
16-06-16	

1	

Athlete Nutrition: Fundamental 
Concepts and Improving 

Performance 
 

 
Staci Fudge–Antosh 
Registered Dietitian 

 

Table of  Content  

1.  Role of  the Coach 

2.  Energy 

3.  Before, During and 
After Event Eating 

4.  Hydration 

5.  Sports Drinks 

6.  Carbohydrate 

7.  Protein  

8.  Fat 

9.  Alcohol 

10. Micronutrients (Iron, 
Calcium, Vitamin D, 
Antioxidants) 

11. Dietary Supplements 
and Ergogenic Aids 



16-06-16	

2	

Role of  the Coach  

•  Athletes often view 
coaches as the most 
trusted source of  
nutrition information. 

•  Coaches can support 
healthy eating by 
sharing evidence based 
information with 
athletes. 

Energy 

•  Our capacity to run, bicycle, ski, swim, and row all 
depend on the ability of  our body to use energy from 
the food we consume. 

•  Eating an appropriate amount of  food ensures that 
we have the fuel to support: 
•  optimal body function  

•  intake of  macronutrient and micronutrients 

•  manipulation of  body composition.  
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•  Factors that increase energy needs: 
•  exposure to cold or heat 

•  fear and stress 

•  high altitude exposure 

•  some physical injuries 

•  specific drugs or medications (caffeine and nicotine) 

•  increases in fat-free mass 

•  luteal phase of  the menstrual cycle 

Energy 

Energy 

•  Factors that decrease energy needs: 
•  aging 

•  decreases in fat free mass 

•  follicular phase of  the menstrual cycle  
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Energy 

Energy requirements are determined by an individuals 
total energy expenditure (TEE), this includes: 

•  basal metabolic rate (BMR) 

•  the thermic effect of  food (TEF) 

•  the thermic effect of  activity (TEA)  

 

Before, During, and After 
Event Eating 

•  There are a number of  goals for before, during and 
after event eating. 
•  reduce fatigue 

•  achieve gut comfort 

•  support health 
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Before, During, and After 
Event Eating 

•  Nutrient needs and strategies depend on a variety of  
factors: 
•  the event (mode, intensity, and duration of  exercise) 

•  the environment 

•  carryover effects from previous exercise 

•  appetite 

•  individual responses and preferences 

•  rules of  the event 

•  access to nutritional support  

Hydration 

•  Being appropriately hydrated contributes to optimal 
health and exercise performance  

•  In addition to the usual daily water losses, athletes 
need to replace sweat losses.  

•  Sweating helps maintain body temperature within 
acceptable ranges  
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Hydration 

•  Sweat contains substantial but variable amounts of: 
•  sodium 

•  potassium 

•  calcium 

•  magnesium 

Hydration 

•  Fluid deficits of: 
•   >2% body weight can compromise cognitive function 

and aerobic exercise performance, particularly in hot 
weather. 

•  3-5% body weight can negatively effect performance of  
anaerobic or high-intensity activities, sport-specific 
technical skills, and aerobic exercise in a cool 
environment. 

•  6% to 10% body weight has more pronounced effects 
on exercise tolerance, decreases in cardiac output, 
sweat production, and skin and muscle blood flow.  
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Before Exercise: Hydration 
Guidelines 

•  Consume 5 to 10 mL/kg body weight in the 2 to 4 
hours before exercise  

•  Achieve urine that is pale yellow in color while 
allowing for sufficient time for excess fluid to be 
voided.  

•  Sodium consumed in fluids and foods may help with 
fluid retention.  

During Exercise: Hydration 
Guidelines 

•  Sweat rates vary during exercise from 0.3 to 2.4 L/h 
dependent on: 
•  intensity 

•  duration 

•  fitness 

•  heat acclimatization 

•  altitude 

•  other environment conditions (heat and humidity) 
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During Exercise: Hydration 
Guidelines 

•  Most athletes need to consume 0.4 to 0.8 L/h of  
fluid 

•  Pre and post-exercise body weight, accounting for 
urinary losses and drink volume, can help the athlete 
estimate sweat losses during sporting activities to 
customize their fluid replacement strategies.  

•  Loss of  1 kg body weight =1 L sweat loss 

During Exercise: Hydration 
Guidelines 

•  Sodium should be ingested during exercise when 
large sweat sodium losses occur 

•  Scenarios include: 
•  high sweat rates (>1.2 L/h) 

•  salty sweat 

•  prolonged exercise exceeding 2 hours in duration 

•  Average concentration of  sodium in sweat is 1 g/L  
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After Exercise: Hydration 
Guidelines 

•  Most athletes finish exercising with a fluid deficit 
and may need to restore hydration during the 
recovery period.  

•  Rehydration requires the intake of  a greater volume 
of  fluid (125% to 150%) than the final fluid deficit 
(1.25 to 1.5 L fluid for every 1 kg BW lost) 

•  Sodium should be included in post exercise fluids 

Sports Drinks 
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Sports Drinks 

Sports Drinks 
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Sports Drinks 

Carbohydrate 

•  Stores can be quickly changed by intake and exercise  

•  Key fuel for the brain and central nervous system 

•  Can be used by the muscle as energy 

•  Exercise is enhanced by high carbohydrate 
availability  
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Carbohydrate 

•  Depletion of  
carbohydrate results in: 
•  fatigue  

•  reduced work rates 

•  impaired skill and 
concentration 

•  increased perception of  
effort 

Carbohydrates: Daily Needs 

Situation Carbohydrate Targets 

Light  Low intensity or skill-
based activities  

3-5 g/kg of  athlete’s 
body weight/day 
 

Moderate Moderate exercise 
program (1 h/d)  

5-7 g/kg/d  
 

High Endurance program 
(1-3 h/d moderate to 
high-intensity exercise)  

6-10 g/kg/d  
 

Very High Extreme commitment 
( >4-5 h/d moderate to 
high-intensity exercise)  

8-12 g/kg/d  
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Carbohydrates: Before Activity 

Situation Carbohydrate Targets 

General fueling up  Preparation for events 
<90 min exercise 
 

7-12 g/kg/24 h 
 

Carbohydrate loading  Preparation for events 
>90 min of  sustained/ 
intermittent exercise 

36-48 h of  10-12 g/kg 
body weight/24 h 
 

Speedy refueling  <8 h recovery between 
2 fuel demanding 
sessions 

1-1.2 g/kg/h for first 4 
h then resume daily 
fuel needs 
 

Pre-event fueling  Before exercise >60 
min  

1-4 g/kg consumed  
1-4 h before exercise  

Carbohydrates: During Activity 

Situation Carbohydrate Targets 

During brief  exercise  <45 min Not needed 
 

During sustained high 
intensity exercise  

45-75 min Small amounts 
including mouth rinse 
 

During endurance 
exercise, including 
“stop and start” sports 

1-2.5 h 30-60 g/h 
 

During ultra-endurance 
exercise 

>2.5-3 h Up to 90 g/h 
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Carbohydrates: After Activity 

•  Restoring glycogen is one of  the goals of  exercise 
recovery  

•  Refueling requires adequate carbohydrate intake and 
time 

•  ~1 to 1.2 g/kg/h during the first 4 to 6 hours  

Protein 

•  Helps repair and strengthen muscle tissue 

•  Timing, timing, timing! 
•  eat 15-25 g of  protein within two hours of  activity 

•  Choose high quality proteins such as: 
•  meat, fish, eggs, dairy and soy 
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Protein 

•  Protein requirements generally range from 1.2-2 g/
kg/day. 

•  This could increase during:  
•  short periods of  intense activity 

•  times of  reduce energy intake 

Protein Supplements  

•  Most athletes can get the recommended amount of  
protein through whole foods 

•  Protein powders/supplements are great for 
convenience, but are not necessary. 
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Fat  

•  Fat is an important part of  a healthy diet.  
•  provides energy 

•  key component of  cell membranes 

•  helps absorb fat soluble vitamins 

•  Saturated fat should be limited to less than 10% of  
total intake 

Alcohol 

•  Excessive alcohol intake is a concerning behavior 
observed among some athletes 

•  Misuse of  alcohol can interfere with athletic goals in 
a variety of  ways: 
•  performance 

•  recovery 

•  body composition 

•  overall health 
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Alcohol 

•  Alcohol contains 7 calories per gram and causes: 
•  suppressed ability to use fat as energy 

•  increase in unplanned food consumption  

•  This may compromise the achievement of  body 
composition goals. 

Alcohol 

•  Post exercise alcohol intake (which culture in sport 
often promotes) results in: 
•  impaired glycogen storage 

•  slowed rates of  rehydration  

•  reduced muscle growth and repair 
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Micronutrients 

•  Exercise stresses many of  the metabolic pathways in 
which micronutrients are required, increasing their 
requirement 

•  Athletes may benefit from micronutrient 
supplementation if  they: 
•  restrict energy intake 

•  rely on extreme weight-loss practices 

•  eliminate one or more food groups  

•  consume poorly chosen diets 

Micronutrients 

•  This occurs most frequently in the case of: 
•  calcium 

•  vitamin D 

•  iron 

•  antioxidants  

•  Single-micronutrient supplements are generally only 
appropriate for correction of  a clinically defined 
medical reason  
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Iron 

•  Iron deficiency can impair muscle function and limit 
work capacity 

•  Iron deficiency is usually caused by: 
•  limited intake of  animal sources of  iron 

•  inadequate energy intake 

Iron 

•  The following can negatively impact iron status: 
•  rapid growth 
•  training at high altitudes 
•  menstrual blood loss 
•  foot-strike hemolysis 
•  blood donation 
•  injury  

•  Some athletes in intense training may also have increased 
iron losses in sweat, urine, feces, and from intravascular 
hemolysis  
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Iron 

•  Iron requirements for all female athletes may be 
increased by up to 70% of  the estimated average 
requirement  

•  Athletes who are at greatest risk include:  
•  distance runners 

•  vegetarian athletes 

•  regular blood donors 

Iron 

•  Athletes who are at greatest risk should be screened 
regularly and aim for an iron intake greater than 
their RDA 
•  >18 mg for women 

•  >8 mg for men  
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Iron 

•  Heme iron comes from animal sources and is easily 
absorbed: 
•  meat, fish and poultry 

•  Non-heme iron comes from plant sources and is best 
absorbed when paired with vitamin C 
•  baked beans and bell peppers 

•  lentils and orange juice 

 

 

Vitamin D 

•  Vitamin D helps with 
calcium and 
phosphorus 
absorption and 
metabolism, and plays 
a key role in 
maintaining bone 
health.  
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Vitamin D  

•  Vitamin D is found to have a relationship with: 
•  injury prevention 

•  rehabilitation 

•  improved neuromuscular function 

•  increased type II muscle fiber size 

•  reduced inflammation 

•  decreased risk of  stress fracture 

•  decreased risk of  acute respiratory illness 

Vitamin D  

•  You are at risk of  low vitamin D if  you: 
•  live at latitudes >35th parallel (aka Canadians!) 

•  train and compete indoors  

•  have a dark complexion 

•  have high body fat content 

•  train in the early morning and evening 

•  wear clothing/equipment that covers most of  your skin 

•  use screening/blocking lotions  
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Vitamin D 

•  Athletes should aim for 1500-2000 IU of  vitamin D per 
day. 

•  Food sources:   
•  juice, milk and yogurt (fortified with vitamin D) 
•  fatty fish (salmon, mackerel, sardines) 
•  egg yolk 
•  margarine 

•  Athletes may benefit from taking a vitamin D 
supplement, as it is difficult to get enough from diet 
alone. 

Calcium 

•  Calcium is important for: 
-  growth, maintenance and repair of  bone tissue 

-  muscle contraction 

-  nerve conduction 

-  blood clotting 
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Calcium 

•  Low calcium intakes are associated with: 
•  restricted energy intake 

•  disordered eating 

•  specific avoidance of  dairy products or other calcium-
rich foods.  

Calcium 

•  Athletes should aim for 1500 mg of  calcium per day. 

•  Food sources of  calcium include: 
•  spinach and kale 

•  milk/soy beverage, cheese and yogurt 

•  fatty fish 

•  tofu, beans and almonds 
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Antioxidants 

•  Antioxidants protect your body’s cells from damage 
caused by oxidation. 

•  Exercise increase oxygen consumption significantly 
and has been hypothesized to contribute to oxidative 
stress on cells  

Antioxidants 

•  Due to mixed evidence on antioxidant 
supplementation, the safest and most effective 
strategy is to eat a variety of  antioxidant-rich foods. 

•  Vegetables, fruit, whole grain bread/pasta/cereal, 
beans, lentils, nuts, seeds, vegetable oils, garlic, and 
green tea all contain antioxidants. 
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Dietary Supplements and 
Ergogenic Aids 

•  Athletes train hard to reach their peak performance, 
so dietary supplements can be enticing.  

•  Sports supplements lack regulation 

•  It is estimated that 37-89% of  athletes across the 
world use supplements 

Dietary Supplements and 
Ergogenic Aids 

•  Motivations for use include: 
•  enhancement of  performance or recovery 

•  improvement or maintenance of  health 

•  an increase in energy 

•  compensation for poor nutrition 

•  immune support 

•  manipulation of  body composition  
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Dietary Supplements and 
Ergogenic Aids 

•  There are a number of  safety concerns related to 
sports supplements, including: 
•  presence of  hidden ingredients that are toxic  

•  inappropriately large doses  

•  problematic combinations  

•  compliance to anti-doping codes  

Dietary Supplements and 
Ergogenic Aids 

Supplement 
 

Ergogenic Effect Concerns 

Creatine Improves performance of  
repeated bouts of  high- 
intensity exercise with 
short recovery periods  

-  acute weight gain (0.6-1 
kg) 

-  GI discomfort 
-  inappropriate amounts 

or forms of  creatine  
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Dietary Supplements and 
Ergogenic Aids 

Supplement 
 

Ergogenic Effect Concerns 

Caffeine  Reduces perception of  
fatigue 
Allows exercise to be 
sustained at optimal 
intensity/output for longer  

-  side effects with high 
doses (tremor, anxiety, 
increased heart rate) 

-  Toxic when consumed 
in very large doses  

-  doses that produce 
urinary caffeine levels 
exceeding 15 mg/mL 
are prohibited 

-  not all disclose caffeine 
dose 

-  may contain other 
stimulants  

 

Dietary Supplements and 
Ergogenic Aids 

Supplement 
 

Ergogenic Effect Concerns 

Sodium Bicarbonate Improves performance of  
events that would 
otherwise be limited by 
acid-base disturbances 
associated with high rates 
of  anaerobic glycolysis 
-  high-intensity events of  

1-7 min  
  
 
 

-  gastrointestinal side- 
effects that cause 
performance 
impairment rather than 
benefit  

 



16-06-16	

29	

Dietary Supplements and 
Ergogenic Aids 

Supplement 
 

Ergogenic Effect Concerns 

b-alanine  Improves performance of  
events that would 
otherwise be limited by 
acid-base disturbances 
associated with high rates 
of  anaerobic glycolysis  
-  high-intensity exercise 

lasting 60-240 sec  
 
 

-  products with rapid 
absorption may cause 
paresthesia (tingling 
sensation)  

 

Dietary Supplements and 
Ergogenic Aids 

Supplement 
 

Ergogenic Effect Concerns 

Nitrate Improves exercise 
tolerance and economy 
Improves performance in 
endurance exercise at least 
in non-elite athletes  
 
 

-  concentrated food 
sources (beetroot juice) 
may cause gut 
discomfort and 
discoloration of  urine 

-  efficacy less clear in 
high caliber athletes  

 


