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1. INTRODUCCION

2

e Tener una buena condicion fisica es un aspecto clave para obtener un
alto rendimiento durante un partido (Hoff et al., 2004; Stolen et al., 2005)

v" Acciones de alta velocidad: 1-11% de distancia total cubierta (stolen et
al., 2005; Hoff et al., 2004).

v' >80% Goles precedidos por sprint, salto o cambio de direccion del
que mete el gol o del asistente (Faude et al., 2013).
Evolucion en el futbol marcada por el aumento del nimero y los
metros recorridos a alta velocidad y del nimero de acciones de alta

velocidad

iENTRENAMIENTO DE FUERZA!
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FISIOLOGIA

SENTIDO COMUN
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1. INTRODUCCION
BIOMECANICA
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1. INTRODUCCION

2

z

o Estudios previos:

v Ento. de Fza (Chelly et al., 2009; Christou et al., 2006; Maio Alves et al., 2010)

v' Ento. de Fza combinado con ejercicios pliométricos (Faude et al., 2013;
Kotzamanidis et al., 2005; Moore et al., 2005)

Alta intensidad y maximo o casi maximo numero de
N/ repeticiones por serie

4

Alto grado de FATIGA

(Sanchez-Medina & Gonzélez-Badillo, 2011;
Apriantono et al., 2006)

=] Maxima ganancia con el
etz / menor grado de fatiga
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ErreEcTts OF VELOCITY-BASED RESISTANCE TRAINING
ON YOUNG SOCCER PLAYERS OF DIFFERENT AGES

JUuaN J. GonzALEZ-BADILLO,! FERNANDO PAREJA-BLANCO,! DAVvID RoDRiGUEZ-ROSELL,!
Josi L. Asap-HEReNcIA,' Juan J. pEL Ogo-Lorez,' anp Luis SANCHEZ-MEDINA®

"Phystcal and Athletic Performance Research Center, Faculty of Sport, Pabls de Olavide University, Seville, Spain; and
> . v v .
“Studies, Research and Sports Medicine Center, Government of Navarre, Pamplona, Spain

Taeu: 2. Resistance training program.*}
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PROPUESTA METODOLOGICA
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EFrFeEcTs OF VELOCITY-BASED RESISTANCE TRAINING
ON YOUNG SOCCER PLAYERS OF DIFFERENT AGES

JUuaN J. GONZALEZ-BADILLO,! FERNANDO PAREJA-BLANCO,! DAvID RoDRiGUEZ-ROSELL,!
Josg L. Apap-HeErENCIA,! JUaN J. DEL OJt0-LOoPEz," anp Luls SANCHEZ-MEDINAZ

'Physical and Athietic Performance Research Center, Faculty of Sport, Pabio de Olavide University, Seville, Spain; and
S tudies, Research and Sports Medicine Center, Goovernment of Neavarre, Pamplona, Speai
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CMJ T20

TasLe 3. Changes in selected neuromuscular performance variables from T1 to T2 for each group, mean (=SD).*

Changes observed for T2 vs. T1

7

p value
within Standarized (Cohen) Percent changes of
T1 T2 groups differences (90% CI) better/trivial/worse effect

CMJ-U16 (cm) 354 =39 391 =49 0.000 0.91 (0.70 to 1.11) 100/0/0 most likely
CMJ-U18 (cm) 384 =30 413 =45 0.000 0.90 (0.45 to 1.35) 99/1/0 very likely
CMJ-U21 (cm) 371 =37 381 =35 0.36 0.18 (—0.14 to 0.50) 45/52/3 possibly
T20-U16 (s) 299 = 0.10 297 = 0.09 0.14 0.23 (0.08 to 0.38) 62/38/0 possibly
T20-U18 (s) 296 = 0.10 292 = 0.10 0.02 0.37 (0.11 to 0.83) 87/13/0 likely
T20-U21 (s) 2.97 = 0.09 296 = 0.10 0.36 0.18 (—0.32 to 0.68) 47/43/10 unclear
VILOAD-U16 (kg) 41.7 = 9.3 699 =125 0.000 2.86 (2.60 to 3.12) 100/0/0 most likely
VILOAD-U18 (kg) 51.6 = 10.7 66.6 = 10.1 0.000 1.31 (1.10 to 1.53) 100/0/0 most likely
VILOAD-U21 (kg) 53.1 = 49 659 = 2.2 0.000 2.38 (1.96 to 2.79) 100/0/0 most likely
MAS-U16 (km-h~1) 15.9 = 0.7 16.2 = 0.8 0.02 0.52 (0.20 to 0.84) 95/5/0 likely
MAS-U18 (kn-h—") 158 = 1.0 16.0 = 0.8 0.12 0.24 (—0.03 to 0.51) 60/40/0 possibly
(—

(
MAS-U21 (km-h=') 159 = 0.7 159 = 0.8 0.91 0.03 (—0.48 to 0.54) 28/50/22 unclear
I TN

-80 -60 -40 -20 0 40 60 80 -4 -3 -2 -1 0 1 2 3 4

Impairment Trivial Improvement Impairment Trivial Improvement
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Effects of Combined Resistance Training and
Plyometrics on Physical Performance in Young Soccer
Players

coy \
W

z

F. France-Marquez’, D. Redrigusz-Rezsll®, |. M. Gonzilsz-Suarez’, F. Parsja-Blance’, R. Mera-Custedie”,
] M. Yafiez-Gareia®, |. |. Genzalez-Radills”

7

Greup|  Age (ysarz) Maz:z (kg) Hsight (m) BMI (kg-m™2) MO PAS (%)
G 14705 63.5+69 1.70+0.06 218+17 1.00+0.48 95.3+20
STG 147105 60366 171005 20716 1.04+£0.45 954+17
CG: Control group; STG: Strength training group; EMI: Body mass indesx; MO: Maturity offzet; PAS: Predicted adult stature

Sezzions
Exarcizaz 1 s 3 4 5 (] 7 8 9 10 " 12
FS(SxR)(m-s7')  2x8(120)  3x8(120)  3x=8(1.200  3=6(1.12)  3=6(1.12)  3x8(1.12)  2x6(1.06)  3x6(1.06)  3Ix6(1.06)  2x4(1.00)  3Ix4(100)  3=4(1.00)
it 3x5 3x5 3x5 3x=5 3=5 3x5
SPT) (5 =]) 6x8 6x6 6=3 6x6 6=10 6x6 6=10 b6 6x12 b6 6x12 B=6
COD (R=T) 3=10s 3=10s 4=105 4=105 5=10s 3=10s
Sprint (R=D) 3x20m 4x20m 3x20m 4x20m 4x20m 3=20m

FS: full squat; CM: countermavement jump; SPT: step phase triple jump; COD: changes of direction; 5% R: sets *repetitions; 5): sets *number of jumps; R=T: repstitions * duration. R % D: repetitions = distance
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Effects of Combined Resistance Training and
Plyometrics on Physical Performance in Young Soccer
Players

Y

z

g
e

2
e

2
e

7

Sfele]clel

=1 =0.5 0 0.5 15 2.0 25 3.
Standardized differences

Fig. 1 Differences scores (20 % confidence intervals) for changes from
pre- to post-test in 10m (Tig), 10-20m (T;o_ap) and 20m (Tag) sprine
time, countermovement jump performance (CM]), estimate one repeti-
tion maximum (1RM...), average velocity attained against all absolute
loads common to pre- and post-tests (4V) and velodty developed against
different absolute loads (MPV2yg, 30, 20 ana 50) when comparing the 5TC and
CG. Gray areas represent trivial differences. The probabilicy of the effect
being practically relevant in favor of STC compared to CG is additionally
given in the boxes.
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CONCLUSIONES

® Entrenamiento de fuerza de baja carga y bajo volumen y
desplazando la carga a la maxima velocidad combinado
con entrenamiento pliometrico, ademas del entrenamiento
tecnico-tactico produce importantes ganancias de tuerza,

capacidad de salto y aceleracion.

El mejor entrenamiento de fuerza es aquel que produzca
mayores ganancias con la minima fatiga, ya que debemos

evitar interferencias con el entrenamiento especifico
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INCREASED NUMBER OF FORCED REPETITIONS DOES

Research Quarterly for Exercise and Sport

() 1996 by the American Aliance for Health,
Fhysical Education, Recreation and Dance

Yol. 67, Supplement to No.3, pp. 65-69

How Much Is Too Much?

Performance Aspects of Overtraining

Harm Kuipers

he primary goal of athletic training is to enhance

performance as much as possible. This is accom-
plished via a training program, which should eventually
lead o peaking at the right moment. To push the per-
formance capacity to its upper limit, relatively high
amounts of intensive exercise have o be done. There-
fore, the athlete is continuously challenging the deli-
cate balance between training and overtraining. The
(IDIBA

tduring resistance training
!

who was a world class speed skater from 1972-1975. The
training characteristics and competitive results were ac-
curately recorded daily for several years. The training
consisted of a rather consistent mix of endurance exer-
cise and intermittent exercise at near competitive inten-
sity. In retrospect, it was observed that when the total
ramning duration was beyond 15 hours a week there was
a consistent decrement in competitive performance

Fatigue is not a necessary stimulus for strength gains

g.l P Folland, C S Irish, J C Roberts, J E Tarr, D A Jones

..........................................................

...................................................................

Br J Sports Med 2002;36:370-374 /
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ACUTE AND DELAYED RESPONSE TO REESISTANCE EXERCISE LEADING OR
NOT TO MUSCLE FAILTURE

PABLOcOLAVIDE

ATUTHORS: Fermando Pﬂ:l'E'_‘ia—BIEJJEDL. Diawvid R::u:lriguez—R-::-se]ll_ Luis Sanchez Medina®,
Tuan Ribas-Serna’. Covadonga ]'_c':pez-Lépez". Ricardo Mora-Custodiol. JTuan Manuel Yafiez-

Garcia'. Juan José Gonzdlez-Badille!

Pareja-Blanco et al, (2016)
® 3x6(12)vs.3x12(12)
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Familiarization
[ Initial Strength Assessment

1 wk

UNIVERSIDAD

EE 3 x 12 [12] REP
3 x 6 [12] REP
PABLOvOLAVIDE

10 hombres con experiencia

LSS Mechanical measurements
Il Resistance Exercise Protocol

en entrenamiento de fuerza

+ Blood Sampling

HRV measurement

\

T warm-up

V,-load CcMJ

Bench press exercise

Il Exercise sets

+ Blood Sampling

Squat exercise
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TABLE 1, Descnptive charactenstics of each resistance exercise protocol.

SQUAT BENCH PRESS

Ix6[12] 3Ix12[12] P-value 3x6[12] 3x12[12] P-value
Reps 6000 112x09 <0001 6000 10313 <0001
Fastest-V(m=") 085=003 084003 047 0.65=0.03 063005 021
Slowest-V (m-=?) 063007 038007 <0.001 044 =003 015003 <0.001
MeanV(m=") 075004 063007 0001 0.55=0.03 042004 <0.001
MeanLoss-V (%) 20361 438367 <0001 264267 65057 <0.001
MaxLoss-V(%) 23985 34774 <0001 334273 76573 <0.001

Data are mean= 5D n=10.

B.eps: repetitions performed m each set.

Fastest-V: highest velocity measured in the three sets.
Slowest-V: lowest velocity measured m the three sets.
Mean-V: mean velocity of all repetitions dunng the three sets.

Meanloss-V: mean percent loss m velooity from the fastest to the slowest repetihion over the three sets.
MaxLpss-V: maxmmum percent loss in velocity from the fastest to the slowest repetiion over the three sets.

Velocities correspond to the mean concentric propulsive velocity of each repetition.




VARIABLES MECANICAS
6(12) VS. 12(12)
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Cortisol (nmol-L")

PRL (ug-L")
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Estimulo de +
calidad (+velocidad)

Menor dano Recuperaci(')n +

muscular répida

Menor estres
hormonal




" Efectos del Caracter del Esfuerzo

* Existe un numero aproximado de repeticiones por serie que se puede
hacer con cada % 1RM.
Esto nos da una orientacion sobre el porcentaje con el trabajamos cuando

estimamos que podemos hacer un n° determinado de rep/serie.

% 1RM Rep. realizables

100% ..o 1

5% e 1-2

90% ..o 2-4

85% 5-6

80% i, 7-8

75% o 9-11

70% o 11-13

65% o 13-15

60% ... 14-17

Brzycki (1993)




PROBLEMA:

No todo el mundo realiza el mismo numero de
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Velom Loss a@aﬂdnd*cﬁt@rm Neuromuscular
Fat |gou ag-Resistance Training

0,700
LUIS SA‘.&'% 4-MEDINA and JUMNY JOSE GONZALEZ-BADILLO

Faculty Qig .Sggg)rr, FPablo de Olavide UmVersity, Seville, SPAIN

0,400

ABSTRACT
HQ';EQIQQ[LZ MEDINA, L., and J. J. GO ALEZ-BADILLO, Velocity Loss 28 an Indicator of Neuromuscular Fatigue during Resistance
'163%61, Med. Sei. Sports Everc, Vol 43, ¥o. 9 pp. 17251734, 2011 Purpose: This study aimed to analvze the acue mechanical and
metabolic fesponse to resistance exercise protdeols (REP) differing in the number of repetitions (R) performed in each set (5) with respect to the

rQEgiOOm-predicted munber (P). Methods: Oner 21 exercise sessions separated by 48-72 h, 18 strength-trained males (10 in bench press (BP)
and & in squat (S0O)) perl’crmed l}a pmpe:ﬂi e test for frne—re;mlttm TR LTI {]RN[]and load-velocity profile determination, 2) tests of
5000 it T i i Ret a4 e S REP B an 012],

3 12[12), 3 b 10023 = 8[30], 3 =410{10], 3 x 4“-6 K fp'VHl 3 ><8-€|H| 39 6] 10= 4|fp]]3 x ﬁlﬂ 3 ><1214| 3 144(4]), Whth 5-min
interset rests. Kinematic data were registered by a linear velocity trmnsducer, Blood lactate and ammonia were measured before and after exercise.
Resulis: Mean repetition velocity loss after three sets, loss of velocity pre-post exercise against the 1-m-s ! load, and countermovement
jump height loss (30 group) were significant for all REP and were highly correlated to each other (¢ = 0.91-0.97). Velocity loss was
significantly greater for BP compared with S0) and strongly correlated to peak postexercise lactate {r = 0.93-0.97) for both S0 and
BP. Unlike lactate, ammonia showed a curvilinear response to loss of velocity, only increasing above resting levels when R was at
least two repetitions higher than 50% of P. Conclusions: Velocity loss and metabolic stress clearly differs when manipulating the
number of repetitions actually performed in each training set. The high correlations found between mechanical (velocity and coun-
termovement jump height losses) and metabolic (lactate, ammonia) measures of fatigue support the validity of using velocity loss to
objectively quantify neuromuscular fatigue during resistance training, Kev Words: MUSCLE STRENGTH, WEIGHT TRAINING,
BLOOD LACTATE, AMMONIA, BENCH PRESS, FULL SQUAT

Pérdida de velocidad dentro de la serie
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Fatiga no es sélo el punto del fallo muscular. Es un

proceso que se da desde el 1nicio de la activididad
ABLE 1. KMeCnanical and MetaDoic measuements

. Loss of MPV over
Complejid: Three Sets (%) rla en la
accion REP 50 BF

3 = 12[12] 465+ 38 *TUe33+ 40
3 = 10[12] IV +TT7 Ui+ 55

Pérdida de 3 = 812 323+ 7h #®5+43 z-Medina &
3w B[12] 202 + 43 242+ 23
Gonzalez-13 | 10[10] 457 +T0  ***584 + 45
3 % B[10] 323 +55  ***451+ 42
3w B[10] 220 +80 “29E+ 45
Ya que los @ x E[8] 398+4D0  ***58+37 »nte nimero de
repeticione - * 22! 9494 BOE43 3onzalez-
b 3w 4[8] 212 +85 248 + 29
Badillo et . 3 =« g[g] $19+43 *58+57 DO DE
3w 4[5 AR 336+ 36
FATIGA 3w 3[6] 19,6 + 7.1 237 + 30
3w 4[4] 320+51  ***49E+ 66

3= 2[4] 166 +45 1B9+44
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Effects of velocity loss during resistance training on athletic
performance, strength gains, and muscle adaptations

F. Pareja-Blanco', D. Rodriguez-Rosell', L. Sdnchez-Medina®, J. Sanchis-Moysi™¥, C. Dorado™*, R. Mora-Custodio',
HJ. M. Yiiez-Gareia', D. Morales-Alamo®®, 1. Pérez-Sudrez™, J. A. L. Calbet™?, J. J. Gonzilez-Badillo'

Proponemos en lugar de programar un nimero fijo con
una carga determinada

Entrenamiento de fuerza a partir de velocidad de 1°
repeticion (Gonzalez-Badillo & Sanchez-Medina, 2010);
y 2) pérdida de velocidad permitida en la serie
(Sanchez-Medina & Gonzalez-Badillo, 2011).

Objetivo: Analizar efecto de 2 entrenamientos de

fuerza que sélo difieren en la pérdida de velocidad en
la serie (20% vs. 40%)



Velocity Loss as a critical variable determining
the adaptations to strength training
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Pareja-Blanco et al. (2016)




Velocity Loss as a critical variable determining
the adaptations to strength training

Table 1. Descriptive characteristics of the fraining program performed by both experimental groups

Scheduled Session 1 Session 2 Session 3 Session 4 Session 5 Session 6 Session 7 Session 8 Session 9
Sefs x VL (%)
VLE20 3 x 20% 3 x 20% 3 x 209 3 x 209 3 x 209 3 x 209 3 x 209 3% 20% 3% 20%
VLAD I x 20% 3 x 30% 3 x 40% 3 x B0% 3 x B0% 3 x B0% 3 x 38% Jx 48% 3 x B0%
Target MPV (m-57) 0.82 0.82 0.82 0.82 0.82 0.82 0.75 0.75 0.75
(~TO% 1RM)  (~T0% 1RM)  (~70% 1RM)  (~T0% 1RM)  (~70% 1RM)  (~70% 1RM) (~75% 1RM) (~75% 1RM) (~75% 1RM)
2Tx28 219230 214389 194186 21623 21231 21228 19623 19922
23321 3192286 409286 45T7+£389 45365622 47979 IBTE20 456 27 BDEx25
B2+1.0 BO+1.0 D14 E3x12 E4+11 44+06 39086 43+1.0 390
R3x13 65.9+1.38 7714 94+138 9211 94223 6.1x12 73x14 75+1.0
Scheduled Session 10 Session 11 Session 12 Session 13 Session 14 Session 15 Session 16
Sets x VL (%)
VL20 I x 20% 3 x 20% 3 x 20% 3 x 20% 3 x 15% 3 x 15% 3 x 15%
WLAD 3 x 509 3 x 359% 3 x 450 3 x 450 3 x 309 3 x 409 3 x 409
Target MPV (m-57) 0.75 0.63 0.63 0.63 0.60 0.60 0.60
(~T5% 1RM}  (~B80% 1RM) (~80% 1RM) (~80% 1RM) (~85% 1RM) (~85% 1RM) (~85% 1RM)
..... il SR Bt L) \Q:EE@L
WL (%)
VL20 206+34 231x82 224+44 232+£438 159 +41 1652 £31 143+£38 204+15
VLAD BD1+£23 IT0+£37 44T +34 4RG3 +29 331+50 438 +£51 438 +585 419+19
Rep perset
V20 38x04 3004 3308 3310 20204 2104 19+0.8 39+x05
VLAD 73+14 46+1.0 Edzx18 E2x13 3308 3706 4507 6509

Pareja-Blanco et al. (2016)



Velocity Loss as a critical variable determining
the adaptations to strength training
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. VL40 VL20
ATPasa analysis Pre Post Pre Post
Tyvpe I (%) 443104 47598 459=157 437134
Type IIC (%) 0102 03006 05=x1.1 1649
Type ITA (%) 36597 igd = 336102 385=11.0
Tvpe ITAX (%) 112261 12_05_—% 137112 10176
Type ITX (%) 78x7.0 382500 6389 6182
. VL40 VL20
MHC analysis Pre Post Pre Post
Tyvpe I (%) 42879 455276 400806 39393
Type ITA (%) 426=38 473 £ 59° 42954 45886
Type ITX (%) 14689 72 ?.@ 17074 148872

Data are mean = 5D

Velocity Loss as a critical variable determining
the adaptations to strength training

VL20: Group of 20% wvelocity loss (n = 12), VL40: Group of 40% velocity loss (n = 10)
Intra-group significant differences from Pre- to Post-training: * P <0.05, ** P <0.001
* significant group x time interaction: P < 0.05

VL40 VL20
Pre Post J;ia) Pre Post _'-.;Qj}
CS5A (um?) 4935 £ 690 5438 =788 /11. 4800 =691 5217=701" /98
CSA-T (um?) 4314 £ 676 4798 804 11.9 4070 =834 4346 £ 873 79
CSA-TIA (um?) 55841259 6233 x998%| 16.9 S5T08 =893 p169 =716 9.6
CSA-TTAX (um?) 4619+1022 352609627\ 193 4935 =740 5146 =744 3.5
CSA-IIX (pm?) 44061037 4927 = 1502 \16. 4130 =930 48531016 \8.3

Data are mean = 5D;

CSA: Cross-sectional area
VL20: Group of 20% wvelocity loss (n = 12), VL40: Group of 40% velocity loss (n = 10)
Intra-group significant differences from Pre- to Post-training: * P <0.05, " P<0.01

Pareja-Blanco et al. (2016)



Velocity Loss as a critical variable determining

the adaptations to strength training
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“Effects of Velocity Loss During Resistance Traming on Performance in Professional Soccer Plavers™
by Pareja-Blanco F, Sanchez-Medina L. Suarez-Amones L, Gonzalez-Badillo JJ

International Jowrnal of Sports Physiology and Performance

© 2016 Human Kinetics, Inc.

Jugadores de futbol que entrenan con las mismas
cargas relativas pero con distinto grado de esfuerzo
en la serie

Grupo V15: hacen repeticiones hasta perder el 15% de la
velocidad de la primera repeticion

Grupo V30: hacen repeticiones hasta perder el 30% de la
velocidad de la primera repeticion

Ejercicio: sentadilla

Variables dependientes: fuerza y velocidad en sentadilla
y CMdJ



PAREJA-BLANCO ET AL. (2017)

Table 1. Descriptive characteristics of the training program performead by both esparimental groups

Scheduled

Session 1

Session 2

Session 3 Session 4 Session 5 Session b Session 7 Session 8 Session 9
Sets x VL (%)
VL1S 2x15% 3% 15% 3% 15% 2x15% Ix15% 3 x15% 2x15% Ix15% 3% 15%
WLED 2% 30% 3w 30% 3% 30% 2% 30% 3% 30% 3 x30% 2x30% 3w 30% 3 x30%
Target MPV (m-e™) 1.13 1.13 1.13 1.06 1.06 1.06 0.98 0.g8 098
(~50% 1RM) (~50% 1RM) (~50% 1RM) {~55% 1RM) (~55% TRM) (~55% 1RM) {~B80% 1RM) (~B0% TRM) (~B0% 1RM)
Scheduled Session 10 Session 11 Session 12 Session 13 Session 14 Session 15 Session 16 Session 17 Session 18
Sets x VL (%)
VLIS 3x15% 2% 15% 3% 15% 3% 15% 2x15% 2% 15% 3% 15% 2x15% 2% 15%
YL30 3 x 0% 2w 0% 3w 30% 3 x W% 3 x 0% 2% 0% 3% 30% 3 x 30% 2% 30%
Target MPV {n'-5'1] 0.958 0.90 0.90 0.90 0.90 0.a2 .82 082 0.3
(~50% 1RM) (~E3% 1RM]) {~E5% 1RM) {~60% 1RM) (~65% TRM) (~T0% 1RM) {~70% 1RM) (~T0% 1RMN) {(~G0% 1RM)
Actually Fastest MPVY  MPV all reps Total re Rep per set Rep per set Rep per set Rep per set Rep per set Rep per set
Parformed im-s") E P pp with 50% 1RM with 55% 1RM with 60% 1REM with 65% 1RM with 70% 1RM
VL1S 0.98 +0.02 054 +£002 41461249 iD5+19 1472235 11926 95+19 91+31 7221
VL300 097 £0.02 0912009 2512554 G50205™ 109+ 20" 5.1% 1.4 Soz1.4% 45+£1.6" 4111
e e Ewe =
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Pre Post ESO0%CI  pottgrrivial worse effec
1RM-VL15 (k) 101.3+£188 110.3 £ 14 3" 043(0.14t00.71) 91/9/0 Likely
1TRM-VL30 (kg) 100.2+20.3 106.5 =285 0.228 (-0.09 to 0.64) 653312 Possibly
AVVL15 (m-s”) 1.19+0.12 1.23+0.09 0.35(-0.09 1o 0.79) 1312512 Possibly

AVVL30 (m-s™) 116 £ 0.11 118+ 0.13 0.16 (-0.55 to 0.87) 46/36M18 Unclear
CMJ-VL15 (cm) 33736 355+ 5.1°1 0.45(0.06 to 0.85) 8rm2n Likely
CMJ-VL30 {cm) 4435 33531 -0.24 (-0.66 to 0.18) 4/38/57  Possibly Negative
T30-VL15 (s5) 432+ 019 430020 0.10 (-0.14 to 0.35) 247413 Unlikely
T30-VL30 (s) 428+0.14 427+ 010 0.06 (-0.27 to 0.39) 217019 Unclear
YYIRT-VL15 (m) 1390 £ 417 1862 £ 639** 1.01 (0.63 to 1.39) 100/0/0 Most Likely

YYIRT-VL30 (m) 1611 £ 422 2043 £ 842%* 0.97 {0.13 to 1.82) o4/4/2 Likely

| o T N LA T e R - e -

B T L s T O [PUNPUNNIN PUNY BN




Efecto sobre la fuerza en sentadilla
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Efecto sobre la Vmax media en sentadilla

Vmax media en Sq
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CMJ (cm)
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Percentage of initial performance (%)
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DETERMINAR UN

on hormonal responses, strength, and muscle I“rower gains

Journal of Strength and Conditioning Resediich 1% d
& 2005 National Strength & Conditioning Al

MODERATE RFESIS Th VOIL.UME
PRrRoDUCES MOR AB) "KENGTH GAINS
THAN HIGH OR L. MY RING A SHORT-

TERM TRAINING CYCLE

JUAN J. GONZALEZ-BADILLO,! ESTEBAN M. GOROS. AAU0L ARELLANO,?
AND MIKEL [ZQUIERDO?2

'Spanish Olympic Committee, Madrid, Spainy“Studies, Research and Sport Medicine Center, Government of

Navarra, Navarra, Spain; *Department of Physical Education apd Sport, University of Granada,
Granada, Spain.

Fatigue is not a necessary stim. s for strength gains
durindlexisrizes tesl apepciones para aumentar el

1 P Folland, C 5 Irish, J C RotESAAHDIGNEQ fis1cCO

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Br ] Sports Med 2002;36:370-374
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