dehydration.

Loss of energy

The amount of fluid lost through
sweat begins to affect
performance.

Energy can be renewed by drinking
enough fluid to return body water to
normal levels. A beverage with 6-8%
carbohydrate concentration and small
amounts of sodium replace fluid more
rapidly than plain water.

Dizziness,
lightheadedness

Dehydration leads to reduced
blood pressure (hypotension)
secondary to decreased body
fluid. This decrease in blood
pressure can contribute to
dizziness and lightheadedness.

Drink fluids to replace fluid lost through
sweat and rest in a cool, shaded area
until dizziness passes. Moving around
and stretching may improve circulation
and prevent fainting. If dizziness
continues, lying in a horizontal position
with the legs elevated promotes blood
flow to the head.

Nausea

Nausea often precedes more
serious forms of heat illness. It
can be caused by irritation in
the small intestine resulting from
lack of fluids.

Drink fluids to replace fluid lost through
sweat and rest in a cool place until nausea passes.

Muscle cramps

Muscle cramps often signal excessive loss of fluids and
sodium due to heavy sweating.

Massage cramped muscles and apply
ice. Drinking a beverage containing some
sodium, such as a commercial sports
beverage, may help relieve and prevent
cramps. For some athletes, high intakes
of sodium are needed to prevent or treat
muscle cramps.

Condition

Effect

First Aid Tips

Headaches

When the body reduces blood
flow to conserve fluids, it also
limits the amount of fluids and
oxygen sent to the brain.

Headaches often precede more serious
forms of heat illness. Drink fluids to replace fluid lost through sweat and rest in
a cool place until the headache passes.
Lying down is often helpful in relieving
headaches.

Heat exhaustion,
chills and

The body attempts to conserve
its remaining fluids by decreasing blood flow to the skin and
lowering blood pressure. The
lack of blood flow to the skin
may make it cold, pale, and
clammy. Body temperature
drops below normal.

Medical attention is necessary to treat
heat exhaustion. The individual should be
moved to a cool location but kept warm
because of the body's subnormal
temperature. Drinking small amounts of
cool, lightly salted fluids will help replace
fluids and sodium.

Heat stroke

The body has shut down its
temperature regulation system
because it is so low on fluids.
Heat radiates from the body and
body temperature skyrockets
because of the inability to sweat.
If the body temperature isn't
brought under control, it can
lead to brain damage and death.

This is considered a medical
emergency. While waiting for medical
assistance, move the individual to a cool
area and cool the body by fanning or
wrapping in cool wet sheets.

Unconsciousness

Unconsciousness due to heat
stroke is often preceded by
headaches, dizziness, and
fatigue. Disorientation and rapid
pulse rate may also precede
unconsciousness.

While waiting for medical assistance, take
steps to cool the individual. Make sure to
use cool water compresses as cold water
may cause shock.

goose bumps

Sources: Adapted from the Heat Illness Warning Signs publication from the Gatorade Heat Wave News Bureau
1993; Joy, E. Sports Medicine Tip Sheet, GSSI.

Heat Illness Warning Signs and First Aid
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Vitamins and Minerals:
Recommended Intake Levels
The US Government sets the levels of intake of essential vitamins and minerals that meet
the needs of most healthy groups of people according to their age and gender using findings
from high-quality research studies. These levels are called the Dietary Reference Intakes
(DRIs). The DRI include the Recommended Dietary Allowances (RDAs), Adequate Intakes
(AIs), and Tolerable Upper Intake Levels (ULs) of vitamins and mineral. The DRIs and ULs
for vitamins and minerals are summarized in the tables below.
Vitamins – Dietary Reference Intakes
Males
(age in years)

Fat-Soluble Vitamins
Vitamin A (μg RAE)1, 5
Vitamin D (μg)2
Vitamin E (mg)5
Vitamin K (μg)
Water-Soluble
Vitamins
Biotin (μg)4
Choline (mg)
Folate (μg)5,
Niacin (mg NE)3,5
Pantothenic Acid
(mg)4
Riboflavin (mg)5
Thiamin (mg) 5
Vitamin B12 (μg)
Vitamin B6 (mg) 5
Vitamin C (mg)5
1

Females
(age in years)

14–18

19–50

14–18

19–50

900
5
15
75

900
5
15
120

700
5
15
75

700
5
15
90

25
550
400
16
5

30
550
400
16
5

25
400
400
14
5

30
425
400
14
5

1.3
1.2
2.4
1.3
75

1.3
1.2
2.4
1.3
90

1.0
1.0
2.4
1.2
65

1.1
1.1
2.4
1.3
75

RAE (retinol activity equivalent) is the new way of measuring vitamin A, replacing IU (international
units). [1 RAE = 1 μg retinol or 12 μg -carotene]. To calculate RAEs from REs of provitamin A
carotenoids in foods, divide the REs by 2. For preformed vitamin A in foods or supplements, 1 RE = 1
RAE.
2
Vitamin D is now measured in micrograms (μg) instead of IU [5 μg = 400 IU].
3
One NE (niacin equivalent) is equal to 1 mg of niacin or 60 mg of dietary tryptophan.
4
Values based on Adequate Intakes.
5
Values based on Recommended Dietary Allowances.
Key: mg = milligram; μg = microgram

Minerals – Dietary Reference Intakes
Males
(age in years)
14–18 19–30 31–50

Females
(age in years)
14–18
31–50
19–30

Calcium (mg)

1,300

1,000

1,000

1,000

1,000

1,000

Chromium (μg)
Copper (μg)
Fluoride (mg)
Iodine (μg)
Iron (mg)
Magnesium (mg)
Manganese (mg)
Molybdenum (μg)
Phosphorous (mg)
Selenium (μg)
Zinc (mg)

35
890
3
150
11
410
2.2
43
1,250
55
11

35
900
4
150
8
400
2.3
45
700
55
11

35
900
4
150
8
420
2.3
45
700
55
11

24
890
3
150
15
360
1.6
43
1,250
55
9

25
900
3
150
18
310
1.8
45
700
55
8

25
900
3
150
18
320
1.8
45
700
55
8

No recommendations are available at this time for cobalt, nickel, vanadium,
silicon, tin, arsenic, or cadmium.
Key: mg = milligram; g = microgram
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TOLERABLE UPPER INTAKE LEVELS (ULs)
Intakes of vitamins and minerals above the Dietary Reference Intakes (DRIs) can cause
adverse effects. The Tolerable Upper Intakes (ULs) for a vitamin or mineral is the highest
intake level of that nutrient that typically will not cause an adverse health effect for most
healthy people. Intakes of vitamins and minerals above the UL carry the potential risk of
adverse health effects and such high levels of intake are not recommended.

Vitamins - ULs

Minerals – ULs

Males &
Females
(age in years)
14–18 19–70

Males &
Females
(age in years)
14–18 19–70
Boron (mg)
Calcium (mg)
Chromium (μg)
Copper (μg)
Fluoride (mg)
Iodine (μg)
Iron (mg)
Magnesium (mg)
Manganese (mg)
Molybdenum (μg)
Nickel (mg)
Phosphorous (mg)
Selenium (μg)
Vanadium (mg)
Zinc (mg)

17
2,500
ND
8,000
10
900
45
350
9
1,700
1.0
4,000
400
ND
34

20
2,500
ND
10,000
10
1,100
45
350
11
2,000
1.0
4,000
400
1.8
40

No recommendations are available
at this time for sodium, chloride, or
potassium
Key: mg = milligram; μg =
microgram; ND = no data

Fat-Soluble Vitamins
Vitamin A1 (μg RAE)
2,800
Vitamin D (μg)
50
Vitamin E (mg)
800
Vitamin K (μg)
ND
Water-Soluble Vitamins
ND
Biotin (μg)4
Choline (g)
3.0
5,
Folate (μg)
800
3,5
Niacin (mg NE)
30
Pantothenic Acid
ND
(mg)4
ND
Riboflavin (mg)5
Thiamin (mg) 5
ND
Vitamin B12 (μg)
ND
Vitamin B6 (mg) 5
80
5
1,800
Vitamin C (mg)
1

as preformed vitamin A only

Key: mg = milligram;
μg = microgram; ND = no data

Vitamin and Minerals: Recommended Intake Levels

3,000
50
1,000
ND
ND
3.5
1,000
35
ND
ND
ND
ND
100
2,000
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Vitamins and Minerals:
Functions and Food Sources
Vitamins and minerals play essential roles in the body that are critical for the body to function at rest,
during exercise, and during recovery from exercise or injury.
Nutrient

Functions: Exercise Performance,
Health, and Recovery

Some Food Sources

Vitamin A
(Beta-carotene)

Maintains normal vision and healthy skin

Orange and yellow fruits and vegetables,
egg yolks, beef

Thiamin

Involved in energy production and
central nervous system function

Wheat germ, ham, peas, enriched grains
and cereals, beef, beans, nuts

Riboflavin

Involved in energy production,
maintenance of healthy skin

Beef, poultry, fish, milk products, broccoli,
asparagus, spinach, enriched grains and
cereals

Niacin

Involved in energy production from
carbohydrates, maintenance of healthy
skin

Meats, fish, poultry, whole grains, enriched
grains and cereals, beans

Vitamin B6

Aids in energy production

Chicken, fish, kidney, liver, pork, eggs,
unmilled rice, soybeans, oats, whole-wheat
products, peanuts and walnuts

Vitamin B12

Involved in red blood cell development,
maintenance of nerve tissue, formation
of DNA

Animal products, milk products, eggs,
seafood

Folate

Involved in protein and cell division

Liver, yeast, leafy vegetables, fortified
breads and cereals, orange juice, legumes

Vitamin C

Antioxidant, forms collagen, aids in iron
absorption, immune function
Maintain blood calcium levels, bone
formation and maintenance

Citrus fruits, green leafy vegetables,
peppers, strawberries
Fortified milk, shrimp, salmon. Synthesized
in the body with the help of sunlight.

Iron

Carries oxygen in the blood, helps the
immune system

Meat, liver, eggs, legumes, fortified cereal,
whole grains

Magnesium

Involved in nerve and heart function

Nuts, seeds, whole grains, dried bean and
peas, fruits, green leafy vegetables, soy
milk

Potassium

Maintains water and electrolyte balance,
involved in muscle contraction, protein
formation, carbohydrate metabolism

Tomatoes, potatoes, bananas, orange
juice, avocado, dried figs and dates,
raisins, legumes, soybeans, milk, yogurt,
beef

Phosphorous

Essential component of bone mineral,
involved in chemical reactions
throughout the body

Milk, meat, poultry, fish, cereal products

Zinc

Involved in metabolic pathways, wound
healing, immune function

Meat, liver, eggs, seafood, whole grain
products, cereal products

Vitamin D
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Dietary Supplements and
Supplement Facts Labels
What is a dietary supplement?
The term dietary supplement refers to a product that intends to strengthen or make up for
a deficiency in the diet and contains one or more of the following ingredients:







Vitamin
Mineral
Herb or other botanical
Amino acid
Dietary substance used to supplement total dietary intake
Concentrate, metabolite, constituent, extract, or combination of any ingredient
described above

What does a Dietary Supplement Facts Label include?










The manufacturer’s suggested serving size (dosage) for one serving.
The number (quantity) of specified servings in the container.
All ingredient information based on a single serving size.
Information on nutrients that are present in significant levels and the
corresponding Daily Value for those nutrients when appropriate.
All other dietary ingredients present in the supplement for which no Daily Value
has been established (e.g., amino acids, botanicals, herbs).
Herbal products listed by their common or usual name and the part of the plant
from which the herb was extracted/made (e.g., root, stem, or leaf).
Propriety blends, which can be listed with only the weights of the total blend
listed. However, all components of the blend must be listed in descending order
of predominance by weight.
The name and location of the manufacturer, packer, and distributor.
Dietary Supplement Terms and Definitions

Term
High-potency
Antioxidant

Definition
Describes a nutrient that is present at 100% or more of the DRI (RDA)
established for that nutrient.
Describes a nutrient that has scientific evidence to show that following
absorption of a specific quantity, the nutrient will inactivate free radicals or
prevent free-radical damage in the body.

Dietary Supplement Facts Label
•

A standardized “Supplement Facts” label is required by the U.S. Government on all
vitamin, mineral, herbs, and other dietary supplement packages.

•

This label shows the serving size for the product, how many calories it contains (if any),
and a complete list of ingredients.

•

Well-researched nutrients for which a Daily Value (DV) has been set must appear in the
top portion of the panel. Ingredients for which there is no scientific basis for a Daily Value
(such as bee pollen powder) must be listed at the bottom and are separated from the
“established” list by a bar.
SAMPLE LABEL

Supplement Facts
Serving Size: Two Tablets
Servings Per Container: 45
Amount Per Serving

Vitamin A (as Beta
Carotene)

% Daily Value

10,000 IU

200%

200 mg

333%

400 IU

100%

500 mg

50%

15 mg

100%

Selenium

100 μg

143%

Folic Acid

400 μg

100%

2 mg

100%

Bee Pollen Powder

25 mg

*

Dong Quai Powder

50 mg

*

2 mg

*

Vitamin C (as Ascorbic
Acid)
Vitamin D (as
Cholecalciferol)
Calcium (as Calcium
Carbonate)
Zinc (as Zinc Propionate)

Copper

Garlic
*Daily Value not established.

Dietary Supplements and Supplement Facts Labels
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Iron in Food
Iron deficiency can impair athletic performance. Athletes at high risk for iron deficiency include:
• Endurance athletes
• Vegetarians
• Females (especially those with heavy menstrual flows)
• Athletes who make poor food choices
• Athletes who eat low-calorie diets

Iron Dietary Reference Intakes (DRI)
Female
Male

14–18 years
19–50 years
14–18 years
19–50 years

15 mg
18 mg
11 mg
8 mg

The two forms of dietary iron are heme iron and non-heme iron.
•

Heme iron is found in meats and is absorbed more easily than non-heme iron.

•

The absorption of non-heme iron, which is found in eggs, milk, foods made from milk,
fruits, vegetables, and grains, is influenced by several factors.
Two factors that improve the absorption of non-heme iron are the meat factor and the
ascorbic acid factor:
•

Absorption of non-heme iron doubles in the presence of meats, fish, and
poultry.

•

An acid environment also improves the absorption of non-heme iron.
Foods that contain ascorbic acid or vitamin C can increase non-heme iron
absorption. A glass of orange juice with a bowl of cereal improves the
absorption of the non-heme iron in the cereal.

Certain compounds in the diet may also inhibit the absorption of non-heme iron:
•

Coffee and tea both contain compounds that inhibit non-heme iron absorption
when consumed during or soon after a meal.

•

Some grains and vegetables also contain inhibiting compounds.

Eating a variety of foods, including those that enhance iron absorption, is the best approach for
avoiding iron deficiency.
Alert! If you think you are not getting enough iron from food, you should talk with your doctor
about your body's iron level and whether you need supplemental iron.

The following list of iron-rich foods can help you get more iron from your diet.

HEME IRON SOURCES: Meat (3 ounces, cooked, lean only)
3 ounces of meat is equal to the size of a deck of playing cards

Total Iron
(milligrams)

Beef

Chuck, arm pot roast, braised
Tenderloin, roasted
Sirloin, broiled
Roundtip, roasted
Top round, broiled
Ground, lean, broiled
Eye round, roasted

2.7
3.0
2.9
2.4
2.5
2.4
1.7

Pork

Shoulder, blade, Boston, roasted
Tenderloin, roasted
Ham, boneless, 5-11% fat
Loin chop, broiled

.8
1.3
.9
.7

Lamb

Loin, roasted
Leg, shank half, roasted

2.1
1.8

Veal

Loin, roasted
ground, broiled

.7
.8

Chicken

Leg, roasted
Breast, roasted

1.1
.9

Turkey

Leg, roasted
Breast, roasted

2.0
1.3

Fish

Tuna, light meat, canned
white meat, canned
Halibut, dry heat
Salmon, sockeye, dry heat
Flounder/sole, dry heat

Shellfish

Oysters, 6 medium, raw
Shrimp, moist heat
Crab, Alaskan king, moist heat

Iron in Food

0
.8
.7
.4
.4
4.1
2.7
.7

NON-HEME IRON SOURCES

Total Iron
(milligrams)

Fruits

Apricots, dried, 7 halves
Prunes, dried, 3 medium
Raisins, 2 tablespoons
Banana, 1 medium
Apple, 1 medium
Orange, 1 medium

4.7
.6
.4
.4
.3
1.3

Vegetables

Potato, baked with skin, 1 medium
Peas, cooked 2 cup
Spinach, raw, 2 cup
Broccoli, raw, 2 cup
Carrots, 1 medium
Lettuce, iceberg, c head
Corn, cooked, 2 cup

1.7
1.2
.4
.3
.4
.3
.4

Grains

Fortified breakfast cereals such as: Grape Nuts Flakes,
Total, Kellog's Raisin Bran, Just Right, Product
19, C.W. Post, Life, and Fortified Oat Flakes
(Read the label of your favorite cereals to
determine its iron content. (Caution: not all
cereals are fortified.)
Oatmeal, cooked, 2 cup
Whole-wheat hot cereal, 2 cup
Bagel, 1
Bran muffin, home recipe, 1
Whole-wheat bread, 1 slice
White rice (enriched), cooked, 2 cup
White bread (enriched), 1 slice
Brown rice, cooked, 2 cup
Popcorn, 3 cups
Corn Tortilla, 1

12-29.0
.8
1.4
4.0
2.4
.9
1.0
.7
.4
.6
.4
3.3
2.6
1.6
2.4
2.2
.4
1.8
1.3
.4
2.7

Legumes

Lentils, boiled, 2 cup
Kidney beans, boiled, 2 cup
canned, 2 cup
Navy beans, canned, 2 cup
Lima beans, boiled, 2 cup
Pinto beans, boiled, 2 cup
Black beans, boiled, 2 cup
Split peas, boiled, 2 cup
Chickpeas (garbanzo beans), 2 tablespoon
Baked beans, canned, plain, 2 cup

Milk Products

Milk, lowfat, 1 cup
Yogurt, plain lowfat, 1 cup
Cheese, cheddar, 1 ounce

Meat Substitutes

Tofu, 22 x 2: x 1 inch
Egg: whole
yolk
white
Peanut butter, 2 tablespoons

2.3
.7
.6
.01
1.0

Sweets

Molasses, cane, blackstrap, 1 tablespoon

5.1

Iron in Food

0
.2
.2

Ha ndout #20

Calcium and Calorie Content
of Selected Foods
Healthy bone growth and maintenance requires adequate
calcium intake. You can meet your calcium needs from foods,
beverages, and, if necessary, supplements.

How much calcium do I need each day?
Adequate Intake for calcium, according to the Dietary
Reference Intakes (DRIs), is 500 milligrams (mg) per day for
children 1-3 years old, 800 mg per day for children 4-8 years
old, adolescents and teenagers 9-18 years old need 1300 mg
per day, and adults 19 and older need at least 1000-1200 mg
per day.

How do I find the calcium content of a labeled
food?
Use the Percent Daily Value listed on the Nutrition Facts
panel of a food label to find the milligrams of calcium per
serving. See the highlighted portion of the sample label on the
right for Vanilla Lowfat Yogurt.
To find the milligrams of calcium in a standard serving of a
food, drop the % sign from the Percent Daily Value for calcium
and add a zero. For example: 40% Daily Value = 400 mg. This
is the amount of calcium in an 8 ounce serving of Vanilla
Lowfat Yogurt. (Note: this only works with calcium)

How can I tell if a food is a good source of
calcium?
A good source of calcium contributes at least 100 mg of
calcium in a standard serving. Reduced fat milk, calcium
fortified orange juice, canned salmon, and Blackstrap
molasses are examples of foods that are good sources of
calcium and relatively low in calories.

What are some good food choices that contain
calcium?
You can get the calcium you need by consuming a variety of
foods from each of the food groups in the Food Guide
Pyramid. This handout contains the calorie and calcium
content of some foods from each group of the Food Guide
Pyramid. (Bread, Cereal, Rice, & Pasta Group; Vegetable
Group; Fruit Group; Milk, Yogurt, & Cheese Group; Meat,
Poultry, Fish, Dry Beans, Eggs, & Nuts Group; and Fats, Oils
& Sweets) .

Vanilla Lowfat Yogurt

Nutrition Facts
Serving Size 8 oz (227 g)
Servings Per Container 1
Amount Per Serving

Calories 210

Calories From Fat 30
% Daily Value*

Total Fat 3 g
Saturated Fat 2 g
Cholesterol 15 mg
Sodium 160 mg
Total Carbohydrate 36g
Dietary Fiber 0g
Sugars 34 g
Protein 10g
Vitamin A
Calcium

2%
40%

5%
10%
5%
7%
12%
0%

Vitamin C
Iron

4%
0%

* Percent Daily Values are based on a 2,000 calorie diet. Your Daily Values may
vary higher or lower depending on your calorie needs:
Total Fat
Saturated Fat
Cholesterol
Sodium
Total Carbohydrate
Fiber
Calories per gram:
Fat 9

Calories
Less than
Less than
Less than
Less than

2,000
65 g
20 g
300 mg
2,400 mg
300 mg
25 g

Carbohydrate 4

2,500
80 g
25 g
300mg
2,400 mg
375 g
30 g
Protein 4
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Fats, Oils, & Sweets
USE SPARINGLY
Milk, Yogurt,
& Cheese Group
2-3 SERVINGS

Meat, Poultry, Fish,
Dry Beans, Eggs,
& Nuts Group
2-3 SERVINGS

Vegetable Group
3-5 SERVINGS

Fruit Group
2-4 SERVINGS

Bread, Cereal,
Rice, & Pasta Group
6-11 SERVINGS

Bread, Cereal, Rice, & Pasta Group
Food
Biscuit
Bread, Cornbread
Bread, Spoonbread
Bread, White
-calcium fortified
-calcium fortified, diet
Bread, Whole Wheat
-calcium fortified
Cereal, Total™
Muffin, English
Pancake, homemade
Rolls, Hamburger
Spaghetti, calcium fortified
Tortilla, Corn
Waffles

Serving
Size

Calcium
Content
(mg)
1 medium
105
1 slice
110
1 slice
155
1 slice
25
1 slice
190
1 slice
180
1 slice
20
1 slice
170
1 cup
345
1 whole
100
1, 4 inch
110
1
60
2/3 cup
300
1, 6 inch
45
1 medium
20

Calorie
Content
195
175
155
65
75
45
70
40
140
135
90
120
210
60
60

Broccoli
-cooked
-raw
Cabbage, green -cooked
-raw
Cabbage, Bok Choy
-cooked
-raw
Celery, raw
Chard
-cooked
-raw
Greens, Beet
-cooked
-raw
Greens, Collard
-cooked
-raw
Greens, Mustard
-cooked
-raw
Greens, Turnip
-cooked
-raw
Kale
-cooked
-raw

Serving
Size

Calcium
Content
(mg)

Calorie
Content

½ cup
½ cup
½ cup
½ cup

45
20
25
15

25
10
15
10

½ cup
½ cup
1 each

80
35
15

10
5
5

½ cup
½ cup

50
10

20
5

½ cup
½ cup

100
25

15
5

½ cup
½ cup

20
5

25
5

½ cup
½ cup

105
40

15
5

½ cup
½ cup

100
40

15
5

½ cup
½ cup

90
50

20
10

½ cup
½ cup

20
15

25
20

½ cup
½ cup

75
50

30
20

½ cup
½ cup

60
40

15
10

½ cup
½ cup

235
120

10
5

½ cup
½ cup

40
30

35
25

½ cup

70

20

½ cup

25

20

½ cup
½ cup

65
20

5
2

Fruit Group
Food
Figs, dried
Grapefruit
-half
-sections
Orange
-fruit
-juice
-juice, calcium-fortified
-slices

Serving
Size
5 each

Calcium
Content
(mg)
135

½ fruit
1 cup
1 medium
1 cup
1 cup
1 cup

Calorie
Content
240

15
30

40
75

50
20
285
70

60
105
105
85

Milk, Yogurt & Cheese Group
Food

Vegetable Group
Food

Kohlrabi
-cooked
-raw
Okra
-cooked
-raw
Parsley
-cooked
-raw
Rhubarb
-cooked
-raw
Rutabaga
-cooked
-raw
Seaweed Kelp
-raw
Summer Squash
-cooked
Watercress
-cooked
-raw

Cheese, American
-fat free
-processed
-reduced fat
Cheese, Cheddar
-natural
-reduced fat
Cheese, Cottage
-1% lowfat
-2% reduced fat
-4% fat (regular)
Cheese, Mexican
Cheese, Mozzarella
-part skim
-whole
Cheese, Muenster
-natural
-reduced fat
Cheese, Parmesan, grated
Cheese, Romano, grated
Cheese, Ricotta
-nonfat
-part skim
-whole
Cheese, Swiss
-natural
-reduced fat
Ice Cream,
-regular
-7% fat, light
Ice Milk

Calcium and Calorie Content of Selected Foods

Serving
Size

Calcium
Content
(mg)

Calorie
Content

1 oz
1 oz
1 oz

200
140
120

45
105
60

1 oz
1 oz

150
120

115
50

½ cup
½ cup
½ cup
1 oz

70
85
60
185

80
100
110
105

1 oz
1 oz

205
160

80
90

1 oz
1 oz
2T
2T

200
205
140
140

105
80
45
45

½ cup
½ cup
½ cup

200
335
255

100
170
215

1 oz
1 oz

270
350

105
90

85
85
90

135
110
90

½ cup
½ cup
½ cup

Milk
-skim/nonfat
-1% low-fat
-2% reduced fat
-whole
Milk, Buttermilk
-skim
-whole
Milk, Chocolate
-skim/nonfat
-2% reduced fat
-whole
Milk, Dry Powder
-nonfat
-whole
Milk, Evaporated
-skim
-whole
Milk, Goat
Milk, half and half
Pudding, ready to eat
Yogurt, fruited
-nonfat
-2% fat
Yogurt, plain
-nonfat
-1-2% fat
Yogurt, frozen
-1% fat

300
300
295
290

85
100
120
150

1 cup
1 cup

290
275

100
150

1 cup
1 cup
1 cup

280
285
280

145
180
210

2T
2T

105
150

30
80

½ cup
½ cup
1 cup
1T
½ cup

370
330
290
15
100

100
170
150
20
145

1 cup
1 cup

320
370

160
250

Cheddar
cheese, reduced
fat

1 cup
1 cup

490
445

135
155

Total

1 cup

175

200

Meat, Poultry, Fish, Dry Beans, Eggs, & Nuts
Group
Food

Serving
Size

Almonds, raw
Beans, Black, cooked
Beans, Navy, cooked
Beans, Northern, cooked
Beans, Pinto, cooked
Beans, Soy
Chickpeas, cooked
Milk, Soy, canned
-fat-free (fortified)
-regular
Oysters
-cooked
-raw
Salmon, canned w/bones
Sardines, canned in water,
w/bones
Shrimp, cooked
Tempeh
Textured Vegetable Protein
Tofu Soybean Curd, lowfat,
firm

How can I get 1000 mg of calcium per day from
food?

1 cup
1 cup
1 cup
1 cup

Calcium
Content
(mg)

Calorie
Content

2 oz
1 cup
1 cup
1 cup
1 cup
1 cup
1 cup

150
120
130
160
80
175
80

335
245
260
245
235
300
270

1 cup
1 cup

350
10

110
80

3 oz
3 oz
3 oz

75
40
180

115
60
120

3 oz
3 oz
½ cup
½ cup

65
35
75
70

175
85
165
185

½ cup

30

45

Below are examples of how to get 1000 milligrams of
calcium from calcium-rich foods. Use the table of calcium and
calorie content of foods to plan your own high-calcium, lowcalorie food choices for one day.

Example 1
Amount

Calcium
(mg)

Calories

Yogurt, plain,
nonfat

1 cup

490

135

Skim milk

1 cup

300

85

2 oz

240

100

1030

320

Food

Example 2
Amount

Calcium
(mg)

Calories

Orange juice,
calcium fortified

1 cup

285

105

Mustard greens,
cooked

3/4 cup

156

23

Fat-free fortified
soy milk

1 cup

350

110

Salmon, canned
w/bones

3 oz

180

120

1

45

60

1016

418

Food

Corn tortilla
Total

Fill in your choices:
Food

Amount

Fats, Oils & Sweets
Food

Molasses, Blackstrap

Serving
Size

Calcium
Content
(mg)

1T

175

Calorie
Content
50

1 cup = 8 fluid ounces; oz = ounce; t = teaspoon; T = tablespoon

Total

Reference: Nutrition Data System. Program 2.92 Food Database 13A Nutrient
Database 28. University of Minnesota, Nutrition Coordinating Center. 1997. Some
inconsistencies may occur because all figures have been rounded.
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Calcium
(mg)

Calories

How can I get the calcium I need without getting
too many calories?
By eating reduced fat or nonfat milk products or a variety of
other foods that are good sources of calcium, you can get the
calcium you need every day without consuming excessive
calories.

How do I identify lowfat milk products?
The best way to identify lowfat milk products is to read the
food label. The Food and Drug Administration regulates milk
labeling:
• Whole or full-fat milk is labeled “milk” and contains 8
grams of fat per cup.
• 2% reduced fat milk contains 4.5 grams of fat per cup.
• 1% lowfat milk contains 2.5 grams of fat per cup.
• Fat-free milk contains less than ½ gram of fat per cup.

Is the calcium in a non-milk food easily absorbed
by the body?
Yes and no. Some of the non-milk foods, such as leafy green
vegetables (spinach) and beans, contain oxalates, phytates or
both. Oxalates bind to the calcium in a plant-food directly
reducing the amount of calcium available for absorption.
Phytates bind to the calcium in other foods in the intestines
and reduce the amount of calcium available for absorption.
The amount of food from some plant sources needed to meet
the daily requirements of calcium is more than most people
can eat. A person can get enough calcium without milk or
foods made from milk, but it takes a lot of knowledge and
planning.

What if I am lactose intolerant or have lactose
maldigestion?

which help digest milk sugar, and calcium fortified food
products can help to add variety to a diet for a person who is
lactose intolerant or who has lactose maldigestion.

Tips for increasing calcium in your diet:
• Read food labels to find which of your favorite foods are
good sources of calcium and try to eat them often.
• Purchase and eat foods labeled “high,” “rich in,” “excellent source,” or “good source” of calcium.
• Eat or drink 3 servings of reduced fat milk products daily.
• Fortify your foods with calcium by adding nonfat powdered milk to foods such as meat loaf, sauces, gravies,
soups, stuffings, casseroles, blended beverages, puddings, breads, cookies, brownies, mashed potatoes, milk,
cooked cereal, and scrambled eggs.
• Cook with more leafy green vegetables that are good
sources of calcium.
• Use reduced fat cheeses as toppings and snacks.
• Add reduced fat milk to your coffee or tea.

What if I can not get enough calcium in the food
I eat?
Calcium is an essential mineral for healthy bones. Your
body cannot make calcium, so you must get it from what you
eat or drink. If what you eat and drink does not adequately
meet your calcium needs, a calcium supplement may be used
to provide the calcium you need.
For guidelines on taking calcium supplements, see the
University of Arizona’s Cooperative Extension handout, Calcium Supplement Guidelines, at the website:
ag.arizona.edu/pubs/health/az1042.pdf.

The good news is you don’t need to give up milk or foods
made from milk. Research shows that most people who have
trouble digesting lactose (the sugar in milk) can tolerate at
least ½ to 1 cup of milk at mealtime without any problems.
Start adding back small amounts of milk and milk products
with a meal or a snack. Also, try to drink small amounts of
milk and eat small amounts of food made with milk more
often.
Some other good food sources of calcium for people with
lactose intolerance or maldigestion include corn tortillas, fish
with soft, edible bones, such as salmon and sardines; yogurt
with active cultures; and processed hard cheeses. Corn tortillas, salmon and sardines do not contain lactose. Yogurt with
active cultures does contain lactose, but it also contains
lactase, an enzyme that digests lactose. Processed hard
cheese such as Cheddar and Swiss have more than half the
lactose removed, making it more tolerable for people with
lactose intolerance or maldigestion. Plant foods that contain
calcium, lactose reduced or lactose free milk, lactase tablets
Any products, services, or organizations that are mentioned, shown, or indirectly implied in this publication do not imply endorsement by The
University of Arizona.
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Calcium Supplement Guidelines
Calcium and Health

How much calcium do I need?

Calcium is an essential mineral found in great abundance
in the body. Ninety-nine percent of all the calcium in the
body is found in the bones and teeth. The remaining one
percent is in the blood. Calcium plays important roles in
nerve conduction, muscle contraction, and blood clotting.
If calcium levels in the blood drop below normal, calcium
will be taken from bone and put into the blood in order to
maintain blood calcium levels. Therefore, it is important to
consume enough calcium to maintain adequate blood and
bone calcium levels.

Dietary Reference Intakes for Calcium

Calcium and Disease Prevention
Osteoporosis — Osteoporosis means “porous bone,” and
is characterized by a decrease in bone mineral density,
bone calcium content, and an increased risk of fractures.
Osteoporosis risk factors that cannot be changed are:
• Being female
• Postmenopasual
• Having a small skeleton
• Being Caucasian / Asian
• Family history of osteoporosis and fractures
• Advanced age
Osteoporosis risk factors that can be changed are:
• Medications with negative affects on bone
• Inadequate or excessive intake of nutrients
• Sedentary – no weight bearing activity
• Excessive exercise
• Low body weight
• Cigarette smoking
• High alcohol consumption
One way to help reduce your risk is to consume adequate
amounts of calcium in your daily diet. If you cannot
consume enough calcium from your foods, supplements
are a safe alternative.
Kidney Stones — Excessive calcium intake may contribute
to kidney stone formation and traditionally those with
kidney stones have been advised to consume low calcium
diets; however, recent research shows that meeting recommending calcium intake levels actually reduces kidney
stone formation risk. The best strategy to prevent kidney
stones, therefore, is to consume appropriate amounts of
calcium to meet your needs every day, thus avoiding
deficient or excessive intake levels.

Recommended
Calcium Intakes*

milligrams
per day

Infants 0-6 months
Infants 6-12 months
Children 1-3 years old
Children 4-8 years old
Adolescents 9-13 years old
Teenagers 14-18 years old
Adults 19-30 years old
Adults 31-50 years old
Adults 51 years old and older
Pregnancy
-- Less than or equal to 18 years
-- 19 through 50 years
Lactation
-- Less than or equal to 18 years
-- 19 through 50 years

210
270
500
800
1,300
1,300
1,000
1,000
1,200
1,300
1,000
1,300
1,000

* Source: Institute of Medicine, National Academy of Science,
2002

The National Institute of Health Consensus Conference and
The National Osteoporosis Foundation support a higher
calcium intake of 1,500 milligrams per day for postmenopausal women not taking estrogen and adults 65 years or
older.
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How much calcium is too much?
To avoid calcium toxicity it is recommended that you do
not take more than 2,500 milligrams of calcium per day.
High calcium intakes can lead to constipation, an increased
chance for developing calcium kidney stones, and may
inhibit the absorption of iron and zinc from food.

How should I get my calcium?
The best way to get your calcium is
from the foods you eat. This has the
advantage of also providing you with
other nutrients in foods that are important for absorbing
and using calcium in your body, such as
lactose in milk.
A good source of calcium contributes at
least 100 milligrams of calcium in a standard serving. Some good food sources of
calcium are:
Food Source

Serving
Size

Calcium
(mg)

Milk & yogurt

8 oz

300-450

Cheese

3 oz

300-450

Bones in canned sardines and
salmon

3 oz

181-325

Calcium fortified foods
(i.e., orange juice, soy milk)

8 oz

200-300

Dark green, leafy vegetables

1 cup

100-200

For people who cannot consume enough calcium from food
and beverages and are unable to make changes in their
eating habits, calcium supplementation may be necessary
to obtain adequate calcium intakes.

What increases calcium absorption?
The calcium you consume from your diet or as a supplement is absorbed by the body in the small intestine. Not all
the calcium you eat will be absorbed, some will pass
through your body and be excreted as waste. How much
calcium is absorbed by the body depends on the type of
calcium you consume, how well the calcium dissolves in
the intestines, and the amount of calcium in your body.
Acidic conditions in the intestine — Calcium carbonate
requires an acidic environment in order to be dissolved in
the intestine and absorbed into the blood. Stomach acid
production increases in the presence of food, creating an
acidic environment. Therefore, calcium carbonate supplements should be taken with a meal. Calcium citrate does not
require the presence of extra stomach acid to dissolve and be
absorbed and can be taken on an empty or full stomach.

Vitamin D — Calcium absorption is dependent on an
adequate level of the active form of vitamin D. Often
vitamin D is supplemented, along with calcium. Vitamin D
has been shown to produce adverse side effects at above 50
micrograms or 2,000 International Units a day.
Vitamin D supplements are usually not necessary because vitamin D is available from vitamin D fortified milk,
foods such as fish and egg yolks, and exposure to sunlight
by the skin. In general, you only need 15 minutes of
sunlight exposure to maintain an adequate
vitamin D level. However, the amount of
sunlight that your skin absorbs is dependant on the weather, latitude, time of year,
the amount of skin exposed, and sunscreen
use.
Estrogen — Estrogen is a hormone that plays an important
role in helping increase calcium absorption. After menopause, estrogen levels drop and so may calcium absorption.
Hormone replacement therapy has been shown to increase
the production of vitamin D thus increasing calcium absorption.

Note: In recent years, use of hormone replacement
therapy (HRT) as a primary defense against postmenopausal bone loss has declined. Evidence suggests that estrogen replacement therapy (ERT) increases the risk for stroke and potentially blood clots
in the lungs. Estrogen plus progestin replacement
therapy also increases these risks as well as risks for
coronary heart disease and breast cancer. HRT continues to be used by many women for the treatment of
postmenopausal symptoms as well as for defense
against bone loss.Women interested in HRT should
consult with their physician to learn more about the
risks and benefits of this therapy option.
Low calcium intakes — Your body absorbs calcium less
efficiently as your intake increases, therefore it is best to
take your calcium in smaller doses throughout the day to
aid absorption. You should not take more than 500 milligrams of calcium at one time and allow 4 to 6 hours
between doses.
Low blood calcium — When the calcium level in your
blood is low, parathyroid hormone is released and increases
the production of vitamin D. The vitamin D helps increase
calcium absorption, returns the amount of calcium in your
blood to normal levels, and makes calcium available to be
deposited in the bones.
Lactose — Lactose, the major carbohydrate in milk, aids
calcium absorption, however, how this occurs in the body is
still unknown.
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Type of supplements — One factor affecting calcium
absorption from supplement tablets is how well the calcium tablet dissolves. To ensure you are taking a supplement that will dissolve in your intestine, take one that
meets the U.S. Pharmacopeia’s (USP) standards for dissolution. The “USP” letters on the label indicate that the
supplement meets the U.S. Pharmacopeia’s standards for
the amount of elemental calcium in a tablet and how well
the tablet dissolves.
According to USP standards, a calcium tablet must contain
90-110% of the amount of elemental calcium listed on the
supplement label and must dissolve in 30-40 minutes.
Caffeine — Studies have shown that caffeine intake of up to
five or more cups of coffee per day is not a risk factor for
increased bone mineral loss in postmenopausal women.
Even women with low daily calcium intakes did not show
increased bone losses when consuming this amount of
caffeine. While high intakes of caffeine can cause urinary
calcium excretion, simply adding a tablespoon of reduced
fat milk to caffeinated coffee or tea will negate this calcium
loss.

What decreases calcium absorption?
Oxalic Acid — Oxalic acid is a substance that binds to
calcium directly in some plant-foods making the calcium
unavailable for absorption. The amount of calcium absorbed from foods high in oxalic acid, such as spinach,
soybeans, and cocoa, is small. However, the calcium absorption from other food sources, consumed at the same
meal, will not be affected.
Phytates — Phytates are substances found in some plant
foods that can bind calcium in the intestine and decrease its
absorption. Phytates, unlike oxalic acid, will bind the calcium from other food sources consumed at the same meal.
Dietary fiber — Although the effects are relatively small,
high dietary intake of insoluble fiber, found in foods such as
wheat bran, can bind calcium in the intestine and decrease
absorption.
Laxatives or anything that induces diarrhea — Diarrhea
can move substances through the intestine very rapidly, not
leaving enough time for calcium to be absorbed.

Tannins in tea — Tannins are substances found in tea
which can bind with calcium in the intestine, therefore
decreasing its absorption.
Medications — Long term use of medications, such as
corticosteroids, and anti-convulsants can be damaging to
bone. These medications are used for chronic conditions
such as asthma, rheumatoid arthritis, and psoriasis. If you
need to take these medications for extended periods of
time, consult your doctor about ways to help prevent bone
loss.
If one or more of these factors apply to you, you can
compensate by increasing your calcium intake from food or
supplements. Be sure not to exceed 2,500 milligrams of
calcium per day.

What type of calcium supplement is best?
The calcium you consume in foods and supplements
occurs in a compound form. A compound is a substance
that contains more than one ingredient. Other possible
ingredients, besides calcium, in a calcium compound include carbonate and citrate.
The calcium in a compound is called elemental calcium.
During digestion, the calcium compound dissolves and the
elemental calcium becomes available to be absorbed into
the blood. If a tablet contains 500 milligrams of calcium
carbonate, it contains only 200 milligrams of elemental
calcium. This is because only 40% of
the calcium compound is elemental
calcium. The other 60%, or 300 milligrams, would be from the carbonate
ingredient. Most calcium supplements list the elemental calcium content on the label.
Many different name brand calcium citrate and calcium carbonate
products are on the market today.
Citracal® and Solgar® are brand
name calcium citrate products.
Tums® and Caltrate® are brand
name calcium carbonate products.

What about other calcium supplements?
•

Great excesses of the minerals phosphorous and magnesium in proportion to calcium — The absorption of both
magnesium and phosphorous requires vitamin D. If these
minerals are consumed in excess, there will be less vitamin
D available for aiding calcium absorption. The upper limit
of safe intake recommended by the National Academy of
Science for phosphorus is 3,000-4,000 milligrams per day
and 350 milligrams per day for magnesium

Dolomite, Oyster shell, and Bone Meal are naturally
occuring calcium carbonate sources which may contain
heavy metals, including lead. Minimizing lead intake
is important for pregnant and nursing women, and
children. The Food and Drug Administration (FDA)
has set an upper limit for the amount of lead a calcium
supplement can contain (7.5 micrograms per 1000 milligrams of calcium). Currently, calcium supplements are
not tested by a regulatory agency for lead content
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before they are placed on the market. It is up to the
manufacturer to assure that the lead content of their
calcium supplement meets the FDA standards.
•

Calcium Phosphate, Calcium Lactate, and Calcium
Gluconate have very small percentages of elemental
calcium in each supplement tablet. Therefore it is
necessary to take a large number of tablets to consume
an adequate amount of calcium every day.

Supplement
Form
Calcium
Citrate

Calcium
Carbonate

Percent
Elemental
Calcium
21%

40%

What is the bottom line?
•

Consume appropriate amounts of calcium to stay healthy and reduce your
risk for developing osteoporosis and
calcium kidney stones.

•

Use the table of Dietary Reference Intakes for calcium to find out how much calcium you
need to consume each day.

•

Avoid taking more than 500 milligrams of elemental
calcium at one time to increase absorption. To avoid
toxicity, do not take more than 2,500 milligrams of
elemental calcium per day.

•

Try to consume calcium from foods or beverages. If
you take calcium supplements, calcium citrate and
calcium carbonate are the best choices because they are
easy to find, contain relatively large amounts of elemental calcium, and dissolve well in the body.

•

Adequate vitamin Din the body is important for calcium absorption. You can get vitamin D from vitamin D
fortified milk and milk products, from exposure to
sunlight on your skin, and from some foods, including
fish, and egg yolks. Do not take more than 50 micrograms or 2000 International Units a day.

Comments
Best absorbed supplemental
form of calcium.It does not
require the presence of extra
stomach acid to dissolve.
Calcium citrate can come in
colloidal form.This is a liquid
form of calcium that may be
less irritating to the intestinal
wall.
Most common type of calcium
supplement on the
market.Usually requires extra
stomach acid for digestion, so
should be taken with a meal.

Any products, services, or organizations that are mentioned, shown, or indirectly implied in this publication do not imply endorsement by The
University of Arizona.
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Oxidative Stress and
Antioxidant Nutrients
Strenuous exercise leads to a dramatic increase in
oxygen uptake in the body, especially in the skeletal
muscles. Most of the oxygen consumed is used for
adenosine triphosphate (ATP) production in the
mitochondria of cells. However, some oxygen is
converted to reactive oxygen species (ROS) that
includes free radicals. The production of ROS is
believed to be the underlying cause of a series of
changes in the body that occur during exercise and
produces an oxidative stress.
The body has a defense system of ROS scavengers
that works to minimize harmful effects of the ROS in
the body. This defense system is adequate for coping
with the production of ROS under normal
physiological conditions. The system includes
antioxidant vitamins (vitamin C, E, and betacarotene), glutathione and thiols, and antioxidant
enzymes. Each of these types of antioxidants plays a
unique and complementary role in the antioxidant
defense system. When ROS production is excessive,
such as during prolonged, high-intensity exercise, or
when the antioxidant defense is diminished by
nutrition deficiencies and some drugs, the defense
system is overwhelmed by the ROS. The results are
extensive cell and tissue damage.

Antioxidant enzymes
Regular exercise increases the amounts and/or
activities of antioxidant enzymes in the body. These
enzymes include superoxide dismutase (SOD),
catalase, and GSH peroxidase. This response to the
oxidative stress of exercise helps build up the body’s
antioxidant defense system. These antioxidant
enzymes require trace minerals including copper,
zinc, manganese, iron, and selenium. Having
adequate amounts of all the nutrients the body needs
is essential for enabling the body to increase and
maintain the many different enzymes it produces.

Antioxidant vitamins
Vitamin E ( -tocopherol) is an important free-radical
scavenger. Its location in cell membranes enhances
its effectiveness to defend against free radicals from
being produced inside cells. Vitamin C is another
effective antioxidant. One of the main antioxidant
functions of vitamin C is to recycle vitamin E radicals
back to vitamin E. Beta-carotene is another pro-

vitamin that works as part of the antioxidant defense
team in the body.

Summary
Exercise increases oxidative stress in the body.
Exercise training results in enhancing the body’s
antioxidant defense and reducing oxidative damage
to body constituents. The “weekend athlete” may not
have the augmented antioxidant defense system that
is produced by regular training. This makes them
more susceptible to cell and tissue damage from
oxidative stress.
It is important that those who exercise regularly or
occasionally eat foods rich in antioxidants. One way
to help get enough antioxidants daily is to eat a
variety of servings of fruits and vegetables.
Foods Rich in Antioxidants
Berries (blueberry, raspberry,
strawberry, boysenberry, etc.)
Broccoli
Carrots
Garlic
Red Grapes
Soy
Spinach
Tea (green or black)
Tomatoes
Whole Grains
Whether athletes or recreational exercisers should
take antioxidant supplements remains controversial.
Deficiency or depletion of various antioxidant
systems increases oxidative tissue injuries, whereas
supplements of antioxidants have resulted in variable
results. Research has shown that antioxidant
vitamins help protect the body from damage by ROS.
However, the exact amounts needed to have
beneficial effects are still unknown. There appears to
be no negative physiological consequences to
consuming vitamin E, vitamin C, and beta-carotene
at levels below the Tolerable Upper Limit (UL).
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Glycemic Index:
Glycemic Effects of Foods
The glycemic effect is a measure of the response of blood sugar (glucose) concentration
and insulin to the carbohydrate in a food. The glycemic effect of a food is measured by
having a person eat a food and then testing the blood to see:
• How fast and how high the blood sugar level increases.
• How quickly the blood sugar level returns to normal.

Glycemic Index of Some Foods*
High ( > 85 )
Medium (60 – 85)
Low ( < 60 )
Barley kernel bread
Sponge cake
Angel food cake
Milk (whole/skim)
Rye kernel bread
Cake doughnut
Cherries
All-Bran cereal
Bagel, white
Plums
Cracked barley
Whole wheat/white bread
Spaghetti
White rice (long grain)
Rye bread
Barley
Sweet potatoes / yams
Cornflakes
Yogurt
Fruit cocktail
Corn bran or Chex cereal
Grapefruit
Mango / papaya
Raisins
Beans (all types)
Pastry
Cornmeal
Peanuts
Pita bread, white
Rice cakes
Rice bran
Bran Chex cereal
Couscous
Apples
Buckwheat
Table sugar (sucrose)
Peaches (fresh)
Basmati rice
Corn chips
Lentils
Wheat, cooked
Croissant
Tomato soup
Grapefruit juice
Soft drinks/sports drinks
Wheat kernels
Orange (whole/juice)
Cheerios
Apricots (dried)
Popcorn
Cream of wheat, oatmeal
Pears (fresh)
Bulgar bread
Mueslix
Dried peas
Oat bran cereal
Soda crackers
Fructose
Bulgar
Watermelon
Ice cream, low fat
Carrots
Grapes
Honey/syrup/molasses
Durum spaghetti
Muffins
Oat bran bread
Waffles
Mixed grain bread
Ice cream
Special K cereal
Potatoes
Sweet corn
Glucose
Wild rice
Melba toast
Banana
Cheese pizza
Kiwi fruit
Hard candy
Linguine
Brown rice
Grape nuts
Shredded wheat
Total cereal
Crispix cereal
Rice Crispies
*White bread (50 grams) was used as the reference food to calculate the glycemic index value of
theses food. White bread has a glycemic index value of 100.
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Caffeine Content:
Foods, Beverages, Medicines
Caffeine is found in many beverages, foods, and nonprescription medications. The following
examples indicate how excessive caffeine levels in the urine might inadvertently be accumulated by
consuming various products that contain caffeine.

Product

1 cup decaffeinated coffee, brewed
1 cup regular coffee, percolated
1 Coca Cola, Diet Coke
1 Dr. Pepper
1 Diet Pepsi, Pepsi Light
1 No Doz
1 Vivarin
1 APC, Empirin, Anacin
1 Excedrin
1 Midol
1 can (8.3 ounces) Red Bull
1 can Jolt
1.5–2 ounces Espresso

Caffeine
Amount/Dose
Milligrams
2.0–5.0
140.0
45.0
41.0
36.0
100.0
200.0
32.0
65.0
32.4
115.5
72.0
100.0

Equivalent in
Urine Within
2-3 hrs (mcg/ml*)
0.03–0.08
1.50
0.68
0.59
0.54
1.50
3.00
0.48
0.97
0.48
1.20
1.08
1.73

*mcg/ml = microgram per milliliter (1 ounce = 28 grams, 1 microgram = 1 millionth of a gram)
Sources: Sports Medicine Digest, Vol. 11(3), p. 5, 1989, National Soft Drink Association, 1999, The Vaults of Erowid
available at: http://www.erowid.org/chemicals/caffeine/caffeine_info1.shtml

Caffeine Content of Foods and Beverages
BEVERAGES
Carbonated Beverages*
Cherry, Coca Cola -12 fl oz (370 g)
Cherry, Slice-12 fl oz (360 g)
Cherry RC-12 fl oz (360 g)
Coke II fl oz (370 g)
Coca Cola Classic -12 fl oz (369 g)
Kick-12 fl oz (160 g)
Maxxum Cola, Nehi-12 fl oz (360 g)
Mello Yello-12 fl oz (372 g)
Mr. Pibb-12 fl oz (369 g)
Mountain Dew-12 fl oz (360 g)
Dr. Pepper & Pepper-type soda-12 fl oz (368 g)
Pepsi Cola-12 fl oz (360 g)
Pepsi, Wild Cherry-12 fl oz (360 g)
RC Cola-12 fl oz (360 g)
Slice, cola-12 fl oz (360 g)
Slice, red-12 fl oz (360 g)
Carbonated Beverages, Low Calorie*
Diet Cherry, Coca ColaC12 fl oz (354 g)
Diet Coke, Coca ColaC12 fl oz (354 g)
Diet cola, aspartame sweetened C12 fl oz (355 g)
Diet Kick Citrus C12 fl oz (360 g)
Diet Mello Yellow C12 fl oz (360 g)
Diet Mountain Dew C12 fl oz (360 g)
Diet Mr. Pibb C12 fl oz (360 g)
Diet Pepsi C12 fl oz (360 g)
Diet RCC 12 fl oz (360 g)
Diet Rite Cola C12 fl oz (360 g)
diet soda, saccharin sweetened C12 fl oz (355 g)
Tab C12 fl oz (354 g)

mg
46
48
26
46
46
58
70
52
40
54
37
38
38
43
11
34
46
46
50
58
53
55
41
36
48
48
39
46

*Caffeine-free carbonated beverages and most non-cola
carbonated beverages contain no caffeine
Coffee
Brewed-6 fl oz (177 g)
103
ground, Folgers-1 T (4 g)
59
inst powder-1 rd t (1.8 g)
57
decaffeinated-1 rd t (1.8 g)
2
cappuccino flavor, sugar sweetened- 2 rd t (14 g) 73
French flavor, sugar sweetened- 2 rd t (12 g)
51
mocha flavor, sugar sweetened- 2 rd t (12 g)
33
w/chicory- 1 rd t (18 g)
37
prep from inst powder-6 fl oz water &
1 rd t powder (179 g)
57
decaffeinated-6 fl oz water & 1 rd t powder (179 g) 2
cappuccino flavor, sugar sweetened-6 fl oz water
& 1 rd t powder (192 g)
75
French flavor sugar sweetened-6 fl oz water &
1 rd t powder (189 g)
51
mocha flavor, sugar sweetened-6 fl oz water &
1 rd t powder (188 g)
34
w/chicoryC6 fl oz water & 1 rd t powder (179 g) 37

Tea, Hot/Iced
brewed 3 min-6 fl oz (178 g)
36
inst powder-1 t (0.7 g)
31
w/lemon flavor-1 rd t (1.4 g)
25
w/sodium saccharin & lemon flavor-2 rd t (1.6 g) 36
w/sugar & lemon flavor-3 rd t (23 g)
29
tea, prep from inst powder-1 t powder in 8 fl oz water
(237 g)
31
w/lemon flavor-1 rd t powder in 8 fl oz water
(238 g)
26
w/sugar & lemon flavor-3 rd t powder in 8 fl oz
water (259 g)
29
w/sodium saccharin & lemon flavor-2 t powder in 8
fl oz water (238 g)
36
CANDY and DESSERTS
mg
After Eight Mints-2 mints (8 g)
2
Baby Ruth-2.1 oz bar (60 g)
2
Butterfinger-2.16 oz bar (61 g)
2
chocolate
semi-sweet-1 oz (28 g)
18
Special Dark sweet, Hershey-1.5 oz. bar (41 g) 31
Sweet-1.45 oz bar (41 g)
27
chocolate chips, semi-sweet-6 oz pkg (168 g, 1 cup) 56
chocolate coated
peanuts-10 pieces (1.4 oz) (40 g)
9
peanuts, Goobers-1.38 oz pkg (39 g)
9
raisins-10 pieces (.35 oz) (10 g)
3
raisins, Raisinets-1.58 oz pkg (45 g)
11
Crunch Nestle-1.4 oz bar (40 g)
10
Chunky-1.4 oz bar (40 g)
12
Golden Almond, Hershey-3.2 oz bar (91 g)
16
Golden Almond solitaires w/almonds, Hershey3 oz pkg 85 g)
14
Golden Almond III, Hershey-3.2 oz bar (91 g)
15
Kit Kat Wafer, Hershey-1.5 oz bar (42 g)
5
Krackel, Hershey-1.5 oz bar (41 g)
7
milk chocolate-1.55 oz bar (44 g)
11
milk chocolate chips- 1cup (168 g)
43
milk chocolate w/almonds-1.55 oz bar (44 g)
10
milk chocolate w/rice cereal-1.45 oz bar (41 g)
9
Mr. Goodbar, Hershey-1.75 oz bar (49 g)
5
100 Grand-1.5 oz bar (43 g)
11
Peanut Butter Cups, Reese's-2 pieces (1.8 oz) (50 g) 6
Rolos, Hershey- 9 pieces (1.9 oz (53 g)
4
Turtles, Demet's-0.6 oz (17 g)
1
Twix, caramel-2 oz pkg (2 pieces) (57 g)
2
Frozen Dessert
ice cream, chocolate-2 cup (66 g)
2
Granola/Cereal Bars
peanut butter & choc chip, chewy/soft w/choc coating1.29 oz bar (37 g)
2
Pies
choc mousse, from mix, Jell-O-1/8 of 9" pie (95 g)
6
Puddings, from instant mix
Chocolate ready-to-eatC5 oz can (142 g)
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7

Sauces, Syrups & Toppings for Desserts
choc fudge topping-1 T (21 g)
choc syrup-2 T (1 fl oz) (38 g)

2
5

MILK, YOGURT, MILK BEVERAGES & MILK
BEVERAGE MIXES
Milk Beverages
choc malted milk, whole milk-3 heaping t powder in 8 fl oz
milk (265 g)
8
whole milk w/added nutrients- 4-5 heaping t powder
in 8 fl oz milk (265 g)
5
choc syrup in whole milk-2 T syrup in 8 fl oz milk (282 g)6
Cocoa/hot chocolate, prep w/water from mix-3-4 heaping t
powder in 6 fl oz water (206 g)
4

Milk Beverage Mixes
choc flavor mix, powder-2-3 hp t (22 g)
8
choc malted milk powder-.75 oz (3 hp t) (21 g)
8
choc malted milk flavor mix w/added nutrients, powder.75 oz (4-5 hp t) (21 g)
6
cocoa mix, powder-1 oz pkt (3-4 hp t) (28 g)
5
MISCELLANEOUS
baking choc, unsweetened,
1 oz square (28 g)
25
cocoa, unsweetened, dry powder
1 T (5 g)
12
processed w/alkali-1 T (5 g)
4

Source: Pennington, J.A.T. Food Values of Portions Commonly Used, 16th Ed. 1994. Lippincott Publ. Co., Philadelphia.

Caffeine Content of Medicines* (mg/tablet or capsule)
OVER-THE-COUNTER
Stimulants
NoDoz Tablets
Vivarin Tablets
Pain Relievers
Anacin
Excedrin, extra strength
Excedrin P.M.
Midol (for cramps)
Midol (P.M.S.)
Plain aspirin, any brand
Vanquish
Diuretics
Aqua-Ban
Cold Remedies
Coryban-D
Dristan

200
200
32
65
0
32
0
0
33
100
330
0

Weight-Control Aids
Dexatrim
Dexatrim, caffeine-free
Dietac
Dietac, caffeine-free
Hydroxyxut
Metabolife 356
PRESCRIPTION
Amaphen
Cafergot
Darvon compound
Darvon compound-65
Fioricet
Fiorinol
Migralam
Percaps
Synalgos-DC
Triad
Two-Dyne
Wigraine

200
0
200
0
228
40
40
100
32.4
32.4
40
40
100
40
30
40
40
100

*Information on caffeine content obtained from Physician's Desk Reference (1995) & Physician's Desk Reference for Nonprescription
Drugs (1986).
Source: Evaluation of Caffeine Safety, Institute of Food Technologists' Expert Panel on Food Safety & Nutrition, June 1987.

Trade names used in this publication are for identification only and do not imply endorsement of
products named or criticism of similar products not mentioned.
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MyPyramid Food Guide
The MyPyramid food guide contains the different types of foods (groups) needed to train for top
performance. The team includes plenty of:
• Grains, including breads and starchy vegetables
• Vegetables
• Fruits
• Milk, including yogurt and other milk products (choose low-fat varieties)
• Meat and Beans, including meat alternatives
• Fluid, water
Limit foods from within each food group that are high in added fat and sugar. Examples include
whole milk and cheese made from whole milk, processed snack foods and sweets, fried foods,
and butter, mayonnaise, and full-fat salad dressings.
Each of these food groups provides some, but not all, of the essential nutrients athletes need.
The whole team of foods is needed for maximum energy and top performance.
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The Sports Food Swap©
The Sports Food Swap© is a guide for selecting foods from six different food groups that can
help athletes get the recommended intake levels of calories, carbohydrate, protein, and fat. A
serving size is listed for each food group in the Sports Food Swap© plan.
This plan is called a food swap because each food group in the plan includes foods that
contain similar amounts of calories, carbohydrate, fat, and protein per listed serving size.
Because of the similar nutrient content for each listed serving size of food, one food can be
traded or swapped for another food within a food group without changing the calorie, protein,
carbohydrate, or fat content of the diet.
Calories

Protein
(g)

CHO
(g)

Fat
(g)

80

3

15

0

½ cup cooked or
1 cup raw

25

2

5

0

Fruits

1 small fruit or
½ cup

60

0

15

0

Milk and Milk
5
Products

1 cup
90
120
150

8
8
8

12
12
12

0–3
5
8

35
55
75
100

7
7
7
7

0
0
0
0

0–1
3
5
8

45
50
60

0
1
0

0
1
15

5
5
0

Food Group

Serving
Size

Grains

1 ounce or
½ cup

1

or

Starchy Vegetables
Vegetables

3

4

2

½ cup cooked

Skim
Lowfat
Whole

Meats and Meat
6
Alternatives

1 ounce

Very Lean
Lean
Medium-fat
High-fat

Fats and Sugars
Fats7
Nuts & Seeds8
Sugars 9

1 teaspoon
1 tablespoon
1 tablespoon

What is a Food Swap for each Food Group?
1

Grains: Breads, bagels, hamburger buns, tortillas, biscuits, pancakes, waffles,
crackers, pasta (spaghetti, macaroni, noodles), rice, rice cakes, breakfast cereals,
popcorn, pretzels.
2

Starchy Vegetables: Corn, peas, potatoes; beans (black, garbanzo, kidney, lima,
navy, northern, pinto, red); peas (lentils, split peas).
3

Vegetables: Any vegetable or vegetable juice; leafy green vegetables contain lots of
vitamins and are very low in calories, so eat as much of these vegetables as you want
without counting them as a Food Swap.
4

Fruits: Any fruit or fruit juice; ¼ cup dried fruit

5

Milk and Milk Products: Choose lowfat options – 1 cup 1-2% milk, plain lowfat
yogurt, 1½ cups skim milk, ¾ cup whole milk.

6

Meats and Meat Alternatives: Choose lean options; lean beef, skinless chicken,
clams, fish, lamb, lobster, oysters, pork, shrimp, turkey, veal, lowfat cheese (1 oz),
peanut butter (1 tbsp), one egg. Meats vary from about 35 -100 calories per ounce. To
reduce fat intake, select lean cuts of meat that include top loin, top round, eye of round,
tenderloin, top sirloin, ground meat with less than 10% fat, Canadian bacon, 95% fatfree cold cuts, and skinless poultry. Three ounces of meat is equal to the size of a deck
of playing cards.

7

Fats: 1 tsp margarine, butter, lard, oil; 1 tbsp salad dressing, cream, cream cheese; 2
tbsp sour cream, gravy, or sauce.

8

Nuts and Seeds: Any nut or seed.

9

Sugars: Granulated white or brown sugars, jelly, honey, syrup, hard sugar candies, ¼
cup high-carbohydrate sports beverage, ½ cup regular soda, or 1 cup fluid replacement
sports drink.
Key: oz = ounce; tbsp = tablespoon(s); tsp = teaspoon(s)

The Sports Food Swap ©
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What Sports Food Swap©
Serving Sizes Look Like
3 ounces of meat is
about the size and
thickness of a deck of
playing cards.

=

1 ounce of cheese is
about the size of
4 stacked dice.

=

A medium fruit such
as an apple or peach is
about the size of a
tennis ball.

=

½ cup of fruit,
vegetable, or legumes
is about the size of a
racquetball.

=

1 cup of vegetable or
fruit is about the size of
a fist.

=

1 teaspoon of butter or
peanut butter is about
the size of the tip of your
thumb.

=

1 ounce of nuts or
small candy equals
one small handful.

=
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Sports Food Swap©: Food Lists
SPORTS FOOD
©
SWAP
Food Groups
Grains
&

Starchy Vegetables

Serving
Size
1 ounce or ½
cup

Calories

Protein
(g)

Carbohydrate
(g)

Fat
(g)

80

3

15

0

½ cup cooked

Vegetables

½ cup cooked or
1 cup raw

25

2

5

0

Fruits

1 small fruit or
½ cup

60

0

15

0

Milk and Milk
Products

1 cup

90
120
150

8
8
8

12
12
12

0–3
5
8

35
55
75
100

7
7
7
7

0
0
0
0

0–1
3
5
8

45
50
60

0
1
0

0
1
15

5
5
0

Skim
Lowfat
Whole

Meats and Meat
Alternatives

1 ounce

Very Lean
Lean
Medium-fat
High-fat

Fats andl Sugars
Fats
Nuts and Seeds
Sugars

1 teaspoon
1 tablespoon
1 tablespoon

The following food lists include examples of serving sizes for equal food swaps for the different
food groups in the Sports Food Swap. Use these lists when planning meals and snacks for
training and competition diets.

Grains and Starchy Vegetables: This group includes breads, cereal, rice,
pasta, starchy vegetables and cooked dried beans, peas, and lentils.
1 serving = 80 calories
15 grams carbohydrate
3 grams protein
trace fat

½ cup cereal, grains, pasta, starchy vegetables
1 oz (1 slice of bread), bread product
½ bagel (1 oz)
¾ - 1 oz snack food (some may have added fat)

Breads

Pasta

Bagel 1 oz (1 mini, ½ 3 inch bagel, or 1/3 5 inch bagel)
Bread ..................................................1 slice (4x4x ½) or 1 oz
Bread (raisin, unfrosted)....................................1 slice or 1 oz
Bread (reduced calorie)................................ 2 slices or 1.5 oz
Bread sticks (crisp) ........................ two 4” long x ½” or 2/3 oz
Bun ........................................................................... ½ or 1 oz
Dinner roll .........................................................1 small or 1 oz
English muffin ...................................................................... ½
Hot dog or hamburger bun ........................................ ½ (1 oz)
Pita ........................................................... 1 mini or ½ of a 6”
Tortilla (corn) ................................................................ one 6”
Tortilla (flour) ............................................................. one 7-8”
Waffle (reduced fat).......................................one 4 ½” square

Angel hair cooked pasta .................................. 1/3 cup
Other cooked pasta.......................................... ½ cup

Crackers

Cereals and Grains

Animal crackers .................................................................... 8
Akmak crackers .................................................................... 8
Graham crackers .............................................2 ½ “ square, 3
Chips (fat-free tortilla, potato)................. ¾ oz or 15-20 chips
Matzo crackers ......................................................... 1 or ¾ oz
Melba toast ............................................................................ 4
Oyster crackers ................................................................... 24
Popcorn (no added fat) or lowfat microwave................ 3 cups
Pretzels..................................................................... ¾ oz bag
Rice cakes 4” across ............................................................. 2
Saltines.................................................................................. 6
Snack Chips, fat-free (tortilla, potato)................15-20 (3/4 oz)
Whole wheat crackers (no fat added) ...................2-5 or ¾oz

Bran cereals......................................................½ cup
Bulgur................................................................½ cup
Cereal (dry, unsweetened)............................... ¾ cup
Cereal (puffed) .............................................1 ½ cups
Cereal (Shredded wheat or sugar frosted) .......½ cup
Cornmeal (dry) ..................................................3 tbsp
Couscous ......................................................... 1/3 cup
Flour (dry) ........................................................3 Tbsp
Granola (lowfat) ................................................¼ cup
Grapenuts ........................................................ ¼ cup
Grits...................................................................½ cup
Kasha ................................................................½ cup
Millet..................................................................¼ cup
Muesli................................................................¼ cup
Oats.................................................................. ½ cup
Rice (brown or white) ....................................... 1/3 cup
Wheat germ ......................................................3 tbsp

Starchy foods prepared with fat
*Count as 1 grain swap and 1 fat swap
Biscuit, one ........................................................... 2 ½” across
Chow mein noodles....................................................... ½ cup
Corn bread..................................................... 1 2” cube (2 oz)
Crackers (round butter type) ................................................ 6
Crackers (whole wheat w/ added fat).....................4-6 or 1 oz
Croutons ......................................................................... 1 cup
Granola (regular) ........................................................... ¼ cup
Muffin............................................................1 small or 1 ½ oz
Pancake..............................................................two 4” across
Popcorn (microwave) .................................................. 3 cups
Potatoes (french-fried)........................................16-25 or 3 oz
Stuffing (prepared) ..................................................... 1/3 cup
Taco shells ........................................................ two 6” across
Waffle ............................................................one 4 ½” square

Starchy Vegetables

Baked beans .................................................... 1/3 cup
Corn ................................................................. ½ cup
Corn on cob ....................................1 medium or 5 oz
Green peas .......................................................½ cup
Plantain .............................................................½ cup
Potato (mashed) .............................................. ½ cup
Potato (baked or boiled)...................... 1 small or 3 oz
Squash ...............................................................1 cup
Yams .................................................................½ cup

Dried beans, peas, and lentils
*Count as 1 grain/starchy vegetable and 1 very lean
meat swap
Beans and peas (garbanzo, pinto, kidney, white, split, blackeyed) ............................................................ ½ cup cooked
Lima beans ..............................................................2/3 cup
Lentils ........................................................... ½ cup cooked
Miso...........................................................................3 tbsp
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Fruits: This group includes fresh and frozen fruit and fruit juice.
1 serving = 60 calories
15 grams carbohydrate

1 serving = 1 small to medium fresh fruit
½ cup of canned or fresh fruit or fruit juice

Apple unpeeled....................................................................................................................................... 1 small (4 oz)
Apples, dried......................................................................................................................................................4 rings
Applesauce, unsweetened .................................................................................................................................½ cup
Apricots, canned.................................................................................................................................................½ cup
Apricots, dried................................................................................................................................................. 8 halves
Apricots, fresh.................................................................................................................................... 4 whole (5 ½ oz)
Banana ................................................................................................................................................... 1 small (4 oz)
Blackberries ....................................................................................................................................................... ¾ cup
Blueberries..........................................................................................................................................................¾ cup
Cantaloupe .................................................................................................... small, 1/3 melon (11oz) or 1 cup cubes
Cherries, sweet, canned.....................................................................................................................................½ cup
Cherries, sweet, fresh........................................................................................................................................ ½ cup
Dates ..........................................................................................................................................................................3
Figs, dried ...............................................................................................................................................................1 ½
Figs, fresh .................................................................................................................. 1 ½ large or 2 medium (3 ½ oz)
Fruit cocktail....................................................................................................................................................... ½ cup
Grapefruit sections, canned................................................................................................................................¾ cup
Grapefruit............................................................................................................................................ large, ½ (11 oz)
Grapes ................................................................................................................................................. small, 17 (3 oz)
Honeydew melon.......................................................................................................... 1 slice (10 oz) or 1 cup cubes
Kiwi .............................................................................................................................................................. 1 (3 ½ oz)
Mandarin oranges, canned in natural juices.......................................................................................................¾ cup
Mango.........................................................................................................................small, ½ fruit (5 ½ oz) or ½ cup
Nectarine ............................................................................................................................................... small, 1 (5 oz)
Orange............................................................................................................................................... small, 1 (6 ½ oz)
Papaya.............................................................................................................................½ fruit (8 oz) or 1 cup cubes
Peach.......................................................................................................................................medium, fresh, 1 (6 oz)
Peaches......................................................................................................................canned in natural juices, ½ cup
Pear ............................................................................................................................................ large, fresh, ½ (4 oz)
Pears, canned ....................................................................................................................................................½ cup
Pineapple, canned..............................................................................................................................................½ cup
Pineapple, fresh................................................................................................................................................. ¾ cup
Plums, canned in natural juices......................................................................................................................... ½ cup
Plums..................................................................................................................................................... small, 2 (5 oz)
Prunes, dried ..............................................................................................................................................................3
Raisins ................................................................................................................................................................2 tbsp
Raspberries .........................................................................................................................................................1 cup
Strawberries.............................................................................................................................. 1 ¼ cup whole berries
Tangerines............................................................................................................................................. small, 2 (8 oz)
Watermelon .......................................................................................................... 1 slice (13 ½ oz) or 1 ¼ cup cubes

Fruit Juice
Apple juice / cider ...............................................................................................................................................½ cup
Cranberry juice cocktail ....................................................................................................................................1/3 cup
Cranberry juice cocktail, reduced-calorie ............................................................................................................1 cup
Fruit juice blends, 100% juice...........................................................................................................................1/3 cup
Grape juice .......................................................................................................................................................1/3 cup
Grapefruit juice .................................................................................................................................................. ½ cup
Orange juice ...................................................................................................................................................... ½ cup
Pineapple juice ...................................................................................................................................................½ cup
Prune juice........................................................................................................................................................1/3 cup
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Vegetables: This group includes fresh and frozen vegetables and vegetable juice.
1 serving = 25 calories
5 grams carbohydrates
2 grams protein
0 grams fat

1 serving = ½ cup cooked vegetables or vegetable juice
1 cup raw vegetables

Choose ½ cup cooked or 1 cup raw of any vegetable from the following list:
Artichoke
Artichoke hearts
Asparagus
Beans (green, wax, Italian)
Bean sprouts
Beets
Broccoli
Brussels sprouts
Cabbage
Carrots
Cauliflower
Celery
Cucumber
Eggplant
Green onions or scallions
Greens (collard, kale, mustard, turnip)
Kohlrabi
Leeks

Mixed vegetables w/o corn, peas or pasta
Mushrooms
Okra
Onions
Pea pods
Peppers (all varieties)
Radishes
Salad greens
Sauerkraut
Spinach
Summer squash
Tomato
Tomatoes, canned
Tomato/vegetable juice
Turnips
Water chestnuts
Watercress
Zucchini

Milk and Milk Products :
1 serving = 80-100 calories
12 grams carbohydrate
8 grams protein

Skim and very Lowfat Milk (0-3 grams fat)
Skim milk.......................................................1 cup
½% milk ........................................................1 cup
1% milk .........................................................1 cup
Evaporated skim milk ...................................½ cup
Nonfat or lowfat buttermilk ............................1 cup
Nonfat dry milk powder ........................1/3 cup dry
Nonfat or lowfat fruit-flavored yogurt sweetened
with aspartame or non-nutritive sweetener ...1 cup
Plain nonfat yogurt .......................................¾ cup
Soymilk, light, fortified ...................................1 cup

1 serving = 1 cup milk
¾ cup yogurt

Reduced Fat Milk (5 grams fat)
*1 skim milk + ½ fat
2% milk ......................................................... 1 cup
Plain lowfat yogurt ....................................... ¾ cup
Sweet acidophilus milk ................................. 1 cup
Whole Milk (8 grams fat)
*1 skim milk + 1 fat
Evaporated whole milk ................................ ½ cup
Goat’s milk .................................................... 1 cup
Kefir .............................................................. 1 cup
Whole milk .................................................... 1 cup
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Meat and Meat Alternatives:
This group includes meat, fish, poultry, meat alternatives, cheese, eggs, beans, and legumes.
1 serving = 35-100 calories
7 grams protein
1 - 8 grams fat

1 serving = 1 oz meat, fish, poultry, or cheese
½ cup dried beans

Lean (0-3 grams fat)
Beef: USDA Select or Choice grades or lean beef trimmed of fat, such as round, sirloin, and flank
steak; tenderloin; roast (rib, chuck, rump); steak (T-bone, porterhouse, cubed),
ground round............................................................................................................................... 1 oz
Cottage Cheese: Nonfat, lowfat cottage cheese, 4.5% fat cottage cheese............................ ¼ cup
Cheese: Cheeses with 3 grams of fat or less per ounce........................................................... 1 oz
Cheese: grated parmesan....................................................................................................... 2 tbsp
Egg: Egg whites ....................................................................................................................... 2 egg
Substitute ................................................................................................................................. ¼ cup
Fish: Fresh or frozen cod, flounder, haddock, halibut, herring, salmon, trout, and tuna, fresh or canned
in water ....................................................................................................................................... 1 oz
Oysters............................................................................................................................... 6 medium
Sardines............................................................................................................................. 2 medium
Game: Duck, goose, or pheasant (no skin), buffalo, ostrich, rabbit............................................ 1 oz
Lamb: Roast, chop, or leg .......................................................................................................... 1 oz
Pork: Lean pork, ham (fresh, canned, cured, or boiled), Canadian bacon, tenderloin,
center loin chop........................................................................................................................... 1 oz
Poultry: Chicken or turkey (no skin), chicken white meat with skin, Cornish hen, domestic duck or
goose (well-drained of fat, no skin) ............................................................................................. 1 oz
Shellfish: Clams, crab, lobster, scallops, shrimp, imitation shellfish.......................................... 1 oz
Veal: Lean chop, roast................................................................................................................ 1 oz
Other: Processed sandwich meat (turkey, pastrami, or kielbasa).............................................. 1 oz
Hot dogs................................................................................................................................... 1½ oz
Liver, heart .................................................................................................................................. 1 oz
Medium-fat (5 grams fat)
*use 1 lean meat swap and ½ fat swap*
Beef: Most beef products fall into this category (ground beef, meatloaf, corned beef, short ribs,
prime grades of meat trimmed of fat such as prime rib) ............................................................. 1 oz
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Cheese: Feta and Mozzarella .................................................................................................... 1 oz
Ricotta............................................................................................................................ ¼ cup (2 oz)
Fish: Any fried fish product......................................................................................................... 1 oz
Lamb: Rib roast, ground............................................................................................................ .1 oz
Pork: Top loin, chop, Boston butt, cutlet .................................................................................... 1 oz
Poultry: Chicken dark meat (with skin), ground turkey or chicken, fried chicken (with skin) .... 1 oz
Veal: Cutlet (ground or cubed, unbreaded) ................................................................................ 1 oz
Other: Egg....................................................................................................................................... 1
Sausage..................................................................................................................................... 1 oz
Soy milk, regular ....................................................................................................................... 1 cup
Tempeh.................................................................................................................................... ¼ cup
Tofu.............................................................................................................................. 4 oz or ½ cup
1 lean meat + 1 grain swap
Beans, peas (garbanzo, pinto, black, kidney, white, split peas, black-eyed peas), lentils ....... ½ cup
Lima beans ............................................................................................................................ 2/3 cup
Miso ......................................................................................................................................... 3 tbsp

Fats and Oils: This group includes fats, some nuts, and oils.
*Use sparingly

1 fat or oil serving = 45 calories
5 grams fat

1 nut or seed serving = 50 calories
5 grams fat
1 gram carbohydrate
1 gram protein

Avocado (medium)......................................................................................................... 1/8 or 1 oz
Bacon (cooked)............................................................................................... 1 slice (20 slices/lb)
Bacon grease.......................................................................................................................... 1 tsp
Butter:
Stick ........................................................................................................................................ 1 tsp
Whipped................................................................................................................................. 2 tsp
Reduced-fat ......................................................................................................................... 1 tbsp
Chitterlings (boiled) ................................................................................................. 2 tbsp or ½ oz
Coconut (sweetened, shredded).......................................................................................... 2 tbsp
Cream (half and half) ............................................................................................................ 2 tbsp
Cream cheese: Regular .......................................................................................... 1 tbsp or ½ oz
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Reduced fat .............................................................................................................. 2 tbsp or 1 oz
Margarine: Stick, tub, or squeeze ......................................................................................... 1 tsp
Lowfat .................................................................................................................................. 1 tbsp
Mayonnaise: Regular............................................................................................................. 1 tsp
Reduced fat........................................................................................................................... 1 tbsp
Miracle Whip salad dressing: Regular ................................................................................... 2 tsp
Reduced fat........................................................................................................................... 1 tbsp
Nuts: Almonds, cashews and mixed nuts (50% peanuts) ................................................... 6 nuts
Pecans and walnuts ......................................................................................................... 4 halves
Peanuts ............................................................................................................................. 10 nuts
Oils: canola, olive, peanut, corn, safflower, soybean ............................................................ 1 tsp
Olives: Black ..................................................................................................................... 8 large
Green stuffed ................................................................................................................... 10 large
Peanut butter (smooth or crunchy) ........................................................................................ 2 tsp
Salad Dressing: Regular .................................................................................................... 1tbsp
Reduced fat ......................................................................................................................... 2 tbsp
Seeds: pumpkin, sunflower, and sesame ........................................................................... 1 tbsp
Shortening or lard .................................................................................................................. 1 tsp
Sour cream: Regular .......................................................................................................... 2 tbsp
Reduced fat ......................................................................................................................... 3 tbsp
Tahini paste ........................................................................................................................... 2 tsp

Combination Foods: This group includes foods that combine more than one food
group. The calories, carbohydrate grams, protein grams, and fat grams in each combination
food vary.
KEY
1 lean-meat swap = 1 meat and meat alternative swap
1 medium-fat meat = 1 meat and meat alternative swap + ½ fat swap
1 high-fat meat = 1 meat & meat alternative swap + 1 fat swap
grain = 1 grain & starchy vegetable swap
fat =1 fat swap
milk = 1 lowfat milk swap

Food Entrees
Tuna noodle casserole, lasagna,
spaghetti with meatballs, chili with
beans, macaroni and cheese
Chow mein (without noodles or

Serving Size

Swaps per Serving

1 cup (8 oz)
2 cups (16 oz)

Sports Food Swap © : Food Lists

2 grain, 2 medium fat meats
1 grain, 2 lean meats

rice)
Pizza, cheese topping, thin crust
Pizza, meat topping, thin crust
Pot pie

¼ of 10 in (5 oz)
¼ of 10 in (5 oz)
1 (7 oz)

2 grain, 2 medium fat meats, 1 fat
2 grain, 2 medium fat meats, 2 fats
2 grain, 1 medium fat meat, 4 fats

1 (11 oz)

2 grain, 3 medium fat meats, 3-4 fats

1 (11 oz)

2 grain, 2 medium fat meats, 2 fats

1 (8 oz)

2 grain, 3 lean meats

1 cup
1 cup (8 oz)
½ cup
1 cup
1 cup

1 grain, 1 very lean meat
1 carbohydrate, 1 fat
1 grain
1 grain
1 grain

2
6
1 each

4 grain, 2 medium fat meats, 2 fats
1 grain, 2 medium fat meats, 1 fat
1 grain, 4 medium fat meats, 2 fats

1
20–25
1
1
1
1
1 medium
1 (6 in)

3 grain, 1 medium fat meat, 3 fats
2 grain, 2 fats
2 carbohydrates, 2 medium fat meats
2 carbohydrates, 3 medium fat meats, 1 fat
1 grain, 1 high fat meat, 1 fat
5 grain, 3 medium fat meats, 3 fats
2 grain, 1 fat
3 grain, 1 vegetable, 2 medium fat meats, 1
fat
2 grain, 2 medium fat meats, 2 fats
1 grain, 1 medium fat meat, 1 fat

Frozen Entrees
Salisbury steak with gravy,
mashed potato
Turkey with gravy, mashed
potato, dressing
Entrée with less than 300 calories
Soups
Bean
Cream (made with water)
Split pea (made with water)
Tomato (made with water)
Vegetable beef, chicken noodle,
or other broth type
Fast Foods
Burritos with beef
Chicken nuggets
Chicken breast and wing,
breaded and fried
Fish sandwich w/ tarter sauce
French fries, thin
Hamburger, regular
Hamburger, large
Hot dog w/ bun
Individual pan pizza
Soft-serve cone
Submarine sandwich
Taco, hard shell
Taco, soft shell

1 (6 oz)
1 (3 oz)

Other Foods: This group includes foods that combine more than one food group. The
calories, carbohydrate grams, protein grams, and fat grams in each combination food vary.
KEY
Sugar = 1 sugar swap (= 1 tablespoon sugar)
Milk = 1 lowfat milk swap
Grain = 1 grain & starchy vegetable swap
Food Entrees
Angel food cake, frosted
Brownie, small, unfrosted
Cake, unfrosted
Cake, frosted
Cookie, oatmeal raisin, fat free
Cookie or sandwich cookie
with cream filling

Fat =1 fat swap
Vegetable = 1 vegetable swap
Fruit = 1 fruit swap

Serving Size

Swaps per Serving

1/12 cake (10” diameter)
2”x2” 1¾” cube
2”x2”x2” cube
2”x2”x2” cube
2 small

1 grain, 1 sugar
1 grain, 2 fats, ½ sugar
1 grain, 1 fat, ½ sugar
1 grain, 2 fats, 1½ sugars
½ grain, ½ sugar

2 small

1 sugar, 1 fat
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Cupcake, frosted
Cranberry sauce, jellied
Doughnut, plain cake
Doughnut, glazed
Fruit juice bars, frozen, 100%
juice
Fruit snacks, chewy
Fruit spreads, 100% fruit
Gelatin, regular
Gingersnaps
Granola bar
Granola bar, fat free
Hummus
Ice cream
Ice cream, light
Ice cream, fat free, no sugar
Jam/preserves
Milk, chocolate, whole
Pie, fruit, 2 crusts
Pie, pumpkin or custard
Potato chips
Pudding, regular (made with
lowfat milk)
Pudding, sugar free (made
with lowfat milk)
Sherbet, sorbet
Spaghetti or pasta sauce,
canned
Sweet roll or danish
Syrup, light
Syrup regular
Tortilla chips
Yogurt, frozen, lowfat, fat free
(sugar free)
Vanilla Wafers

1 small
¼ cup
1 medium (1½ oz)
3 ¾” across (2 oz)

½ grain, 1½ sugars, 2 fats
½ fruit, 1 sugar
1 grain, 2 fats
1 grain, 2 ½ fats, 1 sugar

1 bar (3 oz)

2 fruit

1 roll ( ¾ oz)
1 tablespoon
½ cup
3 medium
1 bar = 1.48 oz
1 bar = 1.48 oz
1/3 cup
½ cup
½ cup
½ cup
1 tablespoon
1 cup
1/6 pie
1/8 pie
12-18 (1 oz)

½ fruit, ¾ sugar
1 fruit
1 sugar, 1 vegetable
½ sugar, ½ grain, ½ fat
½ grain, 1 fat, ½ sugar
1 grain, 1 ¼ sugar
1 ½ grain, 1 fat, 1meat
½ milk, ½ sugar, 1 ½ fats
½ milk, ½ sugar, 1 fat
½ milk, 1 sugar
1 sugar
1 milk, ¾ sugar, 2 fats
2 grains, 6 fats, 1 fruit, 2 sugars
1 grain, 3 fats, 1 vegetable, 1½ sugar
1 grain, 2 fats

½ cup

1 ½ sugar, ½ milk

½ cup

½ sugar, ½ milk

½ cup

1 sugar, 1 fruit, ¼ milk

½ cup

1vegetable, 1 fat, 1 sugar

1 (2½ oz)
2 tablespoons
1 tablespoon
6-12 (1 oz)
1/3 cup
½ cup
5

1½ sugar, 1½ fat, 1 grain
1 sugar
2 sugar
1 grain, 1 fat
1/3 sugar, ½ milk
½ sugar, ½ milk
¼ grain, ½ sugar, 1 fat
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Ha ndout #29

Sports Food Swap:
Guides for Calorie Needs
Examples of the number of servings per day that could provide the calorie needs from 2,000 to
6,000 calories per day are listed in this table. The number of servings for each calorie level is
based on the serving sizes in the Sports Food Swap for each food group.

Number of Servings per Day

Sports Food
Swap

Calories
Food Group

Serving Size

Grains
and
starchy
vegetables

1 ounce or ½ cup

Vegetables

2000

2500

3000

3500

4000

5000

6000

10

12

12

15

17

20

24

½ cup cooked or
1 cup raw

4

5

5

6

6

8

10

Fruits

1 fruit or ½ cup

4

5

6

8

9

12

15

Milk and milk
products

1 cup

3

4

4

5

5

7

9

Meats and meat
alternatives

1 ounce

4

5

5

5

5

6

7

1 teaspoon
1 tablespoon
1 tablespoon

2
2

2
3

3
4
6

3
4
6

3
8
7

5
8
8

7
8
9

% Calories from protein

18

18

16

16

16

15

15

Grams of protein

90

113

117

139

152

182

221

% Calories from carbohydrate

61

61

59

62

61

61

61

296

373

437

530

593

756

910

% Calories from fat

21

21

25

22

23

24

24

Grams of fat

45

55

80

85

101

130

155

Fats and sugars
Fats
Nuts and seeds
Sugars

½ cup (cooked)

Grams of carbohydrate

These sample menus provide the recommended number of servings from each Food Group
Type in the Sports Food Swap to supply 2,500 and 3.500 calories a day .
Sample
Breakfast
1½ cups cereal
1 cup 2% milk
1 medium banana
½ cup orange juice

Mid-Morning Snack
1 cup 2% yogurt
1 apple
4 graham crackers

2,500 Calorie Menu

Lunch
4 oz (3 lb) hamburger or 4
oz turkey breast with
mustard
1 bun
1 ½ cups vegetable salad
with 2 tbsp reducedcalorie dressing
1 cup 2% milk
Afternoon Snack
2 slices whole-grain toast
½ cup applesauce

Dinner
2/3 cup beans
1 tortilla or tostada
2 cups lettuce and tomatoes
salsa
1 oz cheese

Evening Snack
3 oatmeal cookies
1 cup 2% milk

This food plan provides the following nutrients:
Carbohydrate: 373 g, 61% of calories; fat: 55 g, 21% of calories; protein: 113 g, 18% of
calories.
Sample 3,500 Calorie Menu
Breakfast
1½ cups cereal
1 cup 2% milk
1 medium banana
1 cup orange juice

Mid-Morning Snack
1 cup 2% fruit-flavored
yogurt
1 apple
6 graham crackers
¼ cup almonds

Lunch
4 oz (1/4 lb.) hamburger or 4
oz turkey breast with
mustard
1 bun
1 ½ cups vegetable salad
with 2 tbsp low-calorie
dressing
2 cups 2% milk
Afternoon Snack
1 bagel
1 tbsp cream cheese
1 ½ cups grapes
3 cups sports drink

Dinner
1 cup beans
2 tortillas or tostadas
1 tomato
2 cups salsa
lettuce
1 oz cheese
Evening Snack
3 oatmeal cookies
1 cup 2% milk

This food plan provides the following nutrients:
Carbohydrate: 530 gm, 60% of calories; protein: 139 g, 16% of calories; fat: 85 g, 21% of
calories.
Key: oz = ounce; tbsp = tablespoon(s), tsp = teaspoon(s)
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Ha ndout #30

Sports Food Swap:
Grocery Shopping List
Grains and Starchy
Vegetables
Breads
Whole grain
Bagel (whole grain)
English muffin
Rolls
Pita bread
Flour tortillas
Corn tortillas
_______________
_______________
Cereal
Bran flakes
Cheerios
Chex –any variety
Grape nuts
Raisin bran
Oatmeal (instant or
regular)
Shredded wheat
Special K
Total (any variety)
Wheaties
_______________
_______________
Crackers
Graham
Melba toast
Reduced-fat crackers
Rye crisps
Rice cakes
Saltines
_______________
_______________
Rice and Pasta
Brown rice
White rice
Couscous
Risotto
Bulgur
Spaghetti
Noodles
Macaroni, shells, etc.
Spinach pasta
Whole-grain pasta
_______________
_______________
Legumes and Beans
Canned beans (any
variety) __________
Bagged beans (any
variety) ________

Lowfat refried beans
Lentils
Peas
Chick peas
Soy beans
_____________
_____________
Starchy Vegetables
Corn
Peas
Potatoes (all)
______________
______________
Snacks – look for ones
with 3 grams of fat or less
per serving
Pretzels
Popcorn, light or plain
Animal crackers
Fig Newtons
Ginger snaps
Oatmeal raisin cookies
Breakfast or cereal
bars
Lowfat granola bars
______________
______________
Other: Mixes and
Packaged
Pancake/waffle mix
Pancake/waffle frozen
Pizza crust (frozen or
mix)
Instant breakfast mix
______________
______________

Vegetables
Fresh, frozen, or canned
Asparagus
Beets
Broccoli
Cabbage
Carrots
Cauliflower
Celery
Chiles
Green beans
Lettuce: __________
Bagged lettuce mixes
Mushrooms
Onions
Peppers

Salsa
Squash
Tomatoes
Zucchini
Vegetable juice
______________
______________

Fruits
Fresh, frozen, canned in
light or own juice, or juice
Apples (apple sauce)
Bananas
Berries (any)
Grapes
Guava
Lemons
Mango
Melons
Nectarines
Oranges
Papayas
Peaches
Pears
Pineapple
Plums
Strawberries
Watermelon
Juice: __________
Juice: __________
_______________
_______________

Milk and Milk
Products
Lowfat or skim (nonfat)
Milk
Soy milk (calcium
fortified)
Rice milk (calcium
fortified)
Plain yogurt
Fruit yogurt
Soy yogurt
Ice milk
Frozen yogurt
_______________
_______________

Meat and Meat
Alternatives (low to
medium fat)

Poultry
Skinless chicken breast
Skinless turkey
Ground chicken
Ground turkey
_____________
Pork
Canadian bacon
Center loin
Lowfat (lean) ham
Tenderloin
_____________
Beef – choose select
grade 1st then choice
grade
Chuck
Flank
Ground beef (lean 10%
or less fat)
Round
Sirloin
Tenderloin
______________
Fish
Clams
Crab
Lobster
Salmon
Shrimp
Tuna
White fish (any)
______________
Eggs or Egg Alternative
______________
Lowfat Cheeses
Parmesan
Lowfat cottage cheese
Any lowfat cheese
______________
Meat Alternatives
Tofu
Tempeh
Textured vegetable
protein
Veggie Burgers
Veggie dogs
Veggie Meats
______________
______________

Fats and Oils
Nuts and Seeds
Oil (olive, canola, soy,
safflower)
Peanut butter

Ha ndout #31

Meal and Snack Plans Worksheet
Use this worksheet to help plan meals and snacks to supply your recommended daily calorie,
protein, and carbohydrate needs. Use handouts #1, “Calorie Needs,” #2, “Protein Needs,”
#3, “Carbohydrate Needs,” and #26, “The Sports Food Swap©” to help you calculate how
many servings from each food group you need each day.
Daily Calorie Need: ______________

Date: _______

Foods Selected

Meal / Snack
Breakfast
Grains and starchy vegetables
Vegetables
Fruits
Milk and milk products (lowfat)
Meat and meat alternatives

80
25
60
120
75

(medium fat)

Fats
Nuts and seeds
Sugars
Water
Snack
Grains and starchy vegetables
Vegetables
Fruits
Milk and milk products (lowfat)
Meat and meat alternatives

45
50
60
0

0

80
25
60
120
75

(medium fat)

Fats
Nuts and seeds
Sugars
Water
Lunch
Grains and starchy vegetables
Vegetables
Fruits
Milk and milk products (lowfat)
Meat and meat alternatives

45
50
60
0

0

80
25
60
120
75

(medium fat)

Fats
Nuts and seeds
Sugars
Water

45
50
60
0

0

Foods Selected

Meal
Snack
Grains and starchy vegetables
Vegetables
Fruits
Milk and milk products (lowfat)
Meat and meat alternatives

80
25
60
120
75

(medium fat)

Fats
Nuts and seeds
Sugars
Water
Dinner
Grains and starchy vegetables
Vegetables
Fruits
Milk and milk products (lowfat)
Meat and meat alternatives

45
50
60
0

0

80
25
60
120
75

(medium fat)

Fats
Nuts and seeds
Sugars
Water
Snack
Grains and starchy vegetables
Vegetables
Fruits
Milk and milk products (lowfat)
Meat and meat alternatives

45
50
60
0

0

80
25
60
120
75

(medium fat)

Fats
Nuts and seeds
Sugars
Water

45
50
60
0

0

TOTAL CALORIES

Note: You may not need to fill in each meal and snack section, depending on how frequently
you eat throughout the day.

Meal and Snack Plans Worksheet
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Eating for High-Calorie Needs
Athletes who need more than 3,000 calories
a day can have trouble eating enough to
meet their needs. Use these tips to
successfully meet high-calorie needs:
•

Eat six or more times a day; don’t skip
meals.

•

Create an eating schedule and stick
with it.

•

Plan meals and snacks in advance.

•

Eat nutrient dense foods--foods with
lots of calories and other healthy
nutrients.

•

Don’t fill up on foods with low amounts
of vitamins or minerals like soda,
sweets, chips, and coffee.

•

Increase portion sizes.

Snack Ideas for
High-Calorie Needs
Fruit juice
Peanut butter and
banana sandwich
Yogurt with granola and
dried fruit
Cheese and crackers
Nuts and dried fruit
High-calorie sports drinks
and bars
Bran muffins
English muffin pizzas
Granola cereal with milk
Milk shakes
Smoothies

5,000 Calories
Time

Meal/Snack

8 am

1 cup granola,
2 cups cranberry juice,
¼ cup dried cranberries,
2 cups 2% milk,
1 large banana
10:30
1 cup fruit yogurt,
am
1 large bran muffin
12 pm
2 slices multigrain bread,
6 oz chicken breast,
2 tbs light mayo,
4 tomato slices,
2 cups apple juice
3 pm
1 bagel with tomato sauce or slices
and lowfat mozzarella cheese
2 cups orange juice
6 pm
8 oz chicken breast,
1 large baked potato,
4 tbs light sour cream,
2 cups corn, 2 biscuits, 2 tbs honey,
2 cups 2% milk
8:30 pm 2 large oatmeal cookies,
1½ cups 2% milk,
1 packet of instant breakfast
Chocolate Peanut Butter Banana Graham
Smoothie
1½ cups 2% milk
1 packet chocolate instant breakfast
1 frozen banana
1 tablespoons peanut butter
2 graham cracker sheets
645 calories
24 grams protein
100 grams carbohydrate
19 grams fat

Ha ndout #33

Food Label Facts
Labels on almost all packaged foods have a Nutrition Facts panel. The facts listed include the calories,
fat, cholesterol, sodium, carbohydrate, protein, and vitamin and mineral content of a serving size of food
listed on the label. Below is an example of the Nutrition Facts panel on the food label for a cereal.

-1The amounts of each
nutrient listed on the
label are based on the
serving size included
on the label. The serving
sizes are now the same
for similar products,
making nutrient
comparisons easier.
Serving sizes are listed
in household measures
and metric weights. A
serving of this cereal
weighs 28 grams and is
1/3 of a cup. This
package contains 15
servings.
-2The Nutrition Facts
include a list of the
calories, total fat, total
carbohydrate, and
protein content of a
serving. These nutrients
are important for
athletes designing a
winning nutrition plan.
The amounts of these
nutrients are measured
in grams (g). This 1/3
cup serving of cereal
contains 111 calories, 2
g of fat, 20 g of
carbohydrate, and 4 g of
protein.

Oat Cereal

-3-

Nutrition Facts
Serving Size 1/3 cup (28g)
Servings Per Container 15
Amount Per Serving
Calories 111

Calories from Fat 18

The table at the
bottom of the Nutrition
Facts panel presents the
Daily Values for a
2,000- and 2,500-calorie
diet. Daily Values are
Reference Daily Intakes
for key nutrients.

% Daily Value*

Total Fat 2g

3%

Saturated Fat 0g

0%

Cholesterol 0mg

0%

Sodium 307mg

13%

Total Carbohydrate 20g

7%

Dietary Fiber 1g

4%

Sugars 1g
Protein 4g
Vitamin A 25%
Calcium 5%

z

Vitamin C 25%

z

Iron 45%

*
Percent Daily Values are based on a 2,000
calorie diet. Your Daily Values may vary higher or lower
depending on your calorie needs:

Total Fat
Sat Fat
Cholesterol
Sodium
Total Carbohydrate
Fiber

Calories

2,000

2,500

Less than
Less than
Less than
Less than

65g
20g
300mg
2,400mg
300g
25g

80g
25g
300mg
2,400mg
375g
30g

Calories per gram:
Fat 9
z
Carbohydrate 4

z

Protein 4

INGREDIENTS: WHOLE OAT FLOUR (INCLUDES THE OAT BRAN),
WHEATSTARCH, SUGAR, SALT, CALCIUM CARBONATE, TRISODIUM
PHOSPHATE

A food can be labeled lowfat if it has
3 grams of fat or less in the serving size
listed on the food label.

-4% Daily Values are
based on the Daily
Values for a 2,000calorie diet. The % Daily
Values show what
percentage of the Daily
Value for each key
nutrient is in a serving.
In this example, total
fat is 2 grams per
serving, and 2 grams is
3% of the Daily Value of
65 grams for fat.
A serving of this food
supplies a small
percentage of the total
amount of fat needed by
someone who eats
2,000 calories a day.

Ha ndout #34

High-Performance Snacks
This list includes high-performance snack foods. Be aware that some snack foods have a lot of hidden
added sugars or fat. Check the labels on your favorite snack foods to find the sugar and fat content. The
number of Sports Food Swaps for the serving sizes is included with some snacks in the list.

High-Carbohydrate Snacks
Healthy Tip: Choose cookies or crackers with
3 grams or less of fat per 100 calories.

Air-popped popcorn
Animal crackers
Cereal bars (lowfat)
English muffin
Fig newtons
Graham crackers
Granola bars
Matzoh crackers
Melba toast
Muffin, lowfat
Pretzels
Rice cakes
Rye crisps
Saltine-like crackers
Wheat Thins
Whole=wheat crackers

Serving Size

Number of
Sports Food Swaps

5 cups
8 crackers
1 bar
1 muffin
2 cookies
3 crackers
1 bar
7 crackers
8 crackers
1 ½ ounces
12 mini
2 - 4”cakes
3 crackers
6 crackers
14 crackers
4-6 crackers

1 grain
1 grain
2 grains
2 grains
1 ½ grains
1 grain
1 ½ grain, 1 fat
1 grain
1 grain
1 gain
1 grain
1 grain
1 grain
1 grain
1 grain, 1 fat
1 grain, 1 fat

Serving Size

Number of
Sports Food Swaps

½ cup
1 cup
½ cup
1 cup
¾ cup
¾ cup
2/3 cup
¼ cup
½ cup
¼ cup
¾ cup
1 ½ cups
1 biscuit
¾ cup
½ cup

1 grain
1 grain
1 grain
1 grain
1 grain
1 grain
1 grain
1 grain
1 grain
1 grain
1 grain
1 grain
1 grain
1 grain
1 grain

Cereal – A High-Carbohydrate,
High-Fiber, Lowfat Snack
Healthy Tips: Choose a cereal with 3 or more
grams of fiber per serving.
Use lowfat milk.

General Mills Basic 4®
General Mills Cheerios®
General Mills Honey Nut Cheerios®
General Mills Multi-Grain Cheerios®
General Mills Total®
General Mills Wheaties®
Kellogg’s Complete Bran Flakes
Muselix
Raisin Bran
Post Grape-Nuts©
Post Grape-Nuts Flakes©
Puffed Rice/Wheat®
Shredded Wheat (Nabisco©, Quaker®)
Special K®
Wheat Chex®

More Snacks Ideas
Trail mix is a great on-the-go snack.
Make your own with these ingredients.
Healthy Hint: Try combining
1 cup cereal with ¼ cup of dried
fruit and nuts!

Cheerios® (regular or honey nut)
Dried fruits
apricots, banana chips,
blueberries, craisins, cranberries,
mango, papaya, raisins
Fiber All or Fiber One® cereal
Granola (choose a lowfat variety)
Nuts (just a handful)
Pretzel rings

Don’t forget the fresh fruit
and fruit juice!

Try snacks with some protein to help
muscle growth and repair!
Apple slices with peanut butter
Banana boat (slice of whole wheat
bread and peanut butter wrapped
around a banana)
Beans and rice
Cereal and lowfat milk
Cottage cheese with fruit
Fruit smoothie
Lowfat cheese and crackers
Lowfat turkey sandwich
Lowfat yogurt
Handful of nuts (almonds, walnuts,
peanuts, etc.)
Sports bar
String cheese

Remember, vegetables make great
snack choices too!

Apples
Bananas
Berries (blueberries, strawberries,
raspberries, blackberries)
Cherries
Grapefruits
Grapes
Mangos
Melon (cantaloupe, honeydew, watermelon)
Nectarines
Oranges
Papaya
Peaches
Pears
Plums

Healthy Hint: Have raw vegetables with
lowfat dip, cottage cheese, or fruit
yogurt for a snack!

Baked potatoes with salsa
Broccoli
Carrot sticks
Celery
Cauliflower
Green beans
Jicama
Pepper slices
Soybeans
Tomatoes
Vegetable juice

High-Performance Snacks

Weight
(grams)

57

60

50

50

Description 1
Bar

Advant Edge,
EAS
Peanut Butter †

Atkins
Advantage
Almond
Brownie†

Balance Bar
Chocolate †

Balance Bar
Gold
Gold Caramel
Nut

210

200

220

220

Calories

22

22

21

28

grams

42

44

38

51

% of
calories

Carbohydrates

7

6

8

5

grams

4

3.5

4

1

sat.
fat
grams

Fat

30

27

33

20

% of
calories

15

14

21

15

grams

28

28

38

27

% of
calories

Protein

110

230

105

270

mg

Sodium

115

180

330

120

mg

Potassium

Nutrient Content of Selected Sports Bars
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Highfructose
and
maltose
corn syrup,
honey,
sugar,
dextrose
Corn syrup,
sugar,
glycerin,
highfructose
corn syrup,
maltitol,
highmaltose
corn syrup

Glycerine

Highfructose
corn syrup,
highmaltose
corn syrup,
sugar,
fructose

Sugars

Peanut flour

Maltodextrine

--

Maltodextrine

Complex
Carbohydrate

Nutrient Content of Selected Sports Bars

50

Body Smarts
Chocolate
Peanut Butter†

65

50

65

61.5

Cliff Bar
Chocolate Chip
†

Complete
Protein Diet Bar
Honey Nougat

Gatorade
Energy Bar
Peanut Butter
Chocolate Chip
†

Geni Soy
Chocolate †

60

50

Balance Bar
Trail Mix Fruit
and Nuts
(balance.com)

Carb Solutions
Chocolate
Toffee Hazelnut
†

Weight
(grams)

Description 1
Bar

220

260

180

240

260

210

210

Calories

33

46

19

41

15

34

23

grams

60

71

42

68

23

65

42

% of
calories

Carbohydrates

3.5

5

2.5

4.5

13

6

7

grams

2.5

1

2.5

4

3.5

3.5

2.5

sat.
fat
grams

Fat

14

17

13

17

45

26

30

% of
calories

14

8

20

10

21

5

15

grams

25

12

45

17

32

10

28

% of
calories

Protein

190

160

120

150

200

70

240

mg

Sodium

250

0

0

260

120

0

120

mg

Potassium

sugar,
glucose
syrup,
dextrose,
sugar,
fructose
corn syrup,
maltitol

corn, rice

crisp rice,
whole grain
rolled oats,
rice flour,
rolled wheat

--

--

brown rice
syrup,
evaporated.
cane juice
maltitol

polydextrose

crisp rice,
rolled oats,
corn bran

Complex
Carbohydrate

sucrose,
maltitol,
xylitol

sugar, corn
syrup, high
fructose
corn syrup,
fructose

Sugars

Nutrient Content of Selected Sports Bars

56

Jenny Craig
Chocolate
Peanut †

48

180

290

Lean Body
Choc Peanut
Butter†

Luna
S’mores †

290

220

Calories

Kashi GoLean
High Protein
and Fiber Bar
Peanut Butter &
Chocolate

78

Weight
(grams)

Description 1
Bar

26

24

48

33

grams

58

33

65

60

% of
calories

Carbohydrates

4.5

2

6

5

grams

3

1

4.5

3.5

sat.
fat
grams

Fat

23

6

18

20

% of
calories

10

45

13

10

grams

22

62

17

18

% of
calories

Protein

125

35

280

240

mg

Sodium

125

100

250

170

mg

Potassium

--

--

brown rice
syrup,
evap. cane
juice

corn, wheat
bran, long
grain brown
rice, rye,
buckwheat,
barley, rolled
oats,

maltodextrine

Complex
Carbohydrate

sugar,
maltitol,
honey

evaporated
cane juice
syrup,
brown rice
syrup,
honey

highfructose
corn syrup,
highmaltose
corn syrup,
honey,
sugar,
dextrose

Sugars

Nutrient Content of Selected Sports Bars

70

56

90

Myoplex Carb
Sense
Chocolate
Peanut
(drugstore.com)

Myoplex Lite
†

Myoplex Plus
Deluxe
Chocolate
Peanut Butter†

85

100

Met-Rx
Peanut Butter
Cookie Dough
†

Met-Rx Keto
Pro Chocolate
Fudge †

Weight
(grams)

Description 1
Bar

360

190

250

250

340

Calories

44

28

20

15

50

grams

49

58

31

24

59

% of
calories

Carbohydrates

9

3.5

7

8

4

grams

2

3

4.5

2.5

1

sat.
fat
grams

Fat

23

17

24

29

11

% of
calories

24

15

29

32

27

grams

27

32

45

51

32

% of
calories

Protein

230

150

210

85

135

mg

Sodium

350

270

40

120

700

mg

Potassium

highfructose
corn syrup,
sucrose

highfructose
corn syrup,
sugar, high
maltose
corn syrup,
dextrose,
maltitol,
invert syrup

malitol
syrup,
sucralose

sucralose,
glycerine

highmaltose
syrup, corn
syrup,
invert
syrup, high
fructose
corn syrup

Sugars

maltodextrine,
rice flour

maltodextrine

--

--

Complex
Carbohydrate

Nutrient Content of Selected Sports Bars

65

28

78

Power Bar
Harvest Double
Chocolate †

Power Bar
Pria
Vanilla Twist

Power Bar
Protein Plus
Chocolate
Peanut Butter†

57

65

Power Bar
Peanut butter †

PR Ironman
Triathalon 4030-30
Chocolate
Praline †

37

Weight
(grams)

Nutrigrain
Strawberry

Description 1
Bar

230

290

110

240

240

140

Calories

25

38

16

45

45

27

grams

42

52

58

75

75

77

% of
calories

Carbohydrates

7

5

3

4

3.5

3

grams

3

2.5

2.5

1

0.5

0.5

sat.
fat
grams

Fat

27

16

24

15

13

19

% of
calories

16

24

5

7

10

2

grams

30

33

18

12

17

6

% of
calories

Protein

230

180

35

80

110

110

mg

Sodium

160

0

0

150

0

mg

Potassium

highfructose
corn syrup,
sucrose

--

whole oats,
rice crisp,
brown rice

brown rice
syrup,
sugar,
honey, pear
and grape
juice conc.

whole oats,
rice crisp,
brown rice

brown rice
syrup,
sugar,
honey,
cocoa
powder,
pear and
grape juice
conc.

rice flour,

brown rice,
oat bran,
maltodextrine
fructose,
glucose

sugar

maltodextrine,
wheat flour,
rolled oats,
wheat gluten

Complex
Carbohydrate

fructose,
sugar, highfructose
corn syrup,
honey,
dextrose

Sugars

Nutrient Content of Selected Sports Bars

56

55

Slim Fast
Optimal
Chocolate Chip

Snickers
Marathon
Energy Bar

56

42

Quaker
Granola Bar
Peanut Butter

Slim Fast meal
Bar
Honey Peanut
†

28

220

220

220

180

120

280

290

75

78

Calories

Weight
(grams)

Quaker Chewy
Granola Bar
Chocolate chip

Pure Protein
Peanut butter †

Promax Bar
Double Fudge
Brownie †

Description 1
Bar

32

35

34

29

21

25

38

grams

64

63

62

64

70

36

50

% of
calories

Carbohydrates

7

6

5

6

4

7

6

grams

2

3.5

3.5

1

1.5

4

2.5

sat.
fat
grams

Fat

29

22

20

30

26

23

17

% of
calories

10

8

8

5

1

32

20

grams

18

15

15

11

7

46

30

% of
calories

Protein

210

290

160

170

60

160

140

mg

Sodium

125

400

170

0

0

40

220

mg

Potassium

--

guar gum, rice
flour, rolled
oats, crisps
rice

corn syrup,
sugar, high
fructose
corn syrup,
--

crisp rice,
wheat fiber

rolled oats,
crisp rice

rolled oats,
whole wheat,
rice crisp

--

guar gum, oat,
soy, beet fiber

Complex
Carbohydrate

corn syrup,
sugar,
honey

brown
sugar, corn
syrup, high
fructose
corn syrup,
honey
sugar, corn
syrup
solids,
honey,
brown
sugar syrup

beet sugar,
crystalline
fructose

sucrose,
corn syrup,
beet sugar,
maltitol

Sugars

Nutrient Content of Selected Sports Bars

210

24

22

18

39

18

41

grams

46

73

50

60

40

57

% of
calories

Carbohydrates

7

4

1

6

6

8

grams

3.5

3

1

2

2

3.5

sat.
fat
grams

Fat

30

30

31

23

30

25

% of
calories

14

<1

7

6

14

20

grams

27

<3

19

17

31

28

% of
calories

Protein

320

65

60

68

260

180

mg

Sodium

100

0

15

0

160

240

mg

Potassium

corn syrup,
fructose,
beet juice

corn syrup,
sugar

Key: †fortified with vitamins and minerals
--information not available

rice flour, crisp
brown rice,
oats

crisp rice,
wheat fiber

soy flour,
brown rice
flour

highconcentrate
soy flour

fructose
syrup,
brown
sugar,
molasses

corn syrup

--

--

Complex
Carbohydrate

--

--

Sugars

All data obtained from product labels and manufacturer as of March 2006. The numbers have been rounded to the nearest whole number.

50

Zone Perfect
Chocolate
Raspberry †

120

140

35

28

230

180

50

57

290

Calories

80

Weight
(grams)

Ultra Slim Fast
Snack Bar
Chewy
Caramel †

Tigers Milk
Original †

Snickers
Marathon
Protein Bar
Snickers
Marathon Low
Carb Bar
Think w/
Ginkgo Biloba
& Choline
Peanut butter
choc†

Description 1
Bar
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Nutrient Content: Meal Replacement
Drinks and Sport Gels
Meal
Replacement
Drinks

Calories
Calories
per
per
12
ounce
ounces

Fat
Protein
Carbohydrates
Grams
Grams
Grams
%
%
%
per
per
per
calories
calories
calories
ounces
ounce
ounce

Atkins Advantage
Nutrition Shake
Vanilla

170
(325mL)

15.4

.4

10

.8

45

1.8

45

Blue Thunder

168

14

2

57

0

0

1.5

43

Carb Solutions
High-Protein
Shake Mix

120
(2
scoops)

15

.4

10

.4

20

2.6

70

†Carnation Instant
Breakfast, Nestle

286

24

3.8

64

0.5

16

1.2

20

Distance, GNC

159

13.2

2.7

81.5

0.5

3.5

0.5

15

*Endurox R4,
Pacific-Health
Laboratories, Inc.
Gatorade Nutrition
Shake, The
Quaker Oats
Company
Met-Rx Meal
Replacement
Powder Extreme
Chocolate

270
(2
scoops)

22.5

4.4

79

<0.5

<1%

1.1

19

403

34

4.9

58

0.7

19

1.8

21

250 (3
scoops)

15.6

1.3

32

.2

10

2.3

58

168

14

1

29

2.6

14

2

57

220

18.3

3.3–3.5

73–76

<0.5

4–9

0.8

18

220

18.3

3.8

84

<0.5

4

0.6

13

Pure Pro, Tropical
Punch

98

8.2

<0.5

5

<0.5

2.5

1.8

89

Ultra Pure Protein,
Worldwide Sport
Nutrition

175

14.5

0.2

5

-

5.6

3.2

87

OptiRx, Optimum
Nutrition
‡Slim-Fast, MilkBased Shake,
Slim-Fast®
‡Slim-Fast, SoyBased Shake,
Slim-Fast®

White Lightning,
Science Foods

168

14

1.8

50

-

1.6

1.8

50

- trace or insignificant amount
†1 dry packet (chocolate) plus 12 ounces of skim milk
* Serving size varies with weight, 2 scoops in 12 ounces of water is for a 160-pound individual

‡Serving size equals 12.7 ounces

Sports Gels
Carb Boom
Clif Shot
GU
Hammer Gel
PB Sports Gel
Power Gel
Squeezy

Weight
Calories
(grams)
41
32
32
33
35
41
32

107
100
100
90
76
110
100

Carbohydrates
Grams

Percent
Concentration

27
23
25
22
20
26
25

100
100
100
100
100
100
100

Sodium
(mg)
50
50
40
21
30
45
120

Drink water or sports drink with each gel packet to reduce risk of stomach distress and dehydration.

NOTE: Some varieties of sports gels contain any or all of the following additional
ingredients: caffeine, herbs, medium chain triglycerides (MCT), and branch chain
amino acids (BCAA).
Data obtained from product labels, manufacturer, and USDA/ARS Nutrient Data Bank Lab,
http://www.nal.usda.gov/fnic/foodcomp/,on March 2006.

Nutrient Content: Meal Replacement Drinks and Sport Gels
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Nutrition Plans You Can Use

The amounts and types of food and drink in
an athlete’s plan depend primarily on:
- Type of sport
- Calorie needs
This handout provides examples of nutrition
plans for power- and endurance/intermittent-training athletes:
• Power athletes train in sports such as
baseball/softball, football, gymnastics,
sprints and field events, short-distance
swimming, and wrestling.
• Endurance/intermittent athletes train in
sports such as long-distance running,
soccer, basketball, distance swimming,
and cross-country skiing.
Creating Your Own Nutrition Plan
• Use handout #1, “Calorie Needs,” to
determine your total daily calorie needs.
• Determine the time of day of your
workout--morning or afternoon.
• Use the breakdown of calorie intake for
your workout time of day.
• Use handout #40 to record your own
plan.

Power Sports
Workout Time Nutrition Plans

Meals
% of
calories
Snack
Breakfast
Snack
Lunch
Snack
Dinner
Snack
Total

Early Morning Workout
Example:
Example:
2,000
4,000 calories
calories

10
13

200
250

400
500

25
10
30
12
100%

500
200
600
250
2,000

1,000
400
1200
500
4,000

Sample 2,000-Calorie Menu
for Afternoon Workout
Breakfast
2 frozen waffles
2 teaspoons butter
2 tablespoons pancake syrup, low
calorie
2 eggs, scrambled
Morning Snack
1 lowfat banana-nut muffin
Lunch
1 cup lowfat chili
5 Ritz crackers
1 orange (or other piece of fruit)
¼ cup grapes
1 cup 1% milk
Afternoon Snack
½ cup frozen yogurt
Dinner
3 ounce steak, round, trimmed
1 cup green beans
½ cup baked beans
1 piece whole wheat bread
1 ½ cups fruit salad
1 cup iced tea

Meals
% of
calories
Snack
Breakfast
Snack
Lunch
Snack
Dinner
Snack
Total

Afternoon Workout
Example:
Example:
2,000
4,000 calories
calories

25
5
30
10
30

500
100
600
200
600

1,000
200
1,200
400
1200

100%

2,000

4,000

Endurance or Intermittent Sports
Workout Time Nutrition Plans

1 small banana (or other piece of fruit)
1 cup carrot sticks
1 cereal bar

Meals

Afternoon Snack
4 sheets of graham crackers
1 tablespoon peanut butter
1½ tablespoons jam
1 cup orange juice

% of
calories
Snack
Breakfast
Snack
Lunch
Snack
Dinner
Snack
Total

Early AM Workout
Example:
Example:
2,000
4,000 calorie
calorie

10
13
25
10
30
12
100%

Meals
% of
calories
Snack
Breakfast
Snack
Lunch
Snack
Dinner
Snack
Total

25
5
30
10
30
100%

200
250
500
200
600
250
2,000

400
500
1,000
400
1200
500
4,000

PM Workout
Example:
Example:
2,000
4,000 calorie
calorie

500
100
600
200
600
2,000

1,000
200
1,200
400
1,200
4,000

Dinner
6 ounce steak, top round ¼”
1 medium baked potato
¼ cup salsa
2 tablespoons sour cream
1 cup raw vegetable cooked in 1
tablespoon olive oil
1 cup 2% milk
Snack
1 cup frozen yogurt
½ cup strawberries
2 tablespoons whipped topping

Sample 4,000-Calorie Menu
for Early AM Workout
Snack
1 Powerbar
24 ounces Sports Drink
Breakfast
4 4-inch pancakes
¼ cup maple syrup
1 cup blueberries
1 cup 2% milk
Lunch
6 ounce tuna fish, canned in water
2 slices whole wheat bread
2 tablespoons mayonnaise

Nutrition Plans You Can Use
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Fluid Tips for Training
and Competition
Endurance Sports
Long-distance running,
swimming, cycling,
cross-country skiing
2 Hours before
Exercise
15–20 Minutes
before Exercise
During Exercise

CHO =
carbohydrate
*Note: If
exercising on an
empty stomach
for 1 hour
(whether
continuous or
intermittent) drink
a fluid with CHO
during the
activity.
After Exercise

Throughout the
Day

Power Sports
Intermittent Sports
Football (offensive and Team sports (basketball,
defensive lineman),
volleyball, soccer, tennis),
field events,
football (other than OL & DL),
weightlifting, sprinting
boxing, wrestling
(run or swim)
16 ounces (2 cups) of cool fluid

8 to 16 ounces (1–2 cups) of cool fluid
Weigh yourself to get your pre-exercise weight
• Sip cool water
Exercise
Exercise
Exercise
Exercise
< 60
> 60 Minutes between competition
< 60
> 60 Minutes
sets (trials, plays, etc.)
Minutes
Minutes
Total
• Aim for drinking 2½–6
Total
cups of water each
• Drink
• Drink 6–12
• Drink
• Drink 6–12
hour
oz cool fluid
oz cool fluid
6–12 oz
6–12 oz
cool water
every 15–20
cool water
every 15–20
every 15minutes with
every 15–20 minutes with
20 minutes 4-8% CHO
minutes
4–8% CHO
solution, and
solution, and
• Take
0.5–0.7 g of
• Take small 0.5–0.7 g of
small sips
sodium/Liter
sips
sodium/Liter
throughout (commercial
throughout
(commercial
15–20
sports drinks)
15–20
sports drinks)
minutes
• Take small
minutes
• Take small
sips
sips
throughout
throughout
15–20 minutes
15–20 minutes
Weigh yourself to get your postexercise weight
Subtract postexercise weight from pre-exercise weight = water-weight loss
For every pound of water weight lost, drink 3 cups of cool fluid
Example: Pre-exercise weight: 145 lbs
Postexercise weight: 143 lbs
Water-weight loss = 2 pounds = 6 cups (48 ounces) of cool fluid
• Drink cool water with
• Drink cool water with
• Drink cool water with
immediate postimmediate postexercise
immediate post-exercise
meal or snack
exercise meal or snack meal or snack
• Drink cool sports beverage, • Choose a drink with a • Drink cool sports beverage,
small amount of protein or CHO and sodium
or CHO and sodium
(4–8 gm) if unable to
containing drink, if no
containing drink, if no
have a snack with
immediate post-exercise
immediate post-exercise
meal or snack
protein with your drink, meal or snack
• Choose a drink with a small try lowfat chocolate
• Choose a drink with a small
amount of protein (4–8 gm) if milk.
amount of protein (4–8 gm) if
unable to have a snack with
unable to have a snack with
protein with your drink
protein with your drink
 Carry a water bottle with you and drink
 Eat fluid-rich fruits and vegetables
from it often
 Replace sodium lost through
 Drink water with all meals
sweating after practice/competition by
 Look for a pale-yellow-colored urine to
snacking on salty foods and/or
indicate you are hydrated
drinking a sports beverage with salt.
 Drink before, during, and after exercise
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Food Tips for Training
and Competition
Endurance Sports
Long-distance running,
swimming, cycling, cross-country
skiing

Power Sports
Football (offensive
and defensive
lineman), field
events,
weightlifting,
sprinting (run or
swim)

Intermittent Sports
Team sports (basketball,
volleyball, soccer, tennis),
football (other than OL & DL),
boxing, wrestling

1–4 Hours
before Exercise

Consume 0.5–1.8 g of CHO per lb of BW in a high-CHO,
lowfat, moderate PRO snack or meal

30–60 Minutes
before Exercise

Consume 0.3–0.5 g of CHO per lb of BW
Choose familiar, lowfat, low-fiber foods

During
Exercise

30 Minutes
after Exercise
Within 2 hours
after Exercise
Daily

Exercise
< 60
Minutes
Consume
6–12 oz cool
fluid every
15–20
minutes

Exercise
> 60 Minutes
Consume
30–60 grams
of CHO in an
easily
digestible
snack or
beverage
every hour

If total time spent
in exercise is less
than 1 hour and
the athlete has
come into the
exercise in a fed
state, then no
additional CHO,
PRO, or fat is
needed during
exercise

Consume 0.7 g of CHO per lb
of BW in a lowfat snack

Exercise
< 60
Minutes
Consume
6–12 oz cool
fluid every
15–20
minutes

Exercise
> 60
Minutes
Consume
30–60 grams
of CHO in an
easily
digestible
snack or
beverage
every hour

Consume 0.7 g of CHO per
lb of BW in a lowfat snack

Eat a high CHO (0.5–0.7 grams of CHO/lb BW), moderate PRO, and lowfat meal
• For exercise lasting 1 to 3 hours daily, consume 2.7–4.5 grams CHO/ lb BW
• For exercise lasting 4 or > hours daily, consume 5.4–5.9 grams CHO/lb BW
Protein Needs*:
Protein Needs*:
Protein Needs*:
0.4–0.7 g/lb BW
0.4–0.8 g/lb BW
0.5–0.7 g/lb BW

Snacks with
30 g of CHO






16 oz sports drink
1 large banana
3 fig bars/cookies
2 cups of Cheerios®






6 graham crackers squares
1 cup 100% apple juice
12 saltine-like crackers
1 fruit cereal bar

CHO = carbohydrate, g = grams, lb = pound, BW = body weight, PRO = protein, oz = ounce, EAA=essential
amino acids
*Note: There are currently no specific guidelines for protein intake before, during, or after exercise. Research
does support benefit of a small amount of protein (EAA) intake along with carbohydrate in pre- and
postexercise meals and snacks. Protein needs are higher in early training and then taper off.

Fats and Sweets
(use sparingly)

Meat and Meat
Alternatives
(Lowfat or lean)

Lowfat Milk and
Milk Products

Fruits

Vegetables

Grains and
Starchy
Vegetables

Fluids

Athlete’s
MyPyramid Food
Guide Food
Groups

Breakfast

Snack

Lunch

Snack

Dinner

Snack

Use this daily Nutrition Planner to plan out your meals and snacks. Make sure to include foods and fluids from the
appropriate food groups. For example, a pre-game snack might include a fluid and fruit and/or grain.

Meal and Snack Plans
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Body Weights and Percent Body Fat:
Elite Adult Female Athletes
Body
Weight
(pounds)
Sport
Ballet
Basketball
Cross-Country
Skiers
Cycling
Distance Running
Field Events
(Throwing)
Gymnastics
Soccer
Softball
Sprinters and
Hurdlers
Swimming
Tennis
Triathlon
Volleyball

Percent
Body Fat

106–132
132–163
123

12–22
15–24
16

136
103–125
132–224

15
14–21
19–35

117–121
132–136
119–143
101–136

17–18
20–22
14–24
7–15

117–141
121–141
121–123
143–167

16–19
20–24
13–17
14–22

Minimal Level
Percent Body Fat for Females
12%
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Body Weights and Percent Body Fat:
Elite Adult Male Athletes
Sport
Basketball
Canoeing
Cross-Country Skiers
Cycling
Distance Running
Football (defensive back)
Football (defensive line)
Football (offensive back)
Football (offensive line)
Football (quarterback)
Gymnastics
Rowing
Soccer
Sprinters and Hurdlers
Swimming
Tennis
Triathlon
Volleyball

Body Weight
(pounds)
176–209
167–176
161
147–156
132–141
176–198
235–279
180–218
233–262
174–222
136–154
156–180
161–169
145–150
158–174
147–178
143–180
145–198

Percent
Body Fat
7–14
10–12
8
8–9
2–8
5–14
13–24
5–13
12–19
8–21
4–9
9–15
9–12
3–14
8–12
6–17
7–18
7–13

Minimal Level Percent Body Fat for Males
5%
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How Much Should I Weigh?
Ideal competitive body weights for athletes are the weights at which they
perform at their best and are healthy. A realistic ideal competitive body
weight for an athlete should promote good health, be achievable and
maintainable, and meet the following guidelines:
Weight is maintained without severe dietary restriction or starvation.
Weight promotes healthy eating habits.
Weight is in a range in which health risks are minimized and good health is
promoted.
Weight permits an athlete to participate in her/his sport at the intensity and
level desired.
Weight allows for personal best athletic performance.
Weight considers an athlete’s genetics and family history of body weight and
composition.
Weight is appropriate for the athlete’s age and level of physical development.

Athletes can be the same height but can have different ideal competitive
body weights due to many factors, including:





Body frame size
Activity level and type
Gender
Age

Calculating Recommended Competitive Body-Weight Range
A formula can be used to estimate a recommended competitive bodyweight range:
1. Calculate a midpoint weight.
2. Add and subtract 10% to and from this midpoint weight
3. Record the lower and higher ends of this weight range.
This weight range takes into consideration body frame size. Larger bone
structure (or size) will put an athlete closer to the higher end of this body
weight range and a smaller bone structure (size) will put an athlete closer
to the lower end of this body weight range.

Calculating Midpoint for Recommended Competitive Body
Weight
Examples:
Male: 106 pounds for the first 5 feet of height + 6 pounds for each inch > 5 feet
Female: 100 pounds for the first 5 feet of height + 5 pounds for each inch > 5 feet

Calculating Recommended Competitive Body-Weight Range
Male Example:
1.

Height = 5’11”
Midpoint weight:
106 + (11 x 6) = 172 pounds
2. Calculate body-weight range:
10% x 172 = 17 pounds
Small bones subtract 10%
172 - 17 = 155 pounds
Large bones add 10%
172 + 17 = 189 pounds
3. Recommended Competitive Body-Weight Range = 155 - 189 pounds

Female Example:
1. Height = 5’5”
Midpoint weight:
100 + (5 x 5) = 125 pounds
2.
Calculate body-weight range
10% x 125 = 12.5 pounds
Small bones subtract 10%
125 - 12.5 = 112.5 pounds
Large bones add 10%
125 + 12.5 = 137.5 pounds
3. Recommended Competitive Body-Weight Range = 113 - 138 pounds
Workspace
Weight B pounds
(inches over 5 feet)

Weight A pounds
Examples:
Male: 5 feet = 106 pounds
Female: 5 feet = 100 pounds

Weight C pounds

Male: inches x 6 pounds
Female: inches x 5 pounds

Male: Weight A + Weight B
Female: Weight A + Weight B

Your Weight A:

Your Weight B:

Your Weight C:

Weight C:_____ X 0.10 =_____ (Weight D)
Weight C:_____ - Weight D = _____ lower end of weight range
Weight C:_____ + Weight D = _____ upper end of weight range
My Recommended Competitive Body-Weight Range = ______________ pounds

How Much Should I Weigh?
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Fat-Free Body Mass Index:
Elite Female Athletes
The fat-free body mass index (FFMI) is a marker of the relative amount of fat-free mass or
weight in an athlete’s body compared with her total body weight. Higher FFMI levels are
indicators of athletes who have larger amounts of muscle mass relative to their height.
Athletes who have higher FFMI levels also tend to have higher levels of strength and power
compared with athletes who have lower FFMI values.
Fat-free body mass index (FFMI) is calculated using this formula:
FFMI = fat-free body mass (kg) / height2 (meters)

Sport
Cyclists
Dancers
Cross-country
skiers
Ballet dancers
Distance runners
Swimmers
Distance
swimmers
Triathletes
Throwers
Discus athletes
Basketball
Body builders
Sprinters/hurdlers
Sprinters
Heptathletes
Pentathletes
Soccer
Convert pounds to kilograms using this
formula: weight (pounds) / 2.2 = weight (Kg)

FFMI
(kg/m²)
17–18
15
18
16
16–17
16–17
18
17
19–20
20
17
18
17
17
19
19
17–18
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Fat-Free Body Mass Index:
Elite Male Athletes
The fat-free body mass index (FFMI) is a marker of the relative amount of fat-free mass or
weight in an athlete’s body compared with his total body weight. Higher FFMI levels are
indicators of athletes have larger amounts of muscle mass relative to their heights. Athletes
who have higher FFMI levels also tend to have higher levels of strength and power compared
with athletes who have lower FFMI values.
Fat-Free body mass index (FFMI) is calculated using this formula:
FFMI = fat-free body mass (kg) / height2 (meters)

FFMI
(kg/m²)
Sport
Distance runners
19–20
Sprinters/hurdlers
19
Basketball players
21
Swimmers
20–22
Soccer players
21
Football
(defensive line)
26
Football
26
(offensive line)
Football
(quarterback)
23
Football (wide
24
receivers)
Cyclists
19–20
Triathletes
21
Cross-country
22
skiers
Canoeing
21
Rowers
20
Gymnasts
22
Decathletes
25
Shot putters
27
Wrestlers
22
Convert pounds to kilograms using this
formula: weight (pounds) / 2.2 = weight (Kg)
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Performance Body
Composition Log
Body composition measurements can be a better marker of an athlete’s level of fitness than body
weight alone. Use this chart to log body composition measurements throughout a training season.
Measure body composition during preseason then again during postseason. The notes on athletic
performance corresponding with each body composition log can help determine the body
composition levels at which an athlete performs the best.
Alert!: Athletes and coaches may be tempted to measure body composition on a weekly or monthly
basis. Monitoring body composition more often than at the beginning and end of each athletic season
will most likely track measurement error and not true changes in body composition.

Date

*

Weight
(lb)

Weight
(kg)

%
Fat

FFM
(lb)

FFM
(kg)

Height
(meters)

FFMI*
(kg/m2)

Notes on Athletic
Performance

Fat-free mass index (FFMI) = fat-free body weight (kilograms) / height2 (meters)
How to calculate FFMI for an athlete who has 132 pounds of FFM and has a height of 71 inches:
Step 1: Convert FFM (lbs) to FFM (kg):

FFM (lbs) / 2.2 = FFM (kg)
132 lbs / 2.2 = 60 kg
Step 2: Divide FFM (kg) by height (in meters squared, see below on how to convert height in inches
(in) to height in meters (m))
60 kg / 1.80 m2 = 18.5 FFMI
2

Key: kg = kilogram, lb = pound, m = meter, m = meters squared, cm = centimeters, in = inches, FFM = fatfree mass, FFMI = fat-free body mass index
Conversions: 1 kg = 2.2 lbs, m = (in x 2.54) / 100

Optional: Use handouts #44 and #45, “Elite Athletes Fat-Free Body Mass Indexes,” to compare your
FFMI with elite athletes in your sport.
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Weight Gain Tips for Athletes
To gain weight, athletes need to consume more calories than they use. Weight gain will include
water, fat, carbohydrate, and protein in muscle. To limit the amount of fat gain and increase muscle
gain, athletes need to use effective exercise training and nutrition programs.
A common misconception among athletes is that the best way to build muscle or “bulk up” is to eat
a high-protein diet. Adequate protein intake is essential when you are increasing muscle mass, but
most of the energy needed to fuel muscle growth comes from an adequate calorie intake from
carbohydrates and fats.
Weight-gainer supplements are marketed to athletes with claims that these supplements aid in the
gain of muscle mass. Although these supplements may help increase daily calorie and protein
intake, they have no benefits over food choices that provide the same amount of calories and
protein.

Tips for Healthy Weight Gain
•

Increasing calorie intake by 500 to 1,000 calories per day can help supply the extra
calories needed to gain lean weight.

•

It takes time to increase muscle weight.
o Most athletes can successfully gain ½ to 1 pound of muscle weight per week if
they train properly and eat enough food to meet their additional calorie and
protein needs for weight gain.

•

Choose high-calorie foods.
o Choose juices over whole fruits and lowfat milk over skim milk or water.

•

Eat larger food portions. Don’t skip meals.
o Increasing the amount of food you eat at one time will help supply the calories
needed to gain muscle weight.

•

Eat five or more meals a day.
o Eat plenty of high-calorie snacks and meals throughout the day.

•

Drink plenty of fluids that supply calories like juice, milk, milkshakes, and sports
beverages.
o For example, drinking 1½ quarts of grape or cranberry juice supplies 1,000
calories. Drinking 1½ quarts of 2% milk supplies 720 calories.

•

Set realistic goals.
o Genetic factors can play a large role in physique. You are not going to look like
Arnold Schwarzenegger if your parents look like Pee Wee Herman.

•

Get regular, restful sleep (7 to 8 hours per night).
o Growth hormone peaks in deep sleep. Adequate rest is essential for your body to
build new lean body mass.

Nutritional Strategies for Weight Gain
Eating additional calories from a wellbalanced diet is essential for healthy weight
gain. Choose foods wisely and eat more
servings of wholesome foods from each food
group instead of just increasing fat or protein
intake. Eating this way and exercising
properly will help maximize lean weight gain
and minimize unwanted fat-weight gain.

Weight Gain Plan Following the Sports
Food Swap© Guidelines
Meal

Swaps

Calories

Breakfast
1 cup 2% Milk

120

3 eggs, scrambled

300

1 wheat English muffin

160

1 large banana

130

2 tablespoons jam

96

1 apple

60

15 wheat crackers (thin)

130

1 string cheese

75

12 ounces 2% Milk

180

4 slices roasted turkey breast,
lettuce, tomato, pickle

150

2 slices wheat bread

160

1 cup baby carrots

60

1 pear

60

1 cup lowfat vanilla yogurt

200

½ cup blueberries

60

¼ lowfat granola

90

12 ounces 2%t Milk

180

5 ounces grilled chicken
breast

335

1 cup rice

165

1 cup sliced peaches

110

2 cups broccoli with melted
cheddar cheese

190

1 cup orange juice

170

1 soft pretzel

190

2 tablespoons peanut butter

186

Eat High-Calorie, Nutrient-Dense Snacks:
9 Soft pretzels with peanut butter
Snack

9 Lowfat milkshakes
9 Dried fruits
9 Bean and cheese burritos
9 Bagels and peanut butter

Lunch

9 Baked potatoes with chili
9 Granola and yogurt
9 Yogurt, fruit, and nuts
9 Peanut butter and jelly sandwiches
9 Lowfat cheese and crackers
9 Fruit smoothies

Snack

9 High-calorie granola bars or energy
bars
9 Apple, cranberry, grape juices
9 Almonds, walnuts, peanuts

Dinner

9 Instant breakfast drinks
9 Liquid meals
Be careful of snacks that increase calorie
intake but are loaded with fat.
Snack

TOTAL

Weight Gain Tips for Athletes

3,557
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Evaluating Weight-Loss
Programs/Diets
Weight-loss programs/diets can provide a variety of
ways to lose weight. From creamy shakes to steak
and eggs, the dietary recommendations for these
diets vary greatly. It is difficult for athletes who want
to lose weight to decide which program will work
best. Use these guidelines to help evaluate a weightloss program before trying it.
Is This program a Fad or for Real?
Many weight-loss programs are fads. They are
popular for a short period of time and generally have
an aggressive marketing plan. These programs
usually target one specific area of nutrition like
carbohydrates, added sugars, fat, or protein and
often neglect the whole picture of a nutritionally
balanced healthy diet.
The Language of a Fad Diet
Fad diets are often full of enticing descriptions, but
these descriptions can be misleading and confusing.
Below is a mini-glossary of fad-diet descriptions.
Word
Magic

Immediate

Quick
results

Fad-Diet
Definition
Used to describe
the way the diet
causes weight
loss.
Used to describe
the speed at
which one will
lose weight.
Used to describe
the speed at
which a person
reaches his or
her weight-loss
goals.

Effortless

Used to describe
how easy the diet
helps a person
lose weight.

Proven

Used to describe
how people have
used this diet and
actually lost
weight.

Real-World Definition
No foods can magically
melt away fat and cause
fat-weight loss without a
decrease in energy
intake.
Immediate weight loss is
due mainly to water
weight and glycogen
losses, not fat loss.
Losing more than 2
pounds a week can lead
to health complications
and is usually unfeasible
for most people not
under medical
supervision.
No change is effortless,
especially fat-weight
loss. It requires a
conscious effort by the
individual to make
changes.
Most of the time “proven”
means anecdotal, with
no scientific research to
back it up.

Weight-loss program evaluation checklist
Use this checklist when evaluating whether to try a
weight-loss program.

Promises immediate and substantial weight loss.
Eliminates or bans specific foods or whole food
groups.
Restricts dietary intake to specific foods only
(e.g., grapefruit, cabbage).
Claims that certain foods can disrupt the body’s
natural chemistry.
Blames certain hormones for weight problems.
Claims specific foods have special properties that
burn fat or promote weight loss.
Restricts food choices to certain times of the day
(e.g., fruit only in the a.m., meat only in the p.m.,
but never together in the same meal).
Provides lists of “good” and “bad” foods. (This is
different from providing a list of foods to choose
more often and foods to choose in moderation.)
Bases dietary recommendations on one study.
Bases dietary recommendations on anecdotal
evidence or studies that aren’t peer-reviewed.
Makes dietary recommendations to help sell a
product.
Sounds too good to be true.
If you checked one or more boxes, this weight-loss
program may not be balanced or may not promote
healthy weight loss. Try instead to find a diet that
promotes healthy weight loss through moderate
intakes of a variety of healthy foods and encourages
physical activity.
What to Lok for in a Weight-Loss Program
Slow weight loss, 1-2 pounds a week.
Focuses on healthy eating practices: eating
whole grains, fruits, vegetables, lean protein
foods, and lowfat milk and milk products and
limiting refined sugars and fats.
Advises eating a variety of foods from the
MyPyramid food guide.
Encourages physical activity, an accumulation of
a minimum of 30 minutes of additional activity 5
days a week.
Includes whole foods from the grocery store and
doesn’t require eating prepackaged and prepared
meals.
Promotes eating foods you enjoy in moderation.
Encourages making dietary changes that coincide
with your lifestyle and making changes to your
lifestyle to promote better health.
If your weight-loss program includes these principles,
it will help you with your weight-loss goals and
ensure long-term success.

Fat-burning supplements
The Bottom Line on Some Popular Weight-Loss
Programs/Diets
High-protein, low-carbohydrate diets
(Atkins Diet, Protein Power, Sugar Busters)
These diets are typically low-calorie diets masked by
high-protein intake. They cause initial weight loss due
to their low caloric content (typically around 1,200
calories), promotion of water-weight loss, and loss of
stored body carbohydrates (glycogen). These diets
are very restrictive in the amounts and types of
carbohydrates that are allowed (e.g., fruits,
vegetables, grains, pastas, and breads) and put the
dieter at risk for vitamin and mineral deficiencies.
Their high-protein intake can lead to decreased
appetite, lethargy, irritability, smelly breath, and
difficulty with concentration. In addition, high-protein,
low-carbohydrate diets are difficult to stick with for a
long time and put the dieter at risk for inadequate
carbohydrate supplies.
Bottom line:These diets contrast greatly from the
heart healthy and cancer preventative diets
recommended by the American Heart Association
and American Cancer Society and other leading
nutrition organizations such as the American Dietetic
Association and the United States Surgeon General.
In addition, the nutritional deficiencies that occur from
these diets make them poor choices for healthy
weight loss for athletes.
Liquid diets
Liquid diets typically suggest that the dieter drink a
nutrition shake for breakfast and lunch and then a
“sensible” meal for dinner, but provide little in
guidelines for what a “sensible” meal is. These diets
do include snack ideas (which usually are the diet
bars manufactured by the same company) and
recommend exercise and fluid intake. The fortification
of the shakes in liquid diets helps them provide the
dieter with the vitamins and minerals they need, but
the whole foods not consumed on these diets could
easily supply these fortified nutrients naturally.

These supplements claim to burn fat without
exercise, causing dramatic fat-weight loss. Their
proposed mechanisms of action deal with increasing
metabolism and decreasing fat weight. While their
slogans vary, their ingredients contain one key
ingredient: ephedra. The herb ephedra, like caffeine,
is a stimulant that speeds up heart rate, increases
blood pressure, and accelerates metabolism. By
speeding up heart rate and increasing blood
pressure, ephedra puts the dieter at risk for
sleeplessness, irritability, nervousness, stroke, high
blood pressure, chest pains, irregular heart beats,
heart attacks, and even death. These side effects
don’t require long-term use to occur, but have been
shown in people taking these supplements according
to package inserts for as little as one week.
Bottom line: Ephedra-containing supplements are
considered dietary supplements and, therefore, their
regulation by the Food and Drug Administration
(FDA) isn’t as strict as for drugs. Ephedra-containing
supplements also have no laws monitoring content.
So even though the label may list the ephedra
content, the actual supplement may contain less or
more, potentially much more, putting the dieter at
increased risk. The adverse effects of pills containing
ephedra are potentially deadly and these and should
not be used.
Be careful when looking through the ingredient list of
your favorite supplement. Ephedra and compounds
like ephedra are also known as: ephedra sinica,
ephedrine, ma huang, N-methyl-ephedrine,
norpseudoephedrine, phenylpropanolamine,
pseudoephedrine, sida cordifolia.
Ephedra is also a banned substance by the
International Olympic Committee and the National
Collegiate Athletic Association.

Bottom line: Liquid diets typically don’t put the dieter
at risk for nutrient deficiencies, but they also don’t
provide much in the area of guidelines for eating
healthy and nutritious meals. Liquid diets can be
short-term solutions and appear to cause weight-loss
plateaus after only about 3 months. Because these
diets don’t educate about life-long healthy eating
habits, it can be difficult for dieters once they stop
drinking shakes for breakfast and lunch to consume
the same amount of calories that are in these shakes
with whole foods. Therefore, the weight is regained.

Evaluating Weight-Loss Programs/Diets
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Weight-Loss Tips for Athletes
The only way to lose fat weight is to consume fewer calories than the body uses. Athletes who
successfully lose weight learn how to apply this concept while maintaining the energy levels
required for training. However, before a weight-loss diet is attempted, have a body composition
analysis done to assess weight-loss needs and set reasonable goals. Many athletes believe they
need to lose weight because of a number on a scale. However, these athletes can have a high
proportion of muscle weight (which weighs more than fat) compared with fat weight. In such cases
weight loss may impair performance.
Reducing calories and increasing physical activity is the healthy way to lose weight. Avoid fad and
gimmick diets that promise quick or easy weight loss. The quick weight loss on these diets is
usually due to water, glycogen, and muscle loss, and often the weight lost is quickly regained. Fad
and gimmick diets may offer a quick fix, but they can have adverse effects on performance and
health.

1. Lose weight at a gradual pace, or a loss of ½ to 1 pound a week.
This pace allows for fat-weight loss without irritability, fatigue, and weakness.
2. Create a 250 to 500 daily calorie deficit for effective long-term weight loss.
This can be done by decreasing daily calorie intake by 250-500 calories, increasing
physical activity by 250-500 calories a day, or by using a combination of a physical activity
increase and calorie-intake decrease to create a 250-500 daily calorie deficit.
3. Choose a variety of foods from all of the food groups in Sports Food Swaps.
Do not eliminate whole foods. Instead choose lower-calorie foods from each food group.
For example, choose lowfat or skim milk instead of whole milk, choose a skinless chicken
breast over prime rib, and choose pretzels over chips.
3. Don't skip meals.
Eating food in small meals and snacks at regular intervals throughout the day, three or more
times a day, provides a steady fuel supply to the body and keeps your metabolism from
slowing down. Also, waiting until you're “starved” to eat can lead to binge eating, which
promotes overeating and makes losing weight more difficult.
4. Don’t cut too many calories.
Cutting too many calories can slow metabolism and make it difficult to consume the necessary
nutrients essential for performance and health. The lowest recommended calorie intake is your
Resting Energy Expenditure (REE) calorie needs. This is the calorie level equal to the calories
needed by your body to keep its systems working and its temperature regulated. See handout
#1, “Calorie Needs,” to calculate your REE calorie needs.

5. Eat smaller food portions.
Decreasing your portion sizes will help cut caloric intake.
6. Eat slowly.
It takes time for the body to adjust to the food eaten and to send a satiety signal to the
brain. Eating slowly also helps prevent overeating by allowing time for this signal to take
effect.
7. Drink plenty of water to prevent dehydration.
In addition to water, plain ice tea and artificially sweetened drinks can also help reduce
daily caloric intake and keep you hydrated.
8. Be aware of the calories from all the food and drinks you swallow.
Nibbling on food throughout the day, even if it’s just a bite here or there, can contribute
substantially to your total calorie intake. Beverages like regular soda, slushes, fruit
punches, lattes and other coffees with flavoring and milk, beer, cocktails, and other
beverages with alcohol and sports drinks can add up to extra calorie consumption. Limit
high intakes of these high-calorie drinks.
9. Don't cut down too much on fat.
Many athletes feel that fat intake is the culprit to unwanted weight gain. Although a diet
high in fat can lead to excess calorie intake and weight gain because it contributes to an
excessively high-calorie intake, a certain amount of fat is necessary to maintain good
health and performance. A fat intake of about 25-35% of total calories helps keep you
feeling more satisfied and helps prevent cravings for more foods.
10. Eat your favorite foods regularly.
If you deny yourself your favorite high-calorie foods, you are more likely to crave them and
finally binge on them. Occasionally eating these foods can reduce cravings and binges.
Remember, no food is taboo. Every food is okay to eat in moderation.

Weight-Loss Tips for Athletes

Ha ndout #50

Ergogenic Aids
Definitions and Background
An ergogenic aid is any substance, technique, or
device that is used to enhance sports performance.
Nutritional ergogenic aids can include anything
from manipulations of the fluid, carbohydrate, fat,
and protein content in a diet to nutrient or food
supplements in the form of bars, tablets, liquids,
powders, or injections. They can be divided into
three categories:
1. Substances to enhance energy production to
improve strength, speed, power, or endurance
(such as carbohydrates, fat, protein, fluid,
creatine, vitamins, minerals, and/or herbs).
2. Substances that might enhance performance by
changing body composition (such as protein,
energy, chromium, and/or vanadium).
3. Substances that may enhance recovery (such as
fluids, carbohydrates, protein, vitamins,
minerals, and/or herbal products).
Genetics, training, and coaching mainly determine
athletic performance. Athletes, both ancient and
modern, recreational, elite, Olympic, and “weekend
warrior,” embark on a quest to improve
performance, to accomplish more than what is
attainable through their own efforts alone. The
desire to “win at all costs” has influenced athletes
throughout history to look for ways to attain a
competitive edge. In 500-400 BCE, athletes and
warriors consumed deer liver and lion heart hoping
that these animal parts would make them brave,
fast, or strong. A few ergogenic aids are effective,
like fluid replacement, carbohydrate replacement,
creatine supplementation, and sodium bicarbonate
consumption. Others can be ergolytic (producing
decreases in performance), making the use of
these supplements both costly and detrimental to
performance and health.
In spite of the fact that many supplements do not
work, athletes continue to reach for a competitive
edge by taking dietary supplements. Most athletes
do not understand, however, the risks of taking
these unregulated products, nor do they care. They
should. A survey done by the New York City
Department of Consumer Affairs on full-page
advertisements of nutritional supplements in body

building magazines found 56% of the ads to be for
“worthless and possibly harmful products.”

Dietary Supplements: Safety and
Effectiveness
As a result of public pressure on Congress, the
Dietary Supplement Health and Education Act
(DSHEA) was passed in 1994. Results of this act
took away the Food and Drug Administrations
(FDA) regulatory actions, allowing dietary
supplement products that are untested, unclean,
and unsafe to be sold. One FDA commissioner
stated, “I can tell you, and it is no secret, that in
terms of safety of dietary supplements, FDA is not
doing very much today. It is really buyer beware.”
Due to the DSHEA of 1994, dietary
supplements are not regulated for
effectiveness or safety. Anything can be sold
as a supplement as long as no specific health
claims are made for the product.
DSHEA makes it legal to sell almost any substance
as long as it is labeled as a dietary supplement.
Under the DSHEA, as long as a product is defined
as a dietary supplement, it is not subject to the
strict pre-market safety testing required for drugs
and new food ingredients. Instead, the FDA may
remove a nutrition supplement from the market if
any of its ingredients pose “a significant or
unreasonable risk of illness or injury” under normal
dosages or if there is an inadequate amount of
information proving that a new supplement is safe.

Deceptive Marketing
The DSHEA allows for various statements to be
made on product labels as long as it does not claim
to diagnose, prevent, mitigate, or cure a specific
disease. Consequently, this leads to many
deceptive marketing techniques. These techniques
include:
 Taking published research on product
effectiveness out of context. For example,
many nutrition supplements base their claims
on studies that have been done on animals,
and then apply the results to humans. Although

there is some relationship between the effects
of a substance on animals and on humans,
there are many major differences that do not
allow for direct application. A study can also be
inappropriately used when the participants in
the study have a disease and results are
referenced for healthy athletes. Most of the
time, a nutrition supplement that may aid in a
metabolic process in a disease state does not
aid that metabolic process in a non-disease
state.
 Claiming products are university tested when
no research has been done.
 Using unauthorized endorsements by
professional organizations.

the same. This happens most often in herbal
products (for example, some ginseng products
don't have ginseng in them).
Although the DSHEA has not currently established
good manufacturing practices, it allows for the FDA
to establish regulations governing the preparation,
packaging, and holding of supplements in the
future. Nutritional ergogenic aids are sold without
clearly indicating adverse effects. As stated earlier,
the FDA does not pose strict regulations over the
marketing of supplements. New supplement
labeling laws aid in limiting some of the misleading
claims made by supplement marketers. (See
handout #18, “Dietary Supplements and
Supplement Facts Labels.”)

Ergogenic Aids: Adverse Effects

 Making false statements that research is
currently underway.
 Using testimonials. Testimonials in which an
athlete or a famous person says that a product
worked well for them. Testimonials may be
based on the effect of the supplement itself or
can be due to a placebo effect. Testimonials
can also be bought, faked, or embellished.
Testimonials should not necessarily be
disregarded, but they do not provide proof of
product effectiveness for other people.
 Referencing research inappropriately. This can
be done by using unpublished research studies
that were poorly conducted, outdated, or taken
out of context. They can use studies that are
not peer reviewed, which means that they do
not meet the standards for acceptable studies
by the scientific community.
 Patenting products. Many people believe that

because a product has a patent on it, the
product must be effective and safe. This is
simply not true. Having a patent does not mean
that the product is safe or effective. It only
means no one can copy and use the idea.

Many athletes attempt to enhance performance
through nutritional supplements and consequently
spend a large amount of money on ineffective
nutritional supplements. Because so many athletes
consume nutritional supplements for long periods
of time, it is important to be aware of the potential
adverse effects associated with prolonged use.
Some research has shown that supplements on the
market touted for improving performance, such as
ephedra, can actually cause serious health
problems or may have ergolytic effects (decrease in
performance).
Summary
Some nutritional ergogenic aids are effective for
improving performance, and some can adversely
affect performance and health. Supplements
cannot be relied upon to unleash potential that
is not already tapped by the fundamentals of
hard work, effective training, good hydration,
proper nutrition, and adequate rest and sleep.

In addition to the fact that dietary supplements are
not tested for safety and effectiveness, the
manufacturing of them is also unregulated.
Because there is no regulation on the production of
a supplement, there is no way to determine what is
in these products. For example, two bottles of the
same product made by the same manufacturer can
have different ingredients or different proportions of
ingredients even though the product’s label may be

Ergogenic Aids

GREEN: Water and carbohydrate replacement, creatine, antioxidants, iron
supplements, calcium supplements, multivitamin/mineral supplement, sodium
bicarbonate, caffeine, protein (essential aminco acids)

YELLOW: BCAA, ginseng, ginkgo biloba, coenzyme Q10, cytcochrome C,
carnitine, bee pollen, chromium picolinate, echinacea, glucosamine, glutamine,
HMB, colostrums, choline, ginseng, nitric oxide, glycerol (some benefits for
hyperhydration)

RED: Androstendedione, DHEA, 19-norandrostendedione, 19-norandrostendediol,
ephedra, strychnine, anabolic steroids, designer steroids (THG), growth hormone

Ergogenic aids that have a green light rating are a go for athletes. Their benefits have been scientifically proven and they pose no
adverse effects when taken in the prescribed dosages and time periods. Be aware, however, that just because an ergogenic aid is
given a green light doesn’t mean it is a “go” for every athlete. The green light ergogenic aids can improve athletic performance for
specific types of athletes and athletic events. Not all green light ergogenic aids will work for every athlete even if they follow the proper
guidelines for dosage. All athletes are individuals and may respond differently to different training and ergogenic aids. If you choose
to use an ergogenic aid, do so under supervision of a professional with thorough knowledge about the ergogenic aid and
follow the recommended dosage guidelines.

Ergogenic aids in the yellow light group should be used with caution because more research is needed to prove their safety and
effectiveness.

Ergogenic aids in the red light group should be “stopped” or avoided because there is no scientific proof that these ergogenic aids
work, they may be harmful to health, and they may be banned by the governing bodies for amateur and professional sports.

A red traffic light means stop, a yellow light means proceed with caution, and a green light means go.
The same system can be applied to rating ergogenic aids.

Ergogenic Aids Rating System
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Anabolic/Androgenic Steroids
What are Anabolic/Androgenic
Steroids?
Anabolic steroids are synthetic
substances/drugs that resemble androgenic
hormones like testosterone. They have three
different mechanisms of action:
1. Anticatabolic effects: prevention of
protein breakdown;
2. Anabolic effects: promotion of skeletal
muscle growth;
3. “Steroid rush”: feelings of euphoria,
leading to decreased fatigue.

Ergogenic Claims:
•
•
•
•
•
•

Increase muscle mass
Decrease recovery time
Decrease muscle breakdown
Increase body’s ability to burn fat
Increase formation of red blood cells
Increase endurance

Mechanism of Action
Anabolic steroids exert both androgenic
(masculinizing effect: deepening voice, facial
hair, baldness) and anabolic (tissue building:
acceleration of muscle, red blood cell, and
bone growth) effects. They stimulate receptors
on muscles that increase protein synthesis and
prevent protein breakdown.
Anabolic/androgenic steroids also stimulate
bone marrow to produce red blood cells, and
it’s been suggested that steroid use may
enhance endurance performance and improve
oxygen uptake by increasing oxygen-carrying
capacity.

rats in the 1930s demonstrated that
anabolic/androgenic steroid use could induce
skeletal muscle growth and this sparked the
interest of weightlifters and body builders.
More recent research in normal human males
exploring the effects of supraphysiologic
testosterone doses (600 mg/week) on muscle
growth and size found that muscle size and
mass increased with testosterone
supplementation, especially when in
combination with exercise. While these results
seem promising for athletes wishing to gain
muscle mass and strength, the length of the
study was too short to fully assess the adverse
and long-term effects of anabolic/androgenic
steroid supplementation. The study directors
clearly note that this study does not advocate
the use of anabolic/androgenic steroids for
improvement in sports performance, but rather
suggests that short-term anabolic/androgenic
steroid use could be beneficial to preserving
muscle mass and strength in immobilized
patients, patients with cancer-related cachexia,
HIV-related diseases, and other chronic
wasting syndromes, as well as for astronauts
in space.
Research also suggests that the beneficial
effects of anabolic/androgenic steroids do not
occur without heavy resistance training. So,
athletes won’t gain muscle mass and strength
simply by taking these supplements.

Adverse Effects
Anabolic/androgenic steroid use is associated
with a wide variety of adverse effects.
Consequences include:
•

Research
Early research of anabolic/androgenic steroids
was aimed at treating hypogonadism (a
condition where testes do not produce enough
testosterone for normal growth and
development). However, research in laboratory

•
•

Liver damage:
 From leakage of liver enzymes into
the blood to liver cancer and a
bleeding liver.
Increased risk for heart disease:
 High blood pressure and decreased
HDL levels (good cholesterol).
Reproductive and sexual disorders:

•

•
•

In men:
 Shrunken testicles, poor sperm
production, scrotal pain, and sterility.
 Permanent breast development that
can only be reversed with surgery.
In women:
 Permanent facial hair growth, hair
thinning and baldness, and voice
deepening.
 Menstrual irregularities or absence
of cycle.
 Permanent enlargement of the
clitoris.
 Shrinking of the uterus.
Psychological disorders:
 Decreased sex drive
 Increased aggression
 Nervousness
 Mood elevation or depression
 Psychological addiction to anabolic
steroid use
 Rare but still occurs: schizophrenia
and psychotic behavior; “steroid
rage” has been blamed for
intentional car accidents and even
murder
Growth disturbances
 Reduced height in adolescent
athletes
Other
 Acne
 Nausea
 Edema
 Increased urination

Designer Steroids
Designer steroids, like tetrahydrogestrinone,
(THG), have been developed to elude
detection. While these designer steroids were
able to stay hidden for a while, advances in
laboratory testing have improved their
detection. These steroids likely carry the same
serious risks as other anabolic steroids;
however, since they have not been tested, the
severity and range of their adverse effects are
not known.

Legality
Anabolic/androgenic steroids are illegal
without a prescription. Their use is banned by
athletic organizations (National Collegiate
Athletic Association [NCAA], National Football
League [NFL], International Olympic
Committee [IOC], United States Olympic
Committee [USOC]), with some organizations
even banning anabolic steroid use for any
reason.

The Bottom Line
While anabolic/androgenic steroids do have a
positive effect on muscle size and strength,
their many serious and often permanent
adverse side effects make these drugs
extremely dangerous. Aside from being illegal,
anabolic steroid use for athletic gains is
unethical and puts the athlete at serious risk
for permanent health issues.

Anabolic/Androgenic Steroids
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Androstenedione
What Is Androstenedione?
Androstenedione is a pro-hormone, an
androgen, that is secreted from the human
adrenal glands and can be converted to the
hormone testosterone. While its androgenic
activity is weak, it is a precursor in one of the
testosterone synthesis pathways in the body,
although it can take several other pathways in
the body as well. Androstenedione’s popularity
as an ergogenic aid comes from its similarity to
testosterone. Like testosterone, it can increase
muscle mass, but unlike testosterone, it is a
legal dietary supplement.

Ergogenic Claims


Increases muscle mass and strength in
shorter time.



Enhances body’s natural ability and rate
to produce testosterone.



Improves recovery time and allows one to
workout longer and harder.



Enhances sex drive.

Adverse Effects
Androstenedione can potentially have many
adverse effects, although no long-term studies
have been done to evaluate the safety of this
ergogenic aid. Because it may increase
testosterone levels it has many of the same risks
as testosterone: coronary heart disease,
hypertension, and prostate enlargement. In
addition, in women androgen increases can lead
to:
 Deepening voice


Increased facial hair



Decreased breast size



Genital enlargement

The increased levels of estrogen seen in male
subjects taking androstenedione puts them at
risk for:


Emotional outbursts



Acne



Early puberty



Stunted growth



Hair loss



Potential breast development

 Reduction in size of testes
Supplementation and Contamination
A study investigating the trace contamination
of over-the-counter androstenedione
supplements found 19-norandrostenedione in
24 male subjects taking either 100 mg/d or 300
mg/day of androstenedione for 7 days. The
substance 19-norandrostenedione is a marker
for nandrolone, a banned substance by the
National Collegiate Athletic Association
(NCAA) and International Olympic Committee
(IOC) in concentrations above 2.0 nanograms
(ng)/mL. In 20 of the 24 urine samples,
concentrations were greater than this cutoff
point, indicating contamination of an illegal
substance.

The Bottom Line
The research on androstenedione does not
indicate any clear benefits of supplementation
for increased athletic performance. The lack of
long-term safety data, in addition to the known
and potential side effects, strongly weakens
the rational for its use.
Androstenedione is a banned substance
by the National Collegiate Athletic Association
(NCAA), National Football League (NFL),
International Olympic Committee (IOC), United
States Olympic Committee (USOC) and
Association of Tennis Professionals (ATP).

Ha ndout #54

Branch-Chain Amino Acids (BCAA)
What Are BCAA?
Branch-chain amino acids (BCAA) are three of
the nine essential amino acids that our bodies
cannot synthesize and must be consumed
from foods. Unlike some other amino acids,
BCAA (leucine, isoleucine, and valine ) are not
degraded by the liver but circulate in the blood
and, therefore, can be used for fuel by the
body’s muscles.

Ergogenic Claims
•
•
•
•

Delays the onset of fatigue
Improves endurance performance
Limits protein breakdown during
exercise
Increases muscle mass

Mechanism of Action
BCAA circulate in the blood, so they can cross
the blood-brain barrier. BCAA must compete,
however, with another amino acid, tryptophan,
for entry into the brain. When tryptophan, in
the form of free tryptophan (f-TRP), enters the
brain, it is converted to serotonin, which is a
central nervous system depressant that leads
to central fatigue. During rest, tryptophan
circulates in the blood as f-TRP, or bound to
serum albumin. During exercise, free fatty acid
(which also binds to serum albumin)
concentrations rise, displace tryptophan, and
lead to an increase in plasma f-TRP levels.
This increase, in conjunction with the natural
decrease in plasma BCAA levels that occur
with endurance exercise, causes a high f-TRP
to BCAA ratio. Consequently more f-TRP is
available to enter the brain, which may lead to
the onset of fatigue. This is known as the
central fatigue hypothesis and suggests that
BCAA supplementation may help reduce the
rise in the f-TRP to BCAA ratio and delay the
onset of fatigue.

BCAA are oxidized for energy during
endurance exercise and their supplementation
may, therefore, help reduce muscle protein
breakdown and improve endurance
performance.

BCAA and Research
Current research both supports and refutes
benefits of BCAA supplementation for
enhancing endurance exercise. BCCA are
oxidized by muscle to produce energy during
endurance exercise. However, research to
date supports that adequate glycogen levels
going into exercise, in addition to carbohydrate
consumption during prolonged endurance
exercise, decreases the amount of BCAA
oxidized for energy. Additionally, the
magnitude that BCAA and amino acids in
general contribute to energy production under
normal circumstances is minimal, 3-6%.
Little if any research exists, however, exploring
the value of BCAA supplementation in
resistance sports.

BCAA, Fatigue, and Carbohydrate
Intake
The decline in plasma concentrations of BCAA
is linked to the development and onset of
fatigue and decreased athletic performance.
This link led to the central fatigue hypothesis.
Research investigating this hypothesis does
not lend support.
Carbohydrate ingestion, on the other hand,
has been shown to reduce the decline in
plasma BCAA concentration and increase the
f-TRP to BCAA ratio observed with endurance
exercise. Whether these effects prolong the
onset of fatigue as outlined in the central
fatigue hypothesis needs further research. The
benefits of carbohydrate ingestion during
exercise may be more related to an increase in
energy availability for exercising muscles,

rather than a decrease in the time to fatigue
from the central nervous system.

Adverse Effects
BCAA occur naturally in certain foods and to
date toxicities associated with BCAA use have
not been found in athletes taking supplements.
Nonetheless, no long-term safety data exist,
and ingestion of a large amount of BCAA (~20
grams) is associated with increasing blood
ammonia concentrations, which can impair
muscle metabolism and may be toxic to the
brain. Further, supplementing with large
amounts of BCAA during exercise can slow the
absorption of water in the stomach and lead to
stomach distress.

The Bottom Line
Theoretically, supplementation with BCAA
could help improve performance by decreasing
fatigue and possibly increasing fuel substrates
for muscles to oxidize during endurance
exercise. However, current research does not
support these theories.
Knowing this, the proven benefits of
carbohydrate intake on plasma BCCA
concentrations and athletic performance and
the fact that adequate amounts of BCAA can
be easily consumed daily with food, BCAA
supplementation is unnecessary and to date its
ergogenic effects are not supported by current
research.

As with any single amino acid
supplementation, ingestion of large amounts of
BCAA may inhibit the absorption of other
amino acids competing for transport in the
intestine via the same pathways. Additionally,
ingestion of large doses of single amino acids
may promote gastrointestinal (GI) distress
(cramps and diarrhea).

Cost of Supplementation
BCAA can be taken in the form of powders and
pills, but recently their inclusion in other sports
products, bars, drinks, gels, and similar
products has increased greatly. While sports
drinks and bars can range in cost from less
than $1 to around $4 dollars for a single
serving, a 30-day supply of BCAA pills can
cost around $36.

Food Sources of BCAA
BCAA are found naturally in meat, eggs, milk
and milk product, nuts, and beans.

Branch-Chain Amino Acids (B CAA)
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Caffeine
What Is Caffeine?
Caffeine is a member of the methyl xanthine group
and is a naturally occurring drug in foods and
plants. It is probably the most commonly consumed
drug in the United States, with an average daily
consumption of 206 milligrams (mg) per person.
The consumption of caffeine has been used to
improve sports performance for many years.

Ergogenic Claims
The ergogenic claims of caffeine with a dosage of
250-500 mg or 5-6 mg/ kilogram (kg) body weight
include:
ƒ
ƒ
ƒ
ƒ
ƒ

increased alertness
ƒ elevated mood
increased fat breakdown
ƒ delayed fatigue
increased cardiac output
improved reaction time
stimulated central nervous system (CNS)

Mechanism of Action
Caffeine is a stimulant of the central nervous
system (CNS), cardiac muscle, diuresis, and
epinephrine release and activity. It has been shown
to enhance several aspects of performance. The
mechanisms by which caffeine improves
performance are currently unclear and need more
explanation. Several studies have shown improved
performance in endurance-based activity due to
both nervous system activity and energy substrate
availability. Research has reported enhanced
catecholamine release, free fatty acids
mobilization, inhibition of glycogenolysis, increased
use of triglycerides, and increased fat breakdown
with caffeine consumption.
Although the exact process is unknown, caffeine
seems to promote a glycogen-sparing effect within
the first 15 minutes of exercise that allows for a
delayed onset of fatigue. This may be due to the
fact that caffeine ingestion increases the potential
for fat oxidation during moderate-intensity exercise
and thereby promotes glycogen sparing. Some
research has shown that caffeine consumption may
alter the neuro-transmitter activity in the body to
allow for a lower perceived exertion, resulting in a
psychological benefit.

Caffeine and Endurance Performance
The majority of research over the past 30 years
lends support to caffeine enhancing endurance
exercise performance at high intensities. Studies
with untrained male cyclists have shown
improvements for time to exhaustion of 29%
Studies with elite athletes have shown
improvements on endurance time to exhaustion
ranging from 19-22% with caffeine doses from 3-6
mg/kg. Higher increases in time to exhaustion, 4451%, have been demonstrated in competitive
runners; however, caffeine ingestion was 9 mg/kg
body weight and resulted in urinary caffeine levels
above those allowed by the International Olympic
Committee (IOC) in 1/3 of the caffeinated runners.
In events lasting 30-60 minutes, caffeine ingestion
has also been shown to increase time to
exhaustion, reducing the rate of perceived exertion.
In endurance events lasting longer than 60
minutes, research indicates that caffeine can
increase time to exhaustion, decrease rate of
perceived exertion, and, in some trials, increase
glycogen sparing. Positive metabolic effects, i.e.,
glycogen sparing, increased free fatty acid
availability, and increased fat oxidation, have not
be demonstrated in all studies and so additional
research needs to be conducted.

Caffeine and Anaerobic Performance
The current research on caffeine’s effects on
performance during incremental exercises lasting
5-20 minutes or during sprint activity of less than 90
seconds is equivocal. Some studies have shown
improvements in time to exhaustion during
exercises lasting approximately 5-20 minutes, while
others have not. During sprint events, caffeine has
limited support for benefiting performance and it is
suggested that specific training may be necessary
to improve anaerobic capacity with caffeine
ingestion prior to exercise. The discrepancies seen
in the research can be due to differences in
exercise protocol, subject training level, gender,
subject history of caffeine use, and caffeine dose.
Clearly, more research, with standardized
procedures, needs to be done on the effects of
caffeine and anaerobic performance. However, the
research to date does support performance

substance be banned to eliminate the "legal" use of
caffeine to enhance performance. This would mean
that athletes would have to abstain from caffeine
consumption 48-72 hours prior to competition.

benefits with caffeine ingestion from 30 minutes to
3 hours prior to exercise.

Habitual Caffeine Consumption and
Performance
Habitual use of caffeine may affect the
improvements in performance seen with acute
doses. The majority of the studies that show
improvements in performance with caffeine
consumption have restricted the use of caffeine
prior to the experimental protocol. However, the
results of these studies have been mixed when
looking at the improved performance in people with
habitual caffeine use and those with no caffeine
use. Many studies have shown a smaller
improvement in performance with habitual caffeine
users. Other studies have shown that the predicted
response of caffeine consumption on performance
is more reliable in habitual users than in those who
abstain from use. More research needs to be done
in order to determine the ergogenic benefits of
consuming caffeine on subjects who are habitual
users. It is important to note that there can be
problems for athletes who are habitual caffeine
users if they have to abstain from consumption of
caffeine (see adverse effects).

Dose
Caffeine has elicited beneficial effects on
performance in various dosages, starting at 3
mg/kg body weight. The optimal intake range, and
range in which urinary levels should not exceed
regulations, appears to be around 5-6 mg/kg body
weight or about 250-500 mg (two to three 8-ounce
cups of coffee or six to eight 12-ounce sodas).
Most research supports that caffeine should be
consumed 1-2 hours prior to exercise.

Caffeine Content of Common Foods,
Drinks, and Medications
A serving of coffee, tea, chocolate, and soda
typically has between 30-100 mg of caffeine. Some
nonprescription medications have anywhere from
100 – 200 mg of caffeine with each pill/tablet. Refer
to handout # 28, “Caffeine Content of Foods,
Beverages and Medicines.”

Adverse Effects
It has been well established that caffeine has
ergogenic benefits in certain aspects of sports
performance; however, some serious adverse
effects have been associated with long-term use,
including:
withdrawal symptoms
increased heart rate

diuretic effects
hypertension

Some athletes may even experience such adverse
effects as increased urination, gastrointestinal
distress, tremors, decreased sleep, and anxiety
with short-term use. Because most athletes
consume caffeine sporadically to improve
performance, the majority of these adverse effects
are not problematic.
Withdrawal symptoms can also occur when
habitual caffeine users abstain from caffeine
consumption for 24 hours. These symptoms
include:
irritability
muscle twitching

insomnia
headaches

The Bottom Line

Caffeine and Doping
Caffeine is a restricted substance by the National
Collegiate Athletic Association (NCAA), which
allows for 15 mcg caffeine/ml urine. This level of
restriction allows for moderate consumption of
caffeine. However, the ergogenic benefits can be
seen at low dosages. The dosage level of 3-6
mg/kg consumed 1 hour prior to competition seems
to be the most beneficial, since it minimizes the
side effects and urine levels will be below legal
limits. Although, caffeine can be consumed at
levels lower than the NCAA restriction and exert an
ergogenic effect, which raises an ethical issue.
Several researchers in the field have suggested
that the restriction levels be lowered or the

Caffeine

•

Proper supplementation with caffeine can improve
endurance performance.

•

Caffeine consumption of 3-6 mg/kg body weight
taken 1 hour prior to exercise is the recommended
dose to enhance endurance performance.

•

Caffeine is a restricted substance by the NCAA at
15 mcg/mL urine. Because of the current level that
elicits improved performance, ethical issues are a
concern with the "legal” use of caffeine.

Ha ndout #56

Choline
What Is Choline?
Choline is a vitamin-like substance found in all plant
and animal cells. Choline is a part of the
phospholipids that make up cell membranes and the
neurotransmitter acetylcholine, which is responsible
for muscular contractions. It is found in meat and
other animal products in the form of lecithin and as
free choline in vegetables such as lettuce and
cabbage. The average consumption by Americans is
400-800 milligrams (mg)/day. The Adequate Intake
(AI) for choline is 425 mg/day for females 19 years of
age and older and 550 mg/day for males 19 years of
age and older.

Ergogenic Claims





Improves mental performance
Improves power and strength
Improves speed in aerobic performance
Delays onset of fatigue

Mechanism of Action
Choline is involved in the production of energy in the
body. A decrease in acetylcholine production is one
of the possible mechanisms responsible for the
onset of fatigue during exercise. In theory, choline
supplementation increases the amount of choline in
the blood that is available for acetylcholine
production, leads to increased acetylcholine
availability, and delays the onset of muscular fatigue.

Research
Early German studies, done more than 50 years ago,
demonstrated improvements in power and strength
following choline supplementation. These studies
have since been refuted for poor controls. No other
studies have demonstrated improvements in
performance on strength or power parameters.
However, improved performance has been indicated
for aerobic conditions.
Research in endurance (marathon) runners and
triathletes has shown a decrease in plasma choline
by 30-50% after long-distance events. This decrease
in plasma choline has been shown to increase or at
least be maintained for up to 2 hours after exercise
ceases, with supplementation of

2,000 mg of choline, in either the bitartrate or citrate
form (prior to exercise). As a result of increased
plasma choline levels with supplementation, a few
studies have shown improvements in speed of
aerobic performance and delay in the onset of
fatigue. In long-distance swimmers and runners,
improvements of up to 5% in speed have been
recorded with supplementation.
Overall, studies on choline supplementation in
performance are sparse and inconclusive. To date,
there appears to be limited support for choline
supplementation as a beneficial ergogenic aid for
aerobic exercise.

Adverse Effects
Subjects taking 20 g of choline supplementation daily
have reported the adverse reactions of diarrhea and
a foul-smelling intestinal gas. No other reactions are
known at this time. The Tolerable Upper Intake Level
(UL) for choline is 3,500 mg/day for males and
females aged 19 years and older. Chronic intakes
above this UL increases the potential risk for adverse
effects.
The Bottom Line
 Choline supplementation of 2,000 mg/day
increases the blood choline levels, which in turn
may enhance aerobic performance by delaying the
onset of fatigue.
 Other than diarrhea and a foul-smelling intestinal
gas, no serious adverse reactions have been found
with choline supplementation.
 More research is needed in order to make
specific recommendations about choline
supplementation.

Ha ndout #57

Chromium Picolinate
What Is Chromium?

Chromium and Muscle Mass Gains

Chromium is an essential mineral involved in the
metabolism of carbohydrate, fat, and protein.
Chromium augments the effects of insulin, thereby
stimulating the uptake of glucose and amino acids by
body tissues.

Despite the popularity of chromium supplementation
and dozens of advertising claims, research on the
effects of chromium supplementation to enhance
performance has been inconclusive. Early
unpublished studies showed that chromium
supplementation increased muscle mass and
decreased fat mass. Unfortunately, these studies
used testing methods that were not very sensitive,
which may have produced skewed results.

Currently, the Dietary Reference Intake (DRI) for
chromium is 35 micrograms (mcg) for men and 25
mcg for women over 19 years of age. The Upper
Tolerable Intake Level (UL) for chromium is not
known.

What Is Picolinate?
Picolinate is a derivative of the amino acid
tryptophan. Chromium picolinate is a complex of
chromium and this amino acid derivative. It is
thought that picolinate in conjunction with chromium
enhances the absorption and transport of the
chromium. Other supplement forms include
chromium nicotinate and chromium chloride.

Ergogenic Claims
 Promotes muscle growth by enhancing amino
acid uptake
 Promotes fat loss by aiding in the transfer of
glucose
 Prolongs life
 Lowers cholesterol

 Increases strength performance
Mechanism of Action
Because chromium augments insulin action, it is
thought that this action can stimulate amino acid and
glucose uptake in muscles and thereby promote
muscle growth.
There is evidence that chromium supplementation
helps diabetic patients with the uptake of glucose
after a meal. However, people who do not have a
decreased glucose tolerance do not seem to benefit
from this action with chromium supplements.

More recent studies, using sensitive methods, have
shown no improvements in relation to body
composition (fat loss or muscle mass gain) with
chromium supplementation when comparing data
with a control group. While most of the studies have
been conducted with males, a study in 2001 was
conducted with female softball players. It showed
that over 6 weeks of strength training, daily
chromium picolinate supplementation did not
increase muscular strength or improve body
composition over that of the strength training without
chromium picolinate.
In addition, studies among athletes have shown an
increased urinary chromium loss with strenuous
activity. Chromium deficiencies have been
associated with impaired glucose uptake, diabetes,
and cardiovascular disease, so some research
suggests that chromium supplementation may be
beneficial for those individuals that suffer from a
chromium deficiency. By correcting this deficiency,
glycogen synthesis improves, thus improving
glucose tolerance and lipid-lipoprotein profiles. More
research needs to be conducted to explore this
association.

Chromium Picolinate and Intermittent, HighIntensity Exercise
Chromium picolinate is also touted as being able to
enhance glucose delivery to muscles and,
consequently, help reduce muscle glycogen
depletion. Thereby, it is potentially ergogenic for
exercise that benefits from carbohydrate
replacement during activity (intermittent and
endurance exercise). In light of this, chromium
picolinate is popping up on the ingredient list of some
sports drinks. The research on these chromiumsupplemented beverages is limited, but the research
that does exist shows no enhancement of glucose

delivery or glycogen sparing when chromium is
added to a carbohydrate sports beverage.

The Bottom Line

The Federal Trade Commission and
Chromium Picolinate
There has been so much hype about chromium
supplementation without substantiation that the
Federal Trade Commission (FTC) ordered three
companies producing chromium supplements to stop
making false claims, such as reduced body fat,
increased muscle mass, and increased energy.

Adverse Effects
Chromium supplementation at or below 400 g/day
appears to be safe; however, intakes above this level
can be potentially dangerous. Chromium
supplementation may inhibit iron absorption. This
could exacerbate an already troubling problem of
iron deficiency among female athletes. Further,
animal models show that chronic high
supplementation may lead to oxidative damage, but
more long-term studies in humans need to be done
to make this same claim. Finally, several studies
have reported a weight gain with chromium
supplementation that was attributed to water weight.

• Chromium supplementation does not appear to
increase muscle mass, decrease fat mass, or
improve performance according to recent
studies that have used accurate testing
methods.
• Chromium supplementation is likely to be useful
only for athletes who have a deficiency.
However, this deficiency can be easily
corrected without using expensive supplements
by consuming foods rich in chromium.
• Excess amounts of chromium are not
recommended, since studies have shown no
ergogenic properties and possible adverse
effects.

Adequate chromium intake levels can be met by
eating foods rich in chromium, alleviating the need
for supplementation and correcting the loss of
chromium in the urine that exercise causes.
Chromium Content of Selected Foods*
Chromium
Content ( g)

Food Source

Portion

American cheese

1.75 ounces
(2 slices)

Prunes

4 ounces (2 cups)

Shredded wheat
cereal

4 ounces

64

Peanuts, raw

2 ounces (3 cups)

91

85
115

Peanut butter

0.5 ounces

37

Mushrooms, raw

4 ounces (2 cups)

29

Thyme

1 teaspoon

48

Frozen corn

4 ounces

42

Frozen peas

4 ounces

43

Tortilla chips

1 ounces

47

Picante sauce,
Tostitos

2 ounces

46

*From Bowes and Church - Food Values of Portions Commonly Used
(14th ed.), revised by J.A.T. Pennington and H.N. Church).
Philadelphia: Lippincott, 1985.

Chromium Picolinate
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Creatine
What Is Creatine?
Creatine is an amine (a nitrogen-containing
compound) that is found primarily in meats, fish, and
other animal products. Creatine can be synthesized
in the liver, kidney, and pancreas from the amino
acids glycine, arginine, and methionine. Currently,
there is no Recommended Dietary Allowances (RDA)
for creatine.

Ergogenic Claims
• Increases muscle mass
• Improves exercise recovery time
• Improves sprint performance time

Mechanism of Action
In the body, creatine is combined with phosphate to
form creatine phosphate (CP). Its primary functions
include transporting energy and acting as a buffer to
lactic acid and as a component of the phosphagen
energy system. The most important metabolic role of
creatine phosphate related to supplementation is in
the immediate energy system (or the phosphagen
system) for high-intensity, short-duration exercises.
Creatine phosphate is stored in the muscle in varying
amounts, depending on the individual. It is used for
energy production during quick, intense bursts of
activity lasting about four seconds. Energy is
released by breaking the bond between creatine and
phosphate. This energy is then used to convert
adenosine diphosphate (ADP) to adenosine
triphosphate (ATP).
ATP is used as energy fuel for work in the body. The
muscle has enough ATP and CP stored to perform
high-intensity muscle contractions for a very short
period of time (0-10 seconds). The depletion of these
stores is one of the reasons for the onset of fatigue.
Supplementation with large doses of creatine has
been found to increase the stores of muscle-free
creatine and creatine phosphate. In theory, the
increased levels of creatine should aid in
performance by increasing the energy available to
muscles and by increasing the rate of creatine
phosphate resynthesis.

Creatine and Sprint Performance
Mixed reviews have been reported on the effects of
creatine supplementation and sprint performance.
This could be due in part to the different procedures
used for supplementation. Additionally, in recent

years the idea that some people are creatine
responders and others are creatine non-responders
has surfaced. This concept could also help explain
the equivocal results on creatine and sprint
performance. This interesting concept warrants future
research.
In studies, it has been shown that total creatine and
muscle phosphocreatine stores can be significantly
increased with supplementation. Most research
suggests that there is an upper limit of creatine
storage in human muscle. If this is true,
supplementation would only be beneficial when
creatine stores are below these levels. Therefore,
individuals with low creatine stores, such as
vegetarians or those with low-protein diets, are more
likely to show increases in creatine accumulation with
supplementation. Athletes with relatively high levels
of protein intake and therefore high muscle creatine
would not benefit.
Several early studies showed improved performance
times with creatine supplementation on a single
maximal exercise bout. However, later research has
refuted the idea that creatine supplementation
improves a single-sprint performance time. Although
the effects of creatine on a single-sprint bout are still
debatable, its effects on multiple sprints are
substantial. The current research indicates that
creatine supplementation is most beneficial in
improving performance of repeated bouts of brief,
strenuous, high-intensity maximal exercise lasting
from 4-30 seconds, with a 1-5-minute recovery time
between sprints. The mechanism of the
improvements could be increased pre-exercise
stores of creatine phosphate and/or increased
recovery of creatine phosphate stores. Research
suggests that athletes who benefit from "creatine
loading" may be able to get better results because
they can train more intensely. By using creatine
during training periods, the phosphagen system
could be repleted at a quicker rate, allowing for an
increased intensity of practice sessions, resulting in a
greater overall training effect.

Creatine and Endurance Performance
Research does not support creatine supplementation
to enhance aerobic endurance exercise performance.
In fact, it may be contraindicated due to the reported
weight gain that occurs with supplementation. On the
other hand, in a few studies examining creatine

supplementation and enhanced anaerobic endurance
(30-150 seconds), improvements in performance
were seen. These results were mostly seen in cycling
or running and were not repeated in swimming
events like the 100-meter. In theory, creatine
supplementation and the resultant increase in
creatine phosphate could alleviate the performancelimiting effect of lactic acid buildup. However, more
research in this area needs to be conducted before
this theory can be proven.

Adverse Effects of Creatine
Currently, there are no reported adverse effects of
creatine supplementation other than weight gain.
This reported weight gain of 0.5-1.7 kilograms (kg) is
due to an increase in lean body mass, muscle, bone,
and organs. Since water is found primarily in the
muscle, it is debatable whether the weight gain is due
to fluid retention or enhanced skeletal muscle
synthesis. Recent studies have recorded a
decreased urine output with increased creatine
consumption, suggesting that the weight gain is
probably due to water retention.
The kidney must excrete the breakdown product of
creatine, which is called creatinine. Athletes with
impaired kidney function may be at risk for further
complicating their condition with creatine
supplementation. Athletes with healthy kidney
function should not experience adverse effects.

Dosage for Enhanced Performance
Creatine used in studies that have shown improved
performance used a loading dose ranging from 15 to
30 grams (g) per day over a period of 4 - 7 days,
followed by a maintenance phase of 2 - 5 g per day.
Some researchers believe dosing should be done
according to body size and suggest a dose of 0.3
g/kg body weight per day for 5 - 7 days followed by
maintenance doses of 0.03 g/kg body weight per day.
Daily doses should be broken into four divided doses
taken over the course of the day. Some athletes are
advised to continue supplementation for 3 months
followed by 1 month without supplementation.
Athletes who have been taking creatine have been
concerned with missing doses. Since creatine
supplementation increases storage levels for several
weeks after ceasing supplementation, missing a few
doses will have minimal effects and doubling the next
day’s dose is not necessary.
Supplementation works best if done during workout
conditions, so athletes should only take creatine
during training and not during their competitive
season.

The Bottom Line

Some athletes have also reported muscle cramps
that seem to dissipate with water consumption.
Although these seem to be minor side effects,
supplementation has only been tested for short time
periods, so the potential side effects of long-term
supplementation are unknown. More research needs
to be done regarding side effects of creatine
supplementation at the recommended doses for
extended periods of time.

Creatine and Dietary Factors
Dietary factors also play a role in the absorption of
creatine supplements. Current findings suggest that
the benefits of creatine supplementation may be
decreased by caffeine consumption. Results of other
studies have reported that creatine stores increased
more significantly when supplementation was
followed 30 minutes later by simple carbohydrate
consumption. This could be due to a stimulating
effect of insulin on creatine uptake in muscles.
Additionally, ingesting a combination of simple
carbohydrate with creatine has also been shown to
increase creatine uptake into the muscle.

• Creatine supplementation can increase weighttraining intensity and enhance performance of
activities requiring repeated sprint with short
recovery times.
• Endurance performance is not improved by
creatine supplementation.
• Supplementation is most beneficial for workout
conditions rather than competition.
• Absorption of creatine supplementation can be
enhanced when taken with carbohydrates.
• Effects of creatine may be decreased by caffeine
consumption.
• There seem to be no serious adverse effects for
short-term creatine supplementation, although the
adverse effects of long-term supplementation are
unknown.
• The recommended dose for improved performance
is 0.3 g/kg body weight per day for 6 days
followed by a maintenance phase of 0.03 g/kg
body weight per day thereafter.
• Supplementation should be continued for 3 months
followed by 1 month without supplementation.
• Some research shows that the loading phase is
not necessary because the creatine levels will
gradually increase over several week to levels

Creatine

•

•
•

•

comparable to those achieved with loading
techniques.
Several studies have evaluated the effects of
“creatine loading.” To date, studies have been
done mainly on young male adult athletes, so
results may not be applicable to other athletic
populations.
More research is needed to assess ergogenic
affects of creatine in females, adolescents, and
master’s level athletes.
While a majority of laboratory studies done on
creatine and athletic performance show
improvements with supplementation, these
laboratory findings need to be repeated in the real
world sport setting in order for a concrete
conclusion about the effectiveness of creatine
supplementation to be made.
The difference in response to creatine may lie in
the individual. Future research will clarify if some
people are creatine responders and others nonresponders.

Creatine
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Dehydroepiandrosterone
(DHEA)
What Is DHEA?
DHEA stands for dehydroepiandrosterone and is a
steroid hormone that is a metabolic precursor to
testosterone, estrone, and estradiol. DHEA is
found in the plasma and the brain tissues. It is
produced naturally until between the ages of 20
and 30. After this time the body decreases its
production of the hormone. In fact by the age of
80, DHEA production has reduced by 80-90% of
levels produced at age 25. Supplementation has
been recommended for people over 25 years of
age in order to prevent the natural decline of this
hormone, which serves a variety of functions.
DHEA and its precursor dehydroepiandrosterone3-sulfate (DHEAS) are steroid hormones available
on the market over-the-counter.
Ergogenic Claims
DHEA has been called the “mother” of all
hormones and has been touted for a myriad of
benefits, including the following:

Metabolic Functions of DHEA
Although DHEA is the most abundant adrenal
hormone in humans, its functions are not well
understood. Nonetheless, and despite little
evidence to support them, theories exist to explain
its potential usefulness:
1. As DHEA levels in the body decrease, insulin
resistance increases, and contributes to the
onset of obesity.
2. The natural decrease in DHEA levels cause
the body to shift from a state of anabolism to
catabolism.
DHEA has a number of diverse functions on
various cell types, tissues, and organs of
physiological, biological, and biochemical
importance. It has been shown to alter the serum
levels of glucose, insulin, cholesterol, and
triacylglycerols (triglycerides). In the liver it may
inhibit the production of glucose-6-phosphate
dehydrogenase, which is responsible for the
formation of glycogen (the storage form of
glucose). A number of enzymes in lipid and
carbohydrate metabolism as well as mitochondrial
metabolism have also been altered from DHEA.

•

Increased libido

•

Improved cholesterol ratios

•

Improved brain and memory function

Research

•

Alleviated premenstrual and menopause
symptoms

•

Increased fertility

•

Antidepressant

•

Improved energy

•

Improved immune function

•

Prevention and treatment of cancer, stress,
obesity, and diabetes

The benefits of DHEA on preventing obesity,
diabetes, cancer and heart disease, and
enhancing the immune system and prolonging life
have been demonstrated in numerous animal
studies, particularly rats. However, many of these
positive results have not been confirmed in
research on humans and may be due to the fact
that rats don’t typically have significant levels of
DHEA in their bodies, making a response to DHEA
supplementation more likely than in humans.

The hormone also claims to have the following
ergogenic benefits related to performance:
• Increased lean body mass by increasing
testosterone concentrations
• Decreased body weight
• Enhanced flexibility and endurance
• Increased energy

Unfortunately, there has been limited published
research to date on the effects of DHEA
supplementation and measurements of
performance. In one of the few studies that did
examine DHEA supplementation and performance
effects, 19 young (mean age 23 years old) males
participated in an 8-week resistance-training
program receiving either 150 mg/day DHEA (n=10)
on weeks 1, 2, 4, 5, 7,and 8, or placebo (n=9).
Results showed no difference in strength or lean

body mass gains in either group. Further, DHEA
did not enhance serum concentrations of
testosterone in these young men.
Most of the research that may pertain to
improvements in performance has focused on
DHEA’s anti-obesity effects. Preliminary studies on
obese animals have shown a decrease in fat mass
and/or an increase in lean body mass. Some
supplementation studies in humans have shown
the same effects in obese individuals, but studies
have been equivocal. One study involving DHEA
supplementation in healthy young men showed no
benefits of DHEA supplementation on subject’s
body composition, energy expenditure, or protein
metabolism. Another study showed decreased fat
mass with no change in weight. However, further
studies are needed to reproduce these results.
DHEA supplementation has been shown to
increase serum levels of testosterone in women
but not men, suggesting that DHEA
supplementation may have gender effects.
Additionally, some research suggests that elderly
men may experience increases in estrogen with
DHEA supplementation.
It is unclear at this time whether supplementation
will improve performance, although the preliminary
research shows little promise for the use of DHEA
supplementation to alter body composition or
improve strength through increasing serum
testosterone levels.
Adverse Effects
Although the only documented side effects are
those of acne, increased facial hair, and breast
tenderness in women, DHEA is a powerful
hormone that can potentially have very harmful
effects. Physicians voice concern about increasing
the risk of prostate cancer in men, breast cancer in
women, and liver diseases in both men and
women. DHEA has the potential to alter the
hormonal environment and thereby affect bone
growth and sexual maturation. Consequently,
DHEA supplementation is not recommended for
people under the age of 18.

Recommended Dosages
A dose of 25-50 mg/daily has shown various
positive effects on disease prevention in clinical
studies. The form should be “micronized waxcoated” DHEA and not the Dioscoria form that
comes from the Mexican Yam, which doesn’t
provide the building blocks for DHEA that it claims.
Supplementation should not be taken without first
consulting a physician.
Legality
DHEA is available over-the-counter without a
prescription but its use is banned by the
International Olympic Committee (IOC), National
Collegiate Athletic Association (NCAA), and
National Football League (NFL) due to its potential
to affect testosterone levels in the body.
The Bottom Line
• DHEA is a hormone substance that has not
shown promising results in altering body
composition.
• DHEA’s effects on performance have not been
well investigated to date.
• Supplementation in youth and women is
associated with adverse effects.
• The potential long-term adverse reactions are
unknown.
• While DHEA is an over-the-counter drug, it is
advised that you consult with your physician
before using this hormone supplement.
• DHEA is banned by the International Olympic
Committee (IOC), National Collegiate Athletic
Association (NCAA), and National Football
League (NFL).

Since this is a relatively new supplement, more
adverse effects may become apparent in the
future. At this time, there is no way of knowing
about serious adverse reactions that may occur
from use, particularly long-term use, but use of any
hormone supplement should not be taken lightly.

Dehydroepiandrosterone (DHEA)
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Energy Drinks
What Are Energy Drinks?
Energy drinks are beverages that combine fluid and “energy” in a convenient beverage. The term
energy drink is vague and could apply to any beverage that contains some type of fluid (water) and
something that provides energy (carbohydrate, fat, or protein). Those drinks currently marketed as
energy drinks typically contain water, carbohydrate, and caffeine. Different varieties add additional
ingredients like herbs, amino acids, electrolytes, protein, medium-chain triglycerides, simple
sugars, vitamins, and minerals. Energy drinks differ from commercial sports drinks in electrolyte
concentration and function. Energy drinks are not promoted or used for fluid replacement.
Examples include Red Bull and Sobe Energy drinks.
Ergogenic Claims
•
•
•
•
•
•

Boosts energy levels
Burns fat
Increases muscle mass
Supplies vitamins and minerals for energy production
Boosts endurance
Improves brain function

Mechanism of Action
The different ingredients in energy drinks serve to hydrate, energize, fuel, restore, and repair the
body for the demands of physical activity. Below is a list of the common ingredients in some
energy drinks and how they theoretically influence physical performance.
Energy Drinks and Research
Energy drinks are fairly new to the sport supplement market, so little research has been done to
evaluate their ability to enhance physical performance. Despite this, manufacturers of energy
drinks plaster their labels with unsubstantiated claims of improving energy, burning fat, and aiding
in performance.
The table highlights the effectiveness of each ingredient commonly found in energy drinks. This
table represents the current understanding from scientific research. As more research is conducted
with energy drinks, other effects may be found.
Limited research does exist evaluating the effectiveness of the energy drink Red Bull. In trained
athletes, consumption of Red Bull after exercise was associated with improved cardiac
contractility. This improvement was associated with the ingredients taurine and caffeine. Taurine is
a sulfur-containing amine thought to be a central nervous system neurotransmitter or
neuromodulator. Investigators in this study theorized that the improved cardiac contractility could
explain improved maximal performance seen in other studies with taurine-caffeine containing
drinks. Further, in endurance-trained males, consumption of Red Bull was associated with
improved readiness potential and concentration compared with a placebo drink and caffeine
control beverage. The research to date on energy drinks is very limited and more needs to be done
to repeat and clarify the few results presently known.

Adverse Events
While a lot of the ingredients in energy drinks have safety data, most lack long-term use safety
data. Therefore, even the ingredients that appear currently to pose no adverse effects may indeed
cause long-term problems. Consequently, these ingredients should be consumed in moderation.

Ingredient

Proposed Action

Amino Acids
from hornet’s
saliva

Increases endurance.

Arginine
BCAA

Caffeine

Adverse Effects/Safety

No effect

None known.

Improves muscle glycogen
stores.

No effect

Can cause digestive distress.

Delays onset of fatigue,
provides the muscles with
an energy source during
prolongs activity, improves
recovery.

Mixed and some negative
support.

May cause digestive distress when
taken in large amounts.

Support for some benefit.

Excessive intake may cause loss of
fluid leading to dehydration. Can also
have a laxative effect and cause
dizziness and nervousness. Banned
at certain urine concentrations by the
NCAA.

No effect.

None.

Limited or no effect. Banned by
the International Olympic
Committee (IOC), National
Collegiate Athletic Association
(NCAA).

Ephedra can lead to nervousness,
irritability, sleeplessness,
cardiovascular dysfunction and death.
Banned by the International Olympic
Committee (IOC), National Collegiate
Athletic Association (NCAA).

Support for benefit to shortduration, high-intensity
exercise.

Dehydration and weight gain, no longterm safety data exist.

Support for benefit with
adequate daily intake and
replacement during and after
exercise.

Most energy drinks contain
carbohydrate in high concentrations
that slow the rate of absorption of
fluid, impeding rehydration during and
after exercise and promoting stomach
distress before & during exercise.

Limited or no effect.

None but no long-term safety data
exist.

Similar to caffeine.

Similar to caffeine. Unknown
quantities of active ingredients can
lead to anti-doping violation if provide
too much caffeine.

Increases alertness,
endurance, and
metabolism (aids in fat
burning).

Carnitine

Decreases fatigue, burns
body fat.

ephedra,
Ciwujia
hydroxycitrate

Burns fat, improves brain
function, stimulates
metabolism.

Creatine

Delays onset of fatigue
during high intensity, short
duration exercise (i.e.
sprinting).

Glucose,
sucrose,
fructose,
galactose

Supplies the body with the
carbohydrate it needs to
fuel muscles during
exercise.

Glutamine

Enhances immune
system, improves
glycogen storage.

Guarana,
Kola nut
extract, Yerba
mate extract
(“natural”
caffeine
sources)

Research on Effectiveness
as an Ergogenic Aid to
Athletic Performance

Proposes effects similar to
caffeine.

Energy Drinks

Ingredient

Proposed Action

Kava-Kava,
St. John’s
Wort

Calms the nervous
system.

Medium-chain
triglycerides
(MCT)
Oxygen

Pyruvate

Taurine

Vitamins and
Minerals

Research on Effectiveness
as an Ergogenic Aid to
Athletic Performance

Adverse Effects/Safety

No effect.

Kava-kava associated with liver
failure.

Are used for energy
production, thereby spares
glycogen stores and
improves endurance.

No effect.

Can cause digestive distress.

Improves aerobic
metabolism, improves
endurance, decreases the
formation of lactic acid.

No effect.

None.

Enhances aerobic
metabolism, delays
fatigue, decreases body
fat.

No effect for healthy people.

Possible digestive distress.

Acts as an antioxidant,
improves functioning of
the heart.

No effect.

None.

Aids in normal body
functions essential for
optimal performance.

No effect if dietary intake is
adequate.

High intakes can lead to toxic effects.

Adapted from Bonci 2002 and Ahrendt 2001.

The Bottom Line
- Energy drinks that are rich sources of carbohydrate can be used for carbohydrate-loading, but
should be consumed at least 1 hour before exercise to offset the potential for promoting
digestive distress during exercise.
- Energy drinks are not formulated to promote rapid fluid absorption during and immediately after
exercise and therefore may hinder the speed of hydration and rehydration.
- Energy drinks contain carbohydrates in concentrations that are too high to successfully supply
energy during exercise without digestive distress. Sports beverages, formulated with lower
carbohydrate concentrations are better choices immediately before, during, and after exercise.
- Some of the ingredients found in energy drinks, herbs, amino acids, MCTs, etc., lack scientific
support for improved athletic performance and long-term safety data.
- Athlete taking medications should avoid energy drinks containing herbs due to potential
adverse interactions between herbs and medication.
- Many energy drinks contain caffeine. High intakes of caffeine can cause dizziness, have
laxative effects, promote dehydration, and hinder performance. In addition, high caffeine
intakes can put an athlete at risk for failing a doping test and becoming ineligible to participate.
- Energy drinks are costly alternatives to adequate training, rest, recovery, and fueling with whole
foods and beverages and may cause adverse effects that hinder athletic performance.
-

Energy drinks are not recommended at this time for fueling, replenishing, or rehydrating
athletes.

Energy Drinks
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Ginkgo Biloba
What Is Ginkgo Biloba?
This herb is extracted from the leaves of the
ginkgo biloba tree, which originated in China,
where it has been used for treatment of
coughs, asthma, bronchitis, and acute
allergic inflammations. In Europe, it has also
been used to improve concentration and
memory, absent mindedness, confusion,
depression, anxiety, tinnitus, and headaches.
The active components are flavenoids,
compounds that help protect the body against
damage from free radicals, and terpene
lactones, inhibitors of blood clotting.

Ergogenic Claims
•
•
•
•
•
•
•

Improves blood circulation and the
vascular system
Improves tolerance of brain tissue to
hypoxia
Improves memory and brain function
Improves hearing and vision
Preserves general health and vitality
Acts as an antioxidant
Increases energy

Mechanism of Actions
Little is known about the exact mechanisms
of ginkgo biloba in the body, but recent
studies have looked at its antioxidant
properties. Ginkgo biloba extract (GBE)
supplementation may act as an antioxidant
by aiding in the elimination of free radicals, by
preventing free radicals, or by a combination
of the two.

Research
Several studies have shown that 40 mg/day
of GBE, in its concentrated, leaf-extract form,
improves conditions related to cerebral blood
circulation, which can include short-term
memory loss, headaches, and depression.

No studies have been done to evaluate the
effects of GBE supplementation on athletic
performance, but the research showing its
potential as an effective scavenger of free
radicals may be beneficial in limiting the
oxidative damage caused by exercise.

Adverse Effects
The literature has reported some mild
adverse reactions with undefined very large
doses.
• diarrhea
• nausea
• vomiting
• restlessness
• allergic skin reactions
These reactions usually disappear when the
supplement is no longer used.
Animal studies have shown ginkgo biloba
decreases concentrations of plateletactivating factor. When combined with
aspirin, GBE supplementation may cause
excessive bleeding and clotting problems.
Ginko biloba may also cause retinal bleeding
and subdural hematoma. Athletes taking
aspirin or other blood-thinning medications
(warfarin/coumadin) should consult their
physician before supplementing with ginkgo
biloba.

The Bottom Line
GBE supplementation may aid in the
recovery of ultra-endurance athletes, as well
as weekend-warrior athletes, based on
possible antioxidant properties. There are few
adverse reactions reported from
supplementation. This herb may be promising
for future use; however, not enough research
has been done at this time to recommend
supplementation.

Ha ndout #62

Glucosamine and
Chondroitin Sulfate
What Is Glucosamine?
Glucosamine is an amino sugar produced by our
bodies. It is part of the structures of tendons,
ligaments, cartilage, and synovial (joint) fluid.
Glucosamine is a precursor to
glycosaminoglycans (substance holding collagen
fibers in cartilage tissue) that are part of the
structure of articular cartilage (the tissue that
covers the ends of bone in joints).

What Is Chondroitin Sulfate?
Chondroitin sulfate (CS) is a natural component
of cartilage, the most abundant
glycosaminoglycan and made up of repeating
glucosamine units with attached sugar
molecules. It helps give cartilage its “springy”
quality.

Ergogenic Claims
 Helps cure the pain associated with
osteoarthritis

 Aids in the healing of tendons, cartilage,
and ligaments

 Improves symptoms associated with
tendonitis and bursitis

 Protects joints from damage/destruction
Mechanism for Improved Performance
Articular cartilage (AC) aids bones in moving
smoothly over one another. AC can be worn
down during prolonged, strenuous, hard-impact
exercise, leading to joint pain (from bones
rubbing against each other) and possibly
osteoarthritis. Glucosamine is believed to
stimulate the production of components of
cartilage and the joint matrix, proteoglycans and
glycosaminoglycans. CS is thought to inhibit the
enzymes that break down cartilage matrix and
joint fluid. Together it is believed that
glucosamine and chondroitin sulfate exert
maximum protection to the cartilage lining joints.

Glucosamine-Chondroitin Sulfate:
Arthritis and Osteoarthritis
The popularity of glucosamine and CS
supplements for people with arthritis and
osteoarthritis has grown substantially in the past
few decades due to several studies citing
beneficial effects. Studies exist supporting
reduced pain (perceived by patient and
associated with a decrease in use of
nonsteroidal anti-inflammatory drugs ‘NSAIDS’)
from CS, glucosamine, and glucosamine plus
CS supplementation in people suffering from
arthritis and osteoarthritis.
A meta-analysis done in 2000 examined 15
placebo-controlled clinical trials (6 glucosamine,
9 CS) to evaluate the effectiveness on either
supplement in treating osteoarthritis. Evaluation
of results, as well as quality of methodological
aspects, showed moderate to large treatment
effects of supplementation with glucosamine and
CS on osteoarthritis, but introduced the
possibility that faults in methodology inflated
actual efficacy of supplementation. In addition,
those studies lasting only 4 weeks demonstrated
the smallest effects and supports the notion that
for optimal therapeutic benefit, supplementation
must last longer than 4 weeks. The overall
outcome of this meta-analysis is that reported
benefits of glucosamine and CS
supplementation on osteoarthritis exist, but in
smaller magnitude than is reported with each
trial. In addition, supplementation of either
treatment is not associated with adverse side
effects and therefore is potentially beneficial
treatment for osteoarthritis. More recent studies
have also shown that knee pain has improved
in people with knee pain who supplemented with
glucosamine and CS.

Glucosamine-CS: Athletic Injuries
No research has been done with athletes to
assess the potential benefit glucosamine and
CS supplementation may have on reducing joint
wear and tear associated with exercise, or its

ability to heal tendons, ligaments, and cartilage.

the outer skeleton of shellfish and may pose
a problem if a person is allergic to shellfish. If
there are any questions, a person should
consult with his or her physician.

Adverse Effects
The most common adverse effects reported by
some supplement users are increased stomach
gas and softened stools. Glucosamine
supplementation in very high doses, greater
than 20 grams, have been shown to induce
temporary insulin resistance in humans, but oral
doses up to 5 grams are not associated with any
adverse effects on blood sugar or insulin
sensitivity. No studies have been done with
athletes to assess if there are any adverse
effects of glucosamine and/or CS
supplementation that can negatively impact
athletic performance. While no negative health
effects have been determined to date, studies
with both glucosamine and CS have not
examined long-term effects of supplementation.

Recommended Dosage
The recommended safe dose for glucosamine is
1,500 milligrams (mg) a day (from three equal
size doses) and 1,200 mg a day for CS (from
three equal size doses). Noticeable changes
(pain relief) should typically be observed within 6
to 8 weeks but effectiveness varies from person
to person. If no improvement is experienced
after 8 weeks, then glucosamine and CS
supplementation may not be of any benefit for
that individual.

The Bottom Line








Glucosamine and CS supplementation
provide a small benefit to decrease
osteoarthritis pain.
There are minimal adverse side effects
associated with proper supplementation with
glucosamine and CS.
The recommended safe total dose for
glucosamine is 1,500 mg/day and 1,200
mg/day for CS. The total dose should be split
into 3 equal size doses.
The impact of glucosamine and CS on
cartilage injuries associated with athletics
has not been investigated. Therefore,
specific recommendations in terms of
supplementation for athletic injury cannot be
made.
For now, proper use of these supplements
appears safe and somewhat effective, at
least for patients with osteoarthritis.
However, the true magnitude of benefits of
these supplements waits on availability of the
results from long-term, clinical trials
evaluating glucosamine and CS supplements
currently in progress.

Precautions








No safety data exist for supplementation in
children or pregnant women (or those who
could become pregnant) and therefore
glucosamine and CS should not be taken by
these people.
People with diabetes should closely monitor
the effects glucosamine may exert on their
blood sugar, since glucosamine is an amino
sugar.
People on blood-thinning medications,
should have their blood clotting time checked
more frequently if they supplement with CS.
CS has a similar structure to the bloodthinning drug, heparin.
Glucosamine supplements are derived from

Glucosamine and Chondroitin Sulfate
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Glutamine
What Is Glutamine?
Glutamine is a nonessential amino acid and the
most abundant amino acid in human plasma and
muscle. It is a major fuel source for cells in the
gut and the immune system, where it is
important and sometimes essential in different
immune system activities. Glutamine is primarily
synthesized in skeletal muscles, stored and
released at high rates; used as a precursor in the
synthesis of proteins; important as a nitrogen
donor in nucleotide synthesis; acts as a
substrate in the urea production cycle; and helps
transport nitrogen among different tissues in the
body.
Ergogenic Claims
 Improves immune function
 Prevents muscle breakdown
 Promotes muscle growth
 Improves glycogen stores
Mechanism of Action
Since lymphocytes and macrophages in the
immune system rely on glutamine as a primary
energy source, when the immune response is
called into action (as occurs during times of
stress from illness, trauma, or exercise)
glutamine utilization rises rapidly and plasma
concentrations decrease. It has been suggested
that the lowered plasma glutamine levels found
in some over-trained athletes is related to
compromised immunity and increased risk for
infection and could be reversed with glutamine
supplementation.
Plasma glutamine can also be used as a
substrate by the liver to form glucose. This
utilization helps explain why plasma glutamine
levels decrease with prolonged exercise,
numerous repeated bouts of exercise, and
during metabolic stresses (surgery, trauma,
critical illnesses). These are all times when
energy demands are increased. This decrease in
plasma glutamine has been associated with
glycogen depletion, immunosuppression, and
increased risk for infections (particularly Upper
Respiratory Tract Infections, URTIs).

Glutamine and the Immune Response
Glutamine’s role in various activities in the
immune system, along with the well established
benefits of supplementation in trauma or surgery
patients, introduces the idea that glutamine
supplementation may decrease risk for infections
associated with depressed immune responses
from heavy training and the over-training
syndrome. While limited research exists showing
a benefit of glutamine supplementation for
athletes involved in heavy training, other
research fails to find an association. In middle
distance to ultramarathon runners and rowers,
research indicates a reduced incidence of URTIs
in those athletes taking glutamine supplements.
However, later research in marathon runners
and swimmers has failed to find any beneficial
effects with glutamine supplementation on risk
for URTIs.
URTIs appear to be more prevalent in athletes
involved in heavy training or affected by overtraining syndrome and decreased plasma
glutamine levels are thought to be related.
Other research has shown that plasma
glutamine levels are not related to immune
system parameters associated with increased
risk for infection (i.e. lymphocyte function,
neutrophil degranulation, plasma cytokine
concentration).
Glutamine and Muscle
In animal models skeletal muscle glutamine
concentrations have been associated with
protein balance (nitrogen balance), a prevention
of muscle protein loss, and protein synthesis (or
anabolism). In humans, glutamine
supplementation has been shown to exert an
anabolic effect on protein via increasing protein
synthesis. While this has been shown in a small
sample of healthy subjects, most of the research
has been done on patients recovering from
serious illness or trauma (times of severe
stress). Although this research is very promising
for an anabolic effect of glutamine
supplementation, little evidence exist currently to
show that glutamine supplementation in healthy

athletes has a positive effect on protein balance
or benefits to muscle mass.
Glutamine, Glycogen, and Carbohydrate
Glutamine contains a carbon skeleton that can
be utilized by the liver as a gluconeogenic
(glucose) precursor even in the presence of a
decrease in insulin. Because of this, glutamine
supplementation has been touted as a means of
increasing muscle glycogen stores and
increasing glycogenolysis (the breakdown of
glycogen and release of glucose for oxidation
and energy production). Limited research shows
that glutamine supplementation in the absence
of carbohydrate enhances glycogen formation
after exercise, but supplementary research
shows that addition of glutamine to a
carbohydrate beverage after exercise does not
appear to enhance glycogen synthesis above
that of carbohydrate ingestion alone. Therefore,
a diet rich in carbohydrate and proper
carbohydrate replacement after cessation of
exercise should replenish glycogen stores
sufficiently without need of or added benefit from
glutamine supplementation.
A high carbohydrate diet (~70% of total calories)
appears to limit decreases in plasma glutamine
as well as positively influence immune system
responses to prolonged exercise.
Adverse Effects of Glutamine
Glutamine is a naturally occurring nonessential
amino acid in the human body. Currently, there
are no known adverse effects to
supplementation, but long-term safety data do
not exist, particularly when looking at the safety
of glutamine supplementation in dosages that
promote positive nitrogen balance in skeletal
muscle.

conjunction with protein powers or other
supplements. The stability of glutamine in
powder form is weak and, consequently,
powdered glutamine mixed with water has a
short effective life and should be consumed
immediately.
The Bottom Line
• Since glutamine is a nonessential amino acid
it can be synthesized by various body tissues
as needed.
• During times of physiological stress (trauma,
injury, or burns), the need for glutamine may
be greater than the body’s ability to produce
it and therefore supplementation could be
necessary and beneficial.
• With exercise the benefits of glutamine
supplementation are not clear-cut. Most
research fails to find any benefit of glutamine
supplementation on improving immune
system response. Research is limited in the
area of glutamine and muscle growth in
athletes.
• Future research needs to focus on the
potential benefits of glutamine
supplementation for promoting protein
synthesis and glycogen
replacement/enhancement in athletes with
diets adequate in carbohydrate.
• For now, it appears that a diet adequate in
energy and rich in carbohydrate (as is
recommended for all athletes) is sufficient
enough to blunt the decline in plasma
glutamine associated with strenuous
exercise.

As with any single amino acid supplementation,
the potential exists that ingestion of large
amounts of glutamine may inhibit absorption of
other amino acids competing for transport via the
same pathway. Additionally, ingestion of large
doses of single amino acids may promote
stomach distress (pains and diarrhea).
Supplementation
Glutamine (L-glutamine) can be purchased over
the counter, usually in powders or gel capsules.
Glutamine can be purchased alone or in

Glutamine
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Glycerol
What Is Glycerol?
Glycerol is the three-carbon backbone of a
triglyceride molecule (or stored fat). There are
approximately 4 calories in 1 gram of glycerol
which is included in the carbohydrate section of
the Nutrition Facts food label.
When glycerol is released from fat stores in the
body, glycerol is quickly absorbed and evenly
distributed throughout fluid compartments,
exerting an osmotic pressure. Like a sponge,
glycerol can absorb water and promote fluid
retention when ingested orally with water.

Ergogenic Claims


Improves hydration (increases fluid
retention in the body)



Enhances endurance performance

 Improves thermoregulation
Mechanism for Improved Performance
The mechanisms via which glycerol
supplementation enhances fluid retention are
not fully understood. Glycerol may act on fluid
retention through effects on increasing
antiduiretic hormone concentrations or by
enhancing water reabsorption in the kidneys.
Regardless of mechanism, the enhanced fluid
retention associated with glycerol
supplementation has great implications for
athletic performance.
Dehydration is an underlying cause of fatigue
and decreased performance in athletes,
especially those exercising in extreme heat.
With dehydration comes a decline in plasma
volume and impaired ability of the body to
regulate core temperature. Body core
temperature is a limiting factor in exercise
performance. Once an athlete’s body has
reached its maximal core temperature,

performance declines. The potential
hyperhydration associated with glycerol
supplementation will reduce, delay, and even
possibly even eliminate the adverse effects
associated with dehydration, thereby improving
performance.

Glycerol and Research
Research exists to both support and refute the
benefits of glycerol supplementation on athletic
performance. In a recent study, six endurancetrained males ingested a glycerol containing
beverage (1 gram glycerol in 20 milliliters water/
kilogram body weight) or a control beverage of
just water prior to a 90 minute steady state cycle
ergometer and subsequent 15-minute
performance trial test in dry heat (95ºF).
Subjects also consumed a carbohydrateelectrolyte containing beverage at 15-minute
intervals during the trials. Results showed that
ingestion of the glycerol containing beverage
before exercise significantly decreased urine
output when compared to just ingestion of water
alone. Additionally, results showed that the
glycerol-induced hyperhydration increased
performance by 5% and reduced
thermoregulatory and cardiovascular strain in
the subjects.
A similar study was done in which 8 males
exercised in the heat (104ºF, 33% relative
humidity) after periods of dehydration and
rehydration protocols. There was an increased
time to volitional fatigue when a glycerolcontaining beverage (1 gram glycerol/ kilogram
body weight) was consumed during the
rehydration period compared to just plain water.
Despite this, the study failed to show any
benefits to cardiovascular or thermoregulatory
parameters with glycerol supplementation.
While additional research exists to support the
benefits demonstrated in the studies described
above, other research shows no benefit for

glycerol supplementation on athletic
performance.
In a study of 8 male competitive triathletes,
results showed that ingestion of a glycerol
solution (1 gram glycerol/kilogram body weight)
4 hours before an hour of exercise at 70% VO2
peak in conjunction with routine pre-race fluid
ingestion, had no effect on hydration status or
performance. Further, other exercise studies
have demonstrated that when compared to
hydration with water alone, glycerol
hyperhydration does not exert beneficial effects
on cardiovascular, thermoregulatory, or
performance responses to exercise in heat and
that water hyperhydration is comparable to
glycerol hyperhydration.
The discrepancies that exist regarding the
benefits or lack of benefits for glycerol
supplementation and athletic performance most
likely arise from differences in methodology
among the various studies. Further research
with identical research protocols should to be
conducted to fully evaluate the effectiveness of
glycerol as an ergogenic aid.

exercise in research studies, while commercial
products recommend taking glycerol 60 to 120
minutes before the start of exercise. Plasma
levels of glycerol are reported to peak around 60
to 90 minutes after ingestion. Dosage guidelines
and timing of intake for glycerol during exercise
are far less defined and require future research
to be determined.

The Bottom Line
•

•

•

Adverse Effects
Supplementation with glycerol is associated with
the following adverse effects:
 Nausea
 Vomiting
 Bloating
 Headaches
 Dizziness
Athletes with diabetes, high blood pressure, or
kidney disorders should not supplement with
glycerol as it can exacerbate existing
complications and put the athlete at serious
health risk.

Recommended Dosage
While no dosage guidelines for optimal
hyperhydration exist, most research has used
the dosage of 1 gram glycerol per kilogram body
weight without noting any major side effects.
This glycerol dosage has been taken anywhere
from immediately before to 4 hours prior to

Glycerol

The hyperhydration associated with glycerol
supplementation seems to present the most
benefit to athletic events that predispose an
athlete to substantial fluid losses such as
ultraendurance sports.
Glycerol’s associated side effects and the
limited concrete evidence supporting its
benefit to athletic performance warrant
careful supervision by a trained medical
professional who can monitor and supervise
its usage if an athlete chooses to use it as a
supplement.
Finally, the research on glycerol and athletic
performance is equivocal and requires future
research before a final recommendation can
be made.

Ha ndout #65

Growth Hormone
enhance muscle mass or power above what
training itself can promote.
What Is Growth Hormone?
Growth hormone (GH) is a hormone released from
the anterior pituitary gland with strong anabolic
effects. It facilitates amino acid transport into cells,
is involved in connective tissue development, and
plays a role in carbohydrate and fat metabolism.
GH secretion decreases with age after the onset of
puberty.
Ergogenic Claims
•
•
•
•

Increases muscle mass
Increases body’s ability to burn fat
Decreases recovery time
Enhances healing after musculoskeletal injuries

Mechanisms of Action
Growth hormone’s ability to facilitate the transport
of amino acids into muscle cells is linked to muscle
hypertrophy (increase in muscle size). So, by
increasing muscle size, GH is advertised as a way
to increase strength and power in athletes. GH also
stimulates fat metabolism while inhibiting
carbohydrate metabolism. It is through this action
that GH administration is believed to enhance fat
breakdown. Finally, GH’s involvement in
connective tissue development leads some to
believe its administration will help enhance healing
after musculoskeletal injuries.

Results from controlled studies differ from some
anecdotal reports from GH users, who often report
dramatic increases in muscle mass and strength.
Growth Hormone and Adverse Effects
Since the GH administration has only been readily
available for around 20 years, assessing long term
effects of administration are difficult. Nonetheless,
people suffering from enhanced GH production
experience swelling of the hands and feet, dental
problems, excessive sweating, joint pain, and
carpal tunnel syndrome. Long-term use of GH will
most likely result in fluid retention and increased
risk for diabetes mellitus and hypertension. GH use
increase risks for menstrual irregularities,
cardiomyopathy, altered blood lipid profile ( LDL
and HDL), osteoporosis, and impotence. Finally,
as with any IV injection, the risk for HIV/AIDS and
hepatitis infections increases.
While rhGH may be more available, pituitaryderived GH from humans or animals is also
available and its use is associated with a high risk
for the neurological and fatal disease, CreutzfeldtJacob.
The Bottom Line
•

Since supportive scientific evidence is
lacking, and there are many mild to fatal
risks associated with GH use, its use is an
ethical dilemma, and it is banned by sport
organizations.

•

GH use to enhance sport performance is
not recommended.

Growth Hormone and Research
GH administration was originally used to correct
childhood and adult GH deficiency. However, once
recombinant human GH (rhGH) was synthesized in
the late 1980s, availability of GH increased and its
use as an ergogenic aid was born. Based on
research in GH-deficient adults showing positive
effects on body composition and exercise capacity,
strength athletes started using GH to increase their
muscle mass and power.
Few controlled studies have been done to assess
the efficacy of GH administration in athletes.
However, they all conclude that GH administration
to increase GH concentration, above what is
already normally present in the body does not
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Herbs
What Are Herbs?
Herbs are plants or plant extracts. Herbs have been
used medicinally and for food flavorings. A renewed
interest in the use of alternative healing practices in
western culture has led to the popular use of herbs
for health and wellness.
Hundreds of herbal preparations are available, all
with manufacturers’ claims that are, for the most
part, scientifically unsubstantiated. Many of the
claims are based on historical anecdotal or cultural
myths, from cultures where herbs have been used
for centuries as medicines. Some herbs are potent
medications, from which many of our modern-day
medicines were originally derived. However, the
common notion that because herbs are natural they
are also safe is a dangerous misconception.
Herbal plants can be poisonous and have sideeffects ranging from inconsequential rashes to lifethreatening illnesses. Allergic reactions to otherwise
safe herbs can also result in serious adverse effects.
It is important to look at herbs as drugs and treat
them as such. Some can be effective when
administered in the proper form, at the right doses,
for a specific amount of time, and for the correct
illness. Other herbs can be ineffective. But all herbs
can produce unwanted side effects.
Manufacturers of herbal teas, extracts, pills,
powders, and ointments do not submit their products
to the Food and Drug Administration (FDA) for
product safety or quality control regulation. As a
result, there is no way of knowing whether the
product on the shelf contains the active ingredient of
the herb, if it is in an absorbable form, if the dosage
is accurate, what else is in the product, or if the
product is safe.
Sassafras - Root bark from the Sassafras albidum
tree; usually found as a tea. It was originally
promoted as a stimulant, antispasmodic, sweat
producer, purifier, and as a treatment for several
diseases and conditions. In modern times sassafras
has been used to enhance exercise performance.
This claim has not been supported. More important,
sassafras contains a highly carcinogenic constituent,
safrole, as well as other unidentified cancer-causing
agents. Both sassafras oil and safrole were
prohibited by the FDA from use as flavors or food
additives in the early 1960s. Because of the drug’s
harmful properties, sassafras should be avoided.

Echinacea - This popular herb originates from the
echinacea angustifolia plant and is native to North
America. However, it was often confused with two
other plants from the same family: E. pallida and E.
purpurea. Now, E. Purpurea is the form used.
Echinacea has several actions in the body that act to
increase the body’s immune system. Evidence
supports the use of echinacea taken orally or applied
topically for the prevention and treatment of common
colds and associated symptoms and for superficial
wounds. These uses may be applicable to athletes
during heavy training periods.
The recommended doses from a standard
hydroalcoholic preparation is 15-30 drops (0.75-1.5
ml) 2-5 times daily. Extended use of echinacea
should not last longer than 8 weeks. Unfortunately,
many of the echinacea supplements on the market
do not contain echinacea. Therefore, only
preparations made from reputable companies should
be used. Some allergic reactions can occur.
Sarsaparilla - Sarsaparilla is part of the dried root of
the Smilax plant that grows in Mexico and Central
America. Originally it was used for the treatment of
syphilis, but later it was used as a flavoring for soda.
Recently it has been advocated as an alternative to
anabolic steroids. Product labels claim that
sarsaparilla either increases testosterone levels or
contains testosterone, but there is no evidence that
these claims are true. The only legitimate use of this
herb is for flavoring.
Eleuthera - Eleutherococcus senticosus (Siberian
Ginseng) root was first introduced 30 years ago
when scientists tried to use is as a cheap, more
abundant alternative to ginseng. The active
components are eleutherosides. Most athletes take
this because they believe it will improve recovery
and help prevent the incidence of colds and
infections. Most of the research conducted on
humans and improved performance were done by
Russians and showed positive results. However,
these studies have been criticized for being poorly
controlled.
Excellent references on herbal products are:
The Honest Herbal by V.E. Tyler
Herbs of Choice by V.E. Tyler
The Health Professional’s Guide to Popular Dietary
Supplements by A. Sarubin

These tables summarize the potential benefits
and side effects of some herbs that should be
avoided and some that are effective.
Some Herbs to Avoid
Herb

Side Effects

Calamus

Proposed
Benefit
diuretic,
antidiarrheal
soothes and
relieves irritation
digestive aid

Germander

anorectic

hepatotoxicity

Licorice

anti-ulcer,
expectorant

effective and safe only
in small doses for
short time periods,
causes
pseudoaldosteronism

Borage

some forms contain
carcinogens

Life Root

promoter of
menstrual flow

contains carcinogens
pyrrolizidine alkaloids

Pokeroot

alterative, antirheumatic, anticancer

may be fatal in
children

heals wounds,
cures stomach
upset

linked to liver toxicity

Coltsfoot

cough and
asthma relief

nausea & vomiting,
liver toxicity

Chaparral

anti-cancer
activity, blood
purifier, arthritis
and TB remedy

liver disease & human
poisoning

Ephedra

decongestant,
weight loss,
herbal high

associated with some
deaths, increased
heart rate and blood
pressure

Sassafras

performance
enhancer, blood
purifier

carcinogenic
properties, banned by
FDA

Senna,
cascara,
buckthorn,
rhubarb root

weight loss

diarrhea, dehydration,
damage to colon,
dangerous &
ineffective

Lobelia

stimulate &
depress
autonomic
nervous system

reduce breathing,
drop blood pressure,
coma & death

Yohimbe

aphrodisiac for
men

weakness & nervous
stimulation, paralysis,
fatigue, stomach
disorders, death

Comfrey

Some Effective Herbs

contains cancer
causing pyrrolizidine
alkaloids

Herbs

Herb

Purposed Benefit

Safe Doses

Garlic

lowers blood lipids,
inhibits platelet
aggregation

2-5 g raw or .4-1.2 g
dried powder daily

Chamomile

anti-inflammatory,
antispasmodic, antiinfective, used for
menstrual cramps

steep 3 grams in
250 ml hot water for
15 minutes and
drink water three to
four times daily

Echinacea

immunostimulant

.75-1.5 ml of tincture
2-5 times daily
(consumption should
not exceed six to
eight weeks)

Feverfew

migraine headaches

125 mg 1-2 times
daily of leaves

Ginger

prevents motion
sickness, stomach
upset, flatulence

1-2 g three times
daily

Ginkgo biloba

circulatory stimulant,
enhances blood flow
to brain, asthma
relief, cough
medicine, may
improve
concentration and
memory

60 mg twice daily of
standardized extract
containing 24% of
flavone glycosides
and 6% terpenes,
the amount in herbal
teas is probably
effective

Saw palmetto

used to treat
enlarged prostate,
improve urinary flow
in men, antiinflammatory

80 mg twice daily of
lipoidal extract
standardized to
contain 85-95% of
fatty acids and
sterols

Valerian

minor tranquilizer,
sleep aid

1-3 g of dried herb

Milk thistle

protection from liver
damage

should not be used
without direction of a
doctor

Hawthorn

used for heart
disease, lowers
blood pressure

should not be used
without consulting a
doctor
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Beta Hydroxy Beta
Methylbutyrate
(HMB)
What is HMB?
HMB stands for beta hydroxy beta methylbutyrate. It
is produced naturally in the body from the amino acid
leucine. HMB is not an essential nutrient and there is
no Dietary Reference Intake (DRI) for it. However, it
can be consumed by eating citrus fruits and some
catfish.
Ergogenic Claims
•
•
•
•

Increases lean body mass
Accelerates results from training
Improves recovery time
Enhances strength gains

Mechanism for Improved Performance
HMB is a fairly new supplement on the market, and
theories about the mechanism that may lead to
improved performance are still emerging. One of the
current theories is that HMB helps prevent
proteolysis (natural process of muscle breakdown
that occurs after strenuous activity) due to its
relationship to leucine. Leucine administration has
been shown to influence protein breakdown during
times of high stress with increased rates of protein
breakdown. It is theorized that HMB mediates the
effects of leucine administration and prevents protein
breakdown. Consequently, HMB supplementation, in
theory, aids in the recovery process, reducing protein
breakdown and in turn leading to enhanced muscle
growth.
Additionally, HMB is metabolized to HMG-CoA and
used in the synthesis of cholesterol. Cholesterol is a
part of the plasma membranes of muscle tissue and
HMG-CoA can be a rate limiting substrate during
times of increased cell growth or repair (stress), as
occurs with resistance exercise. It is theorized then
that HMB supplementation may supply the added
HMG-CoA needed during times of increased
cholesterol synthesis and thereby help decrease
muscle damage – improving recovery time.
HMB and Research
HMB was first studied and developed as a
supplement for cattle feed to aid in the development
of leaner cows. These studies showed successful
production of leaner cows with supplementation of

HMB. These studies led to the testing of HMB
supplementation in humans. A study at the
University of Iowa tested HMB supplementation in 40
men on a weight-training program. Results of this
study showed a greater increase in lean body mass
in those subjects who supplemented with HMB
compared with those who did not.
The problem with these findings is that the most
promising results occurred with HMB and protein
supplementation. It is hard to ascertain whether the
increases in strength and lean body mass were due
to supplementation with HMB or protein.
A second study done by the same researchers
attempted to determine the effects of HMB
supplementation while weight training. This study
reported that HMB supplementation compared with a
control group increased lean body mass and
strength significantly in the first few weeks of the
study. However, by the end of the study there was
little difference between the two groups.
Although the results of these studies are promising,
they should be viewed with skepticism because Iowa
State holds a patent on HMB. This makes the above
conclusions questionable because the university
would gain from a study showing positive results.
Additional research showing support for short-term
(~3–4 weeks) HMB supplementation and strength
gains have been reported mainly in untrained males.
The strength gains shown in these studies need to
be critically reviewed as they may actually reflect:
• Differences in initial strength levels prior to the
experiment between the HMB-supplemented and
placebo groups
• Dietary influences (often diet is not controlled for
in these studies)
• The neural adaptations to training that typically
account for initial gains in strength in previously
untrained individuals
HMB has potential beneficial effects for strength.
However, the magnitude of increase that may be
associated with supplementation could be very little
in elite or trained athletes who have less potential for
gains in strength than untrained individuals. To
investigate this point, researchers put 22 elite-level

male water polo athletes and rowers through three 6week treatments in random order: 3 grams (g)
HMB/day (in standard capsule) 3 g HMB/day (in
time-release capsule), and placebo. Neither form of
HMB influenced changes in strength or body
composition greater than that of placebo.
HMB also has the potential to help reduce muscle
damage. A study of 17 nonresistance-trained males,
pair-matched on body weight and randomly assigned
to HMB or placebo for 6 days, showed no benefit of
HMB supplementation on symptoms of muscle
damage. These researchers reported that the short
duration of their study may have masked any
beneficial effect on muscle damage that longer-term
HMB supplementation may have, but stated that their
protocol more accurately reflected the real-life
supplementation habits of people (start only a few
days before training).
The majority of research on HMB and performance is
done with strength activities, but research on
endurance and HMB supplementation are emerging.
In a study of 10 male master-level competitive
cyclists treated for 2 weeks with 3 g HMB/day,
placebo, or nothing (washout period), HMB
supplementation increased the time to onset of blood
lactate acid accumulation, a limiting factor in
endurance exercise. These results suggest a
positive effect of HMB supplementation on
endurance performance in older athletes, but they
need to be replicated in other athletic populations
and the performance measurements need to be
quantified.
The mixed positive and negative results for HMB
supplementation reflect both the newness of this
supplement on the ergogenic market and the need
for future research to concretely identify the efficacy
of HMB supplementation on athletic performance.

supplement is fairly new so potential adverse effects,
if they occur, have not been documented.
Recommended Dosage
The recommended dosage for HMB is 3 g/day.
Because most studies lasted for 2–4 weeks and only
a few up to 8 weeks, there is no data on what effects
long-term use may have on health.

The Bottom Line
•

Initial studies show promise for HMB
supplementation in improving strength and lean
body mass but limitations of these studies make
it inappropriate to recommend HMB
supplementation to enhance any aspects of
performance.

•

The majority of strength gains from HMB
supplementation were seen in the initial weeks of
training, suggesting that HMB may be most
beneficial during the first few weeks of training.

•

More research needs to be done in order to show
an enhanced effect from supplementation in
trained individuals.

•

No adverse effects have been identified at this
time, but long-term side effects on health
associated with supplementation are unknown.

•

HMB supplementation can be expensive.

•

HMB supplementation may prove to be more
effective for untrained individuals who have more
room for strength gains than strength-trained
athletes. Therefore, HMB supplementation for
trained or elite athletes may be unnecessary
and/or not beneficial.

Beneficial Effects
Limited research shows that HMB supplementation 3
g/day for 3–8 weeks can have positive effects on
reducing total cholesterol and blood pressure,
thereby reducing cardiovascular disease risk factors.
This is an area that requires additional research but
lends support to the theory that HMB
supplementation may improve health but not
performance.
Adverse Effects
At this time no adverse effects have been reported
from HMB supplementation. However, the

Beta Hydroxy Beta Methylbutyrate (HMB)
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Ephedra
What Is Ephedra?
Ephedra or Ma Huang (Ephedra sinica) is an
herb that acts like a stimulant. It can be found in
many health food supplements, teas,
decongestants, cold medications, and asthma
drugs. Its active ingredients are ephedrine and
pseudoephedrine. Ephedra is a nonessential
dietary component and lacks any nutritional
value to date.

Ergogenic Claims
• Enhances weight loss without exercise
(speeds up metabolism)
• Increases muscle mass
• Boosts energy
• Delays onset of fatigue
• Decreases appetite

There have been few studies on the effects of
the active ingredients in ephedra, ephedrine,
and pseudoephedrine in exercise performance.
Studies in which subjects consumed ephedra in
doses larger than those found in herbal extract
products have not shown any ergogenic benefit
on physical performance.

Ephedra and Caffeine
Ephedra in combination with caffeine has been
shown to improve time to exhaustion and lower
rating of perceived exertion during high-intensity
cycling, but it also increased heart rate above
that of placebo. While limited research shows
greater fat loss in obese subjects restricting
caloric intake and consuming ephedrine-caffeine
combinations, such results have not been
repeated in healthy, lean individuals trying to
maximize fat loss while preserving muscle mass.

Mechanism of Action
Ephedra is considered a sympathomimetic
agent, meaning it acts like the “fight or flight”
hormones, epinephrine and norepinephrine, and
stimulates the central nervous system (CNS).
Because of its influence on the CNS, ephedra
supplementation is thought to
• Increase cardiac output
• Enlarge bronchial airways
• Enhance muscle contraction
• Increase blood glucose availability
during exercise
Ephedra is similar to an amphetamine in
chemical structure and can reduce feelings of
fatigue while also increasing alertness.

Research
According to Chinese scientists the herb
contains alkaloids (ephedrine and
pseudoephedrine) that help clear mucus and
clogged breathing passages and also act as a
CNS stimulant. In eastern medicine it can be
used to cure a number of ailments but it has also
been purported for improvement in sports
performance.

Adverse Effects
Ephedrine is a dangerous component of these
supplements. The Food and Drug Administration
(FDA) has had over 800 reports of adverse
reactions to herbal products containing this
ingredient, including an additional 100 reported
deaths since 1994. Some reported adverse
effects have included:
• heart attacks
• stroke
• angina (crushing chest
pain)
• irregular heart beats
• seizures
• memory loss
• irritability
• rashes

• diarrhea
• dizziness
• increased blood
pressure
• headaches
• nausea
• nerve damage
• muscle injury
• psychosis

Due to the many adverse reactions that may
occur at any dosage level, the FDA has banned
the sale of dietary supplements containing
ephedra.

There is a cousin to ephedra called "Mormon
tea" that does not contain ephedrine. However,
the efficacy of this supplement is not known.
Products with any of the following ingredients
contain ephedra:
•

Ephedra

•

Ephedrine

•

Ma huang

•

Ephedra sinica

•

Sida cordifolia

•

Pinellia

Legality in Sport
Ephedra is banned by the International Olympic
Committee (IOC), the National Collegiate
Athletic Association (NCAA), and some other
sport governing agencies. Many common cold
medications, health food supplements, teas, and
decongestants contain ephedra and not all list
ephedra on their labels. Athletes can be at risk
for failing doping tests if taking a supplement or
even cold medication that may contain, but does
not list, ephedra on the label.

The Bottom Line
• The active ingredients in Ephedra, ephedrine,
and pseudoephedrine have not been shown
to improve performance.
• Ephedra and several other supplements
contain a dangerous ingredient called
ephedrine that has been linked to severe
health problems.
• Any products containing ephedrine are banned
for sale in dietary supplements by the FDA.
• Any products containing ephedra (ephedrine,
and pseudoephedrine) are banned by the
NFL, IOC, and NCAA.
• The risks associated with taking ephedra are
numerous and far outweigh any of the small
improvements in performance reported by a
few studies. Its use is not recommended.

Ephedra
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Sodium Bicarbonate,
Sodium Citrate, and Sodium Phosphate
What Are Sodium Bicarbonate, Citrate and
Phosphate?
Sodium bicarbonate (or baking soda), sodium
citrate, and sodium phosphate are part of the
natural buffering system in the human body.
These buffers aid in maintaining a normal pH
level in the blood.
Ergogenic Claims
 Delays onset of fatigue
 Improves sprint performance
Mechanism of Action
Ingesting sodium bicarbonate may delay the
onset of muscular fatigue in high-intensity
exercise. When high-intensity anaerobic
exercise is performed, the major energy
production pathway utilized by the body
produces hydrogen ions that decrease the
intramuscular pH and cause the onset of
fatigue. Sodium bicarbonate (NaHCO3) is one
of the buffering systems used to bind the free
hydrogen ions and increase the pH to normal
levels. It is thought that by increasing the
availability of sodium bicarbonate the pH can be
controlled in muscle and thus prolong the
performance of a high-intensity exercise bout.
Sodium bicarbonate also has an effect on the
balance of ions, such as sodium, potassium,
and chloride, involved in energy production.
The effect of supplementation on these ions
may result in a decreased perceived effort as
well as delayed onset of fatigue. It has been
suggested that the effects sodium bicarbonate
have on performance are due to the balance of
ions rather than the control of pH.
Sodium Bicarbonate and High-Intensity,
Short-Duration Exercise
Although there have been some equivocal
results, there is a significant amount of
evidence to support the theory that sodium
bicarbonate loading will improve high-intensity,
short-duration exercise performance. On

average, studies have reported around a 30%
improvement in time-to-exhaustion and
performance with bicarbonate loading for
exercise lasting approximately 1-7 minutes. In
these studies, using a dose of at least 300
milligrams (mg) per kilogram (kg) of body
weight of sodium bicarbonate was shown to be
safe and effective, especially for exercises of
interval-style and repeated sprinting.
Sodium bicarbonate does not seem to be
effective in a single sprint of less than 1 minute
duration. Additionally, investigations comparing
acute and chronic NaHCO3 ingestion show that
chronic ingestion of NaHCO3 in the
recommended dosage is more beneficial for
improving high-intensity, short-duration
exercise. Few studies have been done on
women, but one study on moderately trained
women showed a significant improvement in
power output and work capacity in 60 seconds
of cycling with NaHCO3 loading.
Sodium Bicarbonate and Endurance
Exercise
The majority of the research shows that
performance is improved in repeated bouts of
high-intensity, short-duration exercises with
brief recovery periods and in exercise at
submaximal intensities that become
progressively more difficult. In addition, some
research exists suggesting NaHCO3
supplementation may exert beneficial effects on
high-intensity endurance exercise, but the
majority of research is limited and equivocal.
Ingestion of NaHCO3 can induce metabolic
alkalosis, a condition marked by basic pH
levels. Induction of this condition has been
shown in some studies to improve exercise
performance over 30 and 60 minutes. However,
in contrast, a study with highly trained male
cyclists/triathletes showed that metabolic
alkalosis did not enhance intense endurance
exercise performance.
Training status may influence the effect
NaHCO3 can have on endurance performance.

In a study with moderately physically active
males completing constant load exercise for 30
minutes, researchers concluded from their
results that NaHCO3 supplementation during
constant load exercise above lactate threshold
may have limited potential as a performanceenhancing supplement. Clearly, more research,
and research in women, must be completed to
clarify the association of NaHCO3 ingestion and
endurance performance.
Sodium Citrate or Sodium Phosphate and
Exercise Performance
Other buffers such as sodium citrate and
phosphate have also been implicated as
ergogenic aids. However, there have been
fewer studies and the results are not as
conclusive.
Sodium phosphate loading may also improve
the buffering capacity during exercise, resulting
in an improvement in performance. In addition,
it could facilitate the synthesis of creatine
phosphate (the main compound used for
energy during exercise bouts lasting less than
10 seconds). Both of these processes could be
enhanced by increased availability of
phosphate, resulting in an improvement in
anaerobic performance. Aerobic performance
could also be improved by phosphate loading
through improving the uptake and delivery of
oxygen to working muscles.
Although there is potential for phosphate
loading to improve both sprint and endurance
performance, very few studies have been done.
In one study no improvements in sprint
performance were seen with supplementation;
however, the loading dose used was small in
comparison with those found to be effective in
sodium bicarbonate and sodium citrate studies.
Other studies using aerobic parameters have
shown improvements in performance with
phosphate loading. Ultimately, more studies
need to be done in order to determine if sodium
citrate and/or sodium phosphate are as
effective as sodium bicarbonate in enhancing
exercise performance.

Adverse Effects
The most common adverse effect with large
doses of sodium bicarbonate is gastrointestinal
distress. This causes gastrointestinal
discomfort, diarrhea, cramps, and bloating.
These symptoms can be alleviated in some
athletes by drinking adequate amounts of
water.
No gastrointestinal distress or other adverse
reactions have been reported with sodium
citrate supplementation.
The limited research on phosphate loading has
not reported any adverse reactions.
Dose
Most research supports that an effective dose
of sodium bicarbonate is 300 mg/kg body
weight taken at least 1-2 hours prior to
exercise. This amount translates into around 45 teaspoons of baking soda for a typical athlete.
Because of the gastrointestinal problems
supplementation can cause, it is highly
recommended that athletes consume adequate
fluids and experiment with use for efficacy and
comfort during practice sessions.

The Bottom Line


Sodium bicarbonate aids in performance of
repeated bouts of high-intensity, short
duration exercise with minimal recovery
time. It may also be effective for graded
activities at the end of sub-maximal
exercise.



Because it may be most effective in
successive sprint exercises with little rest
between, supplementation may be most
beneficial in practice sessions.



Sodium bicarbonate’s effects on a single
sprint performance and high-intensity or
constant-load endurance exercise are
questionable.



Sodium bicarbonate may cause
gastrointestinal distress in some people,
and should be tested for tolerance in
practice sessions before using in
competition.



Studies have not shown that sodium citrate
or sodium phosphate to be as effective on
performance as sodium bicarbonate.

Sodium Bicarbonate, Sodium Citrate, and Sodium Phosphate
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Protein Supplements
What Are Protein Supplements?
Protein supplements are pills, powders, bars,
isolates, and individual amino acid supplements
that provide “supplemental” protein above which is
typically obtained from food and drink.
Ergogenic Claims
•
•
•
•
•

Accelerates muscle growth
Optimizes body composition
Increases strength
Enhances muscle repair
Improves glycogen resynthesis

Mechanism of Action
The theories behind protein supplementation are
based upon various factors, including:
 The increased protein requirements for both
strength and endurance athletes.
 The increase in protein synthesis that occurs
with resistance exercise.
 Increasing the availability of amino acids to
muscles after exercise to aid in growth and
repair.
 To provide additional amino acids to fuel
muscles during endurance exercise.
 The insulin-stimulating effect of protein and
thus an enhanced ability to promote glycogen
resynthesis.
Aside from the misconception that the diet needs to
be supplemented with large amounts of protein in
order to promote muscle growth, each of these
factors lend support to providing adequate daily
protein to optimize athletic performance. Whether,
protein supplementation is necessary to help
athletes meet their higher protein needs is
questionable.
Protein Requirements
Research does support that athletes have slightly
higher protein needs than the Recommended
Dietary Intake (RDA) of 0.36 to 0.45 g/pound of
body weight daily for sedentary to recreationally
active people. (See handout #2, “Protein Needs,”

for recommended levels of protein intake for
athletes.)
Athletes have higher protein needs during the early
stages of their training but these needs drop off as
training progresses. In addition, athletes restricting
their calorie intake should consume protein at the
higher end of their recommended intake range.
Most athletes easily meet and often exceed their
daily protein requirements. Protein is needed daily
for:
• Growth, development, and repair of muscle
tissues
• Regulation of metabolism through reactions
controlled by enzymes
• An energy source when calories from fat or
carbohydrate are deficient
Any protein, whether from the diet or from
supplements, that is consumed in excess of daily
need will be:
• Used as an energy source if calories or
carbohydrates are inadequate.
• Stored as fat if protein is eaten in excess of
caloric need.
• Used for its primary and structural roles
(formation of tissues, hormone and antibody
formation, maintenance of water and acid-base
balance, and control of blood-clotting
processes).
In order for protein to function properly for growth,
maintenance, and repair of proteins in the body, the
following two conditions must be met in the diet:
1) Intake of enough essential amino acids to
meet requirements.
2) Intake of adequate amounts of calories.
Protein Supplements and Research
Research fails to show that protein from
supplements is better for the athlete than protein
from food or drink. Athletes who can meet their
protein needs through food do not need to
supplement with protein products. Athletes who are
on strict diets that restrict the intake of animal
products (meat, poultry, fish, eggs, and milk and

milk products) while not replacing these valuable
protein sources with nonanimal protein sources
(beans, legumes, meat alternatives, and grains)
may benefit from taking protein supplements to
help them meet their recommended intake level.
Emerging research exists suggesting that the
timing of protein intake may play an important role
in strength gains and recovery from exercise.
However, evidence does not indicate that protein
from supplements before, during, or after exercise
is more ergogenic than protein from food sources.
There is also a great deal of interest in determining
how individual amino acids, particularly the branchchained amino acids (BCAA), glutamine, Larginine, L-ornithine, L-lysine, and the essential
amino acids (EAA) may influence physical
performance when consumed as supplements
alone or in conjunction with existing dietary
supplements (i.e., carbohydrate replacement
beverages) (see handout# 71). The methodological
differences among studies (type and form of amino
acid, timing, dosage, macronutrient content of
surrounding diet) make it difficult to clearly evaluate
the efficacy of individual amino acid supplements
and physical performance effects.

 Lethargy
 Foul smelling breath
 Low muscle and liver glycogen stores
 Loss of appetite
Consumption of high levels of individual amino
acids may cause mild to severe stomach distress
(cramps, diarrhea). In addition, high intakes of a
single amino acid can adversely influence the
absorption of other amino acids.
The Bottom Line
•

Athletes do have higher protein needs than
sedentary and recreationally active people,
but these needs can be easily met thorough
food and beverages providing protein (see
handout #2, “Protein Needs”).

•

Protein supplements may be most
beneficial for athletes on restrictive diets
that keep them from meeting their daily
protein needs.

•

Protein supplements do not generally cause
adverse effects, unless consumed in
excessive amounts.

•

Protein supplements are an expensive way
to meet daily protein needs, and research
does not support any benefit from obtaining
daily protein from supplements versus foods
and beverages.

•

Individual amino acid supplements do not
currently have enough research to support
their efficacy in improving physical
performance when an athlete is consuming
enough protein and EAA from their diet.

•

Protein supplements can play a helpful role
in an athlete’s dietary plan, during times
when consuming typical protein-rich meals
is difficult, (e.g., on the field between
events, traveling). It is during these
circumstances that protein supplements
may help athletes meet their recommended
daily protein intake.

Adverse Events
The metabolism of excess protein releases
nitrogen, which must be excreted from the body,
mainly as urea, but also as ammonia, uric acid, and
creatinine. It is the job of the kidneys to package
and excrete this nitrogen, so athletes with impaired
kidney function may be at risk for kidney damage
with excessive protein intake. However, athletes
with normal kidney function should not experience
this negative effect on their kidneys. Nonetheless,
researchers recommend staying below 2 g/kg body
weight each day to play it safe.
Excessive protein supplement intake does increase
an athlete’s risk for dehydration while also
increasing calcium excretion from the body.
Therefore, athletes consuming protein supplements
need to drink extra fluid to prevent dehydration.
These athletes should also be careful to consume
the recommended daily calcium intake for their age
in order to prevent excessive calcium loss from
their bones and an increased risk for the bone
thinning disease osteoporosis
Finally, excessive protein intake can cause an
athlete to have inadequate daily carbohydrate
intake that can lead to:

Protein Supplements
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Essential Amino Acids (EAA)
What Are Essential Amino Acids?
There are two main types of amino acids:
nonessential (our bodies can synthesize them)
and essential (EAA) (our bodies cannot make
them – they have to be consumed from food
and drink). Thee nine essential amino acids
are: phenylalanine, histidine, isoleucine,
leucine, lysine, threonine, methionine,
tryptophan, and valine.
Ergogenic Claims
 Promotes muscle growth
 Improve strength and recovery
Mechanism of Action
Amino acids are the building blocks of all the
proteins in our body, including muscle.
Research shows that only the EAA are needed
to stimulate protein synthesis (creation of new
proteins) and must be present daily to meet
the body’s protein repair and growth demands.
Amino Acid Supplements and Protein-rich
Foods
Timing of protein intake for muscle growth is
important, but which should an athlete
consume – a whole food that contains a
complete protein, like chicken or beans, or a
protein powder or amino acid mixture? To
begin with, not all protein or all amino acids are
treated equal.
Animal versus Plant Protein
Dietary protein from animal sources is
considered complete because it contains all
the EAA the body needs. Protein can also
come from plant sources and is often
considered incomplete because, with the
exception of soy, most plant proteins do not
contain all the EAA on their own. Two plant
proteins, like beans and rice, can be eaten
together to provide all EAA. To stimulate
muscle growth, research has shown that only
EAA are needed. Therefore, athletes should

be careful to choose complete proteins as part
of their training diets.
What Does the Research Say?
Emerging research supports a benefit of
consuming protein, as amino acids, either
before or after resistance training to help
promote muscle growth and repair. In one
study, when healthy, recreationally active
people consumed amino acids 1 hour following
resistance exercise muscle protein growth was
stimulated. Further, when a similar population
consumed an amino acid-carbohydrate
solution (consisting of 6 grams (g) of EAA and
35 g of carbohydrate) immediately before or
after resistance exercise, muscle growth again
occurred. Interestingly, with this study, muscle
growth was improved when the solution was
consumed before exercise. It is possible that
the increased blood flow that occurs with
exercise may enhance the delivery of amino
acids to muscle when consumed before
exercise and thereby translate into greater
muscle mass gains.
Moreover, a study evaluating the effect of 25
grams of protein (from a protein powder) on
muscle fiber size during 14 weeks of
resistance training found that when the protein
drink was consumed immediately before and
after exercise and in the morning of rest days
muscle fiber size increased leading to
increases in muscle mass.
How Much & What Protein?
As little as 6 g of EAA can enhance muscle
protein synthesis when ingested before or after
resistance exercise. But if this amount needs
to come from individual amino acid
supplements or from a whole food source is
not completely known. Either way, it likely does
not matter if the 6 g of EAA come from a
complete protein source (such as chicken or
soy) or as an EAA supplement. Finances

(sports supplements can be expensive) as well
as the athlete’s individual preference will likely
make the ultimate decision on what to choose
to supply this 6 g EAA.
Should Carbohydrate Be Added to Protein?
Adding carbohydrate to the resistance-training
protein-rich snack may further enhance muscle
growth because the carbohydrate stimulates
insulin release. Insulin has been shown to
decrease muscle breakdown following
exercise.
While a promising combination, the research in
this area has been complicated by the fact that
some studies that add carbohydrate to a
protein-rich snack (usually as a drink) and
compare it with drinks with carbohydrate or
protein alone, fail to control for the additional
calories from the added carbohydrate. This
makes it difficult to determine if it was the
added carbohydrate or added calories that
caused the enhanced muscle growth.
To help alleviate this issue, research has been
done using drinks of EAA + protein +
carbohydrate or carbohydrate alone that
contain the same amount of calories.
Results from research comparing carbohydrate
recovery drinks with or without protein have
shown that a drink with EAA + protein+
carbohydrate could stimulate muscle growth
more than a carbohydrate-alone drink. It has
been suggested that the carbohydrate-induced
insulin inhibition of muscle breakdown in
combination with the amino acid stimulation of
muscle growth may explain why adding
carbohydrate to a resistance-training proteinrich snack can improve muscle growth.
Because the peak anabolic (i.e., building)
effects of carbohydrate and amino acids may
occur at different times, to enhance the
anabolic properties of both it has been
suggested that carbohydrate intake should
precede amino acid intake.

Carbohydrates and Protein from Food or
Supplements?
Consuming a protein-rich whole food
(containing all EAA) like chicken takes longer
to digest than an EAA supplement. Therefore,
when a protein-rich food is consumed at the
same time with a carbohydrate-rich food (like
rice) the anabolic effects of the EAA in the
protein-rich food may complement the peak
anabolic effect of insulin from the
carbohydrate-rich food better than individual
EAA supplements.
Adverse Effects
Consumption of high levels of individual amino
acids may cause mild to severe stomach distress
(cramps, diarrhea). In addition, high intakes of a
single amino acid can adversely influence the
absorption of other amino acids.

The Bottom Line
The matter of optimal protein and carbohydrate
consumption for muscle growth is a hot topic in
sports nutrition that will likely receive more
attention in the future. For now, resistancetraining athletes should focus attention on
choosing complete sources of protein (that
provide all EAA) and consuming them with
some carbohydrate either before or
immediately after resistance exercise.
Sources of Complete Protein
Lean beef, turkey, poultry
Beans with rice
Fish (tuna packed in water)
 Soy protein (tofu, tempura)
Lowfat milk and milk
products

Essential Amino Acids (EAA)
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Ribose
What Is Ribose?
Ribose is a simple carbohydrate that is essential
in the production of nucleotides. It also
constitutes part of the building blocks forming
deoxyribonucleic acid (DNA) and ribonucleic
acid (RNA). Ribose serves as the sugar part of
adenosine triphosphate (ATP).

Ergogenic Claims





Increases ATP synthesis and reformation
Enhances muscle recovery and growth
Enhances high-power exercise
performance
Improves restoration of energy levels in
heart and skeletal muscle

Basis as an Ergogenic Aid
It is hypothesized that the ability of cardiac and
skeletal muscle to resynthesize ATP is limited by
ribose supply, since ribose is a necessary part of
the sugar component of the adenine nucleotide
structure of ATP. Therefore, theoretically,
supplementing with ribose will increase supply in
the skeletal and cardiac muscle, improving ATP
resynthesis, enhancing the body’s ability to
produce energy, and improving athletic
performance.

Ribose and Research
While animal studies do show some benefit of
ribose administration in the synthesis of cardiac
ATP levels, the research in humans is limited
and not much has been done focusing on ribose
supplementation and athletic performance. Most
of the research in humans showing positive
effects of ribose supplementation has been done
in patients with heart or circulatory problems
who initially do not have the ability to synthesis
ribose. Additional research showing support for
ribose supplementation in humans showed
benefits for tolerance to postexercise induced
muscle soreness, but again this research was

conducted on patients with enzyme deficiencies
important in ATP synthesis.
The limited research to date that has been done
on the potential benefits of ribose
supplementation on athletic performance shows
no benefit. In a study of 20 healthy males,
exercise-trained for 7 days and receiving a daily
4-gram ribose supplement, results did not show
any benefits from ribose supplementation on
muscle ATP recovery, muscle force, and power
output during maximal intermittent exercise
training.

Adverse Effects
Ribose is a naturally occurring carbohydrate in
our bodies and while there are no identified side
effects of taking ribose no research exists
exploring long-term usage safety.

The Bottom Line
The existing evidence showing a benefit for
ribose supplementation is mainly limited to
animal models and people with health problems.
The limited research in exercising humans
supports no added benefit of supplementation.
However, there is not enough current research
to support or refute ribose as an effective
ergogenic aid.
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Vegetarian Athlete:
Sports Nutrition Guide
A nutritionally well-balanced vegetarian diet
can provide athletes with all the nutrients
they need to perform at their best.
However, vegetarian athletes need to
choose the right types and amounts of
foods to meet their nutrient needs.
Vegetarian diets are identified by the types
of foods included in the diet:
• Vegans eat no animal products or
foods of animal origin.
• Lacto Vegetarians eat dairy
products.
• Lacto/Ovo Vegetarians eat milk
products and eggs.
• Lacto/Ovo/Pesco Vegetarians eat
milk products, eggs, and fish.
Some vegetarian athletes may be at risk for
inadequate energy, protein, vitamin, and
mineral intakes, but with proper education
the vegetarian athlete can plan his or her
diet to meet the recommended nutrient
needs.
Energy
Vegetarian athletes do not have higher
energy requirements than athletes eating
foods from animal origin, but due to the
high-fiber, low-fat content of many
vegetarian diets, athletes may have
difficulty eating enough to meet energy
needs. To meet their energy requirements,
vegetarian athletes should eat smaller,
more frequent meals throughout the day,
drink plenty of fluids to help digest their
high-fiber intake, and eat energy-dense
snacks like nuts and seeds.
Protein
It is a myth that vegetarian athletes cannot
meet their protein requirements if they do
not eat foods from animal origin. By
including a variety of legumes, grains, and
soy products in their diets each day,

vegetarian athletes can meet their protein
requirements.
Plant Protein Sources
• Legumes (beans, chickpeas, peanut
products, lentils)
• Nuts and seeds
• Tofu and other soy products
(tempeh, miso, soymilk)
• Commercial meat alternatives (Soy
burgers, Crumbles)
• Textured vegetable protein, seitan,
and wheat gluten
• Whole grains (brown rice, wholewheat pastas and breads)
Animal Protein Sources Included in
Some Vegetarian Diets
• Milk, cheese, yogurt
• Eggs
• Fish
Vitamins
Vegetarian athletes can be at risk for
Vitamin B12 and Vitamin D deficiencies.
Vitamin B12 is found mainly in animal foods
sources, but some foods are fortified with
this vitamin, so vegetarian athletes who do
not include any foods in their diet from
animal origin, like vegans, may need to take
a Vitamin B12 supplement daily to ensure
they meet their requirements. Vitamin D is
found in fortified milk products and fish oils,
but can also be synthesized in the skin with
15 minutes of daily sun exposure on bare
skin. Some soy products are fortified with
vitamin D, but for the vegetarian athlete
without much exposure to sunlight or
fortified food sources, a vitamin D
supplement may be necessary.
Minerals
Vegetarian athletes can be at risk for
inadequate intakes of the minerals calcium,
iron, and zinc. Animal food sources

providing calcium, iron, and zinc are
generally considered more bioavailable
sources; however, plant-derived food
sources can provide adequate amounts of
these nutrients if the following guidelines
are followed.

B12, and possibly vitamin D, calcium, iron,
zinc), they can meet their nutrient
requirements.

Calcium
Choose calcium (Ca) fortified products:
 150–500 mg Ca in 1 cup fortified soy
milk
 80–230 mg Ca in 4oz fortified tofu
 155 mg Ca in 1 cup tempeh
 175 mg Ca in 1 cup cooked
soybeans
 300 mg Ca in 1 cup fortified orange
juice
Eat green leafy vegetables
 360 mg Ca in 1 cup cooked collard
greens
 250 mg Ca in 1 cup cooked turnip
greens
 180 mg Ca in 1 cup cooked kale
Choose other Ca-rich foods:
 340 mg Ca in 2 tbsp blackstrap
molasses
 160 mg Ca in 2tbsp sesame seeds
 135 mg Ca in 5 medium figs
 90 mg Ca in ¼ cup almonds

Breakfast
1 packet instant oatmeal
1 cup Ca-fortified soy milk
¼ cup raisins
½ cup Ca-fortified orange juice

Iron
Eat iron-rich plant foods (fortified cereals,
beans, bulgur, blackstrap molasses) with
foods high in Vitamin C (citrus fruits and
vegetable greens).

Snack
1 cup fruit cocktail

Zinc
Choose plant-based foods that are good
sources of zinc:
 Bran flakes, wheat germ, legumes,
soy products, corn.
Vegans
Strict vegetarians, like vegans, who do not
include any foods from animal origin in their
diet can be at greatest risk for nutrient
deficiencies. However, if they include a
variety of plant-based foods into their diet
and supplement where necessary (vitamin

Sample 2,000 Calorie Vegan Diet

Lunch
1 cup vegetarian chili
2 pieces whole-wheat bread
2 teaspoons margarine
1 cup spinach salad
1 tablespoon Italian dressing
½ cup orange slices
Snack
1 cup soy yogurt
1 banana
Dinner
Tofu stir-fry: 5 ounces tofu, 2/3 cup brown
rice, 1 cup broccoli, 2 tablespoons stir fry
sauce
1 bran dinner roll
1 cup Ca-fortified soymilk

Nutritional Breakdown
% Calories:
17% protein (86 grams)
56% carbohydrate (297 grams)
27% fat (61 grams)
Vitamins & Minerals:
Calcium–1,300 mg
Iron–38 mg
Zinc–13 mg
Vitamin B12–6 mcg
*Vitamin D–86 IU
*should supplement if no sun exposure
Nutrient Analysis Source: ESHA Food Processor,
version 7.5

Vegetarian Athlete: Sports Nutrition Guide
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Eating Disorders in Athletes
Definitions
Eating disorders is the broad term applied to
severe behaviors that interfere with what is
considered “normal” eating behavior. It
applies not only to anorexia and bulimia
nervosa, but to another category of
disturbed eating behaviors: eating disorders
not otherwise specified, which include
compulsive overeating and anorexia
athletica.
The term disordered eating is often used
interchangeably with eating disorders, but it
differs in that disordered eating does not
have a specific diagnosis, while eating
disorders do.
Outcome and Consequences
The outcomes for individuals with eating
disorders are highly variable. Some people
fully recover after a single bout with
anorexia nervosa, others exhibit a
fluctuating pattern of weight gain followed by
a relapse, and others experience a
chronically deteriorating course of the illness
over many years. In some cases,
hospitalization is required to help restore
weight and to manage fluid and electrolyte
imbalances.
The long-term consequences of intractable
anorexia nervosa can be fatal. In treated,
nonathletic groups of people, anorexia
nervosa has a 10-18% mortality rate with
death most commonly resulting from
starvation, suicide, or electrolyte imbalance.
The long-term outcomes of bulimia nervosa
are unknown.
Occurrence and Recovery
Clinical eating disorders rarely occur before
puberty, but there are indications that when
they do, the severity of associated mental

disturbances may be greater and the
chances for recovery are poorer than when
they begin in early adolescence, between
ages 13 and 18 years. Recovery from eating
disorders also varies with the stage of
development of the disorder, duration of the
disorder, and previous history of counseling
intervention. Early intervention tends to
improve the chances for a better outcome.
Prevention
Limited opportunities are available for
primary prevention of eating disorders by
sports and health professionals because
they have little control of the many factors
that contribute to the development of eating
disorders. Instead, professionals should
focus on secondary interventions by
providing prevention education.
Educational Guidelines


Education should be targeted at a range
of levels: athletes, parents, coaches,
athletic/strength training staff,
physicians, and athletic administrators



Education should provide information on:
• The importance of and guidelines
for healthy eating and exercise
practices.
• Appropriate expectations
concerning body weight and
body composition.
• Methods to screen for eating
disorders.
• Available local resources for
prevention and treatment of
eating disorders.
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Identifying and Managing
Eating Disorders in Athletes
Awareness of warning signs of disordered
eating and eating disorders helps to identify
problems at an earlier stage. Early identification
often results in better outcomes with treatment.
Eating Disorder Warning Signs
•
•

•
•
•
•

Gradual reduction in the variety of
“allowed/safe” foods in one’s diet.
Elimination of fatty foods first, then other
foods like meat, milk and food made with
milk, and breads and cereals until only a few
foods remain safe to eat.
Becoming a vegetarian when vegetarianism
is not practiced for religious or
environmental reasons.
Obsession with quantities of foods and
ability to report exact amounts eaten and the
calorie and fat content of foods.
Rigid timing of eating foods and avoiding
eating in public.
Dramatic or noticeable weight loss or gain.

Anorexia Nervosa Warning Signs
• A preoccupation with food, calories, and
weight.
• Wearing baggy or layered clothing.
• Relentless, excessive exercise.
• Mood swings.
• Avoiding food-related social activities.
Bulimia nervosa Warning Signs
• Bathroom visits after meals.
• Depressive moods.
• Strict dieting followed by eating binges.
• Increased criticism of one's body.
Tips for Identifying Athletes at Risk for
Eating Disorders
•

Ask athletes questions about their training
practices to find out if they have excessive

•

•

exercise patterns, an obsessive pursuit of
training even when fatigued or injured, and
an obsessive knowledge of the calorie
expenditure of training sessions.
Be around athletes when they are eating
and observe their eating practices and
assess them for potential disordered eating
practices.
When reviewing the food intakes of athletes
who have risk factors for eating disorders,
ask them questions to determine if they
have obsessive food related behaviors.

Managing Eating Disorders
•

It is important to refer athletes to specialists
for treatment if risk factors are found for
disordered eating.

•

Treatment of eating disorders requires a
multidisciplinary approach, including a
psychologist/counselor, medical practitioner,
and a dietitian, all with expertise in eating
disorders.

•

An athlete with disordered eating is often
unwilling or ambivalent about seeking help.
It is necessary to establish rapport and trust
to help them understand the importance of
referring them to specialists for treatment.

•

In sports where low body weight or low
body-fat levels are desirable, some athletes
or coaches are sometimes unrealistic in
setting goals for body weight and
composition. A discussion with the athlete or
coach can sometimes be effective in
resetting weight and body-fat levels to more
healthy levels.

•

Present examples of successful athletes
who do not follow fad diets and those who
have a healthy relationship with their
physique and food.
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Nutrition for Injury Recovery
All nutrients play roles in injury recovery. Some nutrients are especially critical to
healing damaged skin, muscles, ligaments, tendons, and bones. Adequate intakes of
these nutrients from foods, beverages, or supplements can help aid the healing
process and get you back into training.

Nutrients

Healing Functions

Some Food Sources

Protein

Tissue growth, repair, and
maintenance

Meat, fish, beans, eggs, nuts,
seeds, milk and foods made with
milk

Iron

Transportation of oxygen to
body cells, structure of
hemoglobin

Red meat, eggs, fortified cereals,
spinach, potato, avocado

Red meat, chicken, oysters, fortified
cereals, lentils, almonds, chickpeas, yogurt

Zinc

Physical growth, wound
healing

Copper

Collagen formation
(connective tissue)

Vitamin C

Collagen formation
(connective tissue), scar
tissue, bone growth and
repair, iron absorption,
antioxidant, helps fight off
infection

Citrus fruit and juice (lemon,
oranges, grapefruit), papaya, green
peppers, strawberries, Brussels
sprouts, tomatoes, cabbage,
spinach, potatoes, cauliflower

Vitamin A

Epithelial cell (skin tissue)
formation, helps fight off
infection

Green and yellow vegetables,
yellow fruits, fortified margarine,
butter, egg yolks, whole milk, fish

B vitamins

Help produce red and white
blood cells, aid in antibody
formation

Yeast, leafy green vegetables,
beans, lean meats, milk, eggs,
cheese

Vitamin E

Antioxidant

Vegetable oils, vegetables, wheat
germ, whole grain products, nuts,
fruits, meats

Whole-grain products, seafood,
oysters, nuts, seeds

Nutrient Supplements for Injury Recovery
•
•

Consume 0.7–1.0 grams of protein per pound of body weight.
Take one multivitamin/mineral supplement per day.
o Choose a multivitamin/mineral supplement with the letters “USP” on the
label to assure accurate dose and reliable solubility of the nutrients in the
supplement.
o Choose a multivitamin/mineral supplement that contains at least 100% of
the Dietary Reference Intake (DRI) for each nutrient.
o Choose vitamin-rich and mineral-rich foods or supplements to obtain
these additional amounts of nutrients.

Recommended Supplementation
Longer Term Injury Recovery

Acute Injury Recovery

Vitamin C 200–400 mg / day

Vitamin C 1,000 mg / day
(after acute injury healing phase taper dose to lower
amount).

Vitamin E 200–400 mg / day
(take vitamin E as d-alpha-tocopherol)

Vitamin E 400–800 mg / day
(take vitamin E as d-alpha-tocopherol)
Zinc 34–40 mg / day

•

Do not exceed the Upper Limit (UL) for vitamin or mineral intakes. ULs are
amounts of vitamins and minerals from food and supplements combined that are
not likely to cause adverse effects when consumed regularly. This means these
are probably safe daily intake amounts. The lowest UL value in the range is for
women and highest value for men.

Upper Limits–Vitamins
Vitamin A: 2,800–3,000 mcg (ug) /day
Vitamin C
2,000 mg /day
Vitamin E 800–1,000 mg / day

Upper Limits–Minerals
Iron
45 mg / day
Zinc
34–40 mg / day
Copper 8,000–10,000 mcg (ug) / day

B- Complex Vitamins:
B-1 Thiamin
Not Determined
B-2 Riboflavin
Not Determined
Niacin
30–35 mg/day
Vitamin B-6
80–100 mg/day
Folate
1,000 mcg (ug) /day
Pantothenic acid Not Determined
Biotin
Not Determined
Vitamin B-12
Not Determined
Note: There are no ULs set for vitamins and minerals not listed.

Nutrition for Injury Recovery
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Nutrition and Exercise Tips
for Athletes with Diabetes
All athletes face many challenges and obstacles while striving to reach their
goals, and athletes with diabetes face even more challenges. The guidelines
below can help the athlete with diabetes to minimize exercise risk to blood
sugar control and maximize performance.
Checklist for Peak Performance:

 Be consistent. Exercise at the same time (or close to it) every
day.

 Buddy up. Exercise with someone else who knows you have
diabetes and is aware of the signs of hypoglycemia.

 Self-monitor. Self-monitor your blood glucose levels during
training. This will help you determine your energy and insulin
needs.

 Eat more. During training keep insulin dosage consistent and
eat more food to help avoid hypoglycemia postexercise. If
adding more foods doesn’t help, talk to your doctor about
adjusting your insulin dosage.

 Eat first. Always eat first, then exercise. Eat a snack before
you exercise if your blood sugar level is low.

 Pack. Always pack some form of sugar (juice boxes, glucose
tablets, raisins) with you and bring change for a vending
machine in case you experience hypoglycemia.

 Snack. During prolonged activity (greater than 40 minutes),
make sure to snack on 15-30 grams of carbohydrate for every
15-30 minutes of exercise in order to consistently replace
glucose supply.

 Forget carbo-loading. Diabetes impairs the body’s ability to
store and utilize carbohydrate, so avoid trying to carbo-load.
Instead, eat more food during exercise to keep blood sugar
levels within a healthy range.

 Stop and eat. After exercise, eat more than usual to prevent
hypoglycemia from occurring during the night or the following
day.
Adapted by permission from Tips for Athletes with Diabetes, by Nancy Clark.

Guidelines for Carbohydrate Intake During Exercise
Check Blood Glucose
If blood glucose < 70 mg/dL:
1. Stop exercising!
2. Eat a snack with 15 grams
(g) carbohydrate.
3. Rest 15 –20 minutes then
retest blood glucose.

If blood glucose < 80 mg/dL:
1. Eat a snack with 15 g
carbohydrate.
2. Rest 15 –20 minutes then
retest blood glucose.

If blood glucose 70-100 mg/dL:
1. Eat a snack with 15 grams
(g) of carbohydrate.
2. Resume activity.
3. Stick to usual
carbohydrate intake.

If blood glucose > 100 mg/dL:
1. Keep exercising.
2. Stick to usual
carbohydrate-intake
schedule during activity.

If blood glucose 80-120 mg/dL:
1. Resume Activity.
2. Stick to usual
carbohydrate-intake
schedule during activity.

If blood glucose 80-120 mg/dL:
1. Resume activity.

If > 1 hr to next meal:
1. Eat a snack with 15 g of
carbohydrate.
2. Stick to usual
carbohydrate-intake
schedule during activity.

Snacks with 15 grams (g) of
carbohydrate
•
•
•
•
•
•
•
•
•
•

A medium piece of fruit
½ cup orange juice
½ medium bagel (1 oz)
1 cup Cheerios®
8 animal crackers
3 pieces of hard candy
6 saltines
2 tablespoons of raisins
1/3 of a Power Bar®
1 cup Gatorade®

Chart source: Reprinted by permission from the
American Dietetic Association, figure 19.3. © 2006
American Dietetic Association.

Nutrition and Exercise Tips for Athletes with Diabetes
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Minimizing Your Risk for Infection
Athletes who train seriously hate to miss a day of preparation, but
no one, not even athletes, are immune to getting sick. To minimize
the impact that exercise can have on immune function, athletes
should follow these guidelines:
• Keep stress under control. Increased mental stress has been
linked to increased risk for upper respiratory tract infection
(URTI), so athletes under a lot of stress may benefit from
practicing stress management techniques.
• Eat a nutritionally balanced diet rich in whole grains, fruits,
vegetables, and lowfat, protein-rich foods. The carbohydrate
and antioxidant vitamins and minerals that athletes need to help
ward off the adverse effects of heavy exercise and oxidative
stress from exercise can be met through increased
consumption of foods instead of spending money on expensive
supplements.
• Replace carbohydrates during prolonged exercise, either with
fluids containing carbohydrate or with food.
• Train at an appropriate level. Overtraining can lead to chronic
fatigue and depress the immune system.
• Stick to a regular sleeping schedule. Fluctuations in sleep have
been linked with depressed immunity.
• Avoid rapid weight loss.
• Practice good hygiene. Wash hands frequently. Keep hands
away from eyes and nose and avoid sick people or large
crowds whenever possible before competition.
• Consider getting a flu shot if your competitive season is during
the winter months.
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Minimizing Gastrointestinal Distress
Intense training and competition can cause gastrointestinal (GI) (stomach
and intestinal) distress. Follow the tips below to help minimize and avoid
GI distress during training and competition.
Tips to Help Minimize and Avoid GI Distress
• Practice eating during training. Experiment with how much and
what types of foods your body can digest without discomfort.
• Avoid unfamiliar foods before competition. Stick with foods you
know you can easily digest and won’t leave you feeling heavy and
weighed down. When traveling, bring some familiar healthy snacks
with you.
• Use the bathroom. Make it a habit of emptying your bowel before
training and competition. This will help offset the urge to defecate
during physical activity.
• Stay hydrated. Drink water throughout the day, every day. Avoid
sugar-filled fluids. Sip on sports beverages and water in the last few
hours leading up to training and competition.
• Try liquid meals. If you have a history of chronic diarrhea or urge to
defecate during exercise, try consuming low-fiber liquid meals the
day of and prior to competition.
About 3 hours Prior to Training/Competition Avoid:
•
•
•
•
•
•
•
•
•

Caffeine
Alcohol
Chocolate
Peppermint
Sugary drinks (lemonade, fruit juice/punch, soda)
High-fiber foods
High-fat foods/meals
Protein-rich meals
Unfamiliar foods

Note: If you have a history of GI distress, avoid eating any solid foods 2–3
hours before training/competition. Instead drink plenty of fluids and keep the
carbohydrate concentration of these fluids similar to that of sports beverages
(6% to 8% carbohydrate concentration).
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Sports Nutrition Myths
The Myth
Extra protein intake is necessary to increase muscle mass.
The Basis
Because muscle is made up of amino acids, the building blocks of protein, many
athletes think that eating more protein will translate into having more muscle.
The Science
Protein’s main role in the body is for structure, growth, and repair of body tissues
(muscle included). While having adequate protein in the diet to supply the amino
acids necessary for protein’s functions is important, consuming more protein than
the body needs (see handout #2, “Protein Needs”) will not stimulate muscle
growth. In fact, consuming protein in excess of one’s need can promote
dehydration, kidney and liver problems, weight gain due to storage of excess
protein as fat, and mineral losses. Finally, carbohydrates and fats are the main
fuels used by muscles to grow larger and stronger. Protein is mainly used to
provide the building blocks for repairing muscle damage and aiding growth.
The Myth:
Athletes should avoid sugar before exercise or competition.
The Basis
Sugar can provide an immediate rise in blood glucose and insulin secretion,
which in turn leads to a decrease in blood sugar, called hypoglycemia, which in
turn decreases performance.
The Science
While sugar, or carbohydrate, promotes a rise in insulin secretion and a
concomitant drop in blood glucose levels, research shows that the effect this has
on performance is minimal, if any, for most athletes. While some athletes do
respond negatively to ingestion of carbohydrate within 1 hour of exercise and can
experience a rapid decline into hypoglycemia, this percentage is small and
special preventative actions can be taken for these athletes. Athletes should
consume carbohydrates within 3-4 hours before training or competition. Eating
some carbohydrate within 1 hour of training and competition can help “top off”
muscle glycogen stores and have beneficial effects on athletic performance.

The Myth
Drinking fluids before and during exercise will cause stomach cramps.
The Basis
Increasing the volume of one’s stomach by drinking fluids will cause bloating,
cramps, and discomfort.
The Science
Drinking large amounts of fluid immediately before or during strenuous exercise
may promote abdominal discomfort. However, sipping 16–32 oz of cool fluid 2
hours prior to, and 6–8 oz of cool fluid 15 minutes before exercise will help keep
an athlete hydrated and avoid the discomfort associated with consumption of
large volumes of fluid all at once. In addition, sipping 6–12 oz of cool fluid every
15–20 minutes during exercise will help keep an athlete hydrated without feeling
full, bloated, or uncomfortable. Avoiding fluid prior to exercise and during
prolonged exercise will promote dehydration, which significantly contributes to
gastrointestinal discomfort and cramping. Athletes should practice consuming
recommended volumes of appropriate fluids prior to and during exercise to
accustom their bodies to drinking these volumes of fluid in order to offset any
potential gastrointestinal discomfort.
The type of fluid consumed is also important. Water and most sports drinks aid in
hydration and have a concentration or osmolality level that will not promote
stomach distress. Fruit juices and some soft drinks contain simple sugars in
concentrations that can cause stomach discomfort and cramping and should be
diluted or avoided before and during exercise.
The Myth
Skipping meals helps with weight loss and weight maintenance.
The Basis
Skipping a meal or meals decreases the total amount of calories consumed in a
day and therefore helps with weight loss.
The Science
Skipping meals can cause the body’s metabolism to slow down to conserve
energy, making it more difficult for the athlete to lose or maintain weight. It can
also cause problems with energy levels. Skipping meals, especially early in the
day, can cause an athlete to feel sluggish in the beginning of the day and often
leads to overeating in the later day and evening (when the athlete is less active).
Athletes should eat every 3–4 hours to keep energy levels and metabolism high.
If an athlete wants to cut out calories to aid in weight loss, he or she should focus
on drinking plenty of water, eating lower-calorie-dense foods, like fruits and
vegetables, and limit the amounts of high-calorie-dense foods or beverages they
consume.

Sports Nutrition Myths

The Myth
Drinking pickle juice after exercise is a helpful way to replace sodium lost
through sweat.
The Basis
Exercise, especially in the heat, can cause extensive sweating and sodium loss.
In order to replace this lost sodium, a very salty fluid, like pickle juice is
necessary.
The Science
While athletes can lose enormous amounts of sodium through sweat, drinking
pickle juice to replace this sodium might not be the best answer. A 2 oz shot of
pickle juice will provide 600–800 mg of sodium. However, the associated distaste
limits how much sodium an athlete can replace by drinking pickle juice. More
importantly is that shots of pickle juice after a hot game or practice don’t supply
the necessary volume of fluid that is needed to help the body efficiently restore
sodium (electrolyte) and fluid balance. Without restoring both electrolyte and fluid
balances, the athlete is still susceptible to overheating, poorer performance, and
delayed recovery.
If an athlete can tolerate the taste of 4–5 oz of pickle juice, the minimal amount
(2,500–5,000 mg) necessary to help replace a typical sodium loss during 1 hour
of activity, while consuming lots of fluids to replenish body water lost and aid in
excretion of any excess sodium, then there is no real physiological harm in
drinking pickle juice. However, it might be easier and tastier to replace sodium
and fluid losses by adding a ¼ to ½ teaspoon of salt to a sports beverage.
The Myth
Drinking soda or other carbonated beverages will increase a person’s risk
for stress fractures and broken bones.
The Basis
Soda and carbonated beverages contain high amounts of phosphorus and
caffeine (if not decaffeinated). High intakes of phosphorus may cause leakage of
calcium from the body’s bones and high intakes of caffeine cause calcium to be
lost in the urine.
The Science
The typical American diet provides more phosphorus than calcium, thanks to
soda and processed foods. However, despite this skewed ratio of phosphorus to
calcium, research shows that high phosphorus intake from soda does not
adversely affect bone or increase a person’s susceptibility to fracture if they are
consuming the recommended Dietary Reference Intake for calcium. A high
caffeine intake from soda, coffee, or tea will promote loss of calcium in the urine.
Consuming adequate calcium throughout the day will offset this loss. Ultimately,
the link between soda consumption and weaker bones is most likely a result of
soda replacing calcium-rich beverages and not the ingredients in the soda
adversely affecting bone.

Sports Nutrition Myths
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Eating on the Road
Traveling causes many problems for athletic performance. Arrangements are often made to minimize or
eliminate the problems of jet lag, unfamiliar surroundings, and environmental factors by traveling earlier and
practicing in the competition arenas.
Repeated studies have shown that an athlete’s diet has a big impact on their performance. Although it
takes a little more effort to maintain a proper diet while traveling, it is well worth the effort. Use the
suggestions below to have a top-notch diet on the road.

1. Pack nutrient-dense foods for the trip. Many foods can be packed easily in a gym bag or suitcase.
By bringing your own food, you can eat familiar foods. This is especially important when traveling to a
foreign country, where familiar foods may be harder or impossible to find. The following is a list of
nutrient-dense foods that can travel easily.
sports bars
dried fruits
pop-tarts
cereal
seeds

granola bars
pretzels
graham crackers
fig bars
trail mix

crackers
jelly
peanut butter
nuts

carrot sticks
bagels, breads, rolls
canned tuna
canned liquid meals

2. Upon arriving at the place of competition make a trip to a local store to pick-up some essentials.
Picking up some basic foods can allow for some meals to be eaten in the hotel, especially if there is a
microwave and/or a refrigerator available. Some of these items may include:
lowfat or skim milk
canned beans
fresh fruits and vegetables
lowfat luncheon meats

cottage cheese
lowfat dressing
applesauce
lowfat yogurt

juice
cereals
cheese
bagels

soups
breads
tortillas
water

By buying a few of these essentials, any meal or snack can be made in the hotel room. For instance,
the following is a quick and easy meal plan for a day in a hotel room.
Breakfast

Lunch

Dinner

A bowl of cereal with
milk and
a glass of juice
or
A piece of fruit and a
bagel

Tuna or peanut
butter and jelly
sandwich
Carrot sticks
Fresh fruit and a
granola bar
Lowfat or skim milk

Sandwich with lowfat
luncheon meats
Salad or soup
A glass of juice or
milk

Snacks
Fig bars
Graham crackers
Fruit
Lowfat yogurt
Cereal
Granola bars
Cut up veggies

3. If eating in hotel rooms or packing foods is an impossibility, it is still possible to eat for
performance at restaurants. Most restaurants have lower-fat items to choose from. In some
cases finding these lower-fat items may take some detective work, but in other instances the
restaurant may have some healthier items already indicated on the menu. In either case it is
important to know what to look for. The following are some general guidelines.

• Order pancakes, French toast, muffins, toast, cereal, poached eggs, Canadian bacon, fruit, juices.
These are lower in fat than traditional breakfasts with high-fat meats (sausage, bacon) or biscuits
and gravy, and omelets with regular cheese.
• Request that toast, pancakes, etc. be served without butter or margarine. Use syrup or jam to keep
carbohydrate high and fat to a minimum.
• Choose lowfat milk products (skim or 1% milk, lowfat yogurt, lowfat cheese, etc.)
• Fresh fruit may be expensive or difficult to find. Carry fresh and/or dried fruits.
• Cold cereal can be a good breakfast or snack...carry boxes in the car or on the bus. Keep lowfat milk
in cooler or purchase at convenience stores.
Lunch
• For sandwiches look for lower fat meats, such as turkey and chicken. Remember that most of the fat
in sandwiches is found in the spread. Prepare or order without the "mayo," "special sauce," or
butter. Use ketchup or mustard instead.
• Choose foods that are broiled, baked, microwaved, steamed, or boiled rather than fried, and try to
avoid breaded items.
• Salad bars can be lifesavers, but limit the amounts of regular dressing, olives, fried croutons, nuts,
and seeds...you could end up with more fat than any super-burger could hope to hold! Choose
lowfat salad dressings. If lowfat dressings aren't available, pack your own.
• Baked potatoes should be ordered with butter and sauces "on the side." Add just enough to moisten
the carbohydrate-rich potato.
• Broth-based soups and crackers can be good lowfat meals; stay away from cream soups.
• Juices, lowfat milk, and lowfat milk shakes are a more nutritious choice than soda pop.
Dinner
• Go to restaurants that offer high-carbohydrate foods such as pasta, baked potatoes, rice, breads,
vegetables, salad bars, and fruits. If you find these places are few and far between, make a deal
with the owner or cook to prepare those foods for your team on certain days...it could be their way
to contribute to the success of athletes.
• Eat thick crust pizzas with lowfat toppings such as green peppers, mushrooms, Canadian bacon, and
onions. Avoid fatty meats such as pepperoni or sausage, extra cheese, and olives.
• Eat breads without butter or margarine...use jelly instead. Ask for salads with dressing "on the
side" so that you can add minimal amounts yourself. Ask for lowfat salad dressings.

Restaurant
Mexican

Choose
Soft corn or flour tortillas; chicken or
bean burritos or soft tacos; fajitas; rice;
salsa; gazpacho soup

Italian

Pasta with marinara, marsala, red
clam, or tomato sauce; cheese pizza
with vegetables; minestrone soup
Chicken chow mein; chicken or beef
chop suey; stir-fry with chicken, shrimp,
or vegetables; Hunan tofu; steamed
rice; hot and sour soup; wonton soup;
and fortune cookies

Chinese

Avoid or Limit
Fried taco shells and chips; refried
beans made with lard; cheese; high-fat
condiments such as sour cream and
guacamole
Cream sauces, high-fat dressing, rich
desserts
Deep-fried egg rolls; deep-fried wontons;
sweet and sour pork; tempura

Eating on the Road

American

Lowfat or fat-free salad dressings;
baked potatoes; grilled lean turkey,
chicken, or fish.
Pancakes; dry toast; bagels; waffles;
fruit; whole-grain cereals; lowfat
muffins.

Cafe

High-fat dressing in salad bars;
mayonnaise, French fries; milkshakes.
Pre-buttered items, such as croissants,
biscuits, and muffins; high-fat meats
such as sausage and bacon; limit
coffee.

LOWFAT BUZZ WORDS
steamed
broiled
poached
garden-fresh
its own juices
tomato sauce

HIGH-FAT BUZZ WORDS

roasted
marinated in juice or
wine
charbroiled or broiled
Marinara
stir-fried
stuffed with veggies

fried or pan-fried
crispy
buttery or butter sauce
creamed or creamy
sauce
gravy
au gratin

cheese sauce or
stuffed with cheese
scampi sauce
breaded or lightly
breaded
meat sauce
sautéed
Alfredo sauce

4. Don’t forget about fluids. To prevent dehydration you should keep well hydrated at all times, even on
the road, by drinking frequently before, during, and after exercise.
 Do not drown your thirst in calories! Drink plenty of water.
 In restaurants, including fast-food ones, ask for water in addition to other beverages. Request a
pitcher of water be left at your table.
 You can buy bottled water or mineral water at grocery stores and convenience stores.
 Carry squeeze bottles of water, sports drinks, and fruit juices with you, especially on long airplane
flights.
 Limit caffeinated or alcoholic beverages. Caffeine and alcohol are diuretics and cause fluid loss.
5. Plan ahead when flying. If flying is part of your travel plans, don’t forgo good nutrition for airport
fast food and bags of snack foods. If your flight includes a meal, call the airline ahead of time and
request a special high-carbohydrate, lowfat meal.










Minimize Jet Lag
Eat meals at regular times after arriving at the new location.
Drink plenty of liquids, dehydration is often the cause of headaches and
constipation.
Eat a small, high-protein breakfast before the flight:
- Ex: Lowfat yogurt with fruit and nuts
- Ex: Whole-wheat English muffin with eggs (egg substitute or egg whites)
- Ex: Protein fruit smoothie (1 cup lowfat milk or yogurt, ½ cup frozen fruit, 1
scoop protein powder)
Avoid caffeine and alcohol during the flight, they increase water loss.
Exercise after the flight to help reduce the stress associated with travel.
Maintain regular eating and sleeping times on arrival to your new destination.
Stick to your usual schedule as best you can.
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