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O que devemos avaliar na inspegéao visual?
Fotos

Dieta prévia, volume prévio, divisdo de treino e recursos
bioquimicos uitlizados

Tentativas que funcionaram, exercicios preferidos, exercicios
que parecem néo funcionar

Pedido de video para andlise da técnica de execugdo para
refinamento, avaliagdo de mobilidade e possiveis musculos
que precisem de intervengdo néo s6 de treino.

A importancia do feedback a cada 30-40 dias. Perguntas
sobre a progresséo de cargas, cansaco e dores articulares.
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Definicdo do tema: Impacto da selegdo dos exercicios e da
montagem de treino para a hipertrofia regional

Objetivo da aprendizagem: proporcionar ao profissional da area
do movimento os conhecimentos sobre a escolha acertiva dos
exercicios e montagem de treino para corre¢do e melhora de
pontos fracos.

Relevancia da proposta: A escolha correta dos exercicios e
montagem de treino podem auxiliar sobremaneira na corregdes
de regidbes musculares com maior dificuldade de
desenvolvimento.

Esse padrédo pode ser intermuscular e intramuscular

Atleta: Angela, 35 anos, massa corporal: 65 kg, % de gordura 8-
10%. Objetivo de competigdo Internacional Arnold Ohio.
Categoria Wellness. Outros casos de atletas serédo
mencionados para fortalecer o entendimento.

POSSIVEIS METODOS DE CONTROLE
DE CARGA E RECUPERACAO




Escala de recuperacédo TQR

Como vocé se sente em relagdo a sua recuperagao?
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Escala Subjetiva de Recuperacéao

FADIGA Muito descansado Descansado Normal Mais cansado do que |  Muito cansado
o normal
QUALIDADE | Sonotranquilo e Boa Dificuldade em Sono agitado Insénia
DO SONO revigorante adormecer
DORES Sentindo-se 6timo |  Sentindo-se bem Normal Dolorido ou Muito dolorido
MUSCULARES palpagio com dor
NiVEL DE Muito relaxado Relaxado Normal Sentindo-se Muito estressado
ESTRESSE estressado
HUMOR Humor muito De um modo geral | Menos interessado | Mal humorado com Muito irritado
positivo bom humor em outras atividades | familiares e colegas
que o habitual de trabalho

indice Descritor

6 Em nada recuperado

7 Extremamente mal recuperado
8 -

9 Muito mal recuperado

10 -

11 Mal recuperado

12 -

13 Razoavelmente recuperado

14 -

15 Bem recuperado

16 -

17 Muito bem recuperado

18 -

19 Extremamente bem recuperado
20 Totalmente bem recuperado (Kentta; Hassmén, 1998)
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Effects of squat training with different depths on lower limb muscle
volumes

Keitaro Kubo'- Toshihira lkebukure' - Hideaki Yata®
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Table 1 Age, physical characteristics, and 1RM before training in
both groups mean (sd)

Full squat training ~ Half squat train-
group (n=8) ing group (n=9)

Age (years) 20.7 (0.4) 209 (0.8)
Height (cm) 173.6 (4.1) 1723 (5.8)
Body mass (kg) 63.2 (6.6) 64.1 (6.1)
IRM of full squat (kg) 78.8 (14.6) 82.8(15.2)
IRM of half squat (kg) 95.0 (16.0) 96.7 (15.0)

IRM one repetition maximum

(McLean et al.2010)

METODOLOGIA

17 sujeitos destreinados

Agachamento completo 1402 de flexao dos joelhos e

meio agachamento 902

10 semanas, 2 x semana, semana 2 — 3 x 10 com
60% de 1RM, semana 2 — 3 x 8 com 70% de 1RM,
semana 80% de 1RM e da 4 até a 10 - 90% de 1RM
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Full squat Half squat
training group training group
Full squat training group (n=8)  Half squat training group (n=9) 703
Before After Before After
- ORIGINAL ARTICLE
P Rectus femoris muscle (cm”) 291.8(46.5) 2909 (39.7) 2862 (3L7) 287.3(38.8)
Vastus lateralis muscle (cm’) 639.0(959)  6827(93.1y*** 6539(715) 694.1(833)**
Vastus intermedius muscle (cm? 556.3(99.0) 576.0(94.3)** 4998(63.7) 5238 (63.0)** : J : r, .
st ntermedius muscle (enr) 0 G137 S®0 (o0 Inhomogeneous architectural changes of the quadriceps femoris
Vastus medialis muscle (cm”) 480.2(72.5)  S12.5(72.5y%**  457.5(56.0)  488.1 (63.1)*** . . .
induced by resistance training
*Significantly different from before (**p<0.01, ***p<0.001)
— - Hiroaki Kanehisa * Yasuo Kawakami
Full squat training group Half squat training group
(n=8) (n=9)
Before After Before After

Biceps femoris short head muscle (cm®) ~ 1062(20.2)  106.1(203)  1046(222) 105422

Mudancas ndo homogéneas na
BlL‘EF> femoris long head m\:hl‘kf (em?) 1940(29.4) 1952 l]?.f\ I‘Jl,j (31.9) l‘J‘i.J: 2 arq u Itetu ra d 0 q u ad rI'C ep S I n d u ZI d as
Semitendinosus muscle (cm”) 179.7(26.9) 182.1(24.7) 187.5(39.4) 1865 (36.1)

Semimembranosus muscle (cm?) 277369 2382(39.9) 2149312  270(278) pe| atreinamento de fo rca
|

11 Jovens fisicamente ativos

10 controles

TREINAMENTO DE 3 MESES:
Extenséo dos joelhos (2 s conc. e 2 s na ex
3 X semana
5x 8 reps a 80% de 1RM

Relative change (%)

1,5 min intervalo entre as séries

1RM ajustada a cada 2 semanas
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i £ ORIGINAL ARTICLE m
5 Hip flexion angle affects longitudinal muscle activity of the rectus
femoris in leg extension exercise
o °

Relative change (%)

Distal Proximal Distal Proximal Hiroku Mitsuya' @ - Koichi Nakazato' - Takayoshi Hakkaku' - Takashi Okada'
scle sss of »nnation angle X . ;
- Muscle thickness of VI By Pennation angle of VI Received: 21 October 2022/ Acepted: 8 Febrary 2023
. ©The Authorls), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2023
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9 fisiculturistas com média de 5 anos de carreira.

fig.1 Schematic ilustraions of
the leg extension exercise. The
unilatere!leg extension exercse
that extends the knee joint from
90 flexion to 0 wes performed
with a randomly selected leg
The hip flexion angles were set
(F, 40°, and 8

Fig.2 The schedule for the measurements. At least 3 days prior 1o selected HFA, and the LEE for the next HFA was performed at least

]‘ exercise, IRM was measured at each HFA and IRM measurements 72 h Later. The mes 1L sche lid not overlap with the par-
] of esch HEA e aben s st 72 hapar, The HFAs were messued  Gipats daily g excrcises, 1RM = hcpeiton masimum. HE bip
in 4 randomly selected order. The LEE was performed ot a randomly  fexion angle, LEF leg extension exercise
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Before the LEE
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Partial range of motion training elicits favorable
improvements in muscular adaptations when
carried out at long muscle lengths

Gustavo F. Pedrosa, Fernando V. Lima, Brad J. Schoenfeld, Lucas T. Lacerda,
Marina G. Simdes, Mariano R. Pereira, Rodrigo C.R. Diniz & Mauro H. Chagas

To cite this article:
Marina G. Simoes, M
range of motion train
long muscle lengths, European Journ:

Numerical Rating Scale

To link to this article: hetps://doi.org/1e

45 mulheres destreinadas

i e - TREINAMENTO DE 3 MESES:

Extenséo dos joelhos (2 s conc. e 2 s ha exc.)
3 x semana
3-6 X 7 reps a 60% de 1RM

100°
3 min intervalo entre as séries

Figure 1. Training groups. VARzoy group daily alternated the ROM between INITIALpoy, and FINALpy,.

1RM ajustada a cada 2 semanas na ADM
especifica treinada
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Changes in rectus femoris architecture induced by the
reverse nordic hamstring exercises

Diego ALONSO-FERNANDEZ, Rosana FERNANDEZ-RODRIGUEZ, Rocio ABALO

The Journal of Sports Medicine and Physical Fitness 2018 Oct 01
DOL: 10.23736/50022-4707.18.08873-4
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TABLES |
Table 1.— Characteristics of participanis (mean = standard error of the mean) ;
Table L.— Eccentric protocol with RNHE (n = 26)
| N Age (years old) I Weight (kg) J Height (m) |
| 26 ‘ 24.7 2.9 | 77.6 + 8.7 ‘ 1.79 + 0.08 | Mi M2 M3 % Chﬂl]g& % Chi[lg&
(Week 1) (Week 9) (Week13) | MI-M2 | M2-M3
Table I1.
Eccentric training progression with RNHE FL (cm} 7824188 | B.57+1.14%* | 818413548 959 455
Week Nl{lnbcr of Sets Repetitions Total nl{lvhcr Rest RFL 370:035 374:038 372:|:034 108 -053
: mswesk | - PA() | 12440008 | 1382:381% | 132622008 | 1109 | 405
2 2 2 s 32 2 min MT (cm) L1019 | 228031% | 21840268 [ 857 438
j . . : - - CSA (em2) | 921186 | 10.02:1.98* | 961+137¢ | 879 | 426
3 3 3 3 7 > i Table note: *=P< 05 vs M1, **=P< 001 vs M1, #=P <05 vs M2, ##=P< 001 vs M2,
3 3 3 0 50 3 min FL = Fascicle lenght, RFL = fascicle lenght relative to muscle thickness, PA = pennation angle,
7 3 3 10 90 2 min MT =muscle thickness, CSA = cross-sectional arca
8 3 3 10-12 90-108 2 min

+Model
SCISPO-1406; o, of Pagesd
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ORIGINAL ARTICLE . . - _ - B) Meio
Effects of eccentric exercise on the ; " o

quadriceps architecture

Effets de [’exercice excentrique sur ['architecture du
quadriceps

D. Alonso-Fernandez?, R. Abalo-Nufiez"*, C. Mateos-Padorno®, - 2 C) Fim
M.J. Martinez-Patifio® =

Superficial aponeurosis

EssEsmEmmmEn 2 2 Table 1 Eccentric training progression based on the RNHE.
i : 2 g
Muscle fasdidle =3 Week N sessions/ week Sts Repetitions Total . of repetitions REST between sets

Pennation angle :i 1 1 1 6 b 2min
2 1 1 1 B 1 1min
Deep aponeurosis ! ! 3 £ % Lnin
4 ] 3 8 n min
Figure 1 2D-ultrasound image of the vastus lateralis, cap- : : : - B zm‘”
tured along the longitudinal axis of the anterior side of the b : : 0 0 me‘n
1 ] 3 10-12 90-108 1min

thigh. Based on these images, it is possible to identify the super-
ficial and deep aponeurones, the muscle thickness and the angle
between the fascicle and the aponeurosis. The fascicle length
estimates can be obtained through trigonometric calculations
using the muscle thickness and the pennation angle.
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Table 2 Changes in the muscle architecture of the vastus lateralis and the vastus medialis before week 1and after week 8 the|
intervention and after the detraining period, week 12, {mean + D).
Eccentric protocol with RNHE (N=28)
i e e 3 Change % change Archlteclfuml.functlon?] and |:nuIFcuIar responses to
Week 1-2 Week 2-1 concentric and eccentric loading in human skeletal muscle
Vastus lateralis
FL {cm) 0881142 1LM42150 102154 139 -0%9 M. V. Franchl'? P. |. Atherton,' N. D. Reeves’ M. Flick | Williams,' W. K. Mitchdl!
RFL 507069 5032075 5054077 b 0.39 A Selr. R B e e L e
oo W Wbt Wshae s S 3 Mk e k. AR o of Excohcs o Mo ks g R, Uty
MT (cm) 2.15£0.13 2241044 21940.14% 418 -3 L [ e, Irs s for Sasredicel Ros are inn Fumen Mwenare aned Sach, Wt M piia
Vastus medialis v LK . . . ) o
FL (cm) HA9£127 2295133 1196213182 33 248 Y, hofecintics, Livarsdy of Zirich, Bigrit Uvmvirsiy Mt Zurch, Switsiakira!
RFL 4.27+0.55 4.30+0.57 4.25+0.55 0.7 —1.16
PA) 1477+£1.98 15.29+1.81 14.94+2.02¢ 15 -9
MT (em) 281£0.33 199+037 18410348 6.41 -5.02 ReSpOStaS est UraIS, fu nCIOﬂaIS e
SD, standard deviation; RNHE, Reverse Nordic Hamstring Exercise; FL, fascicle length;RFL, fascicle length refative to muscle thickness; ~ . A .
PA, pennation angle; MT, muscle thickness. Footnote:*=P<0.05 vs. week 1, **=P<0.001 vs. week 1, #=P<0.05 vs. week 2, mOIeCUIareS ao TF Concentrlco e excentrlco no
NS musculo humano

Table 1. Maximum lifting or lowering ability changes for the CON Group (CON) and the ECC one (ECC).|

EMG values were recorded only at baseline during 1RM leg-press for concentric and eccentric phases.

Load ratio is also showed and calculated as the ratio of pre and post ECC/CON training loads.

CON 1RM (Kg) ECC 1RM (Kg) Load ratio

Pre Post A%  Pre Post A% Pre Post

19216 262+£30 36* 23313 3379 44 121 129

EMG (mV) EMG (mV)

0.33£0.1 0.31£0.1

(Pre = baseline, Post = Post-training) values are means + SEM (* P<(.05, pre-to-post difference).
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VL Regional Hypertrophy
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O, Tuberosidade do isquio, metade inferior da
linha aspera, crista condiliana lateral
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Muscle Architecture during leg-press exercise
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o . ANATOMICAL
ORIGINAL ARTICLE maAnatomy SOCIETY WILEY

Unique morphological architecture of the hamstring muscles
and its functional relevance revealed by analysis of isolated
muscle specimens and quantification of structural parameters

Koichi Takeda® Kota Kato' | Koichiro Ichimura'® | Tatsuo Sakai*?

SM e BFcl sdo bem desenvolvidos na origem epimuscular e nos tenddes de inser¢édo nas
superficies opostas dos musculos. ST possui um tenddo de inser¢do epimuscular pouco
desenvolvido no lado oposto de sua origem




I Longitudinal sections of hamstrings

[ Semimembranosus ][ Biceps femoris long head || Semitendinosus

epioT

ST e
F—1 1 =
Flexao Rotagzo lateral
do joelho do quadril

Abducao Rotagéb medial
do quadril do joelho

International Journal of Sports Physiology and Performance, 2009, 4, 84-96
© 2009 Human Kinetics, Inc.

Hamstring Activation During Lower Body
Resistance Training Exercises

William P. Ebben
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O musculo sartério se origina da
espinhailiaca anterior superior da pelve

Em todo o seu trajeto o musculo é recoberto por
uma duplicacéo fascial da fascia lata (Floyd, 2016).

Flexdo do quadril, flexdo do joelho, rotacédo lateral
da coxa a medida que ela flexiona o quadril e o
joelho, abduc&o do quadril, rotagdo anterior da
pelve e rotagdo medial fraca do joelho.

Ainervagéo é no nervo femoral (L2 e L3).

A sua insercdo ocorre na pata anserina

(pata _de ganso ou pes anserinus)

medialmente a tuberosidade tibial.

o ’ ! ! % ;
A J
E 5 ': i i %
. | H i §
' | \ i
il i !
§ \ H - i
hd i i .
: : ! '
4 y f } :
) i i 1
| i i ) >
i | \ | H
| \ ' ' H
i | i | i
o T T T T T T
0° 30° 50° 70° 90° 110°
Com o quadril flexionado
Com o quadril estendido
Figur 1 Curvas de forga isométrica maxima
dos jlos flexores do joelho (semimembranaceo,

semiter - neo, biceps femoral e gastrocnémio). Observe que
2 posicac do quadril muda a quantidade de forga disponivel

para.a fiexdio;do joalie: Dufuor & Pillu, 2016

METODOLOGIA

34 atletas de futebol americano,

Contragdo isométrica voluntaria maxima - 602 de
flexdao do joelho na flexora e na extensora para
calculo da razdo I/Q

2 repeticobes com amplitude completa e carga
referente a 6RM nos exercicios flexora sentada,
flexdo nérdica, good morning (bom dia), stiff bi e
unilateral, e agachamento.

10


https://www.kenhub.com/pt/library/anatomia/pata-de-ganso

23/05/2025

Table1 Subject Characteristics

Variable All Subjects Women (N = 13) Men (N =21) Table2 Percentage of H RMS EMG of the MVIC for Each of the Resistance Training Exercises Evaluated
Agely) 038178 204070 0612071 (Analysis of A Subecs; N =3

Age range (y) 18-26 19-21 13-26 SiiLegDead  Singe Leg it

Weight (kg) 779411830 63.64£18.30 86.80£17.90 RusslanCurl Seated Leg Cul  Lif LegDeadLift ~ Good Moming  Squat
Weight range (kg) 545513364 5455273 65.90-133.64 (RC) (SLC) SO (seLo) (6 ]
Training (days/week) 4155179 400+177 4244184 RMSmmalidas  W0:NF  SLILBE H0RMP MDENE B0LI6F M0z
Squat 6 RM (kg) 101474 34.08 68,18+ 1231 122.07£25.65 FRMSMNIC

Squat 6RM range (kg) ~ 52.27-184.09 52.27-88.64 84.09-184.09

Values are mean £ SD.

. . ) Table 4 H (% RMS EMG MVIC)-o-Q (% RMS EMG NVIC) Ratio for Each of the Resistance Training Exercises
Table:3 Percentage of Q RS ENG of the MVIC for Each of the Resistance Traning Exercises Evaluated Evaluaed (Analsis o Al Subjcts; = 34

(Analysts of All Subjects; N = 34)

St Leg Dead Single Leg Stift
Single Leg St Siif Leg Dead RussionCul  SealedlegCurl Lt GoodMoming LegDeadLit  Souat
Sqal  LegDeadLit GoodMoming L Seated LogCud Russian Cur (RC) (SLE) (sLoy (6 (S6LoL (§)
3 Soloy (i (BLOY (BLO) (RC) g B4 WS SBEE AR WH% (N
WSwmleds® W0AF  NOLOR  D0HE ROINE 05N S0H Al i
RMSMVIC Valoes age mean 5D, A evecises e significanty different rom ach ohe (p < 005)

Table 5 Gender Differences in H-to-Q Quadriceps Ratio Expressed as RMS EMG Normalized as a Percentage of RMS
EMG of the MVIC

Table6 Gender Differences in Hto-Q Ratio Expressed as RMS EMG Normalized as a Percentage of RMS ENG of the
MVIC for Strength Matched Men and Women

Single Leg Stif Single Leg Stiff
RussianCurl  Sealed Leg Curl StffLegDead Lit GoodMoming LegDead Lt Squat RussianCurl  Seated LegCurl  StiffLeg Dead Lit GoodMoming LegDeadLit  Squat
RC) SLC) (SLoy) (6M) (SGLL) ) (RC) (SLC) (sLot) (GM) (SGLDL) 8)

Men HlL167 17451880 $95:5% S023% 3310 038:20 Men 4% 21430 219210 111£19 1762121 5861237 0251007
¥=21) (N=3)
Women 18362790 10851013 1062330 AL 34K 1008 [(RES. 3041 Womea 10841758 1182200 9502387 R11598/) 2381010 019402
N=13) (N=3)
H:Qof women expressed [ L% A% 3k (5.5%* §9.5% HQof pressed 1% [ §5.2%¢ 402%¢ 6% To0%*
a5 percentage of male asapercentage of male
#Q )

udrieps rain.

1 between men and women (P < 15} een men aad women (P <. 05)

11



TITLE

Impact of the Nordic hamstring and hip extension exercises on hamstring architecture
and morphology: implications for injury prevention
Authors

Matthew N. Boumne!## Steven J. Duhig"‘ 3, Ryan G. Timmins®, Morgan D. Williams?,
David A. (Jpar‘f_ Aiman Al Najjar’, Graham K. Kcrl"j, Anthony 1. Sh\cld“j“?,

Bourne MN et al. Impact of the Nordic hamstring and hip extension exercises

on hamstring architecture and morphology: implications for injury
prevention. British Journal of Sports Medicine, 51(5), 2016.

Table 3. Participant characteristics

Group Age (years) Height (cm) Mass (kg)

HE 23.1+4.1 180+6.3 81.6+9.7
NHE 21.6+3.2 182.848.7 85.0£10.9
CON 21.3=3.7 178.55.4 75.9£11.8

20 sessoes, 2 x semana durante 10 semanas.

Os participantes realizaram de 2 até 6 séries com
6 até 10 repeticdes que variaram ao longo das 10
semanas.

Training Intensity (Load)

23/05/2025

training groups

Table 1. Training program variables for both the Nordic hamstring and hip extensi

Week  Frequency  Sets  Repetitions
1 2 2 6
2 2 3 6
3 2 4 3
4 2 4 10

Week Nordic Hamstring exercise Hip extension exercise
1 Load was added to the chest in 60-70% of 1-RM
2 increments of 2.5kg when 70-80% of 1-RM
3 participants developed All exercise was completed at
4 sufficient strength to stopat | maximal intensity of effort. Loads

58 the end of the range of motion. | were progressively increased when
9 desired repetitions and sets were
10 achieved.

- - HE
§ 1 b = NHE
= .)’. A
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& 121 Y )
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8 o
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0 5 10
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Medicine & Science in Sports & Exercise, Publish Ahead of Print
DOI: 10.1249/MSS 0000000000002523

Greater Hamstrings Muscle Hypertrophy but Similar Damage Protection

after Training at Long versus Short Muscle Lengths

Sumiaki Maco', Huang Meng’, Wu Yuhang®, Hikaru Sakurai®, Yuki Kusagawa’,

Takashi Sugiyama®, Hiroaki Kanehisa’, Tadao Isaka’

'Research Organization of Science and , Rit sikan University, Kusatsu,

Shiga, Japan; *College of Sport and Health Science, Ritsumeikan University, Kusatsu,

Sk pan; *Ritsumeikan Global Innovation Research Organization, Ritsumeikan

University, Kusatsu, Shiga, Japan

The Journal of Strength and Conditioning Research, September 2020

METODOLOGIA

19 sujeitos saudaveis da parte 1 e 12 destreinados
controles

1 coxa flexora deitada e a outra flexora sentada. Parte 2

% 3 séries de 10 repeticdes com 90% de 1RM sé
excéntrico

25+
. m HE
& 20 . NHE
2 " ™ CON
£ 151 7 .
Q (| 1
2 104
1]
L
Q
L 9 i} :
I T |
0- T T T T

METODOLOGIA

20 sujeitos sauddveis sem experiéncia no treinamento
de forga

1 coxa flexora deitada e a outra flexora sentada. Parte 1

%+ 5 séries de 10 repeticdes com 50, 60 e 70% de 1RM

Cadéncia 2:2s, 120s de descanso, 2 s semana, 12 semanas

Figure 2

Untrained healthy young aduits
n = 32 participants
T

[ Allocation based on schedule availability |
I : 1
Part 1 & Part 2 Part 2 only
n =20 (13 m 7 f) participants n =12 (8 m 4 f) participants
Age: 23.6%1.6y 23,0428y

Randomization

Seated-Leg Prone-Leg
(n = 20 legs) (n = 20 legs)

Seated-Leg
(n = 19 legs)

!

n = 19 legs)

il

’ Prone-Leg
(

Control-Leg
(n = 24 legs)
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APPLIED SCIENCES
OPEN
Can Eccentric-Only Resistance Training
Decrease Passive Muscle Stiffness While
Increasing Size and Strength of Hamstrings?

RAKI KAWAMA'~, KATSUKI TAKAHASHI', HARUKI [KIFUNE', HIRONOSHIN TOZAWA', TAKAFUMI OBATA’
RYO ITO®, TATSUYA HOJO'™, and TAKU WAKAHARA'™*
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Excluded
K of proper techniques (n

[ Selected participants (n = 36)

| !
W2 two weekly sessions | | W3: three weekly sessions CON: no weekly session
(n=12) n=12)

com)
of the final training session

3 séries de 10 repeti¢des com cargas de 60, 65 e 70% da massa corporal nas semanas 1-4,

5-7 e 8-10, respectivamente. Sujeitos sem TF por 1 ano.
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Measurement point

Gluteal Muscle Forces during Hip-Focused
Injury Prevention and Rehabilitation Exercises

TYLER J. COLLINGS'*, MATTHEW N. BOURNE'*, ROD §. BARRETT'?, EVY MEINDERS'*
BASILIO A. M. GONCALVES HELD*, and LAURA E. DIAMOND'=*

! School of Hea

of Biomedic

Ca

in

B

Research Excel Fain, In
and, Brishane, AUSTRALIA

Med Sci. Sports Exerc, Vol. 53, No. 4, pp. 650660,
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METODOLOGIA

14 jogadoras de futebol (18-32 anos) - pelo menos 3 meses
de experiéncia em treinamento de membros inferiores.

8 exercicios focados no quadril quanto as forgas musculares

do musculo gluteo
corpo e carga de 12 RM.

Medidas realizadas: captura de movimento, forcas de
reacdo do solo e a eletromiografia (EMG) num modelo para
estimar as forgas do gluteo maximo, médio e minimo.
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RESULTADOS

Nivel 1 para o gluteo maximo:
Afundo (495-688 N), RDL unilateral (500-655 N) e
Elevagdo pélvica unilateral (505-640 N) com carga de 12RM

Nivel 1 para o gluteo médio:

Prancha lateral com peso corporal (338-483 N),
Agachamento unilateral com 12RM (278-422 N) e
RDL unipodal com 12RM (283-405 N)

Nivel 1 para gliteo minimo:
RDL unilateral (267-389 N)
Prancha lateral com peso corporal (272-382 N)
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Single-leg scuat Spit squat Single-leg Romanian deadift Single-leg hip thust

A3y L by o

Banced sce-step Sidedying leg raise Hig hike Sce plank

muscle force

One repefiion, scceritic + concentic phase
FIGURE. 2—Normalized gluteal muscle forces during 12R Mioaded exercises time aormalized (0 one repetition (0 10 1) Liney indicate mean muscle force
across participants (n = 14), shaded area indicates +1 SE. and s from phase defincd by
hip joint angle (note: transition offst from 0.5 indicates faster or slower concentric vs cccentric phase)

CONCLUSOES

O pico de forga do gliteo aumentou em 28-150 N com
resisténcia externa de 12RM comparado ao peso corporal.

O pico de forga muscular coincidiu com o comprimento
maximo da fibra para a maioria dos exercicios.

Elevagdo pélvica unilateral atingiu o pico de forga do gluteo
maximo no seu comprimento 6timo,

Sem contribuicdo de forcas passivas, e teve a maior
ativag¢do do gluteo maximo (77%) para produzir forga.
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DAVID M. SELKOWITZ, PT, PhD, OCS, DAAPM' + GEORGE J. BENECK, PT. PhD, OCS* » CHRISTOPHER M. POWERS, PT. PhD, FAPTA

Which Exercises Target the Gluteal
Muscles While Minimizing Activation of
the Tensor Fascia Lata? Electromyographic
Assessment Using Fine-Wire Electrodes

2013 | voLUME4] | NUMBER? | JO

NORMALIZED ELECTROMYOGRAPHIC AMPLITUDE

TABLE1 oF EacH MuscLE FOR EAcH EXERCISE®
Exercise Tensor Fascia Lata Gluteus Medius Superior Gluteus Maximus
Sidelying hip abduction 323+131 435 = 147 (P=012)t 237 £15.3(P=.033)
Bilateral bridge 8274 150 + 105 (P =0l 174 = 119(P = 008)t
Clam 1N4+114 267 + 180 (P = 006)f 436 + 261 (P<001)!
Hip hike 314 £ 144 377 £151(P=196) 177 £ 152 (P=.001¢
Lunge 216+ 145 193 = 129(P= 623) 201+ 111 (P=728)
Quadruped hip extension, 156+93 273 = 149(P<.002)! 285 + 16,6 (P<.007)

knee extending
Quadruped hip extension, 187 £106 309 £ 152 (P=.001) 301 £ 125(P=012)t

knee flexed
Sidestep B1=71 302 = 157 (P=.002)t 274 + 167 (P=002)t
Squat 46+38 97 = 73(P= 017}t 129 + 79 (P<001)t
Step-up 214 £ 114 295 + 149 (P=.065) 228 £156(P=754)
Unilateral bridge 181+129 309 + 207 (P =.007)t 346 + 168 (P= 001)t

*Values are mean = SD percent mazximum voluntary isometric contraction.
'Significantly greater than tensor fascia lata (P<.05).
“Significantly less than tensor fascia lata (P<.05).

TABLE 2 GLUTEAL-TO-TFL INDEX FOoR EAcH EXERCISE
Exercise Gluteal-to-TFL Activation Index
Clam* 115
Sidestep* 64
Unilateral bridge* 59
Quadruped hip extension, knee extending® 50
Quadruped hip extension, knee flexed* 50
Sidelying hip abduction 38
Step-up R
Bilateral bridge* k7l
Squat* 28
Hip hike 28
Lunge 18
Abbreviation: TFL, tensor fascia lata.

*Exercises in which both ghiteal muscles demonstrated sig ly higher normalized el
graphic signal amplitude than the TFL.

& frontiers

Ty Hip thrust and back squat training

orou aceess elicit similar gluteus muscle
hypertrophy and transfer similarly
to the deadlift

Bilateral bridge

METODOLOGIA

Universitarios destreinados durante 9 semanas, 2 x seman

3-6 séries por sessdo de EP ou AG.

Esquemas de séries semanais por sessdo foram os
seguintes: semana 1, 3 séries; semana 2, 4 séries; semanas
3-6, 5 séries; semanas 6-9, 6 séries. A zona de treino foi de
8-12RM; sendo a carga foi ajustada de acordo.
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39 eligible participants signed up for study

4 participants dropped due fo
not returning for PRE testing

35 participants completed PRE testing

18 HT participants 17 SQ participants

» 1 participant dropped
- due to non-study-related

16 finishers |  Mealth reasons

16 participants

Figure 3. CONSORT diagram
Figure depicts participant numbers through varions stages of the intervention. All participants were included in data
s unless there were technical issues precluding the inclusion of data (¢.2.. EMG clipping)

Upper glute CSA " Middle glute CSA €
al 6,5-7% . 9-9,6%
t
[ : $—3
§ -
S ¢ *
< d
Lower glute Medius and minimus CSA
” 13-15% 2z
5 §
; sk T 9 g e~ P i o e Y
8 o v 5o 4 | S o ! ‘
0 Lowe

Figure 6. Gluteus musculature mCSA changes following back squat and barbell hip thrust training, assessed
using MRI

Legend: Figure depicts pre-to-post intervention MRI-derived muscle cross-sectional area (mCSA) summed values for
(a) left + right (L+R) upper gluteus maximus, (b) L+R middle gluteus maximus, (¢) L+R lower gluteus maximus, ()
L+R gluteus medius+minimus. Data include 18 participants in the hip thrust group and 16 participants in the back
squat group. Graphs contain change scores with individual participant values depicted as dots. (€) Three pre and post
representative MRI images are presented from the same participant with white polygon tracings of the L+R upper
glutens maximus and glutens medius#minimus (top), L+R middle gluteus maximus (middle), and L+R lower gluteus
maximus (bottom).
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Figure 4. Surface electromyogram (SEMG) amplitudes during the back squat and barbell hip thrust

Legend: During the first session. all participants performed both back squats and barbell hip thrusts while we recorded
SEMG amplitudes. (a) Representative SEMG electrode placement is depicted on 2 athor in panel. (b) Data depict
mean (left) and peak (right) SEMG amplitudes during one 10RM set of hip thrusts and one 10RM set of back squats
As 34 participants partook in this test. sample sizes vary due to incomplete data from ¢

ctrode slippage or clipping
Bars are mean + SD. and individual participant values are depicted as dots. (¢) Representative data from one
participant

Squat 3RM Hip thrust 3RM

Change (kg)
Change (kg)

Hip  Squat
Thrust

Wall push

Change (kg)
Change (N)

Figure 8. Strength outcomes following back squat and barbell hip thrust training

Legend: Figure depicts change scores for (a) 3RM barbell back squat values, (b) 3RM barbell hip thrust values, ()
3RM barbell deadlift values, and (d) horizontal ground reactive forces (GRF) during the wall push as demonstrated in
Figure 2. Data include 18 participants in the hip thrust group and 16 participants in the back squat group.

b
Quadriceps CSA Adductors CSA
= 5
-~ 2 =
¢ B .3 .

2 2
o

Hip  Squat  Difference Hi Squat  Differenc

Hamstrings CSA

Change (cm’)

Legend: Figure depicts MRI-derived muscle cross-sectional area (mCSA) average chang
ps. (b) adductors, and (c) ham articipants in the I
participants in the back squat group. Bar scores with individual participant values depicte
dots. (d) A representative pre- and post-intervention MRI image is presented with white poly gs of the
quadriceps (denoted as Q). adductors (denoted as ADD). and hamstrings (denoted as H).

scores for left and/or right

on trac

Table 1. Descriptive scores for each training variable
Vaniable
SMM (kg)

Squat 3RM (kz)

Fip Thrust 3RM (kz)
Deadlift 3RM (kg)
‘Wall push (N)

916(44)

9.1(164) ( 05(46) T 790(141)
61.8(164) ( 638(125) 68.1(128)
414094 456(95 4 406(89)

RM. repetition maximum:
MED+MIN. Glutens medins a

-sectional area; Gmax, Gl
ctors; HAM. hamstring
(standard deviation)
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ORIGINAL RESEARCH

PERCEIVED LOADING AND MUSCLE ACTIVITY DURING
HIP STRENGTHENING EXERCISES: COMPARISON OF
ELASTIC RESISTANCE AND MACHINE EXERCISES

1JSPT

Kenneth Jay, Ms
Lars L. Andersen, PhD'

imiber 6 | December 2013 | Page 811

ATIVACAO MUSCULAR E PSE DURANTE

EXERCICIOS PARA O QUADRIL: COMPARACAO
DE BANDAS ELASTICAS COM MAQUINAS

Abduction

& of masimal MG
H

. lﬂ e T e EXEMPLO DE PROGRAMA DE

e TREINAMENTO COM DIVISAO, VOLUME,
EXERCICIOS E OUTROS DETALHES.

1l

Adduction

Yoot meimal MG

Figure 2. nBEAMC for the adduction exercise

Treino A - Gliteo + TREINO DE POSTERIORES - C
1- Leg press unilateral 45° ou horizontal (ou similar) T LS ive n

. 2 séries de 1012 reps sem falha
2 séries de 10-12 reps sem falha L

1 série de 10-12RM 2 séries de 810 RM
2 séries de 8-10 RM 1 série de 4-6RM
1 série de 4-6RM 23 minutos de descanso entre as séries

2-3 minutos de descanso entre as séries
2 Flexora deftada

Método ondulatdrio
2 Frog reverso no Smith

+ 1série acima de 15 repeligdes pausa de 2 minutos, 1 série abaixo de 6 repetigdes, pausa de 2 minutos, completar 4 séries acima de 15 reps e 4 séries
4 séries de 8-10RM abaixo de 6 reps.
2 minutos de descanso entre as séries * 2minutos de descanso enire as séries

3- Flexora sentada.
4 séries de 8-12RM
1,5 minutos de descanso entre as séries

3 - Elevagao pélvica livie ou maquina com band no joelho
Método ondulaterio
1 série acima de 15 repeticdes pausa de 2 minutos, 1 série abaixo de 6 repetigdes, pausa de 2 minutos, completar 4 séries
acima de 15 reps e 4 séries abaixo de 6 reps. + 4-Banco romano com os joelhos flexionados no smith
2 minutos de descanso entre as séries + 4sries sem conta repeliches

1,5 minutos entre as séres
4~ Biilgaro na maquina articulada ou similar

5~ Abdutora quadil tronco inclinado 10°
3 séries de 10-12RM

6 séries de 8-12RM

2 séries de 6-8 RM + 1,5 minutos de descanso entre as séries
. N + 6 Abdugéo em pé na pola baixa com rolagdo extemna do pé
5 - Abdugao na maquina quadil em 45 e

5 séries de 8-12RM

2 séries de 810 RM
1,5 minutos de descanso entre as séries

2.3 minutos de descanso entre as séries

6 Panturrilha em pé . ;7 PamL;"H;wﬂaln:R\?
2 séries de 10
Método ondulatério T 2 detoon

1 série acima de 15 repeticdes pausa de 2 minutos, 1 série abaixo de 6 repetigdes, pausa de 2 minutos, completar 4 séries

x 2 séries de 4-6 RM
acima de 15 reps e 4 séries abaixo de 6 reps.

+ 1,5 minuios de descanso enire as séres
2 minutos de descanso entre as séries + Variar posigao dos pés, aberto,fechado e neutro em cada sérle
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Defini¢do do tema: Impacto da selecdo dos exercicios e da
montagem de treino para a hipertrofia regional, funcéao
muscular e prevencgéao de lesdes.

Objetivo da aprendizagem: proporcionar ao profissional da
area do movimento os conhecimentos sobre a escolha
acertiva dos exercicios e montagem de treino para melhora
de funcéo muscular, prevencgao e hipertrofia muscular.

Relevancia da proposta: A escolha correta dos exercicios e a
montagem de treino podem auxiliar sobremaneira na
melhora da funcgéo e hipertrofia muscular.

Idosa: Hedvirges Prestes, 70 anos, menopausada, massa
corporal: 65 kg, % de gordura 30%. Objetivo de reduzir dor
patelofemoral, dores lombares e melhorar a fungdo muscular
nas atividades darias. Outros casos serdo mencionados para
fortalecer o entendimento.

MONTAGENS

1. Programas alternados por segmento
(para iniciantes em TF);

2. Programas localizados por articulacéo
(para intermediarios em TF);

3. Programas direcionados por grupamento
muscular (para avangcados em TF).

Reto do abdor

Deltoide or Abducao de ombros

ne) | Inclinacde lateral

segmento inferior/ronco)

Movimentos artficulares
priorizades

Marchetti, P; Charro. M. Estrutura Metodolégica para Montagem de Programas e Sistemas de TF. In: Prestes, J; Foschini,
D; Marchetti, P; Charro, M. Pres do TF em academias. Sa : Manole, 2010.

23/05/2025

VARIAVES Do)
TREINAVIENTO DE FORCA

NUmero de exercicios por grupo muscular

= 1 exercicio

Iniciantes
Intermediarios [ —— 2 exercicios

Avancados e 3a4 exercicios

Deogencdericle cdo inisryvzleo sriire os Ereinos
gzifel esie gl oo mmusellzr e el inisnsiclile

=

PROGRAMA DE BASE

TIPO E SEQUENCIA DO EXERCICIO
Agachamento ou leg press
Supino

Flexdo dos joelhos

Remada baixa

Flexdo plantar

Extens&o dos cotovelos

Exercicio abdominal

Flex&o dos cotovelos

Extens&o do quadril

Elevagao lateral

NUMERO DE SERIES

Comece com 1 série e progrida até 2 ou 3 séries para cada exercicio
INTENSIDADE DO TREINAMENTO

12-15 repeticdes submaximas progredindo para repeticdes maximas
DURAGAO DO INTERVALO DE DESCANSO
1-2 minutos conforme necessario

Adaptado de Kraemer e Fleck, 2009

LOCALIZADA POR ARTICULACAO

4 d P

#,0s proximos 2 exercicios deverdo
trabalhar (o] agonista/antagonista
utilizando novas articulacdes.

s |
erts, 1999

L 2
ield e Rob

> )
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Localizado por artic

Musculos priorizades

Quadriceps femoral
Glitec maximeo
Isquictibiais

Paitoral maior, dehoids
anterior, triceps braguial
Latfssimo do dorso
Delivide posterior
Flexores do cotovelo
Slites médic o lensor da
fascian late

Adutores magne, longo e
curta, grécil & pectines
Latissime de derso, redonde
Flexores do cotovelo

Deltoide (porséio médial

Movimento arficular
priorizado

Extensao de joelhos
Extensao de quadril

Floxao de joslhos

Aducao horizontal de ombros
Extenséio de cotovelos

Abdusgo horizontal de ombres
Flexéo de cotovelos
Abducao da quadil

Aducaio de quadril

Aduciio de ombros
Flex@io de cotovelos

Abducdo de ombros

agonista/antagonista

Denominacéo popular

Leg press

Mesa flexora

Supino maquina

Remada harizental

Cadeira abdutara

| Cadeira adutora

Pulley frente

Desenvelvimente méquina

Localizado por arficulagdo — completo

23/05/2025

Musculos priorizados

Movimento articular
priorizado

Denominaséo popular
o exercicio

Peitoral maior, deltoide anterior,

triceps braquial

Latissima do dorso, redondo maior,

Aexores de cotovelo

Latissime do dorso, deltoide
posterior, biceps braquial

Latissime do dorse, deltoide
posterior, flaxores de cotovelo

Deltoide (porcdo média)
Supraespinal, triceps braquial

Gluteo méximo e isquictibiais

Aducao heorizontal de
ombros
Extenséo de cotovelos

Adugéio de ombros

Extensdo de ombros

Flexdo de cotovelos

Abducéo horizontal de

ombros
Flex&o de cotovelos

Abducde de ombros

Extensdo de quadril

Supino maquina

Pulley frente
Remada sentada

Remada herizental

Desenvolvimento maquina

Gliteo maquina

Supraespinal, friceps Extonsao da cotovalos Gliteo médio e tensor da fascia lata | Abducée de quadril Cadeira abdutora

bragquia

lliopsoas e reto femoral Flexdo de quadril Polia baixa (cross over)

Gastrocndmics & sékea Flexao plantar | Panturrilha no leg press

Adutores magne, longo & curto Aducdo de quadril Cadeira adutora

Dorsiflexéo gracil e pectinec

Tibial anterior e fibular
terceire

Polia baixa (ponta do pé)

Aparelho abdominal

Banco inversor

Triceps braguial Extensdo de cotovelos Polia alta — triceps pulley Reto e obliquos do abdome | Flex&io de coluna

Flextio de cotovelos Obliquos do abdome e quadrade | Flexdo lateral da coluna

Biceps braquial e braquial
lombar

Banco Scol — rosca Scoff

| Aparelhe abdeminal

Maaquina lower back

Reto e obliquos do abdome Flexéo de coluna

Eretores da caoluna Extensdo da coluna Eretores da coluna

Extensdo da coluna Méquina lower back

Marchetti, P; Charro. M. Estru
D; Marchetti, P; Charro, M. Pr

etodolgica para Montagem de Programas e Sistemas de TF. In: Prestes, J; Foschini,
e Periodizagéo do TF em academias. S&o Paulo: Manole, 2010,

Marchetti, P; Charro. M. Estrutui
D; Marchetti, P; Charro, M. Presc

Montagem de Programas e Sistemas de TF. In: Prestes, J; Foschini,
do TF em academias. Sao Paulo: Manole, 2010.

TF E DIABETES
PRESCRICAO

Estacdo: 45s para os exercicios aerdbios e
de forca (15 repeticdes, 3s cada), intervalo
entre as estagdes: 15s, totalizando 1h

TF E DIABETES
PRESCRICAO

1. Leg press 2. Extensédo do quadril

3. Crucifixo maq. 4. Desenvolvimento

5. Abdominal Intensidade do TA: 70% da FCM e ap6s 5

semanas, 85%

6. Mesa flexora

7. Bicicleta 8. Esteira
Intensidade do TF: 55% de 1RM, apés 3
semanas, 65% e 5 min na esteira para

finalizar o circuito

8 semanas, 3 x semana, circuito - estacfes 7
exercicios de forgca alternando com exercicios

aerébios 13 -
Adaptado de Maiorana et al., 2002

RESULTADOS DO ESTUDO !

EXERCICIO E DIABETES:
PRESCRICAO

Aquecimento 5 minutos e alongamento antes e depois

Reducéo significativa da FC e DP no
exercicio submaximo

\ 1. Cadeira extensora 2. Supino reto

3. Mesa flexora 4. biceps c/ halteres

Aumentou o limiar ventilatério

N N\
Melhora na forca e na captagéo de O,
\ 9. Extensao triceps
Diminuicéo das pregas cutaneas, %G, da
RCQ e da glicemia em jejum '

5. Puxada por tras 6. Flexao plantar

7. Desenv. ¢/ halteres 8. Remada sentada
10. Flexdo do tronco
8 semanas, 3 x semana, circuito, alternancia c/

exercicios aerébios
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TF E DIABETES:
PRESCRICAO

TF E DIABETES:
PRESCRICAO

EXERCICIO aumenta a acdo da insulina e
diminui seus niveis plasmaticos

4 primeiras semanas foram realizadas 2
séries, depois 3 sér\ies, a 50-55% de 1RM

e

10-15 reps por exercicio (30s) + 30s de
aerobio

Pessoas de 50-63 anos

Aumento na for¢ca, massa magra e
reducado na gordura corporal

Miller et al., 1994

Sessao de 1h no total

glntensidade dos exercicios
aerobios: <50 W a 60 rpm

fremiiers in OMIGINAL RESEARCH ARTICLE %

PHYSIOLOGY o st oo, U8 Table 2 | Changes in physiological variables from pre- to post-training
Polarized training has greater impact on key endurance

variables than threshold, high intensity, or high volume PoL HIT
training

Pre Post Pre Post
Thomas Stoggl™* and Billy Sperlich”

Ve 66.6+56°
o i [L-min~"kg~1] 4BLEER
T T TRy w1 O 47248
[Lmin~"] 11£76%"
% HRpest. [bpm] 18747 186+7 18549 18241
o H ~0.6£19% -13£23%
: gN
_Apm ) 10217 07£1.7 9617 102£1.7
[mmal-L~ 15+£204% 64+£83%
Adaptation week 16 nay:nm
obesity reviews dok- 10.1111i0be 1253 g ‘
3
Etiology and Pathophysiology []
¥
A systematic review and meta-analysis of interval i
training versus moderate-intensity continuous training
on body adiposity
B
y . ‘ i
S. E. Keating, N. A. Johnson,'? G. |. Mielke®* and J. S. Coombes’ =
3
x
3
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B
4 Percentual de gordura (%) wwoweswcn Massa gorda (kg) WAID (85% )

Less time/less anergy expenditure per session I
1 R

Fisher et al, 2015 g

Buchan et al, 201 - 1.60 (-2.54, 5.74) i

Cocks ot al. 201 — 2.20 (-3.40. 7.80) Less time/less energy expenditure per session

Corte de Araujo et al, 2012 — 200 5-‘ Keating et al, 2014 -1.88 (-7.09, 3.33)
00 (

Gillen et al, 2016 Macpherson et al, 2010 B -1.10 (-2:62, 0.42)
Keating et al, 2014 _— e 7
Koubaa et al, 2013 — Mohr et al, 2014 > -3.00 (-9.56, 3.56)
Mohr et al, 2014 — ! "
gt AL Shepherd et al, 2013 — T 1.40(-2.97, 5.77)
Nybo et al. 2010 :L—.o: Shepherd et al, 2015 —_— 1.50 (-2.61, 5.51)
Saski et al, 2014
Shepherd et al, 2015 — Subtotal (I-squared = 0.0%, p = 0.562) <:> -0.74 (-2.02, 0.55)
Trapp et al, 2008 . H
Subtotal (I-squared = 0.0%, p = 0 896) = H

I Energy expenditure/workload per session matched i
Energy expenditure/workload per session matched i H
Cheema et al, 2015 - 5.50 (-18.17, 7.17) Devin et al, 2015 + -2.80 (-8.95, 3.35)
Devin et al, 2015 «———w =4 -5.20 (-10.71, 0.31)
Eimarieskandari et al, 2012 —— 060 (-0.49, 1.69) Higgins et al. 2016 40784, 0.04)
Elmer et al, 2015 0.95 (-8.51, 10.41) Hwang et al, 2016 -0.60 (-5.99, 4.79)

Higgins et al, 2016 —_— 3.00 (-5.53, -0.47)
Hwang et al, 2018 I 0.70 (-4.55, 5.95) Panissa et al, 2016

3.00(-2.01, 8.01)

Lunt et al, 2014 0.00 (-3.73, 3.73)
Ramas oi al, 2016 — = 330 (157, 817) Zhang et al, 2015 — -0.20 (-3.34,2.94)
Sijie et al, 2012 e -2.40 (-5.23, 0.43) ’ - = H -0.72 (-
Sim et al, 2015 e 0.70 (-3.66, 5.06) Subtotal (I-squared = 4.8%, p = 0.380) = 0.72 (276, 1.31)
Thomas et al, 1984 —— 250 (-3.33, 8.33) i
Zhang ot al, 2016 RS - 1.00 (.69, 1.60)
Subtotal (l-squared = 33.0%, p = 0.126) _ -0.59 (-1.85, 0.67) Overall (I-squared = 0.0%, p = 0.618) ¢ -0.73 (-1.81,0.35)
Overall (I-squared = 6 5%, p = 0.370) < 0.15 (0,57, 0.88) i

T T i T T T T T T

-10 -5 ] 5 10
#10) - L 8 1o, Favour HIIT/SIT Favour MICT

R Favour HIT/SIT Faveur MICT

EXERCICIO FiSICO,

DIETA OU AMBOS?

rtm—a

E-mail: jppqtop@‘gmai“li:om

e —
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