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Rate of Perceived Exertion
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Foster et al (1995) E J Appl Physiol
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Frequenza Cardiaca

FC: 90-95% 
FCmax

Metodo? 

Helgerud et al. 2001; Impellizzeri et al. 2006



5

Allenare: VO2max

Allenare: VO2max

VO2

VO2>80-85% 
↑VO2max 

Metodo? 

Helgerud et al. 2001; Impellizzeri et al. 2006
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Billat et al. 1996
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Allenare

Allenare

VO2max

Velocità

MVA= 18 Km h-1

VO2

VO2max

Allenare: VO2max

Allenare: VO2max

MVA

Quanto Tempo?

5-6 min?
Tlim (tempo limite)
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Allenare: VO2max

Allenare: VO2max

Tlim-vVO2max

N=14

68.9±4.6 mlkg-1min-1

21.5±1 kmh-1

Tlim

MVA

VO2max

269±77s

CV Tlim 29%

Male Sub-elite

Renoux al. 2000

Allenare: VO2max

Allenare: VO2max

Tlim-vVO2max
N=14

r=0.66 p<0.05MVA vs VO2max

Male Sub-elite

Renoux al. 2000

r=-0.50 p<0.05MVA vs TlimMVA

r=0.52 p<0.05MVA vs Tlim120%MVA

r=-0.68 p<0.05MVA vs pH120%MVA

r=0.52 p<0.05Tlim 100% vs 120%MVA
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Allenare: VO2max

Allenare: VO2max

Tlim vVO2max?

Stabilire

Carichi
Allenamento

Tlim vVO2max?

Allenare: VO2max

VO2max
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Billat et al. 1999

vVO2max
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Dlim?

Allenare: VO2max

Dlim vVO2max
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Allenare: VO2max

Tlim vVO2max

VO2max

Billat et al. 1999

Allenare: VO2max

Allenare: VO2max

Carichi

Tlim ? 

Continuo
Intermittente
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Allenare: VO2max

Allenare: VO2max

Continuo

100% MVA

<100% MVA

Componente Lenta VO2

Componente Lenta

Allenare: VO2max

V=½(VO2max-MLSS)

VO2max
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Allenare: VO2max

Allenare: VO2max

Continuo

N=8

71.2±5 mlkg-1min-1

20.5±0.8 kmh-1

Tlim

MVA

VO2max

301.3±54s

DTlim 2052±332m

Male Sub-elite

Billat al. 1999

Allenare: VO2max

Allenare: VO2max

Billat e coll. 1999

Training Set-Up:

Testing

4 weeks

Testing

Training
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Allenare: VO2max

Allenare: VO2max

Continuo
5x ½Tlim vVO2max

↑ vVO2max

2x 20’ OBLA

Billat al. 1999

1 volta settimana

1 volta settimana

---- VO2max

---- OBLA

Allenare: VO2max

Allenare: VO2max

Intermittente

Lavoro

Pause
Sequenze
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Allenare: VO2max

Allenare: VO2max

Intermittente

30-30s

15-15s
vVO2max

Allenare: VO2max

Allenare: VO2max

Intermittente

30-30s

30s vVO2max

30s ½vVO2max

Billat al. 2000
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30-30s

30-30s vs

Slow-Comp
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Slow-Comp

30-30s vs

30-30s Δ50
tVO2max 7’51” 2’42”

[La]b 6.8 7.5

tlim ~20’ 8’20”
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15-15s

15-15s
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15-15s

15-15s
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15-15s

15-15s
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“…intermittent-exercise
alternating runs at vVO2 max
and 70% vVO2 max not only
allowed a longer stimulation of 
cardiovascular function at its
maximum (at VO2 max) but were
run at a higher velocity (+ 1.6 km 
h- 1) than during the 90- 80% of 
vVO2 max and with the same
blood lactate accumulation
(around 9 mM).”

Sprint

Training
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ProtocolProtocol

20-40 rep./session20-40 rep./session

Sprint <10sSprint <10s

90-100% max90-100% max

N=9

Sprint Training

Dawson e coll. EJAP 1998

30-80 m30-80 m

ProtocolProtocol

20-40 rep./session20-40 rep./session

Sprint <10sSprint <10s

90-100% max90-100% max

N=9
Dawson e coll. EJAP 1998

30-80 m30-80 m

Sprint Training
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ProtocolProtocol

6 weeks ∼3d/w

C

N=9
Dawson e coll. EJAP 1998

16 sessions

Sprint Training

20-40 rep./session20-40 rep./session

Sprint <10sSprint <10s

90-100% max90-100% max

30-80 m30-80 m

ProtocolProtocol

6 weeks ∼3d/w

ResultsResults

TestTest

10m

C

N=9
Dawson e coll. EJAP 1998

40m
RSA 6x40m/24s

3.2%

2.4%+++

2.2%+++

VO2max 6.1%+++

IncrementsIncrements

Max Run 11.2%+++

Sprint Training

20-40 rep./session20-40 rep./session

Sprint <10sSprint <10s

90-100% max90-100% max

30-80 m30-80 m 16 sessions
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Dawson e coll. EJAP 1998

Sprint Training

ProtocolProtocol

6 weeks ∼3d/w

ResultsResults

Fiber II

C

N=9
Dawson e coll. EJAP 1998

+10%+++

%&Area

Sprint Training

16 sessions

20-40 rep./session20-40 rep./session

Sprint <10sSprint <10s

90-100% max90-100% max

30-80 m30-80 m
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ProtocolProtocol Dawson e coll. EJAP 1998

Sprint Training

Ferrari Bravo e coll. 2006

Aims:

Effects of RS Training

on Physical Fitness 
in Football 
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Ferrari Bravo e coll. 2006

Design:

Fully Experimental

Longitudinal Pre-Post 

Randomized 

Parallel 

Ferrari Bravo e coll. 2006

Subjects:

N=26

Age 21±5.1 years

Height 178.6±5.0 cm 

Body Mass 73.2±7.8 kg

VO2max 54.3±2.7 ml Kg-1min-1
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Ferrari Bravo e coll. 2006

Training Set-Up:

Testing

2 weeks 7 weeks 2 weeks

TestingTraining

In Season September-December 2005

Ferrari Bravo e coll. 2006

Grouping:

Repeated Sprinting [RSG]

Interval Running [IRG]

N=13 Each Group
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Ferrari Bravo e coll. 2006

Training Protocols:

Repeated Sprinting [RSG]

Interval Running [IRG]

Ferrari Bravo e coll. 2006

RSG Training Protocol:

2 RS Sessions a week

+ Usual Soccer Training
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Ferrari Bravo e coll. 2006

RSG Training :

2-3 Series of 240-300m
Shuttle Runnig Drills
Drills Work/Rest; 1:3

Recovery 20” between Reps

3-5’ between Series

Ferrari Bravo e coll. 2006

IRG Training Protocol:

2 IR Sessions a week at 
90-95% HRmax

+ Usual Soccer Training
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Ferrari Bravo e coll. 2006

IR Training:

3-4x4min at 90-95% HRmax
with 3min Active Recovery

Helgerud et al. 2001; Impellizzeri et al 2006

Ferrari Bravo e coll. 2006

Results:

No significant differences in
Pre-Post

CMJ & SJ performances

10m Sprint Time
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Ferrari Bravo e coll. 2006

Conclusions

Similar Aerobic Fitness 
Improvements with

RS & IR Training

Ferrari Bravo e coll. 2006

Conclusions

RS Training ⇑ Specific Fitness

⇑ Yo-yo IRT Performance

⇑ RS Performance
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Allenare: %VO2max

Allenare: %VO2max

Allenare: %VO2max

Allenare: %VO2max

Billat e coll. 2004

Training Set-Up:

Testing

6 weeks

Testing

Training
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Allenare: %VO2max

Allenare: %VO2max

Billat e coll. 2004 Protocollo Allenamento:

Allenare: %VO2max

Allenare: %VO2max

Billat e coll. 2004 Risultati:
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Allenare: %VO2max

Allenare: %VO2max

Billat e coll. 2004 Risultati:

Allenare: %VO2max

Allenare: %VO2max

Billat e coll. 2004 Risultati:
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ProtocolloProtocollo

Wingate TestWingate Test

Burgomaster e coll. JAP 2005

C

Sprint 30s MaxSprint 30s Max

Sprint Training

4 min Recupero4 min Recupero

N=16

Sprint Training

C

2 weeks 3d/w

TrainingTraining

C C

Wingate Test 30s

4
5

6 6
7

4

test test

Sprint Training

Sprint Training

Burgomaster e coll. JAP 2005
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Sprint Training II

RisultatiRisultati

N=16

Citrato Sintasi

Glicogeno Muscolare

VO2max

Prova 80% VO2max

VariabiliVariabili Post-TrainingPost-Training

+38%  

------

+26%

Burgomaster e coll. JAP 2005

+100% [26→51min.]

Wingate Test 30s ↑ Picco Potenza
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Sprint Training II

ConclusioniConclusioni

15 min Lavoro in 14 giorni

+ Endurance

Burgomaster e coll. JAP 2005

= 6-7 all. 2h 
65% VO2max


