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Integrating Movement 
System Impairments and 
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assessment and treatment 
of the shoulder 
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Shoulder pain prevalence 

§ Affects 16-21% of the population 
§ Second only to low back pain 

§  Picavet et al (2003) 
§  Pope et al (1997) 
§ Urwin et al (1998) 

ICF classifications for Shoulder 
disorders 

§ Shoulder pain with mobility deficits (Adhesive capsulitis) 
§ Shoulder pain with muscle power deficits (Rotator cuff 

syndrome/ subacromial pain syndrome) 
§ Shoulder pain with movement coordination impairments 

(Instability/sprain) 
§ Shoulder pain with radiating pain (TOS) 
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Subacromial impingement 
syndrome/subacromial pain 
syndrome 
§ Shoulder pain with muscle power 
deficits  

§ 44% to 60% of all conditions that cause shoulder pain 
§ Picavet (2003) 
§ Pope (1997) 
§ Urwin (1998) 

Evidence for impairments that 
drive shoulder pathology 
§ Poor posture 
§ Altered scapular kinematics 
§ Limited flexibility of the posterior shoulder structures 
§ Rotator cuff and scapular muscular weakness and imbalance 

Movement Systems Impairment 
What is the 

underlying cause 
of 

musculoskeletal 
pain 



4/29/14	
  

3	
  

Movement Systems Impairments 
§ Developed by Dr. Shirley Sahrmann 

Diagnosis based on: 

• Alignment  
• Movement tests 
• Secondary/                         

corrected tests 

Movement impairment 

Movement 
fault 

Moves too 
much 

Moves too 
little 

Poor timing/ 
control 
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Movement and Corrected Test 

Poor posture 

Excessive Thoracic Flexion 



4/29/14	
  

5	
  

J Orthop Sports Phys Ther 2010;40(10):633-640 

§ Acromialhumeral distance measured at 2 positions in 3 postures 
§  Increased space in upright posture at 45 deg abduction 
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§ Slouched posture: 
§ Decreased shoulder abduction ROM 
§  Scapula had decreased posterior tilting 90°-maximum abduction 
§  16.2% decrease in muscle force at 90° of abduction 

Arch Phys Med Rehabil 1999;80:945-50 

26 of 28 subjects had decreased ROM in slouched position  
(17.7° mean difference SD=9.2°) 
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Increased thoracic kyphosis 
§ Anteriorly tilted scapulae (Culham and Peat, 1994; Kaebetse 

et al., 1999) 
§ Excessive cervical flexion may increase tension in levator 

scapulae exaggerating the anterior tilt (Ludewig and Cook,
1996) 

§ Resultant scapular position may narrow subacromial space 
(Solem-Bertoft et al.,1993) 

Manual therapy for shoulder 
pathology 

J Orthop Sports Phys Ther 2012;42(12):
1005-1016. 
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Middle trapezius activity increased 

PHYS THER. 2010; 90:26-42. 
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§ Pain free shoulder flexion <127° 
§ Shoulder internal rotation<53° at 90° of abduction 
§ Negative Neer test 
§ Not taking medications for their shoulder pain 
§ Symptoms <90 days 

Sample 

§ 48 post 
menopausal 
women with 
osteoporosis Excessive Thoracic Fexion Movement Fault 
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Intervention 

Taping 

Exercises 

Seated arm lifts 

§ 3x15 reps 
§ Can be done with weights 
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Wall shoulder flexion 

§ Scroll arms up to maximum 
flexion 

§ 3x15 reps 
§ 3-10 seconds end range 

holds 
§ Avoid compensation at hips 

and lumbar spine 

Supine over towel roll 
§ Hooklying position 
§  Small towel roll under T5-T7 
§  Perpendicular set up 
§  30-180 seconds 
§  Avoid compensations 

Seated thoracic extension 
 

§ Sitting 
§ Hands clasped behind neck 
§ Lift arms and extend thorax 
§ Avoid compensation at hips 

or lumbar 
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Seated or standing extension 
against wall 

§ Straighten back as much as 
possible 

§ 3x15 reps 
§ 10 second hold at end range 

Significant improvement in 
kyphosis 
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Clinical application 
§ Observe for preferred postures 
§ Determine contribution level of 

posture to painful movement 
§ Assess local tissue mobility 
§ Apply cognitive postural 

correction 
§ Apply manual therapy  
§ Apply tape as needed 

Scapular Movement Faults 

§ Depression 
§ Elevation 
§ Abduction 
§ Retraction 

§ Insufficient 
upward rotation 
§ Winging 
§ Anterior tipping 
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Humeral Movement Faults 

§ Anterior glide 
§ Internal rotation 
§ Superior glide 
§ Inferior glide 
§ Hypomobility 

J Orthop Sports Phys Ther 2009; 39(2):105-117. 

J Shoulder Elbow Surg 2001;10:269-77 

Resting  
Scapular norms McCulre, 01; Ludewig, 96, 09:  

 

• 3” abduction 
• T2-T7 
• ER 10° 
• Ant tilt° 
• Neutral up/down 
rotation 
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Elevation 
Scapular norms McCulre, 01; Ludewig, 96, 09:  

 

• Inferior angle to 
mid axillary line  

• Acromion to C6-7 
• ER 15-25° 
• 50-60° up rotation 
• Post tilt 20° 

Insufficient Scapular Upward 
Rotation 

J Orthop Sports Phys Ther 2009; 39(2):90-104 
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§ Am J Sports Med August 2007 35 1361-1370 

Significant decrease in scapular 
upward rotation in scaption and 
abduction plane 
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 J Orthop Sports Phys Ther 2012;42(5):400-412,  

§ Manual assist upward rotation 
§ Measured at 0, 45, and 90° 
§ Strength and mechanics 
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Upward rotation 
improved at 0, 
45° 

AH distance 
improved at 45 
and 90° 

Posture with correction 

Elevation with correction 
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§ Muscle imbalance 

Insufficient Scapular Upward 
Rotation: associated Impairments 

Levator Scapule/
Rhomboids  

Serratus Anterior 
and Lower Trap 

Insufficient Scapular Upward 
Rotation: associated Impairments 

§ Upward rotators: 
§ < 90 deg: UT and SA 
better 
§ > 90 deg: LT better 

Paula M Ludewig and Thomas M Cook 

PHYS THER. 2000; 80:276-291. 
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§  Decreased Serratus Anterior activity 

Serratus Anterior MMT 

Lower Trapezius MMT 
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Insufficient Scapular Upward 
Rotation: Intervention 
§ Improve posture/alignment 
§ Tape 

§ Improve strength/activation 
§ Serratus anterior 
§  Lower trapezius 

§ Improve flexibility, inhibition 
§ Rhomboid 
§ Levator Scapulae 

§ Retrain coordination with upward rotation: 
§ Shoulder flexion: Wall, Quadruped, Sidelying Shoulder 

J Orthop Sports Phys Ther 2009; 39(2):105-117. 

Serratus Anterior 

§ Upward rotation, posterior tilt, 
External rotation 
§ Most activated with scapula 
protraction and upward rotation 
movement 
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Lower Trapezius 

§ Upward rotation, posterior tilt, 
External rotation 
§ Best ratio of lower to upper trapezius 
with prone horizontal abduction at 90° 
with ER 

J Orthop Sports Phys Ther 2013;43(1):3-10. 
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Insufficient Scapular 
Upward Rotation 
§ Serratus Anterior 
activation with flexion 

 

§ Quadruped rock back 
 
 
 

§ Wall slide 

Excessive Scapular Abduction 
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Excessive Scapular Abduction 

§ Posture: > 3” from spine  
§ Elevation: > ½” past 
mid axillary line 

§ Isometric contraction measured at multiple 
angles 
§ Adducting muscle activity had significant 
increase of the subacromial space 

Journal of Biomechanics 38 (2005) 755–760 

 
 J Orthop Sports Phys Ther 2008;38(1):4-11.  
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§ 98 subjects with + 
impingement signs 
§ Scapula passively 
posterior tilted and 
retracted 
§ 26% stronger in 
empty can 
position 

Movement with correction 

§ Video shoulder flexion with excessive scap abduction and 
correction 

§ Muscle Imbalance 
§ Scapular adductors vs scapulohumeral muscles 

 

Excessive Scapular Abduction: 
associated Impairments 



4/29/14	
  

26	
  

§ Weak rhomboid, middle and lower 
trapezius 
§  Cooks, 2006: decreased/latent 
activity in impingement group 

§ Abductors dominant/stiff: 
§  Pectoralis major, Teres major/minor 

Excessive Scapular Abduction: 
associated Impairments 

Middle Trapezius MMT 

Excessive Scapular Abduction: 
Intervention 
§ Improve posture/alignment 
§ Tape 
§ Arm positioning 

§ Improve strength/activation 
§ Middle/lower trapezius 
§ Rhomboid 

§ Improve flexibility, 
inhibition 
§ Pectoralis major 
§ Teres major/minor 

§ Improve thoracic 
spine extension 

§ Improve GH 
posterior capsule 
mobility 
§ Wilk, 2002 
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Excessive Scapular 
Abduction 
§ Taping 

§ Back to wall 
abduction/external 
rotation 

Muscle Strength/Activation  
§ What we know 
§ Timing alterations occur 
§ Scapular weakness is common  
§ Exercises need to be specific to strength 
scapular muscles  



4/29/14	
  

28	
  

§ Highest EMG when 
trying to de-rotate 
scapula 

J Orthop Sports Phys Ther 2003; 

Middle Trapezius 
 
§ Shoulder horizontal 
extension with 
external rotation 

§ Overhead arm raise at 
140° in prone 
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§ Overhead arm raise at 
140° in prone 

Lower Trapezius 
 

§ Exercises requiring  
upward rotation of the 
scapula 
§ Shoulder abduction in 
the plane of the scapula 
above 120°  
§ Combination of shoulder 
flexion, horizontal flexion, 
and external rotation 

Serratus Anterior 
 

§ Seated press-up 
§ Scapular retraction 
§ B/L external rotation at 0° abduction  
§ Greatest lower-upper trapezius ratio 
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Am J Sports Med 2007 35: 1744 

§ Measured 3 parts trapezius and serratus 
with common scapular exercises looking 
for muscle ratios 

§ Side-lying external rotation 
§ Side-lying forward flexion 
§ Prone horizontal abduction with ER 
§ Prone extension  
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Posterior shoulder tightness 
§ Osseous adaptation 
§ Posterior capsular tightness 
§ Musculotendinous tightness 
§ Postural (scapular) adaptations 

Am J Sports Med 2000 28: 668 
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In shoulder 
impingement 
posterior 
capsule was 
tight 

In shoulder 
impingement 
internal 
rotation was 
limited 

GIRD (Glenohumeral internal 
rotation deficit) 
§ GIRD is a loss of 18° or greater of IR in the throwing shoulder 

compared to non-throwing shoulder (Kibler 2012) 
§ GIRD of 18° correlated to 1.9-fold increase in injury (Wilk 

2011) 

§ Total ROM (TROM) asymmetry of 5°- increased injury rate 
(Wilk 2011) 
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GIRD 

Capsule Muscle 
length 

GIRD 

MET HAbd 

Assess 
posterior 
capsule 

Posterior 
capsule 

mobilization 
MET ER 

Assess cross 
body 

adduction 

Assess 
PROM GH  

IR 
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Manual therapy for posterior 
capsule tightness 

J Orthop Sports Phys Ther 2011;41(5):311-318 
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Grade I/II type mobilizations at initial 
resistance increased 5-N load 
displacement after 100 cycles 

Even with 600 
cycles- not 
effective for 
sustained 
changes 

Immediate and sustained increases in 
displacement at 5-N level force 
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Immediate and sustained increases in 
displacement at 5-N level force 

Stiffness of tissue did not decrease 
even after 600 cycles at 40N 

Clinical application: 
§ You can expect non-sustained changes in capsular 

displacement even with 100 reps of Grade I/II type 
mobilizations (up to first resistance) 

§ You can expect immediate and sustained changes (up to 1 
hour) with 20N and 40N forces (up to end resistance) 

§ Even at 600 oscillations at 40N, one is unlikely to incur any 
damage to supportive structure of the capsule 
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 J Orthop Sports Phys Ther 2013;43(12):891-894  

Common stretches 

Modified stretches 
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Clinical application: Asymptomatic 
§ GIRD and TROM should be part of standard evaluation of 

throwing athlete examination 
§ 30 seconds stretches 
§ 4+ repetitions per stretch 
§ Performed before and after exercise program 

Clinical application: Symptomatic 
§ 30 second stretches 
§ Repeated at least 8-10 times per stretch 

J Orthop Sports Phys Ther 2011;41(6):400-407 
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MET Horizontal HAbd 
significantly better than control 

Humeral Anterior Glide 
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Humeral Anterior Glide 
§ Humeral head anterior to 
acromion hood 
§ Normal < 1/3rd (Bryde, 04) 

§ Anterior capsule laxity (Ludewig, 
02) 
§ Stiffness (Ludewig, 02) 
§ Posterior capsule 
§ Humeral external rotators 

J Orthop Sports Phys Ther 2002;32:248–259. 

§ Humeral translation measured during 
scaption 
§ Compared with horizontal adduction 
and internal rotation ROM 
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Movement with correction 

Humeral Anterior Glide: 
Interventions 
§ Normalize scapula position if needed 
§ Improve GH rotation precision/
coordination (PICR) 
§ Improve rotator cuff strength and 
control  
§ Decrease Stiffness/activity 
§ Posterior capsule 
§ Biceps and pectoral muscles 
§ Posterior deltoid 
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Orthop Sports Phys Ther 2007;37(9):551–563. 

Humeral Anterior 
Glide: Interventions 

§ Biceps length test 

§ Pectoralis major 
length test 
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Humeral Anterior Glide: 
Interventions 
§ Normalized rotation 
precision/coordination 
(PICR) 
§ Self Corrected humeral 
glide with IR 

 
§ Shoulder ER with 
resisted ER 

Humeral Internal Rotation 

§ Excessive 
humeral internal 
rotation at rest 
§ Insufficient 
external rotation 
during shoulder 
elevation 

Humeral Internal Rotation: 
Associated Impairments  
§ Tightness in internal rotators 
§  Pectoralis major, Latissamus dorsi, 
subscapularis 

§ Weakness in external rotators 
§ Infraspinatus, Teres minor 
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J Orthop Sports Phys Ther 2009; 39(2):90-104 

§ Short pectoralis muscle 
associated with impingement 
§ Humeral external rotation 
beneficial to increase 
Subacromial space 
§ Clearance for greater 
tuberosity  

Pectoralis length test 
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Pectoralis minor length test 

Latissimus dorsi length test 

Humeral internal rotation: 
Interventions 
§ Improve coordination 
§ Emphasize external rotation 
during shoulder movements 

§ Improve length/ stiffness  
§ Pectoralis minor/major, 
Latissimus dorsi, Subscapularis  

§ Improve strength/endurance 
§ Infraspinatus, Teres minor 
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“Rounded shoulders posture” remained significantly 
reduced 2 weeks after single treatment  

Supine or back to 
wall shoulder 
abduction or 
flexion with 
external rotation 

Clin J Sport Med 2003;13:176–182. 

Limited evidence to 
support therapeutic 

exercise and manual 
therapy…. 
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J Orthop Sports Phys Ther 2011;41(10):734-748 

Current evidence is 
inconclusive… 

LAB 

Lab Case 1- Humeral fault 
§ Posture/correction: anterior glide/ internal rotation 
§ Active range of motion/correction 
§ Total range of motion assessment/GIRD assessment 
§ Rotation precision with correction 
§ Posterior capsule mobility assessment 
§ Horizontal adduction assessment 
§ Muscle length assessment: Pectoralis major/Latissimus dorsi 
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Lab Case 1: Interventions 
§  Improving mobility:  

§  Posterior capsule mobilization 
§ MET Horizontal abduction 
§ MET Internal rotation 
§  Pectoralis major and latissimus dorsi stretching 
§ Modified sleeper stretch 
§ Modified horizontal adduction stretch 

Lab Case 1: Interventions 
§  Improving coordination:  

§ Humeral rotation precision (PICR) 
§ Wall slide (flexion with external rotation) 
§  Bilateral shoulder flexion with external rotation (supine or back 

against wall) 
§  Bilateral shoulder abduction with external rotation (supine or back 

against wall) 

Lab Case 2- Scapular fault 
§ Posture/correction: insufficient upward rotation/excessive 

abduction 
§ Shoulder elevation/correction 
§ Pectoralis minor length 
§ Horizontal adduction assessment 
§ Serratus anterior strength 
§ Middle and lower trapezius strength 
§ Scapulothoracic mobility assessment 



4/29/14	
  

49	
  

Lab Case 2: Interventions 
§  Improving mobility:  

§  Scapulothoracic mobilization  
§ MET Horizontal abduction 
§ MET Internal rotation 
§  Pectoralis minor stretch and soft tissue mobilization 

Lab Case 2: Interventions 
§  Improving coordination:  

§ Quadruped rock back with serratus anterior activation 
§ Wall slide (flexion with serratus anterior activation) 
§  Shoulder elevation with serratus anterior activation 
§  Serratus anterior strengthening- serratus punch in scaption 120° 

with external rotation 
§ Middle trapezius- Horizontal extension with ER “T” 
§  Lower trapezius- Overhead arm raise at 140° in prone 
§  Lower trapezius isolated- bilateral shoulder ER 
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Lab Case 3- Thoracic fault 
§ Posture/correction: thoracic kyphosis 
§ Shoulder elevation/correction 
§ Thoracic spine AROM with over pressures 
§ Passive intervertebral mobility assessment 

Lab Case 3: Interventions 
§  Improving mobility:  

§  Thoracic extension mobilization with movement 
§  Thoracic mobilization/manipulation 
§  Thoracic extension mobilization with shoulder elevation 
§  Foam roll with shoulder elevation 
§  Taping 

Lab Case 3: Interventions 
§  Improving coordination:  

§  Bilateral shoulder flexion without lumbar extension (supine or 
back to wall) 

§ Quadruped rock back on forearms  
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