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The SEALS met Underwood, who had studied in Finland for three 
years, at the U.S. Olympic Training Center in Lake Placid, N.Y., and 
asked for his help in changing the way SEALs trained.   
                                                                                            Sports Illustrated 
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This ain’t no guessing game… 

Performance Potential 

Performance Actuality 



A science based approach to performance 
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This photo finish shot shows how close the coxless fours 
race was as Great Britain's boat crosses the line 0.08 
seconds ahead of the Canadian crew. 





You are here… 
You signed up for this… 

You owe it to yourself, your teammates to be at your best! 











If you are going to train very hard …  
You need to rest very hard! 



STRESS 







Signal / Neural Drive/ Misfires 
NT’s /Neural Fatigue 

Primary failure/ Core/ 
Skeletal/ Postural 

Hormonal 
Decline 

Metabolism Changes 
Ex. Fuels  Thermal NTs 

Alertness Focus 



The single most impacting  factor in 
athlete performance is CNS READINESS 



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















Stimulant Users have high level CNS 
trauma when they come off effects… 

 
 AFTER EFFECTS: 
CNS Neural Fatigue 
 Sensitivity to Light 
Irritability Anxiety 
Weakness Fatigue  
<Sleep Quality /Quantity  
Moodiness Negative Mood 
Decreased Appetite  
>DOMS and Muscle Soreness.  













Baylor AP 2016 



TOTAL QUALITY MOVEMENTS 











Total bed time shorter 
Total amount of  actual sleep shorter 





COGNITIVE SPEED ACCURACY COGNITIVE FUNCTIONS OF SPORT 

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

    SPEED       ACCURACY 



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 









MUSCLE DAMAGE 
BLEEDS 

OVERSTRETCHED 
MICROTEARS 

FLUID ACCUMULATION 
RESIDUE 

MYOKINES 
PH DAMAGE 

HYPOXIC DAMAGE 
BRUISING 
SWELLING 

FRICTION HEAT DAMAGE 
COMPRESSION DAMAGE 
PERCUSSION DAMAGE 

COMPARTMENT  DAMAGE 
GRAVITATIONAL DAMAGE 
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After 16 stages and day 
after day damage repair 

functions fail!  













In conclusion, drinking 
water at different 

temperatures evoked 
distinct cardiovascular 

and metabolic changes in 
young and healthy 

humans. Drinking cold 
water increased cardiac 

vagal tone and decreased 
substantially the workload 

to the heart and lungs.  



Drinking cold water at 3C degrees decreased : 
Heart Rate 
Blood Pressure 
Core Temperature 
Skin Temperature 
RPE  
CO SV 
RER 
 





JUMP STARTS RECOVERY BY 70% 

BLUNTS DAMAGE BY 83% 

DOUBLES GAINS IN MASS 





The highest rates of nutrient 
uptake occur during the 

first 10mins after training. 





When the workout is over the recovery 
timeline begins. If all you care about is rushing 
to the next activity in your life, you will reduce 

the quality of training impact. 













You could not begin to imagine how important sleep is to 
your performance capacities. Sleep is the single most 

significant factor in trainability, recovery and performance. 

John Underwood 
Human Performance Project 







Sleep        No Sleep 

8 hours sleep                                    No sleep 

Blood flow in brain 

Pre-Movement 
Movement 

Balance 





CHERI MAH  



Extended sleep beyond one's habitual nightly 
sleep contributes to improved athletic 
performance, reaction time, < daytime 

sleepiness, and - mood. Improvements in all 
stats percentage, sprint times, reaction time, 

mood, fatigue, and vigor were all observed with 
increased total sleep time. 

STANFORD SLEEP STUDIES CHERI MAH 



EFFECTS OF SLEEP EXTENSION ON ATHLETIC PERFORMANCE 
The Effects of Sleep Extension on the Athletic Performance of 
Collegiate Basketball Playershttp://dx.doi.org/10.5665/sleep.1132 
Cheri D. Mah, MS1; Kenneth E. Mah, MD, MS1; Eric J. Kezirian, MD, 
MPH2; William C. Dement, MD, PhD1 
1Stanford Sleep Disorders Clinic and Research Laboratory, 
Department of Psychiatry and Behavioral Sciences, School of 
Medicine, Stanford University, Stanford, CA; 2Department of 
Otolaryngology—Head and Neck Surgery, University of California, 
San Francisco, CA 
 
 







It is during sleep that you repair the damage your body systems 

accumulate during your waking hours. GROWTH REPAIR 
RESTORATION RECOVERY AND TRAINING 

EFFECT TAKE PLACE DURING SLEEP. 





Restore Repair Rejuvenate Reload Reboot  





    Body Repair     Neural Repair 



East teams lost during West games 75% of the time…  
3 hour time difference 





SLEEP Connections 
• 39% awaken feeling un-refreshed, fatigued or tired.  

• 31% said they seldom get a good night sleep. 

• 28% reported less than six hours of sleep per night 

• 18% reported getting eight hours or more per night 

• NCAA Average Sleep per night was 6 hours 14 minutes 

 





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

function at that level.  











U.S. Naval Academy 

   6 HRS                 6HRS                8HRS 









MUSCLE DAMAGE 
BLEEDS 

OVERSTRETCHED 
MICROTEARS 

FLUID ACCUMULATION 
RESIDUE 
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FRICTION HEAT DAMAGE 
COMPRESSION DAMAGE 
PERCUSSION DAMAGE 

COMPARTMENT  DAMAGE 
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0        2         4          6    8            10                 12            14             16       18       20       22        24 

AM WORKOUT PM WORKOUT 









 10  11  12     1     2     3     4     5     6     7     8   

A Normal Bedtime 10:00 PM 

    B     Late Sleep 12:00PM 

Athlete  Sleep and HGH Release  











DISTURBANCE 



 



SLEEP EXTRA SLIDES JU 



The more you sleep the less chance that you will be injured! 



T 

Late night eating causes 
disturbances to hormonal 

systems that create 
disturbances to sleep cycles. 



 
 
 

The meal hours influence the brain through hormones that have been 
discovered quite recently like the hypocretin/orexin (which has a common 

action in the food intake behaviors and the circuits of sleep). 

Try as best you can to stick 
to a time schedule for the 
intake of nutrients. Your 
body will establish set 

points for responding to 
hormonal changes 

associated with digestion 
and blood glucose levels. 



























We have stripped our environment of most of the 
signals that would signal our bodies to initiate sleep… 

 
We have added signals that signal our bodies to stay 

awake/ alert… 



We have stripped our environment of most of the 
signals that would signal our bodies to initiate sleep… 

 
We have added signals that signal our bodies to stay 

awake/ alert… 











Physical activity has a significant influence on the body 
temperature. The warmer the organism is during the day, 

the stronger becomes the action of sleep hormone 
(melatonin) on the fall of body temperature in the evening.  

 ANAEROBIC 

AEROBIC 

MIDNIGHT NOON 



During high intensity exercise your body's 
system for regulating temperature is kicked 
up into high gear. Heat production by the 

body can cause your internal temperature to 
rise up to as high as 104 degrees Fahrenheit 

Aerobic activities are traditionally associated with a deeper sleep. 









JUNIOR ATHLETES 6:40 MIDDLE SCHOOL – HIGH SCHOOL 
SENIOR ATHLETES 6:14  COLLEGE NCAA 

ELITE ATHLETES 6:30       OLYMPIC PROFESSIONAL 





The average sleep for an NCAA athlete is 6 hours 14 minutes… 





If you are tired most of the time… 
                          You can get used to being tired!  





The brain seems to be able to build up 
energy deficits or energy reserves over 

several days and will function at that level.  





Banged up, beat up, sore, inflamed? 

Try understanding the recovery processes and you will greatly 
increase the quality of your training.  Gains in condition and 
performance are limited without proper recovery methods …  



Sleep and Basketball Performance 

Subjects demonstrated a faster timed sprint 
Shooting accuracy improved 

Free throw percentage increasing by 9% 
3-point field goal percentage increasing by 9.2% 

Psychomotor Vigilance increased 
Reaction Time Faster 

Mood Elevated 
Increased Energy 

Decreased Fatigue 
 

Subjects also reported improved 
overall ratings of physical and 

mental well-being during 
practices and games. 

EFFECTS OF SLEEP EXTENSION ON ATHLETIC PERFORMANCE 
The Effects of Sleep Extension on the Athletic Performance of Collegiate Basketball Players 



Extended sleep beyond one's habitual nightly 
sleep contributes to improved athletic 
performance, reaction time, < daytime 

sleepiness, and - mood. Improvements in all 
stats percentage, sprint times, reaction time, 

mood, fatigue, and vigor were all observed with 
increased total sleep time. 

STANFORD SLEEP STUDIES CHERI MAH 




