
John Underwood 
HUMAN PERFORMANCE PROJECT 



The single largest factor in athlete performance is CNS readiness 









 “CNS – a New Challenge and Possibility  in High Performance Sports” 

John Underwood USA 







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, 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 
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.” 







 
 

 
  
 

 

 
 
 
 
   
 
 
 

 
•The conscious mind processes 40 

bits of data per second 
 
 

 
•Thinking - delivers thoughts to 
90 trillion cells  
 
 

 
•The unconscious mind operates 

at 40 million bits of data per 
second  

 

 
•For every positive thought – You 
have 16 negative thoughts.  
 

NEGATIVE COACHING DOESN’T PRODUCE POSITIVE RESULTS  



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 



 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 

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. 

It is all in your Head… 
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 
down for eight… The body can adapt to less sleep but 

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 
 





PAIN 

Modulated by Brain CNS 

Feed Forward  Feed Back System 



Five ascending  
pain-conducting 

 neuronal pathways 
 

NEUROTRANSMITTER MODULATED  



The importance of the connection between serotonin and dopamine stems from the 
balance that must be maintained within the body  for brain /body function 









As soon as the body starts moving, serotonin is released.  
It functions as an accelerator for movement and makes 

motor neurons more active. 

It is actually a surplus of serotonin that triggers a braking 
mechanism in the brain. In other words, serotonin 
functions as an accelerator but also as a brake when the 
strain becomes excessive.   
                Jean-François Perrier from the Department of Neuroscience and Pharmacology 

Florence Cotela, Richard Exleyb, Stephanie J. Craggb, and Jean-François Perriera,1 
aDepartment of Neuroscience and Pharmacology, University of Copenhagen, 2200 
Copenhagen, Denmark; and bDepartment of Physiology, Anatomy 
and Genetics, University of Oxford, Oxford OX1 3PT, United Kingdom 

Serotonin spillover onto the axon initial segment of motor neurons 
induces central fatigue by inhibiting action potential initiation. 



















Mood Stability and NT Ratios of SEROTONIN AND DOPAMINE  



PMS symptoms, including 
mood issues, occur during 
the last (luteal) phase of 

the menstrual cycle, which 
starts after ovulation — 

typically day 14 to 28 of a 
woman’s monthly cycle.  

Once menstruation starts, 
mood swings usually 

disappear. 

Critical level for 
MOOD STABILITY 







For more than a century, the accepted figures for 

mean simple reaction times for college-age 

individuals have been about 190 ms (0.19 sec) for 

light stimuli and about 160 ms for sound stimuli 

(Galton, 1899; Fieandt et al., 1956; Welford, 1980; 

Brebner and Welford, 1980).  

 

 

Fastest  Gamer 0.191 slowest is .246. 
 Fastest Non-Gamer is .209 slowest is .318. 







   1x/ week        3-4x/week             Daily 
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After 16 stages and day 
after day damage repair 

functions fail!  



When the brain is fatigued it makes mistakes 



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.  After heavy stress from high impact training or loads above 90% or 
speeds above 90% this connection is impaired. 



The brain builds up energy deficits or 
energy reserves over several days and will 

function at that level.  

















"Every piece of information you are consciously 
or unconsciously exposed to - has to be 

processed by your brain!" 

The amount of 
information we are now 

exposed to has increased 
more in the last 50 years 

than in the previous 
5,000. 



When people are familiar with a tune, their brains show increased activity in the regions shaded 
in green in this fMRI image. Red areas respond to salient autobiographical memories, and blue 

areas respond to tunes that a person enjoys. The brain region known as the dorsal medial 
prefrontal cortex responds both to familiarity and autobiographical associations (yellow). 





It is very clear that these technology 
issues begin at a very early age. 



This is the difference between what 
you say you want  the most and what 
will prevent it from ever happening… 



We now process more information  in the 
last ten years than the previous 5000 years  



BRAIN ACTIVATED DURING READING BOOK 



BRAIN ACTIVATED WHILE ON INTERNET 



LISTENING TO YOUR TUNES IS NOT RESTING YOUR BRAIN 

Listening to music has a global effect on brain activity… 



Even listening to 
music stimulates the 

brain and CNS.  
As a matter of fact, 

music’s effect on the 
brain is global. If you 

want to spare CNS 
energy learn how to 

simply clear your 
mind and relax.  

lifeofanathlete/humanperformanceproject 



Stress Accumulation during waking hours is not the goal… 

The goals is to reduce as much as possible the stress and stressors 
that impact high level mental and physical performance… 









Blue light has impact on all humans… 







BLUE LIGHT  SPICY FOODS  ALCOHOL 
WEED CAFFIENE  NICOTINE ENERGY 
DRINKS OVERSTIMULATION SLEEP DEBT 
SUGAR EXCESSIVE CARBS LATE AT NIGHT 



THIS IS 
NOT REST 













Delays brains transition from 
wake state to sleep 



























20 to 40 percent of your total 
resting energy expenditure to 

maintaining the electrochemical 
gradient or membrane potential 

within the cells 

The role that electrolytes 
play with neurotransmitter 
release is a major part of 

brain function. These 
chemicals direct numerous 

brain processes. 



Each ion has it’s own rules and body 
movement is a result of each of these ions! 





Nicola Coppedè and colleagues from the Institute of Materials for Electronics and Magnetism in Parma  

Cotton thread to monitor athletes’ dehydration 















The key factor in training and competing consistently at a high level is RECOVERY 



   W, 7-1 

   W, 3-2 

   W, 5-1 

   W, 5-2 

   L, 0-1 

   L, 0-5 
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Nothing good happens after midnight 

Remember what is important… You are an Athlete 




