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The single largest factor in athlete performance is CNS readiness 
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Highest Levels of Fatigue 
ÅResearch 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, sleep, bloodglucose 
levels, motivation, self belief, prior knowledge of the 
duration of exercise, cerebral and arterial oxygenation, 
muscle glycogen storage, fluid loss, thirst, heat, and 
moreΦ Lƴ ŦŀŎǘΣ άǘƘŜ ǇǊŜŘƛŎǘƛƻƴ ƻŦ ǘƘƛǎ ƳƻŘŜƭ ƛǎ ǘƘŀǘ 
ǇƻǘŜƴǘƛŀƭƭȅ ŜǾŜǊȅǘƘƛƴƎ Χ Ŏŀƴ ǇƻǘŜƴǘƛŀƭƭȅ ŀŦŦŜŎǘ ŀǘƘƭŜǘƛŎ 
performance. But that the most important of these 
ŜŦŦŜŎǘǎ ōŜƎƛƴ ŀƴŘ ŜƴŘ ƛƴ ǘƘŜ ōǊŀƛƴΦέ 







 
 

 
  
 

 

 
 
 
 
   
 
 
 

 
ÅThe conscious mind processes 40 

bits of data per second 
 
 

 
ÅThinking - delivers thoughts to 
90 trillion cells  
 
 

 
ÅThe unconscious mind operates 

at 40 million bits of data per 
second  

 

 
ÅFor every positive thought ς You 
have 16 negative thoughts.  
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An f MRI map of a resting state network that shows the connections 
between the sub-regions of the thalamus with other parts of the 

brain. The different colors represent the overall functional association 
of the sub-regions with other areas of the brain. 

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

Vanderbilt Institute of Imaging Science 



É Impact of Sleep on performance 
É Impact of Alcohol and Marijuana on performance 
É Impact of Technology Use on performance 
É Impact of Neural Fatigue on performance 
É Impact of Blood Glucose on performance 
É Impact of Hydration of performance 
É Impact of Stress on performance 
É Impact of Mood on performance 
É Impact of Energy Drinks on performance 
É Impact of Diet on performance 

Brain function during performance is being 
studied world wide. Whether you are an 

athlete, musician, actor, dancer, or student 
Central Nervous System (CNS) Readiness is the 

single biggest factor in performance. 

Lǘ ƛǎ ŀƭƭ ƛƴ ȅƻǳǊ IŜŀŘΧ 
What makes awesome happen? 



The brain provides what is known as neural drive to the body. This is the electrical signal sent 
from the brain to the muscular system, which activates muscle fibers that are responsible for 
generating power. When an athlete trains, neural drive from the brain is strengthened, which 

increases the number of muscle fibers activated- also known as improved motor unit 
recruitment. Young athletes do not yet command this process but by training over time this 
activation develops. Eventually the recruitment increases force development and outputs. 



Fatigue levels in the frontal cortex decrease functions 
in pre-movement and movement regions of the brain 



















The human body was meant to be up for 16 hours and 
Řƻǿƴ ŦƻǊ ŜƛƎƘǘΧ ¢ƘŜ ōƻŘȅ Ŏŀƴ ŀŘŀǇǘ ǘƻ ƭŜǎǎ ǎƭŜŜǇ ōǳǘ 

mental and physical  performance is degraded. 
  John Underwood Human Performance Project 



Once in a state of fatigue the more you struggle to close the gap between what you 
can do and what you think you can do, the further down the performance curve you 

move and the more compromised you are!   John Underwood Human Performance Project 

Norcal Fire Fighter HPP 



COGNITIVE SPEED ACCURACY COGNITIVE FUNCTIONS OF SPORT 

The longer you are in wake state the more mental function fails! 

    SPEED       ACCURACY 







Blink rates vary quite a bit depending on emotional and 
mental states. Stress and anxiety tend to increase a 
person's blink rate (SLOWER). Intense concentration 

tends to reduce the blink rate(FASTER), and if you're in 
a situation that implies some STRESS, your blinking rate 
can go way down (RAPID) -- presumably to INCREASE 

HYPERVIGILENCE. 







6 World Records and each one predicted prior to competition!  







Initiation of movement 
Power Outputs 
Force Development 
Neural Drive 
Reaction 
 
 
 
 
 
Focus 
Concentration 
Processing 
Reaction 
 




