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Study Design: A test-retest design was used to evaluate the reliability of the self-report sections of
4 shoulder pain and disability scales.
Objective: The objective of the study was to compare interitem consistency and test-retest
reliability by surgical status (postoperative versus nonoperative) and to evaluate the effect of
surgical status in the prediction of retest scores.
Background: Patients and healthcare providers evaluate shoulder status based on self-evaluations
of pain and disability. Shoulder outcome measures have been developed that include self-reports,
but the properties of these measures have not been assessed by surgical status.
Methods and Measures: A questionnaire containing self-report sections of 4 shoulder scales was
administered to study participants twice with 1 week between administrations. The outcome
measures examined were the: (1) University of California at Los Angeles (UCLA) Shoulder Score;
(2) Constant-Murley Scale (CMS); (3) American Shoulder and Elbow Society (ASES) Shoulder Index;
and (4) Shoulder Pain and Disability Index (SPADI).

Intraclass correlation coefficients (ICC) were calculated to estimate the test-retest reliability of
each of the scales and subscales. The interitem consistencies of the multi-item subscales were
assessed using Cronbach’s alpha. The effect of surgical status on shoulder outcome scale reliability
was evaluated using a general linear models approach.
Results: The interitem consistency estimates for the multi-item scales were high with both
operative and nonoperative participants (0.88 to 0.96). With the exception of the satisfaction
subscale of the UCLA Shoulder Score for the nonsurgical group, the estimated intraclass
coefficients ranged from 0.51 to 0.91. The prediction of UCLA-satisfaction and ASES-disability,
pain, and total retest scores was improved with the addition of surgical status into a regression
model.
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Conclusions: The examined scales exhibited
good internal consistency across surgical status.
The postsurgical sample’s reproducibility
estimates tended to be higher than those of the
nonsurgical sample. Reliability of shoulder
outcome scales can be affected by patient
surgical status. J Orthop Sports Phys Ther
2002;32:336–346.
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In many patient populations,
shoulder-related dysfunction
is a common and debilitat-
ing health problem. For
example, shoulder prob-

lems have been found to affect as
many as 34% of persons 65 and
older,4 39% of persons with
paraplegia,13 78% of those with
quadriplegia,20 and 64% of those
with a stroke.22 Shoulder dysfunc-
tion can result in substantial dis-
abilities affecting a person’s activi-
ties of daily living (eg, bathing,
dressing, and toileting) and the
ability to function independently
(eg, ability to board public
transportation).2–4,22 Though
there are no published studies
that directly estimate the yearly
financial expenditures for
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shoulder-related dysfunction, the cost information
that exists, coupled with prevalence data, suggests
that the amount is quite large. For example, the
costs associated with rotator cuff injury averaged
more than $50,000 per person in 1 study of persons
who sustained shoulder injuries at work.19

Measures such as joint range of motion and
manual muscle testing frequently are used to assess
shoulder impairments. Shoulder status may also be
assessed based on self-evaluations,17 and a number of
shoulder outcome measures include, or are com-
prised entirely of, patient self-reports. There is wide
range in the specificity of the outcomes measured by
these scales. For example, the Rotator Cuff Quality
of Life (RC-QOL) scale10 was designed to evaluate
outcomes specifically related to rotator cuff patholo-
gies. In contrast, the Disabilities of the Arm, Shoul-
der, and Hand (DASH)11 scale and the Upper Ex-
tremity Function scale15 were developed to measure
a wider range of upper extremity musculoskeletal
conditions.

The current study compares the patient self-report
portions of several scales that were developed to
measure shoulder outcomes specifically, without ref-
erence to particular shoulder conditions: (1) Univer-
sity of California at Los Angeles (UCLA) Shoulder
Score,7 (2) Constant-Murley Scale (CMS),6 (3)
American Shoulder and Elbow Society (ASES) Shoul-
der Index,16 and (4) Shoulder Pain and Disability
Index (SPADI).17 These scales were chosen because,
at the time of data collection, they were among the
more frequently employed in studies examining out-
comes in patients with shoulder pathologies. The
purposes of the study were to evaluate the reliability
of the patient-report sections of the 4 scales and to
compare the scale reliability estimates obtained for
the subsamples of patients who had and had not had
an operation on their affected shoulder.

METHODS

Subjects

Patients were recruited from the office of a
private-practice orthopaedic surgeon who treats
shoulder dysfunction. Criteria for participation in the
study included being at least 18 years of age and be-
ing able to read and understand English. Patients
who had undergone shoulder surgery were excluded
if they were less than 8 weeks postsurgery. Patients
were excluded if they had received a cortisone injec-
tion in their affected shoulder the day of their ap-
pointment with their physician or if changes or pro-
gression in their rehabilitation were scheduled to
commence during the study period. The Institutional
Review Board at Texas Woman’s University approved
the study proposal. Informed written consent was
obtained from all participants.

Study participants completed a questionnaire that
contained the self-report sections of the UCLA, CMS,
ASES, and SPADI scales, as well as questions regard-
ing surgical status and demographics. After complet-
ing the questionnaire, participants were given a
blank second copy. They were asked to return this
copy 1 week later in the provided preaddressed,
stamped envelope. The time interval of 1 week be-
tween administrations was chosen because it was
thought to be long enough that participants would
be unlikely to recall their answers to questionnaire
items and brief enough that substantial changes in
status would be unexpected. To control for changes
in patient status, the second copy of the question-
naire differed from the first by the inclusion of an
item that asked patients whether their shoulder was
‘‘the same,’’ ‘‘better,’’ or ‘‘worse’’ compared to the
previous week. Only the scores of participants who
reported being ‘‘the same’’ were included in the test-
retest analyses.

Measures
UCLA Shoulder Score In addition to subscales for

strength and active range of motion, the UCLA
Shoulder Score includes 3 single-item subscales de-
signed to evaluate pain, function, and satisfaction
with the shoulder (Appendix). In response to the
pain and function items, patients circle a number
from 1 to 10 to indicate level of shoulder pain or
function.7 Higher scores indicate less pain and
greater function. In response to the satisfaction item,
patients indicate they are ‘‘satisfied and better’’ (5
points) or ‘‘not satisfied and worse’’ (0 points).
Summed scores across the 3 self-report sections of
the UCLA Shoulder Score range from 0 to 25. The
instructions for completing the UCLA Shoulder
Score do not specify for the patient a particular time
frame to reference (eg, in the past week).

Constant-Murley Scale The CMS consists of 3
subscales. A clinician evaluates the patient’s range of
motion and strength, and patients report their pain
levels (Appendix). The pain subscale was evaluated
in this study. On this subscale, patients indicate
whether their levels of pain are ‘‘none’’ (15 points),
‘‘mild’’ (10 points), ‘‘moderate’’ (5 points), or ‘‘se-
vere’’ (0 points).6 As was the case for the UCLA, the
CMS does not give a particular time frame for re-
spondents to reference in completing the self-report.

ASES Shoulder Index The ASES Shoulder Index
measures pain and function by self-report (Appen-
dix). The pain subscale is a 1-item, visual analogue
scale (VAS) approximately 10-cm long anchored by
the descriptors, ‘‘no pain at all’’ (left anchor) and
‘‘pain as bad as it can be’’ (right anchor). The pain
score is calculated by measuring the distance from
the left anchor to the mark placed on the line by
the subject, subtracting this distance from the length
of the visual analogue, and multiplying by 5. The
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pain subscale score can range from 0 to 50 points.
Lower scores indicate higher pain.

The function subscale consists of 10 items, each
describing a functional activity. Respondents report
their levels of difficulty in completing each activity by
circling 0 (unable to do), 1 (very difficult to do), 2
(somewhat difficult to do), or 3 (not difficult to do).
Function subscale scores are obtained by multiplying
the sum of the item scores by 5/3. As with the pain
subscale, scores can range from 0 to 50, and higher
scores indicate better function. The total ASES
Shoulder Index ranges from 0 to 100 and is ob-
tained by adding the scores of the pain and function
subscales.16 For the pain scale, respondents are asked
to mark their answers based on their ‘‘pain today.’’
For the function scale, no specific time frame is
given.

SPADI The SPADI is comprised of self-report items
that assess shoulder pain and disability (Appendix).
For these subscales, respondents are asked to answer
with regard to their pain and disability ‘‘in the past
week.’’ The 5 questions of the pain subscale ask pa-
tients to report their level of pain performing 5 ac-
tivities of daily living (ADL) by placing marks on
10-cm visual analogues. The analogues are anchored
by the descriptors ‘‘no pain’’ (left anchor) and
‘‘worst pain imaginable’’ (right anchor). The 8 items
of the disability subscale evaluate shoulder function
during ADL. Respondents indicate their level of diffi-
culty with each activity by placing a mark on 10-cm
visual analogues that are anchored with the descrip-
tors ‘‘no difficulty’’ (left anchor) and ‘‘so difficult
required help’’ (right anchor). Item scores are calcu-
lated by measuring the distance in centimeters from
the left anchor to the respondent’s mark. To obtain
the subscale scores, item scores are summed and
then divided by the summed lengths of all the visual
analogues to which the participant responded. This
mean item score is then multiplied by 10. Scores on
each of the 2 subscales range from 0 to 100. The
SPADI total score also ranges from 0 to 100 and is
obtained by averaging the pain and disability
subscale scores. Higher scores indicate greater pain
and greater disability.17

Data Analysis
Reproducibility We evaluated the reproducibility of

the scales using only the scores from participants
who completed both the initial and follow-up ques-
tionnaires and reported their shoulder status was
‘‘the same as last week.’’ For descriptive purposes, we
calculated, by surgical status, the average scores and
standard deviations of scores for both the test and
retest administrations of the questionnaire. In addi-
tion, we compared first administration subscale
scores by surgical status. An independent samples
t-test was computed for the ASES pain and for the
SPADI subscale scores. For all other subscales, we

calculated the Mann-Whitney U. The Mann-Whitney
U statistic is a nonparametric equivalent of the t-test
that compares ranks in 2 samples to estimate the
probability that the samples come from the same
population.

Intraclass correlation coefficients (ICC) were calcu-
lated to estimate the test-retest reliability of each of
the scales and subscales. The ICC (3,1)14 and their
respective confidence intervals were obtained using
SPSS for Windows, version 10.0.5 (SPSS Inc, Chicago,
IL).

Interitem Consistency The interitem consistencies of
the multi-item subscales were assessed using
Cronbach’s alpha. These calculations were made for
the entire study population as well as separately for
the surgical and nonsurgical groups.

Effect of Surgical Status on Scale Reliability The cen-
tral question for this study was, ‘‘Do shoulder out-
come scores differ in reliability between surgical and
nonsurgical groups?’’ We evaluated this question us-
ing a general linear models approach. For each of
the scales we compared the amount of variance in
retest scores explained by 2 different regression mod-
els: (1) a restricted model in which first administra-
tion scale scores were the only predictor variable,
and (2) a full model that included first administra-
tion scores and a dummy variable for surgical status.
A restricted model will account for less variance than
its corresponding full model, but the pertinent ques-
tion is whether the decrease is statistically significant.
We evaluated this question using an F-test of variance
(R2) that tests the statistical significance of change in
R2 value between full and restricted models. In the
current study, the probability value obtained is an
estimate of the likelihood that the magnitude of in-
crease in R2 obtained by adding surgical status to the
regression model would have occurred by chance.

RESULTS

Demographics

Of 110 participants, 56 reported being about the
same as the previous week; 11 reported being worse;
and 21 reported being better. Of the remaining 22
participants, 2 did not respond to this question; 1
reported being the same, but did not complete the
remainder of the second form; and 19 failed to re-
turn a second form. Table 1 reports demographic
data and surgical history for the 110 participants
who enrolled in the study and for the subgroup of
56 participants who returned a second questionnaire
by mail and reported their shoulder to be ‘‘about
the same as last week.’’ Table 2 categorizes partici-
pants by diagnoses and surgical status.
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Descriptive Data

For descriptive purposes, average scores and
standard deviations of subscale scores by surgical
status were calculated and are reported in Table 3
for patients who completed the questionnaire twice
and reported that their shoulder was ‘‘the same’’
compared to enrollment. In addition, we compared
first administration subscale scores by surgical status.

An independent samples t-test was computed for
the ASES pain and for the SPADI subscale scores.
For all other subscales, we calculated the
Mann-Whitney U. As the results reported in Table 4
indicate, scores of the surgical and nonsurgical
groups on the initial administration of the question-
naires were significantly different (at � � 0.05) on
UCLA satisfaction, CMS pain, ASES pain, and SPADI
pain, disability, and total score.

TABLE 1. Number of subjects included in the study.

Subjects
Age (y)

Mean ± SD (range)

Sex Surgical Status

Men Women Postsurgical Nonsurgical

Initially Recruited
(n = 110)

49.2 ± 15.7 (18–78) 71 (65%) 39 (35%) 64 (58%) 46 (42%)

Test-Retest Analysis
(n = 56)

49.2 ± 15.7 (18–76) 34 (61%) 22 (39%) 31 (55%) 25 (45%)

TABLE 2. Number of subjects in each diagnostic group.

All Participants
(n = 110)

Test-Retest
(n = 56)

Groups Postsurgical
(n = 64)

Nonsurgical
(n = 46)

Postsurgical
(n = 31)

Nonsurgical
(n = 25)

RC* tear 34 17 20 7
AC† arthritis 0 2 0 1
Instability 18 4 9 2
RC* strain 0 11 0 6
GH‡ arthritis 4 5 0 5
Impingement 4 5 0 3
MS§ strain 1 0 0 0
Adhesive cap� 2 2 1 1
Fracture 1 0 1 0

* RC = rotator cuff
† AC = acromioclavicular joint
‡ GH = glenohumeral joint
§ MS = musculoskeletal
� Adhesive cap = adhesive capsulitis

TABLE 3. Mean ± standard deviation for each self-report scale used in this study. Data presented for initial test and retest by surgical status
(n = 56).

Postsurgical (n = 31) Nonsurgical (n = 25)

Scale/Subscale Test Retest Test Retest

UCLA*
Pain 5.4 ± 2.8 5.4 ± 2.8 4.0 ± 1.9 4.1 ± 1.9
Function 6.2 ± 2.3 6.0 ± 2.3 5.1 ± 2.3 4.8 ± 2.1
Satisfaction 4.1 ± 1.9 4.5 ± 1.4 1.0 ± 2.0 1.0 ± 2.1

CMS†

Pain 7.7 ± 3.6 8.1 ± 3.1 4.6 ± 3.2 5.2 ± 3.4
ASES‡

Pain 13.5 ± 13.0 14.0 ± 12.5 21.5 ± 13.5 25.0 ± 12.0
Function 17.3 ± 7.3 19.8 ± 6.8 16.0 ± 7.2 15.9 ± 7.4
Total 65.7 ± 22.7 66.4 ± 20.7 55.1 ± 22.9 50.9 ± 21.0

SPADI§

Pain 37.4 ± 23.5 37.5 ± 30.2 61.7 ± 23.6 56.7 ± 24.0
Disability 28.5 ± 25.6 26.5 ± 23.1 47.9 ± 24.6 47.3 ± 24.2
Total 32.7 ± 23.5 31.7 ± 22.8 54.8 ± 22.9 52.0 ± 22.9

* UCLA = University of California Los Angeles Shoulder Score
† CMS = Constant-Murley Scale
‡ ASES = American Shoulder and Elbow Society Shoulder Index
§ SPADI = Shoulder Pain and Disability Index
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TABLE 4. Statistical comparison of first administration scale and
subscale scores between the postsurgical and nonsurgical groups.

Scale/Subscale Statistical Test P Value

UCLA*
Pain Mann-Whitney U 0.06
Function Mann-Whitney U 0.10
Satisfaction Mann-Whitney U � 0.001

CMS†

Pain Mann-Whitney U � 0.001
ASES‡

Pain Independent Samples t-Test 0.03
Function Mann-Whitney U 0.53
Total Mann-Whitney U 0.09

SPADI§

Pain Independent Samples t-Test � 0.001
Disability Independent Samples t-Test 0.01
Total Independent Samples t-Test 0.01

* UCLA = University of California Los Angeles Shoulder Score
† CMS = Constant-Murley Scale
‡ ASES = American Shoulder and Elbow Society Shoulder Index
§ SPADI = Shoulder Pain and Disability Index

Reproducibility

Scale and subscale ICC are reported in Table 5.
With the exception of the CMS pain subscale, the
ASES function subscale, and the SPADI disability
subscale, the calculated ICC values were higher for
the postsurgical study population than for the non-
surgical participants. Many of the disparities between
the postsurgical and nonsurgical samples were quite
large. This was the case for the UCLA subscales, in
particular. The values for the CMS pain subscale
were similar in the 2 groups: 0.80 for postsurgical
and 0.87 for nonsurgical. A valid ICC could not be
calculated for the UCLA satisfaction subscale in the
nonsurgical group secondary to the restriction in
range of the data and the number of individuals who
reversed their satisfaction rating between the 2 test
administrations.

The 95% confidence intervals for the ICC were
quite large. These results are displayed graphically
(Figure). The confidence intervals overlap in all but
1 of the post- and nonsurgical comparisons. For ex-
ample, even though there was substantial disparity
between the ICC values obtained for the SPADI dis-
ability subscale by surgery status (0.57 for the post-
surgical group and 0.84 for the nonsurgical group),
the confidence intervals for these 2 ICC overlap indi-
cating that the difference between them was not sta-
tistically significant.21 Despite the large confidence
intervals, however, there were statistically significant
differences between the postsurgical and nonsurgical
ICC of the UCLA function subscale (P � .05).

Interitem Consistency

Cronbach’s alpha values for the SPADI pain
subscale, SPADI disability subscale, and ASES func-
tion subscale were calculated for the first and the

TABLE 5. Test-retest reliability intraclass correlation coefficients
(ICC) for subscales and scales.

Surgical Status

Scale/Subscale Postsurgical (n = 31)
ICC (95% CI*)

Nonsurgical (n = 25)
ICC (95% CI*)

UCLA†

Pain 0.78 (0.58–0.89) 0.59 (0.25–0.80)
Function 0.89 (0.78–0.94) 0.51 (0.14–0.75)
Satisfaction 0.79 (0.59–0.89) ‡

CMS§

Pain 0.80 (0.63–0.90) 0.87 (0.73–0.94)
ASES�

Pain 0.88 (0.76–0.94) 0.65 (0.35–0.83)
Function 0.78 (0.59–0.89) 0.86 (0.72–0.94)
Total 0.91 (0.82–0.96) 0.84 (0.66–0.92)

SPADI¶

Pain 0.91 (0.81–0.95) 0.70 (0.43–0.86)
Disability 0.57 (0.27–0.77) 0.84 (0.66–0.92)
Total 0.91 (0.81–0.95) 0.84 (0.67–0.93)

* CI = confidence interval (lower bound-upper bound)
† UCLA = University of California Los Angeles Shoulder Score
‡ An ICC value could not be calculated. See text for details.
§ CMS = Constant-Murley Scale
� ASES = American Shoulder and Elbow Society Shoulder Index
¶ SPADI = Shoulder Pain and Disability Index

* UCLA = University of California Los Angeles Shoulder Score
† CMS = Constant-Murley Scale
‡ ASES = American Shoulder and Elbow Society Shoulder Index
§ SPADI = Shoulder Pain and Disability Index

FIGURE. 95% confidence intervals of scale and subscale intraclass
correlation coefficients (ICC) by surgical status.

second administrations. These are reported in Table
6 by surgical groups as well as for the combined
sample. As indicated in the table, all alpha values
were quite high; none was below 0.88.

Effect of Surgical Status on Scale Reliability
We evaluated the effect of surgical status on shoul-

der outcome scale reliability using a general linear
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TABLE 6. Cronbach’s alpha values for multi-item subscales.

ASES* Function SPADI† Pain SPADI† Disability

Subjects Test Retest Test Retest Test Retest

Postsurgical 0.91
(n = 23)

0.91
(n = 23)

0.90
(n = 24)

0.96
(n = 25)

0.94
(n = 24)

0.95
(n = 22)

Nonsurgical 0.89
(n = 23)

0.92
(n = 23)

0.88
(n = 25)

0.93
(n = 23)

0.92
(n = 25)

0.93
(n = 23)

Total 0.90
(n = 46)

0.91
(n = 46)

0.90
(n = 49)

0.95
(n = 48)

0.94
(n = 49)

0.95
(n = 45)

* ASES = American Shoulder and Elbow Society Shoulder Index
† SPADI = Shoulder Pain and Disability Index

models approach. Based on an F-test of variance, we
compared the amount of variance in retest scores
explained by a full model that included surgical sta-
tus to that of a restricted model that did not include
surgical status. The probability values obtained indi-
cate whether there is a statistically significant in-
crease in variance accounted for when surgical status
is included in the model. Table 7 reports these re-
sults. Because R2 values tend to overestimate model
fit, we report adjusted R2 values, which are corrected
to more closely estimate the actual fit of the regres-
sion model. As indicated in Table 7, inclusion of sur-
gical status in the regression model improved signifi-
cantly the variance accounted for in UCLA
satisfaction scores (P = 0.05) and in the ASES total
and its 2 subscales (P = 0.01).

DISCUSSION

The examined scales exhibited good internal con-
sistency in both the postsurgical and nonsurgical
groups. Test-retest reliability estimates tended to be
higher for the postsurgical group than for the non-
surgical group. There were exceptions to this trend
(eg, SPADI disability subscale). Most of the calcu-
lated test-retest values were moderately high in both
groups. Only the postsurgical SPADI disability ICC
and the 3 nonsurgical UCLA subscale ICC were be-
low 0.65. All others were in the range of 0.65 and
0.91. Very low values (0.51 to 0.59) were obtained
for the UCLA scales in the nonsurgical group. This
could be due in part to the fact that 1-item scales
tend to be less reliable than multi-item scales;1

though, in the postsurgical group, the UCLA pain,
function, and satisfaction scales, which also are
1-item scales, had reasonably high test-retest values
(0.78, 0.89, and 0.79, respectively).

Gupta and colleagues9 have critiqued the wording
and format of the single-item UCLA satisfaction
subscale. The item dichotomizes patient responses
into the categories ‘‘satisfied and better’’ and ‘‘not
satisfied and worse.’’ Limiting patient responses to
these 2 options results in only gross estimates of pa-
tients’ levels of satisfaction. In addition, the multidi-
mensionality of patient satisfaction is not well repre-

TABLE 7. Scale and subscale adjusted R2 and P-value for F-test
comparing differences in R2 values between full and restricted
models.

Adjusted R2

Scale/Subscale Restricted Full P Value

UCLA*
Pain 0.56 0.56 0.77
Function 0.55 0.56 0.29
Satisfaction 0.53 0.57 0.05

CMS†

Pain 0.75 0.75 0.49
ASES‡

Pain 0.64 0.68 0.01
Function 0.66 0.70 0.01
Total 0.77 0.80 0.01

SPADI§

Pain 0.73 0.74 0.35
Disability 0.55 0.58 0.07
Total 0.81 0.82 0.31

* UCLA = University of California Los Angeles Shoulder Score
† CMS = Constant-Murley Scale
‡ ASES = American Shoulder and Elbow Society Shoulder Index
§ SPADI = Shoulder Pain and Disability Index

sented with a single-item scale.18 These explanations,
plausible with our inability to calculate a valid ICC
value for the nonsurgical group, do not explain the
higher ICC value (0.79) for the postsurgical group. A
case-by-case comparison of test and retest satisfaction
scores provides some insight. Of the persons who
took both administrations of the satisfaction item,
the majority of the postsurgical group responded
that they were ‘‘satisfied and better’’ (24 of 27;
89%). Only 3 (11%) reported being ‘‘not satisfied
and worse.’’ Among these respondents, only 1 pa-
tient changed satisfaction response between adminis-
trations. In contrast, 5 of the 24 nonsurgical cases
(21%) reported being ‘‘satisfied and better,’’ and 19
reported being ‘‘not satisfied and worse.’’ Eight pa-
tients changed their satisfaction responses between
administrations. It may be that postsurgical patients
on the whole were very satisfied and that nonsurgical
respondents were closer to the threshold between
being satisfied and not satisfied. If this were the case,
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a small decrement in satisfaction among postsurgical
patients would not cause them to endorse the alter-
native, ‘‘not satisfied and worse.’’ Among those who
were ‘‘borderline,’’ however, reversals of responses
between administrations would be more likely.

The satisfaction test-retest results obtained in the
current study may be considered also in the context
of the nature of self-reported satisfaction. We limited
our analyses to persons who reported that their
shoulders were ‘‘the same’’ in comparison to the pre-
vious week. However, constancy in shoulder status
does not guarantee constancy in satisfaction with
shoulder status. Research in cognitive psychology in-
dicates that persons’ expressed happiness with an
outcome are related not only to how positive the
outcome is, but also to how the outcome compares
to a ‘‘counter-factual,’’ the expected or alternative
outcome a person imagines.8 It may be that patients
judge their satisfaction with their shoulder by com-
paring their status to some anticipated outcome. For
example, persons who expect their shoulder to im-
prove may become dissatisfied if their shoulder con-
dition remains the same.

Though values for the shoulder subscale ICC dif-
fered substantially, the confidence intervals for the
ICC estimations were wide, and only 1 of the differ-
ences we observed were statistically significant at
� � 0.05. Estimation error and wide confidence in-
tervals (CI) are not unique to the present study. For
example, Roach and colleagues17 reported CI for the
SPADI subscales. They calculated the 95% CI for the
SPADI pain subscale to range from 0.40 to 0.80 and
for the SPADI disability subscale to range from 0.41
to 0.80.

The strongest evidence for group differences in
scale reliability was obtained by comparing a full re-
gression model in which both first-administration
scores and surgical status are used to predict retest
scores to a restricted model in which surgical status
was not taken into account. We found that, in the 3
ASES subscales and in the UCLA satisfaction
subscale, prediction was improved by including surgi-
cal status. Explanations for group differences in the
UCLA satisfaction scale have been offered above. We
could not explain plausibly, however, the group dif-
ferences in the 3 ASES scales. Interpreting this effect
is particularly difficult since including surgical status
in the regression model did not improve prediction
with the other pain or function/disability scales.

Our results suggest that, with some shoulder out-
come scales, test-retest reliability can differ by surgi-
cal status. This finding highlights an aspect of out-
comes measurement not commonly appreciated;
namely that the psychometric properties of a meas-
ure are sample- and purpose-dependent.19 Often, the
use of a scale is justified by stating that the measure
has been ‘‘found to be reliable and valid’’ in a previ-
ous study. Our data suggest that it is important to

determine whether the sample or purposes of a
study are similar to those of the referenced study.
The psychometric properties of a measure, however,
can vary markedly depending upon the sample in
which the measure is used. McHorney and col-
leagues12 found the reliability of the scales of the
MOS 36-item Short-Form Health Survey (SF–36)
were quite different in different patient subgroups
disaggregated by diagnosis and severity. For example,
coefficient alpha values for the Social Function scale
ranged from 0.72 to 0.90; for the General Health
Perceptions scale, values ranged from 0.65 to 0.80.
Clayton and Chubon5, summarizing studies of the
reliability of the Life Situation Survey (LSS), re-
ported Cronbach’s alpha values as ranging ‘‘from the
low 0.70s to the mid 0.90s’’ for most population
samples.

There are a number of limitations to the current
study. Chief among these is the lack of a gold stan-
dard for comparing estimates of shoulder outcome
variables. Self-reported function, disability, and satis-
faction may be compared across measure and across
time, but there is no external referent by which the
scales’ external validity can be established. The small
sample size also limited the current study. A larger
pool of participants would have narrowed the confi-
dence intervals around the calculated ICC values and
may have broadened the conclusions that could be
drawn from the results. Another weakness in the
study is that we did not have control over when pa-
tients actually completed the second questionnaire.
After completing the first questionnaire, participants
were given a blank second copy and asked to return
this copy 1 week later. It is possible that some pa-
tients completed the second questionnaire after less
than the requested amount of time had elapsed.

We limited our test-retest analysis to persons who
reported that they had experienced no change in
the previous week. This was a necessary inclusion
criterion since test-retest statistics are intended to
evaluate the stability of scores in the absence of
change in the trait being measured. Asking patients
to report how well they are doing in comparison to
the previous week, however, requires them not only
to evaluate their current shoulder status, but also to
remember their shoulder status of the previous week.
We cannot be certain of the accuracy with which re-
spondents were able to accomplish these tasks.

CONCLUSIONS

Our results have both clinical and methodological
implications. The large ICC confidence intervals we
obtained highlight both the impact of error on reli-
ability estimation and the importance of reporting
these intervals. Future studies should be conducted
with larger sample sizes to improve the precision of
test-retest reliability estimates.
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The disparities we obtained in test-retest reliability
estimates suggest that some of the self-report sections
on the shoulder scales may be differentially reliable
by surgery status. The extremely low test-retest coeffi-
cients obtained in the nonsurgical group for the
UCLA pain, function, and satisfaction scores suggest
that this scale may be inappropriate for use in that
patient population. Future research should evaluate
the effect of surgical status and other clinical vari-
ables on the psychometric properties of shoulder
outcome measures.
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Appendix
Self-Report Measures

University of California at Los Angeles (UCLA) Shoulder Scale*
Please circle the one number that best fits for each category:

I. Pain
Present all of the time and unbearable; strong medication frequently 1
Present all of the time but bearable; strong medication occasionally 2

3
None or little at rest, present during light activities; medication frequently 4

5
Present during heavy or particular activities only; medication occasionally 6

7
Occasional and slight 8

9
None 10

II. Function
Unable to use limb 1
Only light activities possible 2

3
Able to do light housework or most activities of daily living 4

5
Most housework, shopping, and driving possible; able to do hair and 6
dress and undress, including fastening brassiere 7
Slight restriction only; able to work above shoulder level 8

9
Normal activities 10

III. Satisfaction
Satisfied and better 5
Not satisfied and worse 0

Constant-Murley Scale (CMS)†

Please circle the best word that describes your pain:

None 15
Mild 10
Moderate 5
Severe 0

American Shoulder and Elbow Society (ASES) Shoulder Index‡

I. Pain
How bad is your pain today? (mark on line)�

0 10

No pain at all Pain as bad as it can be
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II. Function
Circle the number that indicates your ability to do the following activities with your painful shoulder.

0 = unable to do
1 = very difficult to do
2 = somewhat difficult to do
3 = not difficult to do

1. Put on a coat 0 1 2 3
2. Sleep on your painful side 0 1 2 3
3. Reach up behind back 0 1 2 3
4. Manage toileting 0 1 2 3
5. Comb hair 0 1 2 3
6. Reach a high shelf 0 1 2 3
7. Lift 10 lbs. above shoulder 0 1 2 3
8. Throw ball overhead 0 1 2 3 Have not tried
9. Do usual work 0 1 2 3 Have not tried
10. Do usual sport 0 1 2 3 Have not tried

Shoulder Pain and Disability Index (SPADI)§

Mark on the line to show how much pain you have had in the past week for each question.�

Example: No Pain / Worst Pain Imaginable

Pain Scale
A. How severe is your pain

1. At its worst?
No Pain Worst Pain Imaginable

2. When lying on the involved side?
No Pain Worst Pain Imaginable

3. When reaching for something on a high shelf?
No Pain Worst Pain Imaginable

4. When touching the back of your neck?
No Pain Worst Pain Imaginable

5. When pushing with the involved arm?
No Pain Worst Pain Imaginable

Place a mark to show how much difficulty you have had in the past week to do each activity.�

Example: No Difficulty / So Difficult Required Help

Disability Scale
B. How much difficulty did you have

1. Washing your hair?
No Difficulty So Difficult Required Help

2. Washing your back?
No Difficulty So Difficult Required Help

3. Putting on an undershirt or pullover shirt?
No Difficulty So Difficult Required Help

4. Putting on a shirt that buttons down the front?
No Difficulty So Difficult Required Help
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5. Putting on your pants?
No Difficulty So Difficult Required Help

6. Placing an object on a high shelf?
No Difficulty So Difficult Required Help

7. Carrying a heavy object of 10 pounds or more?
No Difficulty So Difficult Required Help

8. Removing something from your back pocket?
No Difficulty So Difficult Required Help

* Reproduced with permission of The Journal of Bone and Joint Surgery.7
† Reproduced with permission of Clinical Orthopaedics and Related Research.6
‡ Reproduced with permission of The Journal of Shoulder and Elbow Surgery.16

§ Reproduced with permission of Arthritis Care Research.17

� Lines should be 10 cm in length.
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