
Running on Empty

Elizabeth (Beth) Mansfield, MSc, RD
PhD (Candidate), McGill University

Registered Dietitian & Certified Exercise Physiologist
www.peakperformance.ca

Presenter
Presentation Notes
Running On Empty – the dead canary in the physiological mineshaft

 





How Athletes Eat

– 90% report that they are not 
eating properly

– 84% do not eat an hour 
before working out

– 76% wait an hour or longer 
to eat after exercise

– Only 10% of athletes eat 6 
times per day

– 45% report having days 
when they don’t have 
enough energy to 
exercise……

Bernardot, D. Georgia State University



Energy Intake 
An Important Consideration for 

Health AND Performance

• Athletes need adequate EI during periods of HIT 
– to maintain body weight & health, and 
– to maximize training effects.

• Inadequate EI relative to EE 
– compromises performance & negates the benefits of training;
– fat and lean tissue are used for fuel;

• Loss of strength & endurance
• Compromised immune, endocrine & musculoskeletal function
• Poor micronutrient intake
• Metabolic dysfunctions 
• Lowered RMR



Women Athletes

• Often consume fewer kcal than predicted 
requirements;

• Olympic Marathon Trials mean intake of 2397 
kcal (55% CHO –13% PRO –32% FAT); 

• mean CHO 323 g
• Inadequate intake of kcal means more protein is required;
• Inadequate energy + PRO intake impairs recovery;
• Inadequate fat intake

– low muscle TG & reliance on limited stores of muscle glycogen 
= poor endurance performance

– low vitamin intakes - A,D,E,K = poor recovery



Low Energy Intake
• Compulsively

• Tendency to supply needed energy AFTER it is needed
– Exercise to eat vs. eat to exercise

• Intentionally
• Body weight concerns (aesthetic or performance related)

» Restrictive eating patterns
» Restrained eating patterns
» Disordered eating patterns

• Inadvertently
• poor biological drive to match energy intake to exercise energy 

expenditure
• tight food budget/poor shopping or food preparation skills
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Compulsively and/or Intentionally:

One in five women were concerned about their weight in 2002 CCHS survey. The female athlete triad (disordered eating, osteoporosis, amenorrhea) has been reported to occur in 12-15% of elite athletes and 5-27% of normally active females (Torstveit MK et al., Med Sci Sports Exerc. 2005;37:1449-1459.

Body weight and shape preoccupy many active females and female athletes. Although, by medical standards, the body weight of active women is well within normal limits (and sometimes below), these women still want to maintain their below normal weight or lose that “extra” 5-10 lbs. The following scenario may sound familiar:

Julie is a 28 year old female who exercises regularly. She is in great shape. She can easily run 10 km in 48 minutes or do an hour of intense training on the stair master, treadmill, or the elliptical machine. At 5’8”, 140 lbs, her BMI 20.7 and body fat 20% . Julie is NOT overweight yet she is unhappy with her weight and body shape. She meticulously watches what she eats AND has hundreds of dieting tricks to take off that extra 5 – 7 lbs. Julie is successful at maintaining weight (but not losing). She skips meals, buys fat free snacks and diet sodas; she substitutes energy bars for meals; she avoids “bad” foods (any foods high in fat, calories, or sugar). She has little variety in her diet. She frequently eats the same foods (types and amounts) daily. A special dinner out or an occasional dessert will bring on a bout of guilt – she will resume dieting or add an extra 1-2 miles into her daily run. 



Inadvertently:

Endurance athletes can have a similar low energy intake but for a different reason. Grant is a triathlete who spends lots of time in the pool trying to improve the swim component of his performance. His coach recently increased his training time (swim, cycle, run) to twelve 2-3 hour sessions a week. At first he had coped with the extra training load, but by the end of the second month he was feeling fatigued. Not only were his times beginning to drop off, but his schoolwork had started to get on top of him as well. To cap it all off, his weight seemed to be going down and he could not really afford to lose any more body fat. Grant’s mother encourages him to eat a larger serving of meat at the evening meal, but by this time of the night he is often too tired to do more than pick at it. Grant’s typical daily meal plan consists of three meals per day – breakfast, hastily eaten in the car on the way from the pool to school, lunch, juggled between school activities, and a late evening meal at home after his run/cycling training sessions. 

Inadvertent low energy availability is more extreme when consuming a low fat, high carbohydrate diet

As dietitians working with an athletic population we have to be aware of dieting/ eating behaviours in active men and women; as well as inadequate energy intake due to restriction or inadequate planning in endurance athletes. 





Energy Assessment
• Prediction equations based on RMR and energy 

cost of daily activities;
– Simple version = RMR x general activity factor

– Complex version = factorial method summed up over the 
course of the day (considerable potential for error)

• Alternative field method
• Energy availability model 

(Loucks, A. J Sport Sciences, 22, 1-14; 2004)

PAL {1=sed; 1.12=low active; 1.27=active; 1.45=very active}



Concept of Energy 
Availability

EA = Total DEI – Exercise EE

• Energy available for metabolic processes 
OR

• Input to the body’s physiological systems



Energy Availability

• Energy balance at EA = 45 kcal/kg FFM;

• EA < 45 kcal/kg FFM:
– impairments of metabolic and hormonal 

function;

– affect performance, growth and health.
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Energy availability is the amount of dietary energy remaining after exercise training for all other metabolic processes. 

To determine energy availability (in units of kilocalories or kilojoules per kilogram of fat-free mass), athletes can record their diets and use diet analysis software to calculate energy intake, measure energy expenditure during exercise using a heart monitor and measure fat-free mass using a bioelectrical impedance body composition scale. All are commercially available at consumer prices. 

Loucks, Anne B.Low Energy Availability in the Marathon and Other Endurance Sports. Sports Medicine, 2007, Vol. 37 Issue 4/5, p347-352, 5p;





Low Energy Availability

Low EA

Hypoestrogenemia

•Amenorrhea, osteoporosis1

–Stress fractures with prolonged interruption to training
–Impaired immune function

•Cardiovascular effects2

–Low grade inflammation
–Endothelial dysfunction and related poor performance 
–Unfavorable lipid profiles (elevated LDL-C)3

1 American College of Sports Medicine 2007- Position Stand – The Female Athlete Triad
2 O’Donnell E and DeSouza MJ. Sports Med. 2004; 34(9):601-627.
3Zeni Hoch et al.,Med Sci Sports Exerc. 2003, 35:377–383
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Energy Availability

Many marathon runners and other endurance athletes reduce energy availability either (i) intentionally to modify body size and composition for improving performance. (ii) compulsively in a psychopathological pattern of disordered eating; or (iii) inadvertently because there is no strong biological drive to match energy intake to activity-induced energy expenditure.  

The resulting menopausal hypoestrogenism however is associated with a number of clinical sequelae related to cardiovascular health. Hypoestrogenemia independent of menopause, has recently been associated with endothelial dysfunction ([i]), flow-mediated vasodilatation (FMD) and unfavorable lipid profiles ([ii]) in amenorrheic female athletes. Recent findings have also linked endothelial dysfunction and chronic, low-grade inflammation-as evidenced by elevated serum C-reactive protein (CRP) levels-with developing atherosclerosis. Together with the subclinical eating disorder behaviours typically observed in these amenorrhoeic athletes, these altered vascular health outcomes are suggestive of an increased risk of premature cardiovascular disease. According to O’Donnell and DeSouza  in their recent review of hypoestrogenism in amenorrheic athletes ([iii]):��“Recent data in amenorrhoeic athletes demonstrate impaired endothelial function, elevated low- and high-density lipoprotein levels, reduced circulating nitrates and nitrites, and increased susceptibility to lipid peroxidation. Predictive serum markers of cardiovascular health, such as homocysteine and C-reactive protein, have not yet been assessed in amenorrhoeic athletes, but are reportedly elevated in postmenopausal women. 

The independent and combined effects of chronic hypoestrogenism and exercise, together with subclinical dietary behaviours typically observed in amenorrhoeic athletes, warrants closer examination. Although no longitudinal studies exist, the altered vascular health outcomes reported in amenorrhoeic athletes are suggestive of increased risk for premature cardiovascular disease.”

�[i] Zeni Hoch A, Dempsey RL, Carrera GF, Wilson CR, Chen EH, Barnabei VM, Sandford PR, Ryan TA, Gutterman DD Is there an association between athletic amenorrhea and endothelial cell dysfunction? Med Sci Sports Exerc. 2003, 35:377–383

[ii] Rickenlund A, Eriksson MJ, Schenck-Gustafsson K, Hirschberg A Amenorrhea in female athletes is associated with endothelial dysfunction and unfavorable lipid profile. J Clin Endocrinol Metab. 2005.  90:1354–1359

[iii] O’Donnell E and DeSouza MJ. The cardiovascular effects of chronic hypoestrogenism in amenorrheic athletes. Sports Med. 2004; 34(9):601-627.







Continuum of Energy 
Availability

American College of Sports Medicine 2007- Position Stand – The Female Athlete Triad
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Energy Availability

By reducing their dietary energy intake or by increasing their exercise energy expenditure athletes may lower their energy availability so far that the body's other processes cannot function properly.  Because female athletes tend to eat less than would be expected for their level of physical activity, their diet and exercise habits tend to distribute them along a spectrum of energy availability between energy balance and extreme low energy availability.  

 Loss of Menstrual Periods (Amenorrhea)

When too little energy is available after exercise, a female athlete's body reduces energy expenditure in other processes, in part by suppressing menstrual function.  Therefore, because energy expenditure during exercise reduces energy availability, female athletes are at increased risk for menstrual disorders.  Female athletes who also restrict their dietary energy intake or who practice disordered eating behaviors are at even higher risk.  It is important to understand, however, that exercise has no suppressive effect on menstrual function beyond the impact of its energy cost on energy availability, and that the disruptive influence of exercise on menstrual function can be prevented by increasing dietary energy intake in compensation for exercise energy expenditure.  Because female athletes are distributed along a spectrum of energy availability, most display a range of infertility problems from imperceptible luteal phase defects to amenorrhea.  In very young athletes, low energy availability may also delay the onset of menstruation.  

 

Osteoporosis (Weak Bones)

When too little energy is available after exercise, the female athlete's body also reduces energy expenditure by slowing the turnover of bone tissue.  This turnover (resorption of old bone and formation of new bone) is how bone grows and heals, including the routine repair of millions of micro-cracks that occur in everyone's bones every day.  Impairing bone growth is especially harmful for young athletes, because 50% of bone mass accumulates during the teenage years and low bone mass is a major risk factor for fractures.  Low energy availability reduces the rate of bone formation by suppressing metabolic hormones that promote bone formation.  Meanwhile, the loss of regular menstrual cycles often reduces the body's production of estrogen, which normally restrains the rate of bone resorption.  The resulting imbalance, in which resorption exceeds formation, can cause a progressive, irreversible reduction in bone density, which in the peremenopausal woman is a virtual early entry into osteoporosis. Poor eating habits may also decrease the intake of calcium, vitamin D, and minerals that the athlete also needs to build and repair bone.  Meanwhile, the intense exercise and physical demands of running increase a woman’s risk of stress fractures and other bone-related problems.  Unfortunately, if her condition worsens to the point that she cannot train, she may become depressed and/or eat even less to compensate for the lack of exercise.

Loucks, Anne B.Low Energy Availability in the Marathon and Other Endurance Sports. Sports Medicine, 2007, Vol. 37 Issue 4/5, p347-352, 5p;





Risk Factors for LEA
1. Any factor that increases energy expenditure or reduces 

energy intake:
– prolonged exercise training to develop greater endurance or to 

promote weight loss; 
– restrictive eating behaviours;
– dieting to lose weight or fat for health or for participation in 

sports that require a thin body or weight classes, to improve 
performance, or to improve appearance in revealing uniforms 
(e.g., swimsuits or bikinis);

– the attitude that excessive exercise and weight loss are "normal" 
or even "desired" characteristics of "good athletes.“

Loucks, Anne B. Sports Medicine, 2007, Vol. 37 Issue 4/5, p347- 
352
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Who is at risk?

Any factor that increases energy expenditure or reduces energy intake would be considered a risk factor.  These include factors such as: prolonged exercise training to develop greater endurance or to promote weight loss; dieting to lose weight or fat for participation in sports that require a thin body or weight classes, to improve performance, or to improve appearance in revealing uniforms (e.g., swimsuits or bikinis); perfectionist personality traits; decreased eating with family and friends; and the attitude that amenorrhea, excessive exercise, and weight loss are "normal" or even "desired" characteristics of "good athletes."  Because some of these risk factors are inherent in athletics and necessary for athletic success, the identification of low energy availability as a problem is more difficult in the athletic environment. 



Physically active women who undertake more vigorous exercise training and/or compete in organized sport have conflicting factors that influence their eating behaviours and subsequent health risks.

Those who restrict dietary intake, who exercise for prolonged periods, who are vegetarian, and who limit the types of foods that they eat are at the highest risk of low EA. 



Example of high risk = the premenopausal woman, who may be using restrictive eating (dieting) and increased physical activity to avoid any midlife change in body composition.  



 

Loucks, Anne B.Low Energy Availability in the Marathon and Other Endurance Sports. Sports Medicine, 2007, Vol. 37 Issue 4/5, p347-352, 5p;

Sustained low EA, with or without disordered eating can impair health







Risk Factors for LEA

2. Athlete is unable to identify body 
composition and eating goals for their sport 
AND their individual make-up;

3. Athlete is unable to monitor these separate 
components:

• body composition changes vs. body weight vs. 
optimal fuel stores

4. Athlete restricts EA to a  level that interferes 
with metabolic and hormonal function 
(< 30 – 35 kcal/kg FFM).



Energy Availability Issues

1. EI must provide adequate energy for sport training AND 
leave EA to support FFM.


 

Many female athletes appear to NOT meet this requirement
2. Maintenance of overall EB in athletes can be assessed by 

monitoring body weight, body composition and food intake.


 

Techniques have not led to confident assessments of EB, 
especially for female athletes

3. In low body weight advantage sports, many athletes practice 
weight loss techniques that place skeletal and reproductive 
health at risk.


 

Low energy availability is the hazard with dose dependent 
effects

4. Limiting factor for performance is carbohydrate intake.


 

Carbohydrate availability (intake-oxidation during exercise)
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Managing EA

• Maintain EA 
• Minimum of 30-35 kcal/kg FFM for weight loss;
• Above 45 kcal/kg FFM for muscle growth and CHO 

loading;
• Near 45 kcal/kg FFM at other times.

– In female athletes, a diagnosis of functional 
hypothalamic amenorrhea is a bioassay for under 
nutrition, “the dead canary in the physiological 
mineshaft.” 

Anne Loucks, LEA in the marathon and other sports Sports Med 
2007; 37 (4-5):348-352



LEA Example - Cyclist

176 lb (80 kg) female cyclist with 21% BF
FFM = 139 lbs = 63 kg Transition b/n seasons

Goal: weight loss (fat loss)



Example of LEA

• 80 kg female cyclist with 21% BF = 63 kg FFM
– DEI is restricted to 2000 kcal 
– Cost of training 650 kcal/day 

300-1200 kcal/day range

• EA = 2000-650 = 1350 kcal 
• EA = 1350/63 = 21.5 kcal/kg FFM
• 3 lb weight loss/week = 9 lbs

– Fast weight loss, compromised training
– Chronic fatigue, no period next month



Case study cont’d…

• Too low for body fat loss (only) 
• Minimal EA needs: 30-35 kcal/kg; 

– 1890-2205 
– (+) 540-855 kcal/d to be added to energy budget

• Healthy physiological adaptation to EA
– Maintain menstrual function
– Slower rate of weight loss, maintenance of FFM
– Better recovery from training 



(+) Outcome

Before

After



Sport Dietitians’ Role

1. Generate a valid body composition assessment;
• Bioelectrical impedance is affordable and credible

2. Design a baseline energy budget;
– Assess EA
– Focus on macronutrients: CHO 1st

– Focus on micronutrients: Fe, Ca, vitamin D
3. Periodize changes in diet & eating behaviours to 

match changes in the training program
• Refine your expertise with an understanding 

periodization principles



Body Composition 
Assessment

• Generate a valid 
body composition 
assessment;

• Bioelectrical 
impedance is now 
affordable and 
credible.



Elite female runner

•Difficulty eating enough food when training 
increases:

–Runs out of gas after 3 days of training;
–Carbohydrate intake too low for optimal recovery.



Recreationally 
competitive cyclist

5’9” and 166 lbs        

BMI = 25 LBM = high & BF = low

BF = 15% typical for athlete



Restrictive eating 
Triathlete age-grouper

• History of stress fractures in hip, constant 
fatigue



Energy Budgeting 
Step by Step

• Step 1 - Body composition assessment
• Make an evidence based goal

• Step 2 – Baseline energy budget
• Determine EA needs
• Calculate CHO needs for current training needs



Determine EA Needs

• Base requirements on body weight.
– between 30-45 kcal/kg FFM for weight loss;
– Above 45 kcal/kg FFM for muscle growth and CHO 

loading;
– Near of 45 kcal/kg LBM for energy balance + training 

EE at other times.
– EXAMPLE:

• female athlete FFM 53 kg x 45 kcal/kg = 2385 kcal
• DEE in training 1000 kcal
• TOTAL: 2385 + 1000 = 3385 kcal



Focus on CHO Needs



Energy Budgeting 
Step by Step

• Step 1 - Body composition assessment
• Make an evidence based goal

• Step 2 – Baseline energy budget
• Determine EA needs
• Calculate CHO needs for current training needs

• Step 3 – Periodize the plan



Nutrition Periodization

Adapted from Tudor Bompa, Theory and 
Methodology of Training, York University
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Soviet Sport Scientists in the 1940’s – showed that athletic performance was improved by varying the training stresses throughout the year rather than maintaining the same training from month to month. This led to the formal division of an athlete’s year into cycles with different training stresses. This was further refined by applying goals to the various cycles and the concept of periodization was born.



Concepts of Periodization:

Training program is broken up into specific cycles

Largest training cycle = macrocycle (year or up to 3-4 yrs eg Olympians)

Mesocycles = several weeks to several months; length depends upon goals for the upcoming season, strengths and weaknesses, and number of competitions

Microcycles = 1 week up to 4 weeks in length



Typically talk about the mesocycles in terms of preparation; competition and transition phases

Preparation lasts 12-16 weeks (3-4 months), with the goals of improving aerobic endurance, muscular strength and flexibility. For endurance athletes LSD training is popular during this cycle, as is muscular endurance strength training.

Competition is sometimes referred to as the “intensity” or “build” cycle. It is sometimes broken down into pre-race and race cycles, each having a specific strength and/or speed focus. During the pre-race cycle, intensity is increasing and volume may be slowly decreasing, so that training intensity and volume intersect and cross. This is where sport specific speed and strength are developed and improved. 

	goals of improving lactate threshold and VO2 max (interval training and explosive power); heavier weights, fewer reps; plyometrics and sport specific exercises

In general, pre-race last 8-12 weeks.

During the race cycle the training intensity is still increasing while training volume is decreasing to allow for recovery and thus proper peaking and tapering for races/competitions.

The transition mesocycle is sometimes referred to as the “off season” – a bit of a misnomer, this is more of an “active recovery” period with sport specific goals even though the athlete is not competing. Typically this is a time of less structured workouts to give the mind and body a break from the structured training the rest of the year. Could also be a time of technique work/drills.



The main point is that each cycle is set up to have specific physiological, psychological and nutritional goals that will help the athlete improve.





Energy Budgeting 
Step by Step

• Step 1 - Body composition assessment
• Make an evidence based goal

• Step 2 – Baseline energy budget
• Determine EA needs
• Calculate CHO needs for current training needs

• Step 3 - Periodization schedule of the athlete
• Step 4 – Plan a schedule

• Eat enough and on time
• Pre, during and post-workout strategies



Enough and On Time

• Lower body fat 
• Maintain muscle mass
• Lower weight on higher caloric intakes
• Lower stress response/higher immunity
• Faster recovery
• Less chance of overtraining and injury



Ideal Eating Pattern



Pre-exercise Strategies

• Goals:
– To optimize the availability of CHO and 

fluid;
• CHO 3-4 hrs prior increases liver and muscle 

glycogen stores
• Enhances endurance performance

– To minimize the potential ergolytic effects of 
CHO depletion



Pre-Exercise 
Manipulations

• Low GI CHO pre-exercise
• may sustain BG during
• beneficial for those who cannot consume CHO during

• High GI CHO pre-exercise
• Transient hypoglycemia and hyperinsulinemia
• Athletes need to evaluate responses & if they react (-)

– use low GI before
– Eat CHO a few minutes pre-exercise, OR
– Wait until exercising to consume high GI CHO

• Convenience and tolerance are more crucial

Presenter
Presentation Notes
CHO meals (1-2 g/kg)   based on low GI 

a lower post-prandial BG response

Attenuated decline in [BG] at the onset of exercise

Sustained metabolic effects during longer-term exercise

No effect on performance other than “time to exhaustion” 

Thomas et al., 1994; Sparks et al., 1998; DeMarco et al., 1999; Wee et al., 1999.







Glycemic Load Improves the 
Glycemic Index

• Body's glycemic response is dependent on 
both the type AND the amount of 
carbohydrate consumed. 
GL = GI/100 x Net Carbs (minus Dietary Fiber) 

• Control the glycemic response by 
consuming larger servings of low-GI foods 
or smaller servings of high-GI foods.



Pre-Workout Nutrition

• 1 hour or less before competition 
CHO 1g/kg

• 2 to 3 hours before competition 
CHO 2-3 g/kg

• 3 to 4 hours before competition 
CHO 3-4 g/kg



Pre-workout examples

Meal 
(2 - 3 H <)

Large Snack 
(1 – 2 H <)

Small snack
(20 - 60 min <)

French toast with fruit 
and yoghurt 

Hard cooked egg or 
cheese with crackers 

shredded wheat with 
raisins and almonds

Grilled chicken and 
veggie kabobs on rice 

Low fat yoghurt with 
granola 

Granola bar with a 
fruit juice or fresh 
fruit and water 

Low fibre cereal with 
fresh fruit and milk, 
toast with peanut butter 
and banana 

Fresh fruit with 
cottage cheese 

A few crackers with 
fruit/vegetable juices, 
water 



During Workout 
Nutrition

• Purpose: 

to keep the athlete hydrated 

to maintain blood sugar levels 
(to avoid fatigue, reduced 
endurance)



Eating Enough and 
On Time

Danger 
Zone

Danger 
Zone



During Workout 
Nutrition

• Fluids: 
drink 125 - 250 ml (½- 1 cup) of fluid every 10-20 minutes

• Needs vary between sports
drink more if you sweat heavily
drink more if you are training in hot/humid conditions
• electrolytes may be needed for iron man type distances

• Food: 
less than 60 minutes : WATER 
more than 60-90 minutes : WATER + 30-70 g  CHO/hour 

½ - 1 liter of sport drink, 
½ - 1 liter water + 1-3 sport gels, 
½ - 1 liter water + carbohydrate rich food (2-3 fig bars, 1-2 date squares, 
1 sport bar – e.g. Power bar, Gatorade bar)



Optimal Recovery

• Replacing what you've lost during exercise;
– moving from a “catabolic” state into an 

“anabolic” state.
• Can train at a higher level without 

illness/injury or risk of overtraining.

• Train hard – Recover fully – Repeat.

Presenter
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What happens if you recovery poorly? Your body remains in this depleted state, tissue damage continues, immune system activity becomes further suppressed, and injury sets in. OK – so it makes sense that inadequate recovery might not be such a good thing. But, how can “optimal” recovery lead to enhanced physical and mental performance? The first, and most obvious, way is by simply replacing what you've lost during exercise (more about that below). Secondly, by preventing the downward spiral of continuing tissue damage and immune suppression, you can coax the body's physiology out of a “catabolic” state (marked by tissue breakdown) and into an “anabolic” state (characterized by tissue repair and rebuilding). Finally, and maybe obviously, the athletes who are more fully recovered from one intense workout to the next can train at a higher level without illness/injury or risk of overtraining. The instructions for high-level endurance performance are not rocket science: Train hard – Recover fully – Repeat. Keep in mind that the adaptations to exercise training (stronger muscles, improved endurance, higher oxygen consumption, etc) occur during the recovery phase of training. The exercise training provides the stimulus for change, but it is during the post-exercise period where the actual physiological and biochemical changes take place to help us become faster and stronger for the next effort and the next and the next. Without adequate recovery, not only do we place ourselves at risk for illness and injury, but we also hamper these post-exercise adaptations – and thus short-change our training efforts and ultimately, our performance. For example, why would you punish yourself through a hard set of intervals (setting in motion the stimulus for adaptation), but then effectively “shut down” the physiological/biochemical adaptation phase with inadequate recovery? 



Post Workout Nutrition

• PURPOSE: to reduce recovery time 
between sessions and improve the quality 
of training during subsequent sessions.



 

15-30 minutes after exercise : muscles 
most receptive to refueling 



 

“ The Recovery Window"



Glycogen Repletion

• Occurs much faster after exercise
– Muscle cell is empty and thus more likely to restock
– Muscle cell is > sensitive to insulin which promotes 

glycogen synthesis

• NSD between solid or liquid feedings, simple or 
complex, low vs. high GI
– High GI and/or High GL via frequent snacking

• Glucose and sucrose 2x > effective vs. fructose 
(liver glycogen)



Fueling Up With Carbs



 

How much is enough? 
0.5-1.0 grams/kg body weight (moderate – tough training 
session)
20 - 80 grams for most of us
80 - 320 kcal of carbohydrate

• Fluids 
– water, sport drinks, milk, chocolate milk, smoothies and 

yogurt 
• Foods

– Carbohydrate rich with some protein for optimal muscle 
recovery

– Small amounts of protein help to repair muscle cells, enhance 
immunity and regenerate new muscle and red blood cells



Biochemical Balance

• Get inflammation and oxidation under 
control

• Omega-3 fats: flax seed, encapsulated fish oils 
in foods

• Flavonoids: brightly colored berries, fruit juices, 
apples

• Enhance tissue repair
• Protein rich foods as part of post workout 

nutrition

Presenter
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OK great – so how do you restore balance to this elusive biochemistry? Not so hard. Getting inflammation and oxidation under control is as easy as getting some more antioxidants into your diet. Brightly colored berries (blueberries, blackberries, and raspberries), most fruits juices (orange, grape, and apple), and even dietary supplements that contain flavonoids (antioxidants) and proteolytic enzymes (antiinflammatories) are an easy approach to quenching these biochemical compounds that can delay tissue repair. Ready-to-drink products such as FRS Plus (New Sun) contains quercetin , a potent antioxidant flavonoid found in apples and onions. 

Enhancing the tissue reparative process is also fairly simple. The protein that you may already be consuming with your post-exercise carb-based snack will provide the amino acid building blocks that the body will use to rebuild damaged muscle tissue. Products based on essential amino acids, such as BioBuilde (BodyHealth), can also help to stimulate protein synthesis and may therefore be a useful adjunct to the plain-Jane proteins that you'll find in most post-exercise recovery drinks. 

Finally, one of the most overlooked aspects of post-exercise recovery is restoring immune system function back to normal baseline levels. Although regular moderate exercise is generally associated with an increase in immune system vigilance, the intense bouts of training and competition to which many of us subject ourselves actually suppresses immune function. The duration of this suppression is dependent on the intensity of the exercise bout – with a marathon-distance run suppressing immune system activity for about 2 weeks post event. Because the immune system is the chief regulator of both infection-blocking and tissue repair, having this part of your biochemistry suppressed is not an effective strategy for enhancing recovery. 

Restoring immune function back to normal levels is partially accomplished by consuming antioxidant and anti-inflammatory nutrients as described above, but because immune cells use specific amino acids as a fuel source, it is important to provide these in a post-exercise recovery regimen. There are 4 amino acids that are used by the immune system cells for fuel, one is glutamine and the other 3 are called “ branched chain amino acids ” (valine, leucine, and isoleucine). Whey protein, which is found in some post-exercise recovery drinks, is a decent source of all 4 of these amino acids





Omega-3 Enhanced 
Foods



• Choose milk, kefir 
smoothies and probiotic 
rich yogurt 

• Use enriched plant 
based beverages 
(Calcium, Vit D, B12 
and A) if you have an 
allergy to cows milk

Use carb/protein 
combinations for optimal 

recovery



Carb + Protein Snacks

• Vegetables with hummus
• Apple with cheese
• Low fat yogurt with berries 

& flaxseed
• Omega-3 chocolate milk
• Bagels with nut butter
• Whole grains cereals with 

nuts, seeds, and dried fruit



Restore Immune 
Function

– Glutamine and branched chain amino 
acids valine, leucine, and isoleucine

• whey protein (in milk based foods) is a decent 
source of all 4 of these amino acids

• Whey protein isolate (10-20 g/day) as a daily 
supplement (ion exchange filtration)

Presenter
Presentation Notes
Whey protein can be used as a general source of high quality, low fat protein in any diet. Those individuals who also want the supposed immune system benefits of whey protein, may want to consider the more expensive whey isolates produced by ion exchange filtration – be aware, however, that these claims are largely speculative and have not yet been adequately proven in human subjects. Individuals in this category may include athletes at risk for infection (during intense training or recovery) or anybody recovering from injury or illness. Those individuals simply looking for a high quality protein source to supplement their diet may want to consider one of the less expensive protein concentrates currently available, such as casein, egg, or soy. As a general daily supplement, however, lower doses of whey, perhaps 10-20 grams per day, as part of an adequate intake combined with other protein sources, may be sufficient to deliver the biological benefits of whey. A useful combination strategy is to split protein intake evenly between high quality sources such as whey, egg, casein and soy proteins. 



Probiotics

• Restore immune function
– Probiotic enhanced milks, yogurts, juices
– Over the counter probiotics (> 1 billion CFU’s)
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Whey protein can be used as a general source of high quality, low fat protein in any diet. Those individuals who also want the supposed immune system benefits of whey protein, may want to consider the more expensive whey isolates produced by ion exchange filtration – be aware, however, that these claims are largely speculative and have not yet been adequately proven in human subjects. Individuals in this category may include athletes at risk for infection (during intense training or recovery) or anybody recovering from injury or illness. Those individuals simply looking for a high quality protein source to supplement their diet may want to consider one of the less expensive protein concentrates currently available, such as casein, egg, or soy. As a general daily supplement, however, lower doses of whey, perhaps 10-20 grams per day, as part of an adequate intake combined with other protein sources, may be sufficient to deliver the biological benefits of whey. A useful combination strategy is to split protein intake evenly between high quality sources such as whey, egg, casein and soy proteins. 



Is the She/He Eating 
Enough?

• Ability to train without undue 
fatigue?

• Fast recovery between training 
sessions?

• Maintenance of body 
composition?

• Optimal biological functioning?
• Absence of health & 

performance issues?



"A great diet cannot make an average athlete elite, 
but a poor diet can make an elite athlete average.“ 

Dave Costill, 1977

The foundation of healthy 
eating practices throughout 

the athlete’s training and 
development

Established benefits 
from using CHO rich 
sport foods to fuel & 
refuel for training and 

competition

A questionable small boost from 
several ergogenic aids

Presenter
Presentation Notes
Each athlete has unique energy and nutrient needs, which underpin their ability to meet total nutritional goals. Athletes need to use their energy budget to choose foods that provide macro and micro nutrient needs for optimal health and performance. Practical advice from the sport dietitian is critical in helping athletes to achieve their energy balance.
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