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NEED FOR SLEEP

REM
NON-REM (D iv ided  in to  3  s tages  ‘ l i ght ’  s leep  in  s tages  1  and  2 ,  through  to  ‘deep ’  s leep  in  s tage  3 .    

TWO TYPES :  

The  durat ion  and  compos i t ion  o f  normal  s leep  changes  across  the  l i fe  cyc le .  A t  the  ages  most  re levant  to  asp i r ing
and es tab l i shed  a th le tes ,  a  s leep  of  8–10hours  for  an  adolescent  (aged 15  years )  conta ins  approx imate ly  57%
l ight  s leep ,  22% deep  s leep  and  21% REM s leep ;  and  a  s leep  o f  7–9  hours  for  a  young adult  (aged 30  years )
conta ins  approx imate ly  61% l ight  s leep ,  16% deep  s leep  and  23% REM s leep .  



All living organisms, at least those who survive more than few

days, exhibit a biological rhythm dictated by the rotation of the

earth. The Circadian rhythm  describes an internal biological

clock follows the 24 hour day/night cycle it is independent on the

passage of night and day.

 

The cells that control circadian rhythm are found in a structure

called suprachiasmatic nucleus (SCN) and consist of 20,000

nerve cells which are responsible for the daily cycling behaviour

of our body and brain.

THE CICRADIAN RHYTHM

Source -https://www.lenscience.auckland.ac.nz/en/about/teaching-and-learning-resources/senior-biology-learning-resources/circadian-rhythms-keeping-time/what-are-circadian-rhythms.html

 

https://www.lenscience.auckland.ac.nz/en/about/teaching-and-learning-resources/senior-biology-learning-resources/circadian-rhythms-keeping-time/what-are-circadian-rhythms.html


CYCLING OF BODY
FUNCTIONS (LEFT) AND
HORMONES (RIGHT)
OVER A 24-HOUR
PERIOD 

Source:  WHY WE SLEEP – prof. Matthew Walker



M E L A T O N I N

Behind the SCN lies a very small structure called the pineal gland,
which secretes a hormone called melatonin.
(Helps set sleep cycles based on the light received in the eyes. )
 
The SCN signals the brain to release melatonin and this signals the
body it is time to sleep.

Source - Source: https://biologydictionary.net/pineal-gland/
 



ADENOSINE AND SLEEP PRESSURE 

Al l  the  ce l l s  in  the  body  requ i re  energy  and  that  come in  shape  of  the  adenos ine  t r iphosphate  (ATP) .  As  the  ATP  i s
broken  down produc ing  energy  to  power  the  body ,  i t  loses  i t ’ s  phosphate  and  becomes  adenos ine .  

Therefore ,  a f ter  a  busy  day  there  i s  a  bu i ld -up  o f  adenos ine  in  the  body ,  and  in  par t i cu lar  in  the  bra in .  The
increase  o f  adenos ine  c reates  a  “ s leep  pressure” ,  s igna l l ing  a  bra in  to  s leep .



THE SLEEP-WAKE
CIRCADIAN RHYTHM
ALONGSIDE THE SLEEP
PRESSURE CAUSED BY
ADENOSINE 



CHRONOTYPES 

Chronotype  i s  a  genet i ca l l y  determined  pred ispos i t ion  that  modi f ies  each  ind iv idua l ’ s  pre ference  to  be  most  ac t i ve
in  the  morn ing  ( ‘morn ingness ’ ) ,  the  midd le  o f  the  day  (ne i ther  type )  or  in  the  even ing  ( ‘ even ingness ’ ) .57  113  In
re la t ion  to  chronotype  d is t r ibut ion ,  as  def ined  by  the  ‘morn ingness–even ingness ’  pre ference  cont inuum,114  a  skew
towards  ‘morn ingness ’  has  been  repor ted  in  e l i te  a th le tes .5  



DAILY VARIATIONS IN COMPONENTS OF SPORTS
PERFORMANCE BEFORE TRAVEL 

Before  cons ider ing  the  consequences  o f  je t  l ag  for  spor t ing  per formance ,  i t  i s  essent ia l  to  note  that  there  are
spec i f i c  t imes  o f  day  when rhythms assoc ia te  w i th  peak  spor t ing  per formance .  

Tasks  requir ing  complex  hand-eye-coordinat ion  sk i l l ,  such  as  the  accuracy  o f  tenn is  or  badminton  serves ,  peak
around 13 :00–  15 :00 .  They  have  two components  to  the  rhythm,  a  c i rcad ian  in f luence  para l le l  to  core  body
temperature ,  but  a l so  a  t ime-awake  e f fec t  where  per formance  decreases  w i th  t ime awake  and  menta l  fa t igue
(synchronous  w i th  the  s leep-wake  cyc le ) .  



JET LAG 

E i ther  pre f l i ght ,139  a f ter  ar r i va l  us ing  melaton in ,140  141
Br ight  l i ght ,142  143  (250–10  000  lux )
Exerc i se14
Combinat ion  o f  prearr i va l  and  postarr i va l  me la ton in .140  141  145  

There  have  been  severa l  invest igat ions  on  chronobiot i cs ,  agents  that  can  cause  phase  ad jus tment  o f  the  body
c lock :

Employed  wi th  var ious  leve ls  o f  success .138  



SLEEP TOOLBOX

Encourag ing ly ,  s leep  educat ion  presentat ions  rang ing  in  durat ion  f rom 30  to  60min have  been shown to  increase
s leep durat ion  by  an  average  of  20–90min.158–160  

Improvements  in  s leep  were  not  mainta ined  a t  fo l low-up  1  month  la ter .159  

More  f requent  s leep  educat ion  sess ions  throughout  the  season ,  a long  w i th  f requent  check - ins  w i th  the  a th le te
about  the i r  s leep ,  may  be  requ i red  to  mainta in  the  benef i t .  





Table 1 for strengths and weaknesses of sleep
monitors. Caution must be taken to understand the
impact of the feedback from
the device to the individual athlete. 

Some athletes may become preoccupied with their
sleep monitor data, which may increase anxiety
around sleep and result in worse sleep.169

Another important consideration is privacy, as sleep
monitoring device apps may contain personal and
sensitive information; it is important to consider who
has access to this information. 170

Practitioners must weigh both the pros and cons of
using sleep monitoring technology for the athletes
they are working with. 

 

CAUTION WHEN USING  
 SLEEP MONITORS



GOOD SLEEP HYGIENE 

S leep  hyg iene  inc ludes  the  hab i ts  necessary  to  have  good s leep  qua l i t y  and  dayt ime a ler tness .  Research  has  shown
that  hav ing  good s leep  hyg iene  can  improve  s leep  qua l i t y .168  

Common s leep  hyg iene  hab i ts  inc lude  avo id ing  st imulants  (eg ,  caf fe ine) ,  a lcohol ,  and  heavy  meals  too  c lose  to
bedt ime,  adequate  exposure  to  natural  l ight  in  the  morning ,  not  l y ing  in  bed  awake  for  long  per iods  o f  t ime ,
hav ing  a  re laxing  bedt ime rout ine  and  hav ing  a  s leep  env i ronment  conduc ive  to  s leep  which  i s  cool ,  dark  and
quiet .  



PROTECT YOURSELF FROM BLUE LIGHT AT NIGHT

Use  d im red  l i ghts  for  n ight  l i ghts .  Red  l i ght  i s  less  l i ke ly  to  sh i f t  c i r cad ian  rhythm and suppress  mela ton in .  

Avo id  look ing  a t  br ight  screens  beg inn ing  two to  three  hours  before  bed .  I f  you  use  a  lo t  o f  e lec t ron ic  dev ices  a t
n ight ,  cons ider  wear ing  b lue-b lock ing  g lasses  or  ins ta l l ing  an  app  that  f i l te rs  the  b lue/green  wave length  a t  n ight .  

Expose  yourse l f  to  lo ts  o f  br ight  l i ght  dur ing  the  day ,  wh ich  w i l l  boost  your  ab i l i t y  to  s leep  a t  n ight ,  as  we l l  as  your
mood and  a ler tness  dur ing  day l ight .



DAYTIME SLEEP QUANTITY (NAPS) 

Improvements  in  alertness ,  concentrat ion,  motor  performance and mood.161  
( For  those  a th le tes  who may  have  r ig id  ear ly  morn ing  t ra in ing  t imes  and  cannot  get  enough n ight - t ime s leep ,  a  nap
dur ing  the  day  can  supp lement  l imi ted  n ight - t ime s leep .1 )

1 .  A  shor ter  w indow to  nap ,  durat ions  o f  <30  min  are  recommended so  a th le tes  do  not  have  s leep  iner t ia  ( ie ,
grogg iness )  f rom get t ing  in to  the  deeper  s tages  o f  s leep .  

2 .  A th le tes  shou ld  cons ider  the  benef i t s  o f  tak ing  a  15–20  min  ‘ co f fee -nap ’  in  the  mid-a f ternoon.  (Caffe ine
consumed in  doses  of  150–200mg just  pr ior  to  a  mid-afternoon nap (hence  ‘ cof fee-nap ’ )  has  been shown to  be
an ef fect ive  countermeasure  to  mid-afternoon s leepiness  ( the  ‘post lunch d ip ’ ) .163  164  

3 .  On  waken ing ,  exposure  to  br ight  l i ght  and  face  wash ing  are  a l so  recommended add i t ions  to  the  nap  rout ine .164
Athletes  can  set  an  alarm  about  10  min  longer  than the  durat ion  of  the  nap in  order  to  factor  in  the  amount
of  t ime to  fa l l  as leep.  Relaxat ion  and breathing  techniques  can help  the  athlete  to  fa l l  as leep.  Athletes
should  avoid  naps  a l together  i f  they  have  problems fa l l ing  as leep at  n ight .  



SLEEP  BANK

S leep  extens ion  has  a  potent ia l   to  improve  a th le te  per formance  and  mood and  reduce  s t ress  leve l .  

Th is  too l  may  be  a  good way  to  ease  anxiety  leading  into  an  important  compet it ion .  By  get t ing  more  s leep  pr ior
to  an  important  compet i t ion ,  a th le tes  can  have  conf idence  knowing  that  a  poor  n ight ’ s  s leep  the  n ight  before  the
compet i t ion  shou ld  not  a f fec t  the i r  per formance .  The  per iod  o f  bank ing  s leep  does  not  have  to  be  months ,  even
just  1  week shown to  improve  performance .   



BANKING SLEEP AND SLEEP EXTENSION 

Gett ing  more  s leep  ( ‘bank ing  s leep ’ )  be fore  a  per iod  o f  ant i c ipated  s leep  loss  may  benef i t  per formance .  The  s leep
extens ion  approach  invo lves  schedul ing  a  longer  s leep  opportun i ty  than  normal ,  usua l l y  a  w indow of  9–10hours
where  there  is  a  protected  t ime for  s leep.  

One s tudy  in  co l leg ia te  basketba l l  p layers  showed that  s leep  extens ion ,  compr is ing  a  10 -hour  t ime in  bed  each
n ight  over  a  t ime f rame of  5–7weeks ,  improved  react ion  t ime ,  spr in t  t imes ,  mood and  f ree - throw shoot ing
accuracy .38  

Research  i s  requ i red  to  determine  whether  the  purpor ted  benef i t s  o f  s leep  extens ion  can  be  rea l i sed  w i th  shor ter
add i t iona l  n ight ly  s leep  and/or  over  a  shor ter  t ime f rame,  par t i cu lar ly  in  a th le tes  ident i f ied  w i th  s leep
insuf f i c iency .  



NIGHT-TIME SLEEP
QUANTITY

A range of 7–9 hours is appropriate for  healthy
adults and 8–10 hours for teenagers166; however,
experts speculate that athletes need more to
recover from the physical and psychological
demands of the sport.167 

 
The amount of sleep athletes get may need to
increase depending on the training load of the
sport and the age of the athlete. 

SOURCE - https://www.sleepfoundation.org/how-sleep-works/how-much-sleep-do-we-really-need
 

https://www.sleepfoundation.org/how-sleep-works/how-much-sleep-do-we-really-need


WIND DOWN FOR AT LEAST 30 MINUTES

 
Examples  o f  ways  to  get  in to  the  r ight  f rame of  mind  for  s leep :

1 .  Qu ie t  read ing
2 .  Low- impact  s t re tch ing ,
3 .  L i s ten ing  to  re lax ing  mus ic
4 .  Re laxat ion  exerc i ses

Same fundamental  t ips  for  gett ing  better  rest :
CDC1 ,  the  Nat ional  Inst i tutes  of  Health2 ,  the  Nat ional  Inst i tute  on  Aging3 ,  and the  American Academy of
Fami ly  Phys ic ians4

SOURCE - https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips
 

https://www.cdc.gov/sleep/about_sleep/sleep_hygiene.html
https://www.cdc.gov/sleep/about_sleep/sleep_hygiene.html
https://medlineplus.gov/ency/patientinstructions/000853.htm
https://medlineplus.gov/ency/patientinstructions/000853.htm
https://www.nia.nih.gov/health/good-nights-sleep
https://www.nia.nih.gov/health/good-nights-sleep
https://www.aafp.org/afp/2015/1215/p1058-s1.html
https://www.aafp.org/afp/2015/1215/p1058-s1.html
https://www.sleepfoundation.org/sleep-hygiene/healthy-sleep-tips


THE BENEFITS OF SLEEP FOR THE BRAIN

SLEEP  BEFORE LEARNING:
S leep  t ransfers  memor ies  f rom the  H ippocampus  ( shor t  term s torage )  to  the  Cor tex  ( long  term) ,  so  the
h ippocampus  i s  f ree  to  s tore  new in format ion .

S tudy  –  two  groups  (nap  and  non-  nap  group) ,  both  had  a  sess ion  o f  learn ing  des igned  to  be  tax ing  on  the
h ippocampus ,  one  group then  had  a  90 -min  nap ,  wh i l s t  the  other  s tayed  awake .  La ter  both  groups  had  another
sess ion  o f  learn ing  new fac ts .  Resu l ts :  those  who s tayed  awake  had  s ign i f i cant ly  worse  resu l ts  a t  learn ing ,  but
the i r  concentrat ion  remained  the  same,  whereas  the  nap  group per formed bet ter  and  improved  the i r  capac i ty  for
fac ts .  20% increase  over  non  nap  group.

S leep  for  Other  Types  o f  Memory :
Sk i l l  memory  (or  musc le  memory ,  i . e .  r id ing  a  b ike )
S tage  2  NREM s leep  (espec ia l l y  dur ing  the  las t  2  hours  o f  s leep)  i s  l inked  wi th  sk i l l - re la ted  memory  boost .
Tak ing  naps  before  t ra in ing  or  compet ing  can  improve  motor  memory  and  reduce  r i sk  o f  in jury  –  Usa in  Bo l t  takes
naps  before  break ing  wor ld  records .

Graph that  l inks  number  o f  hours  o f  s leep  to  r i sk  o f  in jury  (negat ive  corre la t ion ) .



SLEEP DEPRIVATION AND THE BRAIN

 
Ma inta in ing  s tab le  8 -hour  s leep  =  bet ter  per formance

Study  shows  that  a f ter  1  n ight  o f  no  s leep ,  lapses  o f  concentrat ion  increased  by  400% (micros leeps )  and  cont inued
to  esca la te  a f ter  2nd  and  3rd  n ights  o f  s tudy .  A f ter  4  hours  o f  s leep  for  6  n ights ,  resu l ts  as  bad  as  no  s leep  for  one
n ight .  6  hours  s leep  for  10  days  =  1  n ight  no  s leep.

Operat ing  on  less  than  5  hours  o f  s leep  increases  r i sk  o f  c rash  3x .

3  n ights  o f  fu l l  recovery  s leep  i s  needed to  res tore  bra in  funct ions  (more  than  jus t  a  weekend) .
More  than  56  mi l l ion  Amer icans  admit  to  s t rugg l ing  to  s tay  awake  a t  the  whee l  each  month ,  1 .2  mi l l ion  acc idents
caused  by  s leep iness  each  year  in  the  US .
Dr iv ing  whi l s t  drowsy  k i l l s  more  peop le  each  year  than  a l coho l  or  drugs  combined.  Drugs  and  a l coho l  s low your
react ion  t imes  and  bra in  funct ion ,  wh i le  micros leeps  s top  motor  funct ions  complete ly ,  so  ra ther  than  brak ing  la te ,
there  i s  no  brak ing  a t  a l l .
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