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Nutrition 101 - The Eight Lessons

Something every swimmer should know before learning about good nutrition is this: Food does
NOT make you swim fast. That's right. Food does not make you swim fast, What DOES make
you swim fast? Training. Training makes you swim fast. Better yet, QUALITY training makes
you swim fast. And part of quality training is good nutrition!

Believe it or not, you don't get fast during practice. Practice is where you might see your times
improving, but your adaptation to training (i.e. getting faster) actually occurs while your body is
at rest. Workout is the stimulus that causes this to happen.

Workouts are hard. Yes they are. They're supposed to be. They're designed to tell the body,
“This is hard work for me...you better do something to enable me to do it again later.” And the
body actually responds by becoming more efficient — aerobically and anaerobically. During its
time off, the body WILL adapt. But only if you give it the proper fuels.

Learning about good nutrition can be simple. Conduct your “"Nutrition Course” over the season
with eight easy-to-read (and learn) educational and practical tips.
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Lesson 1 - Fueling Your Stroke, Buying and Burning Gas

Six 200’s descending on five minutes. Twenty-five 50's
on :58. Whatever your “favorite,” every set during
every workout and dryland session requires energy.

- | Nutrients are the “chemicals” that supply the body with

| energy. Carbohydrate, protein and fat supply energy in
| the form of calories. These are your “Energy-Yielding
Nutrients.” Vitamins, Minerals and Water don't supply
energy in the form of calories, but their presence is required in order for the body to
access the energy provided by carbohydrate, protein and fat.

During exercise, the body gets its energy primarily from carbohydrate and fat. It likes
to save protein for other things (building and repairing muscle tissue, hormones and
red blood cells, and supporting the immune system). The only time the body uses
protein as an energy source during exercise is when carbohydrate and fat are not
present in sufficient quantities. This happens when the total caloric intake is too low
over a period of months, and or the bout of exercise is so long that the body’s
accessible sources of carbohydrate and protein become exhausted. Neither of these
scenarios is desirable for swimmers.

Think about money. When you have lots of it, you don’t mind paying full price for
things. But when money is scarce, or there is just too much you have to buy, you
fook for bargains. You're not being cheap, just thrifty. Simplified to some extent, your
body knows how to shop,

Now instead of dollars, think of your currency as oxygen. When swimming is “easy,”
say during warm-up or your easiest sets, there is plenty of oxygen availabie to
support the exercise. The body perceives itself as “rich” and doesn’t mind splurging
on fat (1 gram of fat costs 9 oxygens). In fact, it automatically does so because it
knows it might need carbohydrate at a later time.

When exercise is hard {we're talking tough sets, definitely your hardest sets), oxygen
is not plentiful. In fact, the body needs every bit it can get to support the exercise,
but even that is often not enough, and the body is forced to derive energy in ways
that do not require axygen (i.e. anaerobic metabolism). In this situation, the body
perceives itself as very “poor” and becomes very thrifty with its "purchase” if fuel.,
Since carbohydrate costs less than fat (1 gram of carbohydrate costs 4 oxygens), the
body chooses to rely primarily on carbohydrate for its energy.

Keep in mind that this entire fuel burning process is never a case of “all or none.” In
other words, the body is always using some combination of carbohydrate and fat, but
the intensity of the exercise dictates which fuel source will be the dominant one.
When swimmering is easiest, fat is the primary fuel source. When swimming is
toughest, carbohydrate is the primary fuel source. When swimming is about 50% of
maximum effort, carbohydrate and fat contribute about equally.

Let’s face it - the majority of workouts are hard. Above 50% for certain. If you
consider the typical swim workout, it's pretty safe to say that the primary fuel
source for swimmers IS carbohydrate.
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Lesson 2 - Eat Colorful Foods.
What are the first three foods that come to mind when we say “carbohydrate?”

1. Pasta
2. Rice
3. Bread

Each if these is excellent. But what do they have in common? They're all white!

One of the most overlocked sources of carbohydrate is fruit,
Yes, FRUIT. Fresh, canned, frozen, dried or juiced. No matter
how you look at it, fruit is an excellent source of
carbohydrate. Not only does fruit provide carbohydrate in the
form of natural sugars (versus refined sugar), the bright
colors of fruits indicate that they are also excellent sources of
vitamins and minerals, including a sub-group called anti-
oxidants.

You might recall that exercise is the stimulus that leads to
training adaptations. And that adaptations to training occur ONLY is you give the
body the right kinds of fuels during periods of rest.

Well, one of the side effects of exercise is the generation of “free radicals.” Free
radicals are molecules that can actually cause damage to muscle tissue above and
beyond the damage caused by exercise. The damage caused by exercise is normal. It
serves as part of the stimulus for training adaptation to take place. But damage
caused by free radicals is NOT a desired part of the training process. Damage caused
by free radicals (aka “scavengers”) circulating in the bloodstream after workout can
continue well into the recovery period. This is when the body is supposed to be
adapting!

Anti-oxidants “absorb” free radicals, neutralizing their effect in the body before their
damage to muscle tissue can amount to much. A diet consistently rich in fruits (and
other colorful foods, such as VEGETABLES) is apt to keep the body consistently
supplied with anti-oxidants, which will assist the body in keeping free radical
formation to a minimum. This a good reason to eat lots of colorful foods during the
recovery time between workouts.

Colorful foods include, but are not limited t
Apples, Strawberries, Blueberries, Bananas, Oranges, Kiwi, Watermelon,
Raspberries, Grapes, Mango, Papaya, Apricots, Red peppers, Broccoli, Corn,

Squash, Carrots, Peas, Green beans, Tomatoes

Colorful foods DO NOT include: Skittles, Jelly Beans, M&Ms, Mike&lkes, Fruit Loops,
atc.
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Lesson 3 - Carb, Protein, Fat...How Much is Enough?

We talk a lot about the body using carbohydrate, protein and fat as it Energy-Yielding
Nutrients, but the requirement from swimmer to swimmer varies. A swimmer’s
energy requirements depend on several variables, including their age, gender, body
weight (and possible compaosition) and level of training.

According to the American College of Sports Medicine, American Dietetic Association
and Dietitians of Canada Joint Position Statement on Nutrition and Athletic
Performance,

“"protein requirements are slightly increased in highly active people. Protein
recommendations for endurance athletes are 1.2-1.4 g/kg body weight per
day, whereas those for resistance and strength-trained athletes may be as
high as 1.6-1.7 g/kg body weight per day. These recommended protein
intakes can generally be met through diet alone, without the use of protein
or amino acid supplements, if energy intake is adequate to maintain body
weight.” (ACSM, ADA, Dietitians of Canada, 2000, p 2131 )

The generally recommended daily intake of protein for swimmers in training is 1.4-
1.8 g/kg of body weight. Typically this should account for 12-15% of total calories.
For a 160 Ib athlete, that equates to 102-131 g/day, which is 12-15% of a diet of
2,720-4,367 kcal/day.

Meeting this requirement typically ensures adequate dietary intake of all of the
necessary amino acids. It is important, however, that high-quality protein products
be selected. Sources include meats, dairy, beans, dried peas, milk, eggs, and grains.
These sources provide a more complete mixture of the necessary amino acids and
therefore have a higher “biological valua” or protein efficiency score. If these protein
needs can be met by selecting good dietary sources of protein on a daily basis, the
amounts of amino acids required to achieve the effects observed in the studies
mentioned above can easily be met as well. There is no evidence that ingesting
protein in amounts far in excess of the recommended intake is beneficial to either
protein balance or exercise performance. The primary role of protein, and therefore
amino acids, is to synthesize structural proteins and TCA-cycle intermediates. Excess
protein can be stored to some degree, but that which is not used for the
aforementioned purpose is typically metabolized and excreted. Protein is generally
not used for energy during exercise.

The American College of Sports Medicine, American Dietetic Association and Dietitians
of Canada Joint Position Statement on Nutrition and Athietic Performance also states
that:

“Carbohydrates are important to maintain blood-glucose levels during
exercise and to replace muscie glycogen. Recommendations for athietes
range from 6 to 10 g/kg body weight per day. The amount required depends
upon the athlete’s total daily energy expenditure, type of sport performed,
sex of the athlete, and environmental conditions.” (ACSM, ADA, Dietitians of
Canada, 2000, p 2131)

The general recommendation is that carbohydrate intake should account for at least

60% of total caloric intake. In addition, long-supported research by Costill (1988)
indicates that athletes training more than 2 hrs/day require a carbohydrate intake of
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9-10 g/kg of body weight on a daily basis to prevent chronic depletion of

carbohydrate stores.

Body Carbohydrate Required- Carbohydrate Required ' Protein Required |[Protein Required
Weight in  {|{g) to meet Intake of 9||/(g) to meet Intake of ||(g) to meet Intake|((g) to meet Intake
ibs (kg) g/ kg 10 g/kg of 1.4 g/kg of 1.8 g/kg

[120 (54.5) |l4o1 i[545 [t76 98 !
[130 (59.1) |[532 l[590 |tes 106 ]
[140 (63.6) |[572 ll635 [lso [[115 |
[150 (68.2) |[614 lls82 [fes |[123 |
[160 {72.7) |[655 [727 |[102 |[131 |
[170 (77.3) |[695 773 [lios 39 |
[180 (81.8) |[738 818 115 Jj147 |
[190 (86.4) |l777 {864 [l21 |lz55 |
[200 (20.9) |[18 lls09 [[127 164 |
[210 (95.5) |ls59 {EER [l134 172 |
[220 (100.0) |[200 [1,000 [li40 |l180 |

Lastly, The American College of Sports Medicine, American Dietetic Association and
Dietitians of Canada Joint Position Statement on Nutrition and Athletic Performance

also states that:

“Fat intake should not be restricted, because there is no performance benefit
in consuming a diet with less than 15% of energy from fat, compared with
20% to 25% of energy from fat. Fat is important in the diets of athletes as it
provides energy, fat-soluble vitamins, and essential fatty acids. Additionally,
there is no scientific basis on which to recommend high-fat diets to
athletes.” (ACSM, ADA, Dietitians of Canada, 2000, p 2131)

The general recommendation is that swimmers get 20-25% of their calories from fat.
For the swimmer whose daily caloric requirement is 2,000 kcal, this translates to
400-500 kcal from fat, or 44-56 grams of fat per day. Use the following table to
determine that amount of fat you should be consuming on a daily basis:

]Total Caloric Need (kcal) Daily Fat Intake (g) To meet 20-25% of this Caloric EIntake |
{2,000 44-56 |
[2,500 56-69

[3,000 l67-83

[3,500 |[78-97 |
[4,000 |lsg-111 |
4,500 |[100-125

5,000 [[111-139

5,500 [[122-153

[s,000 |[133-167

5,500 [[144-181

[7.000 |[156-194
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Lesson 4 - Eat Early and Often to Recover Well.

Knowing how much carbohydrate, protein and fat to get in a day is good. But knowing
when you should be getting those nutrients is even better. When it comes to optimal
nutrition, timing really is everything.

In general, following these guidelines for incorporating carbohydrate, protein and fat
into your day:

. Spread carbohydrate intake out over the course of the day (i.e. smaller meals and
frequent snacks). This keeps blood sugar levels adequate and stabie.

. Eat some carbohydrate before morning practice. Note: This can be in the form of
juice,

. Eat carbohydrate in the form of a carb-electrolyte drink, such as Gatorade or
Powerade, during workout IF workout is 90 minutes or longer. Gels are also
acceptable.

. Eat carbohydrate and protein within the first 30 minutes after practice. This enables
the body to replenish glycogen stores and repair muscle tissue. This is perhaps the
most important time to eatlif!

. Eat again (something substantial, like a real meal) before two hours post-practice
has elapsed. This is critical to maximizing recoveryilli

- Incorporate fat into the day at times that are not close to workout., Fat is necessary,
but contributes fittle to the workout or immediate post-workout recovery period.

Part of the reason good nutrition is critical during recovery has to do with the fact that
the body is extremely good at making the most of what it is given. Following exercise,
the body is very sensitive to the hormone insufin. Insulin is that hormone that rises
every time blood sugar rises. In other words, every time a swimmer eats
carbohydrate, which causes blood sugar to rise, insulin goes up. Well, it's insulin’s job
to remove sugar from the bloodstream, and it does so by facilitating its storage as
glycogen. Glycogen, the storage form for carbohydrate, is what the body taps into
for fuel when exercise is very intense. This can happen quite a bit during a tough
workout, which is why it’s important to see that glycogen is replenished before the
next practice.

The American College of Sports Medicine, American Dietetic Association and Dietitians
of Canada Joint Position Statement on Nutrition and Athletic Performance states that:

“After exercise, the dietary goal is to provide adequate energy and
carbohydrates to replace muscle giycogen and to ensure rapid recovery. If an
athlete is glycogen-depleted after exercise, a carbohydrate intake of 1.5
g/kg body weight during the first 30 min and again every 2h for 4 to 6k will
be adequate to replace glycogen stores. Protein consumed after exercise will
provide amino acids for the building and repair of muscle tissue., Therefore,
athletes should consume a mixed meal providing carbohydrates, protein, and
fat soon after a strenuous competition or training session.” (ACSM, ADA,
Dietitians of Canada, 2000, p 2131)
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In addition, research {van Loon et al, 2000) has implicated immediate post-exercise
carbohydrate ingestion (1.2 g/kg/hr for 5 hrs) in the enhancement of glycogen re-
synthesis.

Body Weight in Ibs Carbohydrate Required (g) to meet Intake of 1.2-1.5
(kg) g/kg

[120 (54.5) |l65-82

130 (59.1) 71-89 !
140 (63.6) 76-95 |
[150 (68.2) l82-102

160 (72.7) lls7-109

1170 (77.3) ~ |i93-116

[180 (81.8) los-123

[190 (86.4) |[104-130 |
[200 (90.9) |[109-136 |
[210 (95.5) l115-143 |
[220 (100.0) l120-150 |

Bagck
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Lesson 5 - Know the Scoop on Cereals.

For swimmers, cereal is great just about any time of the day. Competitive athletes
are encouraged to choose nutrient dense cereals, which contain more of the right
kinds of nutrients (carbohydrate, protein, vitamins, minerals) per serving than their
“candy cereal” counterparts. More bang for the buck, so to speak.

Generally speaking, the best cereals are high-carbohydrate (>25 grams/serving},
moderate-protein (5-10 grams/serving), fow-fat (<5 grams/serving), and moderate-
fiber (2-4 grams/serving). Most cereals on the market today, including “candy
cereal,” are fortified with vitamins and minerals, such that one serving usually
provides 20-100% of a given vitamin or mineral. However, these values are based on
a 2,000 calorie diet, which is well below the energy requirements for most
competitive swimmers in thelir teens and twenties,

Consider cereals in three categories: High Nutrient Density, Moderate Nutrient
Density, and Low Density (aka “candy cereal”). Athletes looking for a good cereal bhut
not a whole lot of calories, a Moderate Nutrient Density product is best. For those
looking for density (i.e. lots more nutrients/calories in a smaller serving), then a High
Nutrient Density cereal is the way to go. Swimmers looking for “candy cereal” shoutd
be encouraged to save this type of product for weekends and/or limited occasions.
The following table offers a non-exhaustive list of cereals in each of the categories
mentioned above:

High Nutrient Density Moderate Nutrient Pensity

Cereals

>3 grams carb

>4 grams protein

<40% of carbohydrate is sugar

Cereais

20-30 grams carbohydrate

2-4 grams protein

<40% of carbohydrate is sugar

Low Nutrient Density {“candy™)
Cereals
>40% of carbohydrate is sugar

Quaker Toasted Qatmeal

Honey Nut Shredded Wheat

Raisin Bran Cheerios Fruit Loops

Smart Start Team Cheerios Cinnamon Toast Crunch
Blueberry Morning Rice Crispies Captain Crunch

Basic Four Corn Flakes Cocoa Puffs

Wheaties Energy Crunch Special K Fruitie Pebbles

Raisin Nut Bran Total Frosted Flakes

And of course, hot catmeal and granola are always excellent choices. And all dry
cereals make a great snack to take on the road. Just toss 1 cup into a plastic storage
bag or air-tight container, and off you go. The point is to find a cereal that tastes
good and also meets your nutritional needs. With all the products on the market, no
swimmer shouid have any problem doing just that.

Back
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Lesson 6 - What IS One Serving?

Coaches....Got 15 bucks? Go to your local super store and splurge on one of the most
valuable Nutrition teaching kits you'll ever own. You may even have these things
lying around the house. Here's the list:

.+ 1 tennis bal

+ 1 baseball

+ 1 deck of playing cards
- 1 book of matches

-1 CD case

- 1 1" wooden cube

- 1 nickel

Why would you want these things? Each item represents the approximate size of a
serving for various foods. See the table below for representations:

[Item [serving it Represents |
[Tennis ball 1 cup of cooked rice; 15 grapes |
ﬁsebait 12 oz potato; 1 cup of cold cereal J
|Deck of cards ||3 0z cut of meat |
Book of matches Jll tbsp of oil, salad dressing or mayo

|ED case ||1 slice of bread

11" wooden cube ||1 oz of cheese I
|Nickei ”2 oz of dry spaghetti, 1 cup of cooked spaghetti |

For real life food models, try Nasco’s on-line catalog of Food Replicas. (Health
Education Materials - Nutrition)
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Lesson 7 - Drink Early and Often.

There are 2 reasons to drink fluids: (1) to stay hydrated, and (2) to provide the body
with fuel.

During Workout - Regardless of age or length of workout, all swimmers need fluids
during practice to stay hydrated. Easily accomplished with a couple of sips from the
water bottle every 15-20 minutes. As swimmers progress, workouts get longer and
tougher. It's well established that exercise beyond 90 minutes benefits from a
supplemental fuel source. The sports drink can provide it. But we still have hydration
to think about. Drinks that are too strong, or “concentrated,” can provide the fuel but
also inhibit fluid absorption and often lead to cramping.

Years of research tells us that drinks that are 6-8% carbohydrate by weight provide
the perfect balance. Enough carbchydrate to provide a fuel source during long
exercise, but not so much that will inhibit fiuid absorption. A couple of sips every 15-
20 minutes keeps the body fueled, helps prevent unnecessary tissue breakdown, and
maintains hydration. Today, only Gatorade and Powerade meet the 6-8% criteria.
Most other drinks are too strong to be effective during workout.

After Workout - Water is an excellent choice to replenish fluids after practice. It's
always wise to drink at least one cup. But after a tough workout, replenishing fuel
stores is equally important. Competitive swimmers need a little over 1 gram of
carbohydrate for every kilogram they weigh (Ibs/2.2) each hour after workout. And
they need it within the first hour.

Oftentimes, a sports drink that is easily digested and quickly absorbed, such as
Gatorade or Powerade can provide a convenlent way to get some of this fuel within
the first 20 minutes. Accelerade, a newer drink on the market may also do the trick.
Endurox, perhaps, but beware of the high protein drinks, as they often forgo the
carbohydrate, and carbohydrate is what you are trying to replenish within that first
hour after workout. A little protein won't hurt, in fact a little bit of protein may
actually help by supporting tissue repair and re-building processes. But too much
protein, especially when it comes in place of carbohydrate, may actually be
detrimental to the post-workout recovery process.

*¥Remember...

1. Carbohydrate is the primary fuel source during tough workouts. Protein is used as
a fuel source during exercise only when carbohydrate and fat are not present is
sufficient quantities. This can happen during long/tough workouts when the body
uses much of its stored carbohydrate, and it must find an additional source. If an
additional carbohydrate source (ex. Gatorade, Powerade) is not supplied, the body
taps into stored protein, aka your muscles. This is why we drink carbohydrate-
electrolyte solutions during workout...to spare muscle protein. And this is aiso why
it is important to replace carbohydrate stores lost during a workout...so you start the
next workout with a full tank of gas!

2. Following exercise, the body is very sensitive to the hormone insulin. Insulin is that
hormone that rises every time blood sugar rises. In other words, every time a
swimmer eats carbohydrate, which causes blood sugar to rise, insulin goes up, Well,
it's insulin’s job to remove sugar from the bloodstream, and it does so by facilitating
its storage as glycogen. Glycogen, the storage form for carbohydrate, is what the
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body taps into for fuel when exercise is very intense. This can happen quite a bit
during a tough workout, which is why it's important to see that glycogen is
replenished before the next practice.

During the Day - Staying hydrated during the day is just as critical as hydrating
during and after workouts. Most swimmers can do this by incorporating a variety of
fluids into their daily diet. Water, fruit juice, milk, soups, etc, etc. Water is always an
excellent choice, but other drinks, including sports drinks (defined as 6-8%
carbohydrate by weight) are okay too. Just remember that variety is the key to a
healthy diet. If you use a sports drink during and after practice, it may be better to
drink water and juice during the day to stay hydrated. Juices are often healthier than
sports drinks in that their sugars are natural. Always keep in mind that juices and
sports drinks contribute to total caloric intake.

For the purpose of this article, a sports drink is defined as a 6-8%
carbohydrate-electrolyte solution. Do NOT include “energy drinks,” such as
Red Bull, 1800, Sobe, etc. These dietary supplements fall into the Yellow
Light category of the Dietary Supplements Health & Contamination Risk
Chart. (pdf file...requires AdobeAcrobat)

Back
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Lesson 8 - Analyzing Your Diet

Diet analysis is comprised of two parts, needs and intake. Optimal nutrition is a
matter of balance (nutrients-in versus nutrients-out). In other words, a swimmer's
intake of nutrients must match his/her output of nutrients during rest and exercise,
In terms of energy {aka calories), if the needs are greater than the intake, the net
result is weight foss. Conversely, if the needs are less than the intake, the net result
is weight gain.

There are three variables that contribute to a person’s total nutrient and energy
needs:

Resting Energy Expenditure (REE) - REE is the energy required for cellular and tissue processes that
maintain physiolegical functions at rest, ptus smaill amounts of energy related to previous muscular activity. It
is the energy the body needs to maintain itself in the sedentary state, and this need tends to decrease with
age. REE remains relatively constant for a given age and gender. In other words, the REE for most 120-1b 16-
vear-old males is about the same. Typically, REE accounts for about 60% of a swimmer's daily expenditure. For
swimmers, about 40% of it is used to support REE.

Thermic Effect of Food (TEF) - TEF is the energy required by the body to digest, absorb, transport, store
and metabolize food. Eating actuaily increases a person’s metabolic rate temporarily, which translates into an
elevation in engrgy expenditure. This effect is higher for protein and carbohydrate meals, versus fat meais. In
fact, fat has little effect in elevating the metabolic rate at all, Typically, TEF accounts for about 10% of a
person’s daily expenditure. Similarly, about 10% of a person’s daily caloric needs are to support TEF.

Tharmic Effect of Exercise {TEE) - TEE is the increase in a person’s metaboelism due to moderate and
strenuous physical activity. The exact amount of energy this accounts for depends on the physiological “cost” of
the activity. Determining this directly involves monitoring a person’s oxygen consumption (VO2) during
exercise and translating that into calories burned. There are many reference charts available that indicate how
many calories are required or spent to perform a given activity for a given period of time, Typically, TEE
accounts for about 30% of a person’s daily expenditure. For swimmers, about 60% of it is used to support TEE,

Since lean tissue is the site for most metabolic (energy conversion) processes, the
more lean tissue a person has, the higher is their level of metabolic activity. For this
reason, Resting Energy Expenditure and the Thermic Effect of Food are typically
higher in males than in females, and higher in athletes than in non-athletes. Resting
Energy Expenditure also tends to be higher in individuals who consistently meet their
metabolic demands with an adequate intake of calories. Severe restriction of calories
(<80% of calculated needs) for prolonged periods of time can lead to a decrease in
the metabolic rate, usually because it results in a loss of muscle mass. It should be
noted that although stimulants, such as caffeine and nicotine will also increase
Resting Energy Expenditure slightly, these products are not recommended for various
health reasons. Changes in temperature can affect Resting Energy Expenditure as
well, but the most powerful environmental influence is EXERCISE.

Adding the Thermic Effect of Exercise to the Resting Energy Expenditure and Thermic
Effect of Food constitutes calculating an individual’s total energy needs for the day.

[Total Energy Needs = REE + TEF + TEE |

What changes with the competitive season is the relative contribution of each of the
three variables to the total requirement. For example, during the in-season, Resting
Energy Expenditure may account for about 50% (half) or a little less of the total
energy expenditure, or total energy needs. During the off-season, Resting Energy
Expenditure may account for 60-70%. This is because Resting Energy Expenditure
does not change much, while active energy expenditure (i.e. the Thermic Effect of
Exercise) is lower during the off-season due to a reduction in training volume.,
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Because Resting Energy Expenditure plays a larger role during the off-season,
keeping it elevated reduces the amount of dietary change that will be required to
maintain body weight. This can be accomplished by maintaining lean tissue, as
opposed to losing muscle during the off-seasan. Hence the role of exercise during this
time.

Fortunately, the USA Swimming website offers a program to take care of calculating
all three of the variables mentioned above, Nutrition Tracker is an on-line tool that
calculates a swimmer’s nutrient needs, based on age, gender, current body weight
and daily training schedule.

Of course, the other side of the equation involves intake, or the amount of energy an
athlete consumes on a daily basis. Nutrition Tracker can do this too. Using Nutrition
Tracker, a swimmer can enter an entire day’s food intake to see how much
carbohydrate, protein, fat and calories are in it, compare what he/she ate to his/her
individual needs, and track his/her habits throughout the season and off-season.
Upon comparing nutrient needs with the swimmer’s current intake, the program
generates a feedback report, and stores the information for future reference.
Swimmers are provided with an analysis of their current diet on which they can base
changes or interventions. Deficiencies and excesses are highlighted based on
comparisons with reference ranges established for swimmers, The best part is that
the analysis is specific to swimming and current level of training. (Nutrition Tracker is
available to all USA Swimming members. National Team athletes have pre-
established accounts. All other users must register prior to first use.)

Any complete diet analysis, including Nutrition Tracker, involves a record of every
food item that was eaten on that particular day. The most common way to do this is
by using a food recall.

The typical food recall requires an athlete to report what he/she ate over a 3-7 day
period of time. The energy content (i.e. kcal} of each food item and the exact amount
eaten are used to determine the total energy content of a full day’s menu. Total
carbohydrate, protein and fat intakes can also be determined using this format.
Knowing the contribution of each of these macronutrients provides information on
where the calories are coming from. Unfortunately, when athletes know they have to
record what they ate, they (especially females) tend to under-eat and/or under-
report their food intake. Therefore, a person’s typical caloric intake based on food
recall is often misrepresented, under-estimated, or both.

Specifics regarding an athlete’s caloric needs are individual. They vary with seasonal
changes in training volume and should be discussed with a qualified Sports Nutrition
professional. What works for one athlete may not work for another. However, the
following guidelines are a good place to start and can be used by anyone who has
issues with off-season nutrition:

Do-s and Don’t~s of Optimal Off-Season Nutrition*

Do... Facus on healthful eating and lifestyle habits.

Do... Use performance and energy level variables to monitor success.

Do... Decrease normal energy intake according to decreases in training.

Do... Substitute lower-fat foods for whole-fat foods.

Do... Reduce the intake of energy-dense snacks.

Do... Eat more whole grains, cereals, beans and legumes.

Do... Get at least 5 servings of fruits and 5 servings of vegetables each day.
Do... Fat low-fat dairy products and lean cuts of meat, fish and poultry often.
Do... Drink a variety of fluids to maintain hydration.
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Do... Keep snacks on hand for times when hunger might set in.
Do... Find a place for “favorite foods” to fit in moderation.
Do... Continue to exercise, even if it's not as much as the in-season.

Don't... Focus on the scale,

Don't... Eat low-energy diets {i.e. less than REE).

Don't... Reduce energy intake by more than TEE.

Don't... Reduce fat intake to less than 15% of total calories.
Don't... Skimp on protein or calcium.

Don't... Skip meais.

Don't... Allow hunger to set in.

Don't... Deprive yourself of favorite foods.

*These guidelines have been adapted from the American Dietetic Association, Dietifians of Canada and Ametican
College of Sports Medicine Position Paper an Nutrition and Athletic Performance and Melinda Manore’s paper on
Chronic Dieting in Active Women (Women's Health Issues 6:332-341, 1996).
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Quick Tips
What should my child eat before practice? At meets?

The best pre-practice, or pre-meet meal should contain primarily carbohydrates.
Carbohydrate-rich foods like pasta, breads and cereal are easily digested and
absorbed. Rule of thumb: 0.5 - 2.0 grams of carbohydrate per pound of body weight
one to four hours prior to exercise.

Meals that provide 100 grams of carbohydrates

1 bagel with peanut butter and 2/3 cup of raisins

1 cup of low-fat yogurt, 1 banana and 1 cup of orange juice

1 turkey sandwich with 1 cup of applesauce

2 cups of spaghetti with meat sauce and 1 piece of garlic bread

8 oz. of skim milk, 1 apple, 1 orange, 2 slices of bread and 3 pancakes
1 serving of GatorLode and 1 bagel

Fluid Replacement Tips

= Keep a fluid bottle by the side of the pool when working out and drink between
repeats and sets.

m Choose sports drinks like Gatorade that taste good, stimulate fluid absorption in
the body maintain proper fluid balance in the body, and provide energy to
working muscles.

e Avoid carbonated drinks, which can cause stormach bloating and may reduce

fluid intake.
e Avoid caffeine-filled beverages. They are diuretics and contribute to fluid loss.

m Check the color of your urine. Dark-colored urine may indicate you are
dehydrated and need to drink fiuids.

Back
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Healthy Meals for Swimmers on the Go

Notes on BREAKFAST ~ Start vour day off right:

- Try pancakes, waffles, french toast, bagels, cereal, English muffins, fruit or juice.
These foods are all high in carbohydrates.

- Avoid high-fat choices such as bacon, sausage or biscuits and gravy.

. For breakfast on the run, pack containers of dry cereal, crackers, juice or dried fruit
such as raisins and apricots; or pack fresh fruits such as apples or oranges.

. If you eat breakfast at a fast food restaurant choose foods like cereal, fruit juice and
muffins or pancakes. Avoid breakfast sandwiches, sausage and bacon.

EXAMPLES OF HIGH CARBOHYDRATE BREAKFAST MEALS:

At Home:

Organge juice

Fresh fruit

Low-fat yogurt
Pancakes with syrup
2% or skim mitk

or

Plain English muffin
Strawberry jam
Scrambled Egg
Orange juice

2% or skim milk

At a Fast Food Restaurant:

Hot cakes with syrup (hold the margarine and sausage)
Orange juice
Low-fat milk

or
Cold cereal with low-fat milk

Orange juice
Apple, bran or blueberry muffin

At a Convenience/ Grocery Store:
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Fruit flavored yogurt

Large bran muffin or pre-packaged muffins
Banana

Orange juice

Low-fat milk

At a Family Style Restaurant:

Pancakes, waffles or french toast with syrup (hold the margarine, bacon and
sausage)

Orange juice

Low-fat milk

Notes on LUNCH and DINNER

- Select pastas, breads and salads.
. Select thick crust rather than thin crust pizza for more carbohydrates.

: Choose vegetables such as mushrooms and green peppers on the pizza. Avoid high
fat toppings such as pepperoni and sausage.

- Select vegetable soups accompanied by crackers, bread, or muffins.

- Emphasize the bread in sandwiches, not the condiments, mayonnaise or potato
chips.

. Avoid deep fat fried foods such as french fties, fried fish and fried chicken.

» Choose low-fat milk or fruit juices rather than soda pop.

EXAMPLES OF HIGH CARBOHYDRATE LUNCH OR DINNER MEALS:

Large turkey sandwich on 2 slices of Whole-wheat bread
Slice of low-fat cheese

Lettuce, Tomato

Fresh vegetables (carrots and celery strips)

Low-fat yogurt

Fresh fruit or fruit juice

Minestrone Soup

Spaghetti with Marinara Sauce
SaladItalian Bread

Fresh Fruit

2% or skim Milk

Sherbet

Chilt on a large baked potato
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Whole grain bread or muffin
Low-fat chocolate milkshake
Fresh fruit

Thick crust cheese and vegetable pizza
Side salad

Fresh fruit

2% or skim milk

LUNCH/DINNER AT FAST FOOD RESTAURANTS

McDonald's - 500 kcal
Chicken fajita

Vanilla low-fat milk
shake

OR

Hamburger
Low-fat milk
Low-fat frozen yogurt cone

McDonald’s - 700-750 kcal
Hamburger

Side salad with low calorie dressing
Strawberry low-fat milkshake

McDonald’'s - 1,000 kcal
McLean Deluxe with cheese
Medium fries

Chocolate low-fat milkshake

Burger King - 500 kcal
BK Broiler with BBQ sauce
2% milk

Orange juice

Arby's - 700-750 kcal

French dip

Side salad with lite Italian dressing
Jamocha shake

Taco Bell - 700-750 kcal
Bean burrito with red sauce
Plain 10" tortilla

Low-fat milk

Pizza Hut - 1,000 kcal

2 slices medium cheese pan pizza
6 breadsticks

Beverage

Wendy's -~ 1,000 kcal
Plain baked potato
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Chifi
Side salad
Small frosty

Back
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Fluids-Water vs Sports Drink

There are 2 reasons to drink fluids: (1) to stay hydrated, and (2) to provide the body
with fuel.

During Workout - Regardless of age or length of workout, all swimmers need fluids
during practice to stay hydrated. This is easily accomplished with a couple of sips
from the water bottle every 15-20 minutes. As swimmers progress, workouts get
fonger and tougher. It's well established that exercise beyond 90 minutes benefits
from a supplemental fuel source. The sports drink can provide it. But we still have
hydration to think about. Drinks that are too strong, or “concentrated,” can provide
the fuel but also inhibit fiuid absorption and often lead to cramping.

Years of research tells us that drinks that are 6-8% carbohydrate by weight provide
the perfect balance. Enough carbohydrate to provide a fuel source during long
exercise, but not so much that will inhibit fluid absorption. A couple of sips every 15-
20 minutes keeps the body fueled, helps prevent unnecessary tissue breakdown, and
maintains hydration. Today, only Gatorade and Powerade meet the 6-8% criteria,
Most other drinks are too strong to be effective during workout.

After Workout - Water is an excellent choice to replenish fluids after practice. It's
always wise to drink at least one cup. But after a tough workout, replenishing fuel
stores is equally important. Competitive swimmers need a little over 1 gram of
carbohydrate for every kilogram they weigh (Ibs/2.2) each hour after workout. And
they need it within the first hour.

Often, a sports drink that is easily digested and quickly absorbed, such as Gatorade
or PowerAde can provide a convenient way to get some of this fuel within the first 20
minutes. Accelerade, a newer drink on the market may also do the trick, Endurox,
perhaps, but beware of the high protein drinks, as they often forgo the carbohydrate,
and carbohydrate is what you are trying to replenish within that first hour after
workout. A little protein won't hurt, in fact a little bit of protein may actually help by
supporting tissue repair and re-building processes. But too much protein, especially
when it comes jn place of carbohydrate, may actually be detrimental to the post-
workout recovery process.

**Remember...

1. Carbohydrate is the primary fuel source during tough workouts. Protein is used as
a fuel source during exercise only when carbohydrate and fat are not present is
sufficient quantities. This can happen during long/tough workouts when the body
uses much of its stored carbohydrate, and it must find an additional source, If an
additional carbohydrate source (ex. Gatorade, PowerAde) is not supplied, the body
taps into stored protein, a.k.a. your muscles. This is why we drink carbohydrate-
electrolyte solutions during workout...to spare muscle protein. And this is also why
it is important to replace carbohydrate stores lost during a workout...so you start the
next workout with a full tank of gas!

2. Following exercise, the body is very sensitive to the hormone insulfin. Insulin is that
hormone that rises every time blood sugar rises. In other words, every time a
swimmer eats carbohydrate, which causes blood sugar to rise, insulin goes up. Well,
it's insulin’s job to remove sugar from the bloodstream, and it does so by facilitating
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its storage as glycogen. Glycogen, the storage form for carbohydrate, is what the
body taps into for fuel when exercise is very intense. This can happen quite a bit
during a tough workout, which is why it's important to see that glycogen is
replenished before the next practice.

During the Pay — Staying hydrated during the day is just as critical as hydrating
during and after workouts. Most swimmers can do this by incorporating a variety of
fluids into their daily diet. Water, fruit juice, milk, soups, etc, etc. Water is always an
excellent choice, but other drinks, including sports drinks (defined as 6-8%
carbohydrate by weight) are okay too. Just remember that variety is the key to a
healthy diet. If you use a sports drink during and after practice, it may be better to
drink water and juice during the day to stay hydrated. Juices are often healthier than
sports drinks in that their sugars are natural. Always keep in mind that juices and
sports drinks contribute to total caloric intake.

For the purpose of this article, a sports drink is defined as a 6-8%
carbohydrate-electrolyte solution. Do NOT include “energy drinks,” such as
Red Bull, 1800, Sobe, etc. These dietary supplements fall into the Yeliow
Light category of the Dietary Supplements Theoretical Safety Ratings Scale
{pdf file...requires AdobeAcrobat)

Back
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Swimming and The Art of Recovery

Most of us associate increases in training load with increases
in fitness level. What we often averlook is the fact that the
real gains in exercise capacity occur when the body and
muscles are at rest. While practice is where we see times
improving, the underlying adaptations to this training actually
occur while the body recovers from this workload. So, while
warkout is the all-important stimulus that initiates the
adaptation process, the majority of the body's “metabolic
rebuilding” oceurs while the body is at rest (i.e. during
recovery).

Coof Down — Eat - Stretch — Massage — Sleep
These are the five key components to an optimal recovery

that all swimmers should understand, believe in, and most
importantly, practice on a regulfar basis. Here's why:

Cool Down and Recovery

Swimming at high intensities, such as during racing and
tough sets, can cause metabolites like inorganic phosphate,
ADP, hydrogen ions, and of course, /actate, fo accumulate in
the muscles. A build-up of these metabolites is associated
with conditions that can compromise the next swimming
performance.

Cool down (active recovery) facilitates the removal/ utilization
of lactate after a race or tough set. The infensity of the cool
down influences how quickly this removal/utilization of lactate
occurs. Tao high an intensity may produce additionai lactate,
while too low an intensity may not create enough circulation
to removefutilize the lactate any faster than standing around
would {passive recovery).

Because sprinters tend to have and engage more fast-twitch
muscle fibers than distance swimmers, they tend to produce
larger amounts of lactate than distance swimmers. This also
means that it tends to take longer for sprinters to
remove/utilize accumulated |lactate after races and other
tough swims.

Therefore, the recommended intensity and duration of a
swimmer's cool down depends on the individual's distance
orientation and event:

Sprinter 25 min Easy
{50-100 miy) (120-130 bpm)

Middle Distance 20 min Easy-Moderate
(200-500 miy) (130-140 bpm)
Distance i 10-15 min Moderate
(+500 miy) {140-150 bpm)

At meets where a warm down pool is not available,
swimmers should complete their active recovery on land.
This should include active stretching, light jogging, arm
rotations and/or other land-based exercises that engage the
same muscle groups used during the swim. Even on land,

this type of activity increases the blood circulation and
removes/ulilizes metabolites faster than passive recovery
alone.

Nutrition and Recovery

The primary fuel source for most swimmers during training is
carbohydrate. During high intensity swimming, such as
racing and completing tough sets, this carbohydrate comes
from circulating blood sugar and glycogen, the sterage form
of carbohydrate. Qver time, as glycogen is used, it must be
replaced to avoid depletion. Should glycogen stores become
low or depleted, circulating blood sugar shares the burden of
supporting the demands of tough workouts and races with
the body's last resort high-intensity fuel source, protein.
Since this protein usually comes in the form of muscle
protein, it is easy to see how long-term failure to replenish
glycogen can lead to tissue breakdown. Combined with the
tissue breakdown that is a normal result of hard exercise
{and an important part of the adaptation stimulus during
training), it is also easy to see why poor nutritional recovery
usually rears its ugly face in two forms:

1. Daily Training Indicators (chronic/long-fermn)
e complaints of “lead legs” and/or “can't keep up”
¢ elevated resting heart rate
e clevated heart rate on typical sets, andfor

2. Meet indicators (acute/ immediate; usually on the
back end of a meet)
e jower post-race peak lactate

diminished lactate recovery

feelings of fatigue

elevated resting heart rate

longer post-race heart rate recovery

Effective nutritional recovery maintains energy and limits
tissue breakdown, especially during periods of high
volume/high intensity training, and both carbohydrate and
protein are essential to the plan. One of the key factors to
keep in mind is that the "window of opportunity” for
maximizing glycogen repletion starts to close as soon as
exercise stops and lasts for about two hours. Therefore, the
most effective ways to make the most of your recovery time
and maximize the training adaptation are:

+  Start the replenishment process during practice if
workout is longer than an hour.

+ FEat a substantial carbohydrate snack with some
protein immediately after practice or within 20-30
min of finishing a workout.

e During hard training, add another post-workout
snack 45 minutes to 1 hour later.

« Eat a main meat within 2 hours of finishing workout.
During meets, eat a high-carb/moderate-protein
snack immediately after your prelims race and
immediately after your finals race, then again after
cooling down.
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« Substantial means 1.2-1.5 g of carbohydrate and
.25-.4 g or protein per kg of body weight
(*kg=lbs/2.2)

+ Include alf sources of carbohydrate, such as colorful

fruits and juices, milks, yogurts, breads, cereals, etc.

¢ Include various sources of protein, such as meat,
peanut butter, milks, yogurt, cereals, legumes, etc.
¢ Include liquids to replenish lost fluids.

During its time off, the body will adapt, but only if provided
with the right fuels at the right fimes. For many swimmers,
ensuring good nutrition is like a full-time eafing job! Not only
is the goal to replenish glycogen, but also to ensure a high
level of circulating protein, vitamins and minerals to combat
tissue breakdown during subsequent swims and recovery
periods and maintain hydration to optimize metabolic
efficiency (a fancy way of saying that water allows the body
to access the nutrients it needs when it needs them).

Stretching and Recovery

Stretching is a key component of the daily training plan for
athletes. It plays an important role in the recovery process
and in preparing for the next training session. Stretching
increases blood flow to muscles, stimulates the passage of
amino acids (building blocks of protein} into muscles,
accelerates protein synthesis in cells, and inhibits protein
breakdown. These processes help the muscle repair itself
and improve the body's ability to recover in time for
subsequent practices or competitions. Stretching as part of
recovary can also reduce the chance of injury and enhance
stroke technique during subsequent swims. [is effects on
increasing flexibility and range of motion allow the arms and
legs to move freely and unencumbered.

A few important directions for stretching:

s Siretch when muscles are warmed-up.

e  Stretch major muscle groups (lower leg, upper leg,
back, shoulders, neck).

Hold each stretch for 20-30 seconds.
Do not bounce.

e Do not stretch to the point of feeling pain. If you
stretch and feel pain, you may be at risk of tearing a
muscle.

e Do not hold your breath. Breathe freely and stay
relaxed.

Keep in mind that not alt athletes are built the same. A
stretching routine that works for one person may not work
equally as well on another person. A stretching program
should be designed for the individual, taking into
consideration individual needs and body type.

Massage and Recovery

Many swimmers face chronic muscle soreness, fatigue and
tightness around peak fraining times and during multiple-day
swim meets. Sports massage, which involves the rhythmic
compression of muscle tissue, stimulates blood circulation

during recovery. Similar to active recovery, the blood
circulation can help cleanse the tissue of metabolic wastes
and reduce the delayed onset of muscle soreness.

Massage during recovery can alleviate muscle fightness and
induce mental relaxation. This can improve power oufput
efforts and/or subsequent swimming performances that may
otherwise be compromised by psychological tension or a
muscle's inability to fully contract or relax. By alleviating
muscle discomfort and spasm, massage during recovery may
also improve training and racing performances that have
been compromised by strength, endurance, flexibility and/or
technique limitations associated with pain.

The appropriate use of massage, both post-race and post-
workout, can facilitate the overall recovery process and
contribute to the prevention and management of overuse
injuries.

Sleep and Recovery

As mentioned previously, the majority of the body’s muscle
rebuilding occurs while the body is at rest. Therefore, in
order to benefit the most from the work done during practice
and to perform optimally, it is important for athlefes fo get
sufficient sleep during their time away from the pool.

Getting too little sleep can hinder recovery from exercise by
impairing glucose metabolism, increasing cortisol levels
(causing decreased fissue repair and growth), and
compromising immune function. Not only is protein
breakdown reduced during sleep, growth hormone is
released during this time. Sleep also helps maintain optimal
emotional and social function during the day.

Due to individual differences in recovery fime, there is no set
duration of sleep that every athlete shoulid get. An important
point to keep in mind when it comes 1o sleep is that every
athlete has a different optimal amount of sleep (7 hours of
sleep may be optimal for some, while 9 hours is optimal for
others).

It is recommended that athletes keep a sleep log that

tracks the number of hours of sleep per night. This should be
correlated to how they feel during the day and their ability to
recover after practice. Over iime they will be able to
determine their individual optimal amount of sleep based on
parameters/correlations from their daily sleep log.

Cool Down — Eat - Stretch — Massage - Sleep

Remember: Whether it's daily training or the biggest meet of
the season, what you do with your recovery time can and wiff
affect your next swimming performance. |ncerporate
recovery into your training plan. Understand it. Believe in it.
DO IT! Train smart...Swim Fastl

For more information on swimming physiclogy, nutrition, and
sports medicine, visit www.usaswimming.org
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