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Introduction

Facteurs de la performance

VO, max Endurance aZrobie Efficience ZnergZtique
(ml.min-t.kg?) (%VO,max) (%)

Coyle Exerc Sport Sci Rev 1995 ; 23 : 25-63!



Arret de IOentra’nement

Principe de Fick
\IZD2 max= (QC* (a" v)O,

®c = Fc* VES



Arret de IOentra’nement

Consommation maximale d’oxygene
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Arret de IOentra’nement

Consommation maximale d’oxygene
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Arret de IOentra’nement

Utilisation des substrats et endurance

QR non Kcal.lO,1 % glucides % lipides

protZique
0.707 4.686 0.00 100
0.75 4.739 12.0 88.0
0.80 4.801 33.4 66.6
0.85 4.862 50.7 49.3
0.90 4.924 67.5 32.5
0.95 4.985 84.0 16.0
1.00 5.047 100 0.00

PZronneetMassicotteCan JAppl Physiol1991 : 16 : 23-29!



Arret de IOentra’nement

Utilisation des substrats et endurance
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Valeur prZ-entra’nement

Ligne dOajustement (mZthode des moindres carrZs)
Drinkwater et al. Med Sci Sports 1972 ; 4 : 91-95
Mikines et al. J Appl Physiol 1989 ; 66 : 704-711

35 42 43 5 63 /0 77 84 AN

Temps (jours)

Moore et al. J Appl Physiol 1987 ; 63 : 1719-1724
Coyle et al. J Appl Physiol 1985 ; 59 : 853-859
‘ Houmard et al. Int J Sports Med 1992 ; 13 : 572-576
® Madsen et al. J Appl Physiol 1993 ; 75 : 1444-1451



Arret de IOentra’nement

Utilisation des substrats et endurance

Variations de la [Glycogéne] (%)

Temps (jours)

‘ Valeur prZ-entra’nement ‘ Mikines et al. J Appl Physiol 1989 ; 66 : 704-711
— Ligne dOajustement (mZthode des moindres carrZs) Madsen et al. J Appl Physiol 1993 ; 75 : 1444-1451



Arret de IOentra’nement

Utilisation des substrats et endurance

—_
o1
]

—_
o
1

P

) 7 14 21 28 35 42 43 56 63 70 77 84 91

Variations de la lactatémie (mmol.l-1)
o

5
Temps (jours)
€ Valeur prZ-entra’nement © Neufer et al. Med Sci Sports Exerc 1987 ; 19 : 486-490
— Ligne dOajustement (mZthode des moindres carrZs) Mikines et al. J Appl Physiol 1989 ; 66 : 704-711

¢ Coyle et al. J Appl Physiol 1985 ; 59 : 853-859



Arret de IOentra’nement

Force maximale
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Arret de IOentra’nement

Puissance maximale
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Arret de IOentra’nement

Facteurs de la performance

VO, max Endurance Efficience
(ml.min-t.kg?) (%VO,max) (%) w

Mujika et PadillaMed Sci Sports Exerc 2001 ; 33 : 413-421!



Affztage

Définition

Diminution de la charge dOentra’nement au cours
dOune pZriode de durZe variable, abn de diminuer
la fatigue physiologique et psychologique induite

par les cycles dOentra’nement prZcZdents et

dOoptimiser la performance.!

Mujika et Padilla MedSci SportsExerc2003 ; 35:1182-1187!



Affztage

Objectif

— Fatigue

Entra’nement

—!  Fithess

Banister et Fitz-Clarki Therm Biol 1993 : 18 : 587-597!



StratZgie optimale

Parametres manipulables

Charge dOentra’nement
¥IntensitZ

¥Volume

¥Volume de chaque sZance (frZquence normale)

¥FrZquence des sZances (volume normal)

Mujika et Padilla MedSci SportsExerc2003 ; 35:1182-1187!



StratZgie optimale

Parametres manipulables

Forme de I0affztage

Charge (UA)
Charge (UA)
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Temps (Jours) Temps (Jours)

Mujika et Padilla MedSci SportsExerc2003 ; 35:1182-1187!



StratZgie optimale

Parametres manipulables

DurZe de I0affztage
¥1 semaine

¥2 semaines

¥X semaines

Mujika et Padilla MedSci SportsExerc2003 ; 35:1182-1187!



Physical Fitness and Performance

Effects of Tapering on Performance:
A Meta-Analysis

LAURENT BOSQUET'?, JONATHAN MONTPETIT', DENIS ARVISAIS', and INIGO MUJIKA**

Depm tment of Kmes‘tolog\ University of Montreal, Montreal, CANADA; ’Fac ulty of Sport Sciences, Univ er sity of Lille,
Ronchin, FRANCE; Department of Research and Development, Athletic Club Bilbao, Lezama, SPAIN; and *Department
of Physiology, Faculty of Medicine and Odontology, University of the Basque Country, Alava, SPAIN

ABSTRACT

BOSQUET, L., J. MONTPETIT, D. ARVISAIS, and I. MUJIKA. Effects of Tapering on Performance: A Meta-Analysis. Med. Sci.
Sports Exerc., Vol. 39, No. 8, pp. 1358-1365, 2007. Purpose: The purpose of this investigation was to assess the effects of alterations
in taper components on performance in competitive athletes, through a meta-analysis. Methods: Six databases were searched using
relevant terms and strategies. Criteria for study inclusion were that participants must be competitive athletes, a tapering intervention
must be employed providing details about the procedures used to decrease the training load, use of actual competition or field-based
criterion performance, and inclusion of all necessary data to calculate effect sizes. Datasets reported in more than one published study
were only included once in the present analyses. Twenty-seven of 182 potential studies met these criteria and were included in the
analysis. The dependent variable was performance, and the independent variables were the decrease in training intensity, volume, and
frequency, as well as the pattern of the taper and its duration. Pre—post taper standardized mean differences in performance were
calculated and weighted according to the within-group heterogeneity to develop an overall effect. Results: The optimal strategy to
optimize performance is a tapering intervention of 2-wk duration (overall effect = 0.59 + 0.33, P < 0.001), where the training volume is
exponentially decreased by 41-60% (overall effect = 0.72 + 0.36, P < 0.001), without any modification of either training intensity
(overall effect = 0.33 = 0.14, P < 0.001) or frequency (overall effect = 0.35 £ 0.17, P < 0.001). Conclusion: A 2-wk taper during which
training volume is exponentially reduced by 41-60% seems to be the most efficient strategy to maximize performance gains. This meta-
analysis provides a framework that can be useful for athletes, coaches, and sport scientists to optimize their tapering strategy.
Key Words: TRAINING INTENSITY, TRAINING VOLUME, TRAINING FREQUENCY, PERIODIZATION
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StratZgie optimale

Manipulation de l'intensité
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Bosguet et collved Sci Sports Exerc 2007 ; 39 : 1358-1365 !



StratZgie optimale

Manipulation du volume
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Bosguet et collved Sci Sports Exerc 2007 ; 39 : 1358-1365 !



StratZgie optimale

Manipulation de la fréquence
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Bosguet et collved Sci Sports Exerc 2007 ; 39 : 1358-1365 !



StratZgie optimale

Manipulation de la forme

1.2 -
1.0 -
0.8 -
0.6 -
0.4 -
0.2 -

0.0

Gain de performance
(Eff et Standardisé)

-1.2 -

-0.2 -
-0.4 -
-0.6 -
-0.8 -
-1.0 -

-------------------------------

Abrupte (n=98)

@ Progressif (n=380)

Bosguet et collved Sci Sports Exerc 2007 ; 39 : 1358-1365 !



StratZgie optimale

Gain de performance
(Effet standardisé)

Manipulation de la durée
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Bosguet et collved Sci Sports Exerc 2007 ; 39 : 1358-1365 !



StratZgie optimale

Résumeé

¥Diminution progressive
¥Volume : 41 " 60%
¥DurZe : 2 semaines
¥FrZquence : maintenue

¥IntensitZ : maintenue

Tres grande variabilitZ interindividuelle

Bosguet et collved Sci Sports Exerc 2007 ; 39 : 1358-1365 !



StratZgie optimale

Quels gains de performance ?

-2.28% (Neary et al. Dyn Med 2005 ; 4 : 4)

+8.91% (Halson et al. J Appl Physiol 2002 : 93 : 947-956)

Moyenne pondZrZe : 1,96 %

Bosguet et collved Sci Sports Exerc 2007 ; 39 : 1358-1365 !



StratZgie optimale

Quels gains de performance ?

1) H. El Guerrouj : 3034.18

i 2) B. Lagat : 3034.30
< \‘; ~
_,‘1«‘-3—}&? ,, 3) R. Silva: 3034.68
El Guerrouj vs Lagat : 0.05 %
El Guerrouj vs Silva : 0.23 %
1) R. Silva : 3034.25 (- 0.2%)
2) B. Lagat : 3034.30 (=)

3) H. El Guerrouj : 3034.39 (+ 0.1%)



Affztage et performance

Influence du sexe
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Mujika et coll. Med Sci Sports Exerc 1996 ; 28 : 251-258



Affztage et performance

Influence du niveau de fatigue
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Affztage et performance

Influence du niveau de fatigue
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Affztage et performance

Influence de la nutrition
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Affztage et performance

Influence de la nutrition
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Affztage et performance

Influence de la nutrition
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Walker et coll.J Appl Physiol 2000 ; 88 : 2151-2158!



Affztage et performance

Influence de la nutrition

Temps de maintient ” 80% de VO ,max
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Walker et coll. J Appl Physiol 2000 ; 88 : 2151-2158



Affztage et performance

Conclusion

¥Diminution progressive
Aolume : 41 " 60%
YntensitZ : maintenue

YDurZe : 2 semaines

¥Gain de performance : 1.9%
¥ndZpendant du sexe

¥Attention au rZgime alimentaire

¥Attention ~ la sphere psychologique
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Affztage et performance

Influence du niveau de fatigue

oDT STEP TAPER oDpT  OT STEP TAPER
Optimal Dail
( I;’rlaining?ly L 0 M
= " o) M 120 - ; -15% -39 % - 100 %
8 5 i-15% -31% -100% s | ,' !
S ! R | :
~ ! | ! .
& | : :
Z : : :
2 e o
E ‘a i oA E E
! i g

. 102 | 1027 | i
g ; | |

101 - i 101 - i i
> ' L : !
Q ! i i
Z 100 H 100 7 H :
z : 0 | |
9 a SN
£ o : wl | :
& . i .
= 97 7 ; 1 T T T 97 +7 : ' Y T T T

0 14 28 42 56 0 14 28 42 56
Taper duration (days) Taper duration (days)

Thomas et Busso. Med Sci Sports Exerc 2005 ; 37 : 1615-1621



Affztage et performance

Influence du mode de locomotion

Swimming Running Cycling
Categories Mean (95% Cl) N Mean (95% Cl) N Mean (95% Cl) N
Decrease in training volume
< 20% -0.04 (—0.36, 0.29) 72 No data available 0.03 (—0.62, 0.69) 18
21-40% 0.18 (—0.11, 0.47) 91 0.47 (—0.05, 1.00)% 30 0.84 (—-0.05, 1.74)% 1
41-60% 0.81 (0.42, 1.20)* 70 0.23 (—0.52, 0.98) 14 2.14 (—1.33, 5.62) 15
> 60% 0.03 (—0.66, 0.73) 16 0.21 (—0.14, 0.56) 66 0.56 (—0.24, 1.35) 36
Decrease in training intensity
Yes 0.08 (—0.34, 0.49) 45 —0.72 (—1.63, 0.19) 10 0.25 (—0.73, 1.24) 8
No 0.28 (0.08, 0.47)* 204 0.37 (0.09, 0.66)* 100 0.68 (0.09, 1.27)t 72
Decrease in training frequency
Yes 0.35 (—0.36, 1.05) 54 0.16 (—0.17, 0.49) 74 0.95 (—0.48, 2.38) 25
No 0.30 (0.10, 0.50)* 195 0.53 (0.05, 1.01)t 36 0.55 (—0.05, 1.15)% 55
Duration of the taper
=74 —003 (—N41_0235) 54 N31.(=NN]_N70) 52 029.(=N12_070) 47
8-14d 0.45 (—0.01, 0.90) 84 0.58 (0.12, 1.05)* 38 1.59 (—0.01, 3.19)t 33
15-21d 0.33 (0.00, 0.65)t 75 —0.08 (—0.95, 0.80) 10 No data available
>224d 0.39 (—0.08, 0.86) 36 —-0.72 (—1.63, 0.19) 10 No data available
Pattern of the taper
Step taper 0.10 (—0.65, 0.85) 14 -0.09 (—0.56, 0.38) 36 2.16 (—0.15, 4.47) 25
Progressive taper 0.27 (0.08, 0.45)* 235 0.46 (0.13, 0.80)* 74 0.28 (—0.10, 0.66)% 55
* P<0.01; 1 P<0.05; £ P<0.10.
Bosquet et coll. Med Sci Sports Exerc 2007 ; 39 : 1358-1365



