Module 8
Squatting




Squatting - Anatomy - Low back

» Sheer Forces [Spine Model]
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What is sheer force?

More vertical torso = less spinal sheer
More horizontal torso = more spinal sheer
Trap Bar Deadlift vs. Barbell Deadlift

Front Squat vs. Box Squat

» Compressive force on the spine when lifting
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Some people can not tolerate spinal loading
Heavier weights = more compressive force

Yoke Carry vs. OH Squat




Squatting - Anatomy - Low back

» Depth and low back issues in the squat

» Importance of neutral spine
Some people are intolerant to spinal motion (flexion or extension)
The lumbar spine will flex in the bottom of a squat or deadlift
Evidence for limiting depth in some individuals
Lower squats may hurt more - if so, modify

Mobility and neutral spine
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Lacking hip and ankle mobility will force compensatory lumbar flexion in the
bottom of a squat

» Consider using a heel lift temporarily




Squatting - Modifications - Low back

» Decrease speed
» Decrease load / increase reps

» Type of squat

» Back squat &> Front squat &> Overhead Squat - Goblet Squat - Air Squat >
Split squat




Squatting - Accessory Work - Low Back

» Mobility work
» Soleus stretch and foam rolling
» Hands and knees hip stretch

» Core strength
» Glute ham raise

» Back extensions




Squatting - Anatomy - Knee

» Compressive forces on the knee with increased knee flexion
» Compressive forces increase on the patellofemoral joint with increasing depth
» Mixed evidence, some say forces maximize at 90 degrees
» Parallel Squat vs Full Depth
» Painful Arc?
» What I’ve seen

» Generally worsens with increased depth




Squatting - Anatomy - Knee

» Patellofemoral alighment

» The patella tracks along the femoral groove with squatting and knee bending

» Keeping the knee inline with the toe and optimizing pelvic mechanics during single
leg exercises will optimize patellar tracking

» Attempt to cue athletes to optimize their mechanics

» Sub-optimal mechanics could come from mobility issues
» Ankles, adductors, tibial rotation

» Potentially utilize a heel lift to optimize mechanics




Squatting - Anatomy - Knee

» Sheer forces on the knee with changing torso angle
» Greater shin angle = more sheer on the knee
» Front Squat vs. Box Squat
» Hips back vs. torso upright squatting and cueing

» Rob peter to pay Paul

» Unloading the knees will load the hips and spine more
» Plate Overhead Lunge vs Barbell Reverse Lunge
» Upright torso = more sheer on knee
» Horizontal torso = less stress on knee
» Devil’s Advocate - What about load?
» Forward Lunge vs Reverse Lunge
> Reverse lunge = less eccentric stress on the knee




Squatting - Modifications - Knee

» See accompanying document in the module




Squatting - Accessory Work - Knees

» Brettzel

» Soleus stretch and foam rolling
» 4-way resisted stepping

» Bridge leg lifts




Squatting - Anatomy - Hips

Femoral Acetabular Impingement and Squatting - Everyone is different
Ball and Socket Joint (Femoral head and acetabulum)

Larger balls (CAM), retroverted socket, deeper socket (Pincer)
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Some squats are limited by boney approximation in the bottom of a squat

» Everyone gets a different stance
» Back Squat vs. Front Squat

» More hip flexion in a back squat

» This generally results in a tight pinching sensation in the front of the hip at
the bottom of a squat




Squatting - Anatomy - Hips
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Depth
» Deeper squats have more potential to cause boney approximation
» Limiting depth can decrease impingement

Stance

» Wider stance with more hip external rotation (seen as toe out in the squat) may
clear more room for deeper squats

Mobility

» Decreased ankle dorsiflexion will force more compensatory motion at the hip
Spine and pelvic position

» Anterior pelvic tilt can cause earlier boney approximation

» Neutral spine example




Squatting - Modifications - Hips

» See accompanying document in the module




Squatting - Accessory Work - Hips

» 90 / 90 hip stretch
» Soleus stretch and foam rolling calf

» Off-set loaded split squats




