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A!coach!can!be!with!an!athlete!for!three!hours!in!a!day…!

but!what!is!happening!in!the!other!21!hours?!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Joachim!!Cruz!



8% 
DNA+of+thirteen+individuals+
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No amount of 
talent will 
overcome a 

lifestyle that is 
in conflict with 
elite athletic 
performance… 
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++Olympic+Games+



Modernization has affected factors in 
athlete development  which are clearly 
not conducive to optimal mental and 

physical performance… 

!

!





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. 

Time!to!train!



If we do not teach athletes to live an optimal 
lifestyle They will still make one up! 





LIFESTYLE AND RECOVERY 

The!single!most!overlooked!aspect!of!athlete!

failure!is!issues!related!to!recovery…!



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





The single biggest factor in   
         optimal performance  





100,000!Chemical!reacFons!per!second!during!athleFc!compeFFon!





The+effect+of+sleep+on+high+level+mental+and+
physical+performance+

The+effect+of+stress+on+high+level+mental+and+
physical+performance+

The+effect+of+social+drugs+on+high+level+mental+
and+physical+performance+











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! 



In sport we spend most of 
our time looking at 

positives and ignore to a 
great extent the negatives… 



ALL SYSTEMS GO 

Blood glucose up  
Muscles Fueled 

Hydrated 
  Body systems rested 

CNS rested 
Hormones up 



Poor Diet 
Poor Sleep 

Stress 
CNS Overstimulation 

Social Drug Use 
Poor Recovery  

Poor Training Methods 

ALL SYSTEMS NO 



24 HOURS 



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

muscle systems… 

BODY MUST BE RESTED WHEN YOU TRAIN 



RECOVERY 

DYNAMICS OF RECOVERY AND TIME 



During!the!first!hour!aKer!a!workout!the!majority!of!

recovery!takes!place!and!training!effect!is!maximized.!



The!single!most!criFcal!factor!in!training!effect!

taking!place!or!not…!!



The!highest!rates!of!nutrient!

uptake!occur!during!the!

first!10mins!aKer!training!.!
!!

This!is!because!all!the!nutrient!transport!and!storage!

mechanisms!become!switched!on!thus!increasing!the!body's!

absorpFon!rates.!The!nutrients!that!are!required!are!glucose!

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





CARBS!/PROTEIN!!



There!is!muscle!damage!from!any!kind!of!physical!acFvity!

The!higher!the!intensity!the!greater!the!damage!



!!!!!!!!!!!!NORMAL!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!MODERATE!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!EXTREME!!



CARBS+AND+PROTEIN+AFFECT+ON+MUSCLE+DAMAGE+

CARBS!!!!!!!!!!!!!!!!!!!!PROTEIN!













The total surface area of 100 billion neurons is 
equivalent to four (4) full size football fields. 







Brain and Movement 



Physical Movements 



Neural!faFgue!in!processing!(FRONTAL!CORTEX)!

faFgues!other!regions!of!brain!funcFon…!



FaFgue!levels!in!the!frontal!cortex!decrease!funcFons!

in!pre^movement!and!movement!regions!of!the!brain!



Neuronal activity during physical activity  



"Every'piece'of'informa0on'you'are'consciously'
or'unconsciously'exposed'to'7'has'to'be'

processed'by'your'brain!"!

The!amount!of!

informaFon!we!are!now!

exposed!to!has!increased!

more!in!the!last!50!years!

than!in!the!previous!

5,000.!



Athletes!included!!



The single largest factor in  
athletic development is time… Matveev USSR 

   Time management 

Every day matters  
 Every day counts 



         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… 



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!Fme!

management!with!them!and!for!them!due!to!the!

societal!influences!that!are!affecFng!development.!



We know training , training 
effect and recovery are 
optimal early in day…  



Fatigued  
Forget it 



We!know!faFgue!levels!are!very!high!

in!morning!due!to!many!factors…!

Morning!training!is!

only!effecFve!when!

athletes!are!rested…!



Neural!FaFgue!(NF)!is!defined!as!an!

involuntary!reducFon!in!voluntary!acFvaFon.!



The!brain!seems!to!be!able!to!build!up!

energy!deficits!or!energy!reserves!over!

several!days!and!will!funcFon!at!that!level.!!



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) 

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







!

The!inability!to!acain!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!faFgue,!soreness!

or!the!inability!to!acain!desired!workloads.!



ScienFfic!recommendaFons!have!centered!in!recent!

years!on!recovery!methods!(reacFve)!and!minimizing!

training!damage!(reacFve)!



Acempts!!to!prevent!rather!than!treat!condiFons!or!

decreased!performance!potenFal!related!to!NF.!!



The+approach+of+simply+hoping+for+the+adapta1on+of+
high+intensity+capaci1es++to+build+up+an+athlete's+
tolerance+to+NF+is+no+different+than+an+athlete+

ge[ng+use+to+sleeping+less+and+less+while+having+to+
train+an+compete,+1red,+at+world+class+levels.++



!Is!!neural!faFgue!(NF)!taken!into!consideraFon!in!the!

planning!of!training!or!do!we!just!react!to!these!negaFve!

issues!when!decreased!performance!outcomes!are!visible!

in!training!and!or!compeFFon!results?!





PHYSICAL 
PSYCHO-SOCIAL 
EMOTIONAL 

CNS 

ATHLETE STRESS 



Just!from!a!hormonal!!standpoint!testosterone!

and!corFsol!indicate!that!stress!destroys!much!

of!the!training!sFmulus!and!recovery!that!

results!in!adaptaFon…!!

Daily!acFvity!

yields!stress!!









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! 

Wasting Energy 



TV VIDEOS  
 TEXTING  
 FACEBOOK 

SOCIAL LIFE  
AFFILOIATIONS 

ACADEMICS 
 

TRAVEL STRESS 
JOB STRESS 

RELATIONSHIP STRESS 
FAMILY STRESS 

PHYSICAL STRESS 
EMOTIONAL STRESS 
METABOLIC STRESS 



Poor recovery 
Increased risk of 
overtraining 

Moderate recovery 
Easy training 
recommended 

Good recovery 
No risk of 
overtraining 



 AWAKE  
STRESS 

  16 HOURS       8 HOURS 

ASLEEP 
RECOVER 

DAILY STRESS 











!The!three!lowest!dips!on!the!trend!all!occur!in!

March!aKer!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!celebraFon!that!

included!alcohol!consumpFon.!

HRV++



Reaction Time best indicator  
of CNS Recovery/Readiness 

Sending Signals 



SENSORY MOTOR 



Under!training!condiFons!elite!skill!based!

reacFons!are!at!about!.186!msecs.!!



Reaction Timing Test  











1!!!!2!!!!!!!3!!!!!!!!4!!!!!!5!!!!6!!!!!!7!!!!!!!!!!8!!!!!!!!!!!!!9!!!!!!!!10!HRS!

HOURS!OF!SLEEP!



REACT 
Twenty four elite athletes  reaction 

time to visual stimulus rested: 

.186 Sec. 

Twenty!four!elite!athletes!reacFon!

Fme!no!sleep!overnight:!

.246 Sec. 





The!more!you!sleep!the!becer!you!perform!

Universal!!+!effect!on!performance!

All!stats!improve!in!compeFFon!level!performance!

All!improve!in!measured!core!bacery!of!tests!

Most!personal!bests/records!set!

!

Sleep!is!an!absolute!predictor!of!performance!in!any!sport!!

!

!

Cheri!Mah!







RECHARGE 



You need 1 ½ -2 1/2 hours of REM 
You need 8 hours of total sleep to get it 











!!



TOTAL SLEEP    ACCUMULATED REM 

  8 HOURS   1 ½ -2  HOURS 

4-6 HOURS 40-54 MINS 

½!



Sleep  No Sleep+

8+hours+sleep++++++++++++++++++++++++++++++++++++No+sleep+

Blood!flow!in!brain!

Pre^Movement+
Movement+
Balance+

Nasa!




