American Shoulder and Elbow Surgeons Standardized
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The purpose of this study was to examine the psychometric properties of the American Shoulder and Elbow Surgeons Standardized Shoulder Assessment Form (ASES),
patient self-report section. Patients with shoulder dysfunction (n ⫽ 63) completed the ASES, The University of
Pennsylvania Shoulder Score, and the Short Form–36
during the initial evaluation, 24 to 72 hours after the initial visit, and after 3 to 4 weeks of physical therapy. The
test-retest reliability (intraclass correlation coefficient
[1-way random-effects], 0.84; 95% CI lower limit, 0.75)
and internal consistency (Cronbach ␣, 0.86) values were
acceptable. The standard error of the measure was 6.7
ASES points (90% CI, 11.0). Construct and discriminant
validity was demonstrated. Responsiveness was demonstrated with a standardized response mean of 1.5 and
an effect size of 1.4. The minimal detectable change
was 9.7 ASES points (90% CI, 16), and the minimal clinically important difference was 6.4 ASES points. The results indicate that the ASES is a reliable, valid, and responsive outcome tool. (J Shoulder Elbow Surg 2002;11:
587-94.)

T

he measurement of functional limitations and disability has become an important issue in health care. To
address this need, self-report disease or condition-specific questionnaires have been developed. These scales
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are designed to assess a specific disease or region of
the body. The American Shoulder and Elbow Surgeons
Standardized Shoulder Assessment Form (ASES), published in 1994 by the Research Committee of the American Shoulder and Elbow Surgeons, contains a patient
self-report section and a section used by medical professionals to record physical examination findings to assess patients with shoulder pathologies.21
The original publication of the ASES did not contain an assessment of the measurement properties.
Measurement properties of a modified version of the
patient self-report section of the ASES have been
established1,3; however, these results cannot be extrapolated or directly used to interpret the results of
the ASES. Because the ASES was modified with the
addition of 5 questions, there is no assurance that the
measurement properties of the modified version are
similar to those of the original ASES. The measurement properties of the ASES need to be examined
because this is the form commonly used by researchers and clinicians alike to assess patient outcomes.
In order for any type of measurement tool to be
used with confidence when making decisions regarding patient care, the psychometric or measurement
properties of reliability, validity, and responsiveness
must be established. Moreover, these values must be
calculated with a sample of patients who are representative of those for whom the measurement tool will
be used, or the tool cannot be used with confidence.
A self-report measurement tool should demonstrate
reliability by being both repeatable—yielding consistent results in a group of clinically stable patients—
and internally consistent— demonstrating that the
items on the questionnaire are strongly related to
each other and thus measure a single characteristic.7,19 In conjunction with the reliability indices, error
values must be calculated to determine the error associated with a questionnaire’s score, enabling the
clinician or researcher to interpret scores with a level
of confidence. The self-report tool must also demonstrate responsiveness—the ability of the scale to detect clinical change accurately when it has occurred.2,7 Finally, the validity of a function or
disability scale should be assessed to determine
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Table II Patient characteristics (n ⫽ 63)

Table I Patient diagnoses
Diagnosis
Impingement syndrome
Instability/dislocation
Rotator cuff syndrome
Adhesive capsulitis
Hemiarthroplasty
Shoulder weakness
Humeral fracture
Rotator cuff and adhesive capsulitis
Status—post surgery

No.
25
2
2
5
1
2
5
6
15

Characteristic

Summary

MATERIALS AND METHODS

Age (y)
Mean ⫾ SD
Range
Height (cm)
Mean ⫾ SD
Weight (kg)
Mean ⫾ SD
Sex
Male
Female
Dominant shoulder
Right
Left
Ambidextrous
Time since onset
⬍1 mo
1-3 mo
3-6 mo
⬎6 mo
Work status
Not working
Working
Involved in litigation
Yes
No

The patient self-report section of the ASES is a conditionspecific scale—that is, it is designed for a specific condition,
which is intended to measure functional limitations and pain of
the shoulder. The original ASES21 consists of 2 portions, a
medical professional assessment section and a patient selfreport section. The patient self-report section, evaluated in this
study, is a patient self-evaluation questionnaire that takes
approximately 5 minutes to complete and consists of 2 dimensions: pain and activities of daily living (Appendix Figure 1).
The pain score is calculated from the single pain question and
the function score from the sum of the 10 questions addressing
function. The pain score and function composite score are
weighted equally (50 points each) and combined for a total
score out of a possible 100 points.21
The University of Pennsylvania Shoulder Score (Penn)14 is a
100-point self-report scale consisting of 3 sections: pain, satisfaction, and function. There are 3 questions regarding pain
(30 points), 1 regarding satisfaction of shoulder function (10
points), and 20 regarding function (60 points). The pain and
satisfaction scores are derived from 10-point numeric scales.
For function, a 4-category Likert scale of level of difficulty (0,
cannot do at all; 1, much difficulty; 2, some difficulty; 3, no
difficulty) is used for each function question. Measurement
properties have been established for the Penn scale in patients
with various shoulder pathologies.14
The Short Form–36 (SF-36) is a generic measure of
overall health-related quality-of-life status, with 8 underlying
constructs and 2 component summary scores.24 Previous
research has demonstrated that the SF-36 is a reliable,
valid, and responsive generic measure of overall quality of
life in patients with musculoskeletal disorders.17,24
Sixty-three patients with various shoulder pathologies
were recruited for participation at a variety of outpatient
clinics, upon referral for physical therapy services for both
operative and nonoperative diagnoses (Table I). Patients

were included if the physical therapist’s diagnosis was that
of a shoulder dysfunction. Patient demographics are shown
in Table II. Patients were excluded if they were unable to
complete the form because they had cognitive impairment,
were illiterate, or could not understand English. In addition,
patients were excluded if it was determined by the physical
therapist that the patient’s functional loss and pain were
primarily a result of a comorbidity or a diagnosis not related
to the shoulder.
Twenty-two physical therapists (mean age, 33 years) from
11 physical therapy clinics participated in this study. The
clinicians (9 women and 13 men) had a mean of 9.6 years of
practice and reported that they spent from 15% to 50% (mean,
29%) of their day treating patients with shoulder pathologies.
Each of the clinicians examined 1 to 8 subjects each, representing a 1.6% to 12.7% contribution each.
The clinics were given subject data packets, and the
physical therapists were given specific written and verbal
instructions for data collection. The specific data collection
protocol is depicted in Figure 1. The global rating of
function question (GRF-therapist), completed at the first collection of data (C1) at the initial evaluation, was as follows:
“On a scale of 0 to 100, the use of their shoulder is ___,
with 0 ⫽ no use and 100 ⫽ full use”. The improvement
question, completed at the second visit 24 to 72 hours after
the initial evaluation (C2) and was administered to determine whether the patient had improved since the initial
evaluation, was as follows: “Since your first visit to physical
therapy, do you feel that your shoulder has: gotten better,
stayed the same, gotten worse?” The global rating of
change question (GRC), completed at the third data collection (C3) 3 to 4 weeks after the initial evaluation and
physical therapy treatment, was as follows: “Since your first

whether the scale measures what it intends to measure. This is a complex entity to assess.7,19
The purpose of this study was to examine the
psychometric properties of the patient self-report section of the ASES: test-retest reliability, internal consistency, responsiveness, and validity. By demonstrating
acceptable properties, this scale can be used to make
confident judgments regarding the status of an individual patient and groups of patients.

51.7 ⫾ 15.5
20-81
167.6 ⫾ 9.9
78.9⫾20.6
26
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3
9
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6
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43
3
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Figure 1 Data collection and data analysis of the patient self-report section of the ASES.

visit to physical therapy, do you feel that your shoulder has:
gotten much better, gotten slightly better, stayed the same,
gotten slightly worse, or gotten much worse?” Data analysis of
the ASES patient self-report section is depicted in Figure 1.

Reliability
Test-retest reliability was examined with the use of a
1-way random-effects intraclass correlation coefficient (ICC)
to determine the relationship between the scores from C1 to
those from C2. A 1-way random-effects model was chosen
because the only systematic source of variance was the
subjects.16 Only data for those patients who stated on C2
that their shoulder did not change since C1 were used to
examine reliability. Homogeneity, or internal consistency of
the scale, was determined by calculating a Cronbach ␣
coefficient from the scores from C1.19

Error estimates
The error associated with the completion of the scale on
a single occasion was determined by calculating the standard error of the measure (SEM). The SEM was calculated
with the use of the Cronbach ␣ coefficient, as this is a
measure of the stability of the scale on a single occasion.19
The formula for the SEM is as follows: SEM ⫽ SD ⫻ [square
root of (1 ⫺ Cronbach ␣)]. The SEM carries with it only a
68% CI; therefore, the SEM was multiplied by the z value
associated with the 90% CI (1.65) to obtain the 90% CI for
the error of a single application of the ASES, with SEM used
as the estimated error.
The error associated with multiple applications of the
patient self-report section of the ASES was determined by
calculating the minimal detectable change (MDC), also
known as the smallest real difference (SRD).2 It was calculated with the following formula: MDC or SRD ⫽ (SD ⫻
[square root of (1 ⫺ ICC value)]) ⫻ square root of 2.2
Multiplication by the square root of 2 was performed to
estimate the error in completing the questionnaire twice.
The 90% CI was calculated for the MDC, which is the
statistically minimal amount of change required in an ASES
score to be 90% confident that “true change” has occurred.

Validity
Construct validity was determined by assessing both
convergent and divergent validity. Convergent validity—
correlation between similar scales or dimensions of a
scale—was assessed with Pearson product moment correlation coefficients to examine the relationship between the
C1 scores of the patient self-report section of the ASES and
those of the Penn scale, the SF-36 physical function score,
the SF-36 role physical score, and the SF-36 physical component summary score. Divergent validity—lack of correlation between dissimilar scales or dimensions of a scale—
was assessed with the use of Pearson product moment
coefficients to examine the relationship between the C1
scores of the patient self-report section of the ASES and the
SF-36 mental health score, the SF-36 role emotional score,
and the SF-36 mental component summary score. The ␣
level was set at .05.
Discriminant validity was assessed by comparing the
final patient self-report ASES scores (C3) of those patients
who stated on the GRC questionnaire that they had “gotten
slightly better” with the scores of those who stated that they
had “gotten much better.” Analysis of covariance (ANCOVA), with C1 ASES scores as the covariate, was used to
make this comparison of C3 scores. In addition, discriminant validity was assessed by comparing C1 ASES scores
between patients of varying levels of the therapist’s rating of
global rating of function (GRF-therapist). To do so, the
global rating values assigned by physical therapists were
recoded to 1 of 3 categories: patients who were globally
rated by their therapist to have a rating of 61 to 90 out of
100 were considered to be minimally functionally limited,
those with a rating of 31 to 60 out of 100 were moderately
functionally limited, and those with a global rating of 0 to
30 out of 100 were maximally functionally limited. No
patient was rated above 90 global rating points by their
physical therapist at C1. Analysis of variance (ANOVA)
was used to compare the C1 ASES scores between these
ratings of minimally functionally limited, moderately functionally limited, or maximally limited. For both ANCOVA
and ANOVA, the ␣ level was set at .05.

590

Michener et al

J Shoulder Elbow Surg
November/December 2002

Table III Reliability and error estimates, means, and standard deviations for ASES at C1 (initial evaluation) and C2 (24 to 72 hours after
initial evaluation) (n ⫽ 63)
Mean ⴞ SD
ASES score
Pain (50 points possible)
Function (50 points possible)
Total (100 points possible)

Reliability

Error estimates

C1

C2

ICC (95% CI)*

SEM (90% CI)

MDC (90% CI)

29.6 ⫾ 11.3
22.2 ⫾ 9.2
51.8 ⫾ 16.9

31.0 ⫾ 11.2
24.6 ⫾ 9.7
55.6 ⫾ 17.3

0.79 (0.69-0.88)
0.82 (0.72-0.89)
0.84 (0.75-0.91)

5.1 ⫾ 8.4
4.1 ⫾ 6.7
6.7 ⫾ 11.0

7.2 ⫾ 11.8
5.8 ⫾ 9.5
9.4 ⫾ 15.5

*One-way random-effects.

Responsiveness
The first step in determining responsiveness was to distinguish between those patients who had improved and
those who had not, by identifying an external criterion
indicative of clinically meaningfully change.2 The external
criterion of improvement chosen was the GRC. The use of
the GRC as an indicator of change has been questioned.18
The measurement properties of the GRC have not been
investigated, and therefore it is uncertain if this measure can
be collected consistently and accurately. Both functional
limitation scales and the GRC are measures that involve a
patient’s judgment; therefore, these scores and their errors
are most likely correlated. This potentially makes the GRC a
biased measure of change.18 An unbiased impairment
measure that has been demonstrated to be reliable and
valid may be a better external criterion. Recently, the relationship between an impairment index (aggregate of impairments) and the GRC has been investigated.5 In patients
with low back pain, it was demonstrated that patients
identified by the GRC as “stable” showed little change on a
physical impairment index, whereas those identified by the
GRC as “improved” demonstrated a reduced impairment
index.5 This finding provides evidence for the use of the
GRC as a determinant of clinically meaningful change.
There are various aspects of responsiveness that need to
be examined. In this study, the GRC was used, as the
external criterion for determination of those patients who
improved, remained stable, and deteriorated was determined at C3. For making decisions regarding group
changes, the standardized response mean (SRM)15 and
effect size (ES)12 statistics were calculated. The SRM was
calculated as: SRM ⫽ (C3-C1)/SD of change scores.15 The
ES is calculated as: ES ⫽ (C3-C1)/SD of the C1 scores.12
A higher SRM or ES indicates greater responsiveness.4,8
The responsiveness indices are interpreted based upon their
magnitude. According to Cohen, an ES of 0.2 represents a
small effect, 0.5 a moderate effect, and 0.8 or greater a
large effect.26
The MDC, or SRD, is that change which is statistically
meaningful but not necessarily clinically meaningful to the
patient. Change that is clinically meaningful to the patient is
called the minimal clinically important difference (MCID).10
To determine the amount of change that differentiates those
patients who have improved from those who have remained
stable or deteriorated, receiver operating characteristics
(ROC) curves were plotted.4 The ROC curve was constructed by plotting sensitivity versus 1 ⫺ specificity for the
patient self-report section of the ASES change scores (C3 ⫺
C1), as the cutoff point varied for differentiation between
those patients who stated on the GRC that they had im-

proved and those who remained stable or had deteriorated.
The area under the curve was evaluated for significance,
with the ␣ level was set at .05.

RESULTS
Reliability

Test-retest reliability was calculated with the use of
1-way ICCs, the results of which are shown in Table
III. The internal consistency estimate of Cronbach ␣
was .86.19
Error estimates

The error associated with a single application
(SEM) and multiple applications (MDC/SRD) of the
patient self-report section of the ASES was calculated;
the results are shown in Table III.
Validity

The correlations (95% CI) for the assessment of
convergent validity were significant between the patient self-report section of the ASES and the Penn
scores (r ⫽ 0.78; P ⬍ .01; CI, 0.86-0.66), SF-36
physical function score (r ⫽ 0.41; P ⫽ .001; CI,
0.18-0.69), SF-36 role physical score (r ⫽ 0.33; P ⫽
.008; CI, 0.09-0.53), and SF-36 physical component
summary score (r ⫽ 0.40; P ⫽ .001; CI, 0.17-0.59).
The correlations for the assessment of divergent validity were not significant between the ASES and the
SF-36 role emotional score (r ⫽ 0.24; P ⫽ .21; CI,
⫺0.01 to 0.46), SF-36 mental health score (r ⫽ 0.05;
P ⫽ .70; CI, ⫺0.20 to 0.29), or SF-36 mental component summary score (r ⫽ 0.15; P ⫽ .25; CI, ⫺0.10
to 0.38).
Discriminant validity of the patient self-report section of the ASES was demonstrated with significantly
higher C3 ASES scores for the patients who stated
that they had “gotten much better” (mean, 80.4 ⫾
13.0 ASES points) versus those who had “gotten
slightly better” (mean, 67.0 ⫾ 18.6 ASES points)
(ANCOVA: F[1,54] ⫽ 21.5; P ⬍ .001).
Discriminant validity of the patient self-report section of the ASES at the initial evaluation was demonstrated with significantly different ASES scores at C1
between groups who were rated by a therapist as
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Table IV Responsiveness indices, means, and standard deviations for ASES at C1 (initial evaluation) and C3 (3 to 4 weeks after initial
evaluation) (n ⫽ 55)
Mean (SD)
ASES score
Pain (50 points possible)
Function (50 points possible)
Total (100 points possible)

C1

C3

Change scores (mean ⴞ SD)

SRM

ES

30.1 ⫾ 11.0
22.0 ⫾ 9.6
52.1 ⫾ 17.1

42.0 ⫾ 9.2
33.9 ⫾ 9.7
75.8 ⫾ 16.3

11.8 ⫾ 10.9
11.9 ⫾ 8.9
23.7 ⫾ 15.4

1.08
1.34
1.54

1.07
1.24
1.39

minimally, moderately, or maximally functionally limited (ANOVA: F[2,60] ⫽ 23.50; P ⬍ .001). Scheffé
post hoc testing revealed that the minimally functionally limited group (mean, 66.1 ⫾ 11.6 ASES points)
had significantly higher ASES scores than the maximally functionally limited group (mean, 40.7 ⫾ 15.1
ASES points) and the moderately functionally limited
group (mean, 45.0 ⫾ 12.5 ASES points).
Responsiveness

Of the original 63 patients, 59 (94%) completed
both the initial (C1) and final (C3) data collection. Of
those 59 patients, 4 reported on the GRC question
that they had gotten worse or stayed the same since
the initial data collection (C1). Thus, 55 patients
(87%) remained for calculation of the responsiveness
indices of SRM and ES (Table IV). All 59 who completed forms at C1 and C3 were used to calculate the
MCID. An ROC curve for the change scores was
constructed to determine the MCID (Figure 2). The
area under the curve was 0.818 (SE, 0.106), which
was significant (P ⫽ .035). The cutoff point, which
was the point nearest the upper left-hand corner of the
graph, was 6.4 ASES points; the sensitivity was 91%
and the specificity 75%.

Figure 2 ROC curve for the ASES. It is constructed with data points
of sensitivity and 1 ⫺ specificity values, as the cutoff point varied
for differentiation between those patients who stated that they had
improved and those who did not. The point closest to the far left
corner (circle) is the cutoff point of 6.4 ASES points, with a
sensitivity of 91% and a specificity of 75%. The greater the area
under the curve, the greater a measure’s ability to distinguish
between patients who underwent a meaningful change and those
who did not.

DISCUSSION
In the present health care climate, there is an
ever-increasing demand to demonstrate the efficacy
of therapeutic interventions. Because of this need
self-report instruments have been developed to assess
the impact of a disease on a patient’s functional
limitations and disability. However, in order for an
outcome measure to be interpreted and used, these
instruments must have documented psychometric
properties.
To assess reliability, the patient self-report section
of the ASES was administered 1 to 3 days apart in
order to reduce the possibility of clinical change in the
study population. The test-retest reliability of the patient self-report section of the ASES is considered to be
excellent, with an ICC of 0.84.20 Other shoulder
self-report forms have demonstrated a higher level of
test-retest reliability (range, 0.91-0.99),1,13,14
whereas others have demonstrated a lower level

(range, 0.64-0.71).3,22 The self-report section of the
ASES test-retest reliability value is above the cutoff
value for acceptable, at 0.75.20 The internal consistency value of 0.86 indicates that the self-report section of the ASES possesses an acceptable level of
homogeneity. Theoretically, if this value is too large
(ⱖ0.95), the scale may contain too many items. This
was not indicated with the Cronbach ␣ value for the
ASES.
Self-report condition-specific outcome measures
aimed at the assessment of functional limitations
should address areas of principal concern to the
patient regarding his or her functional status. These
include aspects of activities of daily living, as well as
work and recreational activities. The patient self-report section of the ASES evaluates these aspects,
which provides evidence for the face validity of this
scale.
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Theoretically, a discriminative instrument should be
able to discriminate between patients of various functional levels.7,19 It was demonstrated that the selfreport section of the ASES was able to discriminate
between different levels of patient-rated improvement
and therapist-rated level of function.
Convergent construct validity for the self-report section of the ASES was supported by the moderate to
strong significant relationships with both another
shoulder condition-specific measure and a generic
measure. In previous studies, as well as in this study,
the correlations between shoulder questionnaires
were strong.3,25 Conversely, the relationship between the self-report section of the ASES and the
generic measure of the SF-36 was only moderate to
weak, which was also reported in previous studies of
other shoulder self-report instruments.3,9,25 The lower
correlations with the generic measure can most likely
be explained by the fact that only 4 of 10 questions
regarding physical function on the SF-36 pertain to
the upper extremity. These 10 questions are used
separately and in combination with other items to
calculate the physical function, role physical, and
physical component summary scores.
Another aspect of construct validity, divergent validity, was established with the nonsignificant correlations of the self-report section of the ASES with the
SF-36 mental health, role emotional, and mental
health component scores. However, even though the
correlations were not significant, there was overlap
between the mental and emotional health variables
and the ASES. This suggests that the self-report section
of the ASES is basically measuring a different construct other than that of mental and emotional health.
This also provides further evidence to suggest that a
condition-specific measure should be done in conjunction with a generic health status measure, because they are indeed measuring different constructs.6,9,11
For making decisions regarding groups of patients,
the patient self-report section of the ASES is responsive, with both the SRM and ES greater than 1.0.20,23
These values are both considered to be large,4,20,23
thus indicating good responsiveness. The SRMs of
other shoulder condition–specific measures from previous studies ranged from 0.65 to 1.38,1,9,13 in
contrast to the larger SRM calculated for the total
self-report ASES scores in this study (1.54). These
results appear to indicate that the patient self-report
section of the ASES is more responsive than other
shoulder questionnaires. However, this can only be
inferred until a head-to-head comparison is made of
all shoulder condition–specific measures on a variety
of patient diagnoses in a variety of settings.
For making decisions regarding individual patients, the error was calculated in various ways. The
error (SEM) in the patient self-report section of the
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ASES with a single application was 11 ASES points,
and with multiple applications, it was 16 ASES
points, expressed with a 90% CI. This appears to be
a logical finding, as the error would be expected to
be greater with a measurement tool used twice as
opposed to only once. The clinically important difference was calculated to be 6.4 ASES points, with the
use of ROC curve analysis. The MCID is less than the
MDC, which has been demonstrated with other selfreport scores as well,5 indicating that the amount of
change a patient perceives as important change can
be less than the amount deemed to be statistically
significant change.
The SEM, MDC, and MCID values can be applied
in the determination of patient status and change in a
patient’s functional limitations. For example, if a patient has an initial self-report ASES score of 40 points,
the clinician can be 90% confident that the actual
score falls within ⫾11 points of that 40-point score.
To determine whether change in the ASES score is
meaningful, the MDC and MCID values can be used.
For example, if that same patient who scored 40
points on the initial evaluation scores 62 points during reassessment 4 weeks later, the clinician will be
able to state confidently that the patient has demonstrated statistically meaningful improvement because
the change of 22 points is greater than the MDC
value (90% CI, 16 points). However, consider the
same patient who, on reassessment at only 2 weeks,
had a change of only 10 points on the self-report
section of the ASES. This change is interpreted as a
nonstatistically meaningful change but is interpreted
as a clinically meaningful change because it is
greater than the MCID value of 6.4 ASES points. The
MCID value may be the more important value to
consider when evaluating change in a patient’s status
because it is the value that is associated with the
patient’s perception of meaningful change.
There are limitations with the error and responsiveness indices. First, there are factors that were not controlled for and, therefore, may have affected the ASES
self-report section change scores. These factors include
the quality and progression of therapy, amount of therapy per session, and the patient types treated.
The sample for calculation of the responsiveness
statistics did not include subjects who had deteriorated; therefore, these results cannot be generalized
to this type of population. In addition, the SRM and ES
calculated in this study can only be used in the
interpretation of group differences. Specifically, these
values can only be applied to those studies that
compare pretest scores with posttest scores because
that was the design of this study.
The goal for the assessment of responsiveness was
to determine the ability of the self-report section of the
ASES to detect change when it occurred. Choosing
the GRC as an external criterion for change has its
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limitations, as detailed in the data analysis section.
Other external criteria that have been suggested as
indicators of patient improvement or deterioration are
(1) treatment of known efficacy; (2) a measure that
has been demonstrated to be reliable and valid, such
as an impairment measure; and (3) the stage of the
diagnosis, such as acute versus chronic.2,5
The results of this study can be generalized only to
those individuals and groups of patients who possess
characteristics similar to those of the sample in this
study. In addition, with regard to use of responsiveness indices for group comparisons, they should be
generalized only to studies with a within-group design, such as this study.
One criticism of the patient self-report section of the
ASES is the instrument’s combination of the measures
of pain and function for a total score. Because pain is
an impairment, we believe that pain should not be
included to generate a score of functional limitations.
Therefore, we calculated the measurement properties
of only the function component so that a clinician or
researcher can use the function component score
separately to assess functional limitations of an individual patient or a group of patients. The measurement properties for the self-report section of the ASES
function component are shown in Tables III and IV
and indicate that it is reliable and responsive. In
addition, an ROC curve analysis indicated that the
area under the curve was significant (area, 0.90; P ⫽
.008; SE, 0.043). The cutoff point for clinically meaningful change for the ASES function scores was 3.4
points (sensitivity, 86%; specificity, 75%).
Future work is needed for the further investigation
of the measurement properties of the patient selfreport section of the ASES. The SRMs and ESs need to
be determined for between-group comparisons, to
aid in decision making with regard to treatment effectiveness in a design that involves a control group and
treatment group, or two treatment groups.
This study has provided evidence for the use of the
patient self-report section of the ASES as both an
evaluative and discriminative instrument for patients
with shoulder dysfunction. As a result, these measurement properties can be applied to studies or individual patients with characteristics similar to those in this
study. The self-report section of the ASES can be used
to assess both individual patients and groups of patients with confidence. As a measure of functional
limitations, the self-report section of the ASES is short
and easy to administer and interpret, with a minimal
investment of time required for either the clinician or
researcher. The self-report section of the ASES has
been demonstrated to be reliable, valid, and responsive to clinical change, thereby supporting its use as a
tool with which to assess functional limitations in
patients with shoulder dysfunction.
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