Disclaimer
The nutritional and supplement recommendations in this education
module are an expression of the author's expert opinion and are not
meant to be interpreted as absolute scientific conclusions and are not
necessarily the views of the NSCA and its officers or affiliates. The
statements pertaining to the effects of nutritional supplements have not
been evaluated by the Food and Drug Administration. None of the
author recommendations are intended to diagnose, treat, cure, or
prevent any disease.
Further more, The NSCA encourages the exchange of diverse
opinions. The ideas or comments presented through this medium do
not necessarily reflect the NSCA’s official position on an issue, nor an
endorsement by the NCSA of statements made by any commentators,
whether as fact, opinion or otherwise. The NSCA assumes no
responsibility for any statements made by commentators.
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Introduction
• A proper diet has the potential to
enhance any athlete’s performance
regardless of body size or type of activity.
• The main nutritional goals for a
strength/power athlete are to provide the
necessary nutrients needed to build,
repair and maintain lean body mass, as
well as enhance performance.

Energy Requirements of
Strength/Power Athletes
• Meet energy needs
• Provide correct macronutrient amounts and in
proper ratios to each other
• Protein
• Carbohydrates
• Fats

• Provide sufficient micronutrients
• Vitamins
• Minerals

• Provide adequate fluids
• Incorporate proper timing of meals

Energy Requirements of
Strength/Power Athletes
• It is critical that a strength/power
athlete’s diet meets their daily energy
requirements
– They perform excessive
activity/training
– They need to maintain or increase lean
muscle mass and strength

Calculating Energy Requirements
Activity Level

Light

Moderate

Heavy

Males

17

19

23

Females

16

17

20

Light activities: walking (2.5 – 3.0 mph), such as to class, chores, golf.
Moderate activities: walking (3.5 – 4.0 mph), weight lifting, cycling, skiing, tennis, dancing.
Heavy activities: running, football, soccer, basketball.
Note: Most strength/power athletes will have an activity level that is considered heavy

Body Weight Goals
• For athletes who want to maintain body
weight, the estimated caloric intake
calculated from their bodyweight x activity
level is sufficient.
• For athletes who want to gain weight, an
excess of 300-500 calories should be
added to their daily caloric intake.

Body Weight Goals
• For athletes who want to lose weight, they
should consume 500 calories less than their
daily energy requirements.
• On average, if a person eats 500 fewer
calories every day they will lose ~1 pound
of body fat per week*.
* (1 pound of fat = 3500 calories)

Daily diet plan
• Regardless of the athlete’s daily energy
requirements and body weight goals he/she
should follow a nutrition program that
encourages frequent food intake.
– eat 4-6 small meals/day
– snacks between meals as needed
– eat before and after workouts/training

Macronutrient Needs
The three nutrients that provide energy to
the body are:
Macronutrient
Protein
Carbohydrate
Fat

Recommended %
of caloric intake
12-15%
55-60%
25-30%

Protein intake for
Strength/Power Athletes
• One of the most frequently asked questions
by strength/power athletes and their
coaches is how much protein is required for
increasing muscular size, strength and
power.
• There are a large number of research
studies indicating that intake of protein is
advantageous for athletes when muscle
hypertrophy is required.

Protein intake for
Strength/Power Athletes
• Proteins are formed by amino acids, and they
serve as the major structural component of
tissues such as skeletal muscle as well as being
used to produce substances such as hormones
(i.e., growth hormone and insulin).
• Skeletal muscle consists predominantly of water
and protein; therefore, in order to increase
muscular size, adequate intakes of amino acids
would appear to be important.

Protein choices for
Strength/Power Athletes
• There are a number of different food
sources available that can supply protein
for the strength/power athlete.
• The nutritional value of the ingested protein
is important, in addition to the composition
of the amino acids and the timing of
ingestion.

Enough is Enough
• The amount of protein required by
strength/power athletes is a source of much
debate by sports nutritionists.
• There has been a significant body of
research recently to suggest that these
athletes require greater amounts of protein
to maintain positive protein balance.
– 1.5 to 2.0 g/kg/day; or,
– 0.7 to 0.9 g/pound/day

Enough is Enough
• This protein intake is equivalent to
consuming 4 servings of chicken, beef or
fish per day for a 150 pound athlete (6
servings for a 225 pound athlete).
• After the strength/power athlete’s caloric
needs are determined, the total daily protein
intake should make up about 12%–15% of
the total daily energy intake.

Enough is Enough
• In addition to the amount of protein
consumed, perhaps even more critical is
the timing of ingestion of the protein in
relation to the exercise bout and the
specific type of protein (i.e., quality).

Protein quality
• The quality of protein is mostly determined
by it’s essential amino acid content.
• Amino acids are the building blocks of
protein.
• Essential amino acids are not made in the
body, therefore they must be consumed.

Protein quality
• Complete proteins contain all essential
amino acids. These can be found in animal
sources such as meat, dairy, eggs and fish.
• Lean meat products are recommended
(skinless chicken and turkey) as well as low
fat dairy products.

Protein quality
Incomplete proteins are missing one or
more essential amino acids. They can be
beneficial to the athlete when combined,
making a complete protein. Incomplete
proteins are found in plant sources, and
some combinations include rice/beans and
peanut butter/wheat bread.

Protein Supplements
• In order to meet your dietary protein needs,
protein supplements (protein bars/shakes,
etc.) can be used.
• High-quality protein supplements containing
whey, casein, milk or egg products are
recommended.
*Increasing your protein intake above the recommended
amount for strength/power athletes will not continue to
increase gains in strength and/or power.

Protein Supplements
• The best sources of high-quality protein
found in supplements are reported to be
milk (whey and casein) and egg proteins
(egg whites).
• Whey proteins, especially whey protein
isolates or hydrolyzed whey peptides, are
widely promoted to strength/power athletes
as being perhaps the best protein, based
on its high bioavailability and its content of
several critical amino acids.

Protein Supplements
• Dietary amino acid absorption is faster with
whey protein than with casein.
• Casein is the major component of protein
found in dairy products and is a complete
protein.
• 20-30% of milk protein is whey which is
often seen as the watery part of yogurt or
sour cream.
• 70-80% of milk protein is casein which
gives milk its white color.

Protein Timing
• Research indicates that for optimal muscle
recovery and muscular growth protein
should be taken both within 15 min before
and within 15 min following training.
–Athletes should take in 0.1 grams of protein per
pound of body weight before training
–Athletes should take in 0.2 grams of protein per
pound of body weight after training
–Fast digesting protein, such as whey protein
powder, is the best source of protein at this time

Protein – In Summary
• Ensure that the strength/power athlete is
consuming approximately 0.7 to 0.9 grams of
protein per pound of body weight per day, with the
total daily protein intake making up about
12%–15% of the total daily energy intake.
• Timing appears to play an important factor in
muscle hypertrophy.
• Consuming a fast-digesting protein immediately
before and after the athlete’s workout is critical for
gains in lean muscle mass.

Carbohydrate Intake for
Strength-Power Athletes
• Carbohydrate stores in the body are
essential for optimal athletic performance.
These carbohydrate stores are reduced as
a result of exercise; therefore, they must be
replenished through your diet.
• Athletes should aim to consume 55-60% of
their total calorie intake from
carbohydrates, keeping in mind the kind of
carbohydrates consumed and the timing of
carbohydrate consumption.

Fueling Up
• Glycogen is the major substrate used for
high-intensity exercise, including resistance
training.
• Resistance training programs that use
higher repetition loads (8–15 repetitions),
such as those utilized by bodybuilders and
during hypertrophy phases by athletes,
could potentially have large effects on
muscle glycogen stores.

How much carbohydrate?
• The daily maintenance of glycogen stores
is directly related to the amount used during
exercise and normal daily activity and the
subsequent ingestion of carbohydrates
used to replenish the stores.
• Strength/power athletes should consume
approximately 55%–60% of total energy
intake in the form of carbohydrate which
equates to approximately 2–3 grams per
pound per day for most athletes.

Carbohydrates and the
Glycemic Index (GI)
The Glycemic Index (GI) ranks carbohydrate
foods based on the body’s blood sugar
responses following consumption of these
nutrients.
• High GI: These carbohydrates quickly raise
blood sugar levels.
• Low GI: These carbohydrates take longer
to absorb, and are slowly released into the
blood stream.

Carbohydrate Choices
An athlete’s carbohydrate intake should
mainly come from complex sources that are
predominately low GI sources.
These foods include:
• Fruits
• Vegetables
• Whole Grains

Carbohydrate Choices
• It is better for the athlete to choose nutrient
rich-carbohydrate foods and to add other
foods to recovery meals and snacks to
provide a good source of protein and other
nutrients.

Carbohydrate Choices
• The use of carbohydrate supplementation
can potentially enhance muscular strength.
• No studies have systematically addressed
the quantity, type and timing of
carbohydrate intake and linked acute
physiological responses to chronic
adaptations in strength/power athletes.

Carbohydrate Intake & Exercise
• Resistance exercise (weight training)
depletes energy stores and breaks down
muscle in the body. These stores must be
replenished for optimal recovery and
growth.
• It is recommended that athletes consume
carbohydrates with a moderate to high GI
following exercise in order to quickly
replenish these stores. These foods include
white bread, potatoes, and sports drinks.

Carbohydrates – In Summary
• The strength/power athlete should eat
approximately 2-3 grams per pound of body
weight, with 55%–60% of their total daily
energy intake from carbohydrates.
• The majority of these carbohydrates should
be low to moderate on the glycemic index,
while immediately post-exercise the
sources should be moderate to high
glycemic carbohydrates.

Fats
• Fat is an essential macronutrient. Athletes
can tolerate slightly higher fat intakes than
the normal population due to their energy
intake needs.
• Some saturated fats are also necessary to
maintain testosterone concentrations.
– Testosterone is important to the athlete for
building muscle mass and strength.

Fat Recommendations
• Approximately 30% of an athlete’s calorie
intake should come from fats. This can be
further broken down into monounsaturated,
polyunsaturated, and saturated fats.
Type of Fat

Recommended %

Monounsaturated

10-15%

Polyunsaturated

10-15%

Saturated

10% or less

Fat Recommendations
• The strength/power athlete should avoid
trans fats.
– Trans fats promote heart disease,
diabetes, certain cancers and obesity.
– Trans fats raise LDL (bad) cholesterol
levels and lower HDL (good) cholesterol
levels.
– Trans fats may also encourage muscle
breakdown.

Fat Choices
Type of Fat

Food Choices

Monounsaturated
Fats

Olive, canola, peanut oils
Nuts
Avocados

Polyunsaturated
Fats

Corn, safflower, sesame, canola, sunflower
oils
Nuts and seeds
Cold water fish (mackerel, salmon, tuna)

Saturated Fats

Beef and poultry
Dairy products

Trans Fats

Packaged cookies, crackers, pastries, etc.
Chips, snack foods, candy
Fried fast food
Margarine and shortening

Vitamins and Minerals
• Vitamins are organic compounds the body
uses in numerous functions
– Fat Soluble Vitamins - A, D, E and K
– Water Soluble Vitamins – B’s and C

• Additional supplementation may be
beneficial for individuals lacking in specific
nutrient(s) or eating a calorie restricted diet.

Water Soluble Vitamins
• C and B vitamins are water soluble,
therefore must be consumed on a daily
basis.
• Multiple B-vitamins including thiamin, niacin
and riboflavin.
–They play a role in energy metabolism.

• Taking a supplement will not improve
performance if you are not deficient.

Antioxidants
• Combat free radicals produced during
exercise and protect cells.
• Vitamin sources include Beta-carotene,
vitamins C and E.
• Mineral sources include copper, selenium,
magnesium, and zinc.
• Found naturally in dark green, orange, red,
and yellow fruits and vegetables.

Minerals
• Minerals are inorganic compounds including iron,
zinc, magnesium, and calcium.
• Iron is needed to transport oxygen in the blood.
• Calcium absorption is enhanced by the presence
of vitamin D, and together they promote bone
growth and prevent osteoporosis.
• Calcium has also been linked to decreased body
fat.
• Zinc and magnesium aid in muscle recovery
following exercise.

Supplements
Individuals who are not deficient in certain
nutrients will not benefit from taking a
supplement; however, it is often
recommended that athletes in training take a
low dose one-a-day multi-vitamin/mineral
supplement.

Hydration
• In energy metabolism, only 40% of fuel is turned
into energy, while 60% is lost in heat, which is
transferred to the skin by the blood.
• Studies have shown that as little as a 2%
decrease in body weight due to fluid loss will
decrease performance.
• For a 200lb athlete this would mean a 4lb
decrease in body weight. It is normal for a football
player to lose 6-8lb of fluid in a 2 hour practice.

Daily fluid recommendations
• Recommendations will vary based on the
individual’s fitness level, body size, intensity
of exercise and levels of heat and humidity
in your environment.
– Women - 11 8oz cups/day (87oz or 2600mL)
– Men - 16 8oz cups/day (125oz or 3800mL)

• All fluids count including coffee, tea and
foods containing high water content.

Dehydration and Performance
Maintaining adequate hydration levels before
and during training is essential for
maintaining maximal performance.
% body weight
lost in fluids
2%
4%
>4%

Effects on performance
Decrease in muscular strength
Increase in core temperature,
heart rate and perceived effort
Risk of heat illness or death

Preventing Dehydration
Athletes should be weighed pre & post practice to
monitor the fluid weight lost during a training
session. Fluid consumption during exercise should
be based on the amount of fluids lost.
Fluids lost during
exercise
4 lb
6-8lb
8-10lb

Amount of fluids that should be
consumed (total)
70-105 ounces
105-210 ounces as
5-7 ounces every 10-15 min
210-360 ounces as
7-10 ounces every 10-15 min

Recommendations
• Begin exercise hydrated
– Drink 1L of fluids the day before you exercise
• 2 - 20oz bottles

– or 400-600mL 2 hours before exercising
• a 20oz bottle

• Don’t wait until you are thirsty to drink!
• Schedule water breaks into your practices.

Sports Drinks
• Water is sufficient for exercise lasting less
than 90 minutes
• For exercise >90 minutes, a carbohydrate
drink is recommended to replenish
glycogen stores (Juice, Gatorade,
Powerade, etc)
• Drinks with electrolytes will help maintain
electrolyte balance

Hyponatremia
• Excess fluid intake which causes an
electrolyte imbalance.
• Can lead to cardiac arrhythmias, improper
muscle contraction and muscle cramps.
• A serious condition that can result in death.
• Preventable by ingesting electrolyte
containing beverages vs. just water.

Nutritional Summary for
Strength/Power Athletes
• Meet energy needs
• Incorporate proper timing of meals
• Provide correct macronutrient amounts and in
proper ratios to each other
• Protein
• Carbohydrates
• Fats

• Provide sufficient micronutrients
• Vitamins
• Minerals

• Provide adequate fluids

Nutrition for
Strength/Power Athletes
References
• American College of Sports Medicine, American Dietetic Association, and Dietitians of
Canada. Joint Position Statement: nutrition and athletic performance. Med Sci Sports Exerc.
32: 2130-2145, 2000.
• Andersen JL et al. The effect of resistance training combined with timed ingestion of protein
on muscle fiber size and muscle strength. Metab Clin Exper. 2005; 54: 151-6.
• Avery NG et al. Effects of vitamin E supplementation on recovery from repeated bouts of
resistance exercise. J Str Cond Res 2003; 17: 801-9.
• Biolo G et al. Increased rates of muscle protein turnover and amino acid transport after
resistance exercise in humans. Amer J Physiol: Endocrinol Metab. 1995; 268, E514-20.
• Boirie Y et al. Slow and fast dietary proteins differently modulate postprandial protein
accretion. Proceedings of National Academy of Sciences of the United States of America
1997; 94: 14930-5.
• Bosher KJ et al. Effects of different macronutrient consumption following a resistance-training
session on fat and carbohydrate metabolism. J Str Cond Res 2004; 18: 212-19.
• Brilla LR Conte V. Effects of a novel zinc-magnesium formulation on hormones and strength.
J Exerc Physiol Online 2000; 3: 26-36.
• Campbell WW et al. Effects of resistance training and chromium picolinate on body
composition and skeletal muscle in older men. J Appl Physiol 1999; 86:29-39.
• Chandler RM et al. Dietary supplements affect the anabolic hormones after weight-training
exercise. J Appl Physiol. 1994; 76: 839-45.

Nutrition for
Strength/Power Athletes
References
• Chesley A et al. Changes in human muscle protein synthesis after resistance exercise. J Appl
Physiol 1992; 73: 1383-88.
• Colussi GL et al.. Omega-3 polyunsaturated fatty acids decrease plasma lipoprotein(a) levels
in hypertensive subjects. Clin Nutr 2004: 23:1246-47.
• D’Alessandro ME. Effect of dietary fish oil on insulin sensitivity and metabolic fate of glucose
in the skeletal muscle of normal rats 2002; Ann Nutr Metab. 46:114-20.
• Elia M et al. Techniques for the study of energy balance in man. Proc Nutr Soc 2003; 62: 52937.
• Esmarck BS et al. Timing of postexercise protein intake is important for muscle hypertrophy
with resistance training in elderly humans. J Physiol. 2001; 535: 301-11.
• Fearon KCH.et al. Effect of a protein and energy dense n-3 fatty acid enriched oral
supplement on loss of weight and lean tissue in cancer cachexia: a randomised double blind
trial. Gut 2003; 52: 1479-86.
• Food and Agriculture Organization/World Health Organization/United Nations University
Expert Consultation on Human Energy Requirements. Food and Nutrition Technical Report
Series no. 1. Rome: FAO. 2001.
• Fry AC et al.. Pituitary-adrenal-gonadal responses to high-intensity resistance exercise
overtraining. J Appl Physiol 1998; 85: 2352-59.
• Grandjean AC et al. The effect on hydration of two diets, one with and one without plain
water. J Amer Coll Nutr 2003; 22:165-73.

Nutrition for
Strength/Power Athletes
References
• Godek SF et al. Hydration status in college football players during consecutive days of twicea-day preseason practices. Amer J Sports Med 2005; 33: 843-51.
• Haff GG et al. Carbohydrate supplementation and resistance training. J Str Cond Res
2004;17: 186-96.
• Hamalainen EK et al.. Decrease of serum total and free testosterone during a low-fat highfibre diet J Steroid Biochem 1983; 18: 369-70.
• Harding AH et al.. Is the association between dietary fat intake and insulin resistance modified
by physical activity? Metab 2001; 50: 1186-92.
• Harris J, Benedict F. A biometric study of basal metabolism in man. 1919. Washington D.C.:
Carnegie Institute of Washington.
• Henley EC, Kuster, JM. Protein quality evaluation by protein digestibility-corrected amino acid
scoring. Food Technologies. 1994; 48: 74–7.
• Hoffman JR, Falvo MJ. Protein – Which is best? J Sports Sci and Med. 2004; 3: 118-30.
• Hubbard R et al. Apparent skeletal muscle loss related to dietary trans fatty acids in a mixed
group of omnivores and vegetarians. Nutr Res 2003; 23: 651-58.
• Ide T et al.. Interaction of dietary fat types and sesamin on hepatic fatty acid oxidation in rats.
Biochimica et Biophysica Acta (BBA) – Molecular and Cell Biology of Lipids 2004; 1682: 8091.
• Institute of Medicine of the National Academies. Dietary Reference Intakes: Water,
Potassium, Sodium, Chloride, and Sulfate. Technical Report, Appel, L. (Chair), February 11,
2004.
• Ivy JL. Regulation of muscle glycogen repletion, muscle protein synthesis and repair following
exercise. J Sports Sci Med 2004; 3: 131-138.

Nutrition for
Strength/Power Athletes
References
• Kleiner SM. Power Eating, 2001; 2nd edition. Human Kinetics, Champaign, IL.
• King IB et al. Serum trans-fatty acids are associated with risk of prostate cancer in betacarotene and retinol efficacy trial. Canc Epidem Biomarkers Preven 2005; 14: 988-992.
• Kreider RB et al. ISSN Exercise & Sport Nutrition Review: Research & Recommendations.
Sports Nutr Rev J. 2004; 1: 1-44.
• Lambert CP et al. Macronutrient considerations for the sport of bodybuilding. Sports Med
2004; 34: 317-27.
• Lancaster KJ. Dietary treatment of blood pressure in kidney disease. Adv Chronic Kidney Dis
2004; 11: 217-21.
• Latzka WA Montain SJ. Water and electrolyte requirements for exercise. Clin Sports Med
1999; 18: 513-524, 1999.
• Lemon PW. et al. Protein requirements and muscle mass/strength changes during intensive
training in novice bodybuilders. J Appl Physiol. 1992; 73: 767-75.
• Lemon PWR. Effects of exercise on dietary protein requirements. Int J Sport Nutr 1998; 8:
426-47.
• Leosdottir et al. Dietary fat intake and early mortality patterns - data from The Malmo Diet and
Cancer Study. J Int Med 2005; 258: 153-165.
• Leveritt M Abernethy PJ. Effects of carbohydrate restriction on strength performance. J Str
Cond Res 1999; 13: 52-57.
• Lichtenstein AH et al. Influence of hydrogenated fat and butter on CVD risk factors: remnantlike particles, glucose and insulin, blood pressure and C-reactive protein. Atherosclerosis
2003; 171: 97-107.

Nutrition for
Strength/Power Athletes
References
• Lopez-Garcia E. Consumption of trans fatty acids is related to plasma biomarkers of
inflammation and endothelial dysfunction. J Nutr 2005; 135: 562-66.
• Lutz CA, Przytulski KR. Nutrition and Diet Therapy. 2nd edition. 1999. F. A. Davis Company,
Philadelphia, PA, 1997.
• MacDougall JD et al. Muscle substrate utilization and lactate production. Can J Appl Physiol
1999; 24: 209-15.
• Matthan NR et al. Dietary hydrogenated fat increases high-density lipoprotein apoA-I
catabolism and decreases low-density lipoprotein apoB-100 catabolism in
hypercholesterolemic women. Arterioscler Thromb Vasc Biol 2004; 24: 1092-97.
• Maughan RJ. Noakes TD. Fluid replacement and exercise stress. A brief review of studies on
fluid replacement and some guidelines for the athlete. Sports Med 1991; 12: 16-31.
• McBride JM et al. Effect of resistance exercise on free radical production. Med Sci Sports
Exerc 1998; 30: 67-72.
• Minami A et al. Effect of eicosapentaenoic acid ethyl ester v. oleic acid-rich safflower oil on
insulin resistance in type 2 diabetic model rats with hypertriacylglycerolaemia. Brit J Nutr
2002; 87: 157-62.
• Minehan MR et al. Effect of flavor and awareness of kilojoule content of drinks on preference
and fluid balance in team sports. Int J Sports Nutr Exerc Metab 2002; 12: 81-92.
• Mozaffarian D et al. Trans fatty acids and systemic inflammation in heart failure. Amer J Clin
Nutr 2004; 80: 1521-1525.

Nutrition for
Strength/Power Athletes
References
• Nissen SL Sharp RL. Effect of dietary supplements on lean mass and strength gains with
resistance exercise: a meta-analysis. J Appl Physiol 2003; 94: 651-59.
• Phillips SM et al. Mixed muscle protein synthesis and breakdown after resistance exercise in
humans. Amer J Physiol. 1997; 273: E99-107.
• Phillips SM et al. Dietary protein to support anabolism with resistance exercise in young men.
J Amer Coll Nutr. 2005; 24: 134S-139S.
• Piers LS. Substitution of saturated with monounsaturated fat in a 4-week diet affects body
weight and composition of overweight and obese men. Brit J Nutr 2003; 90: 717-727.
• Pischon T et al. Habitual dietary intake of n-3 and n-6 fatty acids in relation to inflammatory
markers among US men and women. Circul 2003; 108: 155-60.
• Reed MJ et al.. Dietary lipids: an additional regulator of plasma levels of sex hormone binding
globulin. J Clin Endocrinol Metab 1987; 64: 1083-85.
• Reid IR. Therapy of osteoporosis: calcium, vitamin D, and exercise. Amer J Med Sci 1996;
312: 278-286.
• Riechman SE et al.. Dietary and blood cholesterol and statins increase hypertrophy with
resistance training. Federation of American Societies for Experimental Biology. San Diego,
CA, 2005.
• Robergs RA et al. Muscle glycogenolysis during different intensities of weight-resistance
exercise. J Appl Physiol 1991; 70: 1700-06.
• Roy BD Tarnopolsky MA. Influence of different macronutrient intakes on muscle glycogen
resynthesis after resistance exercise. J Appl Physiol 1998; 72: 1854-59.

Nutrition for
Strength/Power Athletes
References
• Rubin S et al. A randomized double-blind clinical pilot trial evaluating the effect of protein
source when combined with resistance training on body composition and sex hormones in
adult males. Fed Amer Soc Exper Bio 2005; San Diego, CA.
• Sacks FM. Katan M. Randomized clinical trials on the effects of dietary fat and carbohydrate
on plasma lipoproteins and cardiovascular disease. Amer J Med 2002; 113, Suppl 9B: 13S24S.
• Saravanan,N et al.. Differential effects of dietary saturated and trans-fatty acids on expression
of genes associated with insulin sensitivity in rat adipose tissue. Eur J Endocrinol 2005; 153:
159-65.
• Scheett TP et al. Voluntary fluid ingestion ameliorated hypohydration and 24-h ad libitum food
and fluid replenishment attenuated dehydration. Med Sci Sports Exerc 2003; 35: Supplement
I S311.
• Schoffstall JE et al. Effects of dehydration and rehydration on the one-repetition maximum
bench press of weight-trained males. J Str Cond Res 2001; 15: 102-8.
• Singh A et al. Exercise-induced changes in immune function: effects of zinc supplementation.
J Appl Physiol 1994; 76: 2298-303.
• Smith K et al. Effects of flooding amino acids on incorporation of labeled amino acids into
human muscle protein. Amer J Physiol. 1998; 275: E73-78.
• Tarnopolsky MA et al. Evaluation of protein requirements for trained strength athletes. JAppl
Phys. 1992; 73: 1986-95.
• Wilmore JH, Costill, DL. Metabolism, Energy, and the Basic Energy Systems. In Physiology of
Sport and Exercise. 2001 3rd Ed. Human Kinetics. Champaign, IL. p. 139.

Nutrition for
Strength/Power Athletes
References
• Thies F et al.. Association of n-3 polyunsaturated fatty acids with stability of atherosclerotic
plaques: a randomised controlled trial. Lancet 2003; 361: 477-85.
• Tipton K. Timing of amino acid-carbohydrate ingestion alters anabolic response of muscle to
resistance exercise. Amer J Physiol Endocrinol Metab 2001; 281:E197-206.
• Tipton KD et al. Ingestion of casein and whey proteins result in muscle anabolism after
resistance exercise. Med Sci Sports Exerc 2004; 36: 2073-81.
• Tesch PA et al. Muscle metabolism during intense, heavy-resistance exercise. Eur J Appl
Physiol Occup Physiol 1986; 55: 362-66.
• Tesch PA et al. Skeletal muscle glycogen loss evoked by resistance exercise. J Str Cond Res
1998; 12: 67-73.
• Venkatraman JT et al. Dietary fats and immune status in athletes: clinical implications. Med
Sci Sports Exerc 2000; 32(Suppl): S389-95.
• Volek JS et al. Testosterone and cortisol in relationship to dietary nutrients and resistance
exercise. J Appl Physiol 1997; 82: 49-54.
• Volek JS et al. Increasing fluid milk favorably affects bone mineral density responses to
resistance training in adolescent boys. J Amer Diet Assoc 2003; 103: 1353-56.
• Volek JS. Influence of nutrition on responses to resistance training. Med Sci Sports Exerc
2004; 36: 689-96.
• Watkins BA et al. Protective actions of soy isoflavones and n-3 PUFAs on bone mass in
ovariectomized rats. J Nutr Biochem 2005; 16: 479-88.

Nutrition for
Strength/Power Athletes
References
• Wilborn C et al. Effects of ZMA supplementation on the relationship of zinc and magnesium to
body composition, strength, sprint performance, and metabolic and hormonal profiles. Sports
Nutrition Review Journal 2004; 1: S13.
• Williams AG et al. Is glucose/amino acid supplementation after exercise an aid to strength
training? Brit J Sports Med 2001; 35: 109-13.
• Zemel MB et al. Calcium and dairy acceleration of weight and fat loss during energy
restriction in obese adults. Obes Res 2004; 12: 582-90.

