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INTRODUCTION

Athletes and fitness buffs make specia’l demands of their bodies.
The ‘starting point for meeting those demands is sound nutrition
knowledge and practices combined with optimal physieal training
programs and adeguate rest.
> el

A3

The Sports-Nutrition Kit provides coaches, physical education
teachers and health professionals with current nutrition information
and guidelines for applying that information in classes and athlete
training programs. .

The Sports-Nutrition Kit contajns four components:” *

>

KEY TERMS ‘ L g
INSTRUCTIONAL MATERIALS

.A - Sports-Nutrition Essentials :

"B - Fitness Assessment and Conditioning
C - Nutrition and Athletic Performance .
D - Nutrition-Fitness Assessment Ski}ls Training
Eater's Guide Poster :
Fitness Guide Poster . y

v

L]

o

REFERENCES
APPENDIX

Instructional Aids- Directory »
Suggested Class Activities

High Carbohydrate Daily Food Game Plans
Recommended Dietary Allowances (RDA)
Nutritiopn-Fitness: A Winning Combination
Alcohol - Ups ‘and Downs .
Vegeétarianism . . .

Nutritive Value of Food - Handbook 72
Sports-Nutrition.Tesg and Answer Key

The Key Terms section is an index to nutrition-fithess terminology
and concepts in the kit. Imstructional Materials includes two
-posters and information on the four topic areas listed above. _The

" Instructional Aids Directory provides information on how to obtain _
nutrition and fitness education materials, audio-visual aids, ahd
nutrition-fitness assessment tools. The Reference section lists the
resources used to develop the kit. The Appendix includes additional
reference information listed above: '
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SPORTS NUTRITION
XEY TERMS - v
. 2 i Y . .

The Sports-Nutrition pic'kép_‘contains descriptions and defini- . *
tions for each of the following words or terms. You will be
a winner in the Sports-Nutrition game’ if you.know this key
information. Fill in the definition or description next to,

. .each word. ( Definitions .are on pages listed next.to each term.) _

™~ . ) .
SECTIQE A - SPORTS-NUTRITION ESSENTIALS

Adenosine triphosphate (ATP), p. .30-31

.

Aerobic energy release p. 36-37

* v :
Aergbic exercise p. 34, 36
¢

-
[N

Alcohol p. 167-172 -

Amino. acid p. 3, 36, 38

Anaerobic enérgy release

. Ty

Anaerobic exe‘rcisz p. ‘34, 36

A

’
<

-
o

Basal metabolic rate p. 39

- v’

.

Body' composition p. 42-48

A)
aw

0
-

* Calorie p. 28




‘Farbohydfate

. Cardiovascular system p.

. - . 3 - o -. Y
j. . L " . . % .
7 _ ‘ * Lo . .
Catalyst p. 32 . -
J - : o .

-
4 AN

Cell cytoplasm p. 8, 33,

[y

' ‘~‘ ' .. 9 .
. ' . . ‘ -
Cell meribrane p, 8, 33 . o oS . oo
] .‘ - - . ) ‘ »/' . N . . 0
b ) N . o. ! ‘.‘i
Cell mitochondria p. 8, 33, 38 . . %
{ R4 . *
Cell nuclens p. 8, 33 . v ' .
v ! ) - * L
e ‘,
Complex carbohydraﬁg p.- 9, 143
[ ] . ., &
. ¢ . - . . . -
.Creatine phosphate (CP) p. 30, 37 .
' T : o i ‘ \ »

Digestive system' p. 20-23

o . . ;
Enzyme p. 31-32 SRR

» y )
Fat B 3, 6, 9; 13, 28-30, 33

,,,,,



"‘Jfat°aolub}e vitamins p.- 3

‘e ’ .
. . . 'y

Fatty acid p. 33, 35 -
“

Fiber .p. 3,

-

Fructose p.

[
»

4 .
_ Glucos€ p. 15, 30, 32-34
‘, ' A

as. . ) .

" 6lycogen p. 5, 15, 32, 106

Lo
s -

High intquity exercise p. 35

. : ?

Hydrostatic weight p., 43, 68-78

A

Lactic acid pf & - %

’

L3

Lean body weight p. 4¢3

4

Low to_medium inténsify exercise p. 3§

Maximum oxygen consumption (Yozxnhﬂ) p;‘ss ,

PR

T . : Lo

- ”
. "

. Metabolism p. 17, 29-31, 33




i Minerals ﬁ. 3, 17

ag

- . Nutrient density p. 3, 19

<
-

Nutrition p. 6, 9-19, 94-9¢

-~ \

Obesity p. 6, 43

o e
- Overweighte p. 6, 43

Oxygen p. 32, 97

v a7

1

Percent body fat p. 6, 43

Protein p. 3, 28, 98

Recommended Dietary Allowance (RDA) p. 18-

[ 4

A
a

Recommended range for percent body fat for:
- Adult men 43
Adult women - ,43‘
Children 43

Teenagers 43

Saturdted fat‘ p. 13




Simple carbohydraté p. 9;715-16
Skinfold p. 43

Steady‘state exercise p. 5§
',l' % v
.Unsaturated fat p. 13
SECTION B - FITNESS ASSESSMENT AND CONDITIONING
‘Aerbbiq coqditioniné'principles .
Frequency = p.

A3

;ntensity

v

24
- P
Time (duration) - p.
P

Type of act1v1ty -

Aerobic sports:p. 72, 80

American Association for Health, Physical Educatlon, Regreation
and Dance (AAHPERD) p. 55-68 ™

AAHPERD 4 fitness components measured by the AAHPERD Fitness
Tests are listed below. List the name of the test used tp
measure each component:

Musculo skeletal function/strength - p. 55-60

Musculo skeletal function/flexibility - p. 54-81
, .

® . o A -

Body cémp051tlon - p 55-62

- ; >

b
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-

Cardio respiratory function/endurance - p. 55, 59

~

Anaerobic sports p. 72
]
Maximum heart rate: p. 72

.

-3

Nutritional Assessment components .

' Body composition (anthopometric,measufements) < D
Diet history - p. 51
Biochemid3al profile-- p. §1-52

K .
B

Phases of a physical training;program .

Warm up - p. 7§
Conditioning period - p. 7§

Cool down - p. 75

-

- 3

4

Physical training principles '

Specificity - p. 71, 81

Overload - p. 71

Reversibility - p. 71

- Individuality - p., 71

v .

.
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a

~Pulse p. 75

1

Training heart rate p. 72, 75

- ro

SECTION C - NUTRITION AND ATHLETIC PERFORMANCE

A common mineral deficiency for female athletes p. 98

o

¢

Anabolic steroids p. 97

Caffeine p. 99-101

It

.Calorie content of 1 pound of body fatﬁ,p. 109

. = . .
Carbohydrate loading p. 146

Completé protein‘ p. 173-180
_Déhydration p. 87-91

‘Effect of hydration status on performance p. 87

Electrolyte replacement p. 88, 90, 103

o

. Energy balance p. 108, 109

' © mi smn-num‘riou ' . :
: | 16 .

. . b
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Ergogenic aid p. #7-101

‘'Fat soluble vitamin

p. 3, 98

Food guides:

424-3-2-?Guide to Good Eating - p. 94

<

Vegetarian Food Guide - p. 9§

Function of body fluid p. 87

-Hydration p; 88, 89

a

Incoﬁplete protein p. 173-180

Malnutrition p. 6

-,

Megadose of a vitamin or mineral p,

-
2

Pre-event e¢atinhg guidelines:

. - Psychological considerations - p. 102_.

Size and nutrient compositioh of pre-game meal - p. 102,
- 108

Timing - p. 102, 106

[




Pre-event hxdration guiﬁeiines:
Fluid volume - p. 88 - -

I

Timing - p. 88 ‘ i ' ‘ .
.- .Type of fluids - p. 88, 90 - )
Principles of VIM-athlete training diet:
Variety - p. ésxl < . ; L

~Individuality - p. 96

Moderation - p. 96 v

_Recommended guide for'pound(s5 of weight gain per week p.fﬁoq

v

Recommended guide for weight loss per week p. 108

salt p. 90, 91

Sodium p. 40, 90

3

\

Symptoms and treatment for: » . .

Heat cramps = p. 91

o

Heat exh;ustion - p. 91

Heat stress - p. 91

Heqt"strbke - p.

" i _ 1
- ’ * Yo . : !
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Vegetarian p. 173-"180

Water soluble vitamin p. 3, 98

~

-
- ]

~ SECTION D - NUTRITION-FITNESS ASSESSMENT SKILLS TRAINING
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NUTRIENT ESSENTIALS

-

To date, research nas shown that there are 40 essential human
nutrients. The chart below lists these nutrients. The chart
also shows that several other nutrients are currently being
studied to find out if they too are essential to our health.
The 40 nutrients are classified into six major nutrient groups:
WATER, PROTEIN, FATS, CARBOHYDRATE, VITAMINS, MINERALS. Within
each major nutrient group, there are subgroups, to identify the
various forms of each major nutrient. ’ ‘

. c
] water

]QMQ@E (S*gfcstambes, cellulose or-Siber)®

protein/9 essential amino acids
histidine  Iysine threonine

isoleucine methionine tryptophan
leucine  phenylalanine  valine

] fat / 1 essential fatty acid:
linoleic acid
vitamins/ 4 fat - soluble
A--D--E --K
9 water-soluble.
B, (thiamin) B (pyridoxine)  piotin

“Ba(riboflavin)' B, pantathenic acid
"By (niacin)  folacin  C (ascorbkc scid)

]5minerals/ © major.

" phean 33&‘”?'} lectrolyte
’ orus ssiump electrolytes
magnesium Chloride !

) 9 trace .
iron  copper chromium
Zinc manganese selenium
iodine fluoride molybdenum

4070raL -
other substances which are presently
- being studied to determine
possible human reguirements are:
aluminum choline* strontium
sulfur
titanium
tin - .
- vanadivm
R‘yeit‘l‘ a vc}roig(t‘g lof foods lu‘uithln
€ '4-4-3- an will ge
the essenmkmtr?enégoumwtrgd

” t
- by the body to ‘maintain 3ood health.

*
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"122%
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.The-body is made of six major nutrient groups: Fats, Carbohydrates,
Protein, Minerals, Vitamins and Water. Since all bodies are made

of the -same things, why are they shaped so differently? Body .
composition, that is the percent of body weight that is formed by v
each nutrient, is affected by genetics, nutritional status, age, sex,
and physical fitmess level. The drawiné above shows the average
percentage of body weight formed by each nutrient group in a .typical
human. . ' : :

With increasing age, the percent body fat typically increases and
body water decreases. Males usually have lower percent body fat
than females. The percent body<fat of athletes also varies among
sports. Physically fit people usually have a lower percent body
fat than unfit folks. What people eat and their exercise level can
affect their nutritional status, body composition, fitness level and
athletic performance. ' Many methods are used to‘estimate body
composition. .These methods include measuring height, weight,
skinfolds, body parts circumferences and hydrostatic weighing.

L4 [y
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A

BEHNKE'S THEORETICAL MODEL FOR A REFERENCE MAN AND VOMAN.

- b

’ -

Reference Man nolonm:p Woman

Age - 20-24
Height = 68.5 in. Height = 64.5 in.
Weight = 154 Ib

Weight = 125 ib
Total fat = 231 Ib Total fat = 338 Ib
T (15.0%) A

(27.0%)
Slohge. tlt =1851b . Slorlgo fat = 188 1b
(120%) | :

(15.0%)
Essential fat = 3-4 1b i : Essonhll fat = 7.5- 1%
© (2-5%)

(6-12%)
‘Muscle = (6494'2%) Muscie = 45 Ib

(36.0%)
+ Bone = ;"13‘»8%) Bdne = 15 1b

(12.0%)
Remainder = 389 1b - Remainder = 312 Ib
. (25.3%) ' '

(25.0%)

Age = 20-24

Lean body a

. . Minimal
weight = 136 b weight = 107 1b

+

—

=

Behnke S‘rheorerlcal model/ for a reference 'nqn and woman. The mean values for 13 c/rcumforonco
measures and 8 skeletal diameters, including proport/ondmy constants for the reference man and woman and
comparisons with vanous groups. are prosented in the Behnke and Wilmore monograph.

3

- &

Source: McArdle, W.D. and Katch, F. I

., Katch, V.L. Exercise Physiology.
Lea and Febiger, Philadelphia, 1981. . >

-

The abtove illustratioci shovs

percentage body weight made from fat muscle bone and other
tissues for a reference man and womaﬁ Water protein, fat,
minerals and vitamins form parts of every body cell. Fat is
stored” in the adipose or fat tissue. Carbohydrate is stored
the muscles, or 11ver in a form called glycogen.

&

-

te body composition .differences in

S

also
in

The idea body composition means the right balance of all nutrients

in the body.
lead to malnutrition. .

:
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Inadequate or excessive amounts of any nutr1ent can
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The following chart summarize$ the typical ranges of percent body'
fat for males gnd females. ' .
A

BODY FAT: - MALE  °, FEMALE

N

Essential . 2=5% . '6-12%.
' Average 12-17% 19-25%
Borderline Obese 18-24% 26-30%
Obese 25%+ 30%+
--Athletes 4-18% 6-30%

° .
Malnutrition means bad nutrition due to either a deficiency or

- exgesses of essential body nutrients. For example, excessive
consumption,of energy nutrients can lead to obesity. .Obesity 'is
defined as being® overfat. Overweight is defined as exceeding the
maximum weight for sex, height, and frame size listed in standard
tables. However, standard tables represent only average data for
the population as a whole and don't cdnsider bcdy composition.

. There are many people who are overweight on the basis of ‘comparison
to standard height-weight tables, yet they have a normal or lower

~ thah normal amount of body fat. Thus, they are overweight, but

not obese (over fat). Many athletes tend to fall into this group
as a result of their ‘heavy bones and large muscle mass. Others

.who are not physically fit fall within the standard range of weights
for their sex, height, and frame size, yet have more than a normal
amount of'pody fat. These peoplé are obese, yet of normal weight.
‘Thus it is important to be awa?e of individual body compositiop and
not be overly concerned with whether a person is overweight, under-
weight, or normal weight. :

The follgwing is a standard height-weight table.

4 -
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" STANDARD HEIGHT-WEIGHT TABLE DERIVED FROM
. " LEFE INSURANCE STATISTICS

.
1 »

rable wmlummdundo\m

Height with Shoes . ‘e ‘ :
2-inch Heels Small Medium Large
Feet Inches ~ Frame Frame Frame

«

10 92- 98 96-107 104-119
11 ° 94-101 90-110 .. 106-122
96-104 101-113 108-125
99-107 104-116 112-128
102-110 107-119 115-131
105-113 110-122 118-14
108-116 113-126 121-138
111-119 116-13¢ 125-142
114123 . 120-13" 129-148
118-127 124-13) 133-150
122-131 128-143 137-154
128-135 132-147 141-158
130-140 138-151 145-163
134-144 140-155 . 149-188
138-148 144-150 - 153-173

Y

4

*
«

"

DA AT

»
b b
O-HOOCB NI WN=O

For nude weight, deduct2toalbs.
Prepared by Metropolitan Lifa Insurance Company. Derived primarily from
data of the Build ahd Blscd Pressure Study, 1069, Society of Actuaries.

Dodriblcwddm!ormuodlludm
Height with Shoes

1-inch Heels Small ~ Medium Large
Feet Inches - Frame Frame Frame

. AJ

112-120 118120  ° 126-141.
115-123° 121-133, 120-144

118-128 - 124-138 132-148 °
121-129 127-139 185-152

124133 ..  1%0-143 138156

1284137 = 14-147 142-161

132141 | 138152 147-160

136-145 142-156 151-170

140-150 146-160 155-174

144-154 150-165 150-179

148-158 154-170 164-184

152-162 188-175 166-189

156-187 162-180 . ‘173-104

160-171 167-185 178-199

164-175 £172-100 - © 182-204

b b
Quu-—npuooqﬂom‘tnn
. .

For nude weight, deduct 5to? Ibs. : l . :
Prepared by Metropoliten Life Insurance Company. Derived primerily from
data of the Buil and Bloog Pressure Study, 1959, Society of Actuaries.

Althqugh the tebles give ideel weights for three dif-
ferent frame sizes, ot the time they were published 150 means of
estimating frame size was supplied. A simple rule is to compare
the wristbones of several women or:several men and to make
an arbitrary judgment as to which are small, medium, or large.

-
.




Nutrients foﬂ} cells which in turn form our body composition.

« Cells are the’'basic living unit 1n our body. Just as the engiae
. makes the car run, our cells are tiny engines that keep our body
moving. Cells in different parts of the body look different
and ‘perform different jobs. Some cells form our skin, bones.
" nerves, ,teeth, heart, and other organs just like metal, pllstic,
and rubber form the parts of an engine in a car. . .
A1l cells have some basic parts listed below. . The nucleus directs
the activities of the cell. When a cell divides or uses food, the
nucleus controls what happens. The cell membrane lets in nutrients

from food and helpd keep:out harmful substances. The cell membrane

is made from protein and‘fat. s

Carbohydrate, fat, and protein are the three nutrients ‘that supply
body energy. Alcohol also coptains energy. Thisx energy is
measured, in calories. The energy nutrients must be transported

in the blood to the cell and through the cell memﬁrlne in order .
for the energy they contain to be released. . <
The ¢ytoplasm is the area where arercbic energy release takes
place. JJThe m!tochondrza is where agrobic energy release takes
place. R

~

NUCLEUS

N

MITOCHONDRIA
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: -, NUTRIENT SOURCES AR R

Athletes need increased calories to meet the high-energy demands
of conditigning and comp€tition.’ Athletes can meet the high-
energy challenge of spoxts by increasing food intake. The U.S.
Dietary Guidelines provide ‘the latest advice on selecting foods

. for nourishing, healthy snacks and meals.

. . . E +
- . . .

1

3

, ' The dietary,guidélines for athletes' food selection are:
~ *Eat a variety of foods r

,-Eat“foods‘with.adéquate,compléx carbohydrate (starch and fiber)
' -Avoid too much-simﬁle carbohydrate (sugars) )
+Avoid too much sodium/ _ _

“Avoid too much fat, saturated fat, and cholestetol

«

~L~The nutrient contedﬁ in the foods listed in the charts below .
illustrates that fdods vary greatly in the percentage of major

, nutrients they contain. Food preparation may change nutrient
content. For. example, cooked cereals contains a lower percentage
of ‘carbohydrate than bread because cooked cereals have'a higher

- water content, Other nutrients are added to or removed from foods
during processing and preparation. See page 114 for portion size
for each. food exchange category. v : o

10

PROTEIN CONTENT OF SELECTED FOOD EXCHANGES BN

.. i . =

e

11 BREAD |
s ‘ S FRUIT . FAT
: 1 <t 11 < 1
6 H=0 =
: ‘ - B
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BREAD,

DRY .

‘CEREAL i COOKED
MILK . CEREAL

14-7% 3%

— -~ 2%

ﬂ?

.

€

PERCENT FAT CONTENT OF SELECTED FOODS

IPEANUT
BUTTER |

50%

A




PERCENT TOTAL- CARBOHYDRATE CONTENT OF SELECTED FOODS . -
-/ ; ’ t

sueAr | ‘ . ‘ *

CEREALS B

(dry) | LOOKIES

90-75% | |75-70%

.

..

PERCENT FIBER CONTENT OF SELECTED FOODS

¥

* SHREDDED . WHOLE’
WHEAT - WHEAT .
PEANUTS  BREAD  GRAPE-  WHITE

NUTS BREAD
2

GRAPE |
I iNUTs

15% 12 ' 9%

B Y

: _ " : y -
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. Fruit and
~ frult Juices,

Vegatobles - Seft drighs,
ond bes

veg. julce
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.

Many foods contgin "hidden" nutrients.

source of protein, also has a high fat content. Many

foods contain 'hidden" fat. Two major types of fat are saturated
and unsaturated fat. Unsaturated fats come from plants and are
liquid at room temperature. Vegetable oils such as corn,
safflower, sunflower, and soybean are examples of unsaturated
fats. Saturated fats come from animal sources such as meat,
eggs, and dairy products- like butter, milk, and cheese.
fats aré usually solid at room temperature.

Cheese, an excellent

Saturated
Palm oil and coéonut

oil are saturated fats that are liquid rather than 'solid.

'
i

L
[
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SODIUM

- ‘ , '
Sodium is also,"hldden in foods.

Guide Poster.contains a list of high and low sodium fodods.
water,

following chart lists sodium content in salt,
médications.

The Sports‘Nutrition Eaters

The

and some

3

FOOD AND NUTRITION BOARD RECOMMENDED DIETARY ALLOWANCE
OF ) 1100-3300 mg.
NATIONAI. ACADEMY OF SCIENCES - ?é to 1} tsp

sodium

salt)

Salt = sodium (40%) + chloride (60%)

mg. sodium

1 tsp. salt* B 2200.0
1 tsp. Lite Salt* ' 1100.0
@ 1 tsp. salt substitute* : ) : 0.5
';En 1 tsp. baking soda* : 1232.0 \
5; 1 tsp. baking powder* , 408.0
3 1 cup Tucson Water** 10.0
@ 1 tablet Alka-Seltzer*t* 532.0
-—> } tsp. ?romo-Seltzer**t ) 486.0
200 tablet Rolaids*** .0

References:

»

*Morton Salt, Division of Morton-Nowich Products, Inc.
110 N. Wacker Drive, Chicago, Illinois 60606

**Water & Sewers Department,~P.0. Box 27210,
Street, Tucson, Arizoha 85726

- #**Water Quallty Association. Richard Weickart, Technical

. pirector. Easy-to-Use Guide to Sodium in Food Medicine,

111 E. Pennington

e

and Water, p. 10

- -

>
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SUGARS o

Sugar is also "hidden" in food. Many athletes avoid sucrose

or table sygar but use other sweeteners. Sweeteners 411 contain
simple. carbohydrates or sugar. Sweeteners or sugars are talled
many names that include: white sugar, brown sugar, raw sugar,
honey, fructose, syrup, glucose, dextrose, lactaose, and galactose. °
All these types of sugars contain calories and some contain very
small traces of vitamins and minerals needed to metabolize those
calories. For example, an adult would have to eat four cups of
brown sugar to meet their RDA for calcium and anyone under 18

would need 6% cups to 'meet their RDA. ~ .

SUGAR-HONEY-FRUCTOSE: What's the Difference?

Honey compared to white or brown sugar has only a slightly higher
.vitamin and mineral content. White sugar and honey both contain
simple sugars called glucose and fructose. Fructose must be
converted into glucose in the liver before it is used by the

body or stored as glycogen. The chart on the next page shows a
nutrient comparison of sugars: The chart below lists the "hidden"
sugar content, of some foods.

>

Hidden Sugar in Féods

" Food o, Teaspoons Sugar

Chocolate Bar (average size) P |
Chocolate Fudge (112" square) . 4
Marshmallow (1 average) L

Chewing Gum (1 stick) . 12
Chocolate Cike (11/2” square). 15
Doughnut (plain, 3” diameter) . 4
Molasses Cookie (312" diameter) 2
Ice Cream (12 cup) . 5-6
Apple Pie (15 medium pie) .. 3 T 12
Pumpkin Pie (14 mediunrpie) ¢ *10
Orange Juice (12 cup) . : 2.
‘Tomato Catsup (1 tablespoon) . 1
Sweet Carbonated Beverage (6 ounce) ' 413
Chocolate Milk (1 cup) ’ . 6
Jelly (1 tablespoon) 3
Maple Syrup (1 tablespoon) , ' 212
Honey (1 tablespoon)

Peaches (canned, 2 halves, 1 tablespoon syrup)
“Prunes (stewed, 4-5 medium, sweetendd-

2 tablespoons juice)
Apricots (dried, 4-6 halves)
Raisins (1m ‘cup)

Source: Tucson General Hospital, Tucson, Arizona,

>




Thismin' Riboflavin Niacin Vit.C
12ng g ATmg  Aimg 0  .00lmg  .00kmg  'OImg O

o

rd -

. . P
Less than 2% of U.S.R.0.A. requirements for vitamins & minerals

’

Img Img Jimg . ° ' Imy . Tr .0lmg

Light Molasses ’ 9mg .9mg 183mg * . .Olmg
1 thsp . . . .

.

Blackstrap : : 3.2mg 585my . .Obmg
1 thsp

White sugar
1 thsp

Cal = Calories // Pro s Protein // CHO = Carbohydrates // WNa+ = Sodium.

Tr » trace
g = gram
mg = miigram

Source: Nutritive Value of Foods, Home and Garden Bulletin #72 - USOA.

The Nutritive Value of Foods tables (p. 181-207) from U.S.D.A. and
Nutrient Analysis of Fast Foods from Ross Laboratories can be .
‘used to check out the nutrient content:of foods you like to eat.

.




.FUNCTIONS OF NUTRIENTS

CALORIEg

BODY FUELS

Carbohydrate,»
Fat =~

Protein
(Alcohol)

.

BUILDING. MATERIALS

Proteéin
Fat
Minerals
Water

REGULATORS -

Water
Vitamins
Minerals
(Fiber) .

s
The three majo; functions of nutrients in the body‘are:
1. Fuel 6r energy sources
2. Building material ‘
3. Regulatelbody cell activities.

These functions are essential for metabolism. . Metabolism is a
general term used to describé all the chemical changes that
continually occur in the body tissues. For example, carbohydrate,
_ fat snd protein are the three nutrients that supply energy to
fuel metabolism. Alcohol also contains energy the bddy can use
for fuel. Water, vitamins and minerals help regulate the relase
of energy. from carbohydrate, fat, protein, or alcohol but they
do not contain energy. This energy release is called oxidation.

The energy released'is used to build new tissue cells using water,
protein, fat and minerals. Lnergy can also be used to repair,

- injuries, regulate cell activities, fuel muscle wdrk and heat the
body. Energy which is not used for metabolism is stored as fat
or lost as heat. T

© 1982 SPORTS-NUTRITION ~
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The Food and Nutrition Board of the National Academy of Sciences/

_essential nutrient intake that will meet the needs of practigally
all healthy people. .

nutritional adequaqy of an athlete's diet. . . :

compensate for the inadequacy.

. development during trainin

ATHLETE NUTRIENT NEEDS

Exercise and sports place special demands on the body. An .
athlete may ask, "Is my diet ddequate to meet the rigors of
fitness training?". A prolonged deficiency or excess of any
nutrient will be damaging to performance. Therefore, regular diet:
analysis may be a way to help keep athletes "eating on the right
track" so they can reach their.potential.

National Research Council has established Recommended Dietary Allow-
ances (RDA) as a guideline for estimating adequate dietary intake

of protein, energy, 10 vitamins, and six minerals. The RDAs are
based on available scientific knowledge for adequate levels of

The nutrient requirements for individuals: are unknown. Thus, the
RDAs are recommendations for_population groups, not individuals.

Because of -individual variability, the RDA for each nutrient has
a built in margin of safety. - The requirements are-set high -
enough to meet the needs of those people ‘with the highest demands.
Even though the RDAs are designed for population group dietary
nutrient analysis, they are good guides for evaluating the

»

When usihg the RDA as a nutrient guidéline, a coach or athlete:
should keep in mind that the body can:

v
¢

. Consefve éssénfial nutrients when dietary supply is
insufficient, and )

2. Store some nutrients when daily ‘intake exceeds immediate
‘needs. ’ .

’ ’ o
Therefore, if the RDA for a'nutrient on a particular day is not
met, surplus amounts consumed shortly thereafter will usually

Special Consjd~ration’ for Protein Needs

. .

Except for energy, the nutrient requirements for protein, vi.amins,
and minerals are usually thé same for athletes and non-athletes.
There is little evidence that muscle activity increases the need
for protein except for very small amounts req ired for muscle
&h_ Since the turn.of the century,

nutritionists have known _that protein in excess uf the daily
requirement does not enhance work performapce. ‘

o4 v

N,

The protein RDA is 0.8 gram of protein per kilogram\'(\kg)° .
body weight. Therefore, the protein RDA for a 70 kg man is 56
gtams of protein and for a 55 kg woman is. 44 grams of protein.

- '




i
!

The adult athlete can easily. meet proteln needs by, an intake of
1 gram of protein/kg of body weight, while the growing athlete
may require 1.5 grams of prote}n/kg of body weight.

Because the American diet is r1ch in high quallty protein and
easily exceeds the protein RDA, protein’supplementation is
unnecessary. The use of proteln supplementation can decreise
per;ormance by causing (1) dehydration when the body eliminates ‘
excess protein metabolic waste products and (2) bouy fat increases
from conversion of protein to fat. »

To increase muscle mass, the athlete must consume from a variety
of foods an adequate number of calories beyond regylar daily
needs and intrease muscle work. Guidelines for increasing muscle
mass are included in the weight control body composition sectlon
of this packet. .

Athletes who‘cdnsume a variety of foods that supply the RDA, will.
receive all the nutrients required for a demanding training
program. Eating wholesome, high-nutrient density foods will meet
increased caldrie needs, while simultaneously providing increased
amounts of prbteln, vitamlns, and minerals. A high-nutrient
density food 'is one that contains a high ratio of nutrients to
calories. This means the food gives you lots of vitamins and
minerals along with calories.

A multivitamin and mineral supplement supplying 100% of the RDA,
generally, can be taken once a day, without any harmful effects,
. as a hedge against vitamin or m1nera1 deficits 1ncurred from

frequently sklpped meals.

@)”2 SPORTS-NUTRITION
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NUTRIENT DELIVERY TO CELLS

Digestion O

The digestive tract or fbad tube is where our body
starts the conversion of food into nutrients that the
body can wse. The illustration below outlines the basic
anatomy of our food . tubes. An understanding of the

anatomy will make it easier for you to understand
the complex process of dlgestlon.

Neither carrots nor beans nor cherrles nor any other
food can be used by the body in the form we eat it.
»Food must be broken down in ‘the dlgestlve tract and
dissolved to a liquid state. Then the ‘different
nutrients can be absorbed into ‘the blood and lymph and

transported to the cells. Thls process 1s called
digestion. - _ P

»
nouth

esophagus -

stomach . . -

small intestine
large intestine

]

)

The digestive tract is a series of food processing
organs which start at the mouth and ends at the rectum,
In the mouth, digestion is primarily mechanical.

Chewing grinds food Into’smaller pieces and moistens
them with saliva. 'While we chew food, the saliva in the
mouth begins to chemically change some of the complex
carbohydrates (such as starch) into sugar. When starch
is broken'downvlnto sugar, we can detect a sweet taste.

G ¥ T T e e radats e




o “

When food is swallowed, It passes’;long into a long tube
or the esophagus. A series of ring-llke muscles
squeeze the food along untl] it reaches the stomach.
The stomudh acts nmch ke a. cement mixer. It churns
and mixes food with digestive juices (saliva and acid).
The sallva which mixed with the food in your mouth,
continues to work In your stomach to change more
carbohydrate into simple sugar, The digestive

- Julce breaks down protein into smaller units called
‘amino acids. -

Fats are not digested untl) they reach the small .
intestine. Because fats are digested very slowly; ‘they
are often called satisfying foods and delay that efipty

feeling in the stomach. \

P
£y

Meat, milk, ahd bread proteins are only partially

digested as they move into the small intestine, so the
"small intestine must split the protein, fat, and

carboliydrate into their smallest units. .

SMALL
INTESTINE

 You would not recognize your food now! Your body has
turned it into a liguld that contains AMINO ACIDS from the
PROTEINS, FATTY ACTDS and GLYCEROL from< FATS, and SIMPLE
SUGARS, FRUCTOSE, GLUCOSE, ‘AND GALACTOSE from

CARBOHY DRATE.

Thc nutrients from digested food must pass through the
. Intestinal wall before they can be used by the body.
Breakdown products of carbohydrate, protéin, and fat
trave! through the wall into the blood or ﬂymph system
to all parts of the body.

What about- vltanlns and minerals? ”They do not have to
be changed much by the body. As the other nutrients
are broken doun in" the. dtgesilve tract. the vitamins

© 1982 SPORTS-NUTRITION




intestinal wall.

and minerals dissolve and also ‘travél through the
The fat-soluble vitamins (4, D, E,
a. ., and K) ‘are usually absorbed with fat.
~ vitamins (the B-vitamins and Vitamin C) and minerals are
easily transported through the intestinal wall.

2

A ]

The water-soluble

q

The small intestine is the area in the
digestive,tract_where most nutrients are
absorbed. Some nutrients simply pass
intestinal wall cells into

through the
the blood or

lymph system.

Other nutrients.

mist be carried through the intestinal wall
cells by other substances. Tiese two meéns
of absorbtion -are called simple .diffusion

and active t

ransport.

BREAD

VS  DONUT .

’

How long does digestion take? The time
required for digestion depends on the
amount -of foqd,.you eat and the percentage
of that amount which comes from each
major“ nutrient.

arbohydrates are quickly.

. absorbed, followed by protein and then
fat. A typical meal compogsed of a,varidty
of nutrients takes about 3-4 hours to -

° be digested. : ‘ '




What a person thlnks or Feels can put -the worklngs of
the food tube into a real tizzy! Emotlons can cause
minor stomach problems =---butterfiies in the stomach --
"to burning ulcers. Here is how: fear or anxiety can
shut off the flow of pancreatic juice to part of the
- small tntestfne and can increase peristalsis. :Stomach

acid is then dumped into the small intestine at a time
when It is unprepared for the acid. The small intestine
”does not have a thick mucous coating to protect itself
against the acld; consequently, the lining of the small
intestine wears away leaving an ulcer or hole.

an

el -

“Dlgestlon is a complex process that transforms the
nutrients in food to forms which can be absorbed and

" metabdlized by the body. How well the digestion process
works is affected by our state of health, diet, and ] '
‘emotions. |




Circulation

The oxygen from the air you breathe and the nutrients
from the food you eat are transported in the blood to

_ the different cells of your body. This is done by way

of the cardiovasculdr aystem. The cardiovascular

system is made up of a set-of tubes called blood vessels
and a pump known as the heart. The pumping action of '
the heart pushes the blood through the blood vessels to-
the cells. The cells take up the oxygen and nutrients

. from the blood to make energy needed for all body oo
activities. See jllustration on next page.

The lymph system is also made up of a set of tubes
called lymph vessels. These vessels carry fluid from
the digestive tract to the blood. Some of the nutrients
from dlgested food are transported, in the fluld and
dumped in the blood to be carrled to the cells.

[

The heart is a muscle-made up of cells. These cells
need energy to keep the heart pumping. Each time the
heart pumps, it produces a sound called the heart beat.

The entire blood supply In an adult (about 6 quarts)
is clrculated in about 50 heartbeats, so all the blood
of an adultvpasses through the heart in less than a
minute. , .
Your heart beats several times a minute in order to
supply blood to all your cells. When it beats, you can
feel the-artery in your wrist or neck jump. This is
your ‘pulse. By taking your 5ulse, you can determine
how many times your heart beats per minute under-a
variety of situations. Average resting pulse rate
' varles wtth age, gex, and fotness Ievel.

LN '




ventricle jf |

Reference:McArdle,W.D., Katch,F.!, and Katch,V.L,; Exercise Physlology,
' -~ Philadelphia, Lea and Febiger, 1981. ’




* Exercising causes the heart to pump faster in order to
supply your cells with enough nutrients. As a result,
your pulse rate increases during and shortly after
exerclsing.

Individuals with cardiovascular discase or those
physically unfit have weaker heart muscles. They may
feel_some discomfort (shortness of breath, chest
digcomfort or diaziness) when exercising. This dis-
comfort is due to the stress on a weak heart muscle
that has to beat harder and faster to supply enough
_blood to the working muscle cells. The pulse of people
wi th weak hearts may stay elevated after exercising.
They will also have difficulty returning to normal
resting pulse rate within 2 minutes. It may take as
long as 6 minutes for thelr pulse rate to return to its

normal resting rate.

X beat 100 times
per minute and

I'm beat!

Physically fit individuals have very strong heart
muscles and are able to pump more blood per beat. Strong
hearts can therefore perform the same amount of work,
either at rest or during exercise, with less beats per
minute.

Just as the heart muscles require energy to perform -
work, the Intestines contain muscles which require .
energy to help digest our food. In order to breathe,
we need energy to run the muscles that help bring air
in and out of the lungs. Energy is.also needed to
maintain body témperature, fuel the on-going activities
of each cell, andsend nerve impulses to direct all of
the activitles Just mentioned. These activities are
referred to as the basal metabolic processes. These
processes maintain life. The rate at which calories
are used to support these activities is called the
basal metabolic rate (BMR)

. © 1982 SPORTS-NUTRITION




MAXTMAL
EXERCISE

’

750

i

DIVERSION OF BLOOD DURING EXERCISE . 1,000

5 chart #llustrates how the intensity of STRENUOUS /!
exercise affects blood flow to various organs. EXERCISE, ,
- The numbers show blood flow in milliliters per
minute at differeént levels of exercise , 750

intensity.

~

750

MUSCLE

oo oon e - e

SKI

~

Alnpul from: Chapman, Cariton B. and Mitchell, Jere H. The Physi
’ ’ d . e Physiology —
of Bzercise. Sciemtific A-cuc-'\, 212: 88-96, May, 196?.’
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ENERGY RELEASE IN THE BODY-

) L]

Energy“Stores“

The fuel nutrients in ford -- carbohydrate, fat and -protein --

are digested,' absorbed into the body and transported to all

body’ cells. The energy content of foods that contains these .
nutrients is measured in calories. The following chart summarizes
the content for each fuel nutrient. Alcohod also contains :
calories.  It's calorie content is also listed in"the chart.

CALORIE CONTENT OF FUEL NUTRIENTS
AND ALCOHOL

Calories
Per Gram

Calories

uEL NORRIENTS Per Ounce

) Eat :
* Carbohydrate
Protein

252
112
121

196

S ALCOHOL

The energy nutrients are stored in the body in difféfent ways. .
The chart below summarizes the storage forms and number of .
calories from each fuel 'nutrient in a typical male.”

ENERGY STORES:FOR AVERAGE 150 POUND MALE
. ’ N\ “ »

Calorie Content Per Stored

Gm of Nutrient

Calories

FAT (15% of body weight)
CARBOHYDRATE
+Glycogen

Muscle
Liver

.Blood Glucose’

"~

9
4

L

91,900

1,400
320

80

93,700

Source:

McKardle, W.D. and Katch, F.I., Katch, V.L.:
Exercise Physiology - Energy, Natrition, and

- . Human Performance. Lea & Febiger, Philadelphia,

1

elig, P. and J. Wahren.
Exercise.

: Fuel Homeostasis in
New En~land Journal of Medicine,

293: 1079, 19765. ‘

L
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Energy Release Systems

In a car engine, gasoline mixed with oxygen is 1gn1ted or burned.
to provide thre energy needed to drive the pistons. Then, gears
and linkages harness this energy to turn the wheels. . Increasing .
or decreasing the oxygen and fuel supply either speeds up or
slows.down the engine. Similarly, the human body takes its fuel
supply from the energy nutrients -- fat, carbohydrate, and
protein =- and releases the energy by using oxygen to burn the
nutrients to release energy in each cell. The energy released

is used to drive the body's metabolism. Metabolism, as you
learned earlier, is a general term used to describe all the
chemical changes that occur in the body as it continually performs
its many complex functions including exercise.

There are two compohepts-of metabolism -- anabolism and catabolism,
Anabolisnm includes.all the themical changes by which absorbed
nutrients are used to replace cell substances that are worn out or
destroyed by injury and to build new cells for growth. Catabolism
describes processes by which nutrients and body cell parts are

- . broken down into- chemically s1mp11er substances with the release

of energy. In catabolism the fuel'nutrients and cell parts' are
oxidized or burned by ‘a2 series of chemical reactions inside the
cell ultimately releasing energy in the form of heat and ATP and
‘at the same time forming carbon didxide, water and some nitrogen-
contalnlng substances from protein catabol1sm )

The follow1ng charts summarize the fuel hutrients, mineral and
- vitamin requirements plus end products of anabolism_and catabolism.

ANABOLISM
(build up)

A (Retinol) Magnesium o .
Bg (Pyridoxine) Potassium . Glucose Glycogen
By2 (Cobalamine) Calcium :

Biotin Chlorine -] _.' Im
C (Ascorbic Acid) Manganese ratty dcids -
c o —
Folacin ) ‘

F ) _Amino Acids — g, Proteins
Niacin

Pantothenic Acid




CATABOLISM -
(break down)

By (Thiamiﬁ ‘Magnesium . Glucose®

. . Manganese e
Bz (Riboflavin) - ' oopayt Cco, + H,O + Energy

B3 (Niacin) “Potassium | Fatty Acids 2 2
. Copper .
86 (pyridOXine) Zinc m )

.Sulphur
Iron
Calcium

)

Adapted from: Katch, F.I. and McArdle, W.D.
) and Exercise. Houghton Mifflin, Co., Boston, 1977.

Cells and Energy Release

Cells do not directly use the nutrients from the food we eat or
things we drink for their immediate supply of energy for
metabolism. Instead, the energy from fat,: carbohydrate,

protein or alcohol must be transformed into an energy-rich
substance called adenosine triphosphate, or simply ATP. ATP

is direetly used to fuel all the energy-requiring processes -
within the cell. The energy nutrients obtained from digested .
food are continually used in cells to produce ATP:. ATP molecules
contain potential chemical energy that is made as'needed in the
body cells. Creatine phosphate ‘or CP is used to anaerobically
rebuild small amounts of ATP. ATP is called the "energy
currency’” of the cell because the energy released from ATP is
directly harnessed to power all forms of biological work or
metabolism. Any fat, carbohydrate, protein, or alcohol energy.
not needed as a fuel for metabolism is stored as fat.

ATP Production

Glucose from carbohydrates, fatty acids from fats, and amino acids
from proteins are "burned” inside muscle cells and in the process’
release energy which is used to make ATP to power muscle contrac-
tions. S . E




Th1s "burning' is also called oxidation because oxygen s,
required for the process. _ . _ -

You may be wondering how a muscle cell can "burn" anything?
Burning or oxidation’ in a muscle cell doesn't fit the image most
of us have of burning. However, what happens during the rapid
burning of a board does have a lot in common with the slow
controlled burning process in the body cells. For example, if
you have a small wooden shed in your back yard that you want .to
remove, you could do the job two ways. . You could carefully
disassemble it and save each piece of wood. However, it would

. be much faster to burn it down but you would have no lumber that
/you could use for other projects. By burning the wood, you
get the job done quickly but the energy is.turned into
only heat and -all that is left is ashes. Cellular burning
on the other hand, is like carefully taking the shed apart and
ending up with materials for other work projects. Cellular
oxidation is a controlled burning process that releases energy in -/
the form of heat and ATP for fueling work. Cellular oxidation
requires special tools called enzymes for each step of the
process. :During oxidation or burning, the energy in food is
released w1th the "aid of enzymes to form ATP, and at the same

' ‘time, water, carbon d1ox1de and heat are produced

P
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Enzymes are catalysts. A catalyst is a substance that speeds

up a chemical reaction without being used up in the process.

For example, oil in a car engine lubricates the mechnical parts

- and allows them to move quickly so the fuel can be oxidized or
burned in the carbureator. The oil is not an ‘active part of the
energy released but is essential for lubricating the engine parts
which in turn allows the burned fuel to drive the wheels. :
Vitamins, like oil, are catalysts and are generally not used up

in reactions they promote, so only small but vital amounts are

‘needed. , EA N

Literally hundreds of enzymes and coenzymes are needed in each
cell and each one’is quite different from the others. Each
enzyme system contains protein and vitamins. Enzymes are large,
complex molecules that cannot pass through thF wall of a cell.
Because an. enzyme molecule is so large, it is! impossible for
oxidative enzymes added to the diet or injected iinto the blood-
stream to end up in muscle cells. The only ‘way enzymes. increase
in a muscle cell is when the cell nucleus makes more enzymes
inside the cell. This is called enzyme biosynthesis and takes
place only if what you éat is nutritionally adequate, if your
cells aren't sick, and if you exercise to stimulate the cell
nucleus to make enzymes. B ,

_All nutrients, protein, carbohydrate, fat, vitamins and minerals,

are required for anabolism and for catabolic processes of oxidation .

or energy release that fuel metabolism. Oxygen is also a. ,

~ key ingredient in aerobic energy release trom glucose, fatty acids,
amino acids or alcohol. - ", -

o

GLUCOSE. FATTY ACID, AND AMINO ACID OXIDATION

Glucose Qxidation .

The energy release in the body obtained from the controlled
burning of energy nutrients is called oxidation. The oxidation
of glucose in-a muscle cell takes place in two steps. This
process is outlined in the chart on the next page and described
on the following pages.
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During the first step, glucose obtained from carbohydrate is
broken down until it becomes a substance called pyruvic actd.
This process happens in the cell fluid area called the cytoplasm.:
In the second step, the pyruvic acid is completely disassembled
in a process‘'that requires lots of oxygen to form water and
" carbon dioxide. Enzymes used during the first step need very
i 1little oxygen to do their work. This step is called the
. anaerobic phase. Anaerobic means withqut oxygén. The enzymes
required during the second step need lots of oxygen, so this is
called the aerobic phase of energy release or oxidation. Lots
of ATP is produced during the aerobic.phase. A little ATP is
produced’during the anaerobic phase. The final direct release
of energy from ATP is also an anaerobic process. ’ .
The ATP molecule releases its energy in the absence of oxygen.
This is the final step in energy release from glucose,. fatty -
acids, or amino acids and alcohol. ATP energy release occurs
quickly and enables the cell to generate energy for immediate
* use. Anaerobic energy release from ATP can only last for a
very short time. _ However, this anaerobic energy release is the
reason you can sprint or lift heavy weights withowt taking a
breath.” ATP is constantly formed by Step 1 anaerobic energy
release and Step 2 aerobic energy release. This way the body
has plenty qQf ATP cash to pay for the energy needs of the body.
The' intensity and duration of activity determines the extent
that each energy release system is used by the body.

AEROBTC .EXERCISE is activity that uses the aerobic energy release
system. This energy release system is used during exercise in
which the heart rate falls within the training heart rate range
or lower. That is,- lower than 85% of maximum heart rate., Heart
‘rate is measured by pulse rate.- When. pulse rate does not exceed
85% of the maximum, muscle cells are able to receive and use
-oxygen so that gluco&e can be disassembled through energy
processing steps and can be completely burned. If the exercise
forces the pulse rate_to exceed 85% of maximum, then the oxygen
supply to the cells cannot keep up with the oxygen demand in

the muscles. That is, there is no longer a _steady state. When
this happens, glucose will only be partially broken down to form
pyruvic acid. There will not be enough oxygen to continue
through the second step. Exercise that exceeds 85% of maximum

is called anaerobic exercise and is very high intensity activity.
Since pyruvii acid cannot be burned during anaerobic exercise,-
it accumulates in the muscle and is conwerted into lactic acid.
Excéss lactic acid in the muscle is associated with pain. ne
pain is often so intense that a person can't continue the.
exercise. As you slow down activity intemsity, "catch your:
breath"”, and recgver, oxygen flows into the deprived muscle. - -,
During recovery. part of thé lactic acid turns back’ into pyruvié
acid, to be burned aerobically. It has been estimated that the
rest of the accumuPated lacdtic acid is converted back into fatty
atids. ’ '

o
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Fatty Ac1d 0x1dataon

"There a pears to 'be completely different set of ‘enzymes used for
the oxigatlon or burning of fats. 'Fatty acids, either from our
fat deposits or from a recent meal, are carried.by the blood to

“"muscle cells. Inside the cell, the enzymes are lined up ready
to take the fatty ac1d apart and get the energy out. of it. Each
enzyme does its work in an orderly sequency that ‘biochemists
call”a chemical pathway. If you look at the chart you will see
that the first half of fat burning, called the Beta oxidation

pathway, is unique to, fats. The second half of- fat burning

- uses the exact same-enzymes as the second steR or aerobic phase
of glucose. burning.. S '

Unlike glucose burning, “in which the enzymes require 1little

oxygen in the first step, all the enzymes used in fat breakdqwn

need a lot of oxygen. Anaerobic exercise, therefore effeetively

shuts off all fat burning and forces the muscle “to use glucose

exclusively. Activiity that.keeps the pulse rate at 85% of

maximum heart rute or lower not only allows you to burn fat while

exercising, but also stimulates muscle cell formation of more®

of the enzymes required to burn fat. As the enzymes proliferate, -

your muscle cells are better eguipped to grab oxygen -from the

blood and burn fats |at higher and h1gher exercise intensities. .

That is, you will be able to run fdaster, yet still run aerobically
- and burn increasing | amounts of fat while sparing glycogen stores.

Oxygen Consumptaogi .Steady State - Low To Moderate'
~ Inrens1ty Activity

Y,
The usage of oxygen by the cells is called oxygen consumption. ,
'Oxygen consumed by cells is used for energy release. . During the
first few minutes of low or moderate intensity activity, there
'is ‘a sharp increase in oxygen consumption. As an activity 1like
walking, jogging, swimming or bicycling setbleshlngp a constant
pace, a balance between the energy required by theé workang
muscles and the' energy supply from the aerobic .energy releasing
reactions is reached. This balance 'is cdlled the steady.-state.

~

>

v Maximum Oxygen Consumption - High .

- : 'Intensity Activity
In terms of oxygen consumptlon, the amount of energy released
from aerobic reactions- will increase in' proportion to the 1ntensity
of the exercise. Increases in exercise intensity require an .
increase in oxygen consumption by the-cells up to' a certain
limit called the maximal oxygen consumption or VO, max. When a
person's cells are using bxygen as fast as they possibly can to
release energy aerobically, he or she has reached their VOg max.
If the intensity of exercise increases above VOg max, then
anaerobic energy release systems are used to supply the additional
energy needed for work. The anaerobic emergy release system kicks




. -

‘in because the erergy released by aerobic 'reactions is not . i E
- producing enough ATP to meet the total‘energyydemadd‘of the - i

' ‘exercise. Maximum oxygen consumption level or VO max is one ',
of the most important factors that determines a jperson's ability ~
to sustain high-intensity exerecise. . Proper aerobic training .
increases VOg max. . ‘ “ r)

«r -,

Amino Aci&s Oxidation
" Amino acids can also be burned in'muscle\bélls by the éxidative en-. LR

zymes. This means that proteins can be burned along with fats and ’ g

carbohydrates. This occurs when peorle eat very lowfcalorietdiets‘ "

The body will burn valuatle protein instead of using it for tissue t
“repair if ig does not get cnough fuel from carbohydrate or fat.

AEROBIC OR ANAEROBIC? .~ . : . ‘

Heavy weight lifting is on the extreme end of anaerobit exercise, :
whereas walking is perhaps on the extreme end of aerobic exercise. e
It is hard to distingui’sh between aerobic an“? n~naerobic exercises .
that are of moderate or variable intensity. For example; if a : 7

person jogs or runs-slowly, which type of -exercise is he or she

doing? The 'answet dépends on whether or not the person is : . :
- runnihg out of breath; whether they can continue on and on Qr ‘- e
-have to stop. ' ' ‘ v

A good wad‘té tell if a person is exerqisihg aerobically is to‘
_monitor heart rate. If heart rate is not above 85% of' their
maximum heart rate, the exercise is probably at an aerobic level.

The following graphs summarize the major energy release ﬁathways

and fuel sources for various’ sports. . ‘
2 - g
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TENERGY SOURCES AND EHERGY RELEASE SYSTEMS FOR

L]

2

. Strength—power
power 11, Righ jump
- shot put, golf swing, tennis serve -~

~

Sustained .

power
.. football line play

a

ATP.CP + Lactic Acld

" ATP-CP Preduction frem Fatty.

Anaerobic

liowog-Enduranco : o »
“200-400 m dash, ° ,
-100-yard swim

Immediate/Short-Term -
Anaerobic System

a

”»

Long Term \
Aerobic System

°

(RI
Source:
.-Nutrition,

McArdle, W.D., and Katch, F.I., Katch/
and Human Performance.

.

'

;
/

/ .
V.L.: Energy,
L%a & Febiger,

Philadelphia, 1981.
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;°nutr19nt,,algo.contains energy (7 calories per gram). The body
converts ‘extra energy whether/ it comes from fat, carbohydrate, or

Tow

. to produce ATP. Glhcﬁse is also a fuel for ATP production in low

a

~ Summary - o e

'Food supplies'energy.nutrignts,called carbohydrate (4 calories
"per gram), -fat (9! calories per; gram), and protein (4 calories
per gram);” Alcohol, although/notvconsidered an essentialk

protein into ‘fat and storés it in the body. There is a large
calorie reserve of fat in the body. The body stores a small
amount of carbohydrate in a form called glycogen. There is no °
protein stored exclusively for use as fuel. . The only protein
available for use in energy release in the body is in the cells
.of organs and tissues such as muscles. The energy nutrients are
broken down into simpler compounds -- fats to fatty acids,
carbohydrate to glucose, protein to amino acids -- that are
oxidized or ‘burned, and release energy as heat, form ATP, .plus
produces carbon dioxide and water. ATP is the direct energy
source for body cells. Energy release from glucose occurs in .
“two steps. Step 1 produc¢s a little ATP, occurs in the cells’
_cytoplasm, is used for high intensity activity that occurs when
. the heart rate for the activity is greater than 85% of maximum
heart rate, does not require oxygen, and is called anaerobic
energy release. Step 2 ultimately produces lots of ATP, occurs
in' the, cell mitochondria, is used for moderate to low intensity
activity that occurs when the heart rate is less than 85% of its
maximum and requires a steady supply of ‘oxygen. Fatty acids are
oxidized only in.Step 2. Amino acids can be oxidized in Step 1
or Step 2. Enzyhes and coenzyme systems made from protein and
vitamins are catalysts for oxidation. Minerals are also required
for .oxidation. Low and moderate intensity activity are fueled
maidly by\aerobic§ene gy release systems. Therefore, for low -and
moderate intensity activity fat is the main fuel nutrient used

and moderate inten$it .activity. When cell energy requirements
are balanced by cell oxygen consumption, a steady state exists.
As the intensity o dctivity increases, there is an increase.in
oxygen consumption by the ¢ells and a shift from aerobic energy
release for ATP production to anaerobic energy release for ATP
production. Maxim oxygeén consumption or VOg max is reached \\\g\

when cells cannot utilize/ anymore oxygen. This occurs in high
intensity activity. .\High intensity activity which lasts more
than a few seconds relies mainly-on anaerobic energy release from
glucose to produce A High intensity activity lasting only a
few 'seconds uses the imal stored ATP and. creatine phosphate

or CP for energy. ' o ' :

i




| ESTIMATING ENERGY NEEDS

i
Human energy is sbent in three major ways_:

1. Fueling basal metabolism
.2. Processing food nutrients
3. - Fueling voluntary activities

An individual's calorie needs depend on the amount of energy

-he or she spends on these three activities.

Basal Metabolism - At basal or rest conditions, the body uses
energy for activities such as pumping blood, transmitting nerve
impulse, and breathing. Basal metabolic rate is defined as the
‘minimal rate of energy use requlred to maintain life of the body
at complete rest. This value is calculated by measurlng the
amount of oxygen consumed during a period of time a person is
relaxed, lying at complete rest, and without food for at least
12 hours. :

The oxygen consumed'by the body cells is used to help release ‘the
energy that is obtained from carbohydrate, fai, protein, or alcohol
in food. Therefore, oxygen uptake is a clear indication of the
amount of the energy the body utilizes. Most authorities set

the basal oxygen requirement of the body at 3.5 milliliters per
kilogram of body weight per minute. This is called 1 MET. For

a man weighing 150 pounds or 70 kllograms (1 pound = 2.2 kg), .
this rate is equivalent to 245 milliliters of oxygen per minute,
or a basal metabolic rate of 14.7 liters of oxygen per hour. If
'we multiply the basal metabolic rate by the resting energy
equivalent of one liter of oxygen, 5 calories, .we can calculate
the total quantity of energy liberated from fat, carbohydrate,

r protein within the body during an hour.- That igure turns

ut to be about 74 calories. For 24 hours this woxks out as

D776 calories. e ’ '

Thé BMR for men is estimated to be 1 calorie per hour
kllpgram (2.2 1b.) of body weight. Knowing body weight
grams you can roughly estlmate basal metabolic rate. for

wen_ght in pounds + d.a k:logroms/pound b.)etgh’r in kllo_grams
"|Ibs +(a2 |[ka/lb = | k3~

AN

’weishiinkg | X 1Calor"ie/ kg houf X 24 l’fs/do.g BMR Calories/day
ks X\‘ 1 Calorie X 24 hrs

kg hr , dqy

o'l




* Age, body composition and body shape affect metabolic rate.
Basal metabolic rate decreases with age. Muscle tissue uses more -
energy than fat tissue. Women typically have a higher percentage
of body weight that is fat than men. Therefore, a woman will
.typically have a slower metabolic rate than a man of the same age
and weight. Body shape also affects metabolic rate. Tall thin
people have greater uninsulated skin surface area from which to
lose heat than short obese people. To keep their body. temperature
at -about 99°F, tall thin people must generate more heat and there-

~ fore use more calories at a faster rate. Thus, their basal
metabolic rate is higher.

Effect of Food

Basal metabolism is usually measured for people at rest after a '
12 hour fast when there is no food in their stomachs. ~Basal.
metabolism includes the energy needed to maintain the digestive
system at rest. When you eat, your digestive system becomes more
active in order to process the incoming food, transporj these
digested nutrients to cells, and metabolize them. The amount of
energy required for these internal activities depends on- the amount
and type of food you eat and is called specific dynamic activity

or SDA. ' ‘

- Voluntary Activities

. Activity -- thinking, sitting, exercise, sport performance -- all
require energy to fuel the nerves ‘and muscles. Nervous activity
uses very little energy, while muscle activity requires energy
in direct proportion to the amount of muscle moved. To lie and
daydream requires 1/10th of a calorie of fuel per kilogsam per

" hour. For a game of tennis or swimming, where all the muscles
are active, four calories or more per kilogram per hour are

"required. ' f

!
o

TOTAL' ENERGY NEED - 3 ESTIMATION GUIDELINES

A rough estimate of the total amount of energy needed for basal
metabolic rate, processing food, and voluntary activities can be.
riage by three different methods. One method is to add up the

" amount of time you spend sleeping and doing activities in the
four major exercise categories: very light, light, moderate,
and heavy. The handout called Calorie Check Out can help you
estimate calorie or energy needs. :

@ 192 STITS-NUTIITION
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CHECK ouT

Check out how you spend your activity calories. ¢ each activity group -~ sleeping, very light exercise, light exercise,
moderate exercise, heavy exercigse ~- record how many pinutes you spend a day doing activities from that group. Multiply the
m.nutes by the average number of calories it takes tp do those activities.(kecord the calories for each group. This total
will give you an estimate of how many calories you Apend for a day. Graphi\the number of calories from each group. How many
minutes and calories did you spend doing aerobic jctivities? \

SLEEPING
. ICALORIE BURNED,/MINUTE

Daily ’Amount of Time . \ . .
ACTIVITIES Spent on Each Activity *
‘ MINUTES CALORIES

Riding

truck, or motorcycle watching TV, school, on
Singing the phone, typing, piano

2 CALORIES/MINUTE

in a car, bus, Sitting--reading, eating

VERY LIGHT EXERCISE / |

playing, card playing

" Croquet
Fishing
Golf
Hammering

" LIGHT EXERCI/SE
2-5 CALORIES/MINUTE
~ AVERAGE = 4 CAL/MIN.

Horseback riding ' Shopping
Housework Shuffleboard
Painting ’ Volleybatll

Sewing ) Walking teisurely

I

Bowling
-Dancing

Basebalt -
Bicycling .

MODERATE EXERC/ISE
5~7 CALORIES/MINUTE
AVERAGE = G CAL/MIN.
Gardening Swimming leisurely
Hiking Tennis

' Ping Pong Walking
Scrubbing :

Bicycle racing

Boxing
Climbing

dancing

HEAVY EXERCISE .

7-12 CALORIES/MINUTE
AVERAGE = 9 CAL/MIN.

v football Skiing
Horseback riding at Soccer
Country or *folk gallop Squash, handball

Running Weight Lifting

R

Aruitoxt provided by Eic:

v

LIGHT
EXERClSE eceesnpnees e e 06000 entEeseses tsssasessanseness e sansancnttesea 0Ot

TOTAL
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A second method for estimating energy needs can be found on the
Sports-Nutrition Fitness Guide Poster. Recommended Dietary-
Allowances for Energy listed on the chart are average estimates

of total ennrgy requirements. Find the age range you are looking
for and eheck the poster to find the range of calorie requirements.

A third’method'of estimating energy needs involves using a formula
based on an estimate of ideal body weight. To determine your
+ideal weight, use the following formula if you are 25 years or
older: :

MEN ’ | WOMEN

Take your height in inches, Take your height in inches,
multiply by 4 and subtract multiply by 3.5 and subtract
128. This gives you your 108. This gives you your
estimated ideal weight. estimated ideal weight.
Example: 1If your height is - Example: 1f yoyr height is
69 inches (5'9" x 12" = 69"): 64 inches (5'4" x 12" = 64"):
69" x 4 = 276 minus 128 = 64" x 3.5 = 224 minus 108 =
148 pounds. 116 pounds.

Estimating your daily caloric needs.

Calculate your estimated ideal weight and multiply it by:
110-14 if you are not very active

. +15 if you are moderately active

16 if you are very active

Remember that body composition, which is the percentage of weight
composed of each nutrient, definitely affects energy needs.

So, use the ideal weight estimate only as a guideline for what - ‘
athletes should weigh. .

A © 1982 srons‘m.:nmon - .
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IDEAL BODY WEIGHT ESTIMATE

A method of estimating ideal body weight is outlined

below. This method of estimating ideal body weight is -

made using an athlete's current percent body fat and-desired
percent body fat. Percent body fat i's that percentage of total
body weight which is fat. For example, if someone weighs 100
pounds and has 20% body fat, that person would have 20 lbs. of fat:

20 pounds of fat (20% of 100 1lbs. = 20 1bs.)
Y

80 poundé lean body weight (muscle, bone, watér, organs,
) skin, etc.)

100 pounds total weight

Percent body fat can be estimated using skinfold measurements or
hydrostatic weighing. Directions for measuring skinfolds and
hydrostatic weighing are in Section D - Skills Training for
Nutrition-Fitness Assessment. ' '

The recommended percent body fat ranges for teenagers and children
have not been established yet. Typically men should have between
12% to 17% body fat. Women should have between 19% and 25% body
fat. Men are classified as obese if their body .fat is greater
than 25%. Any woman with greater than 30% body fat is classified
as obese. Male athletes body fat typically ranges from 4% to 18%
Female athletes body fat ranges from 6% to 30%. Some body fat

is essential! Body fat lower than 2-5% for males and 6-12% for
females is a sign of poor nutrition-fitness status or health.

To determine ideal body weight for a person, you simply divide

the person's lean body weight by the frdction of his or-her weight
that you want to be lean. Remember, you can estimate lean body
weight 'if you know the percentage of a person's total weight that
is fat. Percentage of body fat can be estimated, using skinfold
measurements and underwater weight. Skinfoldsegye measured with
calipers. Underwater weight is measured by hydrostatic weighing.
Page 69 explains hydrostatic weighing technique. Pages 62 and 130
explain how to measure skinfolds. '

The following example on -page 44 shows the sfeps for figuring
ideal body weight once you know a person's current percent body
fat and have set a desired percent body fat.




STEPS IN CALCULATING IDEAL BODY WEIGET

Step #1
.Current Weight
% Body Fat

Fat Weight (current

Step #2
-Lean Body Weight

It :goal is 15% body
fat, this means’ there
would be 85% lean body
weight.

15% Fat wt. (.15) .
*85% Lean body wt. (.85)

100%: Total Weight (1.0)

ATHLETE #1
¥50# (68 kg)

22.5# (10.2 kg)

~weight x % body fat) . o
D \) 150x .15 = 22.5 lbs

127.5# (57.8 kg)

105¥# (47.6 kg) ;
(Total Wt. minus Fat Wt. )—~\~ﬁ>‘50__33 S = 127.5 lhs '

150# (68 kg)

EXAMPLE5

ATHLETE #2

e

150# (68 kg)

 30%
45.0# (20.4 kg) .

150 % .30 = 45 lbs

150 — 45 =105 lbs

123# (56 kg)
105+ .85 =123.5 lbs

This information can be used

to recommend weight loss goals.

Welght Loss Recommendation:
(Current wt. minus Ideal wt.)

27# (12 kg)

I

i

pounds ‘
kilograms-
weight

© 1982 SPORTS.NUTRITION
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The follow1ng chart summarizes the calorie requlrements for
various sports. Keep in mind that these are estimates of

enérgy needs. A particular athlete's energy neédc will be
based on their basal metabolic rate which is determined hy
their age, sex, body weight, and body compousition, plus the
calorie needs for their activ1ty level.

Exercise and Energy Expenditure Chart

o WL

FEBBSES8E

- N NN R WWWwe W
g - NN WAWRAE WWR
~ s
[ ]
- =

4 =verygood 3 =good 2 =fair 1 =
SR *Esbmates fov adek men and vomen.

This chart is from a pamphlet entitled thness 3 - Your Way
to Better Health
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Calorie Values of Food

All the energy released from food eventually becomes heat in the
body. The rate of he¢at production in the body depends on the
energy released from the foods ingested. . Energy expenditure in -
the body and potential energy in foods are measured in calories.

A summary of the nutritional value of foods can be found in
Nutritive Valye of Foods, United States Dgpartment of Agriculture
Bulletin No. 72. _This reference is in the appendix on page 181
to 207. The energy content of fast foods can be found in the -
pamphlet in’yaur Sports-Nutrition book entitled Nutrient Analysis
of Fast Foods published by Ross Laboratories in Columbus, Ohio.




The most effective training programs are based on what you have
. learned in Section A - SPORTS NUTRITION ESSENTIALS as well as

on general physical training principles that include overload,
specificity, reversibility, and individuality. /[There are also
basic principles for aercbic and anaerobic components of athlete
training programs. The next section of your Sports-Nutrition
packet will review all of these training princig}es.
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NUTRITIONAL STATUS ASSESSMENT OVERVIE'

5

A person s health is influenced by the fOod he or she eats and the
way these nutrients are utilized in the body. Assessment of
nutritional status provides insight into nutrient intake and
utilization:as-well as provides a means of preventing- and treating
malnutrition. Nutrition status assessment in sports éncompasses °
three techniques: diet analysis; ‘body composition assessment :
using anthropometric measurements, and biochemical data analysis.

)

Diet Analysis

,Diet analysis is a way of comparing a person's nutrient intake to
the ‘recommended dietary allowances.or recommended food guidelines.
See Section D - Athlete Diet Check Out. When using this method,
one -should keep in mind that diet recall data may over-estimate
or under-estimate nutrient intake For example, many people ’
cannot- accurately remember what they ate or how much they ate

the day before. Also, one-day's diet may not-be-a true-

indicator of what the person usually eats. However,.regularly
keeping tabs on what a person eats is a good way to check out what .
gbés in to fuel the body and to check out how recorded foods .
measure up to recommended diet and nutrient guidelines.

a

ngy,Composition

Assessment of an athlete's body composition -~ % lean body mass and .

% body fat - can help athletes determine if any weight loss or

weight gdin is needed and set goals for the amount of weight gain

or loss. Remember, body compositipn measurements and their inter-

. pretations only give estimates of body composition. Skinfold

measurements and hydrostatic weighing are the body composition

. agssessment, . technigues included in this packet. See Section D -.
Nutrition-Fitness Assessment. Skills Training. ) )

LY

Biochemical Profile

o

&
,Biochemical data analysis is an examination ol blood urine,
tissue biopsy, and hair chemistries. Biochemical data provides
information for evaluating samples of tissue nutrient levels. .
The interpretatiaon of the data pan be used to screen for nutrient
" ‘excesses and deficiencies. .
Results of these tests must be carefully inﬂelpreted by qualified
medical personnel. Many factors can affect the results of the
test and lead to errors in test results. . Exercise, drugs, alcohol,
and methods of processing the blood or urine affect the values. .’
."Furthermore, the lab valuea are; based on normal values derived
from examining large numbers oﬁgﬁéople Thede values will apply }
to most people. However becayse of ‘individual variation, what is
normal for the population as aywhole may not be normnl for | I
particular person. )
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Héir analysis in its current status is an Gnaccurate measure of
‘nutritional status, because the normal values for the various

nutrient levels in hair have not been well established.

Therefore,
there are no reliable nor

ms for evaluating the results of hair
analysis. - . ) - L

>




h ’ . J

’

AMERICAN ALLJANCE FOR HEALTH, PHYSICAL EDUCATION,
RECREATION AND DANCE; (AAHPERD) 'HEALTH /'FITNESS ‘TEST INTRODUCTION

Y
- Y

Physical fitness is a composite of endurance, sirength,
flexibility, icardiovascular fitness, and normel body
composition. | The physically fit person should be

able to do narmal dally physical activities without
feeling fatigued. The physically fit body Is able to
function at its best all of the time. Diet, exerclse,
rest,.\aldgy axation are vital Kfor maintaining physical
fltnpess: U R ‘
-Bndurance 1s the ability of muscl¢s to sustain
strenuous activity for a long continuous period of time.

Strength is the dbility of the scles to exert a
ma ximum forcﬁ against a resistance or object.

Ftémfbility iis the ablility of a/muscle tn be used
throughout its maximum range of ‘motion. '

Cardiovascular fitness is the capacity of the heart,

(activity) efficiently and to recover quickly when

lungs, circulatory, and respirafory systems to do work
activity is finished.

Body Composition is the comparison of the body's fat
content to the body's muscle mass. Body fat should b
wi thin normal limits and muscles\well toned to melintain
health. A continuous physical tness program will
assist In m?l taining ‘the proper proportions of body
fat to muscle.! : T ' N

The age, height, and weight charts are tools commonly
used to assess $tudents' growth patterns. The growth
charts In MEASURE UP are based on computerized data
collected from 1963 to 1974 by the National Center for
Health Statistics.




MEASURE UP

\

The shaded are%s show the range of actual
heights and weight for most adolescents in
the United States.

HEIGHT STATUS

1. Find your agé aiong the bottom of the chart.
Draw a vertical line up from your age to the top
of the chart.

INCHES

2. Find your height on the top chart and draw
a horizontal line across. Mark an X" where
your height line crosses your age line. RECORD
your height and height group (Tall, Average,
or Short) on Handout #26, THE BODY SHOP, :

© MEIGHT STATUS .
" 1. .Find your weight on the bottom chart and

131415

1 draw a horizontal line across. Mark an "X" : 200l 1 ] | ! | 1
1T where your weight line crosses your age ' s
= line. RECORD your weight and welght group R S
J: (Heavy, Average, or ught) on THE BODY SHOP. s B )

;' . : AN

EXAMINING THE FACTS ON HEIGHT AND WEIGHT

What is the range of heights.for most beople
your age?

POUNDS
]

What is the range of welghts for most people , ' iR g

your age? Is your weight within this range? s ‘ i
If not, what are some reasons? ' (

-----
-----
.....
.....

Going on crash diets to lose weight can be it
dangerous. |If you are concerned about’ il
4

your weight, a health professional can assist 35 i
you in deciding if you need to lose or gain .
ASE. e welght.

I IETS
AGE, - -



t

55

'Thé>AAHPERD Health Fitness Test is designed to

measure the key components of fitness: Muscle Strength.

and Endurance (sit ups); Plexibility (sit and reach); /

Cardiovasoular Bndurance (9 minute/1 mile run); and
Body Composition (skinfold fat measurement). .

The tests may be glven in any 'éymslm or out of doors. |

With the exception of the sit and reach apparatus and
skinfold callpers, no special equipment s requl red.
Administering the test does require careful planning
to utillize both space and time advantageously. A
station for each test should be planned and clearly
marked ahead of time. -

Arrangehents for timing and recording scores cah *

' be handled by thesathletes. Organizing the

athletes into squads is usually helpful for

smooth test administration. Each athlete can record
his or her scores as the test is given using the’
handout on the next page ‘called THE BODY SHOP ..
Sometimes an assistant, squad captain, or trainer
can record all team scores.

The. AAHPERD Health Fitness Tests are useful for
evaluating athletes' potential to perform,
motivating them to improve their fitness level,
'and evaluating a training program.

< i




what kind of shape your body is in.

_ THE BODY SHOP
Complete the BODY SHOP checkout to find out i

Record

your measurements and scores as you

complete zach.test.

What parts of you are

in good shape? - What parts need a tune up?

HEIGHT & WEIGHT

DATE

HE IGHT

HEIGHT GROUP

il &

 WEIGHT

WEIGHT GROUP

"PULSE °

DATE

RESTING PULSE

&

" PULSE
AFTER EXERC|SE

ICALFITNESS TEST

BODY COMPOSITION

Put a

Check Mark
) in your
percentile |

SIT-UPS
2 N

AMILE RUN}
12

9MINUTE/ |SITeREACH

2

TRICEPS | T Ps (

{SKINFOLD

2

SK'NFOLD

rank |oo

PERCENTILE

BN EREREAE RINBAER




<

The students should be given reasonable warm-up prior

- to the testing (5 to 15 minutes). A test should not be

given to any student whose medical status 'is
questionable. ‘

The directions for th; fitness test are given in the

. test booklet, AAHPERD HEALTH FITNESS TEST. Be certain

to follow directions exactly for each test. Following
the directions .wil] enable you to compare your students'
scores with the nationa) norms. -

After completing the test, the student compares the score.
received in each test to the percentile tables attached

_.3o_the AAHPERD HEALTH FITNESS TEST. These are very

rough estimates of fitness. The student must be
informed of this fact. If, for example, a 12 year old
girl successfully completed 35 sit ups in 60 seconds,
she would be at the 45th pegtentile. The U5th percentile
means that 45 percent of the girls who take the test
would fall below her score. The U5th to 55th percentile
range is considered a mesasure. of ''average" fitness.
Likewise, if a 12 year old boy ran a mile in 7 minutes
and 2k seconds (7:24), he would rank at the 75th-
percentile or 75 percent of all boys taking the test
would fall below him. He would fall in the "very fit"
range. Remember, these ranges are not exact physical
fitness scores. . .




) .
.
American Alliance for Health, Physical Education, Recreation, and Dance:
Health Related Physioal Pitness Test Manual. Reston, VA.: AAHPERD, 1981.
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~ Nine Minute Run or One Mile Run

To conduct the l.-llo or 9 minute run,
you will need to have sccess to a
measured running erea (like ¢ quarter

- mile or MO yds or 40O meter treck). It

is essential to know the distance of the
running area. You will alse need te
have a stop watch. As norms are glven
for both nine-minute run and one mlile |

" run, you have the option es to which

test to rum. .
If you choose the one=mile run, you
will need to tima each student. Assign
each student e nusher, have a récorder
record time of each student as he/she
completes the run. :

Method of Recording

Start oll students st the sams time;
start stop watch when you stert the
students. As the flirst student cresses
the finish line, stert calling out
times. Recorder matches time to -
student's nushber. Knowing the. distence
of the treck/running eres eilows yeu
to record distance for the 9 minute:run.
Distance for the 9 minute run is what-
ever tota) distance the student covers
1n'9 minutes. ' -

W‘N?MSco Mean?

The score that the student recelves on
esch test |s then compared to per-
centiie tables renking by using
TABLES | and 2 in this booklet..

These ere very rough estimstes of ot
fitness. student needs to be
reminded of this. If, for exampls, o

- 13 year oid girl ran 1537 yerds In 9

minutes, she would be et the iSth per
centile, that Is, ¥5 percent of the
students who take the test would fell

* below her score. The 45th te SSth

percentile renge Is considered ¢
measurg of rage fitness. Llkewise,
ifeltl yu%nolﬁoy ran e mlle In?
minutes and 24 secends (7:24), he would
rank at the 75th percentile or 75 percent
of al) students teking the test would
fall bglow him, He would just fall In
the ''vely fit' renge. After determining
the percentile ranking, the student
should record the result on Mandout #26,
THE B0DY SHOP. .It 1s important to
remember these ere ranges not exact
physicsl fitness scores.
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" Description ) =

Clean floor, mat, or d;y turf and
stop uctd!.

-

a [y

.

‘ . 14 -
The pupl] 1ies on his back with his
kness bent, feat on the floor with the
heels batween 12 and 18 Inches from the
buttocks. - The sngle at the knees should
be less than 30 degrees.. While: lying.
on the fleor, the pupil erosses his
arms on the chest by placing his hands
on the opposite shoulders. His feet are
held by his partner to keep them In
touch with the surface. The pupll curls

. to_ s sitting position by contracting -

his abdodtinal suscles. The arms must
contaét the chest at all times. The
chin must remidin In 8 tucked position.”
The sit up is accomplished when the
elbows touch the thighs. The pupli
returns to the starting position before
he sits up again., The:-timer glves the
signal "'ready~go”, and the sit-up’ .
performence Is started on the word “go".
Performence Is ‘snded on the word ''stop':

. The number qf correctly exicuted sit-ups

performed In 60 seconds shall ‘be the
score.

o
?

1. Only one trial sl;all be allowed un-
less the teacher belisves the pupl) has
not had a falr opportunity to perform.

- PR 3
2. No resting is permitted betweon situps.

-~

Scoring .
Record the nunber of correctly uocutc_éd

- slt"ups the pupll Is able to ds In 60

seconds. A foul nullifies the count fer
that sit-up. The watch 1s started on the
word "ge" and stepped on the werd ''step”.
The student should cempars the test score
to the percentile renk by using TABLE ).
After determining the perdentile renking,
the student sheuld record the resuylt on
Handout #26, THE BODY SHOP. -

e




ulpment

The test apparatus consists of a sturdy
box 12 Inches high with » msasuring |

. . : scale placed on top. The scale's 23 em
. L mark is placed in line with the side

: against which the pupllits feet will be

placed: This apparstus can be
Improvisad by using & nirrow bench and
8 meter stick. The test apparatus
should be placed against » wall to
pravent the spparatus from s)iding awey
from the pupl |,

1

Description

" First, the student removes his shoes.
Then, the pupl| sits down st the test.
apparatus with his feet shoulder-width
spart and his legs fully extended. The
feot are placed flat ageinst the side
of the box. The hands are placed on
top of each other ‘and the arms are
extended forward. After assuming this
position, the student resches forward
dlong the measuring scale four times.
On the fourth trial, the meximum reach
1s--héld for-ome second ¢

Rules . .
The test must be repeated if the pupil
doss not a) reach with both hands
svinly; or b) keep both legs straight.
tester should place one hand on the .
kness to prevent the knees frow' bending.

L.

, Scoring.

The student should compare the $1T AND
REACH test score to the .percentlle rank
by using TABLE &. After determining the
percenti le ranking, the student should
record the result on Mandout #26, THE
B0DY SHOP. 3

rr—— ———




RICEPS/SUBSCAPULAR '
SKINFOLD N

reid
M ~

»

‘ARM UpP TO FIND MIDPOINT
ARM-DOWN TO MEASURE SKINFOLD

- tgulgmg
The Ross Laboratories ADIPOMETER skin-

fold calipsr is used, for obtaining the
skinfold fat measurements

Descrigtion i

layer of subcutsneous fat pulled away
from the underlying muscle (see
iilustraticn). While thers are o

is easy to use and is a fairly
accurate indicator of body fat.

Triceps skinfold is saken on the right
upper arm. .

upper arm with the forearm at a right
angle to the upper arm (ses illustra-
tion). Locate the bony projection at
the shouider (the tlp of the acromium)
and the body projection at the elbow

. measure the distance between these two
arm and'mark with & felt tip pen.

. = 2, Drop the arm by the side of the
body. Grasp the skinfold with the -

" thurd and index finger just above the
midpoint.

°

3. Measure the skinfold with the

¢

_in millimeters on THE B0DY SHOP - Hand
#7. ’

-nou:nnnt for determining body fat.
if time permits, this measurement can
8150 be taken elther by & nurse in the
_ nurse's office or as a classroom
demonstration with student voluntesrs.
This messurement is teken at a point
Jus';'bcleu the bottom of the shoulder
blade in ‘tho line of natural cleavage.
Have the child clasp hands behlnd the

blade and merk with a felt tip pan,

- Grasp and measure the thickness of the
skinfoid Just below your merked point.
(see i11ustration). Messure the skin-
fold with the calipers. Record the

|
| L

skinfoids sre made up of the skin and a

1. First, measure the length of the

{olegranon). Use .the measuring tape to
points. ' Find the mid-point of the upper

‘calipers. Apply sndugh pressure to the
calipérs so the black lines are aligned.

4. ‘Record the skinfold nuurcnntw/'
t

Swicapulor skinfold is also an accurate

“back. Locate the bottom of the shoulder

z’suumt on THE BODY SHOP - Handout

'fv

) Scoring

" The skinfold measurement is registered
on the callper's scale which measures
from 0-60mm in 2sm increments. MNeasure
.the skinfold thres times, Then record
the average of the three messurements.
If the three measurements are 12, }lo.
anéd 1A, the nusher recorded will be 12.

° " - The recesmended precedure is to measure

© 1982 SPORTS-NUTRITION

the sym of the tricep and sub-scapular
skinfold., MHowever, the tricep skinfold
Is recommended if only one skinfold Is
measursd. BThe student should ‘compare

the skinfold teSt score to the percentile
rank by using TABLES 5 and 6. After

determining the percentile ranking, the

student should record the result on
Hendout #26, THE S0DY SHOP.
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Yablo 2-3. Porcentiie Nerins. Ages 5-18 for the S-Minuse un (yarde) fer Beys
s ¢ * 8 W

11 122 13 11

2000 2400 2630
1700 1780 2020 2200
15830 1060 1900 2100

m 11“ 1340 1370
900 1140 1263 1310
840 1070 1180 1243

-

1356 1380 1“.
12680 1276 1300
1110 1170 1000

1430 1510
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AAHPERD Heabh Physial Fitmese Test Hems
Table 2-11. Percentile lem Ages §-18 lor Sit-ups for Boys

Age 5 8 7 .?r 9 10 11 12 13 14 15 18 17+

47

»
~

50 61
.50 5t
47 48
4“4 48
4244
40 42
% 4
37 - 40
38 39
35 38
34 37
a3 35
31 34
30 33
29 3
27 230
25 28
o 26
19 23
1517

70 69 70
59 50 5
54
52
51
9
4

-

gls-e

»
[

RyBlzssese

382188838

s2lazelergers

»
n

SRSV 2R :
a3RJNIS|2wB|eLges2228

17
15 21
14 19
10 45

w

A

¥e28s(sssla2amrasfseerey
wgsglsas

V2888882222

>

A = Very Fit; .BV = Above Average; C -‘Avei'nge; D = Needs Some Work; E = Needs a Lot of Work -

"5 " _AAHPERD Heshh Related Physical Fitness Test
Table 2-12. Percentie Norme. Ages 5-18 fer Sit-ups for Girla
Ae 5 6 7.8:9 1011 12 13 14 15 16 17+

Percentile . “
42 51 55 59

35 40

32 a7

30 4

» 32

28 31

23 26

‘25 29

24 26

2. 27

% 22 25

20 24
19 23 2
10)2'2 25
16 21 23
14 20 22
13 19 20
11-18 19
6 9 13 17
2 810 12

57
51
48
45
43
42

o
52
48
45

oc
51
“
48
4
“
)
39
a7
38
34
0
32
- 30
2»
.27
25
23
19

2

z3svsasgvusesejagess

ao2BRTUIBRE
s2RIIVERIBR A
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AAHPERD Heakh Refated Physical Fitness Test liems

Tabla 2:13. Percentile NomL Ages 518
o+ $it and Reach (cm) for Boys 1

— =t e e
Age 5 6\7 8 910 11 12 13 14 15 16 17

! |

) a7 \u.aa 37 37 38 52 45 4+ ‘

95 34 4334 34 35 42

20 32 3) 32 32 ; ' 40
85 3 31 3

80 3y 20\ 30 30

75 29 2:\29 29

28 28

28

‘4
4,

4
33
3
]
30

70 27 |28
B 65 28 27 \27 28

33
31
30
29
28
28
27 0|
€0 27 28 97 27. 26 26 27.27 32
26 1
25
24
23
22
21
20

55 26 25 26 26 27 27 3
c 50 26 25 25° 25 26 26 30
45 25 25'24 25 25 25 25 27 29, 29
40 - 24 24 28 28

7

24 24 26 /32
23 2 23 27/
30 2 22 22 24 26 26/
25 2 22 21 20 23 25,’ 28
MR N 21 19 20 19 22 23 26
E 15 .21 20 18 18 18 18 21 21 25
0 19 11 18 17 18 18/15 18 s 23

6

E
o
i

5 17 16 16 16 16 -12 12 13 12 15

AAHPERD Health Related Physical Fitness Test
1

Table 2:14. Percentile Norms. Ages 5-18
for Sit and Reach (cm) for (irls

Al .
Age 5 6 7 8 9 10 11 12 13 14

Percentile
99 07 39 39 41 &
95 35
90 , 34
85 2 33 :
80 32
75 3
70
‘65

M
™
(3]
¥
-
o
-
Q
|
]
(]
©
©
e -
=
]
=
'
]
5]
=
g
73
@
©
@
®
=
"
a
0
-
]
e
X,
»
=
w "
4]

49
44
42

Above Average,

B =

55
50
45 °
«
35
30
25
20

seRByzus|seelerjraness
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Table 2-9. Percentile Norms. Ages 6-18
- for Triceps Skinfold for Boys

Age . 6 7 8 9 10 11 12 13 14 15 16. 17

Percentile
Below Normal 95 . . 5

- Minima! 90 5 5 5 86 T g
Low - 75 v 8 7 7 6
50 : ! g 8

Average 25 9 10 11 12 12 14 13 13 12 11 11 11
High 10 12 12 14 16 .19 20 19 17 16 16 16 ~
5 _13 14 17 B

-

Table 2-10. Percentile Norms. Ages 6-18 -
) fOI‘TﬂOOpI Skinfold for Girls

Age 6 7 8 9 10 11 12 13 14 15 16 17

’ Percentile
Selow Normal OB

Hinimel 90 , 1 7
75 7 8 8 9 9
. N 1

7 7 7 8 $,9 10
9 9 9 11 12 12 12

. 14 .
10 14 16 18 19 20 20 22 23 23 '25 26 25 -
2 16 17 20 22 23 23 25 26 27 20 30 29




Table 2-7. Percentiie Norms. Ages 8-18° tar Sum of Triceps

- ) mmm Skinfolds (mm) for Boys®
13 14

% s s s s s
betow Horme! {29 s 9 -9 9 9 9 9 9 9 9 9 9 [B
Hinimel 20 9 9 9 10. 10 10 10 10 9 10 10 10 |%
3 0 10 10 10 11 11 d0 10 10 #n 1 1 |
Low 0 10 10 10 N N2 oo oo o2 |
75 oM N N 2 12 o 12 12 12 12 |3
70 7 N N 12 12 12 12 12 1”2 12 12 1 |E
s oo o2 12 13 93 13 12 12 13 1’ 1\’
Low Average { 80 12, 12 12 13 13 1€ 13 13 13«13 13 14 |E
. 55 12 12 13 13 14 15 14 14 13 14 14 14 |E
: c_ 12 12 13 4 14 16 15 15 14 14 14 15 |3
?F 13 13 14 14 15 18 15 16 14 , 15 15 18 . I3
4 13 13 14 15 18 17 18 17 15 18 18 18 |E
High Average { 35 13 14 15 18 17 19 17 18 18 18 17 17 |3
; 30 4 4 g8 17 18 T20° 19 19 18 a8 18 19 |F
L 14 15 17 1 19 2 2t 22 &
g% 15 18 18 20 21 24 24 25 23 22 22 24 |=
15 16 17 19 23 24 28 27 29 27 25 24 26 |&

High 0 16 18 21 26 26 33 33 36 3 3o 29 30

5 ' 24 34 46 37 40 37 38

i .
“The norma for age 17 may be used for age 18. ! :
*Based on data irom Johnston, F. €., 0. V. Hamil, and S. Lemeshow. (|)Skm'oIdThtcmssolChddnn6-11 Yoars (Sonnll No. 120 1972). und(z)

hd Shnloldmckmulvaum 12-17 Yoers (Senes It No. 132, 1974). U.S. Nasional Center for Hesith Statistics, U.S.. D o ol HEW, o
2 X

AAIPERD Vealth Rulalm! Physical Fitness Test flems o

Table 2-8. Percentile Norms. Ages 6-18 for Sum of Triceps
plus Subscepular Skinfolds (mm) for Girls®

Age 6 YR

Percentile

12 13 14 15 16 17

7 -6 9 10N

HEW,

Wi

© 1982 SPORTS-NUTRITION®

'Mnumlumﬁmyhomdlovm
*Based ondatavom Johneion, F.E..D. V, M and'S. Lemeshow. { 1) Skinfold Thickness of
. Childron &-11 Years (Series ¥, 'b 120,"1972), and (2) Skinfold Thickness ol Youlh 12-17
Yoars (Series i, Ne. 132, 1974). uawm for Health Department
ashinglon, D.C.

8

"

6 ,

N

Statialics. U S.

of

Below Nomﬂ“{n r‘b 8 86 9 9 8 910 101 112
. 95 '9 10 1010 10 11 11 12 13 14 14 15
5oy » Minimal 90 10 11 11 12 12 12 12 13 15 16. 16 1e
e 85 1112 12 12 13 13 13 14 16 17 18 18
Low 80 12 12 12 13 13 14 14 15 17 18 19 19 N
75 12 12 13 14 14 15 15 % 18 20 20 20
: 70 12. 13 14 15 15 16 16 17 19°21 21 22
85 13 13 14 15 16 16 17 18 20 22 22 23
) Low Average { 60 13 14 15 16 17 17 17 19 21 23 23 24
. 55 14 15 18 16 18 18 19 20 22 24’ 24 26
50 14 15 16 17 18 19 19 20 24 25 25 27
(45 15 16 17 18 20 20 21 22 25 28 27 26
40 15 18 18 19 20 21 22 23 26 28 29 30 ° .
! High Average { 35 18 17 19 20 22 22 24 25 27 29 30 32 A
’ 30 T 18 18 20 22 24 23 25 27 30 32 32 34 .
\25 17 19 21 24 25.25 27 30 32 34 34 36
fa'o 18 20 23 26 28 28 31 33 35 37 37 40
' High L] 18 22 25 29 31 31 35 39 39 42 42 42
- 100 22 25 30 34 35 36 40 43 42 48 46 48
% Lo« . U5 7726 20 38 40 41 42 48 51 52 56 57 8




 HYDROSTATIC WEIGHING**

Weighing a person completely submerged
underwater is called hydrostatic .
weighing. Underwater weighing is part
of a method of determining a.subject*s
‘body fat percentage. Underwater °
weighing provides information on the
person's body volume which is

necessary for calculating body -
density and percentage of fat. The
-theory behind the hydrostatic method

.is that a person weighs less under-
water than on land. How muc¢h less A
the person weighs underwater depends

on the person's body density. It is
-known that fat floats on water :
because fat is 1ess dense than water.

On the other hand, lean mass (muscle,
bones, etc.) sinks in”water because the mass is more dense than
water. Therefore, a fat person will tend to float because of the
buoyancy effect of a large amount of low-density fat while a lean
person will struggle to float because his high body density will
tend to sink in water. ) N

With these principles . in mind the person”s body fatness can be
est1mated using ‘the follow1ng questions:

Body volume = weight on land - weight~inewater

o N

_ weight _ . weight on land
»Body density volume weight onfland-weight in water

: _* 495 -
Percent fat = body density

- 450

*The equation is known as the "Siri equation" that incorporates
values derived from the densities of -fat and fat-free tissues.

Description

The subject -is first weighed on land. Then, the person is sub-
merged in water, usually while seated on a light-weight chair
suspended from a scale. The obese person may need to be weighed

- with a pre-weighed diver's belt to prevent “them from floating.
After blowing out all residual air in the lungs, the subject is
weighed. The procedure is repeated several times to maximize the .
removal of the lung's residual air. The weight of, the chair and
belt weights used are subtracted from the total weight to: calculate
the person's true anderwater weight. Corrections are made for *
other factors such as air remaining in the lungs and in the

. i
‘Q, . @ © 1982 SPORTS-NUTRITION
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intestinal tract. The underwater weighing.method may vary
depending on the type of equipment available. For example,
subjects are sometimes weighed in water while lying on their
stomach or back. Also, a swimming pool can be used in lieu of

a tank. ' . .

»

Summary

Hydrostatic weighing and. skinfold measurements used in estimating
percent body fat can help approximate a person's ideal body‘weight
(IBW), weight loss needed to reach ideal body weight, and any
changes in an athlete's percent body fat needed to meet the
recommended body fatness for a given sport. See Section A -
Sports Nutrition Basics and page 44. ' .

**This technique is not part of the AAHPERD Test, but is another ’
method of determining body composition-

“




GENERAL FITNESS PRINCIPLES

Overload: - - . In-order to achieve a gain in strength from a muscle
' ‘ or muscle group, it is necessary to stress that
muscle beyond the point to ‘which it is normally
stresséd. The deminds of the exercise must be
sufficient to force adaptat on. Exercise that is
too mild will not be valuat e for improving an
athlete s physical cpnditic;.

The physical adnptntions t t occurs with training
is specific to thé type of .raining performed.
If flexibility ig the desi.=1 result, exercises
specific for increase in ran e cf motion must be
performed. It is hypothesi: :d that much of the
training adaptation comes f1o>m;a learning effect
=8f the central nervous system, “and more'efficient
nervous system processing with repeated use of
body motionms. . : .
'rraining' effects diminish quickly. Upon cessation
of an exercise program, physical training effects
, . reverse dramatically in the first two weeks.

' Hence the saying, if you don't use it, you lose
it.

Specificity:

Reversibility:

~

4., Individuality: Since individual tolerance for exercise varies, - .
it becomes necessary to have a gradual progression - .
of intensity and duration’of exercise. Individual
- pacing is important, based on fitness level, skill -
" level and rate of progresaion. - . )

AEROBIC TRAINING PRINCIPLES -

F - Frequency Minimum of 3 times per week
3=5 is recommended, nlternating days.

Working at 60-85% of maximum heart rate.
(anget Heart Rate Zone)

I - Intensity

20 minutes per exercise session, working at
Target Heart Rate Zone.

40-60 minutes are suggested to include adequate :
warm-up and cool-down time.

T- Time or, duration

! . .
Aerobic, continuous and rhythm, walking, jogging, .
. ) swimming, cycling; rope Jumping, nerobic dance, e

. _ cross-country skiing, hiking. }

\

T~ Type of Activity




: - TRAINING TERMS
Aerobic: Aerobic means with air, oxygen. Aerobic exercise is that which
promotes the supply and use of oxygen. It is, therefore, exercise that
be performed rhythmically and continuously enough to enable a continual supply -
of oxygen to reach the muscle cells; while retaining a training heart tate (HR).
The best forms of exercise that meet this criteria are walking, jogging,
swimming, bicycling, or aerobic dance. . ,

2. Anaerobic: Anaerobic means without air oxygen. Anaerobic exercise is.that
in which the activity is so rapid that.ﬁ%ehbody cells cannot process enough
oxygen to meet the muscle cells' needs. "a result, the muscles can continue
the activity for only a short duration. Anaerobic exercise examples include
sprints in running or swimming or any sport activity where a maximum effort :
is required. : :

-

3. Interval Training: A series of repeated bouts of exercise alternated with
periods of relief, Light or mild exercise usually constitutes the relief
period. Interval training thus is intermittent in nature, alternating
periods of high stress with ones of lower stress.

4. Circuit Training: The procedure involves a sequence of 5 to 10 exercises
with variable repetitions or resistance. To increase physical demands, the
exercises can be intensified by increasing the number of repetitions or
amount of resistance. ’ . i

5. Isokinetic Contraction:: Contraction in which the muscle generatés force
against a resistance.

~

ol . s _
6. Isometric Contraction: Contraction in which the force exerted by the muscle

results in no observable movement.

7. Isotonic Contraction: Contraction imwhich the muscles generate fortte
against a ¢onstant resistance and movement results, either shortening .
(concentric). or lengthening (eccentric). '

-

s ) -

_ HEART RATE TERMS | )

1. Resting HR: HR upon awakening from sleep. The lower the HR at rest, THE
BETTER CONDITION A PERSON IS IN. American Heart Association accepts
'50-100 bpm as. normal resting. Women's HR are 7-8 beats higher than men's.
Average'HR is” 70-80 bpm. ' '

2. Training or Target HR (also called exercise or working HR): The working HR
. 1is taken during exercise or not more than 5 seconds following exercise cessa-
tion. Training HR values range betweed 60-85% of the maximal HR. Research
has proven that exercising at this percentage is sufficient to work the heart
" hard enough to give a training effect, i.e., strengthen the heart. Exercise
.HR increases linearly with work load. ' -

3. Maximal HR: The peak HR or fastest rate at which .the heart can work. Maximal
HR is reached in exhaustivé exercise or laboratory testing. A reliable formula
to estimate max HR is: 220 - age = Max HR. This is reliable-+ or - 5-8 beats.
Max HR is purely a function of age. No amount of training will increase it.

4. Recovery HR: HR taken a set period of time following exercise cessation//‘
. (30 seconds and up) the faster the heart returns to the normal or resting
rate, following exercjige, the better condition it is in.

. ¢ e : ’
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N
Component
llajo: s o
Flexibility

»

v Muscular
Strength.and
Endurance

B

Range of move-

ment about a
joint or

sequence of

joints; muscle
elasticity as

lengthening

‘capacity..

o

Strength is the
capacity to exert
a maximal force
while endurance
is the capacity.

to exert that

force over time,:
resisting muscu-

lar fatigue.
Power is the

rate of producing

that force.

.

FITNESS COMPONENTS

. Compiled by Desert SV Fitmess

Training Physiological .

Principles Factors Assessmernt
Static (slow, ' Muscle spindle sit and Reach —
continuous, golgi tendon = Test
stationary) . organ, recipro-
stretching as cal innervation '
opposed to (antagonistic -
ballastic muscle group), v . )
(bouncing) muscles, tendons, -
stretching.

Stretch prior to
and following -
aerobic exezcise.
Peel tension not
pain or strain.

Nigh load, low
repetition for
maximum strength, area, ‘
bulk, definition. hypertrophy-
Low load, high
repetition for
maximum tone or-
endurance, less

hypertrophy.
Training one

limb will result 1level, cross-
in a training
effect in the
opposite 1imb
(cross innerva-
tion); rehabili-
tative signifi-

cance. Iso-
metric, iso-
tonic, iso-

kinetic (see
terms).

3

and I;Wnt-.

s

Muscle cell, -
muscle unit

1-minute Bit-up
Test, Bench »
Press Test/

e

atrophy, oxygen.
supply to unit R
area, innerva- - :
" tion/contraction
prooess,
testosterme

over effect,
slow tWitch ° .
and fast twitch
muscle fiber.




.

<

Endurance

L]

Body Composition

respiratory - -
system, and .
blood vessels to

utilize oxygen

over a period of
time; stamina or.
overall body éen~-

durance. o
Percent lean——
body mass

(muscle, bone,
organs) relative
to percent body

_fat.

. week. - Intensity vital lung

‘--§0-85% of capacity, muscle
maximal MR. '~ hypertrophy,’
Duration-<2Qs$0 coronary artery

minutes. Type condi.ti.on.

of activity--

slow, -continuous, T ";: .
thyth-ic. . .
'8pot nducti.on'_- Caloric intake
exercise leads versus expendi~.
to increased  ture, metabolism
muscle tone in -=BNR snd -

the muscle ' exercise metabo-
gfoup’s exer- lism, appetite *
cised,; but _no control
guarantee 13 mechanisms, -
decreased fat in muscle and fat
the muscle or’  cell develop-
muscle surface. -ment, size, and
Endurance
activity slowly
and consistently,
expends overall
calories. Low~-
level endurance
activity (60%)
tesults in
burning of 60%
fat, vhereas

higher levels

utilize more
carbohydrate as
the fuel source. .
Endurance
activity de-
creases appeti.@o.

weight, nut_ti.ontl.

- } * vraining Physiological
- Component _ __Definition Principles Factors - Assessment
Cardiovascular The ability of - Freguency--3-5 Oxygen consump- Step Test; 12
the heart muscle, sessions per tion, heart rate, minute walk/run

or swimj; 1.5 mile
run; 3 mile walk;
exercise stress
test, submaximal
o> madimel.

#

Measurements,
skin-fold

. measures, under-

water weigh.

© .
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The following reprint summarizes key information about fitness
assessment and condi(ionin ; :
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.-speed, and strength, physical conditioning in the young athlete

- preadolescent and adolescent athlete. The young athlete needs to
- work on each of the basic components of"conditioning - strength,

‘ which the athlete congentrates on each of these areas depends
.- largely on the sport he is traiming for, and even on the  specific

+ required of the defensive back. e

. to xomplete the 40-yatd dash and the playeri's total amount of body
- fat, i.e., the more fat he carried, the slower he whs. Excess body
. fat has a definite negative influence on almost all of the other

PHYSICAL CONDITIONING OF THE YOUNG ATHLETE

”

- » . . . - i d A
Like his more,mature'countepgart, the young-athlete needs to

concentrate on physical copditioning to develop hig -full athletic
potential. In addition te the obvious gains made in endurance,

'promq%es a better learning and execution of sports skills, mental
alerfness, reduction in the potential for serious“injury, faster
recovery from injuries, better tolerance to extremes in altitudes
or cl;mape and, most important, a more efficient athlete.

é -‘ B - .. ' s i \“ . . o ‘
General Conditioning - - ' . e ‘ : .

Since physical conditiéninh.is essential to any yOﬁth spofts program;
it is important to understand the basic scientific .principles of
conditioning and how they‘relate to the training program of the

muséular(endupance, power, agility, speed and reaction time, - -
flexibility, neuromuseular skill, and cardiovascular endurance. . In
addition, he must haye the.proper body composition. The  degree to .

pogition or event within that sport. The upper body strength
necessary for successi*in shdt-putting is not a prerequisite for
success in distance running, ‘although a certain minimal.level of
upper body 3trength, is required. Likewise, the size required of
the interior lineman {in foBtball is quite different from that

e o >
Most sporte depend heavily. on the development of more than one
component. For example; a batter in bageball requires pqwer,
agility, speed, and neuromuscular skill, while a'.center in basket-
ball depends on strength, endurance, spee and neuromuscular skill.
A%so, many of these components are interrelated. K Muscular enduraace
requires a certain leyel of body strength, and speed ig greatly
1pf1uencid by body cogposition. In a study of professional football
players,' a correlation of r-0.66 was found between -the time required

ents. Thus, the ratio ‘of fat -to total weight should be in
proper propertion, which means;t?g; body cQ@position should ..
certainly be less than 15% relatvive fat for males and 20% for
females. ‘ ! ) > :

. v “ ~ o~

Body fat can be measu+ed accurately by submerging the athlete in //
water and determining his weight—following a maximal expiration.
rThis-wgight, correctebsfprrtrapped-airAvolumes such as -the residual/
volume’and gastrointegtinal ga3 volume and:total body weight,;are‘7
placed in an equatich’td estimate total body density. Totgl body -
density can then be used to fractionate total body weight into lean ‘!




" weight .and fat weight. This technique, however, will tend to
overestimate the fat component in youngsters who have not attained
full bone maturation and muscle growth. It is assumed that during
growth and development, the. density_of the lean tissue is constantly
‘increasing until it reaches its adult wvalue at full maturation.
‘-Body comp051t1on can alSo be estimated from regression equations
using skinfolds, muscle girths, or: bone diameters, singularly or in
combinations.  Figure 1 illustrates the underwater weighing and .
~_Figure 2 the skinfold techniques. Table 1 provides estimates of
“the body composition values for male\and_iemale—athle%es~ia various

'sports. v -

—

Pigure 3. ?j the skis-fat fold st apesifie bdy*uu. [
-— : .:o un-no the nnuur of tetal bedy
veight that is seupened ]

Table 1. Nelative bedy fat vaiuse for males aad femsles 1a variows sperts.®

Sport ’ . Malis  ~  Fumates
m % st %

luwhuu ‘t‘lu . I’ l4 ™26

Bushcthall ,‘ 7 1627

Foutbul / (1) .
Gymaustics { . ‘.h 948
fee Hockey K . 1348 .
Joheys ’ 1208

© Uokehing aae o ‘athlete wadereator ::upm - Shiing 714 "
u- of boty uﬁ teat l= lou..oq b Soceer . 942 .

. Spucd Skuting . 1812 -

e T Swimming S48 142
. Track ond Fivld ;

‘ ' -9 (%]

Sprinters

] . Middic Distance Runaers i 12 [Ty
: . lﬁume lu-m 48 12
. 1418 1924
1418 3
h*n and Hurdlers [ R] 816
1416 822
V lltM ‘ a4 1*Je

sle -

Wresiling ! 412

‘ﬂcvﬁnmmnhwduﬁmn ed in various published
ond uapublished studies. pon ’




-PhySiological‘Changes'

As the young athlete participates in a conditioning program, many
physiological changes take place that enhance his athletic perform-
ance. Increases i1 strength are accompanied by an increase in the
mustle size of the male, while the female has little, if any, gain
in muscle size with increasing strength. ~ Thus, strength gains are
not dependent on gains in muscle size. The factors influencing’
changes in both strength and size are not well understood. Strength
is possibly more a phenomenon of reduced neurological inhibitiogns,
while size could be triggered by the male androgenic hormones . 2

In any case, a 5% per week gain in strength over several weeks 1is
considered to be a substantial improvement.

Endurance conditioning is of two basic types, muscular and cardio-
respiratory. Muscular endurance is closely relatef to strength
training. Cardiorespiratory endurance refers to the ability to
‘resist fatigue in a total body exercise, e.g., distance running.
*he cardiorespiratory endurance component is imvortant for nearly
every sporting event or activity. The football player relies on
short bursts of activity from play to play;  thus, football is
predominantly a speed and power ‘type of activity requiring con-
siderable anaerobic conditioning. However, when it comes time to
play the fourth quarter, the endurance component becomes critical.
A player with poor endurance will be fatigued, will not be able
oto execute properly, and will be more prone to serious injury.

=

The best physiological estimate of both total body and cardio-
respiratory endurance is one's maximal aerobic power, which is
represented by the maximal oxygen uptake (VOg max). VOg max-is
typically assessed during a treadmill or bicycle ergometer test to
exhaustion (Fig. 3, 4). .As the speed and/or grade on the treadmill
or the resistance on the bicycle is’ increased, there is a propor-

"\ tional increase in the oxygen consumed, until that point where the

"body has reached its capacity to supply oxygen to the muscles with
further increases in work.

_Exhaustion will result shortly thereafter, as a result of the
inability of the body to meet the demands of the working muscles
for oxygen. VO, max is sensitive to both conditioning and de-
conditioning.3 Thé highest values recorded (approximately 75 to 95

. ml/Kg per min) have been found in male long-distance runners and
eross-country skiers. Typical values for athletes in various sports
are presented in Table 2. Endurance training can significantly
‘improve maximal oxygen uptake in youth athletes. Ekblom4 noted a’
15% improvement in six ll-year-old boys over a 6-month period of
training. Dobeln and Eriksson® noted a 12% to 14% improvement in
12 boys, 11 to 13 years of age, after a 4-month training program.
Daniels et al® noted no change in young, 10 to 18-year old, male
middle-distance runners relative to their VO, max expressed per unit
of body weight, as they were followed longitudinally from 2 to 5
years, although absolute VO, max in liters per minute_continued to
increase in direct proportion to body weight. 6K Ekblom‘ has noted.

it
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similar plateaus in VOy max with further training in well-trained
i . young athletes. Astrand and Rodahl® presént similar data for
adults, but indicate that further training can increase the
percentage of the muximal aerobic capacity that may be used during
prolonged work. Drinkwater? reported similar changes in the
, endurance capacity of women withh training.

.
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|
|
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. ~a Figure 4. Nonitoring heart rate, the electrocardiogrsm, asd ¢
Figure 3. T-:;x:;:ygi;x::'::x:‘-;:;c?u:;n'l;:bu::gr;;rr:::u" . measuring the maximum oxygen upnhc_ using the treadmill.
apparatus to determine oxygen utilization as shown -
in the figure with the treadmill.

Table 2. Maximal Oxygen uptake values for msles and females
in various asports.*

Sport Mados Lemalos 1 .
mé kg nun mb kg i |
Bascball Sudthall KRR LT 4 82
L Haschail 4 3K
- Hioye hng eonmpetittved "o 7t 4% 60
Fovthall . 44 mi)
Gy mnasines el 30 48
Lo Huchey o
Jovheys i SO B0
PY . Onentleenng 4K Sh
Shung tutoss Ltinley ) 7508
Sueeer S8 hS
Speed Shating AL
Swanynmg RN
Triach aml Field
- Sprinters a4 60
" Muddie Distance [Ea
istance (8.0
’ Discus 425
Shuat Put 4ysn0
Volleybali | d0 00 0
Wuighthfbng LRI
Wrestling e
[N
The values represent the range of means teported in vanous published
ad unpublished reports ,
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may increase very little with: further training.

that any change will be modest .

factor when training young athletes.

Conditioning Programs

Strength ‘ . °

@ @ 1982 SPORTS-NUTRITION
0

Anaerobic power is an extremely important physiological concept
.relative to athletic performance, but unfortunately,
easily defined, and is even more difficult to measure in the
laboratory. Anaerobic metabolism is available for use while the
aerobic syst¢m is being mobilized for action during the first few
seconds to minutes of exercise, and is available atf that ‘point when
an athlete reaches his maximal aerobic power, although anaerobic
metabolism is undoubtedly ongoing throughout the entire exercise
bout, but at a very low rate. The term "anaerobic power" 1is used
loosely to define that gquality of the athlete to utilize maximall
his available anaerobic resources. How does one measure
Several field tests- have been developed that claim to medsure this
important characteristic-of the athlete, but their validity is
questionable. In the laboratory setting, attention_is now being
directed toward the concept of anaerobie threshold,
that workload, or fraction of VOg max at which point the blood
lactdafe levels begin to increase above the initial baseline levels.
While this concept is®presently attractive, considerable develop-
mental work must be completed before it can be applied to the ‘
training of athletes. Conditioning also substantially changes

power and agility, although such changes are difficult 40 guantify.
Power is improved through a combination of strength and speed gains,
while agility is improved by gains in strength, speed, coordination,
and flexibility. Speed may or may”not be altered with training.

It will increase with growth in both men and women, but if an
athlete already“has considerable experience in running, his speed

] Strength,
flexibility, and anaerobic power are the key factors to be
emphasized in training programs for speed development, recognizing

It is important to understand that the degree of improvement in any
of these components of athletic performance is limited by one
heredity. Shephard11 pointed out that the average person can
greatly. improve his overall physical fitness, but he is unlikely to
close more than a fraction of the gap between his values and those
of a champion athlete. Astrandlz_comments, "I am convinced that
anyone, interested in winning Olympic gold medals must select his

or her parents very carefully." It is important to

Strength is largely increased through weight-training programs.
These can be in the form of isometric (maximal or near maximal
contraction with no e€xternal movement), isotonic (maximal or near
maximal contraction moving a fixed weight through the full range of
joint motion, i.e., traditional .weight training), or accommodating
resistance training (the weight lifted is varied through the full
range of motion to simulate the strength curve of the muscle,
attempting to provide a fixed percentage of maximal contraction

it is not

which defines

recognize this
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throughout the full range of joint motion). Another form of
strength training has recently been developed, which is termed
isokinetic strength training. With isokinetic traindng, the
resistance will match exactly the force that is being applied by
the muscles, with the motion being controlled at a fixed speed of

movement. The isokinetic approach is logically the most efficient
and should result in the greatest Strength gains, because one is

~able to’ tax the muscle or muscle group maximally throughout the

full range of motion. This system of training would appear to be
the safest for young athletes, sincé there are no moving weights
involved, and the resistance is never more than the force one can
exert. No matter which approach is used, two important concepts
must bg applied -- overload and progressive resistance. Overload-
means placing a demand on the muscle in excess of that to.which it
is normally cxposed. Progressive resistance means that as the
muscle becomes stronger, the external load or resistance must be
proportionally increased. Although general strength training is
important for most sports or activities, certain sports require
special routines to strengthen those muscles of primary use in the
activity. For example, the pitcher in baseball or the quarterback
in football can profit from resisted movements simulating the throw-
ing action. Swimmers have successfully used strength training both
in and out of the water that simulate their competitive strokes.
For such specialized sports, strength-training should be very

specific to the actual movements employed in those sports, including

" performance of the strength-training program at speeds approximating:

those attained in competition. The area of strength training is one
in which there are many claims being made, but very little hard data
to back up thesé claims. To date, there is little evidence that
would support the use of one system of strength training over
another, despite those claims made. by individuals with vested
interests. T

L g

Coapdioreor Teat ey Endwpanco

There are several efficient ways of training for cardiorespiratory
endurance. Slow, interval running, and long, slow, distance running
are the two most popular forms of endurance training. Slow, interval

. running involves running intervals of approximately 2 to 23 minutes,

or 6800 to 800 meters, alternating with slow jogging. Repetition’
running is similar to slow, interval running, except that the

.distance is increased up to 2 miles. Walking or jogging is inter-

spersed between runs. Long, slow, distance running consists of
continuous running for long distances at relatively slow speeds
(approximately 60%-to 80% of capacity). Fartlek training is an
informal type of fast-slow—fast running, usually over natural
surfaces in the country. All of these training patterns are
adaptable to swimming, bicycling, and any other sport activities.
None of these training systems offers a clear advantage over any of
the others. Whatever differences exist, they are too small to be
of major signiflicance. -
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Anaerobic Training

- Anaerobic training develops the athlete's capacity to sustain an
oxygen debit, or to work when the oxygen delivery to the working
muscles is insufficient. Fast interval or repetitive sprinting is
probably the most widely used anaerobic training method. The athlete
simply runs a series of all-out sprints with short periods of walking
or jogging interspersed. Acceleration sprinting is another method
which invclves the progression from jogging to striding, and from _
striding to sprinting, and Pfrom sprinting to walking. The patterm is
then repeated several times. Again, the superiority of one method
over another has not been clearly “established. /

Cireutt Training {

. N\
This form of training involves speed work, anaerobic work, and
strength, flexibility, and endurance training. Each circuit consists
of 8 to 10 stations, which are set up to .meet the needs of the
athlete in the program. For example, a circuit,could consist of 20
sit ups in 30 seconds at one station, maximum pull-ups at a second
station, two-arm curls at the third statian,, and so forth. The
athlete runs from one station to the next, trying to complete the
circuit three times in a fixed period of time. Each day he tries to
decrease the time to complete the circuj¢ and to increase the ‘number
of repetitions or the amount of weight 4t each station. This concept
has recently been applied to weight training, where.the athlete 1lifts
for 30 seconds, moves to the next station and.rests 15 seconds, lifts
for 30 seconds, moves to the next station and rests for 15 seconds,
and continues to repeat this pattern of 30-second®"work to 15-second
rest through all stations, completing three full circuits in a
single workout. This is a very taxing form of conditioning, but it
does result in multiple benefits.13 * .

Specificity of Training

It is important to recognize that training is highly specific.
Training for cne sport will -not assure peak conditioning for another
sport. This was dramaticallylgo%gted out by several recent research

studies conducted in Denmark. Subjects were trained on bicycle
ergometers, using either their arms or legs, not both. Maximal and
submaximal exercise tests on the bicycle ergometer were given to both
groups at the beginning and the conclusion of the training periad.
The group that trained with their arms made substantial improvements
on the arm test but not on the leg test, while the group that trained
only with their legs demonstrated the opposite effect. Thus, an
activity such as Jogging or running is excellent for conditioning the
legs and overall endurance, but has little, if any, effegct on upper
body strepgth. It is therefore, important to sélect a t¥aining
regimen that will attend to all of the components of major importance
to a particular sport.  Selecting conditioning activities that
closely approximate movement patterns in that sport is also
important. A well-planned conditioning program will certainly pro-
vide a more efficient and economical use-of the time available to
both the coach and the athlete.

1




“or climate, and more efficient athletes. General conditioning
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Summary .
_— . 4

Proper conditioning of the preadoleséént or adolescent athlete 4is an
important aspect of the total athletic experience. Physical condi-
tioning promotes learning and execution of sport skills, mental
alertness, reduction in the potential for injury, faster recovery
from injury,.better adaptation or tolerance to extremes in altitude

consists of activities that develop strength, endurance, .power,
agility, speed and reaction time, flexibility, and neuromuscular
<kill. -Each of these can be improved through the proper conditioning
program. Most methods in current use are equally valuable in effect-
ing change in any one specific area. Training, however, is very )
gspecific to the sport for which one is training. This points to the
nee¢d for judiciously selecting a regimen that maximizes those factors
that nqed to be developed.
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HYDRATION MANAGEMENT

Water is the most prevalent nutrjent of the body comprising
between 50% and 60% of the total body weight. Water functions as
solvent and transport medium for nutrients -and as part of the
body's cooling system. The major-way the body cools itself 1s
through evaporition of sweat. Inadequate hydration interfers
with adequate temperature regulation that, in turn, can decrease
performance. .
The management of the player'é'hydration is essential for top <
performance. Hard working athletes may lose 2 to 4 liters of ?
sweat (4 to 8 pounds body water) during a single strenuous workout.
Athletes such as wrestlers and boxers as well as many dieters
deliberately try to lose weight by exercising in hdt weather,
rubber sweat suits, and saunas to increase water loss. These
methods are dangerous ways to reduce body weight! Weight loss
must be accomplished by a reduction of body fat not body water if
the performer is to be in peak condltlon when tackling the stress
of exercise or competition. s .
The following chart is a list of symptoms that can octur
various stages of dehydration.

SPECTRUM OF DEHYLRATION

Normal weight
Thirst

Stronger thirst. vague discomfort and sense of oppression,
loss of appetita.

Decreased perf{nrmance

Economy of movement. .
Lagging pace, flushed skin, impatience, in some, wearincas
and sleepineas. apathy: nausea, emotional instabilicy.

Tingling In arms, hands, and feet. heat oppr asion, stumbling.
headache. fit men suffer heal exhaustion. increases ip body
temperature, pulse rate and respiratory rate.

Labored breathing, dizziness. skin turning blue
[Indi&’tlnc! speech.
Increasing weskness, mental confusion

Spastic musclesv inability Lo baiance with eyes closed.

Keneral invapacity. .

Delirium and wakefulness; swollen tongue. o

Circulatnry insufficiency; marked bloud concentration mpd
-decreased blood volume, failing kidney function.

Shriveled skin, inabil{ty to swallow.

Lim vision.

DEHYDRATION WEIGHT LOSS (% INITIAL WEIGHT LOSS)

Sunken eyes. painful urfpation.
Deafness, numb skin. shriveled tongue.
dtiffencd eyelids,

Cracked skin, cessaticn of urine formation.

Bare survival limit

DEATH

Source: Brigg4, G.M. and Callnway, D.H.: Nutrition and
.Physical Fiiness, Phila.: ¥W.B. Saunders Co.. 1979
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Thirst is NOT a reliable indicator of water needs .under pre-event
stress and hot environmental conditions. Therefore; the athlete
must plan ahead for optimum hydration. The hydrated state‘can be
maintained by consuming. fluid before, during, and after exercise.
The following chart.lists the American Dietetic Association's .
recommended guidelines for fluid consumption in hydration manage-

ment.- ° v .
\

_ HYDRATION MANAGEMENT RECOMMENDATIONS

"

TIME FLUID CONSUMPTION

2 Rours before event . 21 cups

10~15.min. before event . 2 cups

10-15 min. intervals Huring 3 tol c. (rnot to ekceed 1 quart
event . per aour)

[y

After event ) ' Replace weight loss with fluids

=

During events associated with profuse sweating, fluid replacément
is more important than carbohydrate replacement. Carbohydrates
slow down the emptying of £luids from the stomach.’ The practice
of *drinking sports d¥rinks containing 5% glucose-may decrease’
pertformande by retarding fluid_uptake in the body. For best
results, cool water (SOC or 410F) leaves the stomach faster.than.
warm water, thereby facilitating faster absorption. .
Rehydration is the most important post-event nutritional concern.

- »Drinking fluids before and during exercise will not equal water
losses in an intense workout. A record of ‘the athlete's weight’
before and after the event will determine the-amount of. fluids

lost from exercising. Use the weigh-in chart on the following page
to monitor all athletes' fluid losses at practice time. The
athlete should continue to drink water at frequent intervals-until =
his or her weight has returned to the pre-event levels. In cases
of large water losses (4 to 7% weight loss) the rehydration nrocess
‘may take 24 to 36 hours!

[N

. , . ) _

. Sodium, chloride, and potassium are the major electrolytes responsi-
ble for regulating the body's neuro-muscular activity and fluid
balance. The importance of electrolyte functions has brought
electrolyte management ,to the forefront of sports-nutrition. The

"improper use of electrolyte replacements often results in an. -
.electrolyte imbalance that can cause decreased performance.

Electrolyte Management ‘

The amount of so&ium, chloride, and potassium in the typical
‘ American diet exceeds the RDA for these nutrients. Under most
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conditions, athletes can meet, their electrolyte needs from foods,

. "they ordinarily eat." The follow1ng chart lists electrolyte galns,

losses, and recommendations. -

e,

ELECTROﬁYTES:‘ TYPICAL INTAKE, RECOMMENDED INTAKE AND
SWEAT CONCENTRATION * B

~ e " .

Sodrum' Chloride - Petassium
(grams)_ (grams) (grams).

v

Typical Daily Intake o2-7 . 4-11 ©o . 2-6

-

A

Estimated Safe and .
Adequate Dally Intake 1.4

Sweat Concentration, .
Grams/Liter J3-3 ¢

L

Source: .Fox, E, L.: Sports Physiology, Phila.: ¥.B. Sadnders
Co., 1979 y

N o

¢

Research has demonstrated that electrolyte intake durlng exercise
does NOT improve performance or fprevent muscle cramps. Electrolyte
losses ‘in sweat' vary greatly dependlng upon hormonal contrpls,
acclimation and exer01se 1nten31ty and duration.

Concentrated solutions of glucose (5% or more)* 6r salt (sodium
chloride) cannot be golerated in doses greater than 1. 2.or 1.8 .
grams per hour. Also, excessive'salt intake may lead-to potassium
depletion. Glucoselreplacement via dilute solution should not
exceed 1.5 to 2 ounces (50 to 60 grams) per “hour. Typically, a
conditioned athlete can lose up to 6'peunds: (6 pints) of sweat
without requ1r1ng salt or electrolyte replaCementq . The chart.
.below summatrizes fluid replacement :

A GUIDE TO SALT REPLACEMEﬁT

. Losses Attributable To Sweating

WATER LOSS  SALT LOSS _ WATER " SALT REPLACEMENT ._
POUNDS OR - * REPLACED &
PINTS GRAMS (PINTS) - NEEDED
2 1.5 9. > ' None: Diet.adequate
4 3.0 4 None: Diet* adequate

6 4.5 . 6 . ' None: Diet adequate

* Sports drinks Iike Gatorade, Sportade, etc. contain glucose /[in,

5% solution. A 5% glucose solutlon = 5 gms of glugose in 100
. mls of solution. A .
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If temperatures are excessively high at the beginning
of the season, the coach may recommend drinking fluid and
electrolyte replacements. If water loss is greater than six
pounds during a training session, a solution of 1/3 teaspoon of
table salt in 1 quart 'of watem-or sports drinks like Gatorade ‘
diluted with equal parts of water can be used. Otherwise, salt
levels in the athlcte's food will adequately replace sodium losses.
“A glass of orange juice will replace the potassium lost in 4 to 6
pounds (pints) of sweat. Refer to the Sports-Nutrition Eaters
Guide for foods thatgcontaianOdium and potassium. \\
\

If heat tolerance gs underestimated and the athlete begins to-
experienge heat stress, cramps, or exhaustion, he vur she' should
stop exercisiang, move to a cooler environment and drink copious
amounts of cool water. See chart below. In the cases of heat
stroke, medical attention is needed immediately. While waitiug
- for medical treatment, the athlete's body should be cocled
by using alcohol rubs, ice packs, and immersing the body in
cold water. See~heat injury chart below. -

Vv : .

5

ey

By following hydration managehenf}guidelines and béing aware of
heat injury symptoms, coaches and athletes cun ‘eliminate decreases '

- in performance associated with the stresses of heat.
' | -STAGES Q:.F\.HEAT INJURIES AND SYI;/IPTOMS | *
| Staéé 1: Heat Stress. Tqirst, fatigue, grogginess
: '|Stage 2: Heat Cramps" ~ Muscle pain and cramps
Stage 3:  Heat exhaustion Reduce sweating, veak rapid
Stuge 41 Hert stroke | Npeietin€ cieassdpedy |

. .
' . . .
. . - .
. " .
e - . . ! “
. N -
- . . -
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What athletes .eat todav will affect performance for today's
. "
. f s e . .
, practice, tomorrow's sports competition, and their future fitness:
and health. . . -
. . R
- IS 3 . . . . .
Eating three meals a day is not a criterion for a nutritionally
. . N U
adequate diet! Forty or more nutrients are required by the body
tor good health: : 8 - .
FITNESS EOOD GUIDF
) WATER
~ ) Orink plenty ef water rydaf. Tha hetter the weather is and-
oﬂ'/ W the mere sctive yeu are, the mere wat flulds you naed, One
quick way ty tafl if yeu are qatting en water iy te check
the coler of yeur urine, it sheuld se light vellow, If it's
net, hwep drinkingl
FRUIT & VEGETABLE SERVINGS W @

) A SERVING 1S 71 CUP OR A MEDIUM-SIZE FRUIT ORVEGETABLE,
Magquiarily eat Vitamin C rich on itrus fruite, Berrias. teme
petatoes #nd Vitamin A rich en rh gresan ar deep yeilow fruits er
vesetablas. Eat unpealed fruits and vagetasley far qatra flver.
Fruits and vayataslas ara low in sodium and fat unlasy they ara
added during presaratien.

SRAIN - BREAD OR CEREAL SERVINGS o
A SERVING 15 L SUICE OF BREAD, TORTILLA OR PANCAKE, ‘A CuP COORED
PASTA, CEREAL RICE OR,GAITS, OR 1L OZ READY-TO-EAT CEREAL..
~ Whale yraing or enriched servings ara the bast cheices.
VEGETARIAN FITNESS FOOD GUIDE SMert aaters read labels te check on the susar, sedium and fat
The Vegetarian & Food Groups fitness Plan i vaiow |3 a qulde ta & nuiritieus - centant I thasa faeds «
diat. Follow the plan i (10 fer geod nutrition +f yeu choote te eat vageterian »~ - .
style. Iy
MILK & CHEESE SERVINGS o8~
A SENVING 18 LCUP MILk OR PLAIN YOGURT, 4 2-INCH CUBE OF CHEESE,
VEGAN LACTO-OVO 2CUPS OF CGTTAGE CHEESE OR 1'% CUPS OF ICECREAM OR ICE MILIK,
2 — : Skum and fow fat milk, cheasa, or yogurt has as much protain and
o equumed. Mubb, and Bgqe Ialctom a3 whole milk but are lowar tn fat. Flaverad yequrt. ice
111 con weams ; 14 sarvings or taans and chi laren tream, and ica nllh are high in suaar. Nacommended nusber of
Lus 12 servings for adults) servings is Jo4 or mera far tesns, 2 or more far ddults,
3 cups soy miik forecfied with caler
T o by for teana-and <hitaren & 0 ﬁ—) MEAT - POULT R~ FISH - BEWp SERVINGS .
12 cums for adults) & = SERVING 1S 2 L LEAN COORED MEAT, POULTRY OR FISH 2 £003
R 1 CUP COOKED DAIED BEANS OR PEAS . "a CUP PEANUT BUTTER, OR
I 1/ Lup weans plus other sourcas af me _arving « ‘ va« L CUP NUTS OR SEEDS.
waicium and Vitamin By, »rgurt fatty meats are hogh in fat and calorias. Turkay. cnickgn. flsn,
. . nee vadl. and tom waaf and pork cuts dre lean, and tharefore low (1
m® I H oo O P . 'f"ff: rek vat and valorias.
==
Suns uls and Jeods. dhraans, Sequmes Tl and wfeeda. SWEETS -FATS-ALCOHOL. & -
4 ofrces wmile=qran wread 3 sticas whele-grain sraad Fools «n this jreup include candy, seft drinks, fusar, honey, et
s s topmings, cake, salad Jressings, bulter, marqarioe, <ine, weer, -and
T aefvina nuts nr aeeas t werving of Weans ligwar Thasa foods qive you calerses from (uear. rat, and alcanel
LyS u LS Ind very tow vitaminy, sunerats, Tiea®, ~ater or protain which veur
N 1a8 sefvings of Jrasns, outs ond sesdy 144 cup nuts br seedsy udy Uwwus LU wae Chede calorivs wificiently.
. ' .ﬁL; UP UN s-sb-ged FLUDS rIRST. EAT P FOODS AS TREATS NITH CAUTIONY
b oar ~ore Servinms S ar more servings
$ wervintan ahould we Sark Teafy greens) | {1 yervihy sheuld ve dark laafy qreens)
.. DAAK LEAFY GRECHS =
N Auwrarne Tuttuce, loose leat lettuce, wroccoli, kale, beet ar callard or mustard ar
Jande lron qreeny | — .
[} < i L A i g
cogov o} e i .
% N -
- AR ‘ . T J
Sl O wnlys
1+ servings . 1o4 servings .
1t serving should Be a Vizamin Lerich L1 serviag should Be & Vitamin c-rich
tod} - — food!
. e J._17
. o0 b=
. .
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Nutritionists have developed eating guides to help athletes
translate their essential nutrient needs into food.

The 4-4-3-2-? Guide to Good Eating ‘and the.Vegetarian N
Food:Guide are simrle hassle-free game nlans for

nutritious eating. These two eating guides are also on the
Sports-Nutrition Eater's“Guide Poster. These food guides are

not a guarantee of nutritional adequacy. Foods vary in nutrient
content and foods you pick to eat from each food group in the food
guides make a big difference in the nutritional adequacy of your
aiet! However, 'if you regularly eat minimally. processed foods
using a-food guide's recommended number of servings, you will be
more apt to meet your 40 (plus) nutrient needs than if you
randomly eat foods. R :

Research shows that most athletes'"nutrieht needs are not
significantly different from non-athletes...with the exception’

of energy or calorie needs. The recommended number of servings
in the 4-4-3-2-% Guide to Good Eating or Vegetarian Food Guide pro-
vides about 1200 calories. Athletes or active people need more_
than 1200 calories. Many athletes need between 2500-4000 or more
calories a day. (NOTE: Section A - Sports Nutrition Essentials
provides guidelines for estimating an individual athlete's energy
needs.) If athletes enjoy getti ‘those éxtra calories only from
soda, candy, or potato chips, they They will not quickly de-’
velop deficiency diseases. They w111 also not -promote their health.
Low nutrient-density foods or what some beople call junk foods
will not improve their performance. Sugary and greasy foods

£

‘'supply lots of calories for fuel, but they lack all those
‘'vitamins, minerals, and protein that muscles need to operate’ in
top shape. You fill your car with gas, but the engine also needs

0il to run. Similarly, when a person fills thelr body with
calor1es they will also need the other nutrients to function well.

Sports nutritlonlsts recommend that athletes should get most of
their extra calories from the fruit, vegetables, and grain food -

" groups. These foods are high in carbohydrate, vitamins,_and

minerals. Carbohydrate is a super fuel nutrient for .muscles.

- Sports nutritionists also recommend eating high-protein foods in

moderation. They also point out that high-fat foods are loaded
with cholesterol and saturated fat. Too much cholesterol

in the blood can be a risk factor for: developing'’ heart disease.
Too much protein makes the kidneys work harder and” can lead to
dehydration. Too much of a vitamin or mineral can lead to
malnutrition and health problems. Remember, malnutrition means
bad nutrition. , Malnutrition results from an imbalance of
nutrients...that is an excess or deficiency of any nutrient.

’
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GUIDE TO GOOD EATING

Drink plenfy of water everyday. The hotter the weather is and
" the more active you are, the more water or fluids you need. One
quick way to tell if you are getting enough water is to check
the color of your urine. It should be light yellow. If it's
not, keep drinking!

FRUIT & VEGETABLE SERVINGS ®& (§
. ASERVING IS /2 CUP OR A MEDIUM-SIZE FRUIT ORVEGETABLE.

Regularly eat Vitamin C rich ones-=citrus fruits, berries, tomatoes,
potatoes and Vitamin A rich ones--dark green or deep-yellow fruits or
vegetables. Eat unpeeled fruits and vegetables for extra fiber.
Fruits and vegetables are low in sodium and fat unless they are
added during preparation. .

GRAIN-BREAD OR CEREAL SERVINGS

A SERVING 1S 4 SLICE OF BREAD, TORTILLA OR PANCAKE ; Y2 CUP COOKED
PASTA, CEREAL , RICE OR GRITS;OR 1 OZ. READY-TO-EAT CEREAL..

“Whole grains or enriched servings are ‘the best choices.
Smart eaters read labels to check on the sugar, sodium and fat
content of these foods. *

o

MILK & CHEESE SERVINGS &8

A SERVING IS 1 CUP MILK OR PLAIN YOGURT; A 2-INCH CUBE OF CHEESE;
2 CUPS OF COTTAGE CHEESE ; OR i'2 CUPS OF ICECREAM OR I1ICE MILK.

"§kim and low fat milk, cheese, or yogurt has as much protein and
calcium as whole milk but are lower in fat. Flavored yogurt, ice

 cream, and ice milk are high ‘in sugar. Recommended number of
cervings is 3-4 or more for teens, 2 or more for adults.

MEAT-POULTRY-FISH-BEAN SERVINGS %

A SERVING 15 2 OZ LEAN COOKED MEAT, POULTRY ORFISH , 2 EGGS,
4 CUP COOKED DRIED BEANS ORPEAS , ¥4 CUP PEANUT BUTTER, OR
Va.- 4 CUP NUTS OR SEEDS. -

Fatty meats are high in fat and calories. Tufkey, chicken, fish,
veal, and some beef and pork cuts are- lean, and therefore low in
fat and calories. o :

SWEETS —FATS-ALCOHOL. @

Foods in this group include candy, soft drinks, sugar, honey, sweet
toppings, cake, salad dressings, butter, margarine, wine, beer, and
liquor. These foods give you calories from sugar, fat, and alcohol
and very few vitamins, minerals, fiber, water or protein which your
body neeas to use tnese calories efficiently. v :

wFILL UP ‘ON 4-4-3-2 FOODS FIRST. EAT 7 FOODS AS TREATS WITH CAUTION!?

B © 1982 SPORTS-NUTRITION < Cok . . .
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VEGETARIAN FITNESS-FOOD GUIDE

The Vegetarian 4 Food Groups Fitness Plan listed below is a gulde to a nutritious

diet. Follow the plan each day for good nutrition if you choose to eat vegetarlan

_styie.

"LACTO-0VO

1/3 cup beans

PLUS
3 cups soy milk fortified with calzium
and Vitamin B, for "teens and children
(2 cups for adults) |

OR °
1 1/4 cup beans plus other sources of
calcium and Vitamin B,.

®»® Q¢ o5 ©0

mek,am(z%@

3-4 servings for teens and children

(2 servings for adults)

4 One Serving =
1 cup milk or yogurt .
1 1/2 ounces of cheese
1 1/2 cupg cottage cheese
Eggs are optional - up to 4 per week

Brains., Tuwts and Jeeds
L slices whole-grain bread
PLUS
1 serving nuts or seeds
PLUS
3-5 servings of grains, nuts and seeds

Lnaing, Legumes, Mcmddadd._

b slices whole-grain bread

PLUS

1 serving of beans
PLUS

1/b cup nuts or seeds

‘€9 g o
S

" (ne Servzng
1 glice bread, tortilla or pancake
oo 1 cup oats or rice,
1/3 cup beans or 1/4 cup nuts or seeds

Vlegelobtes

L or more servings

(2 servings should be dark leafy greens)

Vagetalios
3 or more servings
(1 serving should be dark leafy greens)

DARK LCAFY GREENS = :
Romaine lettuce, loose leaf lettuce, broccoli, kale, beet or collard or mustard or

dandelion greens

b0 e

One Serving =
1/2 cup vegetables

3/4 cup salad A \\”‘\»\\\\\\}“® @

e

.

Fudits
1-4 servings
(1 serving should be a Vitamin C-rich

1-4 servings
(1 servnng should be a Vitamin C-rich

food) °

One Serving =
1 mediwm size fruit or /2 cup fTutt
1/2 cup juice
1/4 medium melon

- ¢

food)

e 6
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VARIETY « INDIVIDUALITY- MODERATION
When choosing food, keep in ;ind the VIil Game Plan. H\

. . - \ s
1. VARIETY. There is no one magical food. Eat many different
types of foods. Each food will give you different nutrients.
This increases the likelihood of getting enough of the 40 or more
nutrients the body needs.
2. _INDIVIDUALITY. If the VIM - Game Plan for Athletes' Diets
means changes in what an athlete usually eats, make changes'

" gradually. Instead of going '"cold turkey'", sports nutritionists

recommend making small changes toward a healthier diet that will

'help athletes keep eating on the right track! The psycholeogical

effects of food and diets on athletic performance are not docu-
mented but are very real. Athletes have individual preferences
for equipment and food alike. Abrupt changes in eating patterns

“or foods.may well impair performance. As a. rule of thumb, if

eating special foods and following a special diet pattern seems
to work and is not harmful tp the athlete, by all means use it.
However, if:a practice is a health risk; 'do not take chances!
Some athletes also may have allergies or food intolerances which
must be considered during training and sport performance. It is
a good idea to get professional help from a dietitian to help
solve these special individual eating problems. :

3. MODERATION.  The body needs a‘'balance of energy or calories
and the 40 or more essential nutrients. Too much or too little
of any nutrient can short circuit a nutrition game plan!
Moderation can help avoid malnutrition. For example, regularly
taking megadoses of vitamin and mineral supplenents that contain
more than 10 times the Recommended Dietary Allowances can lead
to malnutrition from excesgive nutrient intake. Not drinking
enough water to keep the body well hydrated can lead to mal-
nutrition due to a deficiency of :the nutrient water. Choose
minimally processed foods which are not loaded with .added sugar,
sodium, salt, or fat. Minimally processed foods usually retain
most of their original nutritional value. This means that there
is a better chance of getting the essential minerals and vitamins
needed for energy production and muscle contractioa. '

¥
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‘Most substances alleged'to be eréogenic aids are ineffective,

" lants, glycogen loading, and nutrient supplementation such as

- have been associated.with liver disease, growth stunting through

~ feeling of fatigue. However, these drugs also have side effects

'Bréathing oxygen in an effort to promote rapid recovery has been in

" ergogenic aid seems limited.

‘Traditionally,

'ERGOGENIC AIDS -

« N -5
An ergogenic aid is a substad%e that imprbves work performance.
Historically, athletes have: experimented with substances to try to
enhance performance by improving strength, speed, or endurance.
The practice continues today. :

dangerous, or both. ' The 1ist of these substancads used by
athletes today is long and includes anabolic steroids: amphetamines,
caffeine, warm-up procedures, oxygen inhalation, appetite stimu-

protein, vitamins, and minerals.

Anabolic steroids are synthetic hormones made in laboratories
which, function like the male hormone testosterone. Anabolic
steroids are drugs that are used to increase

muscle size, strength, and endurance. The American College of
Sports Medicine's position on anabolic steroids states that these
drugs have no place in athletics. Research has shown that these
drugs .are especially hazardeus to adolescents. Anabolic steroids

premature fusing of long bones, acne, and sterility. Steroids can
also produce masculinization in girls. Furthermore steroids have
never been shown to increase work performance in young school age
athletes. Bee pollen is also being promoted as an ergogenic aid
which acts like an anabolic steroid to increase muscle mass and
strength. There is no evidence that this substance does anything
except increase sales for companies that make it.

Amphetamines have also been used in sports because they mask the

which compromise good judgment on the playing field. These ‘
effects are dizziness, confusion, and an inhibition of awareness of .
heat stress. They also interfere with normal heart function ana
have been the cause of death in endurance events.

vogue for many years, particularly in professional athletes.
Several studies have indicated that oxygen treatment does enhance
work performance but it does not seem to speed up recovery. From:
an economic and practical standpoint, the use of oxygen as an

v

‘warm-up procedures have been used in“an effort to
prevent joint and muscle injuries. Laboratory studies have shown
that muscle and joint injuries do not occur with any greater
frequency when not warming-up as compared to warming up. However,
warm-ups do provide a psychological 1lift to athletes. Also, these
exercises help reduce abrupt increases in cardiac or heart work-
load in sudden, intense exercise. Therefore, the practice of

- <
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A warming up shauld be an important part of any exercise program.

See Sports-Nutrition Fitness Poster.

Nutritional supplements such as protein, vitamins,-and minerals

are all popular "ergogenic" aids. Many research- studies show some
improvement in performance with particular vitamin supplementation,®
but there is almost an equal nymber of studies that show no benefit.
Many athletes believe that if small amounts of vitamins are good,

a lot more will be better! This is not true. Malnutrition can

be caused by either a deficiency or excess of a nutrient.

In moderate doses, the water soluble vitamins -- Vitamin C and the
B-vitamins --_are not dangerous. This mainly is due to the fact
that excess intakes are not stored in the body. Any excess intake
above basic need.is eliminated in the urine. Fat soluble

vitamins -- A, D, E, K -- can reach toxic 1levels in the body
because excessive intakes above need are stored in fat and can
build up to high levels. The Sports-Nutrition Eaters Guide Poster
lists symptoms associated with a deficiency as well as excess
intake of several vitamins. :

Vitamins function like oil in a car. A little extra will not
make the engine run better. Vitamins do no# contain energy.. They
work in conjunction with some enzymes which convert carbohydrate,
fat, protein, and alcohol into energy. ‘

Remember also, ‘that vitamins work in teams. For example, Vitamin
C helps iron be absorbed. Keep in mind that vitamin supplements

- contain only some of the more than 40 nutrients the body

needs. . . .

What about megadoses of vitamins? Ten times: the Recommended
Dietary Allowance (RDA) of a vitamin ig considzared to be a mega-
dose. Regular use of megadoses of vitamins may be dangerous.
Vitamins are chemical substances with specific functions. '
Excessive amounts of -vitamins take on other chemical activity

and may bécome dangerous. For example, megadoses of Vitamin C

can destroy Vitamin Bjg. " The body functions best when its systems
are in balance. Athletes who eat using the 4-4-3-2-7 Guide to

‘Good Eating or Vegetarian Food Guides, will get sufficient

vitamins from foods they eat. They do not need vitamins from

pills.

-

Protein suppleménts are expensive. They are also unnecessary
because the protein content in foods most people ea;'usually far

exceed a person's protein needs.

Mineral Supplementatidn of iron is often a good idea for female
athletes who commonly have anémia due to an insufficient iron
intake. Mineral supplementation of sodium chloride or salt has
been promoted for years. Some people feel that salt tablets

-.need to be used to replace ‘the salt lost in sweat. In fact, one

o
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of the body's adaptations to heat stress is to conserve sodium

by reducing salt content of the sweat. The salt people.get from

foods they eat will adequately replace salt loss from sweat even

. in hot weather. We now know that suJt tablets should not be used

because they can actually promote fluid retention and potassium
loss.

Caffeine has been demonstrated to. be an ergogenic aid that can
prolong moderate intensity work performance for endurance sports.
Contrary to popular belief, caffeine's stimulant effect is not
the reason it. prolongs endurance. Rather, caffejne stimulates*

‘the release of fats from tissues into the blood they can be

oxidized and reduces the rate at which the cells oxidize or burn
glycogen. So the limited glycogen stores are used at a slower
rate.and the unlimited fat becomes the main energy fuel source.
No studies have shown that caffeine increases speed or strength.
For more information on what caffeine does in the body, read’ the
following handout Caffeine: What It Does. Caffeine has side .
effects. Inspite of its ergogenic effects, it is not a desirable
substance for use by school age athletes. The referrance in the
packet. entitled Nutrition Fitness - A Winning Cembination published
by the Arizona Cooperative Extension Service, also discusses how
caffeine works and the effects of a high sugar intake before
exercise. . -

The list of alleged ergogenic aids grows yearly. The risks of
substances alleged to be ergogenic aids outweigh the benefits

‘‘associated with their use. Most "ergogenic" aids are illegal in
‘competitive sports. Young athletes should not be taught that what

you really need to do to win is to "pop a pill". Sports are a great
way to teach children and teenagers to work hard and succeed on the
basis of their personal accomplishments, individually and as part
of a team. Sports can also turn-on young people to the rewards of
exercise and help .then develop exercise habits they can use for a
lifetime to stay fit.

L]

© 1982 SPORTS-NUTRITION - .
4 .
M / - . 1 1 1y v
. " I N




ERIC

Aruitoxt provided by Eic:

100

CAFFEINE: WHAT,IT DOES

Caffeine 1s a relatively mild stimulant, and is oné of the worid's
most widely used drugs. Those who use caffeine heavily may have.
gide effects from it, and there are individuals sensitive to even
small amounts. But many people can consume caffeine in coffee, tea,
and other drinks without unpleasant reactions. Indeed, the
stimulant effect of caffeine, which can suppress fatigue, provides
a psychological lift, and improve alertness, probably .underlies

the .wide popularity of c:tfe{ne-cont:ining'beverlges.

In addition to stimulating the nervous system, caffeine can produce
a variety of other effects, depending in paft on the amount consumed.
1t increaseg heartbeat and basal metabolic rate, promotes secretion
of stomach acid, and steps up production of urine. It also dilates
some blood vessels, constricts others, and prolong capacity for
muscular work. )
Subjectively, the overall effect may be experienced as a niift”, a
feeling of being wide-awake and able to focus on mental or manual
tasks. N

There is no. persuasive evidence that moderate caffeine intlake is
harmful to the average healthy adult. But excessive consumption’

may lead to chronic caffeine intoxication, or "caffeinism", a medical
term for the well-known neoffee nerves'’. Common symptoms include
restlessness and disturbed sleep, heart palpitations, irritation of
the stomach, and diarrhea. Caffeine is also mildly addicting. People
who ordinarily consume substantial amounts of caffeine~containing
peverages or drugs may experiende such symptoms as. headache or
depression for several days when they stop ading the products.

What constitutes an excessive intake of caffeine is hard to define.
however. It varies widely among individualg. The amount required
to cause stimulant effects in a typical adult is estimated to be’
about 150 to 250 milligrams, "the amount of caffeine in one or two
cups of brewed coffee, An "excessive” amount - one capable of
producing some symptoms of caffeinism in adults - is estimated to
range from as low as 200 miligrams per day to 750 milligrams per
day.

a

Some people are able to drink several cups of coffee or ten daily
without apparent side cffects. Those who are unusually sensitive
to caffeine, however, may experience nervousnesS, nausea, and cther
sumptoms of caffeinism from a single cup of coffee.
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THE COMMON SOURCES OF CAFFEINE -

While coffee is the major source

of ceffeine for Americans, many
people consume substantial emounts
of caffeine in soft drihks, tee,
and other products. The following -
table reviews the main caffeine-
containing products other then

soft drinks. The caffeine values ¢
listed ere typical amounts derived
from severe! sources, including
Consumer Report tests, scientific
literature, and stendard reference
works. *Where appropriete, .
examples of specific brands ere
included. ¢

Product ‘ Ceffeine

Coffee
Orip (5 oz.) 146
< percoleted (5 oz.) N "
tnstant, regular (5 oz.) 5
Decaffeinesed (5 oz.) 2

(in milligrams)

Tea ’

One-minuts br.w (5 o2.) 9-33

Three-mie st”, bfew (5 oz.) 20-4é

Fiva-minuts brew (S oz.) 20-50

Cenned lcs fea (12 oz.) - 22-36
11

Coeoq and Croerlate
Cocoa buverege
(water mix, 6 oz.)
Milk chace late (1 oz.)
Baking chocolate (1 oz.)

Nonpreecription druge
Stimulants (standard dose)
Caffedrine Capsules
NoDoz Teblets 200
Viverin Tablets * 200

Pain relievers (stendard dose)’
Anacin 1
. Excedrin
Midol .
Pein aspirin, any brand

Oiuretics (stenderd dose)
Aqua-Ben 200
Permathene H0ff 200
Pre-Mens Forte : 180,

Cold remedies (standerd dose)
Coryban-0 30
Oristan ) 32
Triaminicin - 30

¥

Welght-control aids

(daily dose)
Dexatrim 200
Oletac . 200
Prolamine 280

Soft drinks 0-52
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A '{CAFFEINE: HOW=TO CONSUME LESS

‘Concerns about the possible health efiects of caffeine have

, prompted many people to cut back their consumption. T

Most of the caffeine that's taken out of coflee - some two million’
pounds a,year - is bought by the soft-drink industry iénd added to
soda. As per-cnpita consumption of coffee has declined - from
about three cups a day in 1362 to two cups in 1980 - while soft-
drink sales have soared. Soft drinks have replaced coffee as the
nation's number: one beverage. According to beverage-industry
sources, Americans now consume an average of nearly 34 gallons of
soft drinks annually per person, compared with about 28 gallons of
coffee. Coffee remains the nation's largest source of caffeine,
but soft drinks now rank second, ahead of tea, chocolate, and other
«» foods or beverages.

Kola-nut extract, which is used in most cola Tlavoring, contains

natural caffeine. The U.S. Food and Drug Administration therefore.
- requires a beverage that describes itself as "coXa" to contain At
- least a trace of caffeine. But the caffeine natural to the kola nut
accounts for only a small percentage of the caffeine in most colas.
More than 95 percent of the caffeine in a typical cola or{{'pepper"
beverage is added by the manufacturer. So is 100 percent of the
caffeine in citrus drinks and other fruit-flavored drinks that

. 2 _<contain it. Overall, more than two-thirds of the soft drinks

) consumed in the U.S. contain added caffeine.

\\ . Y
How much do they contain? To find out, Consumer Reports analysed
soft drinks for caffeine content.

: They selected 24 soft drinks. including the.top 10 in national

v sales. They also included several Qrange sodas and two colas .
thought to contnin little or no caffeine.

~

* A FEW SURPRISES ’

You expect to find caffeine in colns and that tOp sellers such as

Coca-Cola and Pepaoti Cola would score high in caffeine. They didn t.

Their caffeine content was near the lower end of the range for

caffeinated soft drinks.

= v+ Even more surprising, though,’ were some of the test ycsults with
‘the, non-colas. Among the brands highest in caffeine were three -
citrus=flavored beverages - Mountain Dew, Mellow Yellow, aWd-
Sunkist Orange. Their caffeine content was close to that of a
cup of instant coffee. Diet Sunkiat, on the other hand, turned
out so be caffeine-free. -5

« Only two colas - one sugar-free brand and one regular cola - contained
no added caffeine. The Royal Crown Company last year began marketinga
RC-100, which is promoted as, ''100 percent sugar-free, ‘100 percent
caffeine- lree" And Cragmont Cola, Safewny s house brand, had
virtually “no detectable caffeine; it's made with decnffeinated
kola-nut extract. Among the 10 leadtng soft-drink brands in
sales, only two, 7-Up and Sprite, contained no caffeine.

Caffeine contentof softdrinks =~ - .
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