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Sports Nutrition and Supplements 

•  What is considered “Sports Nutrition”? 
• Are there set recommendations of Protein, Fat and 

Carbohydrates. 
• Is there a best protein supplement? 
• Nutrient timing: Does it really matter? 
• Supplements: 
• Creatine 
• Glutamine 
• Beta-alanine 
• Branched Chain Amino Acids 
• Caffeine 

 



Sports Nutrition 

• The goal of a nutritionist is to instruct clients on 
optimal health and to help them prevent future 
health problems through diet and nutrition. 

 

• The goal of sports nutrition also wants to 
promote optimal health however the main goal is 
enhancing performance by allowing your body to 
operate at its best through diet, nutrition and 
supplements. 

 

 



Competitive Athlete vs. Recreational Athlete 

• The goal is the same to improve athletic 
performance and/or increase lean muscle 
mass. 

 

• Competitive athletes have more resources to 
help them achieve their performance goals. 

 



Performance 

Performance is all based on: 
• Improved time trials! 

 
• Improved endurance! 
 
• Increased muscle strength and or increased 

muscle mass. 
 

• Improved body composition! 
 

• Weight loss while maintaining performance! 



Sports Nutrition 
• Sports Nutrition has been shown to: 

• Improve athletic performance. 

• Decrease recovery time from exercise. 

• Prevent exercise fatigue. 

• Stimulate muscle protein synthesis. 

• Control weight. 

• Maximize your immune health to keep you 
performing day after day. 

• Help reduce systemic inflammation 

 

 



Macronutrients 

• The importance and role of: 

• Protein  

• Fat 

• Carbohydrates  

 

• How they impact performance and muscle 
protein synthesis 



Protein 

• How much do we really need?? 

 

• What type is best? Is there really a best type? 

 

• Nutrient timing: When should I ingest protein 
and how much? 



Protein 

• Protein metabolism during and following 
exercise is affected by age, sex, intensity, 
duration and type of exercise, energy intake 
and carbohydrate availability.  

• RDA recommendation is .8 g/kg body weight 
for general population. 

• Endurance athletes 1.2-1.4 g/kg per day 

• Strength athletes 1.2 -1.7 g/kg per day 

• Macronutrient distribution range is 10%-35% 

 



Protein 

• Moore discusses that 20 grams of protein is the maximal dose to elicit an 
anabolic effect. In his study 20 grams did not elicit a greater response than 40 
grams of protein in a 4 hour post training window 
 

• Very questionable 140lb person requires the same protein as a 220 lb person? 
 

• There was a low volume of exercise in this study only 12 sets 
 

• Moore states that…. we speculate that no more than 5-6 times daily could one 
ingest this amount (~20 g) of protein and expect muscle protein synthesis to be 
maximally stimulated.” 
 

• The max protein intake in a day is 100-120 grams? 
 

• Arnal and colleagues found no difference in fat-free mass or nitrogen retention 
between consuming 79% of the day’s protein needs (roughly 54 g) in one meal, 
versus the same amount spread across four meals. 



Protein 

• My conclusion: .8 grams with a upper limit 1 gram of protein per 
pound of body weight to maximize muscle protein synthesis. 

• Most athletes consume at least this amount per day. 
 

• Excess protein only increases protein (leucine) oxidation 
 

• Individuals with greater training ages for example, require less 
protein than do those who are just beginning. 
 

• Excess protein HAS NOT been shown to have negative 
consequences as long as carbohydrate and fat intake is adequate. 



Protein 

• Is there such a thing as the two hour window? 

• It is generally believed that there is only a two-hour 
window after exercise that allows your body to 
optimize muscle repair and growth, and supplying your 
muscles with the right food, such as whey, during this 
time is essential. 

 

• 48 Hour Window: Researchers suggested that 
consuming whey not only immediately following your 
workout but also for up to 48 hours after resistance 
exercise may increase muscle protein synthesis. 



Protein 

• Which type is best? 
 

• Tang and associates determined that whey protein had a 93% greater muscle 
protein synthesis than casein and 18% greater than soy. 

• Whey protein activates the mTor pathway for MPS 
• Whey protein is high in BCAA particularly leucine 
• Whey protein is high in glutathione 

 
• Most soy protein is GMO 
• Soy is a phyto-estrogen 

 
• Whey isolate vs whey Concentrate?  
• Isolate has an acidifying effect 
• Isolates lack alkalizing minerals, naturally occurring vitamins, and lipids lost in 

processing 
 

• My opinion: Grass fed whey  protein is an excellent post meal adjunct for MPS 
• Always prefer real food, real protein over supplements 



Protein and CHO 

• Coingestion of carbohydrate with protein does not further augment 
postexercise muscle protein synthesis as demonstrated by 
Koopman et al. 
 

• Research shows that carbohydrate coingestion does not affect 
mixed muscle protein synthesis rate during recovery from 
resistance-type exercise under conditions where ample protein is 
being ingested. 
 

• Coingestion of carbohydrate with protein resulted in substantially 
greater plasma glucose responses compared with the ingestion of 
protein only as we would expect. 
 

• Conclusion carbohydrates coingestion are not warranted to 
augment MPS. 



Muscle Protein Synthesis 

• All the sports nutrition and supplements in the world DOES NOT 
make up for a poorly designed training program or a lack of 
intensity when exercising/training. 
 

• You want to increase lean body mass you have to know how to 
train. 
 

• Overtraining is NOT the answer.  
• More sets or a longer workout is NOT the answer 
• As you get older greater than 40 years old it is extremely hard to 

increase MPS 
 

• ONE WORD “INTENSITY” 



Carbohydrates 

• The role of carbohydrates: 
• Fuel the body 
• Maintain blood glucose levels during exercise and to 

replenish glycogen stores 
• Provides energy for the brain and central nervous system 
• Provides phytonutrients that help decrease inflammation 
• Provides necessary vitamins and minerals. 
• Whole grains help to provide necessary soluble and 

insoluble fiber 
• Fat oxidation (CHO is required to be present) 

 
 



Carbohydrates 

• How much should we be ingesting? 
• It depends on what the goals are and what type of athlete we are 

dealing with. 
 

• Individuals in general fitness programs need about 3-5 grams/kg 
about 45-55% of calories 
 

• Athletes involved in high and moderate intensity exercise require 
greater CHO intake. 

• Athletes engaging in 2-3 hours per day 5-6 days per week need 5-8 
grams/kg about 55-65% of calories 
 

• High volume, high intensity exercise 3-6 hours a day require 
upwards of 8-10 grams/kg per day 



Carbohydrates 

• What type of carbohydrates should I be 
ingesting? 

 

• Whole grain or refined carbs? 

 

• Do weight gainers help? 

 

• The role of fiber in sports nutrition? 

 

 



Fat 

• The Dietary Guidelines for Americans and Nutrition 
Recommendations for Canadians advocate that normal, healthy 
individuals consume no more than 30 percent of calories from fat. 
 

• The ACSM and the NSCA makes the same recommendations. 
 

• The ASCM and ADA also states that fat provides a high energy 
source and should not be restricted. 
 

• Different athletes require different proportion of fat based on their 
body needs, exercise intensity and sports engaged in. 



Fat 

•  Diets higher in fat increase testosterone production more than lower-fat diets 
according a study by Dorgan. 
 

• This is not a reason to eat as much fat as you want!!!! 
 

• Eating the right types of fat.  
• A study by Key et al showed a correlation by high levels of testosterone and 

increase polyunsaturated fats. 
 

• Rather, intense training is required for this conversion to take place, as high-fat 
diets have been shown to boost testosterone more in strength athletes than active 
non-athletes 
 

• Elderly women who engage in strength training and added omega-3 fat 
supplements to their diet had greater improvements in muscle strength and 
functional capacity than those doing strength training alone according to the 
American Journal of Clinical nutrition  



Fat 

• Selecting high quality fats offers further anabolic synergism, as PUFAs, especially 
omega-3 fatty acids (ie. flax, chia, hempseed, walnuts), are independently 
associated with lower levels of inflammatory markers and higher levels of anti-
inflammatory markers according to Ferrici et al. 
 

• We can then logically infer that consuming more plant fats may augment muscle 
growth by reducing the quantity of time needed to recover between training 
sessions. 
 

• Accordingly, replacing a portion of animal with plant-based foods may naturally 
limit the amount of protein ingested (due to the lower protein concentration) 
and increase the likelihood of sustaining ideal testosterone levels. 
 

• Going one step further, there have been numerous studies demonstrating that 
fat can be substituted for carbohydrates without decrease in performance over 
the long time as demonstrated in the study “Omega 3 chia seed loading as a 
means of carbohydrate loading by Illian et al. 
 

• However in my opinion every person/athlete has to be looked at as an individual. 



Supplements 
• Why do we use sport supplements? 

 
• Which ones work? Which ones don’t? Are some worth trying? 

 
• “Theoretical model vs. Evidence based supplements 

 
• Everyone reacts differently to different foods and supplements 

 
• Who should take supplements? Who should not? 

 
• Are some dangerous? 

 
• How many athletes use supplements? 



Beta-Alanine 

• To start Beta-Alanine is not unequivocally shown be an ergonomic 
aid. 
 

• Carnosine is a dipeptide with a high concentration in mammalian 
skeletal muscle. 
 

• It is a dipeptide consisting of Beta-Alanine and Histadine. 
 

• Beta-Alanine is the rate limiting amino acid to produce Carnosine. 
 

• Formed mainly in the brain and muscle tissue. 
 

• Highest Concentrations of Beta Alanine are in animals that depend 
on anaerobic exercise. 



Beta-Alanine 

• Role of Carnosine: Buffers pH in muscles thus contributes to overall regulation of 
intracellular pH. 
 

• Multiple studies have shown that sprinters and other athletes performing high-
intensity exer- cise possessed higher muscle buffering capabilities and skeletal 
muscle carnosine levels than marathon runners and untrained subjects. 
 

• Elevation of muscle Carnosine concentrations could provide a method of 
increasing intracellular buffering capacity during exercise, thus potentially 
providing a means of increasing high-intensity exercise capacity and performance. 
 

• Lactic Acid: During power exercises such as sprinting, when the rate of demand for 
energy is high, glucose is broken down and oxidized to pyruvate, and lactate is 
produced from the pyruvate faster than the tissues can remove it, so lactate 
concentration begins to rise. 



Beta-Alanine 

• Lactic Acid: During power exercises such as sprinting, when the rate 
of demand for energy is high, glucose is broken down and oxidized 
to pyruvate, and lactate is produced from the pyruvate faster than 
the tissues can remove it, so lactate concentration begins to rise. 
 

• Strenuous anaerobic exercise causes a lowering of muscle pH, 
called acidosis. 
 

• It is the Hydrogen ions from lactic acid that lowers pH. 
 

• The lowered pH has been shown to impair muscle function by 
slowing the capacity of the to do work. 
 

• Lactic acid has not been correlated with increased DOMS. 
 



Beta-Alanine 

• Studies: 
 

• Suzuki et al. (2004) observed a doubling of muscle carnosine 
concentration in six Japanese athletes after supplementing with 
beta-alanine 
 

• Smith et al. (2009b) further examined the combined effects of 6 
weeks high-intensity interval training with bete-alanine 
supplementation. Total workload and time to exhaustion increased 
in the beta-alanine group. 
 

• Smith et al. (2009a) investigated the effects of high- intensity 
interval training combined with b-alanine supplementation. 
Recreational athletes in this syudy DID NOT demonstrate a 
difference. 
 



Beta-Alanine 

• Hoffman et al. (2008) observed a similar trend in 
collegiate football players. Players supplemented 
with bete-alanine had a higher (9.2%) training 
volume. This studied examined the buffering 
effects and the delayed fatigue. 

 

• Van Thienen et al. (2009) observed that an 8 
week beta-
alaninesupplementationprogramme(2–4 g day-1) 
could enhance sprint power output at the end of 
a simulated endurance cycle race. 



Beta-Alanine 

• Dose: Dosage in studies ranged from 3 - 6.4 grams. It is body weight 
dependent. 
 

• Recommendation start with 3 grams 30 minutes prior to intense 
anaerobic exercise. Larger subjects can increase to 5 grams. Can 
take a few weeks to increase carnosine concentration in muscles to 
improve power output and time to fatigue.  
 

• Side Effects: 
• 1. Flushing, a prickly sensation in the skin within 30 minutes of 

ingestion. Fleeting sensation. This is enough for some people to 
stop taking the supplement. 

• Is dose dependent, the more some take the greater the flushing 



Branched Chain Amino Acids 

• Leucine, Isoluecine and Valine 
 

• The name "branched-chain amino acids" is derived from the structure of 
these compounds. Each one has a forked outcropping that looks a bit like a 
branch, hence the name branched chain amino acids. 
 

• Each one is an essential amino acid, they cannot be synthesized in the 
body. 
 

• Most amino acids are metabolized in the liver, BCAA’s are metabolized to 
the greatest extent in the muscle itself.  
 

• The breakdown of Leucine is accomplished solely through fat pathways. 
 

• BCAA’s comprised nearly half the mass of lean skeletal muscle. 



BCAA 

• BCAA’s become depleted during times of stress or intense exercise.  
 

• Leucine has been shown to elucidate a high insulin response 
 

• Heavy training results in a rise of cortisol causing the breakdown of 
muscle proteins and a release of amino acids. One study showed a 
14% drop in BCAA’s after a 1.5 hour workout. 
 

• BCAA’s can be used as an alternative source of energy to form ATP. 
 

• BCAA’s have the ability to spare glycogen for energy. 



BCAA 
 

• Has not unequivocally been shown to be an ergonomic aid: 
• Performance Benefits: 
• BCAA’s (Leucine) promote muscle protein anabolic signaling 

through the mTOR (mammalian target of rapamycin) 
pathways. 
 

• Some studies demonstrate increased muscle protein 
synthesis MPS and decreased muscle protein breakdown 
(MPB). 
 

• Leucine causes an increase in circulating insulin, this 
decreasing MPB. 
 



BCAA’s 

• Benefits: 
• Has been shown to increase growth hormone release from the 

anterior pituitary. 
• One study with triathletes who took 10 grams of BCAA’s for 30 days 

before a 60 minute bout of aerobic exercise had 95% higher 
circulating levels of GH than placebo group. 
 

• Improved testosterone: 
• Testosterone usually is elevated during exercise then decrease post 

exercise. Taking BCAA’s have been shown to keep testosterone 
elevated. 
 

• Decreased cortisol levels post training when ingesting prior to 
training 



BCAA’s 

• Increases fat loss: Studies show that taking 
BCAA’s in addition to a fat loss diet/low calorie 
diet had significantly greater fat loss. 

 

• When on a fat loss diet increased protein 
intake has been shown to spare muscle loss. 



BCAA’s 

• Most commercial supplements contain a ratio of 
2:1:1 of Leucine, Isoleucine and Valine. 
 

• Glynn et al has shown that a 4:1:1 has the 
greatest anabolic signaling. 
 

• Dosage: approx 5-6 grams prior to exercise in a 
4:1:1 ratio. 

• Can also take 5 grams post workout. Some whey 
protein powders have 5 grams of BCAA’s.  



Creatine 
• Creatine is a natural combination of three amino acids: arginine, glycine and 

methionine.  
 

• The body can create creatine on its own. However these same amino acids are 
used to form numerous other proteins of higher priority metabolic purposes, 
creatine production is not the bodies priority.  
 

• The human body’s priority is not to build bigger, stronger muscles. The body has to 
be forced to do so and requires exogenous creatine supplementation. 

 
• One of the most popular supplements on the market. 

 
• 40% of NCAA athletes have reported that they have used creatine. 

 
• Found in meat and fish. 

 
• Works as as a shuttle molecule for elemental phosphorus during muscle 

contraction 



Creatine 

• Creatine Monohydrate (CM) is the most popular form of creatine. 
 

• Creatine is ingested into the body and taken up by the muscle cells 
it binds with a phosphorus molecule to create creatine phosphate. 
 

• The more phosphorylated creatine that is stored in your muscles 
the greater potential energy for each muscle contraction. 
 

• Creatine phosphate donates the phosphate to ADP to form a 
substance called adenosine triphosphate (ATP).  
 

• More energy= more powerful muscle contraction and power output 
and a higher tolerance for a heavy workload. 
 



Creatine 

• Studies: 
• A review by Rawson et al discusses that the average 

increase in muscle strength of the 22 studies reviewed 
was 8% greater. 

• The maximum repetitions was 14% greater. 
• The one rep max for the bench press increased 3 to 

45%. 
 

• Kerksick et al found creatine supplementation to 
benefit increases in fat free mass and upper and lower 
body strength following 28 day in trained male 
athletes. 
 
 



Creatine 

• Studies: 
• Jagim et al demonstrated that a buffered form of creatine does not 

promote greater changes in muscle creatine content, body composition, 
or training adaptations than creatine monohydrate. 

 
• Rawson et al demonstrated that creatine supplementation in the elderly 

increases cognitive functioning and increased bone mineral density. 
 

• A recent study by Barber et al demonstrated that Combining creatine and 
sodium bicarbonate supplementation increased peak and mean power 
and had the greatest attenuation of decline in relative peak power over 
the 6 repeated sprints when compared to creatine or sodium bicarbonate 
alone. 
 

• ASCM Position Stand: Creatine is associated with increased strength in 
strength training programs. 
 



Creatine 

• ASCM Position Stand: Creatine is associated with 
increased strength in strength training programs 
related to a greater volume and intensity. 
 

• ADA Position Stand: Creatine has been shown to be 
effective in short burst high intensity exerceses such as 
sprinting and weight lifting but not endurance exercise. 
 

• ISSN (International Society of Sports Nutrition) 
Position Stand: The most effect supplement available 
to athletes to increase high intensity exercise capacity 
and to increase muscle mass. 
 
 



Creatine 
• Conclusion: Creatine has been shown to increase muscle strength and improve 

performance. 
 

• Not everyone who takes creatine demonstrates improvements. There are 
responders and non-responders. 
 

• Creatine is very sport/exercise specific supplements. 
 

• Warning: Do not allow yourself to dehydrate on creatine, drink a lot fluids when 
taking.  
 

• Creatine helps your body retain more fluid allowing the muscle to pull more water 
into the sarcoplasm. 
 

• Side Effects: 
• Bloating/cramping  
• Nausea/Diarrhea 
• Generally recognized as safe 



Creatine 

• Dosage: 
• Manufactures recommend 20-25 grams a day for 5-7 days 

called the loading phase. Has not been shown to be 
beneficial. 

• 3-5 grams a day is sufficient to improve muscle creatine 
levels. 
 

• Some combine creatine with sugar/dextrose to improve the 
delivery of creatine. This it is not necessary as added sugar 
is of no benefit. 
 

• Conclusion: 3-5 grams a day for 8-10 weeks then take 3-4 
weeks off. This helps to keep your body sensitized to it. 



Glutamine 

• Has not unequivocally been shown to be an ergonomic aid. 
 

• A nonessential amino acid that is found in virtually every tissue in 
the body. 
 

• Our body can manufacture Glutamine  
 

• Research demonstrates that glutamine becomes depleted during a 
heavy workout, injury or infection. 
 

• When our body is taxed beyond our normal state, our bodies have 
an immediate need for more than can be attained in our diet or 
produced on our tissue. 



Glutamine  

• Biochemical functions in the body: 
• Protein synthesis the availability helps determine the 

rate of protein synthesis. 
• Anabolic process in creation of purines 
• Acid-base balance in kidneys (renal bicarbonate 

production) 
• Cellular energy 
• Citric acid cycle 
• Supports immune and anti-inflammatory responses 
• Conversion of glutamine to citrolline in the SI 

stimulates growth hormone 
 
 



Glutamine 

• Sports Nutrition Benefits: 
• Bodybuilders use it as a recovery agent to prevent 

DOMS and overtraining.  
• Has not been shown in human studies. 

 
•  However studies do show that people who over-train 

have depressed Glutamine levels 
 
• Supports the health of the gastrointestinal tract, 

especially “Leaky Gut Syndrome”. 
• It is the major metabolic fuel for the small intestine 

 
 



Glutamine and Growth Hormone 

• Welbourne demonstrated that 2 grams of glutamine 
increased plasma glutamine levels, circulating growth 
hormone and increasing plasma bicarbonate levels. 
 

• Glutamine-GH-Potential to help with fat oxidation 
 

• My recommendation: 2 grams to 5 grams before 
working out! 

• Glutamine is also in a lot of whey protein poweders 
 

• There have been no side effects up to ten grams. 
 
 



Caffeine  

• One of the most widely used supplements not just by 
athletes but by all people to improve athletic 
performance or “just feel more energized”. 

 

• Almost all organizations recognize caffeine as a 
ergonomic aid including the ADA, ASCM, ISCM and 
NSCA 

 

• Caffeine is in coffee, tea, cola/soda, chocolate, a 
plethora of energy drinks, weight loss pills and pre-
workout supplements. 

 



Caffeine 

• How does caffeine work? 
 

• Possible Hypothesis: 
• 1. Can effect the central nervous system or the neural activation of the 

muscle 
• 2. May effect key enzymes that regulate carbohydrate metabolism 
• 3. Altered metabolic factors that enhance exercise metabolism by 

increasing FFA (fat oxidation) 
 

• No one has been identified, most likely the CNS effect that enables 
improved performance and lowers the ratings of perceived exertion. 
 

• Caffeine does indirectly affect muscle and adipose tissue by increasing 
plasma catecholamines and increasing cAMP activity and lypolisis. 



Caffeine 

• Graham et al demonstrated improved time to exhaustion at 
85% V02 max with elite runners. 
 

• Doherty meta-analysis showed improved exercise 
outcomes by 12.3%. 
 

• Del Coso et al showed that caffeine improved sprint 
performance during an international rugby competition.  
 

• Doherty demonstrated that caffeine reduced the rating of 
perceived exertion by 5.6% 



Caffeine 

• Conclusion: Caffeine improves exercise performance and rating of 
perceived exertion. 
 

• The response to caffeine differs with habitual users. 
 

• Little evidence to recommend for weight loss aid, increases fat 
oxidation at rest but not after a few minutes of exercise. 
 

• Caffeine in coffee may not have the same effects as pure caffeine. 
 

• Side effects: increased blood pressure at rest and during exercise, 
insomnia, headache, GI disturbances and increased heart rate. 
High doses can interfere with coordination. Mild increase in 
urinary excretion. 



Caffeine 

• Dosage of caffeine that has been shown to be 
effective approximately 1-3mg/kg body mass. 

• 180 lb male 82 mg to 240 mg 

 

• Individuals vary in response always start at lowest 
dose. 

 

• Evaluate energy drinks for caffeine and sugar 
content 
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