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¢,Por qué medimos la carga de
entrenamiento?
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Ambitos de aplicacion
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En el futbol profesional




e
o
=
i
E
£
a
o

L Fizah 505

[TELY Sl

FRjomaid &F

Li S S LW

e Wesrara Fockap B

Iri Wersens Hoohwy e

&FL IS0

N7 Secoes SEpin

MR Fawiaian LK

[N, | B T A

AR et Ak

LifE Secwear 0N

ILHE Serom dsgire

UNY Eocrur LK

R Beroer s

Sy gl Womgfry bragn ey B b
L i deigiire

e Dol T ey e el
i T ek W

W wersEe lieo iy Dad

b px megbs unicn Buck
Hr womarrs Hochery Fas
Grichel Tesniy T Fasl boraiins
|45 L] Fﬂ.hrﬂ” 1enrm Haa b
Bl el e vy g sawi ol
Crichod 1-2ap Fadl e
Llas goisd rgiy wrec Fwd
Crickei Bhit-dap Fasil bEreiar
Crickei Twenis 2] Fiolder
Crichs Tarme iy Spin beraiigy
Crichel Taiap Egon Borwiny
Gkl 1-dap P

[T S TR TR
CrekEt 14wy Wikl -Eiapar
Coiche Tase i wickal-Eaapar
Crick=t | -cap Baiwrar
Crichel Bdb-day Fisicer
Crichnl Teriy 1l Babaras
Goighed Bl dap Habarar

Optimizacion del rendimiento
Total distance {m.min) ' )

LaeadE2E2EEEE

—_—
—

Toal off sy (L] mupnle of spdebes cm Esde et gkl =k |ir|
P




Optimizacion del rendimiento

Descripcion de los desplazamientos en el

fatbol profesior~' ___

Unicamente un estudio describe los

desplazamientos de futbolistas durante

competicion oficial

Indicadores de carga que integran variables de carga

Talde 1. Match ruming peofile fonly et hall) in prolsssdbonal spoos

plaers (i = 348), Daw g mean = 500

interna y de carga externa B in = 83} Bin=57) M=) WD P-4 Sin=4
. . . e wolal didars " . 1 ’
Velacidad de desplazamiento {(m - min — 1) i 1,747 X TTE, I35 6 28 i TAETES
| 5 Frecuencia cardinca (Y%EC, ;) D & Tk
’ . AL W.E ! 11 k2 4z 8T
o
(e d.e . 1
. ALE LB 2 T 4 i 1)
(RN ™ cade, !
R i il - . . "
|30 v 171 158 L¥ 13139 3.7 4
g 100 RD "Il"' T T a1 814818 18 14
z
E 0,50 :n. 1 II.M i " — . ¥
R .
iz Il.r\:r . | 194 2 6 & ey, 628 401 ¢ Gl
LRI
50 R 1602 3.4%" [YPST 157213 FTPENL PSS
WLt i
LR - RO kb Y ROET0 | 5R 025 190 &, e AIENIN T 15 & 0.5 15 & st 1 e
cp Fi ML W-MD 2imls 5 i)
O Coarg Nasko; i Foll Tk M- hAaifioldos WS Wide Waifeldgre. 7% Sacoded Sariberc § Smbars BD: Raliivg Sy
Playing Position it: Signfca difoesax w O Ik Sipd o dfforrce w M ¢ Sigeficm difema o MY, d: Sgufiani diBmece v WMIE & Sigficani & Fooece v 295 T
b Sajialicai fifmoe . 5 % Sogibeaa iy sl toim by olbei e+ S Bl gk Vi iy ol jioig

Suarez-Arrones, L., Torrefio, N., Requena, B., Sdez de Villarreal, E., Casamichana, D., Barbero-Alvarez, J.C., & Munguia-lzquierdo, D. (2014).
Match-play activity profile in professional soccer players during official games and the relationship between external and internal load. J

Sports Med Phys Fitness. 2014 Oct 7. [Epub ahead of print]



Optimizacion del rendimiento
Descripcion de los desplazamientos en el

futbol no profesional

Mayor distancia . .
Los que mayor distancia recorren

recorren en la
categoria de

carrera rapida DL MB
Mayor distancia recorren en
las categorias de velocidad
intermedia
DC mMC
MP Del

, DC MC
Menor numero de - o
ayor n? de
AAIR yorn
aceleraciones
. . Gran distancia a sprint

Gran distancia a P
sprint oL B

Casamichana et al., 2014



Optimizacion del rendimiento

Descripcion de los desplazamientos en el
futbol formativo

Soecer U1G[16]

Soccer U1S[16]

Soccer U14[16]

Saccer U13[16]

Soccer U12[16)

A
A
—

] 0 a0 &0 B 100 10 140 160 180
Relative distance travelled (m.min)

120007 A 4 & & 1501 B b & G a:‘b 1 H :[,_
100001 T = { 800 =10
] T
— 800D E 1001 I } T £ -
E g 1037 1187 115.2 .E.m E
Q 600D| A = 106.5 & 1 E
= x +
) x|
a0007 %67 L e 501 988 2001 & 4 { 1
2000 1 6016 1 2
5715 174 167 5ap 19 302 . 31 29 47 359 43
U1z U3 utd\wis us ) 0 Uiz ui3 U4 uis uTe Uz vz v U e U2 U13 U4 Ui5 Ule
Age Group Age Group Age Group Age Group

Harley JA, Barnes CA, Portas M, et al. Motion analysis of match play in elite Ul12 to U16 age-group soccer players. J Sports Sci.
2010;28(13):1391-7.



Optimizacion del rendimiento

Descripcion de los desplazamientos en el

—

Distance covered (m

9000 -

8000 A

7000 -

6000 4

5000 4

4000 -

_ . fdatbol formativo

inti 24364156 B448+£135
I HR [ Sprinting 54118

o56412g B026£143

cd.e

99 jugadores de una academia
de futbol de élite

6012£142| 6187493 |6218+103 | 65654113 | 6573198 | 623585

Se monitorizaron 42 partidos

2x35 -U13-U14
2 x40 -U15-U16-U17
2x45 -U18

U13 U4 ui15 u16 Uy U18

ui3 uig ui1s uie u17 uis n?

peak game speed (km.h~") 22.3+1.42bcde 24.4+1 8bcde 26.0+2.4¢ 26.3+2.3¢ 26.6+2.2¢ 283+2.2 045

Bucheit, M., Mendez-Villanueva, B. M., Simpson, P. C., y Bourdon, P. C. (2010a). Match running performance and fitness in youth soccer.
International Journal of Sports Medicine, 31(11), 818-825



Optimizacion del rendimiento

Descripcidon de los

desplazamientos en el futbol

formativo
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Fig. 1 Number of repeated-sprint sequences (RSS, with R5515, R5530, R5545 and RSS60 for sequences with 15, 30, 45 and 605 of between-sprint recov-
ery) using an absolute (> 19km.h~" . panel a) or a relative (>61% of individual peak running velocity. panel b) speed threshold, number of sprints per R55
(using the relative threshold, panel ) and average sprints duration (panel d) observed during first halves in U13 (n=43 files), U14 (n=76 files), U15 (n=50
files), U16 (n=61 files), U17 (n=48 files) and U18 (n=66 files). a: significant difference vs. U14 (P<0.05), b: vs. U15, ez vs. U16, d: vs. U17, e: vs. U18. Data
are meanz5E.

Training & Testing -

Repeated-Sprint Sequences During Youth Soccer
Matches

ML Budhert, A Mende-villanueva, 8. M. Zampson, . C. Bourden
Physiology L. Acsdeny Doha, Qutar

o
-y

Number of Sprints per RSS
I

FZ3 RSS (Total)

Sprints duration (s)

1t half 2" half

Fig. 4 MNumber (+5E) of sprints per repeated-sprint sequence (RSS, with
RS515, RS530, RSS45 and RSS60 for sequences with 15, 30, 45 and 605 of
between-sprint recovery. with a relative threshold. i.e.. =61% of individual
peak velocity. panel a) and average sprint duration {panel b) as a function
of playing time (i.e.. 3 equally divided periods in each half) in all young
soccer players pooled together (179 files). * : significantly different from
17 and 4% periods (P<0.05). {: significantly different from the 2 and 5
periods (P<0.05). 1: significantly different from the 3™ and 6% periods
(P=0.05).

Buchheit, M., Mendez-Villanueva, B. M., Simpson, P. C., y Bourdon, P. C. (2010). Repeated-sprint sequences during youth soccer matches.

International Journal of Sports Medicine, 31(10), 709-716.



Descripcion de los desplazamientos en

el futbol formativo
avg L_LBRKQ]
20007 Goto et al., 2013 (JSCR)
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Figure 2. Mean and standard deviation (%) of percentage of time spent on standing and walking,
jogging, low speed running, moderate speed running and high speed running in a
11 match in the U9 and U10 squads. *significantly different at p < 0.05.




Descripcion de los desplazamientos en
el futbol formativo
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Distance (nrh)
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Goto et al., 2013 (JSCR)

Figure 3. Mean and standard deviation (m-h-1) of total distance covered and distance covered
by walking, jogging, low speed running, moderate speed running and high speed running in an
hour of a match in the retained and released groups. *significantly different at p < 0.05.



En el fatbol profesional
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La prohibicion del uso de los dispositivos GPS en partidos
oficiales de competicion en algunos deportes (como es el
caso del futbol), ha provocado que su aplicacion se haya

extendido, sobre todo, en el proceso de entrenamiento
(Hill-Haas,Dawson, Impellizzeri, y Coutts, 2011).
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Optimizacion del rendimiento

¢Qué supone un entrenamiento de futbol profesional?

18 +10/25 + 11

0.3+0.1/0.4 £ 0.2

Frecuencia de
aceleraciones/
desaceleraciones

519+212 m

9.1 £ 2.5 m/min

Distancia recorrida muy
alta velocidad (>19.8 km/h)

109 £ 95 m
7.5 3.1 m/min 1.9 £ 1.5 m/min

Gaudino, P., laia, F.M., Strudwick, A.J., Hawkins, R.D., Alberti, G., Atkinson, G., & Gregson, W. (2015). Factors Influencing Perception of Effort (Session-RPE)
During Elite Soccer Training. Int J Sports Physiol Perform. 2015 Feb 11. [Epub ahead of print]

63 £ 8 m/min

3545 £ 1038 m

Distancia recorrida

Distancia a potencia
metabdlica

Distancia recorrida alta
velocidad (>14.4 km/h)

426 + 218 m




Optimizacion del rendimiento

¢Cuanto se parece a un partido?
77N\

100

BO-I

@
=]
1

Tiempo (%)

=
o
1

*

[C] Entrenamientos
Partidos

000
r '

Figura 6.2. Porcentaje del tiempo en diferentes rangos de velocidad durante
partidos y entrenamientos de futbolistas semiprofesionales. *Diferencias

T
0-6.9 kmh

70129kmlh 13.0-17.9kmh 18.0-209kmh =210 kmih

significativas entre partidos y entrenamientos (p=0.01).

D das fislcas en Jugads

de futbol: jse emrena Igual gue se mmpne?

Physical Demands In Semi-Professional Football Players:
Is Training Carried out the Same as Competition?

ENTRENAMIENTOS R

0-6.9 km/h

PARTIDOS

s, 120175, 120208 y =21
dén alossprink, enCodancon mayes g
¥eia por nora de juage (15.3 v 3.2), 5on mas Lar-
Qs (15 2w G4 mi, da mayor duracion (2 3vs 159 y da
welockdad maxima superior 7.1 vs FS kmik Anak thaln
manita, y con reéackin 3 los Indicadores sstablodtos,
€38 2 una mayor Cavgs de jugadormin” {114 86 =
UA) y un ralo fiabafacksmanss tambion mayor (24 v
0.9 UAL Los resuitardos o st mtudio dabortan ayudar  Incraadng tha
al gesarToi 00 o £
ol trafo, qus

Palalras clav: tomaiogla 675, ol andiss ol ma-
vimiantn, damarcacios, arrsnamiants, compatiién.

B

2 quality and quant
mna :-rma tama

A —— Koy Wortls, GFS, SOCEGF, MION N3N, SSmarcaton,
Eraining compeStion.

En general se observa que durante los entrenamientos NO
se reproducen las demandas de alta intensidad de los

partidos (Casamichana y Castellano, 2011a; Dawson et al.,
2004; Hartwig et al., 2011).
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Jueqos reducidos

Gran flexibilidad en la Mejora de la condicion fisica
manipulacion de variables de forma especifica

JR Vs. PARTIDOS

Aspectos técnico-tacticos :! Optimizacion del tiempo de
Ambiente competitivo entrenamiento
Fatiga y presion (Little y Williams, 2007)

LA

éSon tareas especificas??
o e
éSe simulan los patrones de
(Fontes etal., 2. movimiento de la competicion?




27 situaciones de JR
217 registros

14.5 horas de analisis

Sistema 1-4-4-1-1 3Vs. 3;5Vvs.5; 7vs. 7: JRP; JRpp; JRM
Partidos separados 72 horas JR separados 48 horas

Minimo 15" para analisis 3x4°[2




Optimizacion del rendimiento

Juegos reducidos

Distancia recorrida (m/hora) en
diferentes categorias de velocidad

Distancia recorrida por hora (m/hora)
2
(=]
1

70-129 130179  180-209
Rangos de velocidad (km/h)

Tiempo (%) en diferentes
categorias de velocidad

A2\

Tiempo (%)
T

130179 18.0-20.9
Rangos de velocidad (km/h)



Oetimizacién del rendimiento
Juegos reducidos Vs. partidos

Velocidad maxima alcanzada (km/h) Distancia recorrida por minuto de juego

Distancia recorrida a sprint (y tiempo)

Distancia recorrida 7.0-12.9 km/h (y tiempo)
(Gabbet, 2010)

Variables asociadas a sprint Ratio de trabajo:descanso

Variables asociadas a AAIR Carga del jugador/min
(Montgomery et al., 2010)



Optimizacion del rendimiento

Los JR simulan la mayoria de las TAREAS ESPECIFICAS
demandas fisicas de la competicion |
(Gabbet et al., 2009)

Sin embargo, insuficiente estimulacion
de acciones realizadas a altas velocidades

SUPLEMENTAR LOS JR CON
TAREAS QUE ESTIMULEN
DEMANDAS FISICAS SIMILARES &
LOS PARTIDOS TAREAS INESPECIFICAS

¢ )
u¥ : » /$
Casamichana, D., Castellano, J. y Castagna, C. (2012). Comparing the physical demands of friendly matches and small-sided games in semi-
professional soccer players. Journal of Strength and Conditioning Research, 26(3), 837-843.
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En el fatbol profesional




Aguiar,
(2012)

Botelho, Gongalves et al.

Muestra

10 jugadores profesionales

Marca y modelo GPS

GPSports SPI Pro de 5 Hz

Formatos de JR

2vs.2,3vs.3,4vs.4y5vs.5con un Ell de 150 m?2

Brandes et al. (2011)

17 jévenes jugadores de alto nivel

GPS, Forerunner 305, Garmin de 1 Hz

2 vs. 2,4 vs. 4y 6 vs. 6 orientado con porterias
pequenas

Brito, Krustrup y Rebelo (2012)

16 Jugadores amateurs

GPSports SPI Elite de 5 Hz

5 vs. 5 con diferente superficie de juego (hierba
artificial, arena y asfalto)

Casamichana y Castellano (2010)

10 jugadores junior

SPI-10, GPSports de 1 Hz

5 vs. 5 con diferente area de interaccién individual

Casamichana, Castellano y Castagna
(2012)

27 Jugadores semiprofesionales

MinimaxX, v.4.0 de 10 Hz

Comparacioén de JR con PA

Casamichana,
(2012)

Castellano y Dellal

10 Jugadores semiprofesionales

MinimaxX, v.4.0 de 10 Hz

Castellano et al. (2012)

14 Jugadores semiprofesionales

MinimaxX, v.4.0 de 10 Hz

€

Dellal, Chamari et al. (2011)

20 jugadores internacionales

Dellal, Drust et al. (2012)

20 Jugadores de niv

Dellal, Hill-Haas et al. (2011)

Dellal, Lago-Pefi

esionalesy 2

5 gtinuo e intervalico
.3,5vs. 5y 7 vs. 7 con diferente orientacion del

espacio

vs. 2, 3 vs. 3y 4 vs. 4 con diferente nimero de
contactos permitidos al balén

2 vs. 2,3 vs. 3y 4vs. 4realizandose 4 repeticiones
de 2,3y 4 min

, GPSports de 5 Hz

2 vs. 2,3 vs. 3y 4vs. 4 con jugadores de diferente
nivel competitivo

SPI-10, GPSports de 5 Hz

4 vs. 4 con diferente numero de contactos

permitidos al balén durante 4 repeticiones de 4 min

Dellal, Owen et al. (2012)

14 Jugadores de nivel internacional

GPSports SPI Elite de 5 Hz

Comparacién de JR con partidos en funcion de
posiciones de juego

Hill-Haas, Coutts, et al. (2009)

16 jugadores junior

SPI-10, GPSports de 1 Hz

3 vs. 4, 3vs. 3+ comodin, 5vs. 6 y5vs. 5+
comodin) con cambio de 4 reglas

Hill-Haas, Dawson et al. (2009)

16 jugadores junior

SPI-10, GPSports de 1 Hz

2vs.2,4vs.4y6vs. 6

Hill-Haas, Rowsell, et al. (2009)

16 jugadores junior

SPI-10, GPSports de 1 Hz

2 vs. 2, 4vs. 4y 6 vs. 6 en régimen continuo e
intervalico

Koklu, Ersoz et al. (2012)

32 jévenes jugadores de alto nivel

SPI ProX, GPSports de 15 Hz

4 vs. 4 alterando la forma de establecer los equipos

Sampaio y Magas (2012)

12 Estudiantes de Educacion Fisica

GPSports SPI Pro de 5 Hz

Analisis de los datos de posicién de los jugadores
durante tareas de 5 vs. 5

Romero et al. (2012)

20 jugadores profesionales

GPSports SPI Elite

4vs. 4y 7vs.7 enun mismo espacio de juego



Optimizacion del rendimiento

- Modulacion de la Intensidad durante

Espacio de
juego

Jugadores
Informacion Prescripcion




Optimizacion del rendimiento

SISTEMA DEPORTES EDUCACION CLIENTELA MEDIA ESTUDIO ACERCA CONTACTO g

PREPARACION
Y wlun.nm_lL

T AV 100,

PREPARACION | .

;Cuando un atleta es capaz de desempenarse Lo mejor posible? Existen muchas herramientas disponibles para evaluar algin componente de la
preparacion de tus atletas,

Los datos relacionados con RPE, nivel de hidratacion, suefio y bienestar, todos tienen su importancia, pero a todos ellos les fzlta el indicador mas
directo de preparacion: el rendimiento.

Catapult te permite medir y monitorear el rendimiento de tus atletas 2 lo largo del tiempo. Conoce cuando un atleta se encuentra en su tope de
rendimiento, mide cuande su rendimiento disminuye, y utiliza esta informacion objetiva para prepararlos para la competencia,

Compara atletas, sesiones y semanas, y deja de adivinar. El coaching es un arte, pero respalda tus decisiones utilizando [z ciencia.

Sgmed Tme iance

Sowed avg



Optimizacion del rendimiento

Calentamiento

Posesion 4 cuadrantes

Ataque_defensa

Partido 1

Partido 2

Partido 3

Fuerza final

Partido 1

Kortabitarte

Ioritz

S oz 890,866
S, ortatiarte 924,659
S sanbo s 788

Distance (m)

Kortabitarte Santxo

S roritz 753,459 :
I «ortabitarte 876,71
S sano 575,928 : :

S ronitz 567,111
S, K ortabltarte 480,764
I sanvo 463,247

— loritz 1.175,427 i i
AN «ortabitarte 1.444,396
S sanbo 1,107,459 5 |
S otz 1,206,826 | |
2 uccucccccccccuccuccuccuccuccuccuctuccuxcuccccunnnniiy kartavitarte 1,475,323
Bl SN R UE T 5 5
000000 rork 1,164,128

AN «ortabitarte 1.314,106
_ Sanbo 970,546 : ,

DY otz 255,024
B «orobiare 228,935
D santo 217,67 :

200 300 400

00:12:55 1175,43
00:12:55 1444,40

00:12:55 1107,46
AVG 1242,43

SD 178,18

500 600

691,76
589,47

613,46
631,56

53,499

700 800 900

426,94 52,14
671,12 150,63

437,66 56,34
511,91 86,37

137,99 55,69

1,000 1.100 1.200 1,300 1,400 1.500 1.600 1.700

4,60
33,18
0,00
18,89
20,21

90,94 1
111,74 3
85,68 0
96,12 1,33
13,78 1,20

23,73
23,67
18,32
21,91

3,11

141,00
167,00

132,00
146,67

18,18
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Ambitos de aplicacion

Optimizacion del . -~ Prevencion de
[ ] [ ] ‘ " [ ]
rendimiento Sl ’ lesiones

Readaptacion del
deportista




Prevencion de lesiones

¢, Qué podemos obtener con
sistemas de este tipo?

o C A [} catapultsports.com/benefits/injury-analysis/

]|

SPORTS SYSTEM CLIENTS RESEARCH MEDIA ABOUT CONTACT

INJURY

ANALYSIS

MINIMIZE INJURY,
MAXIMIZE REHABILITATION INJURY RESEARCH

Quantifying the physical demands of collision sports —

KNOW WHO IS WORKING TOO HARD Does microsensor technology measure what it claims to
measure

Understand when to taper off individual training schedules to avoid overuse Comparison of global positioning and computer-based

injuries and ensure players are fresh for game day. Measure the physical tracking systems for measuring player movement distance

demands of each player and keep an eye on who needs recovery with simple during Australian football

post-practice graphs.
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Prevencion de lesiones
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MINIMIZE INJURY,
MAXIMIZE REHABILITATION INJURY RESEARCH

Quantifying the physical demands of collision sports -

KNOW WHO IS WORKING TOO HARD Does microsensor technology measure what it claims to

measure (523KE)

Understand when to taper off individual training schedules to avoid overuse Comparison of global positioning and computer-basgs
injuries and ensure players are fresh for game day. Measure the physical tracking systems for measuring player movemep
demands of each player and keep an eye on who needs recovery with simple during Australian football (315KB)
post-practice graphs. )
ldentification of cross-country sk
Rehabilitate players safer by ensuring pre-injury physical targets are achieved )

before resuming Live play.

® O REHABILITATION
- - Catapult understands the value of your

I athletes and the importance of keeping
||
— |

You can build profiles of each athlete’s physiological levels and
performance to know how to manage rehabilitation more effect

By placing limits on variables like speed, heart rate or distance, th
injury can be greatly reduced. Wireless real-time analysis enables i
response if an athlete is exceeding these key limits.

Medical staff can tell you when an injury has healed, but Catapult will p ysica[activity in Australian football (5.MB)

when a player is ready to return to competition.
. : : n Validation of the MinimaxX tackle detection feature (26KE)
» Safely rehabilitate with reduced risk of re-injury.
) L o Validity and reliability of GPS for measuring instantanecus
» Avoid preventable injuries to prevent athletes missing games. velocity during acceleration, deceleration, and constant

Conocer lo que el deportista esta realizando para evitar lesiones por sobreuso

Realizar la readaptacion de manera controlada, evitando recidivas

Determinar en funcion del perfil construido cuando se encuentra en
parametros idoneos para la vuelta




Prevencion de lesiones
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TaeLe 1. Running loads of professional rugby league g \)e ‘ on, and late-competition phases of the season.

3\06 O éeQ

0("\ Early competition Late competition

Mean (range) SE Mean (range) SE

Total distance (m) 0 65.8 3,923.3 (609.0-11,058.0) 76.2 3,448.8 (1,219.0-6,592.0) 64.9
Relative distance (m-mi e 1.8 62.6 (27.6—-146.0) 0.8 67.5 (33.7-147.5) 1.1 -
Very-low intensi 88.0) 14.8 566.5 (35.0-1,711.0) 13.4 441.6 (31.0-930.0) 10.9 r d OS‘S_

Low intensi —4 163.0) 46.8 2,342.3 (198.0-7,376.0) 470  2,038.4 (488.0-3,770.0) 42.2

Moderate in 11.0-1.7140) 143 812.2 (166.0-2,216.0) 17.2 786.2 (306.0-1,768.0) 16.7

High intensi §1.7 (4.0-520.0) 4.8 186.0 (16.0-641.0) 5.3 188.9 (23.0-684.0) 5.3

Very-high inte 19.5 (0-134.0) 1.2 13.6 (0-100.0) 1.0 12.2 (0-74.0) 0.9 u e Sta
Total high-speed 211.4 (4.0-614.0) 5.8 199.3 (16.0-685.0) 5.9 200.4 (23.0-684.0) 5.5 Sp

Mild acceleration 199.9 (55.0-379.0) 3.5 204.8 (37.0-583.0) 3.9 152.2 (28.0-412.0) 43

229.4 (35.0-488.0) 5.0 249.8 (50.0-663.0) 49 133.6 (8.0-463.0) 6.1
141.3 (0-345.0) a1 167.7 (26.0-462.0) 3.6 57.0 (0-276.0) 4.6
effort bouts (no.) 4.7 (0.0-15.0) 0.2 7.0 (0.0-19.0) 04 2.0 (0.0-9.0) 0.1

Moderate accelera
Maximum acceleratid
Repeated high-intens

*Velocity: very low intensity =0-1m-s'; low intensity = 1-3 m-s~ '; moderate intensity = 3-5 m-s ™~ '; high intensity =5-7 m-s~ '; very high intensity = >7 m-s " ; total high-speed
running = all distance covered =5 m-s_1; acceleration: mild acceleration = 0.55-1.11 m-s_z; moderate acceleration= 1.12-2.78 m-s_z; maximum acceleration = =2.79 m-s~ 2;
repeated high-intensity effort bouts: 3 or more maximal acceleration sprint efforts, very high—velocity sprint efforts, and tackle efforts with <21 seconds between efforts; SE = standard
eror.

Gabbett, T.J., & Ullah, S. (2012). Relationship between running loads and soft-tissue injury in elite team sport athletes.
J Strength Cond Res. 2012 Apr;26(4):953-60. doi: 10.1519/JSC.0b013e3182302023.




Prevencion de lesiones

* Demuestra que gran cantidad de desplazamientos
a alta velocidad incrementan el riesgo lesional de
los deportistas

* Ademas, los deportistas que cubren una mayor
distancia a muy bajas, bajas y moderadas

velocidades presenta un menor riesgo lesional.
EFECTO PROTECTOR

 Debemos restringir la cantidad de sprint en la
preparacion de deportistas de equipo

Lesiones leves

Variable Criterio Riesgo
Distancia Hl >9 m sesion 3 veces
Aceleracion media >186 m 0.2 veces
Intensidad

Aceleracion moderada >217 m 0.3 veces
Intensidad

Aceleracion alta >143 m 0.4 veces

Intensidad

Lesiones moderadas

Variable Criterio Riesgo
Distancia muy baja >542 m sesion 0.4 veces
intensidad

Distancia baja velocidad >2342 m 0.5 veces
Aceleracién moderada >217 m 0.4 veces
Intensidad

Aceleracidn alta >143 m 0.5 veces

Intensidad

Gabbett, T.J., & Ullah, S. (2012). Relationship between running loads and soft-tissue injury in elite team sport athletes. J
Strength Cond Res. 2012 Apr;26(4):953-60. doi: 10.1519/JSC.0b013e3182302023.
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Durante la pretemporada

Variable Momento Periodo Criterio Riesgo
Distancia Acumulado 3 semanas 73-86 km 5 veces
Sprint Acumulado 3 semanas >1453 m 4 veces
Sprint Acumulado 3 semanas 864-1453 m 0.2 veces
Carga Neuro Pre-post 1 semana +0.1-9.4 UA  0.04 veces

Durante la temporada competitiva

Variable Momento Periodo Criterio Riesgo
Distancia Acumulado 2 semanas 39-45 km 0.2 veces
Distanciavl Acumulado 2 semanas >13 m 0.3 veces
Carga Neuro Acumulado 4 semanas >102 2 veces
Distancia Pre-post 1 semana -549-6m 0.5 veces

Colby, M.J., Dawson, B., Heasman, J., Rogalski, B., & Gabbett, T.J. (2014). Accelerometer and GPS-derived running loads and injury risk in elite
Australian footballers. J Strength Cond Res. 2014 Aug;28(8):2244-52. doi: 10.1519/JSC.0000000000000362.
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Relacion entre variables de carga externa y riesgo de lesion

Distancia en sprint (m)

Carga excesiva

70Ma

Carga reducida
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Colby, M.J., Dawson, B., Heasman, J., Rogalski, B., & Gabbett, T.J. (2014). Accelerometer and GPS-derived running loads and injury risk in elite
Australian footballers. J Strength Cond Res. 2014 Aug;28(8):2244-52. doi: 10.1519/JSC.0000000000000362.
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Calentamiento

Posesion 4 cuadrantes

Ataque_defensa

Partido 1

Partido 2

Partido 3

Fuerza final

L‘[,"':,',','.'.'!_. SISTEMA ~ DEPORTES ~ EDUCACION  CLEENTELA ~ MEDIA  ESTUDIO  ACERCA  CONTACTO

RIESGO
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SABER CON QUIEN ESTA TRABAJANDO DEMASIADO DURO

Los atletas estan predispuestos a lesionarse cuando se fatigan durante los entrenamientos y juegos.

o

La fatiga reduce también las habilidades necesarias para competir en un nivel de élite. Esta puede ser de naturaleza mecanica, fisiolégica o

neuroldgica. Catapult permite a los entrenadores reconocer micro-niveles de movimiento y patrones de discriminacion subdptimos.
EL monitoreo del pulso cardiaco integrado con PlayerLoad ofrece una gestion del rendimiento éptima.
Mantén un modelo de entrenamiento fluido monitoreando la periodizacion y alcanza el pico de forma fisica en el momento justo.

Conoce quién esta sobrecargado y economiza entrenamientos evitando las suposiciones.

Distance (m)
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Ambitos de aplicacion

Optimizacion del . -~ Prevencion de
[ ] [ ] ‘ " [ ]
rendimiento Sl ’ lesiones

Readaptacion del
deportista




Readaptacion de lesiones

VLI 2
!: u“‘""!_" SISTEMA ~ DEPORTES  EDUCACION  CLIENTELA  MEDIA  ESTUDIO  ACERCA  CONTACTO

RDEVUELTA ALJUEGO

it

DE VUELTA AL JUEGO

Mantener a los atletas en un estado saludable es el reto mas grande para un entrenador.

La mayoria de las lesiones son inevitables, pero el uso de perfiles individuales de los atletas eliminara el tener que adivinar cuando la
rehabilitacion de un atleta se ha completado.

Ajusta las “"huellas dactilares” de tus atletas con datos de referencia, monitorea a los atletas lesionados de manera remota, y utiliza comparaciones
posicionales para analizar las asimetrias con informacion transparente.

Establece limites variables sobre datos especificos y obtén informacion en tiempo real si un atleta excede estos limites claves.

Justifica tus métodos con conocimiento basado en evidencia que protegera a tus atletas.

INICIAR LA SUPERVISION

Realizar la readaptacion de manera controlada, evitando recidivas

Establece limites u objetivos temporales (

Determinar en funcidn del perfil construido (huella dactilar) cuando se
encuentra en parametros idéneos para la vuelta ( )




Readaptacion de lesiones

El movimiento mas rapido que te he
visto en el campo hasta ahora.
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Desplazamientos GPS

Distancia total

Duracion abs y rel (%) en categorias de vel:

- parado—andando (0-6.9 km-ht), carrera suave (7.0-12.9 km-ht), carrera rapida
(13.0-17.9 km-h), carrera alta intensidad (18.0-20.9 km-h1) y sprint (>21
km-h1)

Distancia abs y rel (%) en categorias de vel.

Acciones de sprints (>21 km-h?)
- frecuencia, distancia media y maxima,
- Duracion media y maxima de las acciones de sprint,
- frecuencia de acciones de sprint de diferentes distancias (0-5, 5-10, 10-40 vy
+40 m).
Acciones de Alta Intensidad Repetidas (AAIR) (RHIE, Buchheit et al., 2010)

- minimo de 3 acciones de una velocidad >13 km-h-1 (3.6 m-s-1) con <21” recup.
(Spencer et al., 2004).

- Frecuencia, n.2 de esfuerzos por AAIR, duracion media de los esfuerzos,
intervalo medio entre esfuerzos, intervalo medio entre AAIR.

VARIABLES DEPENDIENTES



VALORES ABSOLUTOS
(équé criterios?)

VS.

VALORES RELATIVOS
(équé criterios?)



Table 2 Zone classification of work rate patterns in team sports

References Zone | Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Speed Description Speed Description  Speed Description Speed Description Speed Description Speed Sprinting
(km-h™")* (km-h™")* (km-h~")* (km-h™"y* (km-h™"y* (km-h™"y*
Australian Football League (AFL) ]
Farrow et al. [21] 7.2-14.4  Moderate =144 High velocity =20.0 Sprint
velocity
Brewer et al. [19] =15.0 High- 20.0-23.0 Higher-speed  =23.0 Sprint
intensity run running
Aughey and 15.2-18.0 Jog =18.0 =25.0
Falloon [18]
Couts et al. [20]  0-0.7 Standing 0.7-7.0 Walk T.0-144  Jog 14.4-20.0 Run 18.0-249 Run 249-36.0  Sprint
Wisbey et al. [24] 0-0.8 8.0-12.0 12.0-16.0 16.0-18.0 18.0-21.6 =18.0 Sprint/
maximum
intensity
Aughey [17] 7.2-10.8 14.4-18.0 =18.0 Sprinting
Rugby Union
Hartwig et al. 0-1.0 Stationary 1.0=7.0 Walk 7.0-12.0  Jog 12.0-21.0  Stride 81.0-95.0 %  Sprinting =21.0 Sprint
[31] Vinax
Cunniffe et al. 0-6.0 Standing, 6.0-12.0  Jogging 12.0-14.0 Cruising 14.0-18.0 Striding
[36] walking
Hartwig et al. 0-1.0 Stationary 1.0-7.0 Walking 7.0-12.0  Jogging 12.0-21.0 Striding 18.0-20.0 High-intensity =21.0 Sprint
[32] running
Venter et al. [34] 0-1.0 Standing <20 % Walking 2050 % Jogging 51-80 %  Striding 96-100 %  Maximum
1”“]2[1 lNIITI.LIK l"!I]'Il.l.l. LII'I'I"IK qprint
Higham [35] 0-7.2 7.2-12.6 12.6-18 18.0-21.6 =21.6
Sudrez-Amones 0.1-5.9 Standing, 6.0-11.9  Jogging 12.0-13.9 Cruising 14.0-17.9 Striding 18.0-19.9 High-intensity =20 Sprinting
et al. [33] walking running
Rughy League
MecLellan et al. 0-6.0 Standing/ 6.1-12 Jogging 12.1-14.0 Cruising 14.1-18.0  Striding 18.1-20.0 High-intensity  =20.1 Sprint
[5, 40] walking running
Austin and Kelly 0-12 Standing, 12-14 Cruising 14-18 Striding 18-20 High- 20-24 Sprinting =24 High-
[37] walking, or intensity intensity
jogging running sprinting
Duffield et al. <144 Low-speed =14.5 High-speed =20 Very-high
[38] activity running speed
running
Gabbett et al. 0-3.6 Low speed =36 High speed
Soccer
Barbero Alvarez  0.0-0.4 Standing/stop 0.5-3.0 Walk 3.1-8.0 Low-intensity 8.1-13.0 Medium 13.1-18.0 High-intensity =18.0 Sprint
et al. [26] running or intensity running
trotting running
Hill-Haas [29] 0-6.9 7.0-9.9 10.0-12.9 13.0-15.9 16.0-179 =19.1 Sprinting




Table 2 continued

References Zone | Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Speed Description Speed Description  Speed Description Speed Description Speed Description Speed Sprinting
(km-h™'y* (km-h ") (km-h ') (km-h ") (km-h™ 'y (km-h™"y
Hill-Haas et al. 0.0-0.4 Standing/stop 7.9-12.9  Jogging 13.0-179 Cruising Sprinting
[30]
Castagna et al. 0-0.4 Standing 0.4-3.0 Walking 3.0-8.0 Jogging 8.0-13.0 Medium- 13.0-18.0 High-intensity =18.0 Sprinting
[25] intensity running
running
Casamichana 0-3.9 Stationary— 4.0-6.9 Jogging T.0-129  Quick 13.0-179 High-intensity =18.0 Sprinting
Castellano [28] walking running running
Bucheit et al. [27] <13 Low-intensity 13.1-16.0 High- 16.1-19.0 Very high- =20.0 Very high
running intensity intensity intensity
running running
Harley et al. [16] Standing Walking Jogging Running High-speed
running
PeteTT al. Standing/ 7.2-12.6 Jogging 12.6-14.4 Running 14.4-18.0 Striding
[41-43] walking
Hockey
rabbetl ] 0-3.6 Low intensity 3.6-10.8  Moderate 10.8-18 Moderate 18-252 High intensity
intensity intensity
Macutkiewicz 0-0.6 Standing Walking 6.1-11.0  Jogging 11.1-15.0 Running 15.1-19.0 Fast running
and Sunderland
[46]
Jennings et al. 036-15 Lower speed =15 Hig-speed
= activity running
Duffield et al. <7.0 Low-intensity T.0-144  Moderate =14.5 High-intensity
[48] activity intensity run
activity

Ve maximum velocity

* Except where otherwise stated

- Necesidad de estandarizar unas categorias para poder comparar

trabajos

- Basarse en las categorias de velocidad utilizadas con trabajos de
referencia para comparar



Relativizacion de los rangos de velocidad

¢Por qué no esprinta? — " .

 Mayor Distancia recorrida a

>80% de su velocidad pico
Absolutos —) | Categoria-nivel

Criterios _ ,
Velocidad pico

Relativos Velocidad umbral

Velocidad VIF,




Velocidad en partido relativa en funcion de la edad de los sujetos
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Age group

Younger players were likely to use a greater percentage of their

maximal sprinting speed during matches

Al Haddad, H., Simpson, B.M., Buchheit, M., Di Salvo, V., & Mendez-Villanueva, A. (2015). Peak Match Speed and
Maximal Sprinting Speed in Young Soccer Players: Effect of Age and Playing Position. Int J Sports Physiol Perform. 2015
Feb 24. [Epub ahead of print]



Acelerometria

DISC HVINTAR. AS
ACELER

HOURZ] able utill Zlae R R=11E30

VARIABLES DEPENDIENTES



Aceleraciones

Imiomatomal Joumal of Spons Physiclogy and Padormance, 2000, &, 304-405
& Human Kinctics, no.

Australian Football Player Work Rate:
Evidence of Fatigue and Pacing?

Robert J. Aughey

Previous rescarch has suggested elite Australian footballers underiake pacing state-
gies o preserve high intensity sctivity Ister in mstches. Howsever, this research used
GPS with slow sample ries, did not express performance relative bo mineies played
during games and used kowly mnked players. Methads: Therefore in this stdy
mavement was recorded by GPS at 5 He. Running performance was expressed per
period of the match {rodation)) divided into low-nensity sctivity (LLA, 010w 4.17
m-s"); high-intensity running (HIR, 4.17 to 10000 m-s '} and maximal accelora-
thoms {2.78 o 100 m-s 7). All data were expressed relative o the first period of
play in the match amd the magnitude of effecis was analyred with the effect size
{ES) statistic and expressed with confidence imerals. Resalis: The total and LIA
distance covered by players did mot chamge by o practically important magnibude
during games (E5< 0.20). High intensity running was reduced in both roiations
af the second quaner, (3R2 and both rtations of the fourth quarter (ES —030 +
14 —0.42 £ 0.14; 030 = 0.14; —0.42 £ 0014; and —0.48 = 0.15 respectively)
Maximal scceleration performance was reduced in Q1R2, and each romtion of
the second half of matches. Conclosion: When expressed per minute of game
time played, total distance amd low intensity activity distance are mot redusced by
a practically important magnitude in AF players during a maich. These daia are
therefore incomsistent with the concept of team spont players pacimg their effort
during maiches. However, both high inbensity rumning and maximal accelermbions
are reduced later in games, indicative of significant fatigue in players.

Keywords: motion analysis, functional performance, physical performance, sport
physiclogy

Recent research on the maich demands of elite Australian Football (AFP=
has ssemingly agreed with previous findings in soccer that players fatigue during
matches** and thersfore adopt a pacing strategy to mitigate the fatigne experienced
later in matches.’* However, there are a number of methodological issues in recent
stodies that muost be addressed before accepting these findings.

The recent AF studies relied on 1 Hz global positioning systems {GPS) for the
recording of minning activities of players during matches ' A s most high intensity

Fobert 1. Amghey is with the Institete of Spont, Frercise and Active Living, School of Sport and Exer-
cime Science, Victoria Usiversity, Melbowsme, Austrafis, and with the Western Bulldogs Foothall Clely,
Melboame, Australis
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International Joumnal of Spornts Physiology and Performance, 2011, 6, 367-379

& 2011 Human Kinetics, Inc.

Increased High-Intensity Activity in Elite
Australian Football Finals Matches

Robert J. Aughey
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Figure 2 — High-i

Ml}' running (HIR, 4.17-10.00 m-s") per period

tion) expressed per

minute of field time during games. Periods were named for the quarter of play they occurred in, and
the sequential number of the rotation in that quarter (QIR 1, Q1R2, Q2R1, Q2R2, Q3R 1, Q3R2, Q4R 1
and Q4R 2 respectively). Closed circles are for regular season games, open circles are for finals games.
Data are means + SD. *Denotes a small magnitude increase from regular season games; TDenotes a
moderate increase from regular season games. n = 24,

=%

Figure 3 — Thdnughber of§magimalaccyleraf§onsg 2. 78— 1(F00 §-s-3§ per fningte, efprefse
per period of i station Nogf the igldydurin es. Pefiods Wegf nam or th ter
of play they occulYed in, and™he sequ¥ntial nuffiber of Me rotatidn in thatquarter (D1R1,

QIR2, Q2R1, Q2R2, Q3R1, Q3R2, (QMR] and Q4R2 respectively). Closed circles are for
regular season games, open circles are for finals games. Data are means = SD. *Denotes a
small magnitude increase from regular season games: Tdenotes a moderate increase from
regular season games; Tdenotes a large increase from regular season games and $ia very
large increase. n=24.



¢Relacion entre indicadores de intensidad del entrenamiento?

Las aceleraciones por
minuto (n/min) son el
indicador de carga
externa gue mas
relaciona con la medida

de intensidad de RPE

RPE

High-Speed Distance per minute (im/min) 0.255 0.213-0.296 <0.001
Impacts per minute (n/min) 0.232 0.189-0.274 <0.001
Accelerations per minute (n/min) 0.297 0.256-033 <0.001

Gaudino, P., laia, F.M., Strudwick, A.J., Hawkins, R.D., Alberti, G., Atkinson, G., & Gregson, W. (2015). Factors Influencing Perception of Effort (Session-RPE) During
Elite Soccer Training. Int J Sports Physiol Perform. 2015 Feb 11. [Epub ahead of print]






Player Load minima®{

Ventaja con respecto a distancias recorridas, tiene en cuenta saltos, aceleraciones y
deceleraciones...

The whole body movements of practice and competition were expressed as the
accumulated load. This estimate of physical demand combines the instantaneous
rate of change in acceleration in three planes of body movement: up/down (z), side/
side (v) and forward/backward (x) according to the formula:

where Acl, Ac2 and Ac3 are the orthogonal components of acceleration measured
from the triaxial accelerometer directions at 100 Hz. To reduce the value for ease
of use, the resultant was multiplied by a scaling factor of 0.01. so it is representa-
tive of a 1/100-s summation. These values are then accumulated over the length of
the drill to obtain the total physical demand. This unit of quantification, reported

El Accumulated Player Load es una medida del esfuerzo realizado utilizada recientemente en

el control del entrenamiento de la élite de algunos deportes (technical note
).



http://www.catapultinnovations.es/

ORIGINAL INVESTIGATIONS

International Journal of Sports Physiology and Performance, 2011, 6, 311-321
© 2011 Human Kinetics, Inc.

The Reliability of MinimaxX
Accelerometers for Measuring
Physical Activity in Australian Football

Luke J. Boyd, Kevin Ball, and Robert J. Aughey
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Figure 2 — Raw Player load values (square root of the sum of the squared instantaneous rate of
change in acceleration in each of the three vectors, divided by 100). (A) Within device—shaken at
0.5 g for 10 trials of 10 s. (B) Within device—shaken at 3.0 g for 10 trials of 10 s.

Table 1 Summary of reliability results expressed as the mean and SD of
raw data from all trials

Lower  Upper
Mean SD TE 90% Cl  90% CI

Static (within device) 0.062 0.07 0.055 0.046 0.069
Static (between device) 0.062 0.05 0.065 0.055 0.081
Dynamic 0.5 g (within device) 0.748 0.019 0.007 0.006 0.008
Dynamic 0.5 g (between device) 0.748 0.007 0.008 0.007 0.009
Dynamic 3.0 g (within device) 7.698 0.090 0.081 0.070 0.098

Dynamic 3.0 g (between device) 7.698 0.080 0.079 0.068 0.095

Sports specific (between devices)  227.692  101.246  5.064 4.497 5.841

Note. TE = technical error: CI = confidence interval; CV% = coefficient of variation.

) )

= L

= =

z 2

o -}

3 S 4.00

o | -

— o

@ [

> >

i v

o 0.20 T 2.00
0.00 0.00

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

A B

Unit number Unit number

Figure 1 — Raw Player load values (square root of the sum of the squared instantaneous rate of
change in acceleration in each of the three vectors, divided by 100). (A) Between device—shaken
at 0.5 g for 10 trials of 10 s. (B) Between device—shaken at 3.0 ¢ for 10 trials of 10 s.
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Figure 3 — The relationship between two accelerometers placed on the same player during
AF matches. The solid line is a line of best fit, hatched lines represent 95% confidence limits;
the slope of the line is also given in text. n = 104.



Relacion Player Load-otros
Indicadores
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Figura 2. Relacién entre la carga de entrenamiento utilizando el método Figura 1. Relacién entre la carga de entrenamiento utilizando el método
Sesion-RPE y el Player Load de los 210 registros realizados (r = 0.74; Edwards” TL y el Player Load de los 210 registros realizados (r = 0.70;
p<0.01). p<0.01).

, 139(**) , 104(*%)

Casamichana, D., Castellano, J., Calleja-Gonzalez, J., San Roman, J., y Castagna, C. (2012). Relationship between indicators
of training load in soccer players. Journal of Strength and Conditioning Research , in press.



Relacion Player Load-otros
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Figure 3 — The relationship between total distance and a modified vector magnitude™ in
elite Australian football plavers (Aughey and Bovd, unpublished observations).

Aughey, R. (2011). Applications of GPS technologies to field sports. International
Journal of Sports Physiology and Performance, 6(3), 295-310.



¢, Qué tengo que monitorizar?

Table 4 Correlation Coefficients (95% Confidence Intervals) Between Measures of Internal and
External Training Load

Internal Training Load

External training load sRPE training load Banister’s training impulse Edwards’ training impulse
Total distance .80 (.72—-.86) 713 (.62-.81) 18 (.68—.84)
Low-speed activity distance B0 (.71-.86) J2 (.61-.81) 7 (.67-.84)
Low-speed activity time 18 (.69—83) J1(.64—.84) 7 (.66—.84)
High-speed running distance 65 (.51-.75) S8 (.43-70) 62 (48-73)
High-speed running time 67 (.54-77) D8 (.44-.70) .63 (.50-.74)
Very-high-speed-running distance 43 (.26-.58) 40 (.22-55) 41 (.23-57)
Very-high-speed-running time 46 (.29-.60) 40 (.22-.56) 42 (.24-57)
Player load 84 (.77-.89) 13 (.62-.81) 80 (.71-.86)
(a) (b) (©)
_ 180 1 i 400 7 400 1 .
= 160 1 = 350 S 350 1
a. 140 7 - = 300 < 300 -
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Relacion entre diferentes indicadores de carga

Clasificacion  Descripcion
0 Recuperacién

Sumamente facil

Facil

Moderado

Algo duro

Duro

Muy duro
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Maximo

62.4% of the adjusted variance in SRPE-TL could be explained by diferentes TL measures
(y=37.21 + 0.93 distance — 0.39 impacts + 0.18 body load + 0.03 training impulse)

Clasificacion Descripcion

Recuperacion
Sumamente facil
Facil

Moderado

Algo duro

Duro

Muy duro

Correlation Coefficient

Intensidad

Eew-aathbawh=me

Maximo

35.2% of the adjusted variance in sRPE could be explained by differente exercise-intensity measures
(y =-0.01 + 0.37%HRpeak + 0.10 impacts/min + 0.17 m/min + 0.09 body load/min)

Lovell, TW., Sirotic, A.C., Impellizzeri, F.M., & Coutts, A.J. (2013). Factors affecting perception of effort (session rating of
perceived exertion) during rugby league training. Int J Sports Physiol Perform, 8(1):62-9.
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Nuevo indicador de carga/intensidad

Player load (AU)
Distancia recorrida (m)

ese

Table 1 Mean = SD time-motion data for the four positional groups in hockey competition (Strik
= 36; Defensive Midfield - DMF, n =21 ; Defenders - DEF, n = 28). Correlational data between acumu |ad0 el Player Load

Absolute
Duration Distance Load Correlation | Load/Distance
TR m AU r AUm™?
STE 41:57+ 523 5400 + 580 577+ 67 0.694 0.107 = 0.010
AMF 45-14 = 7-11 6156 = 1055° 624+ 130 0.863 0.101=0.011%
DMF 47-08 £ 4-36° 6428 = 656° 602 61 0.808 0.094 = 0.006™
DEF 52-04 = 7-12%< 6257+ 000 640+114 0.863 0.104 = 0.000°
All Players .45:49:?:1? _ﬁ{}ﬂid:QSS ﬁl?ilt]ﬁ _ 0.868 .ﬂ.lﬂlzﬂ.ﬂ'lﬂ Se ha reallzado

Polglaze, T., Dawson, B., Hiscock, D.J., & Peeling, P. (2015). A Comparative Analysis of Accelerometer and Time-motion
Data in Elite Men's Hockey Training and Competition. Int J Sports Physiol Perform. 2014 Oct 29. [Epub ahead of print]



La potencia metabodlica

LA DISTANCIA RECORRIDA A ALTA VELOCIDAD HA SIDO SUGERIDA COMO UNA MEDIDA VALIDA DEL RENDIMIENTO FiSICO

70
66.9
] S| NO CONTEMPLAMOS
0 ACELERACIONES, SUBESTIMAMOS
] LA ACTIVIDAD REALIZADA A ALTA
] INTENSIDAD
&0 -
428
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- Metabolic Power Definitions
] 20.6
90 — Peak Meta. Power (W/kg) P=ECv
] **Peak = Instantaneous Metabolic Power
1 Meta. Energy (J/kg) EC=ESXEM
] 1.2 Meta. Energy (Cal/kg) EC=ESxEM
104 Estimated Dist ED= W
4.1 ECcKT
1 16 Equivalent Distance Index (EDI) EDI =ED / Odometer
0 1 : Meta. Power Banded Parameters
Pmin P low P mid F‘hngh Banded T?meo Tfjtaljime spe.nt in each band
210 1020 20135 35| 55 }55 Banded Time % Time % spent in each band
. A Banded Efforts Number of efforts per band
Power Categories (Whg' ) Banded Avg Power Average power output split by band
O% Total Tima O% Total Distancs @% Tolal Exbmated Energy Expenditure
_ Where: P = Power, EC = Energy Coast, v = velocity, ES = Equivalent Slope, EM =
FIGURE 4T, D, and EEE (%) during the entire match in each Equivalent Mass, ED = estimated distance, W = total energy expenditure (J+kg™) EDI =
power category, equivalent distance index, Odometer = Total distance, KT = constant 1.29 to factor
Osgnach et al. (2009) for grase terrain
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Fig. 1 Distance covered at high speed (TS) and high metabolic power
(TP) expressed as percentage of total distance covered during the 3 dif-
ferent SSGs. (Mean = 5D and percentage change). T Significant difference
from the same parameter in 5vs5 SSG (p<0.01); # Significant difference
from the same parameter in 7vs7 SSG (p<0.01); 1 Significant difference
from the same parameterin 10vs10 SSG (p<0.001); *Significant differ-
ences between the indicated parameters or drills (p<0.01). * *Significant
differences between the indicated parameters or drills (p<0.001).

La potencia metabdlica

Table 1 Characteristics of the 3 small-sided games (S5Gs).

Drill Duration Pitch Pitcharea  Area per
(min) dimension (m)  (m?) player (m?)

55G 5ws5 5 30%30 900 15

SSG 7vs7 8 45%35 1575 98

55G 10vs10 14 b6 x45 2970 135

Gaudino, P, laia, F.M , Alberti, G., Hawkins, R.D., Strudwick, A.J.,
& Gregson, W. (2013). Systematic Bias between Running Speed and
Metabolic Power Data in Elite Soccer Players: Influence of Drill Type.
International Journal of Sports Medicine, ahead of print



¢, Qué tengo que monitorizar?

Baja o0 moderada correlacidon entre indicadores de

carga externa,
y entre indicadores de carga interna y externa

Carga externa Carga interna

Distancia recorrida Tiempo >90% FCmax
HEWCTRGET

Distancia recorrida Hi
N2 esfuerzos HI

N2 aceleraciones y



Y ademas otros sensore-

SISTEMA DEPORTES EDUCACION CLIENTELA MEDIA ESTUDIO ACERCA CONTACTO

/ E

IMA CONTACTO

EL ANALISIS DE MOVIMIENTO INERCIAL

IMA es lo gque diferencia a Catapult de cualguier otra forma de monitorec de atletas.

Es un algoritmeo cientifico que elimina los errares inherentes de los sensores de inercia. Los acelerémetros, giroscopios y magnetometros miden la
fuerza, la direccion e inclinacién, pero esta informacion asi pura, no es relativa al atleta.

El IMA remueve la fuerza de gravedad con un filtro de Kalman avanzado que te ofrece informacion precisa y validada de las aceleraciones, las
desaceleraciones, los cambios de direccidn y los saltos (altura y frecuencia).

Si tus atletas se mueven como robots de A hasta B, entonces lo que necesitas es un GPS.

5Side verdad te importa monitarear el rendimiento, el IMA es la Unica herramienta de micre-movimientos cientificamente validada.

Low Intensity (434) Medium Intensity (84) High Intensity (43) All Efforts (561)
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Y ademas indoor...

SISTEMA DEPORTES EDUCACION CLIENTELA MEDIA ESTUDIO ACERCA CONTACTO

y

DENTRO
cotape,

OPTIMEYE T5

Sistema inalambrico de posicionamiento local de alta precision.

ClearSky es todo lo que Catapult ha evolucionado en analisis , llevado a ambientes cerrados.

ientific and

Fue desarrollado en conjunto con la Ori
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es el epitome con precision.
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Mensaj
sajes para llevarme a

casa.
5' “Ten en cuenta el

- objetivo dela

mon'\tor'\zacién

\mportancia de la
carga scumulada
(3 semanas)




ener “estado optimizado” de
preparacion?



MUCHAS GRACIAS POR
VUESTRA ATENCION
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David Casamichana Gomez




