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Tendon

Muscle belly

Epimysium (deep fascia)
Fasciculus

Endomysium
(between fibers)

Sarcolemma
Sarcoplasm

Myofibril

Perimysium

Single muscle fiber
Myofilaments

¢ actin (thin)

* myosin (thick)



Myosin Actin
a filament filament b
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Pennation forms
Fusiform Unipennate Bipennate Multipennate

Effect on force Effect on fiber packing

(@ =0°) Fusiform g ©@=07) (@ =307)
[

Force'
——u COS O

Force' = xcos ©
= 0.87x
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Radiate

Longitudinal

Muttipennate

Unipennate






Quadriceps
tendon

Patella

Patellar
ligament
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Medial collateral ligament

Lateral collateral ligament

%) —Posterior cruciate ligament

Anterior cruciate ligament —{ 90
Medial meniscus

Lateral meniscus

Head of fibula—



What is the Q-Angle?

WOMEN'’S Q-ANGLE MEN’S Q-ANGLE

Women's increased Q-Angle causes
pressure on lower body
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THE MUSCLE PHD ACADEMY
PRESENTED BY @THE MUSCLE PHD |

MANY LIFTERS USE BELTS TO INCREASE STRENGTH AND REDUCE INJURY RISK.
Data on belts and injury risk is lacking, but can belts improve strength performance?

This study found that subj ects MEAN BARBELL VELOCITY AT 90%
nere abley 0 squat 00% of {q {RV WITH OR WITHOUT A BELT 0

|} l\ H

Th|s d|ﬁerence could result n
about a 3-6% improvement in
1RM simply from adding a belt.
That could also mean an extra
rep or two in the tank for
bodybuilding- style sets!

. jthemusclephd Grt Muscle PhD @) themusclephd
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Pennate fiber
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THE MUSCLE PHD ACADEMY
PRESENTED BY @THE MUSCLE PHD

SHOULDERVARIATIONS

This study found that dumbbells were more effective than barbells for shoulder activation
inthe overhead press, ESPECIALLY N THE STANDING POSITION!

ANTERIOR DELTOID ACTIVATION
DUE TO POSTURE AND EQUIPMENT

N

BARBELL DUMBBELL

Saeterbakken, A, i, & Fimland, M. . (2013).Effects of body position and loading modality on muscle activity and strength in shoulder presses. The Journal of Strength & Conditioning Research, 27(7), 1624-1831.

@@themusclephd ﬂTheMusclePhD Othemusclephd




REVERSE FLY:
HAND POSITION

|PRONEGRP

s Not much different for rear delt
activation

mmm Might use this if it's more
comfortable

034IANIINTITISNN®

| NEUTRAL GRIP

@ Slightly more rear delt activation

amm Moderate more infraspinatus
activation
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ARE YOU NEGLECTING THEM??

THE REAR DELT PLAYS AN IMPORTNAT ROLE IN
SHOULDER STABILITY

ITS OFTEN OVER LOOKED AND ISN'T TRAINED
WITH ENOUGH VOLUME

REVERSE PEC DECK AND FACE PULLS
ARE SOME OF THE BETTER EXERCISES

00

:
a
:

REVERSE SEATED INCLINE LAT
PECK DECK ROW PULLLDOWN

80
60
40
20

(o)

Myo_KINETICS
@MYOKINETICS.NET
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Infraspinatus ,teres minor

CaS s i subscapularis




THE WORST WARM- UP
FOR BENCH PRESS

DON'T DO THIS! \ DO THIS!

' Line of force

paiaauibuza)dsniy @

Line of force

—>

Activates biceps
@ Activates rotator cuff

Doesn’t warm up rotator cuff



Chest
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THE MUSCLE PHD ACADEMY
PRESENTED BY @THE MUSCLE PHD

CHEST

THE PECS CONSIST OF ABOUT 57-65% FAST TWITCH FIBERS.

This means they should mostly be trained with heavier
weights (5-8 reps) and longer rest periods (2-5 mins)
and usually fatigue quickly. |

Higher reps can also be great for promoting more
metabolic stress which can boost growtht

~\  SLOW TWITCH
ARl

FAST TWITCH

| of the A jtion of Cl Anatomist { tish A ] | il Anat
@themusclephd @) The MusclePhD € themusclephd



sl B Schematic of the subclavius and

pectoralis minor
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II;HREESBITED BY gTIH'? M%CI.E PHD

— BENCH PRESS —

NGLES

Decline and Hat Angles are great Interestingly enough, the middle
for developing both the lower portion of the range of mation
and upper chest. I the most effective for upper

chest activation.

Lauver, 1. D, Cayot, T. E, & Scheuermann, B. W. (2016). Influence of bench angle on upper extremity muscular activation during bench press exercise.
European Journal of Sport Science, 16(3), 309-316.

themusclephd @) The MusclePhD €@ themusclephd




THE MUSCLE PHD ACADEMY

PRESENTED BY @THEMUSCLEPHD

Compound movements often induce similar levels of muscle activation
when compared to isolation movements.

CHEST MUSCLE ACTIVATION DURING
BENCH PRESS AND CH

% MAXIMUM EMG ACTIVITY

. s
\, E. AL, Bird, M., & Mayhew, 1. L. (2005). Electromyographic activity of the pectoralis major and anterior deltoid muscies during three upper-body lifts. Journal of Strength and Conditioning Research, 19(2), 449.



THE MUSCLE PHD ACADEMY
PRESENTED BY THEMUSCLEPHD

DOES GRIP WIDTH & BENCH ANGLE
IMPPACT TRICEPS ACTIVATION?

CLOSE GRIP FLAT/ DECLI| \J_,

INCREASES =
TRICEPS ._J\Jr'

ACTIVATION 0)

iy,

FINISH

LEH %\1 G N\ACN\ILLAN B. MACINTYRE, L, CHIVERS, W\, & FLUTER, . (2006). SHOULDER MUSCLE ENG
DURING PUSH UP U IAT IONS ON AND OFF A SWISS BALL. DYNAMIC MEDICINE S%?\I
BARNE'I%(E)F(IPPERS \/, TURNER, P.(1995). EFFECT OF VARIATIONS OF THE BENCH PRESS EXERCISE DN THE EMG
FIRE SHOULDER MUSCL E JOURNAL OF STRENGTH & CONDITIONING RESEARCH, 9(4),222-222

@ @themusclephd f The Muscle PhD . themusclephd




THE MUSCLE PHD ACADEMY
PRESENTED BY @THEMUSCLEPHD

Exercises like dumbbell bench and chest fiyes offer similar levels of pec activation
tothe bench press. Use these to add variety to chest training and increase gains!

60
55
EEﬁ-
=
g,m-
=l
‘;’:’Eﬁ-
gﬂ-
=10 |

'BARBELL  DUMBBELL I]BBEL
BENCH BENCH CHEST FLYE

WELSCH,E.A, BIRD, M, & MAYHEW, . L. (2008), ELECTROMYOGRAPHIC ACTIVITY OF THE PECTORALIS MAJOR AND ANTERIOR DELTOID MUSCLES DURING THREE UPPER-BODY LIFTS. The Journal of Strength & Conditioning Research, 19(2), 443-452

© @themusclephd €@ The MusclePhD € themusclephd




THE MUSCLE PHD ACADEMY
PRESENTED BY @THE MUSCLE PHD

Incline bench press causes much more upper chest activation than lower chest activation
WHILE FLAT BENCH HAS SIMILAR ACTIVATION FOR BOTH!

Barnett, C, Kippers, V., & Turner, P. (1995). Effects of variations of the bench press exercise on the EMG activity of five shoulder muscles.
The Journal of Strength & Conditioning Research, 9(4), 222-227.

@ @themusclephd o The Muscle PhD 0 themusclephd
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Mean EMG Activity (mV)
= S
T T

BEST INCLINE ANGLE FOR

UPPER CHEST

/da NATTYKNOWLEDGE

v

A study shows that the clavicular head
of the pectoralis major produces

the most EMG activity at a 44° incline.
(All angles are still very effective)

°|
o

44°
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WHAT’S THE BEST BAR PATH FOR THE
BENCH PRESS?

Novice Ageent Bar Path Advanced Ascent Bar Path

Less efficient lift l/ T More efficient lift
but suitable for ~and force exertion

- L\
-m b - - e =m = b~ m
Descent




TRAINING SYSTEM FOCUS:
CONTRAST SET

ur




LOW GABLE GHEST FLYES

Scapulag locked
down and back

Scapulag not locked
down and back




UABLE GHEJ] FLYED

Shoulderblades pulled Shoulderblades not
down and back Armg glightly bent pulled down and back Armg kept straight
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BARBELL SHRUGS:

Juet
pulling up

Armg along
the body

X

~30 degrees
ghoulder abduction

Pulling up
and back




UPPER TRAFPS "
SHRUG SHOULDERS UPUWIARDS
/ 7
) /’-,/ A
= \ /] \ a
) /
%
- MV TRAPS
7 AND SQUEEZE SHOULDER
BLADES TOGTHER
= - A
gy
D | -
LI < $ L\ 5
LOWER TRAFS
ARD BRING SHOULDER
BLADES DOUINUWARDS

LA.......0 ... W



PULL UPS:

Seapulag pulled
down and back



LAT PULLDOWN: THE WIDER THE GRIP, THE BETTER?

Widest grip possible

Greater lats, traps &
infragpinatug activation




THE EFFECT OF DIFFFERENT GRIPS

T R

i, 5

“

@ MYO_KINETICS
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THE MUSCLE PHD ACADEMY
PRESENTED BY @THE MUSCLE PHD

LATS

THE LATS HAVE A PRETTY EVEN FIBER TYPE SPLIT,
WITH ABOUT 50% FAST AND 50% SLOW FIBERS.

This means the lats should be trained in a wide range
of repetitions and rest periods.

Using straps may also be necessary on certain pulling
exercises as your grip will likely fatigue quicker than your lats.

3 ) SLOW TWITCH
| RAML
FAST TWITCH

@themusclephd @) The MusclePhD € themusclephd



#BRAINSTOGAINS

ACTIONS OF THE
LATS

ARM ADDUCTION

Brings arm towards the body.
Happens in things like pull-
ups and pulldowns.

AR EXTENSION
Pulls arm back, especially past
the midline of the body. This
occurs in things like pullovers
and straight arm pulldowns.







Backward & forward / \/

movement e

Slight leaning s
is OK

\Neck

~ neutral &

* ghouldere

u
retracted

e

x 8 e
< ” Rounded neck &

- )i shoulders

Not ﬂﬁg &/ Excessive leaning causes decreaged
ROM__ I stimulus on the upper back and makes

this exercise less effective




PENDLAY ROW:

LAT FOCUSED TRAP/RHOMBOID FOCUSED




THE MUSCLE PHD ACADEMY
PRESENTED BY @THE MUSCLE PHD

LAT PULLDOWNS

BEHIND/IN FRONT
OF THE HEAD

THIS STUDY FOUND NO DIFFERENCE IN LAT ACTIVATION.
BETWEEN PULLDOWNS TO THE FRONT OF OR BEHIND THE HEAD.

LATISSIMUS ACTIVATION
DUE TO PULLDOWN TYPE

BEHIND HEAD IN FRONT UF HEAI]
Tos, M. A, Silveira-Jinior, P.C, & Dliveira, C. G. (2009). Electromyographic analysis of three different types of lat pull-down. The Journal of Strength & Conditioning Research, 23(7), 2033-2038
@@th eeeee lephd Om M cle PhD Oth sclephd
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SEATED CABLE ROWS:

LAT FOCUSED TRAP/RHOMBOIDS FOGUSED




SEATED CABLE ROW

Shoulders start protracted
then retract before the pull

Shouldere etart protracted and
gtay protracted before the pull

D “NI3y.ew
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INCORRECT

rapezius

Rhomboid major

Latissimus dorsi




DEADLIFT SET UP: LONG VS SHORT FEMUR

LONG FEMUR SHORT FEMUR

Back almost parallel

tothe ground Back more up right I |

Sho;[ders above
the barbell

A Shoulders beyond
the barbell
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Long head

Short head
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THE MUSCLE PHD ACADEMY
PRESENTED BY @THEMUSCLEPHD

Adding isolation movements to a training program may not increase gains,
especially for novice trainers.

EFFECT OF COMPOUND-ONLY EFFECT ON TRICEPS STRENGTH

OR COMBINED TRAINING DUE T0 COMPOUND-ONLY
ON MUSCLE SIZE OR COMBINATION TRAINING

-d-N
o O

-—
N

UMFERENCE INCREASE (%)

(=)
co
FORCE PRODUCTION INCREASE (%)

COMPOUND COMPOUND COMPOUND
ONLY ~ +[SOLATION ONLY +[SOLATION

P s Junior, D. P, Gentil, P, Steele, )., & Teixeira, C. V. L. S. (2015).
effects of adding single-joint exercises to a multi-joint exercise resistance training program on upper body muscle strength and size in trained men. Applied Physiology, Nutrition, ¢



THE MUSCLE PHD ACADEMY
PRESENTED BY @THEMUSCLEPHD

BICEP ANATOMY FOR TRAINING 101

Bernstein et al. (2001). Distal biceps tendon
ruptures: a historical perspective and current

A\
concepts. American journal of orthopedics (Belle
| ) Mead, NJ), 30(3)
& =

Biceps Brachii
Flexion

)

Brachialis
Supination

—

5 o

V
JHUUIUGI
TIGAIUN

The Biceps cross the shoulder joint and originate on the outer
part of the scapula and insert on the outer forearm (radius).
They flex the elbow (biceps curl), flex the shoulder (front
raises), and supinate the forearm (palm upwards). All 3 actions
should be used to maximize biceps size!

()
<

> themusclephd

@themusclephd The Muscle PhD



SHORT TUTORIAL FOR
INCLINE DUMBBELL CURLS

Sit back on a 40-60 Starting Position
degrees incline bench

Arms hanging
down 4 N,
straight V4 . B Muscles recruited
& "
P ® Muscles most recruited
m m Dalms facing Bw
inwards

0 swipe left to continue D> D



WITH THIS EXERCISE

EZ BAR CURL BARBELL CURL DB CURL

$

<
)

034FINIONIITISNN®

P

]
f / /
7 7
Greatest overall Slightly less activation Least muscle
muscle activity than the EZ bar curl activation
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TRICEPSVARIATIONS

R the Iong heado thetncepsc

 AVERAGEEMG CoMAX)

e R
KICKBACK JIERHEAD SKULLCRUSHERS

Boehler, B. (2011), Electromyographic analysis of the triceps brachii muscle during a variety of triceps exercises (Doctoral dissertation),

@@themusclephd OThe Muscle PhD Othemusclephd



TRICEPS TRAINING TIP: ARMS DIAGONAL TO THE HORIZONTAL PLANE

Q0

Perpendicular

FAVORABLE LEVERAGE ® UNFAVORABLE LEVERAGE ¢



e pustoown: wheReoovousoponhewavur  SKULL CRUSHERS & WRIST PAI

RIP ELBOWS X




TRICEP EXERCISE
MUSCLE ACTIVATION

| PULL DOWN | OVERHEAD EXTENSION

CEIEETNEVEETR NG

All three heads hit,
but with a focus All three heads
Q on the medial hit, but with a
and lateral head focus on the
tricep long head




uAJJ‘j()‘)Jﬂ)J?‘JW@)m J).J: wﬁ‘)b MJQ)MMAL“A;\
D g
4....;M(@bﬂ)}jb@jﬁwc\{)w;ﬁw;@e—wsﬁ\

EPRR IS FRPNE 5] et

38 o pll 8 Sl L




odol g s o530 iy
J)b()'b.bﬂ)ulﬁ\bwq‘)w Jﬁw;JLWJQJW‘U«L:A;\
D

Mw(&bﬁ));p@jﬁw@,Lﬁgﬁzwﬁ@?w;ﬁ\

Sed 23l 2950 e

5,8 ol Kus 5lab; CJT

Pectoralis major

Triceps brachii

Anterior deltoid
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Triceps brachii, Triceps brachii,
lateral head long head

Radial nerve Triceps brachii,

medial head
Lateral inter-
muscular septum
of the arm

Medial inter-
muscular septum
of the arm

Humerus Ulnar nerve

Brachialis Brachial vein
Brachial artery

Median nerve

Biceps brachii,

Musculo-
long head

cutaneous nerve

Biceps brachii,
short head



Triceps brachii,

Triceps brachii,
lateral head

long head

Triceps brachii,
medial head

Radial nerve

Lateral inter-
muscular septum
ofthearm

Medial inter-
muscular septum
of thearm

Humerus Ulnar nerve

Brachialis Brachial vein
Brachial artery

Median nerve

Biceps brachii,
long head

Musculo-
cutaneous nerve

Biceps brachii,
short head
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Flexor digitorum superficialis . v B

Flexor pollicis longus \ }\‘

Extensor pollicis brevis o W4
b

Extensor pollicis

Extensor carpi radialis longus
— Extensor carpi radialis brevis

Extensor carpi ulnaris



Hip bone Sacrum
(lium) \ }
Pubic |
bone\ /
AT

Patella ————

)
|
||| -—Tibia

Fibula

Quadriceps:

Rectus femoris

Vastus medialis
magnus
Vastus lateralis

Gracilis

Peroneus . .

longus ' ) Tibialis anterior
Gastrocnemius

Extensor

digitorum Silacss

longus






Rectus
femoris

Vastus
intermedius

Vastus
Vastus medialis

lateralis
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QUADS

Therefore, most of your quad training should consist of
heavier weights (5-8 reps) and longer rest periods (2-5 mins).

The quads will also be prone to metabolite accumulation,
so variables that induce metabolic stress, like blood flow
restriction training, should be used!

SLOW
TWITCH  pper

TWITCH

nposition of the vastus fat

try & Cytochemistry [
© @themusclephd @) The MusclePhD € themusclephd
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SQUATS: CREATING UPPER BACK TIGHTNESS

NARROWER GRIP WIDER GRIP

Wriste clightly Wriste flexed
extended

With a narrower grip, your With a wider grip, your upper
upper back mugcles contract to back muscleg are relaxed and
create a shelf to rest the bar on don't provide ag much stability




SQUAT TRAINING WITH DIFFERENT DEPTHS

Effects on lower limb muscle volumes
Reference : Kubo et al. EJAP 2019 Designed by @YLMSportScience

10

17 males were randomly assigned to
weeks

'_..L | FULL SQUAT
/ “® s

' ' £ HALF SQUAT per week

Muscle volumes were measured before and after training
Full and half squat training induced similar increases in muscle
volumes of the vastus medialis and of the vastus lateralis

Gluteus maximus and adductors muscles
volumes increased more after full squat training
hamstrings and of the rectus femoris

+5
*
.I
: I

e =
Vastus Vastus  Gluteus Adductor Vastus Semitend LB'_F‘ Semimemb SEFrt Rectus
lateralis medialis maximus UCIORS intirm;, Stve hgag SN he:d femoris

VS

Other exercises are necessary for
developing muscle volumes of the

Change in muscle volume (%)




THE MUSCLE PHD ACADEMY
PRESENTED BY @THE MUSCLE PHD

THE SECRET

PRIME MOVER IN SQUATS

\We know that the quads are the prime knee extensor in squats,
but what muscle is mostly responsible for hip extension?

HIP EXTENSOR MUSCLE HYPERTROPHY
FOLLOWING TEN WEEKS OF FULL SQUAT

| thegluteand adductors

are the prime hip extensors
in squats and

grow the most

from squat training.

RELATIVE CHANGE IN MUSCLE VOLUME (%)

Kubo, K., Ikebukuro, T, & Yata, H. (2019). Effects of squat training with different depths on lower limb muscle volumes. European Journal of Applied Physiology, 1-10.

© @themusclephd @) The Muscle PhD € themusclephd
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This study shows that the hamstrings are NOT very active

during the squat compared to traditional hamstrings exercises.

AV TRIN
NTL

|Y

This study found no significant hamstrings growth following
10-weeks of squat training.
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ILATERAL TRAINING
AND QURDS

T UAD) ACTIVATION
= (OU[FE ?0 EXERCISE——

This study found that
both lunges and step-ups
were more effective for
activating the outer quad
than squats.

If you're wanting to
Improve your quad sweep,
UNILATERAL TRAINING X
I3 NECESSARY! LUNGE SQUAT STEP-UP

S R L

yne, A, Mitsche, D, Alexander, P, & Knetzger, K. 1. (2009). Muscle activation during lower body resistance training. International Journal of Sports Medicine, 30(01), 1-8

© @themusclephd @) The Muscle PhD € themusclephd
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ATERAL TRAINING
IJLGLUTES

GLUTE MAX. ACTIVATION

- This study found that bodyweight lunges o F—
were more effective at activating the glutes DUETO EXERCIS

than bodyweight squats.

- When weight is added, this difference will
likely be reduced since you can obviously
squat more than you can lunge.
HOWEVER, LUNGES WILL ALSO PUT THE HIP
THROUGH A GREATER STRETCH WHICH WILL
PLACE MORE OVERALL TENSION ON THE GLUTES!

NORMALIZED EMG (%)

* GLUTE BRIDGES/HIP THRUSTS ARE STILL
BEST FOR GLUTES BODYWEIGHT ~ BODYWEIGHT

’ LUNGE SQUAT

M. (2013). Which exercises taraet the oluteal muscles while minimizing activation of the tensor fascia fata?

& SportsPhysica Therapy, 432

% Powers, C.M. (2
spssment U finp-wir

© @themusclephd  €)) The Muscle PhD € themusclephd
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UNILATERAL TRAINING
RH'DL%%E ACTIVATION

I EACTIVATION DUETO
g)l(;é-ll%%}lSE USING 6RM WEIGHT

This study found that the

NORMALIZED EMG (%)

obliques are much more
active during split squats
than normal squats.

Unilateral exercises are a

great option if you're short
on time and want to train as
many muscles as possible in

one movement. B

B L SPLIT SQUAT SQUAT

Andersen,V, Fimiand, M.S, Brennset, 8, Haslestad, L R, Lundteigen, M.S, Skalleberg, K, & Saeterbakken, A, H. (2014).
tion and strenat quat and bulgarian squat on stable and unstable surface. International Journal of Sports Medicine, 35(14), 1196-1

© @themusclephd @) The Muscle PhD € themusclephd
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JUARATONERE

MOVEMENT VARIATIONS DON'T HAVE TO BE FANCY
SIMPLY CHANGING UP STANCE WIDTHS OR GRIP WIDTHS
CAN CHANGE MUSCLE ACTIVATION PATTERNS

WIDE STANCE SQUATS VS. NARROW STANCE SQUATS

W EMPHASIZE GLUTES AND OUTER QUADS W

r SLIGHTLY EMPHASIZES INNER QUADS, ‘
LESS RELIANCE ON GLUTES WILL PLACE MORE OVERALL TENSION ON QUADS
WIDE GRIP BENCH VS. CLOSE GRIP BENCH

\ f

EMPHASIZES LOWER PEC W

EMPHASIZES UPPER PEC AND TRICEPS I

Paoi, A, Marcolin, G, & Petrong, N. (2009). The effect of stance w It Superficial th u:'rmn 1 (uning back St ul ith different bar loads. The Journal of Strength & Conditiont
Lehman, 6. L (2005). The influence of grip widt hody myoelectric activi e flat bench pre l Lurnal of Ir ngth & Conditior jN arch, 19(

The Muscle PhD Othemusclephd
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BACK SQUAT|'AYFRONT SQUAT

Back squats and front squats produce similar quad activation,
BUT FRONT SQUATS REQUIRE MUCH LESS WEIGHT!

)
=
=

S

-

=

f—

=

f—

[

=T

Gullett, J. C., Tillman, M. D,, Gutierrez, G. M., & Chow, J. W. (2009). A biomechanical comparison of back and front squats in healthy trained individuals.
The Journal of Strength & Conditioning Research, 23(1), 284-292.

@ @themusclephd 0 The Muscle PhD O themusclephd
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WHAT IS BETTER

ISR OR HIP THRUSTS?

fouhd ihe ahéwér was
barbell hip thrusts for glute
activation! He also found

that squats are a quad
dominant exercise and not
ideal for building the
glutes!

UPPER P
GLUTES = 1
LOWER 2 )
GLUTES [ /%)

Contreras et al (2015). A Comparison of Gluteus Maximus, Biceps Femoris, and Vastus Lateralis Electromyographic
Activity in the Back Squat and Barbell Hip Thrust Exercises. Journal of applied biomechanics, 31(6), 452-458.




THE MUSCLE PHD ACADEMY
PRESENTED BY @THE MUSCLE PHD

Range of Votion

MUSCLE GAINS ARE SPECIFIC T0 THE RANGE OF MOTION USED!

REGIONAL QUAD GROWTH DUETO REGIONAL QUAD GROWTH DUETO
12-WEEKS OF PARTIAL SQUATS 12-WEEKS OF FULL SQUATS

I LOWER THIG

UPPER THIGH

=T
7]
)
[
p— |
X
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=
=
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=
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==
=
=
=X

5
4
3
2
]
0=
4
2
-3

% INCREASE IN MUSCLE CSA
NN ONTO N

“UPPERTHIGH  LOWERTHIGH

FULL SQUATS DEVELOP BOTH THE UPPER
AND LOWER THIGH.

@themusclephd Q The Musc!e PhD O themusclephd

yomauist, K. Langberg, H, Karsen, S, Madsgaard, S, Boesen, M, & Raastad T
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SQUATS ARE NOT ENUUGH'

SQUATS + ADDITIONAL EXERCISE LEADS TO
MORE GROWTH AND STRENGTH THAT

eI | VARIABLE
EXERCISE EXERCISE

) @themusclephd + The Muscle Ph[l . themusclephd
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BUT | DEADLIFT BAREFOOT.. ELBUWS WHEN SUUALTING..

Weight remaine
evenly distributed

§ Pheasyeue



SMITH MACHINE VS FREE WEIGHT SQUATS
WHATS THE DIFFERENCE?

~__Y

Squatting with a free barbell. ~ W i like drawing a line with a free hand.



FOREARM ANGLE FOR THE

SQUAT

/da NATTYKNOWLEDGE

X vertical I Horizontal & Inline with Torso

Vertical forearms cause Horizontal forearms cause Keep your forearm
elbow & wrist pain shoulder pain & inline with your torso

upper back rounding at the bottom of your squat



IS KNEES PAST YOUR TOES BAD WHEN SQUATTING?

Decreaged gtregg for
your back

[070% increaged
atregs on your back

Safe for your 20% decreaged

kneeg atresg for your knee

Allows full
depth




HOW TO KEEP YOUR LOWER BACK NEUTRAL WHEN SQUATTING

Your pelvig a bucket of water

PICTURE YOUR PELVIS AS A BUCKET OF WATER.



DON'T LET THE WATER LEAK OUT!

ANTERIOR PELVIC TILT NEUTRAL POSTERIOR PELVIC TILT

7\ Water leake
/] backwarde




IT'S ACTUALLY UNAVOIDABLE..

Since hipg run out of gpace,
the pelvig rolle backwards
to get deeper into the squat

‘Neutral spine” i a range and not a fixed position: a little wiggle room for your spine to flex ic
perfectly fine and almogt unavoidable when gquatting aatq (ase to grase).



WHEN YOU SQUAT WITH A FREE BARBELL..

.the center of gravity of the eystem (defined by the trainee and weight lifted) mugt
congtantly remain over the feet of the exerciger: in order to maintain balance all force
mugt be applied vertically. Thig will require a greater activation of muscle etabilizers.

The same concept can be understood through the analogy of
drawing a line with a free hand: to draw a straight line without the
help of a ruler, you'l have to apply and maintain force vertically.

3 Pheasyaue
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TWO WAYS TO HOLD THE BARBELL
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TRADITIONAL HORIZONTAL SQUAT COMPLETE SQUAT )




B

CORRECT POSITION

INCORRECT POSITION




INCORRECT
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K DISC HERNIATION

A Annulus fibrosus | |ntervertebral
Nerve / Nucleus pulposus| disc

Vertebral flexion using weights
can cause a herniated disc,
usually in the lumbar vertebrae.

Costoid |

These herniations occur most
Drocess frequently with the squat and
deadlift, and most often are the
. , result of incorrect back position
Spinous Articular because of bad technique.
process process

- _4




Quadriceps:
Vastus lateralis
Rectus femoris

(

a

(4

b

Tensor fasciae  F0Ot spacing: (c) wide; (d) narrow.

latae
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"~ CHANGING YOUR FOOT POSITION ON A LEG PRESS
CAN INFLUENCE MUSCLE ACTIVATION!

DUE TO LEG PRESS FOOT POSITION Jll DUE TO LEG PRESS FOOT POSITION
< - -
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Y TOLIIJ\TI(JN?

Isolation movements are useful tools for muscles that cross two joints
like the rectus femoris, or middle quad muscle.

60% JN 80%
TELATIVERERSITY o

themusclephd OTheMuscl PhD emuepd S



FOOT PLACEMENT VARIATIONS ON
THE LEG PRESS MACHINE

Vastusg Lateralis Or Overall Leg
Vastus Medialis Focus . Focus
/ “ ' ’ Feet placed in the

Niitoi center with shoulder width
stance

Wide stance  Full Quadstriceps Clute &

Hamstring Focus
» V W

v&ousv
AW

Feet placed @ V)
low —» |

by

Feet placed
<«— high
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GLUTEAL MUSCLES

Gluteus

Gluteus medius
maximus <
® z Q

Gluteus-\,_ |
maximus

Tensor fasciae
latae

lliotibial tract
(band of
connective
tissue)
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GLUTES

Therefore, at least half of your glute training should consist
of higher reps (12-20) and shorter rest periods (30-30 seconds).

FAST
TWITCH ¢

TWITCH

tive type It 1

(I Nl pat \ thritis of th I of \
© @themusclephd € The MusclePhD € themusclephd




lliotibial
tract




OPTIMAL GLUTE TRAINING MOVEMENTS

THE GLUTES PERFORM A VARIETY OF ACTIONS,

EXTENSION ABDUCTION EXTERNAL AND FOR OPTIMAL TRAINING IT IS IMPORTANT
TO TRAIN THROUGH ALL THE DI}FERENT
MOVEMENTS THAT THE GLUTES PERFORM
ORASSISTIN.

FOR WE HAVE EXERCISES LIKE SQUATS
, HIP THR FOR ABDUCTION

WALKS, SIDE LAYING ABDUCTIONS
AND FOR EXTERNAL ROTATION WE HAVE CLAMS.

Myo_KINETICS
@MYOKINETICS.NET







WEIGHT VS SPEED BALANCE

@ GLUTE ACTIVATION IS NOT LINEAR TO
PERCENT 1RM

. QUAD ACTIVATION IS PRETTY CONSTANT

@ HIGHER VELOCITY AT LOWER TRM CAN
IMPROVE ACTIVATION

MR

@Mvo_KlNEncs

@MYOKINETICS.NET




Latissimus dorsi
External oblique — Gluteus medius

|| _—Cocoyx

P Adductor magnus

Gluteus medius

Gluteus maximus

Guteus el

Gracilis

Semitendinosus
| _~Quadriceps,
Biceps femoris; "/ vastus lateralis
longhead ' | Semimembranosus
Biceps femoris,——— Il |
lioibial band A
Gastrocnemius,
|ateral head

Gastrocnemius,
medial head

Greater frochanter

Tensor fasciae latae

Soleus







WELL HERE'S WHY:

As we extend our hipg, there's
a great weight shift to the
gluteg from the hip muscles:

HAMSTRINGS: ADDUCTORS: GLUTE MAX:
Hametrings over-shorten thru Adductors work their best The gluteus maximug work ite
hip extengion & knee flexion, not when the hips are flexed and best through hip extengion.
generating meaningful force. not extended.
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HIP THRUSTS:

degrees

Lower back ;ﬁ —
ie neutral —
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Triceps )
Triceps Brachiil

Abs

Serratus Anterior
External Oblique
Rectus Abdominis
Tendinous Intersection

Thighs
Sartoriu
Adduct
Rectus
Vastus |
Vastus |
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#BRAINSTOGAINS

ACTIONS OF THE
ADDUCTORS

HiP” ADDUCTION
Moves leg closer to midline of
body. Happens in things like
groin squeezes and hip
adduction machines.

HIP EXTENSION

Extends hip in positions of deep
hip and knee flexion. This occurs
in things like squats and lunges.










Quadriceps femoris

AN

Vastus Vastus Rectus Vastus
medialis  intermedius femoris lateralis

Medial
intermuscular

septum
Femur
Sartorius
Femoral £ s
artery Iliotibial
and vein tract
Adductor
longus Sciatic
nerve
Adductor
brevis Lateral
inter-
Cracilis muscular
. septum
Adductor Biceps femoris,
magnus short head

Semi- Semi- Biceps femoris,
membranosus tendinosus long head
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HAMSTRINGS

Therefore, a wide range of repetitions and rest periods
should be used to train the hamstrings.

SLOW  FAST
TWITCH  TWITCH

@themusclephd @) The MusclePhD € themusclephd



ES

You can increase activation of the inner
(medial) and outer (lateral) hamstrings by
rotating your foot in and out during any
hamstring movement, such as leg curls
and deadlifts.

EXTERNAL VS MEDIAL ROTATION

Jonasson et al. (2015).

The Effect of Tibial Rotation on the Contribution
of Medial & Lateral Hamstrings .

Sports health 8.2 (2016): 161-166.

* v
| — « 0
@themusclephd 0 The Muscle PhD f @themusclephd themusclephd




The gastrocnemius (calf muscle) flexes the knee
along with the hamstrings. However, when the toes
are pointed straight (plantar flexion) the
gastrocnemius has limited ability to assist the
hamstrings. Thus, plantar flexion can help target the
hamstrings to a greater extent!

ANKLE FLEXION

GREATER
Hamstring
Workload!

Less
Hamstring
Workload!

¥.....0
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DEVELOPEMENT
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HAMSTRING EMG

HIP HINGE AND KNEE FLEXION EXERCISES SEEM
TO TARGET THE HAMSTRINGS DIFFERENTLY.

FOOT POSITION SEEMS TO ALTER THE ACTIVATION
PATTERN OF DIFFERENT HAMSTRING MUSCLES.




BUILD YOUR HAMSTRINGS WITH THIS GREAT

HAMSTRING EXERCISE!

E xercice Ball
Clute Bridge...

..endingin a
Hametring Curl.

0 Recruited main muscles
B Most recruited main museles

q

B swipe left to continue D> >
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Starting position.

B Gluteus maximus

Hamstrings:
Semitendinosus
Biceps femoris

Gastrocnemius
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At the bottom portion of the lift in the fully stretched position.
This is because the calves are mechanically weakest at the bottom of the
lift. Using partial reps, at the bottom range of motion, after a normal set
may be effective for calf growth!

Cal ves Activa tlon
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Linea alba

Schematic of the anterior strap muscles of the abdominal wall:
rectus abdominis and pyramidalis
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C Schematic of the transversus abdominis



A Schematic of the external oblique (obliquus externus B Schematic of the internal oblique (obliquus internu:
abdominis) abdominis)






Psoas major muscle action on the curve of the back

ORRECT




INCORRECT




INCORRECT
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C Schematic of the transversus abdominis



Sternum
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Xiphoid process

Costal
cartilage
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Rectus abdominis
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Inguinal
ligament

Pubic symphysis

l Deep abdominal muscles
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| Basic crunch

-
A
/ ?‘\"ﬁ,l

SN

N = P\
= -\ Rectus abdomini

External oblique
Tensor fasciae latae




Rectus femoris

External oblique
Tensor fasciae latae o




I Oblique bicycle crunch




R N Rectus femoris
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Extemal oblique

Rectus abdominis

Tensor sciae latee







Jl Seated twist using a light rod, not recommended



| Elbow plank




HOW TO PLANK

Pelvie posteriorly tilted

Shoulderblades
pushed forward

Abs fully engaged

Shoulderblades
pushed up
Pelvig anteriorly tilted A

Abs digengaged



Jiceps brachii (agonist) Concentric:

' muscle shortens

Jrachialis (agonist)

riceps brachii (antagonist)

Jrachioradialis (synergist) IR

muscle length
Is unchanged

Eccentric:
muscle lengthen:



Useful range

100w

Failure
point

Tension (%)
o
o
r

Excessive Optimal Inadequate
Sarcomere Sarcomere Sarcomere
overlap overlap overlap

200
Length (% of resting length)






