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HIPERTROFIA MUSCULAR: i QUE ES?

Hipertrofia: Aumento del volumen de un tejido bioldgico
debido a la ampliacidon de su componente celular.

Hipertrofia muscular: Aumento del tamafio Macro y microestructuras del musculo esquelético
muscular
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HIPERTROFIA MUSCULAR: TIPOS

éHipertrofia sarcomérica y sarcoplasmatica?

POST-INTERVENCION
Roberts et al., 2020
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HIPERTROFIA MUSCULAR: TIPOS

Hipertrofia sarcomérica: Adhesion de nuevos sarcomeros B =l
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HIPERTROFIA MUSCULAR: ¢ES IMPORTANTE?

La importancia de la masa
muscular va mas alla de la estética

Musculo esquelético como Musculo esquelético como
drgano secretor generador de fuerza
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HIPERTROFIA MUSCULAR: ¢ES IMPORTANTE?
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HIPERTROFIA MUSCULAR: PRINCIPALES MECANISMOS

Schoenfeld (2010)
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HIPERTROFIA MUSCULAR: PRINCIPALES MECANISMOS

Estimulos mecanicos se transforman en estimulos quimicos

Tension mecanica intracelulares

S Cerrtee A cersy
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proteins assemble into
large stress fibers
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Schoenfeld (2021)
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HIPERTROFIA MUSCULAR: PRINCIPALES MECANISMOS

{ Estrés metabdlico ] Acumulacion de metabolitos: Lactato, fosfato inorgatico y H*

Schoenfeld (2021)




HIPERTROFIA MUSCULAR: PRINCIPALES MECANISMOS

~ Alteracion del estado normal de las microestructuras
Dano muscular

musculares
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Muscle damage and muscle remodeling: no pain, no gain?

Kyle L. Flann, Paul C. LaStayo, Donald A. McClain, Mark Hazel, Stan L. Lindstedt &%
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Pre-training Post-training YA Pre-training Post-training %A
Quadriceps volume (cm®) 1651+145 1751141 G5k 1906+175 2041176 58
Quadriceps strength (N) 104.5+£64.5 130.5+28.5 24.8* 108.4+81 136.4+118.6 blod S
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HIPERTROFIA MUSCULAR: PRINCIPALES MECANISMOS
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HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA




HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Grado de esfuerzo

Velocity Loss as a Critical Variable Determining
the Adaptations to Strength Training

Pareja-Blanco et al., 2020
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Effects of resistance training performed to repetition failure or non-failure
on muscular strength and hypertrophy: A systematic review and

meta-analysis

Jozo Grgic?, Brad J. Schoenfeld **, John Orazem °, Filip Sabol % 202 1

Study/site

<~ Non-Failure better I Failure better ”>|

Weight (%)° Estimate (95%Cl)

Lasevicius et al. (2019)™
Quadriceps (high load)
Quadriceps (low load)

Karsten et al. (2019)"
Ant deltoid
Elbow flexor

Vastus medialis

Lacerda et al. (2020)"
Rectus femoris
Vastus lateralis

Martorelli et al. (2017)'S
Elbow flexor equated
Elbow flexor unequated

Nobrega et al. (2018)"®
Vastus lateralis CSA (high load)
Vastus lateralis CSA (low load)

Pareja-Blanco et al. (2017)"
Fiber CSA

Rectus femoris

Type 1

Type 2A

Type 2AX

Type 2X

Vastus lateralis + intermedius
Vastus intermedius

Sampson et al. (2016)"
Elbow flexor (RS)
Elbow flexor (SSC)

4.87 0.03 (-0.57 t0 0.62)
4.75 0.29 (-0.31 to 0.89)

3.47 -0.05 (-0.77 to 0.67)
3.45 0.13 (-0.60 to 0.85)
3.31 0.39 (-0.35to 1.13)

3.84 -0.15 (-0.83 to 0.53)
3.84 -0.15 (-0.83 to 0.52)

11.56 0.48 (0.11 to 0.85)
10.00 0.68 (0.28 to 1.08)

5.48 0.00 (-0.56 to 0.56)
5.07 0.07 (-0.51 t0 0.65)

422 0.12(-152100.76)
419 -0.18(-0.83to 0.46)
415  026(-0.39t0091)
420 0.17(-047100.81)
3.97 0.47 (-0.19t0 1.13)
419 -020(-0.84 t0 0.45)
398 047(0.19101.13)
424 -0.00 (-0.64 to 0.64)

382  0.20(-0.481t0 0.88)
342 0.09(-0.63100.82)

Robust variance meta-analysis (p = 0.152)

T T f T T
-1.00 -0.50 0.00 0.50 1.00

100.00% 0.22(-0.11 to 0.55)

Failure vs. non-failure difference in standardized post-pre mean change



HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

\Volumen | Numero de series

Resistance Training Volume Enhances Muscle Hypertrophy
but Not Strength in Trained Men

SCHOENFELD, BRAD J."; CONTRERAS, BRET?; KRIEGER, JAMES?; GRGIC, J0ZO%; DELCASTILLO, KENNETH"; BELLIARD, RAMON'; ALTO,
ANDREW! ..

Adam Virgile
LOW VOLUME

1 set per exercise per session
6-9 sets per muscle per week

Muscle Hypertrophy:

Muscle Thickness Increase (%) °
MODERATE VOLUME

11 80/0 1 3 00/0
s per exercise per session 8.5%
18 z ets per muscle per week 6 9% 5.5% o 5 4% 4%
1.6% 1.1% 2-9% 3.7%
HIGH VOLUME -- = N 1 | -
5 sets per exercise per session Biceps Trlceps Quads Quads
30-45 sets per muscle per week Rectus Femoris Vastus Lateralis

Benefits of higher resistance-training volume are related to
ribosome biogenesis

Daniel Hammarstrom %4, Sjur @fsteng, Lise Koll, Marita Hanestadhaugen, Ivana Hollan, William Apro,
Jon Elling Whist, Eva Blomstrand, Bent R. Rgnnestad, Stian Ellefsen
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Dose-Response Relationship of Weekly Resistance-
Training Volume and Frequency on Muscular
Adaptations in Trained Men

2019

Samuel R Heaselgrave, Joe Blacker, Benoit Smeuninx, James McKendry, Leigh Breen
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HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Frecuencia | Numero de sesiones de entrenamiento semanales

How many times per week should a muscle be Effect of Resistance ’I:rainin.g Frequency on Gain.s in Muscular
trained to maximize muscle hypertrophy? A Strength: A Systematic Review and Meta-Analysis

Systematic rEVi ew a nd meta-ana IySiS Of StUd ies Jozo Grgic' - Brad J. Schoenfeld” - Timothy B. Davies® - Bruno Lazinica* - 2018
o e o o o James W. Krieger® - Zeljko Pedisic!
examining the effects of resistance training
freq uency 2018 Frequency ES (mean = standard 95% CI p value
(times/week) error of the mean)
Brad Jon Schoenfeld, Jozo Grgic & James Krieger .
All studies
- . - 1 0.74 £ 0.13 0.48-1.01 0.003
All volume-equated studies 2 0.82 + 0.13 0.55-1.09
Frequency Category Estimate 95% Cl Percentage Gain 3 0.93 + 0.13 0.65-1.21
1 d/wk 037 £ 0.13 0.07, 0.66 41 +14
2 d/wk 0.32 £ 0.11 0.08, 0.56 43 £ 1.2 4+ 1'08. +0.16 0.74-142
3 d/wk 0.49 £ 0.10 0.26, 0.72 63+ 1.2 Volume-equated studies
4-6 d/wk 0.39 + 0.13 0.08, 0.70 51+ 1.6 1 0.53 + 0.13 0.13-0.93 0.421
2 0.80 £ 0.33 —0.25 to 1.86
3 0.64 + 0.14 0.21-1.07

4+ 0.58 £ 0.04 0.45-0.72



HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Exigencia relativa que la carga supone con respecto a la
maxima carga que podria levantar en una sola repeticon

Intensidad

Effects of Low- vs. High-Load Resistance Training . . .
on Muscle Strength and Hypertrophy in Well-Trained Resistance Tralnlng Load Effects on Muscle

Men 2015 Hypertrophy and Strength Gain: Systematic Review
Brad J Schoenfeld !, Mark D Peterson, Dan Ogborn, Bret Contreras, Gul T Sonmez and Network Meta_ analysis 202 1
Carga baja =30 -50% 1RM

Pedro Lopez, Régis Radaelli ', Dennis R Taaffe, Robert U Newton, Daniel A Galvao,

- 0, . . . . e . .
Ca rga alta=70-80% 1RM Gabriel S Trajano 2, Juliana L Teodoro !, William J Kraemer 2, Keijo Hakkinen 4, Ronei S Pinto '
BRrAD J. SCHOENFELD,! J0z0 GRGIC,Z DAN OGBORN,® AND JAMES W. KRIEGER?
A . . o
Comparison between resistance training loads, Muscle hypertrophy
80
E 70 - Standard Mean difference
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R .
lobrega et al.,
§ 30 Ozaki et al., 2017
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g 10 Lasevicius et al., 2019 5
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_ ampos et al., PS
Condicion Morton et al., 2016| °
80 Vargas et al., 2019 @
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E 704 Jenkins etal., 2017
= * Lasevicius et al., 2018
g 60+ : asevicius et ol 2019 0 2 80% 1RM
£ 50 T 2 T ok Herman-Montemayor etal, 2015| < ©0% 1RM ®
« Best quality: High vs. Low| i ——— (.10, 95% CI: -0.14 to 0.33, P=.871 i i
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HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Intensidad Buiids Musce
[ Tensidon mecanica J ++4+
Brad Schoenfeld, PhD [ Estrés metabdlico J +
@BradSchoenfeld
3-5reps
The New
Hcvopnet::]rsfr:v Builds Muscle
[Tensién mecanica J +++
Builds Muscle | Builds Muscle | Builds Muscle
[ Estrés metabdlico J ++4
8-12 reps
3-5reps 8-12 reps 15+ reps Builds M |
4 ’ ulas uscie p N
Tension mecdnica | +
¢ J
4 N\
Estrés metabdlico ++++
\ J

15+ reps



HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Ejercicios | Via utilizada para aplicar el estimulo de entrenamiento
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.'g (A) Flat bench press (B) Inclined bench press at 45°
,.h_, Pectoralis major (PM) Third participant Third participant

(] & . . Eccentric phase Concentric phase __Eccentricphase Concentric phase.
5 40+ mulscle insertion A \ /
[}

8 204 L jé

> A 55 % % 425 %0 75 9 5255n7595 5255n7595
h Time (%) Time (%)

0 T T T T T Manubri a3 ;: LI s | ;: ettt} 3
Site1 Site2 Site3 Site4 Site 5 s i e end | il # |8
E ) SN, Toobmerh byt 41w
100 Right leg S 5| mmme  arehota o) IR A 0

- Y 6 e [Pre——" [ [T -
t g T et b A —— [TReT -
s 80— ‘ % e bt 8f [rrr——
;9_, § 1% :.;";::.-::::- S, 1?7- = P
S 60- S <16 | Ase 2 11F om— Wit LT] E— b
2 PM distal Xiphoid 3 12 ——— i 12f — [Er
£ d process D 13 vty st 13 e e
7] eage B 14 SEnEE, [ras—— 14| [,
5 40 151 et Ko 150 ———— e
= shoms [072mV 550 ms [0-33mV

8 20-

Horwath et al., (2021) > Cabral et al., (2022)
0

T T T T T
Site1 Site2 Site3 Site4 Site 5



HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Cadencia| Intencionalidad de las fases excéntrica y concéntrica

Maximal intended velocity training induces greater

Effect of Repetition Duration During Resistance Training gains in bench press performance than deliberately %
on Muscle Hypertrophy: A Systematic Review and Meta-Analysis slower half-velocity training d i
Juan José Gonzalez-Badillo®, David Rodriguez-Rosell®, Luis Sanchez-Medina®, Esteban M.
Brad J. Schoenfeld + Dan 1. Ogborn - 20 15 Gorostiagab & Fernando Pareja-Blanco®
James W. Krieger
MaxV HalfVv
2
Lactate (mmol-L™)
Rest 1.3%04 1.1£03
3 x 8 with 0.79 m-s™! load (~60% 1RM) 47%15 3.8+ 1.2
15 3 x 6 with 0.62 m-s™! load (~70% 1RM) 42+ 1.0 3.4+ 1.1
3 x 3 with 0.47 m-s! load (~80% 1RM) 2.5 + 0.8%F 2.4+ 0.9%
Ammonia (umol-L™")
Rest 33.0 £ 10.2 28.7+9.3
gt 3 x 8 with 0.79 m-s™! load (~60% 1RM) 47.8 £ 13.5 38.2 % 19.0
€ : 3 x 6 with 0.62 m-s™" load (~70% 1RM) 382+ 12.8 37.7 10.8
3 3 x 3 with 0.47 m's™! load (~80% 1RM) 15.8 + 4.0%F 18.1 + 8.4%F
W 0s Pre—post change (%) in velocity against the V; load
: 3 x 8 with 0.79 m-s™! load (~60% 1RM) 7.6+ 6.7 1475
3 x 6 with 0.62 m-s™! load (~70% 1RM) 7.1%55 3.9%5.1
3 x 3 with 0.47 m-s load (~80% 1RM) 0.5 + 6.5% 1.2%35
0
. . . a
Effect of movement velocity during resistance
05 tralnlng on neuromuscular performance
Fast heavy Fast light Medium Slow b 5
0.5-4s 0.5-4s 4-8s >8s F Pareja-Blanco ', D Rodriguez-Rosell !, L Sdnchez-Medina 2, E M Gorostiaga 2,
J J Gonzélez-Badillo
7 . 7 . MaxV Halfv P-value
Fase concentrica + excéntrica Y]
Rest 1.1£03 1.0£0.3 NS
3x8 with 0.98m-s~" load (~60% 1RM) 4720 3217 <0.001
3x6 with 0.82m-s ™" load (~70% 1RM) 39:12 3114 <0.05
3x3 with 0.68m-s~ load (~80% TRM) 2.0£0.7#§ 1.8£0.74#§ <0.05
©n Ammonia (umol -L™")
3 Rest 310493 267+9.4 NS
i) 3x8 with 0.98m-s ™" load (~60% 1RM) 40.8+53 18.04.2 <0.001
2 3x6 with 0.82m-s~ load (~70% TRM) 394112 284+7.1# <0.05
1] 3x3 with 0.68m-s~" load (~80% 1RM) 22.1£5.0#§ 18.04.3§ NS
« Uric Acid (umol-L~")
g Rest 299.5£76.0 315.0£58.8 NS
3 3x8 with 0.98m-s~ load (~60% TRM) 314.3£66.8 334.1£65.5 NS
£ 3x6 with 0.82m-s™" load (~70% 1RM) 323.0:64.3 302.0£79.7 NS
» 3x3 with 0.68m-s ™" load (~80% 1RM) 32564703 289.3+63.0 NS
% Pre-post change (%) in velocity against the V; load
K 3x8 with 0.98m-s~ load (~60% TRM) 05%5.6 34:43 NS
c 3x6 with 0.82m-s™" load (~70% 1RM) 3739 34155 NS
3 3x3 with 0.68m-s~" load (~80% 1RM) 5.0+3.8 0.8+3.7 NS
¢ . : . K © Pre-post change (%) in CM]J height
UIORICUN0E ) 12924 x - 3x8 with 0.98m-s~ load (~60% TRM) 13.1%5.1 97+33 <0.05
Time (sec) 3%6 with 0.82m-s~" load (~70% TRM) 142441 11.75.4 <0.05

Force production 3%3 with 0.68m-s™ " load (~80% TRM) 10436 83:52 NS



HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Intervalo de tiempo entre series de entrenamiento del mismo
grupo muscular

Descanso

Tension mecanica Estrés metabdlico

\/ N/
A

Cortos < 30s Moderados 60s—120s Largos > 2 min

Tension mecanica

Estrés metabdlico

5 - Estrés metabolico Tension mecanica
Estrés metabdlico

Tensidon mecanica

\/ N/
AN

The effects of short versus long inter-set rest used human participants without known chronic disease or injury. Current evidence indicates that both short and long
intervals in resistance training on measures of inter-set rest intervals may be useful when training for achieving gains in muscle hypertrophy. Novel findings involving

leh frophv: A svstematic review trained participants using measures sensitive to detect changes in muscle hypertrophy suggest a possible advantage for the
muscle hyperophy. Yy use of long rest intervals to elicit hypertrophic effects. However, due to the paucity of studies with similar designs, further
Jozo Grgic !, Bruno Lazinica 2, Pavle Mikulic 3, James W Krieger 4, Brad Jon Schoenfeld & research is needed to PrOVide a clear differentiation between these two approaChes-
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HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Movimiento de las microestructuras a lo largo de |la

Accion muscular

repeticion
Architectural, functional and molecular responses to 2014 Skeletal Muscle Remodeling in Response to Eccentric
concentric and eccentric loading in human skeletal muscle vs. Concentric Loading: Morphological, Molecular,

and Metabolic Adaptations 2017
M. V. Franchi,'? P. J. Atherton,' N. D. Reeves,? M. Fliick,® J. Williams,' W. K. Mitchell,'

A. Selby,' R. M. Beltran Valls' and M. V. Narici' Martino V Franchi ! 2, Neil D Reeves 2, Marco V Narici '

0 CONCENTRIC MW ECCENTRIC We conclude that, when matched for either maximum load or work, similar increase in
muscle size is found between ECC and CON RT. However, such hypertrophic changes

S appear to be achieved through distinct structural adaptations, which may be regulated
§ 1.4 4 = by different myogenic and molecular responses observed between lengthening and
T & 141 @ shortening contractions.
= r
(<}
== 212
3 2 | . Muscle and tendon adaptations to moderate load eccentric 2021
T = vs. concentric resistance exercise in young and older males
= > 104 =
g o
Q a Jonathan Iain Quinlan - Martino Vladimiro Franchi - Nima Gharahdaghi - Francesca Badiali -
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HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

ROM

Muscle Activation Differs between Three Different
Knee Joint-Angle Positions during a Maximal
Isometric Back Squat Exercise

Paulo Henrique Marchetti !, Josinaldo Jarbas da Silva 2, Brad Jon Schoenfeld 3,

Priscyla Silva Monteiro Nardi 4, Silvio Luis Pecoraro 2, Julia Maria D'Andréa Greve 4,
Erin Hartigan 5
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Grado de movimiento que se produce en una articulacion
especifica durante la ejecucion de un ejercicio

Effects of range of motion on resistance training adaptations:
A systematic review and meta-analysis

Jesiis G. Pallarés!

Studies

Bloomquist 2013

CSA Front of thigh 4
CSA Front of thigh 5
CSA Front of thigh 6
CSA Front of thigh 7
CSA Front of thigh 8
CSA Front of thigh 9
CSA Back of thigh 4
CSA Back of thigh 5
CSA Back of thigh 6
CSA Back of thigh 7
CSA Back of thigh 8
CSA Back of thigh 9

Kubo 2019

Volume rectus femoris

Volume vastus lateralis

Volume vastus intermedius
Volume vastus medialis

Volume biceps femoris short head
Volume biceps femoris long head
Volume semitendinosus

Volume semimembranosus
Volume adductors

Volume gluteus maximus

McMahon 2013

CSA vastus lateralis 25%
CSA vastus lateralis 50%
CSA vastus lateralis 75%

Valamatos 2018
Volume vastus lateralis

Anatomical cross-sectional area (ACSA) max
Anatomical cross—sectional area (ACSA) proximal —
Anatomical cross—sectional area (ACSA) medial
Anatomical cross-sectional area (ACSA) distal

| Alejandro Hernandez-Belmonte!
Tomas Vetrovsky’© | Michal Steffl”

Forest Plot

2021

| Alejandro Martinez-Cava’
| Javier Courel-Ibafiez

f T
=2: =1 0

Favours partial ROM

Effect Size

T 1
4 5
Favours full ROM

Effect Size

0.747
1.232
2.375
1.883
2.548
2.716
-0.627
0.080
0.584
0.320
0.114
0.278

-0.074
0.060
-0.080
0.038
-0.063
0.005
0.155
-0.070
1.154
1.399

1.456
-0.537
2671

0.360
2.549
0.240
1.924
0.295

Weight

0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056

0.070
0.070
0.070
0.070
0.070
0.070
0.070
0.070
0.070
0.070

0.217
0.217
0.217

0.141
0.141
0.141
0.141
0.141

0.88 (p = 0.027)



HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Entto concurrente

Author(s) and Year

Combinacion de entrenamiento orientado a la

hipertrofia con entrenamiento aerdbico

The Effects of Concurrent Aerobic and Strength Training on Muscle

Fiber Hypertrophy: A Systematic Review and Meta-Analysis

Tommy R. Lundberg’2

Muscle Fiber Hypertrophy

Weight [%] SMD

[95% CI)

Typel

Nelson et al. 1990 [38]
Kraemer et al. 1995 [34]
Sale et al. 1990 [39]

Bell et al. 2000 [29)
McCarthy et al. 2002 [37]
Hékkinen et al. 2003 [31]
Karavirta et al. 2011 [32]
Lundberg et al. 2013 [35]
de Souza et al. 2014 [6]
Kazior et al. 2016 [33]
Terzis et al. 2016 [41]
Tsitkanou et al. 2017 [42]
Fyfe et al. 2018 [30]
Spiliopoulou et al. 2019 [40]
Lundberg et al. 2020 [36]

RE Model for Subgroup (Q = 44.96, df = 14, p = 0.000; P= 70.4%)

Type ll

Nelson et al. 1990 [38]
Kraemer et al. 1995 [34]
Sale et al. 1990 [39]

Bell et al. 2000 [29]
McCarthy et al. 2002 [37]
Hakkinen et al. 2003 [31]
Karavirta et al. 2011 [32]
Lundberg et al. 2013 [35]
de Souza et al. 2014 [6]
Kazior et al. 2016 [33]
Terzis et al. 2016 [41]
Tsitkanou et al. 2017 [42]
Fyfe et al. 2018 [30]
Spiliopoulou et al. 2019 [40]
Lundberg et al. 2020 [36]

RE Model for Subgroup (Q = 22.04, df = 14, p = 0.078; P= 29.7%)

2.79%

3.50%
3.62%

2.36%
3.46%
3.41%
3.83%
3.26%
3.13%
3.52%
3.56%
2.59%
311%
3.75%
3.54%
3.53%
273%
3.45%

0.51[-0.49, 1.50)
0.76 [-1.52, -0.01)
017067, 1.01]
017 [-0.85, 0.52]
0.72[-1.56, 0.11]
1.71[-2.65, -0.76]
-0.41(-1.07, 0.26]
029[-0.43, 1.01]
-0.83[-1.76,-0.00]
1.03[0.18, 1.88]
-0.81[-1.54,-0.08)
0.9 [-1.92, -0.05]
147 [-2.32,-0.62)
0.21[-0.57, 0.98)
0.43[0.32, 1.17]

-0.34 [-0.72, 0.04]

0.36[-0.80, 1.51]
-0.09 [-0.88, 0.69]
0.04[-0.76, 0.85]
-0.13[-0.82, 0.55]
0.12[-0.96, 0.73]
0.29[-0.59, 1.18]
0.93[-1.70,-0.16]
011065, 0.87)
149 [-2.56, -0.42]
0.23[-0.66, 1.12]
-0.46 [-1.16, 0.25]
-0.30 [-1.07, 0.46]
-0.53[-1.30, 0.23]
143[0.11, 2.14]
0.27[-0.52, 1.06]

-0.13[:0.39, 0.12]

- Joshua F. Feuerbacher® - Marvin Siinkeler? - Moritz Schumann?

2022

RE Model for All Studies (Q = 68.42, df = 29, p = 0.000; [ = 58.6%) C
Test for Subgroup Differences: Q, = 3.85, df =1, p = 0.363 \ﬁ'\‘&" \‘&" "’.
™M ™ O
I T T 1
-3 -1.5 0 1.5 3

100.00%

-0.23[-0.46, -0.00]

Author(s) and Year Type | Fiber SMD  [95% CI] Type Il Fiber SMD  [95% CI
Lo A o w gl Vgl g
Y g y ¥ 5 7'
Neison et al. 1990 [38] R SRR AL, 0.51[-0.49, 1.50] S0 = 0381080, 151
Sale et al. 1990 [39) —— 0.17[-0.67, 1.01] —— 0.04 [-0.76, 0.85]
Bell et al. 2000 [29] —a -0.17[-0.85, 0.52) —— -0.13[-0.82, 0.55)
McCarthy et al. 2002 (37) —— 0.72[-1.56, 0.11) —— -0.12[-0.96, 0.73)]
Hakkinen et al. 2003 [31] —_— -1.71(-2.65, -0.76] —_— 0.29[-0.59, 1.18)
Karavirta et al. 2011 [32) —a— -0.41[-1.07, 0.26] —— -0.93[-1.70, -0.16]
Kazior et al. 2016 [33] ——s—  1.03[0.18, 1.88] —_— 0.23[-0.66, 1.12)
Tsitkanou et al. 2017 [42] —y -0.99[-1.92, -0.05] e -0.30-1.07, 0.46)
Fyfe etal 2018 [30] — -1.47-2.32,-0.62] — -0.53[-1.30, 0.23]
Spiliopoulou et al. 2019 [40] — 0.21[-0.57, 0.98] ———  1.13[0.11, 2.14]
Lundberg et al. 2020 [36] ——a— 0.43[-0.32, 1.17) —— 0.27 [-0.52, 1.06]
- -0.22[-0.68,0.23] - -0.03 [-0.30, 0.24)
\&"\‘g" \;ﬁl y \}z"\‘e" \'&'l "3‘
Running 21 2 a s a - 21 21 b
Kraemer et al. 1995 [34] —a—] -0.76 [-1.52,-0.01] —— -0.09-0.88, 0.69]
de Souza et al. 2014 [6] —_— -0.88[-1.76, -0.00] -1.49[-2.56, -0.42)
Terzis etal 2016 [41] — -0.81[-1.54,-0.08] —a— -0.46[-1.16, 0.25]
e -0.81(-1.26,-0.36] Ese—ry -0.60 [-1.32,0.12)
‘0094 Differences: p =0.204, - C -0.34[-0.72, 0.04] Resistance <@ Concurrent  .0.13[-0.39, 0.12]
p =04
I T 1
A5 0 15 15 0 15



HIPERTROFIA MUSCULAR: COMO MAXIMIZARLA

Grado de esfuerzo | Finalizar la serie cerca del fallo muscular, incluso alcanzarlo en ciertas ocasiones.

Volumen

Variable dosis-respuesta, hasta umbral maximo. Comenzar con ~10 series semanales.

Frecuencia

No es una variable clave. Aumentar frecuencia a medida que se incrementa el volumen.

Intensidad

Hipetrofia con todo el espectro de intensidades. Intensidades moderadas: 8 — 12RM.

Ejercicios

Cadencia

Descanso

Variar el espectro de ejercicios para estimular las diferentes regiones musculares.

Fase concéntrica a la maxima velocidad podria proporcionar beneficios adicionales.

Descansos moderados (2 min) o largos (> 2 min) en funcién del estimulo precedente.

Accion muscular | Acciones concéntricas y excéntricas hipertrofia similar, pero diferente mecanismo.

ROM | Utilizar rango de movimiento completo durante las fases excéntrica y concéntrica.

Concurrente | Efecto de interferencia, especialmente cuando el trabajo aerdbico se hace en carrera.




