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System of Systems  

1. A car 

a. Multiple systems that come together and work well together 

i. Electrical system, engine system, suspension system, braking system 

b. If you use one system in place of another, the one doing all the work will break down 

i. Using the emergency brake instead of the foot brake 

2. Human body 

a. Multiple systems that come together and work well together 

i. Electrical system, muscular system, shoulder system, lumbopelvic system 

b. If you use one system in place of another, the one doing all the work will break down 

i. Hinging through the spine instead of through the hips 

The Joint by Joint Approach 

1. A framework on how to think about the body 

a. It is the tree trunk of human movement knowledge 

2. The concept 

a. The body is made up of ‘segments’ (foot, ankle, knee, etc.) 

b. Each segment has a certain amount of mobility and a certain amount of motor control  

c. The segments alternate from the ground up in terms of what they need more of 

between mobility and motor control during athletic activities and typically in most 

people 

3. Definitions 

a. Mobility 

i. What is it? 

1. Many definitions 

2. We will simply define it as the distance a joint can move, from say, Point 

A to Point B 

3. Person 1: A-----------B 

4. Person 2: A----------------------B 

ii. Why do you need/want it? 

1. Immobility is death. Movement of a joint 

keeps the joint health by nutrient delivery 

and waste product clean up 

2. Having good mobility allows you to achieve 

positions of joint centration 

a. Joint centration is the position of a 

joint where there is optimal bony 

contact and optimal muscle 

contraction around a joint 

Don’t confuse the area of pain/dysfunction as the reason there is a problem. 
That ‘what’ isn’t always the ‘why’ 

 

Good mobility keeps the joint surfaces healthy and allows for joint centration 
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b. Motor Control 

i. What is it? 

1. The way you get from point A to point B 

2. Person 1: A----------------B 

a. Good 

3. Person 2: A~~~~~~~~~~~~~~B 

a. Bad 

ii. Why do you need it? 

1. You need good motor control to 

create a strong anchoring point to 

allow for power transfer 

2. Consider how a bow and arrow 

works. You need a controlled handle 

(controlled segment) in order to 

create productive force with the 

bowstring (mobile segment) 

3. Good motor control prevents poor 

movement within the joint itself 

 

4. The segments 

a. Foot – Motor Control 

b. Ankle – Mobility 

c. Knee – Motor Control 

d. Hip – Mobility 

i. The femur and the hip socket can have wide 

variations in anatomy 

e. Lumbar spine – Motor Control 

f. Thoracic spine – Mobility 

g. Cervical spine – Motor Control 

h. Shoulder blade on rib cage – Motor Control 

i. Shoulder – Mobility 

j. Elbow – Motor Control 

k. Wrist – Mobility 

l. Hand - Motor Control 

 

 

Motor control is required to gain leverage with mobile segments. 
A controlled segment creates a good anchoring point for a mobile segment 

To simplify, think of the body like a canister with ball bearings on the “corners”. 
The corners are ball and socket joints that accommodate tons of motion. 

The ball bearing power gets transferred through a controlled and stiff canister. 
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Regional Interdependence and Movement Impairment Syndromes 

1. Regional Interdependence 

a. Definition 

i. The concept that dysfunction in one area and cause issues in another 

area 

b. Example 

i. Front rack position 

1. If a person has limited shoulder mobility or thoracic spine 

mobility, they will overuse the wrist to achieve a front rack. This 

will lead to wrist issues. The wrist is an emergency brake. Find the 

foot brake. 

c. Criminal vs. Victim 

i. Think about a crime. The victim calls the police, not the criminal, 

ii. Search for movement evidence to find the movement criminal and bring 

him/her to movement justice. 

iii. Don’t punish the victim!  

2. Movement Impairment Syndromes 

a. Definition 

i. Movement that happens in one joint happens at a different joint instead 

b. Common examples 

i. Hip flexion and lumbar flexion (squatting and the low back rounds) 

ii. Shoulder flexion and lumbar extension (overhead lifting and leaning back) 

iii. Hip flexion and knee adduction (squatting and knees cave in) 

iv. Hip flexion with lumbar extension (low back excessively arches in 

deadlift) 

v. Many others 

c. Why does this happen? 

i. Many reasons 

1. Habit 

2. Motor patterns 

3. Relative stiffness/mobility of joints 

 

 

 

 

When something hurts, it doesn’t mean it needs to move more/be mobilized. 
Many things hurt when they move too much and are doing another joint’s work.  
Find the movement criminal and don’t punish the victim. Be nice to the victim. 
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Why Do Things Get Tight? 

1. Main reasons 

a. Increased muscle tone 

i. What is muscle tone? 

1. Consider it as a “steady state” of muscle tension 

ii. How is it regulated? 

1. The brain and nervous system regulate muscle tone 

2. Sensory information will tell the brain how much tension is in a muscle, 

the position of the joint, etc. 

3. A person’s expectations, previous history of training, neurology, history 

of injury, and many more, can affect muscle tone 

a. E.g. bodybuilding increases muscle tone substantially from the 

method of training. Many people who come from a background 

in that type of training have limited range of motion from 

driving as much tone and contraction of a muscle as possible 

iii. How does it change? 

1. Muscle tone can change after “proving to the brain” that a range of 

motion exists and can be accessed 

2. Muscle tone can change as a reflex from foam rolling/soft tissue 

treatment via neuromodulation 

a. Neuromodulation is a change via the nervous system 

b. There are thousands of sensory nerve endings in each square 

inch of skin and underlying fascial connective tissue 

3. Muscle tone can change as a reflex after having a joint manipulated 

4. Muscle tone is decreased when someone goes under general anesthesia  

b. Tissue Fibrosis/Scar Tissue 

i. What is scar tissue? 

1. When you have a repetitive use injury or larger injury, you lay down scar 

tissue during the healing process 

a. This often takes 6-8 weeks for formation 

ii. Can it change? 

1. The best research on this topic shows that it takes 6-8 weeks of 

repetitive end range loading to get certain cells, called fibroblasts, to 

remodel scar tissue 

 

 

 

Range of motion changes that happen over very short periods of time, whether increases or 
decreases, are most likely caused by a change in muscle tone. 

Scar tissue takes many weeks to form and many weeks to remodel. 
Quick changes in range of motion are not likely due to breaking down of scar tissue. 
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c. Joint Mobility 

i. Joints have what is called an “active” joint motion and an “accessory” joint 

motion 

ii. Active joint motions are under your voluntary control (lift arm up overhead, etc) 

iii. Accessory joint motions occur to allow for full range of motion, but aren’t under 

active control 

1. Rolling and gliding 

iv. If the accessory joint motion isn’t working correctly, using a band you can assist 

the accessory motion to improve the active motion 

 

Examining Movement 

1. Core 

a. Three Tests 

i. Diaphragmatic breathing test 

1. Lie on your back with knees bent and feet on ground 

2. Put one hand on your chest and the other on the belly button 

3. Are you able to direct your breath primarily into the belly button 

hand? 

a. If yes  Move on 

b. If no  Need to work on 

this 

4. Why do we need this? 

a. Using the diaphragm for 

breathing increases 

pressure in the abdomen, 

which increases abdominal 

stiffness. 

ii. 360 degree bracing test 

1. Lie on your back with knees bent 

and feet on ground 

2. Press into the side of your abdomen with your thumbs 

3. Use the muscles of the abdomen to press out against your thumbs 

4. Are you able to do it easily?  
a. If yes  Move on 

b. If no  Need to work on this 

5. Why do we need this? 

a. In order to maximize abdominal stiffness, you need 360 

degrees of abdominal bracing. The obliques assist in this 

Using bands to improve accessory joint motion can be effective in certain cases 
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iii. Combo test 

1. Lie on your back with knees bent and feet on ground 

2. Press into the side of your abdomen with your thumbs 

3. Breath down into your abdomen, hold your breath, and then 

press out against your thumbs 

4. Are you able do them together? 

a. If yes  Good, you understand how this is done and now 

you can use it in lifting 

b. If no  Need to work on the combination of the two 

5. Why do we need this? 

a. To maximize abdominal stiffness for proper power 

transfer, you need to have coordinated breathing and 

bracing under maximal loads. Once someone can do this 

on the ground, we know they understand what it means 

when cued in lifting.  

b. Integration 

i. Once an athlete has the ability to breath and brace systematically 

INTEGRATE! 

1. Breath + brace + horizontal pull/push 

2. Breath + brace + vertical pull/push 

3. Breath + brace + etc. 

 

2. Pulling from the Floor 

a. Three Tests 

i. Qualifying test 

1. Place a dowel on your back with 3 points of contact along your 

spine 

a. The three points: back of head, between shoulder blades, 

and at the belt line 

2. Position yourself at a barbell with Olympic sized plates 

3. Lower yourself to a straight position of a deadlift 

4. Do you maintain the three points of contact? 

a. If yes  Great, go lift and make sure the form doesn’t 

degrade under load 

b. If no  We need to find out why 

5. This test is used to quickly identify those who need to improve 

their positions on the deadlift. It doesn’t tell you WHY 

We need to be able to breathe into the abdomen and brace in 360 degrees to maximize 
abdominal stiffness. This allows for maximal power transfer from the legs to the arms and vice 

versa with least amount of spinal stress.   
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ii. Straight Leg Raise Test 

1. Lie on your back on the ground with legs straight out in front of 

you 

2. Keep both knees locked and slowly lift one leg up toward the 

ceiling 

3. Note where the up-leg heel is in relation to the down-leg knee cap 

when viewed from the side 

4. This test is used to identify a range of motion limitation that 

needs to be improved for good deadlifting 

5. Is the up-leg above the line? 

a. If yes  move on 

b. If no  need to work on target drills 

 

 

 

iii. Single Leg Deadlift Test 

1. Place dowel on back with three points of contact 

a. Points of contact: back of head, between shoulder blades, 

just below belt line 

2. Stand on one foot 

3. Bend forward at the waist with a slight knee bend 

4. Does the athlete show control to a depth similar to their straight 

leg raise test? 

a. If yes  Move on 

b. If no  target drills 

 

Target Drill 1: Straight Leg Raise drills 
Target Drill 2: Ankle circle nerve tensioner 

Target Drill 1: Single leg deadlift with a dowel 
Target Drill 2: Single leg deadlift with a kettlebell  
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iv. ‘Anomalies’ 

1. Someone doesn’t pass the qualifying test, but does pass the 

straight leg raise test and the single leg DL test we are looking at a 

few things going on: 

a. They may need to learn the deadlifting technique 

i. Motor control problem 

1. Teach the person how to hip hinge at 

progressively easier steps 

a. Hardest: Standing 

b. Intermediate: on knees 

c. Easiest: on all fours 

b. They may have an upper back mobility limitation 

i. See overhead lifting section 

c. They may have limb lengths that don’t accommodate 

lifting all the way from the floor 

i. Sumo deadlifts and deadlifts raised up a bit may be 

a better option for this athlete 

 

Pulling from the Floor Flow 

 

 

 

 

 

 

 

 

 

 

To quickly screen someone’s deadlift for qualification, we can use the qualifying test. 
If they are can’t qualify, we assess straight leg raise mobility using the straight leg raise test. 
If they pass the straight leg raise test, we have to look at motor control (single leg deadlift), 

thoracic mobility, or limb length issues and consider optimal starting heights and stances 

Soft tissue

hamstrings

calves

upper back

Mobility

Straight leg 
raise drills 

Ankle 
Circles

Motor Control

Single leg 
deadlifts

Use it

Deadlift

Clean

Snatch

KB swing



Copyright © 2016 – The Movement Fix 

3. Squatting 

a. Six Tests 

i. Qualifying test 

1. Air squat and be able to reach desired squatting depth with the 

following 3 criteria met 

a. Heels stay down 

b. Knees track over middle to the outside of the foot 

c. Spine curve doesn’t change 

2. Are the above criteria met? 

a. If yes  Go lift and make sure criteria are met under load 

b. If no  progress into squatting assessment 

3. This test is used to quickly identify those who need to improve 

their positions in squatting. It doesn’t tell you WHY. 

ii. Rock Back Test 

1. Position yourself on your hands and knees 

2. Get your spine into a neutral position 

3. Push your butt back toward your heels while maintain a neutral 

spinal curvature  

4. Can you “break 90 degrees” at the hip without the low back 

bending? 

a. If yes  move on 

b. If no  Work on target drill 

5. This test is looking at the ability of the hip joints to flex beyond 90 

degrees without pulling on the lumbar spine. This helps us 

determine if hip joint mobility is an issue or not.  

iii. Rock Back Test with 1 Leg Straight (unloaded adductor test) 

1. Position yourself on hands and knees 

2. Take one leg out straight to the side 

3. Push your butt back toward your heels while maintain a neutral 

spinal curvature  

4. Check both sides 

5. Can you “break 90 degrees” at the straight leg hip without the low 

back bending? 

a. If yes  move on 

b. If no  Work on target drill 

Target Drill: Tactical frog against the wall 
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6. This test helps us determine whether the adductors, in an 

unloaded position, are a limitation to our squatting depth. This 

helps guide our mobility drills.  

iv. Lateral Lunge Test (loaded adductor test) 

1. Place a dowel on your back and achieve 3 points of contact (back 

of head, middle of back, down by belt line) 

2. Take a wide stance 

3. Squat to one side as deeply as possible while maintain 3 points of 

contact 

4. Repeat on other side 

5. Can you meet the 3 criteria for squatting  

a. If yes  Move on 

b. If no  work on target drills 

i. This can be done by doing the lateral lunge stretch 

or side split progressions 

6. This test helps us determine if there is a loaded adductor range of 

motion issue. This will help determine the most valuable drill to 

do.  

 

v. Ankle Dorsiflexion 

1. Go down into a kneeling position facing a wall with your forward 

foot touching the wall 

2. Touch your knee to the wall 

3. Move 1” away from the wall and repeat until you can no longer 

touch your knee to the wall 

a. Make sure your knee tracks over the middle to outside of 

your foot 

4. Repeat on the other side 

5. Are you able to achieve roughly 4” on both sides? 

a. If yes  Move on 

b. If no  Work on target drills 

The anatomy of the adductors is such that if they cannot lengthen well, they will either pull 
your knees inward or pull the pelvis forward, resulting in low back rounding 

 

Target Drill: Tactical frog with one leg straight 

Target Drill 1: Lateral Lunge 
Target Drill 2: Loaded adductor stretch 
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6. A certain amount of ankle dorsiflexion is required to shift the 

weight appropriately in the squat. If you don’t have sufficient 

ankle range, you will have to achieve that range of motion in your 

hips, spine, or with weightlifting shoes to maintain balance over 

your feet.  

 

vi. Knee Flexion Test 

1. Go into a tall kneeling position 

2. Sit your butt down to your heels with the tops of your feet flat on 

the ground 

3. Are you able to achieve this comfortable in the knees? 

a. If yes  Move on 

b. If no  Target drill 

4. This test is performed in order to assess the ability of the knee 

joints to fully flex, which is required in squatting deep 

 

Squatting – Emphasis hips 

Soft tissue

hamstrings

Quads

Glutes

Mobility

Tactical Frog

Tactical frog w/ leg 
out

Motor 
Control

Goblet Squat

Lateral Lunge

Squat with 
RNT

Use it

Back Squat

Front Squat

Box Squat

Overhead Squat

Split squat

Target Drill 1: Banded talus mobilization 
 Target Drill 2: Calf Lowering Drill 

Target Drill: Graded exposure to knee flexion (PAIN FREE ONLY) 
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Squatting – Emphasis on ankles 

 

4. Overhead Lifting 

a. 3 Tests 

i. Qualifying test – The Wall Angel  

1. Go into a ½ wall sit 

2. Place a dowel on the top of your head and grab it so that your 

elbows are bent at 90 degrees 

3. Lightly place the low back and back of the head against the wall  

4. With the hands remaining in contact with the wall, slide the dowel 

up as high as you can with the low back remaining against the wall 

5. Are you able to slide until the arms are locked out? 

a. If yes  Go lift overhead and make sure the positions can 

be maintained in the spine 

b. If no  Need to continue testing 

6. We perform the wall angel test to quickly see who has upper body 

limitations that need to be addressed before performing 

overhead lifts  

ii. Thoracic Extension 

1. Go onto your hands and knees 

2. Perform a cat/camel to assess how the person moves their spine 

3. Instruct the athlete to go from the fully rounded position to an 

extended position leading with the thoracic spine 

4. Can they selectively control thoracic extension and change the 

curvature? 

Soft tissue

calves

front of shin

Mobility

Banded 
talus 

mobilization

Motor Control

Negative 
Calf Raise

Use it

Back Squat

Front Squat

Box Squat

Overhead Squat

Split squat

Squatting has many moving parts and knowing which is the biggest limitation determines 
where your time should be spent. If the adductors/hips are your biggest limitation, spend time 
on the hips emphasis flow. If ankles are your bigger limitation, spend time on that flow. If you 

don’t have any mobility limitations, spend time on the motor control and strength. 
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a. If yes  Move on 

b. If no  Work on target drills 

5. This test is performed to assess an athlete’s ability to create 

thoracic spine extension, which is required for proper overhead 

lifting mechanics 

 

iii. Scratch Test 

1. Measure the length of the hand 

2. With the athlete standing, have them make fists with both hands 

3. Take on hand up overhead and the other behind the back  

4. Attempt to get the fists as close together as possible 

5. Do the hands get within 1.5 x hand length? (e.g. if hand is 5” , fists 

should be no more than 7.5” apart) 

a. If yes  Move on 

b. If no  Work on target drills 

6. This test is performed to assess general shoulder overhead 

mobility. It helps us determine the specific drills to give an athlete 

 

What about Motor control and strength drills? 

 

 

 

 

 

 

TARGET DRILL 1: Cat/Camel with Thoracic Ext Bias 
TARGET DRILL 2: Band Pull apart with Thoracic Ext 

TARGET DRILL 3: Standing band row 
 
 

TARGET DRILL 1: Active Lat Stretch 
TARGET DRILL 2: Loaded Active Lat Stretch 

 

TARGET DRILL 1: Scap pressing variations 
TARGET DRILL 2: Banded shoulder circles 

TARGET DRILL 3: Bent row shoulder circles 
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Overhead Lifting – Thoracic Spine Emphasis 

 

Overhead Lifting – Shoulder Girdle Emphasis 

 

Programming example: 

5 rounds (light weight): 

10 cat/camel 

10 pull apart 

10 banded shoulder circles 

5 push press 
 
After round 5, go into working weight on push press 

Soft tissue

upper back

Lats

Mobility

Cat/Camel with 
thoracic extension

Thoracic Extension 
in Pull Apart

Standing banded 
row

Motor 
Control

Banded/ 
bent row 
shoulder 

circles

Use it

Kneeling Press

Strict Press

Push Press

Power Jerk

Split Jerk

Soft tissue

upper back

Lats

Mobility

Active Lat Stretch

Scap Press

Crab Walk 
Variations

Motor 
Control

Banded/ 
bent row 
shoulder 

circles

Use it

Kneeling Press

Press

Push Press

Power Jerk

Split Jerk
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The Lumbar Spine 
1. The Issue 

a. The lumbar spine is exceptional at handling compression loads 

b. In heavy lifting, it functions best transferring load from the legs to the arms and 

vice versa 

c. If the lumbar spine bends unload it, it is less efficient 

2. How does the low back typically get injured 

a. The best research shows that highly repetitive cycles of flexion to extension of 

the low back is the best known mechanism to injure a disc (Balkovec C., 2012) 

b. This is more likely to happen when it is done under load (Callaghan JP, 2001) 

c. The low back loses its ability to resist bending by 17% after 5 minutes of 

repeated bending and 40% after 5 minutes of in a sustained position of bending 

(MA Adams, 1993) 

3. How does this relate to what we do? 

a. We have to consider if we do an exercises in high repetition that mimic this 

known mechanism of injury to the spine 

b. Which ones are most likely to replicate this mechanism? 

i. Toes to bar 

ii. Knees to elbow 

iii. Sit ups 

iv. GHD sit ups 

v. Rounded back deadlifts 

vi. Rounded back squats 

4. We must consider the goal of the athlete 

a. If the athlete has the goal of improved health, decreased risk of injury, improved 

body composition, I must match exercise selection to their goals 

i. In this case, reducing total number of back rounding reps may be most 

desirable 

b. If an athlete wants to compete, I need to train them to have strength flexion 

moment strength without having them do high repetition flexion movements 

i. Flexion moment: Force created into rounding without actually rounding 

1. E.g. Plank 

ii. Flexion movement: Force created into rounding with rounding 

1. E.g. Sit up 

c. What are some exercises to do instead of the ones listed in 3b? 

i. Crawling 

ii. Candle stick/dragon fly 

iii. Front lever 

iv. Plank 

v. Stir the pot 

d. Additionally you may want to add different vectors of low back stress 
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i. Side bending stress 

1. Single arm farmer’s carry 

ii. Rotation stress 

1. Pallof press 
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