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Convergent Validity of the Constant-Murley Outcome
Measure in Patients with Rotator Cuff Disease

Helen Razmjou, Andrea Bean, Joy C. MacDermid, Varda van Osnabrugge, Niki Travers,
and Richard Holtby

ABSTRACT

Purpose: Despite the popularity of the Constant-Murley score (CMS), a combined patient-report and objective (health professional administered) shoulder
outcome measure, minimal information exists on its reliability or validity. The purpose of this study was to examine (1) internal consistency and convergent
validity of the CMS and (2) the degree to which other shoulder measures explain variation in range of motion and strength components of the CMS.
Methods: In this cross-sectional study of outcome measures, 45 patients undergoing conservative or surgical treatment for rotator cuff disease
participated. Two disease-specific outcome measures, one shoulder-specific measure, and one upper extremity outcome measure were compared to
the CMS.

Results: Correlations between competing measures and relative total CMS were moderate (0.56 to 0.75). The American Shoulder & Elbow Score, the Upper
Extremity Functional Index, the Western Ontario Rotator Cuff Index, and the Rotator Cuff Quality of Life index explained 38%, 28%, 26%, and 10% of
variance of the objective component of the CMS respectively.

Conclusions: The patient-report component of the CMS measures a multidimensional concept. The strength component had moderate correlations with
isometric strength measures of the shoulder external rotators and abductors. The total CMS appears to measure a construct that is not totally captured by
competing measures. The unexplained variance may be due, in part, to the lack of importance of the patient’s physical impairment to symptoms or activity
limitations as measured by other instruments.
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RESUME

Objectif: Bien que le Constant-Murley Score (CMS), qui inclut une autoévaluation de I'épaule par le patient et une mesure de résultat objective (administrée
par le thérapeute), soit populaire, peu d’information existe sur sa fidélité et sa validité. Cette étude avait pour buts d’examiner 1) la constance interne et la
validité convergente du CMS et 2) le degré auquel d’autres mesures de I’épaule expliquent la variation dans I'amplitude articulaire et dans les éléments de
la force du CMS.

Methodes: 45 patients qui subissaient un traitement conservateur ou chirurgical pour une maladie de la coiffe des rotateurs ont participé cette étude
transversale des mesures d’'impact. Deux mesures d’impact spécifiques la maladie ont été comparées au CMS: une mesure spécifique de I'épaule et une
mesure des membres supérieurs.

Resultats: Les corrélations entre les mesures concurrentes et le CMS total relatif étaient modérées (0,56 0,75). L’American Shoulder & Elbow Score,
I’Upper Extremity Functional Index, le Western Ontario Rotator Cuff Index et le Rotator Cuff Quality of Life Index expliquaient une variance de 38%,
28%, 26% et 10%, respectivement, dans la mesure de résultat objective du CMS.

Conclusions: L'élément d’autoévaluation par le patient du CMS mesure un concept multidimensionnel. L’élément de force avait des corrélations modérées
avec les mesures isométriques de force des rotateurs et des abducteurs externes de I'épaule. Le CMS total semble mesurer un concept qui n’est pas
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complétement compris par les mesures concurrentes. La variance inexpliquée peut étre due, en partie, au manque d’importance de la déficience physique
ou des limites de I'activité du patient sur les symptomes mesurés par d’autres instruments.

Mots clés: Constant-Murley, mesure d’impact, fiabilité, maladie de la coiffe des rotateurs, validité

BACKGROUND

Clinical outcome measures are used to represent
patient status and to evaluate important clinical changes
that result from treatment. Based on the International
Classification of Functioning, Disability and Health
(ICF) defined by the World Health Organization,' the
term “functioning” refers to all body functions, activities,
and participation while the term “disability” includes the
interaction between impairments and activity limitations
or participation restrictions. Increasingly, clinicians
and researchers are using standardized outcome
measures to understand how impairments contribute to
disability. In addition, greater attention is now being
paid to the theoretical constructs underlying outcome
measures.

The Constant-Murley score (CMS), developed in
1986, is a commonly used shoulder-specific outcome
measure. It is a summative scale that provides a global
score based on weighted measures of physical impair-
ments in range of motion (ROM) and strength, along
with patient report of pain and activity limitation.
Although the conceptual framework for development
of the CMS has not been described, the emphasis on
symptoms and functional difficulties would suggest
that the CMS is a disability measure. The patient-report
component of the CMS documents pain and difficulty
in activities of daily living, work, sport, and sleep.’
Discriminative and evaluative properties of these differ-
ent metrics would likely vary. The “objective” clinical
assessment involves having a health professional mea-
sure ROM and strength. A unique feature of the CMS
is that it allows for age- and sex-related changes in the
musculoskeletal system by converting the absolute score
to the relative score to adjust for age and sex. This nor-
malization is based on ROM and strength measurements
of 900 healthy individuals.?

The CMS has been widely used in North America and
Europe, with some information on its reliability.*™*°
Because of variations in application and scoring of
this measure, information on its validity may not be com-
parable across studies.''™"* A number of other additional
issues might compromise the validity of the CMS,
particularly when it is used in comparisons across differ-
ent centres. Moseley originally described the strength
measurement for the CMS through the use of either an
unsecured cable tensiometer or a spring balance held
at arm’s length at 90° of forward flexion in the sagittal
plane and 90° of abduction in the coronal plane.'
Although standardization is important for minimizing

measurement error, Constant and Murley did not elabo-
rate on the exact position of the hand, elbow, or shoulder
or on the method for obtaining the strength score.
For example, the plane of elevation, the duration of
each measurement, and the number of repetitions are
not specified. To improve consistency among clinicians
and researchers, the European Society for Surgery of
the Shoulder and Elbow (ESSSE) has provided guidance
on the preferred use of the outcome scores.”
Such recommendations are not uniformly applied, how-
ever, and potential variations have not been tested
for equivalence.

The CMS is distinguished from other shoulder out-
come measures that are primarily self-reported by the
fact that the health professional-administered compo-
nent accounts for 65% of the total score. For this
reason, it is important to understand the relationship
between the CMS and competing self-report shoulder
scales. Since the measure of CMS strength is also
unique, understanding how it correlates with simple iso-
metric tests would be informative. In addition, as noted
earlier, because of the lack of proper description of the
CMS in previous studies, it is difficult to generalize the
previous reliability and validity results. Therefore, the pri-
mary purposes of this study were to examine

1. the distribution of scores and internal consistency of
the CMS,

2. cross-sectional convergent validity of the relative
CMS total score with four self-report outcome
measures,

3. the relationship between measured isometric
strength in three directions and the strength score
of the CMS, and

4. the extent to which different patient-report outcome
measures explain variance in ROM and strength sub-
scales and total score of the relative CMS.

The following hypotheses were tested:

1. Internal consistency analysis examined the relation-
ship between subcategories of the patient-report
component of the CMS. A low Cronbach’s alpha cor-
relation coefficient (¢<0.70) was expected, because
each component of the patient-report score is
intended to measure a different entity.

2. Analysis of convergent validity (the extent of correla-
tion among measures at one point in time) examined
the extent to which the total score of the relative
CMS agreed with the result of other measures
believed to be assessing the same attributes (symp-
toms and activity limitations). A priori predictions
were made based on the conceptual model of the
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CMS and results of previous studies.''® We pre-
dicted that the correlation between total score on
the CMS and the Western Ontario Rotator Cuff
Index (WORC), the Rotator Cuff Quality of Life
index (RC-QOL), the American Shoulder & Elbow
Score (ASES), and the Upper Extremity Functional
Index (UEFI) would be moderate (r=0.50-0.80),
because the CMS combines patient report with
objective joint-specific measures, with some empha-
sis on pain and activity limitation.

3. It was hypothesized that the isometric strength com-
ponent of the CMS would have a moderate correla-
tion with isometric shoulder abduction and internal
and external rotation in neutral position (r=0.50-
0.80).

4. The last hypothesis was that other shoulder measures
should explain a moderate amount of variance of the
CMS objective component.

METHODS
Participants

To examine the generalizability of the results to mild
and severe rotator cuff disease, the study involved two
groups of consecutive patients: (1) patients diagnosed
with impingement syndrome or partial thickness rotator
cuff tears (based primarily on clinical examination; some
patients had undergone ultrasound or MRI), and (2)
patients referred for rehabilitation following repair of
full-thickness rotator cuff tears. Patients with referred
pain, systemic inflammatory disease, or fractures of the
upper extremity were excluded. All subjects provided
informed consent. Approval for use of human subjects
was obtained from the Research Ethics Board of the
Sunnybrook Health Sciences Centre.

Outcome Measures

Eight to 10 weeks after the initiation of physical ther-
apy treatment, all patients were provided with two dis-
ease-specific outcome measures, the WORC index'® and
the RC-QOL index;'” two shoulder-specific measures, the
CMS? and the ASES score;'® and one upper extremity
outcome measure, the UEFI index.'® Several studies
have reported the extent to which these measures’
scores have been shown to be reliable and valid.'"'*16-22

Although the framework for development of the
WORC and RC-QOL indices was to measure quality of
life (QOL) in different domains related to health, the
focus of both instruments is to document symptoms,
emotional difficulties, and activity limitations.
Functional status is a health-related variable that is
often confused with QOL. It is important to note that
symptoms and functional difficulties secondary to rota-
tor cuff disease can reduce QOL, and perhaps that is why
they have been included in these types of questionnaires.
However, not all individuals with reduced QOL
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experience the same symptoms or functional difficul-
ties.”®> This lack of reciprocal relationship between
items that represent side effects of a disease (i.e., causal
variables of QOL, such as pain, stiffness, and difficulty
performing a task) and overall QOL suggests that the
RC-QOL and WORC are predominantly measures of dis-
ability rather than QOL.>® The UEFI is a pure functional
measure for the upper limb, without any items directly
related to symptoms. The ASES assigns 50 points to pain
and 50 points to difficulty in performing upper-limb
activities, work, and sport; it is consistent with the defi-
nition of a disability measure.

There are four CMS categories for pain: no pain
(15 points), mild pain (10 points), moderate pain
(5 points), and severe pain (0 points). Scores for activities
of daily living (work and sports activities) vary from 0
(severe restriction) to 4 (no restriction). Sleep is categor-
ized as not disturbed (2), grossly disturbed (1), or severely
disturbed (0). Functional positioning is rated from 2 to 10
to signify waist-level to above-head movements as per-
ceived by the patient. For the present study, strength and
ROM were measured within the “pain-free” range, based
on recommendations of ESSSE.'® Assessing performance
within the pain-free range is expected to provide a better
representation of actual function.

The ROM and strength assessments were performed
with the patient in sitting or standing position. No rota-
tion of the upper body was allowed during the examina-
tion. Shoulder flexion, abduction, external rotation, and
internal rotation (hand behind back) were measured sep-
arately. In the CMS system, there is precise information
about how the points are calculated for flexion and
abduction. The range is categorized in six mutually exclu-
sive ranges of 0-30°, 31-60°, 61-90°, 91-120°, 121-150°,
and 151-180°. Each range greater than 30° receives
2 points, with a maximum of 10 points. External rotation
was measured depending on where the elbow and hand
were in relation to the head; the hand was not allowed
to touch the head. Two points were allocated for each
of the following movements, with a minimum of 0 and
maximum of 10 points: hand behind head with elbow
forward; hand behind head with elbow back; hand on
top of head with elbow forward; hand on top of head
with elbow back; and full elevation from on top of
head. Internal rotation was based on anatomical land-
marks attained by the end of the thumb of the reaching
hand. These landmarks are the greater trochanter (lateral
thigh), the gluteal region, the lumbosacral junction,
L3 (waist), T12, and T7 (interscapular area).

The ESSSE'® recommends the scapular plane instead
of flexion and abduction planes for strength measure-
ment using a mounted tensiometer. Since the assessment
was performed in different clinic rooms where securing
the tensiometer on the floor was not feasible, we modi-
fied the protocol by using an unsecured tensiometer.
Therefore, strength was measured with a simple
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Figure 1

Strength measurement with a tensiometer in scapular plane.

tensiometer with the shoulder at 90° of elevation in the
plane of the scapula and the elbow extended while the
clinician pulled down on the tensiometer (see Figure 1).
The maximum “pain-free” force that the patient could
resist for 5 seconds as the examiner pulled down on the
device was measured. One point was awarded for each
pound lifted, to a maximum of 25 pounds. In the case of
pain while holding the position, strength was given a
score of zero.

The absolute CMS is based on a 100-point scale; the
patient-report component is equal to 35 points, while
measures of ROM and strength add up to a maximum
of 65 points (40 points for ROM and 25 points for
strength). The minimum absolute score is 0; 100 is the
highest raw score, indicating full pain-free function. The
relative CMS is calculated by normalizing for age and
sex using the formula provided by Constant and
Murley.? It is common practice to treat ordinal variables
as interval-scaled variables when calculating the total
score of patient-report measures of disability, and,
despite controversy on the best analytical approach for
rating scales, treating the total aggregate score as an
interval-level measure does not introduce a major
bias.?*?® The original authors** and authors of all subse-
quent studies that have used the CMS as an outcome
measure have made the assumption that equal distances
between response choices represent equal distances on
the pain or function dimensions. In the present study,
therefore, we examined the subcategories as interval
variables.

As a part of this study, isometric strength assessments
of abduction, internal rotation, and external rotation
were conducted using a hand-held dynamometer
(ALIMED Inc., Dedham, MA 02027-9135) calibrated
for each patient. Reliability of hand-held dynamometer
scores has been reported to be high.?®*” Assessment
was performed with the patient sitting with the arm
in a neutral position and the elbow tucked in against
the body. The dynamometer was placed on the inner or

Table 1 Demographic Frequency Distribution for 45 Participants: N (%).
Sex Female 24 (53%)
Male 21 (47%)
Dominant side Right 37 (82%)
Left 8 (18%)
Affected side Right 31 (69%)
Left 14 (31%)
Status Surgical 33 (73%)
Non-surgical 12 (27%)
Symptom characteristics Night pain 28 (62%)
Loss of motion 33 (73%)
Weakness 34 (76%)
Pain on movement 37 (82%)
Mechanism of injury Insidious 13 (29%)
Repetitive activities 11 (24%)
Fall on an outstretched arm 6 (13%)
Direct blow 5 (11%)
Other 10 (22%)

outer aspect of the distal one-third of the forearm for
internal and external rotation respectively. Abduction
was assessed with the dynamometer placed in the outer
aspect of the mid-upper arm. The average of three efforts
(held for 3 seconds) was used for each movement.

Statistical Analysis

Descriptive statistics were calculated for age, sex,
affected and dominant side, mechanism of injury, symp-
toms, scores of pain-free range of motion and strength,
and total scores for all measures (see Tables 1 and 2).
Cronbach’s alpha was calculated to examine the extent
of homogeneity and internal consistency between differ-
ent patient-report subcategories. Pearson correlation
coefficients and 95% confidence intervals were calculated
to examine (1) convergent validity between the total
scores of all measures and (2) correlations between iso-
metric strength measurements (abduction, internal rota-
tion, external rotation) and the CMS strength score on
the affected side.

Separate linear regression analyses were conducted
for total scores of the competing shoulder measures
(ASES, UEFI, RC-QOL, WORC) as the only predictor
variable in the model. Pain-free ROM, pain-free strength,
and total objective CMS were used in separate analyses
as the sole dependent variable. We calculated 95% con-
fidence and prediction bands. Confidence bands are
applied when estimating the mean value of the depen-
dent variable for a specific independent variable value;
prediction bands are applied when estimating the depen-
dent variable value for an individual for a specific inde-
pendent variable value. The SAS version 9.1 statistical
package (SAS Institute, Cary, NC) was used for all
analyses.

RESULTS

Forty-five subjects, 21 men and 24 women whose
average age was 56.84 years (minimum, maximum: 25,
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Table 2 Descriptive Data for Outcome Measures.

Variable N Mean SD Minimum Maximum
ACMS 43 64.11 15.89 33.00 96.00
RCMS 43 80.98 20.02 41.25 126.66
Subjective 43 21.48 7.08 8.00 35.00
Objective 44 42.68 11.19 20.00 65.00
ROM 44 32.59 7.87 16.00 40.00
Strength 45 10.36 6.57 3.00 38.00x
ASES 44 70.80 17.89 28.33 100.00
RC-QOL 44 70.80 21.41 28.00 100.00
WORC 45 67.60 20.93 24.00 100.00
UEFI 43 65.21 17.93 20.00 96.00

ACMS = Absolute Constant-Murley score; ASES =American Shoulder & Elbow Score;
ROM =range of motion; RCMS = Relative Constant-Murley score; RC-QOL = Rotator
Cuff Quality of Life score; WORC = Western Ontario Rotator Cuff Index; UEFI = Upper
Extremity Functional Index

*Maximum strength was 38 Ib, but all scores above 25 were adjusted to 25 for the CMS
total score calculation.

82 years; SD: 15.8 years), participated in the study.
Tables 1 and 2 provide descriptive demographic
information and scores for all measures. A few of the
maximum scores of the relative CMS (after being
adjusted for strength) were still above the accepted
score of 100, indicative of overcorrecting for age and
sex factors. For example, the 90% quantile included
high scores of 107%, 108%, and 126%.

Hypothesis 1 was accepted. The raw coefficient alpha
was 0.60. Item correlations with the total subjective
score varied from 0.37 to 0.50, indicating that sleep,
work, recreational activities, and pain measure different
aspects of patient-reported complaints. This means
that the CMS patient-report subcategories are multidi-
mensional without redundant questions.

Hypothesis 2 was accepted, because correlations
between the relative CMS and the UEFI, RC-QOL, ASES,
and WORC were moderate: 0.56 (0.31-0.73), 0.65
(0.42-0.79), 0.68 (0.48—0.82), and 0.75 (0.57-0.85) respec-
tively. Correlations between patient-report CMS and the
UEFI, RC-QOL, ASES, and WORC were higher at 0.66
(0.43-0.80), 0.82 (0.69—0.90), 0.70 (0.50—0.83), and 0.85
(0.74—0.92) respectively.

Hypothesis 3 was rejected for internal rotation, as the
correlation was less than moderate at 0.40 (0.07—0.64)
between isometric internal rotation and the CMS mea-
sure of strength. Correlations between the CMS measure
of strength in the scapular plane and isometric abduction
and external rotation were 0.59 (0.31-0.77) and 0.56
(0.28—0.75) respectively.

Hypothesis 4, which predicted that patient-report
measures would explain a moderate amount of variance
of the CMS, was not fully supported. Simple linear regres-
sion analyses showed that disability, as measured by
patient-report measures, was more affected by impair-
ment in functional ROM than by impairment in func-
tional strength (see Table 3). The ASES and UEFI had
the highest F-ratios, explaining 30 to 40% of variance
in functional pain-free ROM and total score of the
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Table 3 Regression Analysis Statistics Explaining Variation in Pain-Free
Range of Motion, Strength, and Total Objective Component of the CMS by
Each Patient-Report Measure.

F-Ratio R Parameter Estimate* (CI)

Predictor Variable (ASES)

ROM 15.39 28% 0.23 (0.11-0.36)

Strength 12.46 23% 0.15 (0.06—0.24)

Total objective CMS 24.43 38% 0.39 (0.23—0.55)
Predictor Variable (UEFI)

ROM 16.96 30% 0.24 (0.12—0.36)

Strength 3.61 8% 0.09 (-0.01-0.18)

Total objective CMS 15.34 28% 0.33 (0.16—0.50)
Predictor Variable (WORC)

ROM 9.08 18% 0.16 (0.05—0.27)

Strength 8.61 17% 0.11 (0.03—-0.18)

Total objective CMS 14.68 26% 0.28 (0.13—-0.42)
Predictor Variable (RCQOL)

ROM 2.99 7% 0.09 (—0.01-0.21)

Strength 3.01 6% 0.06 (—0.01-0.14)

Total objective CMS 4.64 10% 0.17 (0.01-0.32)

CMS = Constant-Murley ~ score;  ASES =American  Shoulder & Elbow  Score;
WORC = Western Ontario Rotator Cuff Index; UEFI=Upper Extremity Functional Index;
RC-QOL = Rotator Cuff Quality of Life Score; ROM =range of motion

“Parameter estimates are the estimates of predictor variables.

objective CMS. The ASES and WORC were affected by
both ROM and strength. In our sample, however, the
RC-QOL explained only 10% of variance in total objective
score of the CMS. A scatter plot of one of the measures
(UEF]) is provided as an example; Figures 2 and 3 dem-
onstrate the confidence intervals and prediction bands
for this measure.

DISCUSSION

The low internal consistency of the CMS patient-
report subcategories indicates that the CMS measures
different aspects of symptoms and daily activities.
Results of the cross-sectional analysis indicate that the
CMS has a moderate correlation with patient self-report
measures, which is consistent with previous studies.'"'®
Moderate correlations between 90° of scapular plane ele-
vation and isometric abduction and external rotation,
which are known to indicate rotator cuff pathology,®>°
may indicate the usefulness of the scapular plane
strength measurement. However, further electromyogra-
phy (EMG) studies are needed to examine this relation-
ship more accurately.

Overall, the amount of variance explained by all other
outcome measures with regard to the objective compo-
nents of the CMS and its total score was low. The ASES,
UEFI, and WORC had the highest value of R?, indicating
that at least three self-report measures individually
explained 30 to 40% of the variance in functional ROM
and strength. The lower R* (0.10) of the RC-QOL may be
related to the type of questions on this instrument,
which address more intense and physically demanding
activities such as shovelling snow, raking the lawn,
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Figure 2 Scatter diagram for the mean of the UEFI.
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95% Prediction Limits For Individual values of UEFI

Figure 3 Scatter diagram for the individual values of the UEFI.

and scrubbing pots and pans. The WORC and UEFI
address more routine activities that may be more rele-
vant to patients’ actual impairment.

In our study, the maximum scores of the relative CMS
overestimated the improvement in older patients as com-
pared to the normal score of 100, raising questions about
the formula proposed? for adjusting for age (see Table 1).
Romeo et al.'* found a significant effect of age on CMS
only for female patients undergoing rotator cuff repair;
other investigators have reported that normalizing for
age and sex according to the original data by Constant
and Murley may overestimate shoulder function in older
individuals (40 and 60 years of age in women and men
respectively).’® Considering that our results support the
above findings,'® future studies are required, with larger
samples, to investigate the impact of age and sex normal-
ization as recommended by Constant and Murley.? Until
such studies are performed, however, investigators
should present both adjusted and unadjusted scores
and consider any potential biases that may arise from
overcorrection when comparing to other studies.

T
100

UEF 1

The Constant-Murley outcome measure is one of the
most commonly used international shoulder-scoring
scales consisting of both objective (administered and
scored by a health professional) and patient self-report
components. Conceptually, it may not be optimal to
combine physical impairment scores with self-reported
functional disability scores, because different concepts
are pooled using arbitrary weightings that may or may
not reflect actual function. The application of objective
clinical assessment of ROM and strength is known to
provide reliable and valid measures of physical impair-
ment under certain circumstances. For example, the
assessment of shoulder motion using goniometry®'~*
and of shoulder strength using hand-held dynamometers
has been shown to produce reliable quantitative mea-
sures.>> 3% Conversely, the CMS outcome measure
has been criticized for a lack of consensus on strength
measurement and may be subject to additional sources
of error variation. Similar concerns have been posed
on the relevance of the self-report questions or ROM
assessment. For example, classification of patients into
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different ROM categories based on only 1° of difference
(e.g., 120° vs. 121°) is unlikely to be valid. Furthermore,
these ROM categories are arbitrary and do not necessar-
ily reflect functional shoulder movements. Self-report
of function is not specific to any particular activity and
is therefore left open to interpretation by the patient.
Patients who are not working or involved in sports
activities may leave the “work or sports” questions
blank because no “not applicable” option has been pro-
vided. In addition, some studies use a visual analogue
scale (score of 0 to 10) while others use a categorical
classification system (four categories) for measuring
pain, adding to variation among studies. Given the
problems with measurement scaling, standardization
of testing protocols, device consistency and calibration,
and construction and weighting of the scale itself, there is
room for improvement in this measure.

This study provides preliminary information on the
use of the CMS in patients with rotator cuff
pathologies. Future cross-sectional and longitudinal stu-
dies with larger samples are needed to investigate
the reliability, practicality, and validity of the CMS in
patients with different levels and types of shoulder
pathology.

CONCLUSION

The Constant-Murley shoulder outcome measure
has become widely accepted, although its development,
standardization, and psychometric evaluation have
not complied with accepted standards in this field.
This study provides support for the use of the CMS mea-
sure in patients with rotator cuff disease but also
recognizes the need for continued improvement in
the application, reporting, and interpretation of this
measure.

The patient self-report component of the CMS is a
multidimensional construct, measuring different aspects
of subjective complaints. In the present study, the
strength component had a moderate correlation with
function of the shoulder abductors and external rotators.
Approximately 30 to 40% of variance in ROM and
strength impairment was explained by the scores of
the ASES, UEFI, and WORC, which predominantly mea-
sure symptom severity and/or activity limitations. The
unexplained variance may be due, in part, to the lack of
importance of the physical impairment to symptoms or
activity limitations as measured by patient-report
instruments.

Clinicians should decide on the best measure of dis-
ability depending on their own clinical needs. The poten-
tial advantage of self-reported functional measures is
that they require less clinician time and minimal equip-
ment, making it relatively easy to incorporate them in a
variety of assessment situations. In addition, extensive
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data collection by clinicians adds to the complexity of
applying and interpreting the outcome measures. Select-
ing the most appropriate outcome measure is important,
as it affects cost, time, and the burden placed on patients
and clinicians. Patient self-report measures may be
more practical for the majority of clinicians; however,
as physical impairment and self-perceived function
may represent different constructs, it is valuable to
have reliable and valid measures of both.

Additional research, including direct comparison of
the CMS with actual measures of physical impairment
and functional performance in longitudinal studies, is
required to determine optimal methods of assessing out-
comes following interventions for shoulder disorders.
Further studies should examine the discriminative and
evaluative properties of this measure in larger samples
of patients with shoulder pathology.

KEY MESSAGES
What Is Already Known on This Subject

The Constant-Murley score (CMS) is one of the most
commonly used international shoulder scoring scales.
The CMS combines physical impairment scores with
self-reported functional disability scores using arbitrary
weightings. Previous studies have not explored the rela-
tionship between different components of the CMS and
competing self-report measures. In addition, because the
CMS has not been applied consistently in these studies, it
is difficult to generalize the results of the reliability and
validity of this measure.

What This Study Adds

The present study examined the internal consistency
and cross-sectional convergent validity of the CMS as
described by the European Society for Surgery of the
Shoulder and Elbow (ESSSE). Our results suggest
that the three commonly used self-report measures,
the ASES, UEFI, and WORC, individually explain a low
proportion of the variance in functional ROM and
strength. Our study provides support for the use of the
CMS in patients with rotator cuff disease but also recog-
nizes the need for continued improvement in how this
measure is applied, reported, and interpreted.
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