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Objectives

Review basic biomechanics of the squat

Discuss and prescribe the squat-hinge 

continuum

Integrate concepts into clinical practice

Instruct on the squat assessment/screen 



Basic Biomechanics

• Force: causes or tends to cause motion

• Moment Arm: perpendicular distance from the 

applied force

• Torque: Moment or rotational force and leverage

Torque = Force x Moment Arm

Keogh et al. 2013
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Basic Biomechanics
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Knee Moment Arm

Hip Moment Arm

Keogh et al. 2013Force
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Basic Biomechanics 



Squat Assessment – Movement Screen

Kritz et al. 2009, Fuglsang et al. 2017 

Gaze: Where should they be looking?

- Straight ahead or slightly upward

Trunk: What should the trunk do?

- Maintain “neutral”/isometric position

Lower Quarter: Do they break at the hip or 

knee first?

- Hip: More hip dominant

- Knee: More knee dominant



Squat Assessment – Movement Screen

Kritz et al. 2009, Fuglsang et al. 2017 

Sensory Competencies: How does it feel?

Motor Competencies: How does it look?



Squat Assessment – Movement Screen

Kritz et al. 2009, Fuglsang et al. 2017 

“Lordosis positioning of the lumbar spine.”

“Lacks sufficient hip flexion.”

“Lack of ankle dorsiflexion range of motion.”



Squat Assessment – Movement Screen

Dill et al. 2014



Choosing The Squat

What type of squat should be performed?

• Squat-Hinge Continuum



Squat-Hinge Continuum

Squat Pattern Hinge Pattern

Knee Dominant Hip Dominant

More                               Knee Flexion                          Less

Cue: “Sit Back”Cue: “Sit Down”



Squat-Hinge Continuum

Squat Pattern Hinge Pattern

Knee Dominant Hip Dominant

More                               Knee Flexion                          Less

Goblet 

Squat

Front 

Squat
Back 

Squat
Deadlift RDL

Cue: “Sit Down” Cue: “Sit Back”



Squat-Hinge Continuum

Squat Pattern Hinge PatternMore Knee Flexion   Less



Prescribing The Squat

Can the knees pass the toes?

How deep should we squat?

Should my stance be narrow or wide?



Can the knees pass the toes?

Restricted Squat Unrestricted Squat

Compare knee and hip torques during two back 

squat variations.

OBJECTIVE



Can the knees pass the toes?
RESULTSRestricted Squat Unrestricted Squat

• Knee Torque: 117.3+34.2 (p < 0.05)

• Hip Torque: 302.7+71.2 (p < 0.05)

• Knee Torque: 150.1+50.8 (p < 0.05)

• Hip Torque: 28.2+65.0 (p < 0.05)



Can the knees pass the toes?
Restricted Squat Unrestricted Squat

“Restricting anterior knee translation may minimize knee stress, but these 

forces may inappropriately transfer to the hips and low back. Optimal loading 

may require the knees to slightly pass the toes during squatting.”

CONCLUSION



Can the knees pass the toes?



How deep should we squat?

< 60° ~ 60° ~ 90° ~110-120° >120°

Partial Squat Quarter Squat Half Squat Parallel Squat Full Squat

Hartmann et al. 2013



How deep should we squat?

Shallow Squat Deep Squat

Compare the effects on muscle cross sectional area (CSA) and lower extremity 

strength during squat training at varying depths.

OBJECTIVE



How deep should we squat?
Shallow Squat

• No difference in patellar tendon CSA

• Quad CSA did not significantly improve

• 1 RM improved by 36% (p>0.05)

• No difference in patellar tendon CSA

• Quad CSA improved by 4-7% (p<0.05)

• 1 RM improved by 20% (p>0.05)

RESULTS Deep Squat



How deep should we squat?
Shallow Squat Deep Squat

“Training deep squats elicited favorable adaptations on knee extensor muscle 

size and function compared to training shallow squats.”

CONCLUSION



How deep should we squat?

Half Squat Full Squat

Explore the effects of lower limb muscle volumes during squat training with 

varying depths.

OBJECTIVE



How deep should we squat?
Half Squat Full Squat

• 4.6% quadriceps increase(p=0.003)

• 2.7% adductor increase (p=0.026)

• 2.2% gluteus maximus increase (p=0.008)

• 4.9% quadriceps increase (p<0.001)

• 6.2% adductor increase (p=0.026)

• 6.7% gluteus maximus increase (p=0.008)

RESULTS



How deep should we squat?
Half Squat Full Squat

• 4.6% quadriceps increase(p=0.003)

• 2.7% adductor increase (p=0.026)

• 2.2% gluteus maximus increase (p=0.008)

• 4.9% quadriceps increase (p<0.001)

• 6.2% adductor increase (p=0.026)

• 6.7% gluteus maximus increase (p=0.008)

“Full squat training is more effective than half squats at developing 

lower limb muscle cross sectional area volumes.”

CONCLUSION



Should my stance be narrow or 

wide?

Investigate the effects of three different stance widths and bar loads on 

electromyographic (EMG) activity of eight thigh muscles during the barbell back squat.

OBJECTIVE

Greater Trochanteric 

(GT) Distance –

Narrow Stance

1.5 Greater Trochanteric 

(GT) Distance –

Moderate Stance

2 Greater Trochanteric 

(GT) Distance – Wide 

Stance



Should my stance be narrow or wide?

• As load on the bar increased from 0 to 70% 1RM, EMG activation 

increased in all muscle groups.

• Gluteus maximus activation significantly increased at maximum squat 

width (2 GTd) (p < 0.05).

“A larger stance width is necessary for greater EMG activation of the gluteus 

maximus during the back squat.”

CONCLUSION

RESULTS



Should my stance be narrow or wide?



Squat Prescription



Squat Prescription - Volume

Staying at Consistent Loads



Squat Prescription - Intensity



Squat Prescription – Time Under Tension



Squat Prescription – Depth



Squat Prescription – Velocity



Squat Prescription – Base of Support



Squat Prescription – Base of Support



Squat Prescription

Variables 
to 

Manipulate

Volume

Intensity

Time 
Under 

Tension

Depth

Velocity

Base of 
Support



Integration into Clinical Practice

Dynamic Knee Valgus

• Reactive Neuromuscular Training (RNT)

Anterior Knee Pain

• Graded Exposure – Positional Tolerance 
Loading

Posterior Pelvic Tilt

• Neuromuscular Control Training



Integration into Clinical Practice
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Integration into Clinical Practice



Summary - Squat-Hinge Continuum

Squat Pattern Hinge PatternMore Knee Flexion   Less



Summary - Prescribing The Squat

Can the knees pass the toes?

How deep should we squat?

Should my stance be narrow or wide?



Summary - Squat Prescription

Variables 
to 

Manipulate

Volume

Intensity

Time 
Under 

Tension

Depth

Velocity

Base of 
Support



Summary - Integration into Clinical 

Practice
Dynamic Knee Valgus

• Reactive Neuromuscular Training (RNT)

Anterior Knee Pain

• Graded Exposure – Positional Tolerance 
Loading

Posterior Pelvic Tilt

• Neuromuscular Control Training



Summary 

• Consider the individuals, specific task, and environmental 

factors as these are important to determine squat prescription 

prior to labelling dichotomies for the optimal squat.
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