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CNS READINESS

The single largest factor in athlete performance is CNS readiness




4 Brain Science

We have

come a
long way!
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Performa

and end

Optimal Athletic Performance

It starts with your brain!

() Life of an Athlete
Human Performance Pro ject

nce
S in

JA S

Jelly



Many Factors in Fatigue

Highest Levels of Fatigue

* Research shows that motor recruitment and
fatigue during exercise will be affected by a huge
variety of factors, including emotional
state, mental fatigue, recovery from previous
exercise, motivation, self belief, prior knowledge
of the duration of exercise, cerebral and arterial
oxygenation, muscle glycogen storage, fluid loss,
thirst, heat, and more. In fact, “the prediction of
this model is that potentially everything ... can
potentially affect athletic performance. But that
the most important of these effects begin and
end in the brain.”




Many Factors in Fatigue

Highest Levels of Fatigue

A Research shows that motor recruitment and fatigue
during exercise will be affected by a huge variety of
factors, includinggmotional statemental fatigue
recovery from previous exercisgeep,bloodglucose
levels, motivation self belief, prior knowledge of the
duration of exercise, cerebral and arterial oxygenation,
muscle glycogen storage, fluid loss, thirst, heat, and
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Brain is incredibly complicated
Body is simple \/




100,000 Chemical reactions per second during athletic competition
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Arhe conscious mind processes 40
bits of data per second

AThe unconscious mind operates
at 40 million bits of data per
second

AThinking- delivers thoughts to
90 trillion cells

A-or every positive thought You
have 16 negative thoughts.
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An f MRI map of a resting state network that shows the connectior
between the sukregions of the thalamus with other parts of the
brain. The different colors represent the overall functional associati
of the subregions with other areas of the brain.

What neuroscientists call its resting state. What the brain is doing when an individual i
not focused on the outside world has become the focus

Restmg State
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Vanderbilt Institute of Imaging Science

Even when at rest brain
regions remain connected
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What makes awesome happen? @
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Impact of Sleep on performance

Impact of Alcohol and Marijuana on performance
Impact of Technology Use on performance
Impact of Neural Fatigue on performance

Impact of Blood Glucose on performance

Impact of Hydration of performance

Impact of Stress on performance

Impact of Mood on performance

Impact of Energy Drinks on performance

Impact of Diet on performance

@N S Brain function during performance is being

studied world wide. Whether you are an
athlete, musician, actor, dancer, or student

R EAD[I M ESS Central Nervous System (CNS) Readiness is

single biggest factor in performance.




BRAIN MUST BE HIGHLY RESTED i

///

MUSCLES MUST BE HIGHLY RESTED

I




Fatigue levels in the frontal cortex decrease funcitic

In preemovement and movement regions of the brai




Glucose makes you shine!

Glucose is the form of sugar that travels in your bloodstream to fuel the
mitochondrial furnaces responsible for your brain power. Glucose is the only fuel
normally used by brain cells. Because neurons cannot store glucose, they depend on
the bloodstream to deliver a constant supply of this precious fuel. This means you
must keep your blood glucose levels up during a long day in order to function at a
high level for mental performance. This is just as important in practice asitisina
competition. A few sips of Gatorade or Powerade or some simple carbs or even non-
acidic fruit will release glucose into your bloodsteam and you will perform! You can
find info on this topic in the Power Back Diet!
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NO GLUCOSE NO WAY

What your BRAIN runs on?

Even at 50mL levels of blood
glucose, mental decline is in
process. Focus, processing,
attention, alertness,
reaction, are affected. An
athlete who eats lunch at
11:30 A.M. daily has potential
50mL levels which impair
quality of training in the
late afternocon or upon waking
in the morning.

Life | 0"

In the healthy normal functioning brain, glucose is the only substrate utilized for energy
metabolism. Thus hypoglycemia (Low Blood Sugar) presents the brain with a very serious
problem. Brain glucose consumption is normally about 10 mg per 100 ml., accounting for
almost 75 percent of the liver's production of glucose and further attesting to the brain's
heavy reliance and dependence on glucose. While most other tissues can shift to utilizing
free fatty acids (FFA) as an alternative energy source when glucose is lacking, the brain
cannot because they are excluded by the blood-brain barrier. While there is some evidence
that the brain can utilize PB-hydroxybutyric acid for energy metabolism when glucose levels
are low or when fats are being mobilized for energy metabolism throughout the rest of the
body, the brain could never supply its high energy demands by this method alone in the
absence of glucose. Thus the brain is dependent on an uninterrupted supply of blood-borne
glucose to energize its cells.

EFFECTS OF GLUCOSE DEPRIVATION ON THE BRAIN

Decreases in blood glucose bring on disturbances in cerebral function. Depending on the
level of hypoglycemia, these changes range from mild sensory disturbances to coma. At blood
glucose levels of 19 mg per 100 mL or below (normal is 60 to 120 mg per 100 mL), a mentally
confused state occurs. Brain 02 utilization falls to 2.6 mL per 100 g per minute (normal,
3.5 mL per 100 g per minute) and glucose utilization drops as well. Coma commences when
glucose levels fall to 8 mg per 100 mL.

Life of an Athlete
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Order and rate of glycogen refueling

¢ Y| Life of an Athlete
‘ Human Performance Project




Life of an Athlete Human Performance Project

PERFORMANCE /229
/7

o




SLEEP AND COGNITION

Cognitive Output and Sleep
Restriction of sleep produces a
neural sleep wave pattern that is
sometimes observed in depression.

A reduction in sleep reduces higher
levels of cognition such as problem
solving, high speed decision making,
processing and reaction. Much of your

sport depends on how you think and
quickly react. Sleep and you will see
more functional mental performance.
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A human brain
produces as many as
12,000 to 50,000
thoughts per day
depending on how deep

a thinker a person is.
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Duration of limits of performance

MENTAL Y ICAL
14 HOURS HOURS

I 1

OPTIMAL PERFORMANCE

If the body and CNS is rested it can perform for long
periods of time at high output capacities. Mental outputs
of up to 14 hours and physical outputs up to 2-3 hours
are possible. There are many factors that influence
these time durations. Sleep, glucose levels, stress,
fatigue, alcohol, marijuana... Studies indicate that CNS
function clearly impact physical function. The CNS
builds up energy reserves or deficits over one to three
days and will function at those levels. Take into
consideration every possible option to recover and
recharge. You will increase the quality at which you
train and compete.

Life of an Athlete
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The human body was meant to be up for 16 hours and
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mental and physical performance is degraded.
John Underwood Human Performance Project
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Once In a state of fatigue the more you struggle to close the gap between what
can do and what you think you can do, the further down the performance curve
move and the more Compromised you aredhn underwood Human Performanc
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Circadian rhythm of performance
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CNS as a PREDICTOR

“Soviet coaches knew for decades that the
condition of the athlete’s nervous system is the
most important variable in posting an elite
performance and breakthrough neuroscience
research by their fellow countrymen had given
them an undeniable advantage over the rest of
the world. Simple and effective tests of the CNS
tonus were developed: the grip, the standing
vertical jump, the critical blinking frequency, the
latent reaction time, tapping with a pencil and
hitting a maximal number of dots in 5sec, etc.”

USSR 1940°s- 1980°s




Blink rates vary guite a bit depending on emotional ar
mental states. Stress and anxiety tend to increase
person's blinkate (SLOWERNtense concentration

tends to reduce the blinkate(FASTER9Nnd if you're In

a situation that implies som8TRES$our blinking rate

can go waylown (RAPID} presumably tdNCREASE
HYPERVIGILENCE.
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HOW STRONG IS THE SIGNAL?
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CNS Readiness & Neural Connection

Increases in explosive muscle
strength (contractile RFD and impulse) were
observed after heavy-resistance strength
training. These findings could be explained by
an enhanced neural drive, as evidenced by
marked increases in EMG signal amplitude
and rate of EMG rise in the early phase of
muscle contraction.

If our CNS is rested and ready we increase performance potential

Increased rate of force development and neural drive of human skeletal muscle following resistance training
Per Aagaard , Erik B. Simonsen , Jesper L. Andersen , Peter Magnusson , Poul Dyhre-Poulsen
loumnal of Applied PhysiologyPublished 1 October 2002Vol. 93no. 4,1318-1326D0I: 10.1152/japplphysiol.00283.2002
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Nicolay Onokin WR PoleVault Olympic Champion
USSR Master Coach and Scientist

Listen to the following recommendations on CNS
by Prof. Nikolay Ozolin.

Buy a hand grip dynamometer of the kind used in physical therapy clinics and test yourself daily.
Never change the testing protocol: do it at the same time of the day, with the same hand, in the
same posture, with the same warm-up or lack of thereof, etc. Make only one attempt.

The number itself does not reflect the level of your CNS excitability; it is the pattern charted over
time that matters. When your training load is appropriate, there will be little daily variance: 1-2kg
or 2.2-4.4 pounds. A greater decrease indicates an excessive training load, an insufficient recovery,
a nervous fatigue, an early phase of overtraining, or some disturbance in your regimen or your life.
A slight drop for one to three days following a competition is normal however.

“Analysis of daily values of grip strength gives the opportunity not only to objectively control
changes in the nervous system excitability, but also to direct it into the right direction with the help
of the daily regimen, massage, training, and pharmacology,” continues Ozolin. “A reminder: a
calm and long cross country run through the woods lowers excitability and brief but intense work,
including strength work, increases it. Training in the pre-competition days and a warm-up the day
before the competition restrains an increase in excitability while passive rest filled with thoughts
about the upcoming competition sharply increases it.”

The Soviet champion, scientist, coach offers more advice on fine-tuning your CNS condition in

the days before the competition:

* Don’t rest longer than 24 hours before the event.

* Perform a warm-up specific to your event 24 hours before the competition.

* Do a light workout if nervous on the days leading up to the competition.

« Skip the workout if don’t feel like training after the warm-up.

« Don't push it in the days after an unsuccessful competition. No point in punishing yourself... train light and do
exercises that are not specific to your sport.

Life of an Athlete
Human Performance Project
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Valery Brumel US
High Jump ! Flop

RS ,;~'..¢’§"-—~— i
T
A gy

Brumel stradeled this height, a jump
of 2.23 metres (7 feet 4 inches)!

CNS Tests Used by Russians in 1961
to Show Performance Readiness

It was 1961 and Russians were flying high. Yuri Gagarin was the first man in space. Valery

Brumel was breaking world records in the high jump. Every day the latter’s coach would test

his grip strength. He knew that this test was the simplest way to gage the work capacity and

excitability of the athlete’s CNS—the single most important variable in posting great results. That

day the chart showed that the sportsman’s grip had suddenly spiked up. The coach shook his head;

he knew that this indicated premature peaking. He did not want his star jumper to leave his best
performance in the gym—to get “discharged”, as Russian athletes would say. So Brumel took a

harder than planned workout and the excitation came down but several days later started climbing

up again. Another workout, a light one this time, brought it down once more. The coach’s adjustments
worked like a charm. On the day of the championship Valery Brumel’s grip strength was off

the charts, his nervous system in peak form, another record fell...The Soviets knew in 1961 that the CNS
was the most indicative measurable factor in performance and we are just getting on this page in 2015.
Much of our Human Performance Project has been associated with this CNS readiness phenomenon. We
have utilized simple phone apps to measure on a day to day basis athlete readiness to train and
compete. That is the power of science that can make you a champion!

Soviet coaches knew for decades that the condition of the athlete’s nervous system is the

most important variable in posting an elite performance and breakthrough neuroscience research

by their fellow countrymen had given them an undeniable advantage over the rest of the world.
Simple and effective tests of the CNS tonus were developed: the grip, the standing vertical jump, the
critical blinking frequency, the latent reaction time, tapping with a pencil and hitting a maximal

number of dots in 5sec, etc.
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6 World Records and each one predicted prior to competition!
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mel dominated the high
h decade 1961-1971
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Initiation of movement
Power Outputs

Force Development
Neural Drive

Reaction

) Neuro
| Transmitters

Focus
Concentration
Processing
Reaction



Cognitive function

Initiation of human movement

NEUROTRANSMITTER REGULATED




