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Abstract

The effective evaluation and management of orthopae-
dic conditions including shoulder disorders relies upon
understanding the level of disability created by the dis-
ease process. Validated outcome measures are critical
to the evaluation process. Traditionally, outcome mea-
sures have been physician derived objective evaluations
including range of motion and radiologic evaluations.
However, these measures can marginalize a patient’s
perception of their disability or outcome. As a result of
these limitations, patient self-reported outcomes mea-
sures have become popular over the last quarter centu-
ry and are currently primary tools to evaluate outcomes
of treatment. Patient reported outcomes measures
can be general health related quality of life measures,
health utility measures, region specific health related
quality of life measures or condition specific measures.
Several patients self-reported outcomes measures have
been developed and validated for evaluating patients
with shoulder disorders. Computer adaptive testing will
likely play an important role in the arsenal of measures
used to evaluate shoulder patients in the future. The
purpose of this article is to review the general health
related quality-of-life measures as well as the joint-
specific and condition specific measures utilized in
evaluating patients with shoulder conditions. Advances
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in computer adaptive testing as it relates to assess-
ing dysfunction in shoulder conditions will also be re-
viewed.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Health related quality of life evaluation in-
cludes general health measures, health utility mea-
sures, general shoulder measures and condition specific
shoulder measures. A combination of a general/health
utility measure with a shoulder measure or condition
specific measure is needed to fully capture outcomes in
the treatment of shoulder conditions.
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INTRODUCTION

Measuring outcome of orthopedic procedures has
changed remarkably over the last twenty to thirty years.
Objective physician measurements in large part have given
way to subjective patient reported outcome measures' .
The driving force for this was the inherent bias in the
clinician assessment along with how this assessment
method marginalized the patient’s perception of their
outcome” ., Quality of life is the main outcome measure
in orthopedics due to the simple fact that most ortho-
paedic interventions do not increase a patient’s life span,

so survival is not a realistic outcome measure. A growing
body of literature has evolved over the past 30 years re-
garding measurement of health related quality of life in
orthopedic patients, and more specifically patients with
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shoulder disorders, both at baseline and after operative or
non-operative intervention.

Patient reported health related quality of life (HRQoL)
can be measured in multiple ways. Activity level measures
reflect the effect of a disease or intervention on a patient’
s ability to recreate; these are more commonly used in
the evaluation of lower extremity disease because the
lower extremity has a more profound effect upon patient
activity””. However, a shoulder activity level questionnaire
has been published but so far used sparingly in the litera-
ture®”. General HRQol. measures evaluate the effect of
a condition on the patients overall health. These measures
may be less responsive to shoulder diseases and their
treatment because they are designed to evaluate patients
general well beinglg]. Health utility measures allow calcula-
tion of quality adjusted life years (QALY) and are used
to economically evaluate treatments”. Shoulder HRQoL.
measures are designed to either be general shoulder mea-
sures or condition specific measures that are validated
only for certain diagnoses[m’m. The more specific the mea-
sure, the more change the can be elucidated in treatment
of a given shoulder condition, however the more general
the measure the better it judges the patient’s change in
overall health. This article will review the various patient
reported measures used to evaluate patients with shoulder
disorders and the outcome of their treatment.

GENERAL HRQOL AND HEALTH UTILITY
MEASURES

General HRQoL measures are commonly used across
medical specialties. This fact underscores their impor-
tance in the evaluation of patient outcomes from ot-
thopedic conditions. Including general health measures
in the evaluation of shoulder treatment allows the com-
patison of quality of life improvements from orthopedic
intervention to those across other organ systems, and can
be used to compare the effect of treatment of shoulder
conditions to those of the lower extremities. In the cur-
rent era of healthcare reform, using general HRQoL and
health utility measures to evaluate the effect of shoulder
treatment compared to that of other conditions across
the body will be important to justify health care dollars
for the treatment of shoulder disease!"”. This section will
review the most commonly used general HRQoL and
health utility measures in orthopaedics.

The medical outcomes study short form-36 (SF-36)
was originally described in 1992 and is the most com-
monly used tool to assess general health-related quality
of life""". The Sickness Impact Profile and the Not-
tingham Health Profile are other general health related
quality of life measures that ate less commonly used in
the orthopaedic literature but their properties and useful-
ness in musculoskeletal conditions have been recently
reviewed"”. The SF-36 measures eight dimensions of
general health [physical functioning (PF), Role Physical,
Bodily Pain, General Health, Vitality, Social Functioning
(SF), Role Emotional, and Mental Health] and has two

Baishidenge ~ WJO | www.wjgnet.com

624

summary scores [physical component score (PCS) and
mental -component score (MCS)]. The scales are scored
based on general United States population norms with a
mean of 50 and a standard deviation of 10, with a scotre
of 50 for each scale representing “average” health. The
Short-Form-12 (SF-12) was described shortly thereafter
and is a validated brief subset of the SF-36 that provides
good approximation of the SF-36 summary scores (PCS
and MCS) and only moderate approximation of the eight
SF-36 domains'"“.

The Short Forms are the most commonly used gen-
eral health related quality of life measure in orthopedics
and medical research at large[g’m. It has been extensively
validated and is responsive to treatment of many disease
states. For detailed explanation, extensive references, and
information on use of the Short Forms please visit www.
sf-36.0rg. The SF-36 has been used to evaluate patients
after a variety of shoulder surgical procedures includ-
ing rotator cuff repair, anatomic shoulder arthroplasty
and reverse total shoulder arthroplastyﬂg’m. In general
the PCS component of the SF-36 score improves after
surgical treatment while the MCS component has little
changem’zm. Rotator cuff tears, glenohumeral arthritis,
anterior glenohumeral instability, adhesive capsulitis and
impingement have been determined to rank in severity
with hypertension, congestive heart failure, acute myocat-
dial infarction, diabetes mellitus and clinical depression
as evaluated by the SF-36"". Boorman e 2/* has found
that while anatomic total shoulder arthroplasty does not
restore general health status to age adjusted controls it
does provide improvement to the same level as seen after
coronary artery bypass surgery. Finally, most shoulder
outcome instruments do not adequately reflect general
health-related quality of life*Y, Consequently, inclu-
sion of general health-related quality of life measures in
the evaluation of shoulder conditions is recommended
not only because shoulder outcome instruments do not
adequately capture general health status but also as a tool
to compare the outcomes and utility of shoulder diseases
and their treatments to other disease processes.

Health utility measures are another option for the
measurement of general HRQoL. These measures were
developed for use in health economics studies. They
judge the patients health status on a scale that includes 1.0
as perfect health and 0.0 as death, however there are con-
ditions that can be negative, as they are considered worse
than death from a quality of life standpoint**. The rea-
son that these are scaled from 0.0 to 1.0 is that this makes
calculations for QALY easy for economic analyses and
allows comparisons of cost per QALY between different
conditions and treatments, for example justifying the cost
of rotator cuff repair. Vitale e al” showed that the cost
per improvement in quality of life from rotator cuff re-
pair was the equivalent of total hip arthroplasty, coronary
artery bypass, and more cost efficient than the medical
treatment of hypertension. Commonly used health utility
measures are the EuroQol 5-domain (EQ-5D) and the
Short Form 6D (SF-6D), among others, whose proper-
ties are beyond the scope of this review but have been
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recently reviewed”, Of note, the SE-6D can be calcu-
lated if either the SF-36 or the SF-12 is administered as
a general HRQoL measure. Health utility measures are
an important evaluation tool to include in the functional
assessment of shoulder problems if the plan is to under-
stand the financial implications of treatment.

SHOULDER HRQOL MEASURES

While general HRQol. measures are an important part
of evaluating patients with shoulder disease, they are not

responsive enough to evaluate a patient’s overall level of
dysfunction in isolation. Some patients with improve-
ment in shoulder function show a decrease in their SF-36
scales after treatment, likely due to the deterioration of
other conditions affecting their general health at the same
time as their improvement in shoulder pain/ function™.
Because of this, tools evaluating the shoulder or specific
disease affecting the shoulder need to be used to comple-
ment general HRQoL measures. There have been over
thirty shoulder questionnaires described in the literature
for evaluation of shoulder pathologym. These can be
broken down into general shoulder measures and condi-
tion (disease) specific shoulder measures.

General shoulder measures are recommended for
practice-based evaluation of a heterogeneous group of
patients undergoing treatment for shoulder conditions.
Condition or disease specific shoulder measures are de-
signed to evaluate homogenous groups of patients with
a specific diagnosis and are highly recommended for
controlled trials evaluating a specific shoulder disorder.
In general, condition specific shoulder measures are less
commonly utilized in comparison to the general shoulder
measures. The shoulder disorder requiring a condition
specific measure the greatest is shoulder instability since
many patients with symptomatic shoulder instability have
a ceiling effect with general shoulder measures”™. This
section will outline the most commonly utilized general
shoulder measures (Table 1) as well as condition specific
measures for glenohumeral instability and rotator cuff

disease (Table 2).

GENERAL SHOULDER MEASURES

The Constant-Murley score

The Constant-Murley score (CMS) was developed in
1986 and published in 1987 to better estimate the overall
functional state of normal and diseased shoulders™. A
higher score indicates better shoulder function. The CMS
continues to be the most commonly reported outcome
scale in Europe“”. The scale combines two fundamen-
tally different metrics: physical examination findings of
motion and strength (65 points), and patient-reported
subjective evaluation of shoulder function (35 points). In
the original description of the CMS, there was no ratio-
nale reported for the development and selection of items,
or the relative weighting of each component: 15% pain,
20% patient-reported function with activities of daily liv-
ing, 40% range of motion, and 25% strength testing;
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Combining performance-based measures with pa-
tient-reported outcomes could be considered an advan-
tage of the CMS; however, it is likely that the reliability
of the Constant-Mutrley score is reduced because patient
assessment does not necessarily correlate with objective
measurements of shoulder function™ . Still, several
studies evaluating the surgical treatment of rotator cuff
tears and proximal humerus fractures have found satis-
factory correlation between the Constant score and other
patient-reported measures”™ ",

The reliability of the Constant score has been ques-
tioned with a reported variation between observers as
high as 10 units (out of a possible 100)™. Conboy ez @™
found a low interobserver reliability with 3 different ob-
servers evaluating 25 patients using the CMS. On average,
these observers differed significantly with regards to total
score; the 95% confidence interval that a single measure-
ment represented the true score was 17.7 points. These
large, unsatisfactory standard errors contrast the high re-
liability found in the original publication, where only a 3%
interobserver error was reported between 3 observers in
100 abnormal shoulders”™. Measurement error is most
likely attributable to wide variations in strength testing
methodology, which was inadequately explained in the
original description. Constant ef al’ published modifica-
tions and guidelines for use of the CMS in 2008 to ad-
dress these concerns.

Potential advantages of the CMS include its wide-
spread use and prolonged existence, allowing for com-
parisons across procedure and time. Accordingly, popula-
tion normative values of the CMS have been established,
which aid in score interpretationﬁs]. Recently, minimum
clinically important differences (MCIDs) for the CMS
have been reported improving the ability to interpret the
clinical relevance of the score as well as design studies
using the CMS as the primary outcome tool™. The heavy
weighting on range of motion and strength may be of
benefit when assessing rotator cuff repairs and shoulder
arthritis, but has been demonstrated to have problematic
ceiling affects in instability patients”**". Reliability, valid-
ity, and responsiveness of the CMS are detailed in Table 1.

The University of California Los Angeles shoulder score
The University of California Los Angeles (UCLA) shoul-
der score was developed in 1981 before modern psycho-
metric development was routinely used™'!. Consequently,
the methods utilized in its development are not explained,
including question development and weighting. The
score is a combination of physical exam findings (active
forward elevation and strength) and subjective patient-
reported measures (pain, satisfaction, and function). Pain
and function are preferentially weighted (20 out of 35
possible points). A higher score indicates better function.
The UCLA score has been used to assess a variety of
shoulder conditions including total shoulder arthroplasty,
rotator cuff repair, and subacromial decompression'>*”,
Limitations of the UCLA are inherent in its design.
Many of the questions are double-barreled, meaning that
multiple inquiries are combined within a single question.
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Table 1 General shoulder measures

Measure Description Validity Reliability  Responsiveness MCID
The constant 10 items: Criterion validity with WORC, Penn, Very good Excellent 10.4
scorel**747! Physical Examination (4 motion, 1 SST, Oxford, and others. Weaker ICC for except for
strength) correlation with DASH, ASES, SF-36 shoulder Shoulder
Subjective evaluation (1 pain, 4 ADL) Content validity - concern over methods  dysfunction instability
Score: 0-100 (Higher = better) for strength testing 0.8-0.87 Effect size:
65 points for physical examination Construct validity high except for SEM 8.9 Arthroplasty:
35 points for subjective evaluation  shoulder instability; scores and strength 2.23-3.02
decrease with age for both sexes Rotator cuff
repair: 1.92
Shoulder
instability: 0.20
UCLA shoulder 5 items Criterion validity: Correlated sternly ~ Not evaluated Limited Not established
score!?76 781 Likert pain scale (1) with Constant, ASES, and SF-36; fair Evaluation
Function (1) to good correlation with SST; fair Effect size:
Active forward elevation (1) correlation with constant score; very Subacromial
Forward elevation strength (1) good correlation with WOSI decompression
Patient satisfaction (yes/no) Construct validity: Demonstrated 2.73 at 6 mo
Score 0-35 improvement after subacromial Proximal
10 pts for pain/function, 5 pts decompression; UCLA score had poor humerus
each for active foreward elevation,  and fair correlation to forward motion fractures-
strength, and satisfaction and the abduction ratio respectively moderate
Can be converted to 0-100 pts for responsiveness
comparison
DASH”™” 30 items Criterion validity: Correlated with other ~ Excellent Excellent 10 for shoulder
Physical activities in arm, shoulder, scores over different regions of the upper ICC: 0.77-0.98 Effect size complaints
hand (21) extremity and general outcome measures SEM:2.8-5.2  (all studies): 17 for elbow,
symptoms of pain, tingling, weakness including the SF-36 04-1.4 wrist and hand
®) Construct validity Difference between:
Impact on social activities (4) working/not able to work; disease and
Score: 0-100 health state; ability to do what they want
(Lower = Better) versus not able
Must answer 27 questions to be
scored
4 optional sport/music/work items
SSTH 7 12 yes/no items Criterion validity: Strong correlation Excellent Limited 2 for rotator cuff
with ASES, moderately correlated with  ICC: 0.97-0.99 Evaluation disease
physical function portion of SF-12 SEM:N/E  Effect size 0.8
Content validity in shoulder
Differences between: Age groups; instability and
shoulder instability versus rotator cuff rotator cuff
injury; workers compensation status injuries
ASES evaluation 11 items Criterion validity: Strong correlation Excellent Excellent 6.4 for various
form!>*¢7>4! Pain VAS (1) with constant-Murley, UCLA, and SST; ICC:0.84-0.96 Effect size (all shoulder
Function (10) strong correlation with multiple rotator SEM: 6.7 studies) 0.9-3.5  pathologies
Score: 0-100 (Higher is better) cuff specific scores; and highly correlated 12-17 for rotator
50 pts pain/50 pts function with the SF-12 functional domains, but cuff disease

Physician assessment is not scored  not the emotional, mental health, and
social portions.
Content validity
Differences found between: Gotten much
better and slightly better; minimally,
moderately, and maximally functionally

limited

PENN shoulder 24 items Criterion validity: Excellent correlation Excellent ~ Not rigorously 11.4 for patients

scorel®8815] Pain VAS scales with rest, ADLs, with constant; excellent to very good ICC: 0.94 evaluated with shoulder

strenuous activities (3) correlation with ASES; SEM: 8.5 Effect size of problems
Patient satisfaction VAS (1) Content validity: PSS is negatively pain subscale undergoing
Functional assessment section (20)  affected by chest related, but not other 1.84 forall  physical therapy
Score 0-100 (Higher = Better) medical comorbidities; pain subscale comers 21 for
Pain 30 pts was not responsive to surgical and patients with
Satisfaction 10 pts nonsurgical treatments impingement

Function 60 pts

UCLA: University of California Los Angeles; ASES: American shoulder and elbow surgeons; DASH: Disabilities of the arm, shoulder and hand; SST: Simple
shoulder test; PENN: Pennsylvania; MCID: Minimum clinically important difference: SF-36: Short Form 36; SEM: Standard error of measurement; ICC: In-
traclass correlation coefficient; VAS: Visual analog scale; ADL: Activity of daily living.
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Table 2 Condition specific shoulder measures

Instability Description Validity Reliability Responsiveness MCID
WOSI**# 21 items: Content validity: Items established by ~ Excellent Excellent 220/2100
Physical symptoms (10) experts and patients ICC: 0.87-0.98 Effect size:
Sport/recreation/work function (4) Criterion validity: Excellent Correlate: 1.67 for
Lifestyle function (4) VAS Function and DASH, good with stabilization
Emotional function (3) CMS and Rowe
Score: 0-2100
(Lower = Better)
(can be converted into 0%-100% scale)
osIs?! 12 Ttems: Criterion validity: Correlated with Excellent Very good Not reported
Score: 12-60 rowe and constant scores PCC: 0.97 Effect size: 0.8
(Lower = Better)
MIIS%! 22 items: Criterion validity: Low to moderate  Excellent Not reported  Not reported
Pain (4) correlation with shoulder rating ICC: 0.98
Instability (5) questionnaire. Otherwise untested
Function (8)
Occupation and sports (5)
Score: 0-100
(lower = better)
Rowe score'*>*" 3 items: Content Validity: poorly described Fair Very good Not reported
Stability (50 points) development and methodology ICCo.7 Effect size 1.2
Motion (20 points) Criterion Validity: Correlated with
Function (30 points) WOSI and CMS
Score: 0-100
(both subjective and examination
dependant)
Rotator cuff
WORC*! 21 items: Content validity: Items established by ~ Excellent Excellent 245/2100
Physical symptoms (10 items) experts and patients ICC: 0.96 Effect size: 0.96
Sport/recreation/work function (4 Criterion validity: Correlated with
items) ASES, DASH and UCLA
Lifestyle function (4 items)
Emotional function (3 items)
Score: 0-2100
(Lower = Better)
(can be converted into 0%-100% scale)
RCQoL™ 34 items: Content validity: Items established by Poor Excellent Not reported
Symptoms and physical complaints (16 experts and patients ICC: Not Effect size: Not
items) Criterion validity: Correlated with reported reported
Sport/recreation (4 items) ASES. Reported SRM: 1.43
Work related concerns (4 items) Construct validity: able to as average

Lifestyle issues (5 items)
-Social and Emotional Issues (5 items)
Score: 0-3400
(Lower = Worse)

(can be converted into 0-100 scale)

differentiate large and massive tears

difference of
final score =
5%

WOSI: The Western Ontario Shoulder Instability Index; OSIS: The Oxford Shoulder Instability Score; MIIS: The Melbourne Instability Shoulder Scale;
WORC: The Western Ontario rotator cuff index; RCQoL: Rotator cuff quality-of-life measure; MCID: Minimum clinically important difference; ICC: Intra-
class correlation coefficient; VAS: Visual analog scale; SRM: Standardized response mean.

For example, the pain scale responses address both fre-
quency of pain along with analgesia type. Respondents
might have difficulty picking an appropriate response to
the question when they endorse only a portion of one
selection, but not the entire response. Furthermore, the
satisfaction portion of the instrument only allows for
the UCLA score to be logically used post-intervention,
making responsiveness impossible to determine. Like the
Constant score, including both physical exam and patient
self-assessment makes the UCLA multi-dimensional,
meaning that it combines multiple domains into a single
score. The reliability, validity, and responsiveness atre
pootly established compared to other outcome measutes
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(Table 1).

Disabilities of the arm, shoulder and hand

The disabilities of the arm, shoulder and hand (DASH)
was constructed in 1996 viz a collaborative effort by
the Council of musculoskeletal specialty societies, the
American Academy of Orthopaedic Surgeons (AAOS),
and the Institute for Work and Health*". Sophisticated
psychometric techniques were used for item generation
to help establish face validity. Lower scores are associated
with improved function. The 30-question scale assesses
multiple domains including physical function, symptoms,
and social/psychological function.
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The DASH is intended to measure shoulder, elbow,
wrist, and hand function in one combined metric. By
design, it does not discriminate between the affected and
non-affected extremity. These two properties make the
scale more generalizable, but could also be considered
an inherent weakness. For example, functional items may
not reflect a response to treatment if they mostly involve
the dominant arm, especially when the non-dominant
are was treated. Despite the possible limitation of a more
generalized score, Beaton ef al*™ found good correla-
tion and responsiveness comparing the DASH and joint-
specific measures in a combined population of shoulder,
wrist, and hand patients; however, some studies have
found only fair responsiveness with the DASH, especially
regarding hand conditions*".

The DASH has been widely studied and offers several
advantages. It has been validated in over 15 languages,
and normative data has been established for American
and Norwegian populations[5‘47]. These normative values
were 5 for both males and females between the ages
of 20 and 29. They increased to 22 and 13 in females
and males aged 70 to 79, respectivelym. The MCID has
been reported for both shoulder (MCID = 10) as well
as elbow, wrist, and hand patients (MCID = 17)[48]. It is
also freely distributed through the AAOS website and
has been shown to be valid and reliable for many upper
extremity conditions (Table 1). Even though the DASH
has been rigorously correlated with shoulder-specific
measures and has been shown to have sound psycho-
metric properties, it has not been reported frequently in
many shoulder-focused studies. Despite its psychometric
properties, shoulder surgeons tend to favor more familiar
scales such as the CMS, the American shoulder and El-
bow surgeons (ASES), and the simple shoulder test (SST)

allowing comparisons of outcomes with prior studies.

The SST

SST was developed in 1992 to reduce responder burden
and simplify the process of acquiring outcome informa-
tion. Questions were developed from: (1) neer’s evalua-
tion; (2) ASES evaluation; and (3) Patient complaints and
inputs. All twelve questions require yes/no responses.
Although this basic format simplifies the survey, the lim-
ited range of total points could limit the potential of the
SST to detect small but clinically significant changes. The
MCID for the SST has been found to be 2 pointsm].

The SST has overall sound psychometric properties.
Known-group validity tests have shown that the SST can
detect differences expected to be observed across differ-
ent age groups, associated with different shoulder pathol-
ogies including instability and rotator cuff tears, and be-
tween worker’s compensation patients and non-worker’s
compensation patients[sm. The test is responsive; patients
with healed rotator cuff repairs score similarly to normal
healthy controls with proven intact rotator cuff tendons
by ultrasound®". The SST has also been able to distin-
guish between healthy patients and those with shoulder
conditions including osteoarthritis, theumatoid arthritis,
rotator cuff tears, adhesive capsulitis, and instability. The
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validity, reliability, and responsiveness of the SST are not
as well developed as other measures, but it appears to be
psychometrically sound based on available data (Table 1).

The ASES

The ASES score was created by the Society of the Amer-
ican Shoulder and Elbow Surgeons to facilitate standard-
ization of outcome measures and to promote multicenter
trials in shoulder and elbow surgery[sz]. The ASES score
contains a physician-rated and patient-rated section; how-
ever, only the pain visual analog scale (VAS) and 10 func-
tional questions are typically used to tabulate the reported
ASES score. The total score - 100 maximum points - is
weighted 50% for pain and 50% for function. Calcula-
tion of the ASES score is somewhat more arduous that
other shoulder outcome measures”™. The final pain score
(maximum 50 points) is calculated by subtracting the
VAS from 10 and multiplying by five. For the functional
portion, each of 10 separate questions is scored on an
ordinal scale from 0-3 for a maximal raw functional score
of 30 points. The raw score is multiplied by 5/3 to make
the maximal functional score out of 50 possible points.
The pain and functional portions are then summed to
obtain the final ASES score.

Psychometric properties of the ASES have been well
established. The validity, reliability, and responsiveness
have been assessed in a variety of shoulder problems
including: rotator cuff disease, glenohumeral arthritis,
shoulder instability, and shoulder arthroplasty[54’55]. The
ASES score has also been shown to be valid, reliable, and
responsive to non-operative treatments”™. Minimal clini-
cally important difference for the ASES ranges from 6.4
for various shoulder disorders to 12-17 points - depend-
ing on confidence level - in rotator cuff problemsm’sﬂ.
The ASES score has been translated into German and
validated, but is not available in as many languages as the
DASH. Correlation with other shoulder and upper ex-
tremity measures is high for the ASES score (Table 1).

Although the ASES score has been rigorously evalu-
ated, some inherent limitations are noteworthy. Weight-
ing of the ASES score favors the domains of pain and
patient-reported function. Unlike the Constant-Murley
score, physician assessment is not included in the final
score. This could be considered both a strength and
weakness of the ASES, but it should be noted in intet-
preting results. The shoulder instability VAS of the ASES
has been removed in some versions, although the scale
has still been responsive to instability treatments without
this portion of the survey”. A final limitation is that
higher functioning patients may experience ceiling effects

due to the response structure” .

Pennsylvania shoulder score

The pennsylvania shoulder score (PSS) is a 100-point
shoulder specific scale comprised of pain (30%), satis-
faction (10%), and function (60%y). There are three pain
VAS scores: one each for pain at rest, pain with everyday
activities, and pain with strenuous activities. Patient satis-
faction is determined from 0-10 on numeric rating scale.

November 18, 2014 | Volume 5 | Issue 5 |



Wylie ID et a/. Functional outcomes assessment in shoulder surgery

The remaining functional portion of the scale is com-
prised of 20 questions with maximal ordinal responses
that are assigned a maximal value of 3 points each.

The psychometric properties of the PSS appear fa-
vorable, but this scale has not been rigorously tested in
multiple investigations. Leggin ez al™ performed the most
thorough assessment of the PSS finding overall good
reliability, internal consistency, and correlation with the
ASES and CMS. The PSS was found to be responsive,
and had an MCID of 11.4 in patients that underwent
non-operative treatment of various shoulder problems.

The PSS has been used less frequently in the litera-
ture compared to other outcome scales discussed in this
article. It seems that this outcome measure has been em-
braced regionally in the United States, with the majority
of studies using the Penn shoulder scale originating out
of only a handful of institutions. The PSS was used in
one study that recommended against augmentation of
large and massive rotator cuff tears with porcine xeno-
grafts[”]. Proximal humerus fractures, latissimus tendon
transfers for irreparable rotator cuff, and non-operative

therapies have all been evaluated with the pssPHeren,

CONDITION SPECIFIC SHOULDER
MEASURES
Instability

Instability is the most common diagnosis in which condi-
tion specific measures are used. The presentation of pa-
tients with symptomatic instability is different from other
shoulder pathology. After reduction of the acute dislo-
cation, patients with symptomatic instability requiring
treatment commonly present with recurrent instability or
apprehension, not pain and decreased function as is more
common with other shoulder diagnoses. This leads to
poor responsiveness and significant ceiling effects when
general shoulder measures are used for patients with
instabilitylzsj. Because of this, specific instability scores
have been developed to study shoulder instability that
are more responsive to treatment effects”. The most
common validated patient reported outcome measures
for shoulder instability are the Western Ontario Shoulder
Instability Index (WOSI), the Oxford Shoulder Instabil-
ity Score (OSIS), and the Melbourne Instability Shoulder
Scale (MISS). However, the most commonly used evalu-
ation is the Rowe score, which was also the first shoulder
score described in 1978. The Rowe score, similar to the
UCLA shoulder scote, was first desctibed before modern
psychometric development was implemented limiting it’s
psychometric properties . The WOSI, MISS and OSIS
have been developed with recent psychometric evalua-
tions”**>*. The properties of these scores are described
in Table 2. The WOSI is more responsive to treatment
of instability than the Rowe score in patients both non-
operatively and operatively treated for traumatic instabili-
ty . Overall, the WOSI has the strongest psychometric
properties and has undergone the most rigorous testing
despite the fact that the Rowe is the most commonly re-
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ported instability measure. Based upon the strength of its
psychometric properties, the WOSI is the recommended
condition specific instrument for shoulder instability.

Rotator cuff

There had also been evaluation tools designed specifically
for the evaluation of patients with rotator cuff disease.
The two most common rotator cuff specific tools are
the Western ontario rotator cuff Index (WORC) and the
rotator cuff quality-of-life measure (RCQoL). General
shoulder measures are commonly used for patients with
rotator cuff disease as well and these have been shown to
be valid and responsive in this patient population™ ", Be-
cause of the utility of other general shoulder instruments
the need for specific rotator cuff instruments is called
into question. Overall, generalized shoulder instruments
do not show the same kind of ceiling effect with rota-
tor cuff disease that they do with instability. Again, the
WORC has the strongest psychometric properties and
has undergone the most rigorous testing[(’g]. This makes
it the instrument of choice if a condition specific mea-
sure for rotator cuff disease is desired. The properties of
these two scores are presented in Table 2.

COMPUTER ADAPTIVE TESTING

The National Institutes of Health Roadmap Initiative has
recently launched the Patient-Reported Outcomes Mea-
surement Information System (PROMIS) that is available
for clinical use for a variety of health domains, including
physical function™. This novel instrument was devel-
oped to: (1) obtain precise estimations of specific health-
related domains; (2) eliminate floor and ceiling effects
by validating a large “bank” of questions; and (3) reduce
patient respondent burden by minimizing the number of
questions (typically only 3-5)", PROMIS is made pos-
sible using computerized adaptive testing (CAT), which
takes each individual’s previous answer into account when
asking subsequent questions. By asking “intelligent” ques-
tions - ze., it is unnecessary to ask if a patient can comb
their hair if they can throw a baseball - precise results
can be achieved with only a few questions selected from
a large item bank”. Therefore, different sets of ques-
tions will be administered to different individuals with
the results reported on a common scale. This approach
differs from classical test theory, where all (or nearly all)

questions included in the static survey must be answered
[44]

to use the mettic

The PROMIS Physical Function CAT (PF-CAT)
is designed to measure a single domain. This contrasts
with commonly used shoulder scales such as the ASES,
CMS, DASH, and UCLA that lump multiple domains
(pain, physical function, and objective tests) into a single
scale. This can be considered both an advantage and dis-
advantage; however, if desired, CAT tests that measure
pain, anxiety, and depression are also available for admin-
istration. One concern regarding the PF-CAT is that it
includes questions on both the upper and lower extremi-
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ties that could limit the responsiveness of the metric. To
address this concern, an upper extremity CAT (UE CAT)
has been developed and has been shown to correlate
strongly with the DASH in non-shoulder upper extremity
patients””. An upper extremity specific CAT could elimi-
nate small ceiling effects that were found when assessing
the PF CAT in some upper extremity patients' .

In general, the psychometric properties of the PF
and UE CAT have not yet been rigorously evaluated. The
potential benefits of CAT testing include: reduced time
to completion and decreased patient responder-burden;
reducing or eliminating floor and ceiling effects; unidi-
mensionality that could clarify interpretation of results;
and the ability to add or subtract questions from the
item bank without the need to recreate and validate an
entirely new scale. It is likely that PROMIS PROs will be
reported in studies evaluating shoulder outcomes going
forward, and therefore the reader should become aware
of this methodology.

CONCLUSION

A variety of outcome assessment tools can be utilized to

evaluate patients with shoulder disorders including gen-
eral HRQoL measures, health utility measures, general
shoulder HRQol. measures and, in the setting of instabil-
ity, condition specific shoulder measures. The SF-36 and
SF-12 are the most validated and commonly used general
HRQoL measures in the orthopaedic literature. Utilizing
one of these also allows for calculation of the SF-5D as
a health utility measure for economic analysis. There are
multiple general shoulder measures that are acceptable
for use as a general shoulder measure including the ASES
score, SST and CMS, however in the setting of instability
it is recommended to use a condition specific measure
due to the ceiling effects of general shoulder measures.
The WOSI is the most rigorously tested and validated of
the instability measures. Finally, computer adaptive testing
and the PROMIS database is emerging as a unique and
powerful tool in evaluating both general and joint specific
HRQoL that may allow for more efficient evaluation of
patient outcomes in the near future.
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