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v1"4 000 TESTS
/@..20 YEARS I

John Underwood
has conducted
nearly 14,000
physiological
tests over the past
20 years on elite
athletes.

The following
slides reflect his
efforts to deter
drug use by
athletes.







Naval Special Warfare




Laboratory Testing

United States Navy SEALS
Human Performance Project ‘




Physiological Considerations for Recovery in Elite Hockey
John Underwood Director American Athletic Institute




Understanding Recovery
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Lifestyle matters... Lifestyle counts

1%

A coach can be with an athlete for three hours in a day...
but what is happening in the other 21 hours?
Joachim Cruz




ALL THAT MAKES YOU




No amount of
talent will
overcome a

lifestyle that 1is

in conflict with
elite athletic
performance..




Performance Factors

ESTYLE




Peaking Training
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Modernization has affected factors in
athlete development which are clearly
not conducive to optimal mental and
physical performance..

Training Recovery Performance
-




Athlete lifestyle is changing
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The lifestyle of this century has created
conflicts and dilemmas that greatly
reduce the effectiveness of top level
athletes to train, recover and perform
consistently at or near their best.
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EDUCATION FOR OLYMPIANS

o not teach athletes to live an optima
lifestyle They will still make one up!




For many there is no rhythm!
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RANDOM EVENTS




LIFESTYLE AND RECOVERY

The single most overlooked aspect of athlete
failure is issues related to recovery...




Fatigue, which is at the root of the whole recovery paradigm, can be split into four categories

P NEURO-MUSCULAR
METABOLIC
STRUCTURAL
ENDOCRINE
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ELASTICITY/FLEX

Where has the same consideration
been for CNS?




The single biggest factor 1in
optimal performance

CNS READINESS




The drain

Life.
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Is your bran ready to play?







Learm how you can either wastle or save CNS readiness
for when you need it in a competition... Life
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SLEEP

The effect of sleep on high level mental and
physical performance

STRESS

The effect of stress on high level mental and
physical performance

SOCIAL DRUGS

_—

WEED NOT FOR ATMLETES

The effect of social drugs on high level mental
and physical performance
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ife) ¥ What's popular is not always right.... \ '//
m What's right &5 not always popular, .
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dfe of an Athlete
()'lulm. Performance Project

FOOD CHOICE DETERMINES ENERGY LEVELS




SOCIAL ISSUES 2013

STRESS

TIME MANAGEMENT
SLEEP/CNS FATIGUE
RECOVERY
DIET/NUTRITION
ADVANCED
TECHNOLOGY

SOCIAL DRUG USE
PRESCRIPTION DRUG USE
SUPPLEMENTS




It’s not just what you are willing to give..
It’s what you are willing to give up!
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PERFORMANCE FACTORS
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In sport we spend most of

our time looking at
positives and ignore to a — P >

great extent the negatives.. \ﬁb
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f% Blood glucose up
t4* Muscles Fueled
Vi Hydrated

0d* Body systems rested
vE CNS rested

i Hormones up

+ FACTORS

ALL SYSTEMS GO '\*/’




Poor Diet
Poor Sleep

Stress

CNS Overstimulation
Social Drug Use
Poor Recovery
Poor Training Methods

ALL SYSTEMS

NO

== FACTORS
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24 HOURS
BODY RECOVERY {J




BODY MUST BE RESTED WHEN YOU TRAIN

The CNS takes much longer to
recover than the heart lungs and
muscle systems..

48 HOURS 24 HOURS
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RECOVERY

HOUR 1 (0%
HOUR 8 20%

DYNAMICS OF RECOVERY AND TIME
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The first hour

During the first hour after a workout the majority of
recovery takes place and training effect is maximized.




The single most critical factor in training effect
taking place or not...

POST TRAINING

NUTRITIONAL RECOVERY \*«//




The highest rates of nutrient
uptake occur during the
first 10mins after training .

This is because all the nutrient transport and storage
mechanisms become switched on thus increasing the body's
absorption rates. The nutrients that are required are glucose

(from Carbohydrate) and amino acids (from Proteins).

THE QUICKER THE BETTER




' PROTEIN

Protein blunts negative effects
Accelerates positive factors in muscle |

Fast Protein Critical . .
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Changes in strength, muscle size, and muscle fiber
size

CARBS /PROTEIN

percentage | : ]
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Don’t Wait




There is muscle damage from any kind of physical activity

The higher the intensity the greater the damage

MUSCLE DAMAGLE
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Muscle Damage




\ CARBS AND PROTEIN AFFECT ON MUSCLE DAMAGE




+ Muscle Fiber Hypertrophy
in Protein Group

30,
25
20

C) protein

%
increase

group
£ carb group
















The total surface area of 100 billion neurons is

equivalent to four (4) full size football fields.







Play Video Clip




THINKING

PRE-MOVEMENT

MOVEMENT

Brain and Movement
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Physical Movements




Neural fatigue in processing (FRONTAL CORTEX)
fatigues other regions of brain function...







Neuronal activity during physical activity

FIRESTORM




The amount of
information we are now
exposed to has increased
more in the last 50 years

than in the previous
5,000.

"Every piece of information you are consciously
or unconsciously exposed to - has to be
processed by your brain!"




Information Overload
Athletes included!
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4 years OLYMPIC

1460 days T IME

339 ’ 040 hours Tlme management

FEvery day matters
Every day counts

The single largest factor in
athletic development is time. watveev ussk




2359

Everyone gets 24 hours
its how you use them that matters

The human body can adapt to less time
but there are serious deficits in mental
and physical performance..

OPEN
24 HOURS




ATHLETE TIME

1-3 WORKOUTS PER DAY
4-6 HOURS BETWEEN WORKOUTS
24 HOURS FOR FULL RECOVERY
1 HOUR MAX FOR HIGH INTENSITY

It is now necessary to monitor athlete time
management with them and for them due to the
societal influences that are affecting development.




Get up and go train...

We know training , training
effect and recovery are

&

optimal early 1n day.. \*
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DONT WASTE YOUR TIME




OPTIMAL?

Morning training is
only effective when

SO athletes are rested...

We know fatigue levels are very high
in morning due to many factors...




HORMONE RELEASE

HEARTRATE
EFFICIENCY
MUSCLE FUNCTION

Neural Fatigue (NF) is defined as an
involuntary reduction in voluntary activation. '\J
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1-3 days

The brain seems to be able to build up
energy deficits or energy reserves over
several days and will function at that level.

CNS READINESS




If you go too hard on your easy days ...
Soon you will be going too easy on your hard days.

QUALITY
RESTED

If you are going to train very hard...
Of course you need to rest very hard.

Keijo Hakkinen FIN
( World’s Leading Power Strength
Scientist)




The whole brain and CNS must be rested

MOTON alr A,
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14
/eural Fatigue NF\,

The inability to attain training loads or subpar
performance is experienced regularly by elite
athletes. It is common for athletes and coaches
to have quality workouts that must be
postponed or cut short due to fatigue, soreness
or the inability to attain desired workloads.




Scientific recommendations have centered in recent
years on recovery methods (reactive) and minimizing
training damage (reactive)

RECOVERY

MINIMIZE DAMAGE




Attempts to prevent rather than treat conditions or
decreased performance potential related to NF.

PROACTIVE CONSIDERATIONS




The approach of simply hoping for the adaptation of
high intensity capacities to build up an athlete's
tolerance to NF is no different than an athlete
getting use to sleeping less and less while having to
train an compete, tired, at world class levels. ]
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Change of plans

Is neural fatigue (NF) taken into consideration in the
planning of training or do we just react to these negative
issues when decreased performance outcomes are visible

in training and or competition results?




030

Lucid dreaming

What lifestyle issues affecting are our athletes?
What are the causes?
How can we limit/minimize them?




PHYSICAL
PSYCHO-SOCIAL
EMOTIONAL
CNS

ATHLETE STRESS




Many athletes create stress!

Just from a hormonal standpoint testosterone
and cortisol indicate that stress destroys much
of the training stimulus and recovery that

results in adaptation...
Daily activity O P E I\]
vields stress! 24 HRS
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s TOTAL ENERGY EXPENDITURE










If we can limit the expenditure of energy during
the waking hours we can build energy reserves for
high level physical /mental activity. Much of this
can be utilized in CNS readiness!

High, = lost fuels
Structural fatigue
Lost CNS readiness
Lost performance

Wasting Energy




STRESS and RECOVERY

Monitoring

TRAVEL STRESS
JOB STRESS

RELATIONSHIP STRESS

FAMILY STRESS

PHYSICAL STRESS
EMOTIONAL STRESS
METABOLIC STRESS

TV VIDEOS
TEXTING
FACEBOOK

SOCIAL LIFE
AFFILOIATIONS
ACADEMICS

~
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READINESS TO TRAIN/COMPETE
A\ i

Poor recovery Moderate recovery Good recovery
Increased risk of Easy training No risk of
overtralning recommended overtralning




STRESS RECOVER

2 . 1 AWAKE ASLEEP
-

o] sk i

B ok perod 1] Steep penod S FIRSTBEAT

16 HOURS 8 HOURS

DAILY STRESS .
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HEARTRATE VARIABILITY




Normal profile




Disturbances

Gd | BN




HRV
High Level

oA oW Level
“VV

The three lowest dips on the trend all occur in
March after nights out drinking on the 10th,
16th and 23rd. The dip from the 12th is

reported to be caused by other stressors.




A marked drop in HRV on New Year’s day
following a late night of NYE celebration that
included alcohol consumption.




Reaction Time best indicator
of CNS Recovery/Readiness

Sending Signals
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SENSORY MOTOR




- s
Under training conditions elite skill based
reactions are at about .186 msecs.
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Reaction Timing Test




I he Importance of SLEEP
In VMlental and Pnysical Performance







Athléte




6 Hours 40 Minutes
4-6 Hours _-

Average sleep for most athletes




27% < 6 HOURS 17% 8 HOURS>

HOURS OF SLEEP 0
Lifeg®
A Athléte
There is 0o way to overcome the deficits of

SLEEP iost sleep. Nightly REN sleep is t2e caly way

to redoot, reexergize and restore the brain
and CNS to levels for optimal performance.




REACT

Twenty four elite athletes reaction
time to visual stimulus rested:

1860 sec

Twenty four elite athletes reaction
time no sleep overnight:




R e Sastomaes

o0 Muscle Restoratlve
. e Organ Restorative
CNS Restorative




et Stanford Sleep Studies

Cheri Mah

The more you sleep the better you perform
Universal + effect on performance
All stats improve in competition level performance
All improve in measured core battery of tests
Most personal bests/records set

Sleep is an absolute predictor of performance in any sport!




HERE'S TO THE
AFTER HOURS




11/2 -21/2 HOURS
OF REM

IN 24 HOURS ‘0 IIII
» g
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REM |
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NON REM REM

1
You need 1 *» -2 1/2 hours of REM

You need 8 hours of total sleep to get it
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Movement Memory
Firing Patterns
Biomechanics

Efficiency




Skill Development

UNPIRACTICE D

= > | Perfection

PRACTICED Innovaﬁon
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Efficiency




SLEEP
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Chronic sleep loss results

decrease 1n glucose metabol

[No Fuels No Enerqgy




40-54 MINS

TOTAL SLEEP

8 HOURS

ACCUMULATED REM

1 » -2% HOURS




Sleep No Sleep

etz B100d flOwatnnsd

8 hours sleep No sleep

Blood Flow in Brain

Nasa
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Hean of -..ov

8 HOURS OF SLEEP




Decreased sleep onset latency
Increase in slow wave sleep
Decrease in total REM sleep and REM sleep density

REM » REM  REM

L ] - ‘

Transition to deep sleep
Lost REM




REM and Alcohol Use




8 HOURS OF SLEEP



Sleep and GROW

&ife of an Athliete
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HGH Release at night
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| early... Lots of HGH
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I-net Generation




Life STRESS
S

TIME LOSS
CNS FATIGUE
RECOVERY DELAYS
METABOLLISM CHANGES
LOSS OF FOCUS

Technology has increased significantly
the sedentary hours per week for all

populations including athletes. . .

-
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Visual Cortex Energy Drain'\*/




During an athletic
competition,
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INTERNET

Rest means Rest..

Nearly 2/3 of
brains activity




Biggest Drain

™ Tracking/following

moving objects

| Depth between

| ~ objects

Speed/Velocity
objects travel

The visual cortex drains much of the CNS | & )
energy during the waking hours. \*f//




VIDEO §k GAMES




Studies conducted at London's
Hammersmith Hospital found that
dopamine levels in players' brains doubled
while competing in video games.

"I really only play Xbox," "I have been playing a lot
of Call of Duty recently. | find myself playing like 30
hours per week. People don't know it's [me]. It is
fun, | am very competitive in everything | do."

&

Michael Phelps \*
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Is not conducive to optimal training,
recovery, adaptation or performance.




Tech creates problems
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Brain Stimulation

R
Delays brains transition from
wake state to sleep




Blue LIgNt

-«

-
Prevents Brain Shutdown
W/
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Limit blue light at mght

-




Avoid Blue Light
=Sy and total darkness

o

&

W/




Change to PINK

W/
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Filters




INCREASE IN TV AND INTERNET TIME IN LAST FIVE YEARS

26 HOURS PER WEEK{




+10-15-20 Hours




High level populations can use blue

ght to advantages!

() Afe of an Athlate
Human Merforsance PFrojeot




facebook

wasting athietes time since 2004




Stimulants

There i1s no way
to make up for
the deficits of
lost sleep with
stimulants

ENERGY DRINKS




se of Stimulants for CNS Faltique

Life of am Athlete
() Faman Perforsance PFroject




What'’s this?




Single Photon Emission Computerized Tomography

ACTIVITY

SPECT




We now have
indisputable
evidence of
systemic
damage and
cumulative
damage.

BRAIN SCIENCE ADVANCES '\*)




FRONTAL BOTTOM
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NORMAL
HEALTHY
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Severe Brain Injury




Stroke




Alzheimer’s

Brain Degeneration



NFL NHL BRAIN INJURY STUDIES




MULTIPLE HEAD INJURIES

€




HEROIN




COCAINE




METHAMPHETAMINE
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WORLD PICTURE EXCLUSIVE

PHELPS
GOES ¢
BONG"-

Obympic gold medal winner
gu%u.ﬂh*(?&ts ppe

14 OLYMPIC GOLD

37 WORLD RECORDS.
2 AWESOME LUNGS.
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National Study of
Substance Use Trends
Among NCAA College

Student-Athletes

Alcohol 83%
MJ 22%




Pure Performance Project

John Underwood

Director,
American Athletic Institute




Substance Use Categories

Alcohol / ST
WETGITERE \ 30
Amphetamines

Anabolic Steroids

Cigarettes
Snuff Tobacco
Cocaine
Ephedrine







The NCAA salutes

440,000

‘.tLJdt‘ﬁY o’t h’l'!r'u

partxipating In

23 SPOrts at
1 ,200 member institutions




JR. ATHLETES REPORTING ALCOHOL USE DURING SPORT SEASON

12 GRADE

o] 11

50 7
40 71
30 1
20 71
10 7
0 k
%USE 14 27 34 42 49 58
AGE 13 14 15 16 17 18

ALCOHOL USE
ATHLETES

Middle School = High School




Junior Level

Athleate Uses of

Mariguana

A% drade % Using

1 3N
. 9% MARIJUANA USE
ATHLETES

y 135 'g
10 19% ~ g y
; 19% = UQQ

iz 20%
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Brain Activity Alcohol

|

Not under i Itoxicated
influence




Brain Activity Marijuana

Not under
influence

1.’-

Stoned
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Healthy Mariiuana
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Take your chances




Alcohol no alcohol one year later




Neuroplasticity new brain cells replace damaged areas




Positives and Negatives

A SINGLE CHECK IN THIS
EVERY CHECK IN THIS COLUMN COLUMN AND IT IS ALL

WILL HELP YOU MAXIMIZE UNDONE

YOUR PERFORMANCE: L
Marijuana

v/ Elevate Blood Glucose

v Rested (8+ hours of sleep) V A l CO h ® l

¢/ Post Training Nutritional Recovery -

v Non-weight Bearing

v/ Rest

v Refuel

v/ Rehydrate
v/ Sleep

Maximum Results for your effort!




ALCOHOL EFFECTS

PHYSICAL/MENTAL




For 24 hours
after heavy
drinking, it 1is
impossible to
have any

training effect
take place

24 HOURS

.

DEFICITS




There are
effects from
any amount of

alcohol.

Even one

drink!

PHYSICAL
COGNITIVE

W/




The hangover 1s just the beginning..
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ALCOHOL>ACETALDEHYDE




The smallest of
measures

IN URINE

(0.02%) non-oxi
glucuronide (Et n the urine.




4-5 DAYS

80 HRS.
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IN BLOOD

3-8 WEEKS




The more you drink the more you
impalr brain, body and CNS function.




DECREASED MENTAL PHYSICAL PERFORMANCE

# 4_;'3"

.

At what level will
alcohol leave a
residual effect and
decreased mental and
physical performance
over time?




Effects of alcohol begin at 1-2 drinks
Effects increase dramatically at 3-4 drinks
Effects at 5-6 drinks have serious residual effect

RESIDUAL EFFECTS




RED GREEN BLUE 12 3550




Minimal Residual § 7




The residual effect of alcohol
or a hangover has been shown to

reduce performance by an average
of 11.4% in elite athlete

populations.

PERFORMANCE POTENTIAL




Muscle Function
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Ethanol is a very small molecule. Because of its size and polarity (charge), it can readily enter
(diffuse without the concomitant expenditure of energy in the form of ATP) through the cell
membrane of skeletal muscle.

In the process, ethanol can disrupt the molecular configuration of the fatty acyl groups of the
phospholipids of the skeletal muscle. Ultimately, this could interfere with several processes
including the entry of calcium ions into the nerve terminal or an increased binding of calcium to
the sarcoplasmic reticulum of the muscle.

Calcium is the cation (a positively charged ion) which is involved in the control of the rate of
release of neurotransmitter into the synapse (the area between the nerve and the muscle) and
plays the most important role in muscle contraction and relaxation.

Thus in summary, alcohol is not a fuel for muscle contraction and alters fuel metabolism to
increase lactate production and decrease lactate degradation. Furthermore, disrupts the
molecular configuration of skeletal muscle and compromises its ability to perform muscle

contraction. ( Balon/Underwood 2004)
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Cardiac Output
Stroke Volume

& Cardiac Arrhythmias

HEART FUNCTION {_J




LUNG FUNCTION




Blood Glucose Levels

The body has trouble
making more glucose
because it is expending its
energy metabolizing the
alcohol. Both of these
effects of alcohol can cause
severe hypoglycemia low
blood glucose levels for 6 to
36 hours after a binge
drinking episode.







Alcohol and Vision




TRAINING HORMONES




TESTOSTERONE
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Heavy maximal level
training followed by
excessive alcohol
consumption can result
in hormonal

disruptions for up to
96 hours (4 days)

TRAINING EFFECT
RECOVERY
PERFORMANCE

THE 96 HOUR HOLE {_J




(P =PRI o 1T
after
the start of
drinking) the ——

testosterone Yestosterone Levels
level was Betsre A OMOl and Aoy
only aboules &l £ ELITE ATHLETES

what it was.. Py A N

FTOM

RETOM

TESTOSTERONE o




Some males who drink heavily & regularly have
testosterone levels similar to female levels.

Alcohol And Testosterone




Females have 1/10th
of the training
hormones of men.

Training effect 1s
much more fragile

»
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Female Training Effect




onger

Females have less of the
enzymes to breakdown alcohol

P

Alcohol>affects on females
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Injury rate for
drinkers 1is 54%

Injury rate for
non drinkers is
23%

NCAA Injury Study




H Maintains muscle mass
Repairs muscle fiber

Fat metabolism
Carbohydrate metabolism

m,d 8

0%

Human Growth Hormone




STRENGTH/POWER




EXPLOSIVE POWER




POWELR ENDURANCE




Drunks Can't JUMP

Static CM Jumps




1|o 2 a3 a
0-20 YARDS

)

ACCELERATION SPEEDAAl




0-10 YARDS
|

START UP SPEED
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LATERAL SPEED







Alcohol

FAT greatly
BURNING affects the

amount of fat
DE&REASED your body can

and will burn

for energy!

Just a mere 24g of alcohol consumption showed whole-body
fat oxidation (the rate at which your body burns fat)
decreased by 73%!

American Journal of Clinical Research




1X DRUNK = 14 DAYS
LOST TRAINING EFFECT

American Athletic Institute has studied the impact of
alcohol on condition in elite athletes. Impact has shown
significant projections in lost physiological condition
that correlates to as much as

14 days of lost training effect.for each time drunk..

WASTING YOUR TIME




Throwing away
vyour hard work?=

one nighs of drinxking
wipes out 2 weeks of tralmng
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The Effects of Marijuana

on High Level
Mental and Physical Performance

John G. Underwood
Director American Athletic Institute




THC Deposit Sites

Global Athlete
MARIJUANA

Education







Write articles
Create Awareness

ATHLETE
LIFESTYLE
ISSUES




A recent study found that

-

: athletes claimed smoking
marijuana prior to a

é @ é competition helps them
FOCUS

focus...




What research has been done worldwide that we
can give our athletes to dispel this perception?




Effects of THC (1 mg) on activation on concept reaction to task

Reaction to task formation

0

44
vor

Before Afte r‘.

- Oranges represent positive and blues negative activation




A

o
THC attaches to receptors in the brain and impacts learning,
memory, reaction, movement

- IN and coordination.




Receptors

There are membranes of particular nerve cells in the brain
that have special protein receptors called, cannabinoid
receptors, that bind with the THC. When the THC binds to
these nerve receptors, a series of chemical reactions occur
that alter the function of those nerve cells.




Deposit Sites




Cannabinoid Receptors
'hot-spots’
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THC bound to receptor sites
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Pre Movement-Movement

PRE MOVEMNENT
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Human Movement

Initiation of impulses for
movement during finger

tapping




: MARIJUANA
& SKILL IMPAIRMENT

SKkill
Recall
Area
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NON USER MARIJUANA USER
SIMPLE HAND SKILL SIMPLE HAND SKILL

POT OR NOT? YOUR CHOICE YOUR GAME




White matter matters

COMMUNICATE
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CEREBELLUM 1§
R Coordination
-

« Equilibrium
« Balance
 Muscle tone
 Ability to perform rapid alternating movements




WEED and REACTION

Psychomotor Speed Average in the

.300-.450msec range.

Reaction Time Elapsed in m ¢

| M2 Mooy
Level of Use

*Highly functional trained athletes
have faster reaction times




Change the way you live
and you will change the
way you can compete..




