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Three topics

A Classification of shoulder pain for
rehabilitation

A Outcomes measures
I Demonstrate value of care

A Scapular dyskinesis i what is the value to
evaluate?

USC Division of Biokinesiology

and Physical Therapy



Staged Approach for Rehabilitation
Classification: Shoulder Disorders
(STAR-Shoulder)

Philip W. McClure, Lori A. Michener

PW. McClure, PT, PhD, FAPTA,
Department of Physical Therapy,
Arcadla University, 450 5 Easton

Shoulder disorders are a common musculoskeletal problem causing pain and func- | Rd, Gensida, PA 19018 (U3A).
- - e R C e . X X . T Address 3l correspondence o
tional loss. Traditionally, diagnostic categories are based on a pathoanatomic medical | 5, Jcue st mooures
model aimed at identifying the pathologic tissues. However, the pathoanatomic | srodiaecu.

model may not provide diagnostic categories that effectively guide treatment decision | LA Michener, PT, PhD, ATC, 305,
making in rehabilitation. An expanded classification system is proposed that includes | oo 1 2oHTRE S0
the pathoanatomic diagnosis and a rehabilitation classification based on tissue irrita- |  Southem Calfomia, Los Angeles,
bility and identified impairments. For the rehabilitation classification, 3 levels of alfiemE.

irritability are proposed and defined, with corresponding strategies puiding intensity Lhtl;'jﬁ'fm:ﬁﬁa] ,D’fiﬂzﬁfmﬁ
of treatment based on the physical stress theory. Common impairments are identified trlarﬁhg_tsﬂlfllnnl:n ihﬂuiﬂ;: -:Ilﬁ':-;:llners
and are used to gnide specific intervention tactics with varying levels of intensity. The fj_m 5.95. ;'_:1 _';’E,;}_] morE
proposed system is conceptual and needs to be tested for reliability and validity. This | o < smercan prysical Therpy
classification system may be useful clinically for guiding rehabilitation intervention | Assodstion

and provides a potential method of identifying relevant subgroups in future research
studies. Although the system was developed for and applied to shoulder disorders, it
may be applicable to classification and rehabilitation of musculoskeletal disorders in

other body regions.
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Why Classify?

A Direct Intervention:
I Wh at shoul d be done wi

APrognosis : How shoul
A Communication:

Il Resear ch: Under standi n
iPayers: What 1 s wusual 1

ARThis probl emo us ual
I Does pathology adequately classify?

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Key features

1- Pathology is first step

I But, pathology is not homogenous, thus rehab
treatment is not

2- Then, Rehabilitation decision-making
a- Irritability
b- Impairments

- Match treatment intensity & interventions with further
classification category

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Staged Approach for Rehabilitation of Shoulder Disorders

| Complaint of “Shoulder Symptom™

Level 1: Screening
History, Basic Physical Examination, Red or Yellow Flags

| L
[ Appropriate for J [ ﬁﬁ%ﬁ; J [Hntﬂnppmpﬁatefur]

Physical Therapy and Referral Phwysical Therapy

Level 2: Pathoanatomic Diagnosis
Specific Physical Examination

I
[Shmlder Origin of S}’I'I'IFItGI'I'IS] [I"-.Ic:nsh::lulder Origin of S}’I'I'IFII_"DI'I'IS]
Subacromial Pain ) e | Glenchumeral |
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Level 3: Rehabilitation Classification
(1) Tissue lrritability (Guides Intensity of Physical Stress)
(2) Impairments (Guides Specific Intervention Tactics)

[ | |
High Imritability and Moderate Imitability and Lowv Irritability and
|dentified Impairments Identified Impairments |dentified Impairments




Staged Approach for Rehabilitation of Shoulder Disorders

| Complaint of “Shoulder Symptom™

Level 1: Screening
History, Basic Physical Examination, Red or Yellow Flags

| L

- Appropriate for -

Appropriate for Physical Therapy Mot Appropriate for
Physical Therapy and Referral Phwysical Therapy

I I

Level 2: Pathoanatomic Diagnosis
Specific Physical Examination

I
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Clenchumeral 1 [

Subacromial Pain ) R
\\ Syndrome J [ Adhesive Capsulitis ] l instabiiity

Level 3: Rehabilitation Classification
(1) Tissue lrritability (Guides Intensity of Physical Stress)
(2) Impairments (Guides Specific Intervention Tactics)

[ | |
High Imritability and Moderate Imitability and Lowv Irritability and
|dentified Impairments Identified Impairments |dentified Impairments




Level 2

Pathoanatomic Diagnosés

Subacromial Pain Adhesive Glenohumeral Other
Syndrome Capsulitis Instability

Rotator Cuff

Kev positive findings Key positive findings Key positive findings

dwdz & Am IY(;gment signs  ASpontaneous Adge usu < 40 ?ISH At‘rth”t's
Aainful arc progressive pain Adx disloc / sublux mrag: ures
APain w/ isom resist  A.oss of motion in A\pprehension A\IC It
Aneakness multiple planes AGeneralized laxity A\/Ieural Entrap
. Aatrophy (tear) APain at end-range A:'yofasual .
Gwdzt S hdzdé mfsrfgi;a'g'a

Key negative findings Key negative findings Key negative findings
ASig loss of motion ~ ANormal motion ANo hx disloc
Alnstability signs AAge < 40 ANo apprehension

Pathoanatomic diagnosis based on specific physical examinatiom@ging). Most
diagnostic accuracy studies address this level. As examples, findings are listed for the thr

most common diagnoses only.



Diagnosis of Rotator Cuff Disease

Rotator cuff disease
A Full-thickness RC tear

A Partial thickness _ o
RC tear Singleclinical
A Bursitis Dxcategory:
A Tendinitis
A Tendinopathy - Subacromial
A Subacromial pain syndrome
Impingement

Same general
approach put
Impairments and

irritability

considered for
staged approach
for rehabilitation

USC Division of Biokinesiology

COOR Lab

and Physical Therapy

University of Southern California



What 6s 1 n a n

A@Osubacromial i mping
I Limited support for compression mechanism
| Perpetuates flawed reasoning & treatment

A Rotator Cuff Tendinopathy
I Is the tendon the pain generator?

A Subacromial Pain Syndrome (SPS)

I Allows for uncertainty of the pain generator:
tendons, bursae, bi ceps, CNS,

I Allows for other mechanisms

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Staged Approach for Rehabilitation of Shoulder Disorders

| Complaint of “Shoulder Symptom™

Level 1: Screening
History, Basic Physical Examination, Red or Yellow Flags

| L
[ Appropriate for J [ ﬁﬁ%ﬁ; J [Hntﬂnppmpﬁatefur]

Phwysical Therapy

Physical Therapy and Referral
I I

Level 2: Pathoanatomic Diagnosis
Specific Physical Examination

I
[Shmlder Origin of S}’I'I'IFItGI'I'IS] [I"-.Ic:nsh::lulder Origin of S}’I'I'IFII_"DI'I'IS]
|
Subacromial Pain ) e | Glenchumeral |
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Level 3: Rehabilitation Classification
(1) Tissue lrritability (Guides Intensity of Physical Stress)
(2) Impairments (Guides Specific Intervention Tactics)

[ High Irritability and ] [Muderate Iritability ancq [ Low Irritability and
ts

|dentified Impairmen Identified Impairments

|dentified Impairments




Level 3 Rehabilitation Classification
ATissue Irritability ( guides intensity of physical stress )
Almpairments ( guides specific intervention tactics)
Tissue lIrritability Pain, Motion, Disability
High Moderate Low
History AHigh Pain (> 7/10) AMod Pain (4-6/10) A.ow Pain (< 3/10)

Anight or rest pain

and Aconsistent
Exam APain before end ROM
AAROM < PROM
AHigh Disability
ADASH, ASES)
Interven Minimize Physical
tion Focus >"ess

AActivity modification

AMonitor impairments

Anight or rest pain
Aintermittent

APain at end ROM

AAROM ~ PROM

AMod Disability
ADASH, ASES)

Mild - Moderate
Physical Stress

AAddress
impairments
ABasic level
functional activity
restoration

Anight or rest pain
Anone

AMin pain

w/overpressure

AAROM = PROM

ALow Disability
ADASH, ASES)

Mod 1 High
Physical Stress

AAddress
impairments
AHigh demand
functional activity
restoration




Matched Interventions

Impalrmeant

High Irritability

Moderate Irritabllity

Low Irritabllity

Paim assoclated with local tssue
Injury

Activity modification
Manual therapy
Modalities

Activity modification
Manual therapy
Limited modality use

Mo modalities

Paln assoclated with central
sensitzation

Progressive exposure to activity
Medical management

Limited passive mobility:
Joint/muscle/neural tissues

ROM, stretching, manual therapy:
pain-free only, typically non-end-
range

ROM, stretching, manual therapy:
comfortable end-range stretch,
typically Intermittent

ROM, stretching, manual therapy:
tolerable stretch sensation at

end-range, typically longer
duration and frequency

Excessive passive mobility

Protect joint or tissue from end-range

Develop active control In mid-
range while avoiding end-range
In basic activity

Address hypomobility of adjacent

Develop active control during full-
range, high-level functional
activity

Address hypomobility of adjacent

Mauromuscular weakness

AROM within pain-free ranges

Light or moderate reskstance to

Muoderate or high resistance to

assoclated with atrophy, disuse, fatigue fatique
and deconditioning Mid-ranges Include end-ranges
LFOMIUSCUTAr Wedkness N pain-free ranges TMOVETIENT [ralning w an-demand moverment ralring

assoclated with poor motor
control or neural activation

Consider use of blofeedback,
neuromiuscular gectrical stimulation,
or other activation strategles

emphasls on quallty/precision
rather than resistance according
to motor learning princlples

with emphasis on quality rather
than resistance according to
motor leamning principles

Functional activity Intolerance

Protect joint or tissue from end-range,
encourage use of unaffected reglons

Progressively engage In basic
functional activity

Progressively engage In high-
demand functional activity

Poor patient understanding leading
to Inappropriate activity (or
avoldance of activity)

Appropriate patlent education

Appropriate patlent education

Appropriate patient education




Level 1. Screening
Hx, Basic Phys Exam,
Red or Yellow Flags

Key Decisions:

PT and/or Referrab

Level 2: Pathoanatomic Dx

Specific Physical Exam

Specific Tissue Disorder?

General Intervention strategy ?
ARehalbvs Surgery
A Key tissue & movement
precautions

Prognosis and Patient Education

Level 3: Rehab
Classification
ATissue Irritability
Almpairments

What Physical Stredsitensity?
AMinimal

AModerate

AHigh

What are theKey Impairments

?

driving symptoms or functional loss!




“Wait a minute here, Mr. Crumbley. ... Maybe it
isn’t kidney stones after all.”



One Impairment to Discuss

AScapul ar

USC Division of Biokinesiology COOR Lab

and PhYSical Therapy University of Southern California









Scapular motion deficits & pain

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

A® Upward Rotation

A@ External Rotation
A® Posterior Tilt
* Athletes A = PT

A—u Clavicular Elevation

A - Clavicular Retraction

USC University of
Southern California



Scapular kinematics Meta-analysis
SAIS VS Healthy (Timmons M, JSR, 2012)

A Take home message:
I Kinematics are VARIABLE across populations,

planes
I Scapular plane: largest changes in kinematics
iHowever, small <c¢changese

USC Division of Biokinesiology COOR Lab

University of Southern California

and Physical Therapy



Scapular Kinematics

AThought s é.

I So does scapular dysfunction lead to
the pathology?

AChicken or the egg?

I Meaningfulness of the kinematics

di fferencesée are t he
iImportant???



Maximal Changes from Normal [de(]

Scapular Upward Rotation

16

14

127

10

rehab

load

fatigue

Impinge passive nerve palsy




Scapular Dyskinesis

A How do we measure scapular position & motion?
**Consider how we measure it**

I Lab measures 1 are reliable and valid, but are they
good enough?

Answer: Only deviations over 4- 10A> MDC

I Clinic assessment i how do we measure it?
AObservation: reliable & valid
ABut what does it mean when we see it?
Answer: Maybe nothing?

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Scapular Dyskinesis
Could this mean something?

Dynamic Motion testing?

Scapular Rest Position?
Scapular Asymmetry?




Scapular Dyskinesis Test

(McClure PW et al, 2009; Uhl T et al, 2009)

A Test movements (5 reps)
i Weighted flex (F:3lb / M:5Ib)
I Weighted abduction

A Potential Abnormalities
I Winging
APost displacement- inf angle or medial border
I Dysrhythmia
ALac k of sdapuohumerdl dythm
during raising/lowering
inN+0 Dyskinesis: abnor ma
ANormal, Subtle, Obvious OR
ANormal vs. Obvious




Scapular
Dysrhythmia




Diagnostic accuracy of scapular physical
examination tests for shoulder disorders:

a systematic review

Alexis A Wright,' Craig A \uﬁ..’assinger,2 Mason Frank,® Lori A Michener,*
Eric J Hegedus'

A Can scapular dyskinesis tests
detect scapular impairments?
I YES
I And they are reliable

A Can scapular dyskinesis tests

Dx shoulder pain or pathology?
I No

I Only a few studies, but they all

Indicate the same result- No

I So what can a + test tell you?




Visual Scapular Dyskinesis

A Impairment not a Diagnosis 1
A Present in those with and without shoulder
pain 234°

AASYMETRI CAL scapul ar4m
I Shoulder pain: 7117 76%
I Control group: 7117 77%

1 Wright AA, BJSM, 2012

2 Oyamas, J Athletic Train, 2008

3 MoraisNV, ManTher 2013

4 Uhl TL, Arthroscopy, 2009

5 Struyf, Scand) MedSciSports, 2011

USC Division of Biokinesiology

University of Southern California

and Physical Therapy



Observational Scapular Dyskinesis:
Known-Groups Validity in Patients
With and Without Shoulder Pain

HILLARY A. PLUMMER, PhD, ATC' = JONATHAN C.SUM, PT, DPT, OCS, SCS' = FEDERICO POZZI, PT, PhD!
RINI VARGHESE, PT, MS' = LORI A. MICHENER, PT, PhD, ATC, SC5, FAPTA!

JOURMAL OF ORTHOPAEDIC &7 SPORTS PHYSICAL THERAPY | VOLUME 47 | NUMBER 8 | AUGUST 2017

A NO diff in prevalence btw those with and
without shoulder pain

Blinded Examiner SDTc Abd SDTc Flex
Shouldempain(n=67) 67.2% 67.2%

Control (n=68) 52.9% 61.8%

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Observational Scapular Dyskinesis:
Known-Groups Validity in Patients
With and Without Shoulder Pain

HILLARY A. PLUMMER, PhD, ATC' = JONATHAN C.SUM, PT, DPT, OCS, SCS' = FEDERICO POZZI, PT, PhD!
RINI VARGHESE, PT, MS' = LORI A. MICHENER, PT, PhD, ATC, SC5, FAPTA!

JOURMAL OF ORTHOPAEDIC &7 SPORTS PHYSICAL THERAPY | VOLUME 47 | NUMBER 8 | AUGUST 2017

A Examiner bias? Seems so i UN-blinded
examiner rated higher levels of dyskinesis

Shoulder Pain
InvolvedShoulder SDTc Abd SDTc Flex

BlindedExaminer 66.2% 67.7%
UN-BlindedExaminer 78.5% 80%

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Scapular Dyskinesia

A Asymmetrical or large deviations in motion
may largely be normal variability in motion

Critical and Theoretical Perspective on
Scapular Stabilization: What Does It

Really Mean, and Are We on the Right
Track?

Kevin ]. McQuade, John Borstad, Anamaria Siriani de Oliveira Physical Therapy 2016

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



SDT / Scapular tests

AMay help with different




So, how do we know If scapular motion
|l s related to the r
Is treatment needed?

A Symptom Alteration Tests
I Scapular Reposition Test
I Scapular Assist Test

I Change in pain by 2/ 10 pts
IS meaningful

USC Division of Biokinesiology COOR Lab
and PhYSical ’Iherapy University of Southern California




Scapular Dyskinesis

A Predict if shoulder pain will occur?

A Pre-season scapular dyskinesis:

Is that athlete more likely to develop
shoulder pain?

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Scapular Dyskinesis: limited ability to predict development o
shoulder pain

Scapular dyskinesis increases the risk of future
shoulder pain by 43% in asymptomatic athletes: a

systematic review and meta-analysis

Darren Hickey, Veronica Solvig, Vinicius Cavalheri, Meg Harrold, Leanda Mckenna BJSM, 2017

Conclusions Athletes with scapular dyskinesis have
43% greater risk of developing shoulder pain than those
without scapular dyskinesis. Oddr 121365 - 121/486 G chance

S 2 e DD DD DDDDDODND D)
A o SemmSi i
o e
Relative Risk (RR) = 1.43 - .
- u L:::)_ B 'I:f.:\:x"x:(: G
) . -
I SDT: 1 out 4 chance of sh pain e Ve
s oo

+SDT: 1 out 3 chance of sh pain

+R1.43
P @o@

V4 "
O z e " Odds(posy: 173:365 = 173/538 chance
..............................
.
L]

+SDT A 33% develop sh pain «ﬁiﬁ’»‘”m?"izif’ms»g
--SDT A 25% develop sh pain




What does this all mean?

A Scapular position and motion tests, and
symptom alteration tests are reliable and
some evidencetoindicatei f 0 s o me't
Wr ongao (val i1 dity for

A Scapular alteration tests can alter
symptoms (more about that in lab)

A Limited ability to predict development of
shoulder pain

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



ADbility to drive clinical
decision-making?
ADo the tests tell us:

1- If this relates to their shoulder pain?
AMaybe symptom reproduction tests can -
maybe
I What to do to correct/ the problem; I.e.,
enable treatment decision-making?
ANo i evidence does not indicate
I Impairment tests of other deficits are needed

AFlexibility, 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?

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



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

NThose who claim to kno
evidence are, at best, proclaiming their faith,
not their knowl edgeo

Jules Rothstein, Editor emeritus, Phys Ther

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Determining VALUE

A Outcome measures i A MUST!

A Comprehensively assess what is important
to the patient
A Open a dialogue about:

I what is specifically difficult to do and
I what is important to them

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



IS my patient getting better or not?

A Outcomes to use:
I Disease-specific or body-part specific
A Shoulder specific: e.g, DASH, PENN, etcé )

ADisease specific: e.g., WORC
APSFS i Patient-specific functional scale

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



QuickDASH

- NOTATALL SUGHTLY ~MODERATELY ~ ST EXTREMELY I
| te 7. During the past week, to what extent has your
caserna arm, shoulder or hand problem interfered with 1 2 3 4 1
your normal social activities with family, friends,
neighbours or groups? -
NOT LIMITED SUGHTLY  MODERATELY VERY UMABLE -
1. Open AT ALL LIMITED LIMITED LIMITED

3 Dohe 8 During the past week, were you limited in your

work or other regular daily activities as a result 1 2 3 4 5
of your arm, shoulder or hand problem?
3. Carry
4. ‘Wash Please rate the severity of the following symptoms
in th& Iast w,&&k_ {EI'.I'G'E' numbeﬁl HOMNE AAILD MODERATE SEVERE EXTREME
5 Usea
9. Arm, shoulder or hand pain. 1 2 3 4 5
6. RE':_:rEE 10. Tingling (pins and needles) in your am, 1 2 3 a 5
— shoulder or hand.
eg.,
50 MUCH
NO MILD MODERATE SEVERE DIFFICULTY
DIFAICULTY  DIFFICULTY DIFFICULTY  DIFFICULTY  THAT |
CAN'T SLEEP
11. During the past week, how much difficulty have
you had sleeping because of the pain in your arm, 1 2 3 4 5

shoulder or hand? (circle numiber)



Penn
Shoulder

Score
A Pain
(01 30 pts)
| Rest
I Normal ADL
| Strenuous

A Satisfaction
(0-10 pts)

The Penn Shoulder Score, Part 1: Pain and Satisfaction !

Please circle the number closest to your level of pain or
satisfaction

Pain at rest with your arm by your side:

0 1 2 3 4 5 6 7 8 9 10
No pain Worst pain
possible

Pain with normal activities (eating, dressing, bathing):

0 1 2 3 4 5 6 7 8 9 10
No pain Worst pain
possible

Pain with strenuous activities (reaching, lifting, pushing, pulling,
throwing):

0 1 2 3 4 5 6 7 8 9 10
No pain Worst pain
possible

Pain score:

How satisfied are you with the current level of function of your
shoulder?

o 1 2 3 4 5 6 7 8 9 10
No pain Worst pain
possible




11

. Carry a briefcase/small suitcase with affected arm.

12.

Place a soup can (1-2 Ibs.) on a shelf at shoulder
level without bending elbow.

| O ]

[ La-]

13.

Place a one gallon container (8-10 Ibs.) on a shelf at

Shoulder level without bending elbow.

[ =)

14,

Reach a shelf above your head without bending
your elbow.

| = ]

15.

Place a soup can (1-2 Ibs.) on a shelf overhead
without bending your elbow.

[ =)

16.

Place a one gallon container (8-10 Ibs.) on a shelf
Overhead without bending your elbow.

. Perform usual sport/hobby.

| O ]

18.

Perform household chores
(cleaning, laundry, cooking).

| O ]

19.

Throw overhand/swim/overhead raquet sports.
(circle all that apply to you)

| O ]

20.

Work full-time at your regular job.

| = ]




WORC- modified to numeric

Western Ontario Rotator Cuff Index (WORC)

Section B: Sports/Recreation

The following section concerns how vour shoulder problem has affected vour sports or recreational activities in
the past week. Please circle the best number that describes vou.

Section C: Work

The following section concerns the amount that vour shoulder problem has affected vour work around or outside

’: of the home. Please circle the best number that describes you.
?I

Section D: Lifestvle

The following section concerns the amount that your shoulder problem has affected or changed vour lifestvle.

Please circle the best number that describes vou.

None Extreme

15. How much difficulty do you have sleeping because of

Section E: Emotions

The following questions relate to how vou have felt in the past week with regard to vour shoulder problem. Please

circle the best number that describes vou.

Extreme

19. How much frustration do you feel because of your
shoulder?

20. How “down 1n the dumps™ or depressed do you feel
because of your shoulder?

21. How worried or concerned are you about the effect of
your shoulder on your occupation?




m [ he Patient-Specific Functional Scale

=

Activity: Difficulty Level:

1. 01 2 3 4 5 6 7 8
unable
to perform
activity

2. 01 2 3 4 5 6 7 8
unable
to perform
activity

3. 01 2 3 4 5 6 7 8
unable
to perform
activity

Total: [ 30 = = 30 = final score /10 (10 = full function)

Please idenftify 3 important activifies that you are unable to do or are having difficulty as a result of your
problem. Please rate the level of difficulty you are having with the 3 activities that you are unable to do
or are having difficulty with as a result of your problem, using the scale provided.

10

able to perform
activity at the same
level as before

10

able to perform
activity at the same
level as before

10

able to perform
activity at the same
level as before

USC Division of Biokinesiology

and Physical Therapy

University of Southern California




So, how do | know If my patient Is
getting better or not?

A Change:

I Do they improve over MDC (measurement
error) or MCID (Minimal clinically important

change)?
ils that change oO0enough

USC Division of Biokinesiology COOR Lab

University of Southern California

and Physical Therapy



Error vs. Meaningful Change

A Change that is measurement error:
MDC = statistical error, change scores error

A Change that is clinically important:
I Minimally Clinically Important Difference (MCID):
I MCID = change that is important to the patient
MIC = minimal important change

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

USC Division of Biokinesiology

and PhYSical ’Iherapy University of Southern California



How do | know If what the patient
scores IS Nenouc

A Outcomes to use:

ifAnchor for the patient .
APatient satisfaction with body part

Satisfaction: How satisfied are you with the current use /function of your injured body part?

0 1 2 3 4 2 6 T 8 9 10
Mot Satisfied Very Satisfied

APASS i Patient acceptable symptom state
AGRoC i Global Rating of Change

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



GROC 1 Global Rating of Change
Global Perceived Effect

AiOverall, how would you
your ? use sSsince Yy

A very great deal worse (-7)
A great deal worse (-6)

A Ex: 15 pt scale _ Quuite a bit worse (-5)
Moderately worse (-4)
Somewhat worse (-3)

A 7,9 11 pomt/ ratings ~ Alittle bit worse (-2)

A tiny bit worse, almost the same (-1)

recommended for _ About the same. no change (0)
' A tiny bit better, almost the same (+1)
pt ease, pSyChometrICS A luttle bit better (+2)
_ Somewhat better (+3)
Moderately better (+4)

. .. C 1. . ~ Qute a bit better (+3)
USC Division of Biokinesiolog [N RN aa0

and Physical Therapy A very great deal better (+7)




Feeling Good Rather Than Feeling Better Matters

More to Patients

FLORENCE TUBACH,' MAXIME DOUGADOS,* BRUNO FALISSARD,? GABRIEL BARON,'
ISABELLE LOGEART,* ano PHILIPPE RAVAUD'

A Feeling good i PASS

inTaki ng 1 nto account vy
your functional impairment, if you were to
remain for the next few months as you are
today, would you consider that your current
state I s satisfactory?:

I Responders to treatment

A Feeling better i clinically important change
(MCID)

Conclusion. Patients consider that they experienced an important improvement only if this improvement allowed them
to achieve a state they consider satisfactory. The most appropriate means to assess the response to therapy seems to be
to assess whether patients feel good (i.e., achieve the patient acceptable symptom state).



Evaluating Change 1 triangulating data

A Anchor of Change:

I GRoC

I PASS

| Patient satisfaction with use of body part
A Absolute Change

I Pain

i DASH, QuickDASH, PENN, WORC

i PSFS

USC Division of Biokinesiology

and PhYSical ’Iherapy University of Southern California



Systematic Collection of Outcomes

A Outcomes Registry

I Outcomes A\ PHYSICAL THERAPY
OUTCOMES REGISTRY
F

I Process of Care

A Electronic data collection
I FOTO FOCUS ON®

I Others m OUTCOMES INC

THERAPEUTIC
MEASURE OUTCOMES - MANAGE QUALITY+- MARKET STRENGTHS

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Function/ disability
QOutcome measures

A Demonstrate value of care!

~S

nln God we trust: al |
W. Edwards Deming

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Questions?

USC University of
Southern California
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Key Metrics for Dx Accuracy

A Diagnostic Accuracy values:
I Sensitivity
I Specificity
I PPV: Predictive value of a positive test
I NPV: Predictive value of a negative test
I LR+: Positive likelihood ratio
I LR- Negative likelihood ratio

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Sensitivity and Specificity

ASensitivity

A snNOut = When Sn is high, a Negative test rules Out the
disease

ASpecificity (SpPIn)

A SpPIn = When Sp is high, a Positive test rules In the
disease.

A Interpretation:
Alndicates if a test ®s or s disease probability
ABUT: No set cut-off to guantify shift in probability

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



Likelilhood Ratios

AMore helpful for Dx

A Indicate by how much a given diagnostic test
result will ® or - the probabillity of the disease.

AQuantify shifts in probability of the diagnosis/
disorder for an individual patient

AEx: +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

AMinimal affect of prevalence

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



| ikelihood Ratio

Interpretation

~S

1717 2

05 171 1

N+ 0 00 A

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

5710 0.1 T 0.2 |Moderate shifts in pre-test to

post-test probability

Small but sometimes
Important changes in
probability

Small and rarely important
changes in probability




Recommendation: Dx

Interpretation
Screen (Rule/ Out) Confirm (Rule/ IN)
I Sensitivity: SNNOut I Specificity: SpPIn
* Sn > 80% *Sp > 80%

i Likelihood ratio (i LR) 1 *Likelihood ratio (+LR)
*71 LR <0.5 *+LR > 2.0

USC Division of Biokinesiology COOR Lab

and PhYSical ’Iherapy University of Southern California



“Mr. Osborne, may | be excused?
My brain is full.”



Staged Approach for Rehabilitation of Shoulder Disorders

| Complaint of “Shoulder Symptom™

Level 1: Screening
History, Basic Physical Examination, Red or Yellow Flags

| L

- Appropriate for -

Appropriate for Physical Therapy Mot Appropriate for
Physical Therapy and Referral Phwysical Therapy

I I

Level 2: Pathoanatomic Diagnosis
Specific Physical Examination

I
[Shmlder Origin of S}’I'I'IFItGI'I'IS] [I"-.Ic:nsh::lulder Origin of S}’I'I'IFII_"DI'I'IS]

Clenchumeral 1 [

Subacromial Pain ) R
\\ Syndrome J [ Adhesive Capsulitis ] l instabiiity

Level 3: Rehabilitation Classification
(1) Tissue lrritability (Guides Intensity of Physical Stress)
(2) Impairments (Guides Specific Intervention Tactics)

[ | |
High Imritability and Moderate Imitability and Lowv Irritability and
|dentified Impairments Identified Impairments |dentified Impairments




"Dx SA pain - Systematic Reviews

1. Hermans J, JAMA, 2013; 2. Hanchard NCA, Cochrane, 2013;
3. Hegedus EJ, BMJ, 2012; 4. Algunaee M, APMR, 2012

Confirm SA pain Screen Out SA pain
(R/In) T single tests (R/Out) T single tests
1- Painful arc 1- Painful arc
2- Resisted ER 2- Resisted ER (ERRT)
(ERRT)i pain or weak [ pain or weakness
3- Eull Can 3- Hawkins
4- Drop Arm 4- Neer

5- Full Can
6- Empty/ Jobe Can

“l

* Combo of tests too! *




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-: TLR of 0.17

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

I Hawkins, Neer, Painful arc,
Empty can, ER resistance

-1f>3+/5:+LR of 2.93
-1f<3+/5: 1TLR 0f 0.34




SpeedoOs Tes

A Biceps pathology /
labrum / SAIS

A Resist sh. flex w/ elbow
ext & forearm supinated

A +: ant/ sup shoulder pain @

A NOT useful for Rin or
Rout any pathology

USC Division of Biokinesiology COOR Lab
and PhYSical ’Iherapy University of Southern California



Posterior Impingement

Figure: Mary Albury Moves

APosterior/ Internal
Impingement
ACompression of the

tendons between the

posterior glenoid rim and
the humeral head

Aoverhead athletes pingement

Als this a potential in non-
athletes??

Greater luberosity
of the humeral
haad

Supraspinalus
lendon

Figure 3. Posterior supedor glenoid impingement occurs
when the amn iz abducted 90° and maximally extemally
totated, and the posteriorinferior aspect of the supra-
spinatus tendon is impinged between the greater

tuberasity of the humeral head and the postenar B
superor labrum.

USC Division of Biokinesiology
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Posterior Internal Impingement

A Impingement of the
Internal/deep aspect of
RC tendons on
posterior superior edge
of the glenoid

A May be associated with
anterior instability

A Relocation test positive
for reduction In
POSTERIOR pain

USC Division of Biokinesiology

COOR Lab

and Physical Therapy

University of Southern California



Partia' tear bursa' Side Pal’tia| tearmidSUbStance

Partial tear, articular side Complete tear, full
*most common* thickness



