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Moving helps to learn and appreciate different perspectives





Three topics

ÅClassification of shoulder pain for 

rehabilitation

ÅOutcomes measures 

ïDemonstrate value of care

ÅScapular dyskinesis ïwhat is the value to 

evaluate?
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Why Classify?

ÅDirect Intervention: 

ïWhat should be done with ñthis problemò?

ÅPrognosis : How should ñthis problemò go?

ÅCommunication:

ïResearch: Understanding ñthis problemò 

ïPayers: What is usual care for ñthis problemò

ÅñThis problemò  usually means ñdiagnosisò

ïDoes pathology adequately classify?
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Key features

1- Pathology is first step

ïBut, pathology is not homogenous, thus rehab 

treatment is not

2- Then, Rehabilitation decision-making

a- Irritability

b- Impairments

ï- Match treatment intensity & interventions with further 

classification category
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Key positive findings

Åimpingement signs

ÅPainful arc

ÅPain w/ isom resist

ÅWeakness

ÅAtrophy (tear)

Key negative findings

ÅSig loss of motion

ÅInstability signs

Key positive findings

ÅSpontaneous 

progressive pain

ÅLoss of motion in 

multiple planes

ÅPain at end-range

Key negative findings

ÅNormal motion

ÅAge < 40

Key positive findings

ÅAge usu < 40

ÅHx disloc / sublux

ÅApprehension

ÅGeneralized laxity

Key negative findings

ÅNo hx disloc

ÅNo apprehension

ÅGH Arthritis

ÅFractures

ÅAC jt

ÅNeural Entrap

ÅMyofascial

ÅFibromyalgia

ÅPost-Op

Subacromial Pain

Syndrome 

Rotator Cuff

Adhesive

Capsulitis

Glenohumeral

Instability
Other

Pathoanatomic diagnosis based on specific physical examination (+/- imaging).  Most 
diagnostic accuracy studies address this level. As examples, findings are listed for the three 
most common diagnoses only.

άwǳƭŜ ƛƴέ

άwǳƭŜ hǳǘέ

Pathoanatomic Diagnoses
Level 2



Diagnosis of Rotator Cuff Disease 

Rotator cuff disease

Å Full-thickness RC tear

Å Partial thickness                                                                                          
RC tear

Å Bursitis

Å Tendinitis

Å Tendinopathy

Å Subacromial                                                   
impingement

Single clinical 

Dxcategory:

- Subacromial 

pain syndrome

Same general 

approach, but 

impairments and 

irritability 

considered for 

staged approach 

for rehabilitation 
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Whatôs in a nameé.

Å ósubacromial impingementô

ïLimited support for compression mechanism 

ïPerpetuates flawed reasoning & treatment

ÅRotator Cuff Tendinopathy

ïIs the tendon the pain generator?

ÅSubacromial Pain Syndrome (SPS)

ïAllows for uncertainty of the pain generator: 
tendons, bursae, biceps, CNS, otheré

ïAllows for other mechanisms  
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Rehabilitation ClassificationLevel 3
ÅTissue Irritability ( guides intensity of physical stress )

ÅImpairments ( guides specific intervention tactics)

Tissue Irritability:   Pain ,  Motion,  Disability

High Moderate  Low 

History 
and 
Exam

ÅHigh Pain (> 7/10)

Ånight or rest pain

Åconsistent

ÅPain before end ROM

ÅAROM < PROM

ÅHigh Disability  
Å(DASH, ASES)

ÅMod Pain (4-6/10)

Ånight or rest pain

Åintermittent

ÅPain at end ROM

ÅAROM ~ PROM 

ÅMod Disability  
Å(DASH, ASES)

ÅLow Pain (< 3/10)

Ånight or rest pain

Ånone

ÅMin pain 

w/overpressure

ÅAROM = PROM

ÅLow Disability  
Å(DASH, ASES)

Interven-
tion Focus

Minimize  Physical 

Stress

ÅActivity modification

ÅMonitor impairments

Mild - Moderate 

Physical Stress 

ÅAddress

impairments 

ÅBasic level 

functional activity 

restoration

Mod ïHigh 

Physical Stress 

ÅAddress

impairments 

ÅHigh demand 

functional activity 

restoration



Matched Interventions



Level 2:  Pathoanatomic Dx

Specific Physical Exam

Level 1: Screening

Hx, Basic Phys Exam, 

Red or Yellow Flags 

Level 3: Rehab 

Classification

ÅTissue Irritability

ÅImpairments

Key Decisions:

PT and/or Referral ?

Specific Tissue Disorder?
General Intervention strategy ?
ÅRehab vsSurgery
ÅKey tissue & movement 
precautions

Prognosis and Patient  Education

What Physical Stress Intensity?
ÅMinimal
ÅModerate
ÅHigh

What are the Key Impairments 
driving symptoms or functional loss?





One Impairment to Discuss

ÅScapular Dyskinesisé
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Scapular motion deficits & pain

Impingement (SPS): Meta-analysis & 
Systematic Review (Timmons MK et al, JSR, 2012)          

9 studies

Å®Upward Rotation

Å®External Rotation 

Å®Posterior Tilt 

* Athletes Ą¬PT 

Å¬Clavicular Elevation  

Å¬Clavicular Retraction



Scapular kinematics Meta-analysis 

SAIS vs Healthy  (Timmons M, JSR, 2012)

ÅTake home message:

ïKinematics are VARIABLE across populations, 

planes

ïScapular plane: largest changes in kinematics

ïHowever, small changesé meaning?
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Scapular Kinematics

ÅThoughtsé.

ïSo does scapular dysfunction lead to 

the pathology?

ÅChicken or the egg?

ïMeaningfulness of the kinematics 

differencesé are these clinically 

important???
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Scapular Dyskinesis
ÅHow do we measure scapular position & motion?

**Consider how we measure it**

ïLab measures ïare reliable and valid, but are they 

good enough?   

Answer: Only deviations over 4- 10Á> MDC

ïClinic assessment ïhow do we measure it?

ÅObservation: reliable & valid

ÅBut what does it mean when we see it?  

Answer: Maybe nothing?
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Scapular Dyskinesis

Could this mean something?

Scapular Rest Position?
Scapular Asymmetry?

Dynamic Motion testing?



Scapular Dyskinesis Test            
(McClure PW et al, 2009; Uhl T et al, 2009)

ÅTest movements (5 reps) 

ïWeighted flex (F:3lb / M:5lb)

ïWeighted abduction

ÅPotential Abnormalities

ïWinging 

ÅPost displacement- inf angle or medial border

ïDysrhythmia 

ÅLack of ñnormalò scapulohumeral rhythm 
during raising/lowering

ïñ+ò Dyskinesis: abnormality present 3 of 5 reps
ÅNormal, Subtle, Obvious  OR

ÅNormal vs. Obvious  



Scapular 

Dysrhythmia



ÅCan scapular dyskinesis tests   

detect scapular impairments? 

ïYES

ïAnd they are reliable

ÅCan scapular dyskinesis tests       

Dx shoulder pain or pathology?

ïNo

ïOnly a few studies, but they all 
indicate the same result- No

ïSo what can a + test tell you?

BJSM, 2012



Visual Scapular Dyskinesis

ÅImpairment not a Diagnosis 1

ÅPresent in those with and without shoulder 

pain 2,3,4,5

ÅASYMETRICAL scapular movement å equal 4

ïShoulder pain: 71 ï76%

ïControl group: 71 ï77%

1  Wright AA, BJSM, 2012
2  OyamaS, J Athletic Train, 2008
3  MoraisNV, Man Ther, 2013
4  Uhl TL, Arthroscopy, 2009
5  Struyf, ScandJ Med SciSports, 2011



ÅNO diff in prevalence btw those with and 

without shoulder pain 

COOR Lab

Blinded Examiner SDT ςAbd SDT ςFlex

Shoulderpain (n=67) 67.2%   67.2%    

Control  (n=68) 52.9% 61.8%    



ÅExaminer bias? Seems so ïUN-blinded 

examiner rated higher levels of dyskinesis

COOR Lab

Shoulder Pain 
InvolvedShoulder SDT ςAbd SDT ςFlex

BlindedExaminer 66.2%   67.7%    

UN-BlindedExaminer 78.5% 80%    



Scapular Dyskinesia

ÅAsymmetrical or large deviations in motion 
may largely be normal variability in motion  

COOR Lab
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SDT / Scapular tests

ÅMay help with differential dx of nerve injuresé



So, how do we know if scapular motion 

is related to the patientôs pain?  

Is treatment needed?

ÅSymptom Alteration Tests

ïScapular Reposition Test

ïScapular Assist Test

ïChange in pain by 2/ 10 pts 

is meaningful 

COOR Lab



Scapular Dyskinesis

ÅPredict if shoulder pain will occur?

ÅPre-season scapular dyskinesis: 

Is that athlete more likely to develop 

shoulder pain?

COOR Lab



Scapular Dys has a an ability to predict development of shoulder 

pain ïbut it is small

Relative Risk (RR) = 1.43
ïSDT: 1 out 4 chance of sh pain

+SDT: 1 out 3 chance of sh pain

ORé.

+SDT Ą 33% develop sh pain

--SDT Ą 25% develop sh pain

BJSM, 2017

Scapular Dyskinesis: limited ability to predict development of 
shoulder pain



What does this all mean?

ÅScapular position and motion tests, and 

symptom alteration tests are reliable and 

some evidence to indicate if ósomething is 

wrongô  (validity for dyskinesis tests)

ÅScapular alteration tests can alter 

symptoms  (more about that in lab)

ÅLimited ability to predict development of 

shoulder pain

COOR Lab



Ability to drive clinical 

decision-making?

ÅDo the tests tell us:

1- If this relates to their shoulder pain?

ÅMaybe symptom reproduction tests can -

maybe

ïWhat to do to correct/ the problem; i.e., 

enable treatment decision-making?

ÅNo ïevidence does not indicate

ïImpairment tests of other deficits are needed 

ÅFlexibility, strength, motor control tests may 

indicate why scapular alterations exist



Is my patient getting better or not?

How do we demonstrate value of 

our care?

COOR Lab



How do we demonstrate value
of our care?

Systematically track outcomes of care

- That means on every patient 

- Evaluate outcomes of care on all patients

ñThose who claim to know in the absence of 
evidence are, at best, proclaiming their faith, 
not their knowledgeò  

Jules Rothstein, Editor emeritus, Phys Ther

COOR Lab



Determining VALUE

ÅOutcome measures ïA MUST!

ÅComprehensively assess what is important 

to the patient

ÅOpen a dialogue about:

ïwhat is specifically difficult to do and

ïwhat is important to them

COOR Lab



Is my patient getting better or not?

ÅOutcomes to use:

ïDisease-specific or body-part specific

ÅShoulder specific: e.g, DASH, PENN, etcé)

ÅDisease specific: e.g., WORC

ÅPSFS ïPatient-specific functional scale

COOR Lab



QuickDASH



Penn

Shoulder 

Score

ÅPain                         

(0ï30 pts)

ïRest

ïNormal ADL

ïStrenuous

ÅSatisfaction    

(0-10 pts)





WORC- modified to numeric



Combination



So, how do I know if my patient is 

getting better or not?

ÅChange:

ïDo they improve over MDC (measurement 

error) or MCID (Minimal clinically important 

change)?

ïIs that change óenoughô for the patient?

COOR Lab



Error vs. Meaningful Change

ÅChange that is measurement error: 

MDC = statistical error, change scores error

ÅChange that is clinically important: 

ïMinimally Clinically Important Difference (MCID):

ïMCID = change that is important to the patient     

MIC = minimal important change

ïExternal criterion determines pt status after 
treatment: better, worse, or same



How do I know if what the patient 

scores is ñenoughò for them?

ÅOutcomes to use:

ïAnchor for the patientôs score 
ÅPatient satisfaction with body part

ÅPASS ïPatient acceptable symptom state

ÅGRoC ïGlobal Rating of Change

COOR Lab



GROC ïGlobal Rating of Change

Global Perceived Effect

ÅñOverall, how would you describe the change in 

your  __?___ use since your first visit?ò

ÅEx: 15 pt scale

Å7, 9, 11 point/ ratings                                                   

recommended for                                                     

pt ease, psychometrics



ÅFeeling good ïPASS

ïñTaking into account your level of pain and also 

your functional impairment, if you were to 

remain for the next few months as you are 

today, would you consider that your current 

state is satisfactory?ò  ñYesò or ñNoò

ïResponders to treatment

ÅFeeling better ïclinically important change 

(MCID)



Evaluating Change ïtriangulating data

ÅAnchor of Change:

ïGRoC

ïPASS

ïPatient satisfaction with use of body part

ÅAbsolute Change

ïPain

ïDASH, QuickDASH, PENN, WORC

ïPSFS



Systematic Collection of Outcomes

ÅOutcomes Registry

ïOutcomes

ïProcess of Care

ÅElectronic data collection

ïFOTO

ïOthers

COOR Lab



Function/ disability 

Outcome measures

ÅDemonstrate value of care!

ñIn God we trust; all others must bring data.ò   

W. Edwards Deming

COOR Lab



Questions?





Key Metrics for Dx Accuracy

ÅDiagnostic Accuracy values:

ïSensitivity

ïSpecificity

ïPPV: Predictive value of a positive test

ïNPV: Predictive value of a negative test

ïLR+: Positive likelihood ratio

ïLR- Negative likelihood ratio

COOR Lab



Sensitivity and Specificity

ÅSensitivity 

ÅSnNOut = When Sn is high, a Negative test rules Out the 

disease

ÅSpecificity (SpPIn)  

ÅSpPIn = When Sp is high, a Positive test rules In the 

disease.

ÅInterpretation:

ÅIndicates if a test ®s or ¬s disease probability

ÅBUT: No set cut-off to quantify shift in probability

COOR Lab



Likelihood Ratios

ÅMore helpful for Dx

ÅIndicate by how much a given diagnostic test 
result will ®or ¬the probability of the disease.

ÅQuantify shifts in probability of the diagnosis/ 
disorder for an individual patient
ÅEx: +LR= 5: a patient with a + test is 5x more likely 

in a patient with the disease as compared to a 
patient without the disease

ÅMinimal affect of prevalence

COOR Lab



Likelihood Ratio

ñ+ò             ñðò

Interpretation

>10            <0.1 Large & often conclusive 
changes from pre-test to 
post-test probability

5 ï10      0.1 ï0.2 Moderate shifts in pre-test to 
post-test probability

2 ï5       0.5 ï0.2 Small but sometimes 
important changes in 
probability 

1 ï2         0.5 ï1 Small and rarely important 
changes in probability



Recommendation: Dx

Interpretation

Screen (Rule/ Out)

ïSensitivity: SnNOut

* Sn > 80%

ïLikelihood ratio (ïLR)

* ïLR  < 0.5

Confirm (Rule/ IN)

ïSpecificity: SpPIn

* Sp > 80%

ï+Likelihood ratio (+LR)

* +LR  > 2.0

COOR Lab







Dx SA pain - Systematic Reviews
1. Hermans J, JAMA, 2013;  2. Hanchard NCA, Cochrane, 2013;  

3. Hegedus EJ, BMJ, 2012;   4. Alqunaee M, APMR, 2012 

Confirm SA pain

(R/In) ïsingle tests
1- Painful arc
2- Resisted ER 

(ERRT)ïpain or weak
3- Full Can
4- Drop Arm

* Combo of tests too! *

Screen Out SA pain

(R/Out) ïsingle tests
1- Painful arc
2- Resisted ER (ERRT)    
ïpain or weakness

3- Hawkins
4- Neer
5- Full Can
6- Empty/ Jobe Can

BLUF



Combo of Tests: SA Pain
3/3 tests: (Park HB, JBJS; 2005)

Hawkins, Painful arc,                                           

ER resistance (Pain/Weak) 

- All 3+: +LR of 10.56

- All 3-:   ïLR of 0.17

3/5 tests: (Michener LA, APMR, 2009)

ïHawkins, Neer, Painful arc,            
Empty can,  ER resistance

- If > 3+ / 5 : +LR of 2.93

- If < 3+/ 5: ïLR of 0.34

BLUF



Speedôs Test

ÅBiceps pathology / 

labrum / SAIS

ÅResist sh. flex w/ elbow 

ext & forearm supinated

Å+: ant/ sup shoulder pain

ÅNOT useful for Rin or 

Rout any pathology

COOR Lab



Posterior Impingement

ÅPosterior / Internal 

impingement

ÅCompression of the 

tendons between the 

posterior glenoid rim and 

the humeral head

ÅOverhead athletes

ÅIs this a potential in non-

athletes??



Posterior Internal Impingement

ÅImpingement of the 
internal/deep aspect of 
RC tendons on 
posterior superior edge 
of the glenoid

ÅMay be associated with 
anterior instability

ÅRelocation test positive 
for reduction in 
POSTERIOR pain

COOR Lab



Partial tear, articular side 

*most common*

Partial tear, midsubstance

Complete tear, full 

thickness

Partial tear, bursal side


