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PERIODISATION
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Mujika et al., IJSPP 2018

PERIODISATION
TRAIN → REST → EAT → SLEEP → REPEAT

IT’S ALL ABOUT HAVING A PLAN
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Mujika et al., IJSPP 2018

PERIODISATION
TRAIN → REST → EAT → SLEEP → REPEAT

THE TRAINING PROGRAM IS 
DESIGNED ACCORDING TO THE 

MAIN PERFORMANCE GOAL 
FOR THE SEASON.

TRAINING LOADS ARE 
INCREASED PROGRESSIVELY 

AND CYCLICALLY.

THE TRAINING PHASES 
FOLLOW A LOGICAL 

SEQUENCE.

THE TRAINING PROCESS IS 
SUPPORTED BY A STRUCTURED 

PROGRAM OF SCIENTIFIC 
MONITORING.

RECOVERY OR REGENERATIVE 
TECHNIQUES ARE USED 

INTENSIVELY THROUGHOUT 
THE TRAINING PROGRAM.

EMPHASIS ON SKILL 
DEVELOPMENT AND 

REFINEMENT IS MAINTAINED 
THROUGHOUT THE TRAINING 

PROGRAM.

THE IMPROVEMENT AND 
MAINTENANCE OF GENERAL 
ATHLETIC ABILITIES IS AN 

UNDERLYING COMPONENT OF 
THE TRAINING PROGRAM.

EACH PHASE OF THE TRAINING 
PROGRAM BUILDS ON THE 

PREVIOUS PHASE.
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Egan and Zierath, CELL METABOLISM 2013
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GENERAL ADAPTATION SYNDROME
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Time of recovery

• 48 h and +  often 48 to 72H for intense exercise involving high 
neuromuscular load

• Depend on:
• level
• volume
• intensity
• age

Bishop et al, JSCR 2008
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HOW CAN IMPLEMENT?
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Basics of recovery

Tavares et al, Sports Med 2017

Nutrition Hydration

Rest Sleep
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NUTRITION
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EXERCISE

MOLECULAR 
SIGNALS

PHYSIOLOGICAL 
ADAPATATIONS

HOW RECOVERY & NUTRITION CAN HELP ?
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Nutrition
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FUNDAMENTALS

Energy Carbohydrate Fats Proteins

Active 25-35kcal/kg/d 3-5g/kg/d 35 à 40% AET 10 à 20%
0,8 à 1,2g/kg

Athlete 50-80kcal/kg/d 5-8g/kg/d 0,5 à 1g/kg/d
30-50% AET

1,5 à 2,2g/kg/d

Athlete
Extreme situation

Tour de France
150-200kcal/kg/d

Intense Phase
Carbs loading

8-10g/kg/j
/

Intense Phase
Weight loss +++
2,5 to 3g/kg/d

Krender et al, JISSN 2008
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Fundamentals

1. Energy: carbs + fats

2. Proteins needs

3. Quality of fats

Krender et al, JISSN 2008
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Micronutrition

üIron: menstrual cycle, functional hemolysis

üVitamin D: indoor sport, dark skin, adolescence

üCalcium: sport with impacts, adolescence

üAntioxydants: endurance adaptation
ACSM Guidelines 2016
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Key Point

So Nutrition isn’t just PROTEINS
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Protein optimisation

Pasiakos, 2012 Moore et al; 2009
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Areta et al, 2013
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Areta et al, 2013
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PROTEINS

FATS

CARBS

20G 20G 20G20G20G 20G

Training Training TrainingTraining

Protocol
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POST-EXERCISE NUTRITION
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Post exercise hydration

• 1 or 1.5 Times the weight lost through water or rehydration
solution

• Protein & Carbs improve rehydration

• Sodium because of sweat loss

Bishop et al, JSCR 2008
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- Insulin sensitivity post exercise

- Glycogen resynthesis post exercise

- 1 to 1.5g/kg of glucose or others simple carbs.

- 0.2 à 0.5g/kg of proteins improve the effects.

- Then 1g/kg/h of carbs in case of sequences of 
exercise (ex: tournament, tennis, tour de 
France)

Kerksick et al, 2008 Rose et Richter, 2005

Energetic recovery
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- 0.5L grape juice + 300g curd (or 1 scoop whey protein)
OU
- 800ml sweet lassie (88g de glucides + 19g de protéines)

Exercice Récupération

Energetic recovery
exercise sequences

Kerksick et al, 2008Copyright Dr Kevin CAILLAUD



PROTEINS

FATS

CARBS
COMPLEX

SIMPLE

20G 20G 20G20G20G 20G

Training Training TrainingTraining

Protocol
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DRINKS	

1,5L	to	3-4L	depending	on	the	T°	and	type	of	Training	
MORNING	

	
Carbohydrate	 4	slices	of	bread	with	peanut	

butter	+	jam	
3-4	spoon	of	oats	+	honey	

Protein	 3	big	spoon	of	omelet	or	4	
eggs	with	yellow	

Milk	 1	glass	
Fruits	 2	servings	+	juice	

	

MORNING	SNACK	
	

1-2	bananas	

LUNCH	
Vegetables	 Normal	fat	3-4	spoons	
Carbohydrate	 2	spoons	DAL	

4	spoons	RICE	
Chicken/Fish	 2	spoons	or	4	pieces	of	

chicken	
	

AFTERNOON	SNACK	
Protein	 2-3	glasses	Fruits	

Milkshakes	Fruits	
OR	 	
Curd	 2	glasses	
Fruits	 2	servings	
AND	 	
Sandwich/Cake/Fruits	 2	pieces	

	

DINER	
Vegetables	 Normal	fat	3-4	spoons	
Carbohydrate	 2	spoons	DAL	

4	spoons	RICE	
Chicken/Fish	 2	spoons	or	4	pieces	of	

chicken	
	

OTHERS	
	

2	glasses	of	milk	30	min	before	bed	
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HYDRATION
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Pratical recommendations

Casa et al, IJSNEM 2019
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Basics of recovery

Tavares et al, Sports Med 2017

Nutrition Hydration

Rest Sleep
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SLEEP
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Sleep and Athletes

• Sleep deprivation affect cognitive and physical performance 
(endurance++).

• Athletes show higher rate of sleep disturbances (up to 50%)
• Two main factors are:

• Training load and intensity
• Training schedule (early morning)

• But also:
• Travels
• Electronic devices

Kolling et al. IJSPP 2019Copyright Dr Kevin CAILLAUD



PINEAL GLAND
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Nutrition and Sleep improvement

Halson SL. Sports Med 2014
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Recovery technics
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Basics of recovery

• <48H
• CRYOTHERAPY

• ELECTROSTIMULATION
• COMPRESSION GARMENTS

Tavares et al, Sports Med 2017

Nutrition Hydration Rest Sleep

>48H
CRYOTHERAPY

ELECTROSTIMULATION

COMPRESSION GARMENTS
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WHAT HAPPEN AT IIS

1. Periodization of Ice Bath

2. Removal of Sauna from the recovery 
process
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Ice Bath Periodization
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Effectiveness for recovery in the acute phase

Muscle Soreness Fatigue

Higgins et al, JSCR 2017Copyright Dr Kevin CAILLAUD



Effectiveness for recovery in the acute phase

Muscle Soreness Fatigue

Higgins et al, JSCR 2017

Most of the time it works
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But differential effects in a chronic view

Endurance Strength

Broatch et al, Sports Medicine 2018

Could impair 
adaptations
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Broatch et al, Sports Medicine 2018

Decrease

Increase

Decrease
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Evidence based CWI/CWT goals for elite athletes.

1. To maximize adaptation to training:
Withholding recovery at certain times, most commonly in the 
general preparation phase (chronic recovery).

2. To prepare for certain training sessions:
Utilizing recovery during the specific preparation phase (acute 
recovery).

Mujika et al. IJSPP 2018.
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3. To decrease fatigue during the competition phase:
Utilizing increased recovery (acute recovery).

4. During particular periods:
Incorporating recovery during travel, recovery from injury or in case 
of psychological stress (acute and chronic recovery).

Mujika et al. IJSPP 2018.

Evidence based CWI/CWT goals for elite athletes.
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Fatigue Symptoms
Detectable during everyday routine

GENERAL
• Persistent DOMS
• Frequent infections
• Morning Hypotension
• Performance decrement
• Anxiety
• Lack of concentration

PARASYMPATHETIC
(High Volume)

• Depression
• Fatigue
• Sleepiness
• Loss of motivation

SYMPATHETIC
(High intensity)

• Irritability
• Insomnia
• Decreased appetite
• Restlessness
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ICE BATH or CONTRAST WATER THERAPY

Flow chart to guide informed decision making 

FATIGUE
DETECTED

Junior
or Older?

Don’t use it

Elite Level?
Strength 

Training in 
the day?

<48h before 
next hard 
session?

Use it

Don’t use it Don’t use it Don’t use it

YES

NO

YES

YES

YES

NO

NO

NO

NB: In particular case such as Chronic fatigue syndrom (Overreaching or Overtraining) it can 
be use outside this flow chart. In such cases, please contact the physiology team.
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SAUNA ISN’T RECOVERY
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Hannuksela & Ellahham Am J Med. 2001
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Hannuksela & Ellahham Am J Med. 2001

IT MEANS

Ø LESS absorptive capacity for 
NUTRIENTS.

Ø LESS nutrients to the MUSCLES.

Ø An exercise bout for the 
cardiovascular system.
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Activation of stress-related genes 

Protocol:
2X15 min at 98°C
with 5 min break (cool shower)

Results:
Increase all the stress parameters 
measured.

Zchowska et al. AAEM 2017
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Disturbances in Oxidant Balance: antioxidant 

Protocol:
Sauna = 15min 96°C + 2min shower (20°C)
Exercise = 53% VO2max
Ø Until rectal T° = + 1,2°C Pilch et al. PLOS one 2014
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Disturbances in Oxidant Balance: pro-oxidant 

Protocol:
Sauna = 15min 96°C + 2min shower (20°C)
Exercise = 53% VO2max
Ø Until rectal T° = + 1,2°C Pilch et al. PLOS one 2014
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Disturbances in Oxidant Balance: pro-oxidant 

Protocol:
Sauna = 15min 96°C + 2min shower (20°C)
Exercise = 53% VO2max
Ø Until rectal T° = + 1,2°C Pilch et al. PLOS one 2014
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Disturbances in Oxidant Balance: pro-oxidant 

Protocol:
Sauna = 15min 96°C + 2min shower (20°C)
Exercise = 53% VO2max
Ø Until rectal T° = + 1,2°C Pilch et al. PLOS one 2014
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IT MEANS

ØSAUNA decrease antioxidant capacity

because

Ø It increase oxidative stress

like

ØEXERCISE
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That’s WHY: even in a meta-analysis …

An Evidence-Based Approach for Choosing Post-exercise Recovery Techniques to Reduce 
Markers of Muscle Damage, Soreness, Fatigue, and Inflammation: A Systematic Review 
With Meta-Analysis.

Dupuy et al. Frontiers Physiol 2018

NO SAUNA in the list
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TAKE HOME

• MAKE SUR YOU HAVE A PLAN 
FOR TRAINING BUT FOR 
RECOVERY ALSO

• BE SURE YOU GET ENOUGH 
ENERGY, PROTEIN AND 
MICRONUTRIMENTS

• SPREAD PROTEIN 
THROUGHOUT THE DAY IN 4-6 
BOLUS

• STAY WELL HYDRATED BY 
CHECKING YOUR URINE AND 
THIRST
• GET ENOUGH SLEEP AND PUT 

IN PLACE A SLEEP ROUTINE
• USE STRATEGICALLY THE 

EFFECTIVE RECOVERY 
TECHNICS
• DON’T USE SAUNA FOR 

RECOVERY IT DOESN’T HELP
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