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Pedro IMENEZ-REYES

EFFECTIVENESS OF AN INDIVIDUALIZED TRAINING BASED ON
FORCE-VELOCITY PROFILE ON JUMP PERFORMANCE

™M peterjrd9@hotmail.com - pedro.jimenezr@urjc.es ! @peterjr49 if, @MySprintAp

Which one is the most powerful ? 140 kW

Which one can produce more force?

It depends at which velocity...
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Who can produce more force?

It depends at which
velocity...

FORCE PRODUCTION CAPABILITIES
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FoRCE PRODUCTION CAPABILITIES

slope = Mechanical FV profile

/ * Independent from Pmax

«Force »

« velocity »
FV profile

Velocity (m.s1)

From Yamauchi & Ishii, 2007, JSCR
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FoRCE PRODUCTION CAPABILITIES

slope = Mechanical FV profile

«+ Independent from Pmax
« Differences between athletes
* Sensible to training

Velochty ot Pask Powsr (ms)
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Heavy load training
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Cormieet al, 2010
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FORCE PRODUCTION CAPABILITIES

+ Independent from Pmax
/ « Differences between athletes

slope = Mechanical FV profile

Force (N)

1\ Back player

86 kg
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Forward player
102 kg Vitesse (mis)
1,76 m
Samozino & Morin, Sport & Vie, 2010 J
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Field

A simple method for measuring force, velocity and power output during

squat jump Plerre samozino

Univs:
Pierre Samozino”, Jean-Benoit Morin, Fédérique Hintzy, Alain Bell i savey

Mass + Load

Jump height

Push-off distance

!
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A simple method for measuring force, velocity and power output during

Bl harics
squat jump

Pierre Samozino ", Jean-Benoit Morin, Frédérique Hintzy, Alain Bell ﬂ

Mass + Load

Jump height

Push-off distance

v’ Field testing

V' Pmax &FV Profile

v Comparison between athletes
v/ FVimbalance

V' Individual optimisation

Samoano el af, 20

— Loaded SJ or CMJ
Validity
and —a
reliability ¥ heo
Samozino et al, 2008, J Biomech ' _
Palmieri et al, 2014, CMBBE \
Girouxet al, 2015, 1JSM Yy 4
Jimenezet al, 2017, 13SPP Samozino et al, 2008, J Biomech|
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A SiMPLE FIELD METHOD
Fo (Nikg} 424 45
so00 & Vo 3,38 a0
2500 Pmax (Wikg) 358 3
Stv (N.simikg) || 12,55
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4-5 loaded jumps

Simple computations
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A MACROSCOPIC BIOMECHANICAL MODEL

a Validity ?? V' Prediction errors : 4-

THEORETICAL EVIDENCE

Pmax
F-v Profile
Lower limb extension range

gsina) +

VIO =

Best Performance]

6%
a Int 22 Optimal Fv profile
nterest ??
T For a given Pmax
3
§
£
g Improve performance with:
&
g v’ ZAPmax
s
H v K FVimbalance
0+
50 50 <0 30 20 10 0 X
Samozino et al, 2010, J Theor Biol
< « force » profile FV Profile «velocity » profile > Samozinoet al, 2012, MSSE
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PERIMENTAL EVIDENCE

EXPERIMENTAL EVIDENCE

Int | Sports ed 2014; 35: 505-510

Force-Velocity Profile: Imbalance Determination and 48 high level Sport men
Effect on Lower Limb Ballistic Performance

. S . aard -, 5 Somgpier' ", M. Srughel’, P Comemar’, | . bortr

(Soccer, Sprinters, Rugbymen)

v Squat Jump performance was significantly related to HIGH Pmax AND LOW FV imbalance

4 A
o0t 11 -0

ORIGINAL ARTICLE

54 high level Sprinters and jumpers
Effect of countermovement on power-force-velocity profile

+ Same result in CMJ
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l Table 2 Multiple regression analysis for the prediction of jump height

b

* 48 sportsmen (pro soccer, rugby, athl § .«

*  Pmax, FV profile, SJ performance §oas
g o4
i

*  Statistical control of the effect of Pm % ::: Ice
£ ooas

! fi ¥ oz o 4 o 050
ol { | 020 ! 030 035 40 045 50 0,55 60

5§ § - . Jump helght measured (m)

L \ Fig.2 Corrclation between model-predicted and measured jump

heights. Each point represents a subject. The solid line represents the
k identity line
(n=47, one outlier was removed).

‘Multiple regression model = SEE (m) P
0.931 0.015 <0.001 =
= 2 '
Independent variables Coefficient t P E H
Proax 0.0122 23.0 <0.001 g 5
Fing -00810  -592 <0.001 k] !
A
heo 0.617 139 <0.001 H '
Constant -0.174 =73 <0.001 !
SEE: Standard Eror of Estimate; Prg,: maximal power output; Fugs: Force-velocity 04 4
imbalance; hp: lower limb extension range 9, e oM TRl 20 AG 30 3%

SFu (% Sropt)

— R ——
Velocity profile Force profile

“...experimentally supports the actual existence of an optimal F-v profile, specific to each individual,
that maximizes jumping performance for a same given Py
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a5 2. 45
40 / 40 4 .
35 - FVP PROFILE - INFO FV RELATIONSHIP

% - FVP PROFILE > NEEDS OF ATHLETES

0 - FVP PROFILE -> INDIVIDUALIZATION

Force (N/kg)
=
@

0 - FVP PROFILE -> RE-CHECKINS...FOLLOW-UP

0.0 4.0

1RM Enough INFO... Different kind of
Assessment...

jumps...
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TyPicAL EXAMPLES — FVP PROFILES
Pmax

ods
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Force (N/kg)

5 60
100, 27.8 :
35 ‘\\
zg OPTIMAL FV PROFILE
g 20 ~\‘ : 30
2N N i
£ 4 . 510
0.0 1.0 2.0 0.0 1.0 2.0 3.0
Velocity (m/s) . Velocity (m/s)
And Jumping
Performance??
U o
TypiCAL EXAMPLES — FVP PROFILES -
Pmax
50

And Jumping

Performance??

Velocity (m/s)

1.0 2.0

And Jumping
Performance??

Velocity (m/s)
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Force (N/kg)

Athlete A

Athlete B
VTC-Pmax  31.3 W/kg E’ 45 VTC-Pmax =[27.8 W/kg
FVip = 49% Sa0 % FV,p = 99%
=37 7 ¢ 5 hY =
SJ height=37.Zcm 835 \ SJ height =39.0cm
S AN
w 30 N
25 &
N\
20 N
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Interpreting Power-Force-Velocity Profiles

for ir and Sp Training

Jean-Benoit Morin and Pierre Samozino

Himen Knstes ey (mis)
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OPTIMAL FV
PROFILE

F VIMB

= — — Player A, optimal profile
i o —=O—=Player A, actual profile
o
; . ::ayer z, acn'lal :‘»roﬂlft:l Player A
K2R e ayer B, optimal profile /¢ pmax = 30.7 W/kg
FVimy = 137% -37%
30 SJ height = 34.8 cm
Player B
20 VTC-Pmax = 31.6 W/kg
1o sJ height = 37.2 cm
0

00 05 10 15 20 25 30 35
Velocity (m/s)

Training should be individualized according to FV imbalance
-> better performance for BOTH players
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Fo (Nkg) 391
Vo

F E DEFICIT T T
T R

H e
2| Fo(Nkg) 2.1
VELOCITY DEFICIT e T

Siv (Nsimikg) | 2141
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Condition Pyramid
Ordor of Duvelepmant

SrTREnETH

Elastic/Reac

Explosive

. ke —— “r “EFIMPING

Work Capacity

Evaluation/Testing
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Where does the One-Repetition Maximum Exist on the
Force-Velocity Relationship in Squat?

ONE-SIZE-FITS-ALL INDIVIDUALIZED

main Riviere!. Jérémy Rossi?, Pedro Jimenes-Reyes’. Jean-Benoit Morin®, Plerre Samozin!

HOWw FAST IS A HORIZONTAL SQUAT JUMPZ

s‘ 2 rrontiers [

e Effectiveness of an Individualized
Training Based on Force-Velocity
ing during Jumping
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TABLE 1] Force.
iated resi

> 9 weeks Experimental group: p——. iy fm——— —
> OPTIMIZED (46) vs NON-OPTIMIZED (18) & Grrinizin eRoU resholds () WNiRGIGRE

<60

locity imbalance categories, thresholds, and
ince training load ratios.

High force defi

22 force deficit High Force Deficit s ngth-powe No training
18 velocity deficit LowForce Do ||t w0 o Sersivity
aipone F-v Profile

6 well-balanced

Well-Balanced Well-balanced -90-110

& rortiors v

in Physiclogy

Low Velocity

Deficit) ed
. . Low velociy defict 110-140 25peed
ngg ;/fil:ci)tcny ' 2 Power.speed
2 Power
Effectiveness of an Individualized Hioh velocky delck

Training Based on Force-Velocity
Profiling during Jumping

Pedro Jiméncz-Reyes ', Plorro. ., Mart and Morin =
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® Force Deficit
Vel -
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TABLE 1| Force-velocity imbalance categories, thresholds, and
associated resistance training load ratios.

FVimp categories. % of optimal \  Training loads ratio*

thresholds (%)

High force defiit

<60 3Strength

2 Strength

2 Strength-power

Well-balanced

Low velocity ¢

High velocity
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EFFECTS ON F-V IMB

VD GROUP :

¥ F-vimbalance
NON-OPTIMIZED GROUP
A F-vimbalance

CONTROL GROUP :
A F-vimbalance

PROFILE n% of OPTIMAN

~High-velocity deficit
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© Low-force deficitg

~=-High-force deficit

T @d@eanconvol

—+—Non-Optimized

@ @crninonopTzzD

—o—control

PRE-INTERVENTION

POST-INTERVENTION

EFFECTS ON JUMP HEIGHT 04

A Heigh P
EMBEEWIY  optimized

FD GROUP : Group

A Jump Heighf 22/

VD GROUP : 46/46
A Jump Height 18/ SubjeCtS

subjects
increased

NON-OPTIMIZED
A Y Jump Heigh

8 increased

CONTROL GROUP ;, Il
A V¥ Jump Heigh

PRE-INTERVENTION POST-INTERVENTION
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Deficit in force..
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CONCLUSSION & PRACTICAL APPLICATION

-
Individualized training program specifically addressing the FV
imbalance is more efficient in improving jump height than a
traditional one-size-fits-all program overlooking FV imbalance

S&C coaches should quantify and consider individual FV imbalances to
orient and individualize training loads and exercises to :

» optimize FV profile

» and/orincrease Pmax "
 inturn, improve jump performance G

10/04/2019



Universidad
u Rey Juan Carlos

10/04/2019

» l_
i

u

Universidad
Rey Juan Carlos

m-High-velocity deﬁfit

PROFILE in% of OPTIMAL
g

{©o-Low-force deficit

®-High-force deficit

PRE-INTERVENTION

POST-INTERVENTION
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EFFECTS ON F-V IMB

FD GROUP :
¥ F-vimbalance
VD GROUP :
¥ F-vimbalance

FV PROFILE in % of OPTIMAL

180

-4- LVD
= 4= HVD

PRE

W3 W6 W9 W12 W15 W 18 W21 W_24

Weeks to Optimal Profile
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EFFECTS ON JUMP HEIGHT

FD GROUP :
A Jump Heigh

VD GROUP :
A Jump Heigh

@
p—
—

SJ(m)

0.50 4

0.45

0.35 4

0.30 4

0.20

PRE

w_3

w_6

W9 W12 W15 W18 W21 W_24

Weeks to Optimal Profile

—e—HFD

LFD
-a- LVD
-4- HVD
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Optimal FV Profile

160

EFFECTS ON F-V IMB
140

FD GROUP :
¥ F-vimbalance
VD GROUP :
¥ F-vimbalance
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DE-TRAINING

OPTIMIZED DETRAINING-W_1 ~ DETRAINING-W_2  DETRAINING-W_3

Training to Optimal Profile and Detraining
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Optimal FV Profile DE-TRAINING
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FD GROUP : ] 01
A Jump Height 36/36 ) 031 b

=0=FD

—e—HFD
LFD

=2=\D

- 4= HVD

VD GROUP: 030
A Jump Height 24/24 PRE OPTIIZED  DETRAINING-W_1 DETRAINING-W_2 DETRAINING-W_3

Training to Optimal Profile and Detraining
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Weeks to Optimal Profile

30

25

20

y=0.2429x + 1.1892

® HFD

LFD
ALVD
A HVD

40 50 60 70 80

Initial FV,, (%)
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INDIVIDUALIZED TRAINING PROCESS UNTIL OPTIMAL FV PROFILE

[ Fe ping) A /
-670 A
F IMB % Pm: Wig) :llj‘

SJ-33.1cm

2
z
Fov Protie = g
%N w
ot opmat
TORCE miobe

\ Velocity (mis)

10/04/2019

11



10/04/2019

12



