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Bridging the gap in Canada:

from junior to senior success i

As of December 31, 2007 As of December 31, 2007

14%

42% of Canadian 29% of Canadian
Jr. male record holders are Jr. female record holders are
still active in the sport today still active in the sport today
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2007 CANADIAN OUTDOOR SENIOR WOMEN RECORDS

2007 CANADIAN OUTDOOR SENIOR MEN RECORDS
As of December 31, 2007

As of December 31, 2007




Bridging the gap internationally: ooy

from junior to senior success h
World Outdoor World Outdoor
Junior Men Junior Women

12% 0%
v v
World Outdoor World Outdoor

Senior Men Senior Women

Nutrition and Training —
Intimately linked %
TRAINING STIMULUS

The importance of nutrition
coupled with training __ for the

developing adolescent athlete

<

NUTRITIONAL NEEDS
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1) The Adolescent Athlete — who/what are we dealingw  ith?

2) General nutrition recommendations

3) Recovery

4) Optimizing body composition

5) Key points / next steps
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Raging hormones...
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Defining the Adolescent Athlete

* Specialists 13-17yrs / presentation 13-19yrs

* Big physical changes AT
¢ Rapid Growth (biggest growth beyond the first 2 yrs , %)
very individual) > o3
» Skeleton grows quicker than muscles = awkward C;bf‘//

¢ Increased stress on bones & joints

 Large changes in hormones
* Mood shifts / general emotional instability
e Changes in metabolism from child to adult

* Emotional changes
¢ Lower self-esteem / highly impressionable
e Want to be like an adult — extend limits, curiosity

* This results in a greater need for  sleep and
optimal nutrition  during this growth and
development phase...what about exercise?




Energy supply: 2 key macronutrients

Energy (ATP) requiring

Adipose Tissue
(heart, muscle, organs etc.)

tissue

Liver
glycogen

Plasma FFA Plasma glucose Blood

N )

Energy utilization changes as you age

12 yr old girls 14 yr old girls

Cycling at 70% Vo2 peak (moderate to hard intensity )

Timmons et al JAP 103: 995, 2007°% "




Breakdown of the 3 energy systems

CP- creatine phosphate

/ (speed & power)
\Aerobic

, \ (mainly fat

\ .
/ ' N Anaerobic (CHO energy)
~ /

Time (sec/min) 5" 10" 30" 60" 120" 4 10’ 300 60" 120

100

80

60

40

% of total energy
required

N
o

Distance (m) 100 400 800 5000 marathon

- Adapted from Martin and Coe: Training Distance Runners
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Metabolism 101: Differences
between children & adul

Blood Glucose

PCr Energy
Stored PCr

Instantaneous energy
Runs out quickly

Mitochondria

Anaerobic Energy
CHO energy only
High exercise intensity
Lactate production

3 ATP

La + H*
(Lactate)
fobic Energ

O + Fat energy
Lower exercise intensity

Needs oxygen available
39 ATP 2008_ICT




Children to teens: Working either
end of the training continuum

< e >

CP Capacity/Power
Muscular strength

Anaerobic Capacity/Power  Aerobic Capacity/Power

Neural firing
eg. 4 x 100m on 3’ rest €g. 8x 400m on 1’ rest eg. Easy 30 to 90 min run
or
_ or or
3 sets (5 to 6 reps) weights 6 x 300m on 90 sec rest 8 x 3min on 3min rest
or or
Plyometrics / basic skills 20 min threshold
CHO & & » Fat& » Mainly
Gl < > < >
ATP/PCr ATP/PCr CHO CHO Fatw
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Physiological differences to
consider

« All these differences are lost by end of puberty
e (highly individual time frame)

* Increased energy costs of locomotion
e 1kcal/kg/km
e +20 to 30% energy for children
e +10% for early teen years

« Hydration and thermoregulatory differences
* Lower sweat rate in children and early teen years
* Therefore, quicker increases in core temperature

* Fuel utilization differences
« Greater relative fat utilization at a given intensi  ty/
Aerobic system may be superior
e ATP / PCr system appears to be the same
» Glycolytic / Anaerobic system appears to have
limitations
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Periodized Yearly Training
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% of maximum

Periodized nutrition for
periodized training

General Prep R&R)| Specific Prep|| Comp| |R&R

Training weeks

Periodized nutrition for
periodized training (2)

General Prep Phase: Jim Ryun- teenage middle-distance phenom

- Weekly mileage as high as 190km/week
- Cover up to 20km in a single interval session

- 12 to 14 running sessions per week
(Nelson & Quercetani: The Milers, Tafnews, 1985)

Huge energy daily/weekly aerobic energy
expenditures (~3400 kcals/day) = greater fat
and CHO based energy needs, with PRO

Competition Phase: Sebastian Coe- at 1984 LA Olympics

- 7 races in 9 days
- Olympic 1500m gold and 800m silver

- average weekly running: only ~32km/week
(Martin & Coe: Training Distance Runners, Leisure Press, 1991)

Smaller daily/weekly anaerobic based
energy expenditure (~2200 kcals/day) +
championship body comp = lower energy
intakes, but emphasis on CHO + PRO




Periodize throughout the day:
Be a ‘grazer’

- Break-up large daily meals and caloric intake into
smaller meals and healthy snacks every several hours.
Purposely plan this around your training

- Helps maintain a constant supply of energy and maintain blood
sugar throughout the day (no blood sugar ‘peaks’ and ‘valleys’)

Blood sugar when eating...

6mM
5mM

4mM

Blood sugar [mM]

3mM

2mM

8AM 12noon 8PM
Time of Day
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General Dietary Info

» Dietary studies of athletes show that they eat very similar
to the normal population which is about 50% CHO, 30-35%
from FAT and 15-20% from protein.

» Therefore, most athletes most need to make an effort to try and hit 60-65%
ICHO a)nd cut down on poor fat choices / calories (more on good fat
ater...

*Major nutritional concern for athletes (especially teenagers) is
that the excess energy they burn during training needs to be
replaced by increased consumption or there will be a
reduction in training capacity and increases in injury.

*Athletes just NEED to eat more, especially during peak

training season:
« Sometimes men in excess of 3800 kcal's (calories)
¢ Sometimes some women in excess of 3000 kcal's
« Depending on body size & training load
* Want to stay weight stable and working towards ideal body composition

Energy intake and expenditure
during the Tour de France

2008_ICT




3 Major Macronutrients

Carbohydrates - fruits, veggies, grains

Sugars
Starch’s (sugars linked together)
Fiber (not broken down by the body)

Proteins - meat, milk, grains, legumes

Provides structure and regulates many body processes
Essential and non-essential Amino Acids (A.A.)

Fats and olls -

Major storage form of energy in body
Made of FFA's, some are essential in diet

2008_ICT

Daily CHO intake and 24 h
recovery of muscle glycogen
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24 h dietary carbohydrate intake (g/kg body mass/da )

Burke et al. J Sports Sci 20: 15-30, 2004
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Muscle glycogen status after varying amounts of
post-exercise CHO intake

Muscle glycogen
concentration

600

400 —

300 L7—T —

200

100
e

0 12 24 36 48 60 72
Time (hr)

I = 2 hr of exercise
at 70%V0O,max Costill et al. J Appl Physiol. 31(6), 1971

Amount of protein needed for N-
balance in elite athletes

10 &
Q

1 1 1 1
15 2.0 2.5 3.0 3.5

Protein intake (g/kg/day)
_10-

-204

Regression analysis of three N-balance studies with endurance athletes
Tarnopolsky et al. Metb Basis of Perf: Perspectives: Vol12. pp 125-164, 1999)

Nitrogen Balance (g/day)
o
L

~1.2 to 1.7 g PRO /kg BW/day




Fat should not be demonized

» Training increases bodies ability to use fat as a fuel source
during exercise (large amounts in storage), and to use
intramuscular lipid (IMCL) as a fuel source during exercise.

Intramyocellular lipids (IMCL) or
Intramyocellular triglyceride (IMTG)

e Transverse cross-section, human muscle fibers

mitochondria

myofilaments

Photo credit: C. Boesch et al 1997




IMCL use during exercise

! "H# $
Stellingwerff et al. AJP-Endo, 2007

Choosing Foods Wisely ...

Carrier Quality Carriers Empty Carriers Pollutant Carr  iers
"Motor Yacht" "Rowboat" "Garbage Barge"
Additional Vitamins, Minerals Minimal amounts of High amounts of harmful
Cargo Phytochemicals benefical nutrients pollutants such as sat.
Antioxidants, Fibe fat, trans-fat
Food Examples |Spinach cola pork rinds
Whole-grain cereals/breads [low-fat candy high-fat candy (most bars)
salmon kool-aid / ‘fake' juices doughnuts
sweet potatoes pretzels lard
kiwi fruit low-fat cookies french fries (anything fried)
lean beef iceberg lettuce fried chicken
brown rice white rice/breads high-fat meats (pork ribs)
fortified soy milk

READ THE FOOD LABELS WHEN SHOPPING

* Adapted from Eat Right to Train Right by Chris CarmicTeI




Choosing Foods Wisely

Eating...the natural way.




Summary: 3 Major Macronutrients

Carbohydrates- fruits, veggies, grains

~65% 70 10 g CHO /kg BW /day

Proteins- meat, milk, grains, legumes

~15% 1210 1.7 g PRO /kg BW/day

Fats- fats and oils

~20% ' _1t02 g FAT / kg BW /day

2008_ICT
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Recovery

* Recovery (secs to mins to hrs to days)
* The act, process or instance of returning towards a “normal” condition.
More specifically, it is the restoration or re-synthesis of:
» Energy producing enzymes (proteins) inside muscles
e Specific and functional proteins (eg. contractile vs. mitochondrial)
* CHO and fat stores
¢ Endocrine and immune system
» Interms of sport recovery, we are focusing on the acute period in the first
2-hrs post-exercise, or the period prior to the next training bout.
< Optimizing recovery involves both rest and nutritional interactions.
Fr-———="="="="=>"=>"=>""=>"=-- ¥
I Exercise
stimulus
|
Substrate Muscle
l depletion damage
I Nutrition
I Fat | CHO | Protein
I MV / e
IMTG Glycogen Protein Protein
| Re-synthesis Re-synthesis synthesis breakdown
I N [ ]
| Muscle | |Liver | Net protein
I balance <
ACUTE RECOVERY (first 2 hrs) —

NOT DAILY NUTRITION NEEDS

L _ _ _ | Repairof contractile mitochondrial sarcoplasmic

/\

Increased Increased Increased

damage T proteins proteins proteins




Maximizing glycogen
re-synthesis

~1.2 to 1.59g CHO « kg BWe hrt

Of high glycaemic index carbohydrates
In frequent small doses of
20-30g CHO every 20 to 30min
for the first ~2 hrs

What about protein / amino acids?

(Adapted from Jentjens & Jeukendrup. Sports Med 33 (2): 117-144, 2003)

AA w/ CHO supplementation on
glycogen replenishment

* It appears that when CHO intake is sufficient for maximal
glycogen re-synthesis rates (1.2 to 1.5 g CHO « kg BW-! « hr1),
the addition of added PRO will not further increase glycogen
contents.

* However, if CHO intake is below this theoretical threshold, or if
feeding intervals are greater than 1 hr apart and the athlete has
longer than 4 hrs for recovery, then the co-ingestion of CHO and
PRO may help to maximize muscle glycogen contents and to
initiate protein synthesis.




Protein synthesis and athletes

Early and emerging data on....

1. Type of exercise VS.
stimulus makes a difference:

2. Key macronutrients for turning on protein synthesis

3. Specific AA for further increasing protein synthesis

4. Timing of nutrition recovery matters

How acute nutritional recovery
may fit into an athletes entire diet

< Total daily energy intake: ~3000 to 3500 kcals for 65kg athlete >

Lunch ) Evening
Breakfast Dinner Snack
Morning Hard Training
Snack 2hrs l [
L { [l 1 1 [ [ 1
| | | I 1 | I 1
8am 10am noon 2pm 4pm 6pm 8pm 10pm
First 2hrs ~25% of

Acute Recov total daily
energy intake




Acute Recovery: Long run

A 65 kg runner during his general prep phase goes for a 25km long
run in 95min. He will be doing some circuit and plyometric training
later in the day and is looking for quick recovery.

~60% decline in muscle glycogen,
~40% decline in IMCL
- CHO and FAT intake w/ PRO vital

Proposed acute recovery:
~1g CHO/kg = 65g CHO
~0.3g PRO/kg = 15g PRO

Sports Drink (1 1)

1 recovery bar

300ml chocolate milk
115g CHO, 24g PRO,
18g FAT / ~700kcals

~0.1 to 0.3g FAT/kg = 15gfat
~680 kcals

Spinach & Pesto Pizza
(Indiv. pizza + cup of juice
+piece of fruit)

~108g CHO + 23g PRO +
13g FAT, ~640kcals

Acute Recovery:

Weight room session

A 48kg athletes does 45min of a weight session during
the competition season when also trying to optimize
body composition, she plans on running later in the

day.

~50 to 80% decline in muscle

glycogen

- CHO intake w/ PRO vital
for recovery

Proposed acute recovery:
~0.5 to 1g CHO/kg = ~50g CHO,
~0.3g PRO/kg = 15g PRO
~200 to 260 kcals

Fruit Smoothie- 1 cup
(skim milk, low-fat yogurt,
protein powder, + piece of
fruit)

~35g CHO and 20g PRO,
~200kcals

2 cups cereal +
banana

~59g CHO,12g PRO
~288 kcals




Optimizing a single training bout

2) “Optimized” training and recovery

(nutrition) can result in increased
/ adaptations (or super-compensation)
ie. Training “smart”

Hard training
session

catabolic state? — (nutrition interventions)
nutrition and/or
training interventions?

Z
m ~—
58
S8
o
Qo &
© =
© 2 777777 (baseline)
i
€ o
; &
2L 3
~c
s
.; 9
g o 3) Decrease recovery time
© 1) Less or more of a between hard training sessions
k]
<

Time (hours/days)

Optimizing training and recovery
= adaptations over time

Athlete utilizing
optimal adaptatio

|Initial level of Athlete not

Adaptation (ie. metabolic/mRNA/
proteins/performance)

performance utiIi;ir}g
ility optimized
training and
nutrition
T T T T T T T T T T T T T T T T T T T T T Ypaseline)

Time (months/years)
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Losing and/or Maintaining Weight

THE GOOD:

- long term plan for weight class
- slow reduction of weight over time
- decrease fat mass, not lean muscle mass

THE BAD:

- unrealistic weight goals

- constant state of energy deficit

- skipping meals totally

- not meeting minimum requirements for
certain vitamins and/or minerals

THE UGLY:

- binging and purging

- eating disorders

- diuretics and/or laxatives
- deaths!

2008_ICT




Body image and gender...

b

hI|||||l|||||l|||||l|||||I|||||I|||||I|||||l
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Is there a key age at which bone
development takes place?

0-2 yrs 11 -14 yrs
13-17 yrs

The skeleton appears to respond quite well to changes in
the intake of calcium or in the degree of physical activity
during the years preceding the period of sexual
maturation .




Optimal nutrition & training during
adolescence critical for peak bone mass

Nutrition & physical activity is critical

12.8 % 16.6% 12.1% 15.1%

n= 62 figure from Deutz et. Al., Med. Sci. Sports Ex(2000) "




BAD Approaches to weight and
body comp management

- constant state of energy deficit /
constantly hungry

- skipping meals

- obsession with weight

- not meeting minimum
requirements for vitamins/minerals

- trying to loose TOO much weight
right before competition

- Eating disorders / disordered
eating

GOOD Approaches to weight and

body comp management

#1 GOAL: Aim for ‘optimal’ body composition
with ‘optimal’ body physiology
right before championship season

BEFORE Championship Season

- long term plan with coach for optimal weight
w/ lowest % body fat achievable: males ~4-6%
females ~8-10% (approx, very variable)

- losing fat weight (not lean muscle mass) before
championship season = periodize body weight
during the year

DURING Championship Season
- well fueled and hydrated for optimal performance
- nhot in energy deficit




Maintaining energy balance

Energy Inputs Energy Expenditure
Nutrition / Hydration BMR
Carbs (~4 kcal / gram) Activity Level
Proteins (~4 kcal /gram) TEF

Fats (~9 kcal / gram)

AIM for nearly ENERGY IN = ENERGY OUT

Throughout the majority of the training year to optimize
body composition (not weight per se)

Periodizing training & weight
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Specific Prep|| Comp| |R&F

% of maximum

Training weeks




Periodized body composition

throughout the year

Height: 1.61m
Weight: 49.0kg
BMI: 18.9

%Body Fat: 14.5%

//

% Change in
weight ~ 5%

/

r'e

Height: 1.61m
Weight: 46.5kg
BMI: 17.9

%Body Fat: 11.1%

Periodized body composition
throughout the year

Off-Season VS In-Season

Meserat Defar

5 Distance WR’s
8 Olympic and World Champs Medals

8:23.72 3000m WR (Indoors
14:12.88 5000m
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When to seek help from an RD, Doctor
or sports nutrition expert...

« Are you consistently very, very fatigued every single day
during a hard training phase?

« Do you continually get run-down and sick? (decreased
immune function?)

« Do you tend to run out of fuel in workouts or afternoon runs, and feel like
light headed or feel like you have run out of gas?

* Do you have wild fluctuations in body weight throughout the training year
(greater than a 6-8% gain or loss in body weight)?

< Do you continually get stress fractures?

+ Have you had problems with iron-deficiency anemia on several
occaslions?

* As a female athlete, have you experienced amenorrhea (no period) for
greater than a continuous 3 or 4 month length of time?

 After a hard work-out or race, do you have severe muscle soreness for
several days on end?




Finding the ‘right’ consultant

2008_ICT

Finding the ‘right’ consultant

Quality/Control: Do your homework ahead of time...

- Ideally - strong underlying foundation in science: ask to see their CV
- Ideally a RD (Registered Dietician - not just a ‘nutritionist’)
- Previous experience with athletes and athlete related issues
(“gets it"; “practice what they preach”)
- Right energy / attitude that young athletes will relate to and want to listen to
- Invite them to practice before giving them the job / invite the parents!

2008_ICT




From young prodigies to
international stars

****** ————

Developed Sr.
Budding Child Prodigy =~ Developing Jr. Star International Athlete
* massive early progression  » multiple Canadian Jr. records  « multiple Olympic Teams
* age group 800m WR » multiple Jr. teams « 5t place Olympic finish in 2000

» multiple Canadian records
From fun, participation and versatility to
long-term planning, goals and specialization

Teenage Prodigies:
Genetics vs. work ethic?

» Expertise theorists agree that it takes
enormous effort to learn and master
simple skills.

* Herbert A. Simon of Carnegie Mellon
University coined a psychological law of
his own, the 10-year rule, which states
that it takes approximately a decade of
heavy labor to master any field.

* Even child prodigies, such as Gauss in
mathematics, Mozart in music and
Bobby Fischer in chess, must have
made an equivalent effort, perhaps by
starting earlier and working harder than
others.




Teenage Prodigies:
Genetics vs. work ethic?

10 year rule for athletes?

* Exercise physiologist have
suggested almost the same...

it takes >10,000 hrs of hard-training
to maximize potential
(at 2 hrs of training/day = 13.5 yrs!)

Zola Budd-Pieterse

Average a JE‘ Jf W holders: 3000m 5000m
Male: 26,1+ 4.9 vrs 1983- 16yrs  8:39 15:10
e <0 = T ,/ = 1984- 17yrs  8:37 15:01
Fomzle: 6.7 + 5.5 g 1985- 18yrs  8:28 (WJR) 14:48
Question— If athletes nave & hard-training and tog-cormpetitive “life-

u

expectancy” of ~10yrs, do we want our top young arnd adolescent
athletes to start their specialized and focused/intensive training early
or laite in their teenage years?

What will result in 2 longer and rmore illustrious career?

Pursuit of excellence...

The Pursuit of Excellence — A study of
Sport’s Highest Achievers

* by David Hemery, Willow Books, 1986

Many world-class adult athletes of the last 5) yrs were not particulzarly
outstanding, nor did they train excessively hard, before the ages of 16 to
18 years.

Alrnost, without exception, none of the great senior le2vel track and field

athletes had specialized in their major sport/zvent before the ages of 16-
18yrs. The push to specialize carne frormn the athlete, not the cozch or
perent,




Thank -you:

Athletics Canada
Sport Canada

Canadian Olympic Committee

Thank -you to Nestl é and
Nestl € Research Center




Thank-you...

QUESTIONS?

Bio: Trent Stellingwerff, PhD

BSc- Cornell University- 2000

PhD- University of Guelph- 2005

Post-Doctorate Fellowship- Maastricht,
Netherlands 2006

Senior Research Scientist- Performance
Nutrition, Nestle Research, Switzerland

NCCP Level |, Il and Il Technical-Distance

NCCP Level IV- Task 1,4,11 completion

trentstellingwerff@hotmail.com

Born in Grand Bend, Ont., Trent takes a research and academic-based background,
coupled with practical coaching and individual competitive experiences, to form the
cornerstones of his personalized approach to the area of exercise physiology and
nutritional recommendations for athletes. Trent began this development as a varsity
middle-distance athlete and team captain at Cornell University, while studying human
nutrition and exercise physiology. He completed his athletic eligibility at the University
of Guelph, earning two All-Canadian honours. While at Guelph, he completed his
doctoral studies with a PhD in human muscle metabolism and performance and also
served as an assistant coach, specifically coaching the middle-distance athletes.
During this time, he also earned his NCCP Level |, Il and Ill — Technical, as well as
completing several ‘tasks’ from Level IV.

After a post-doctorate research fellowship at Maastricht University, Netherlands,
focusing on human muscle recovery with nutritional interventions, Trent took a job as
the senior leading scientist in Performance Nutrition (PowerBar) at the Nestle
Research Center in Lausanne Switzerland, where he and his wife Hilary currently
reside.

Currently, Trent has 15 scientific research papers published in peer-reviewed scientific
journals; he has presented at over 25 major scientific, nutritional or coaching
conferences around the world; and has another 15+ general nutrition and training
articles published in general running magazines. In April 2007, Trent was chosen to be
the lead author and presenter of ‘Nutrition for middle-distance athletes’ for the 3-day
IAAF Nutrition Consensus Congress in Monaco.

While keeping one foot clearly placed in the area of scientific research, Trent ensures a
functional and pragmatic view point on role that nutrition, science and physiology can
play on elite athlete performance by continuing to compete in ECO-Challenges and
road-races himself, as well as participating as a coach or consultant to several Olympic
level athletes from around the world.




