
The Shoulder Pain and Disability 
Index: The Construct Validity and 
Responsiveness of a Region-Specific 
Disability Measure 

Background and Purpose. The purposes of this study were (1) to assess 
the construct validity of the Shoulder Pain and Disability Index 
(SPADI) and (2) to determine whether the SPADI is more responsive 
than the Sickness Impact Profile (SIP), a generic health status mea- 
sure. Subiects. The sample consisted of 94 patients who were diag- 
nosed with a shoulder problem and referred to six outpatient physical 
therapy clinics. Methods. Clinically meaningful change was deter- 
mined by use of an ordinal rating scale designed to determine whether 
the patient's shoulder function was improved, the same, or worse 
following treatment. Spearman rho correlations were calculated for 
the initial visit SPADI and SIP scores. The standardized response mean 
(SRM) was used to measure responsiveness for the patients who were 
judged to be improved. One-tailed paired t tests ((r=.01) were used to 
determine whether differences existed among SKM values. Results. 
Correlations between the SPADI and SIP scores ranged from r =.01 to 
r=.57. The SRM value was higher for the SPADI total score 
(SRM= 1.38) than for the SIP total score (SRM=0.79). Conclusion and 
Discussion. Most correlations between SPADI and SIP scores provided 
support for the construct validity of the SPADI. The SPADI does not 
appear to strongly reflect occupational and recreational disability and 
is more responsive than the SIP. [Heald SL, Riddle DL, Lamb RL. The 
Shoulder Pain and Disability Index: the construct validity and respon- 
siveness of a region-specific disability measure. Phjls Ther. 
1997;77:1079-1089.1 
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ncreasingly, third-party payers are requiring docu- 
nlentation of the health-related quality of life 
(HRQL) of patients who receive physical therapv 
semices.l Health-relnt~d qualzty of lifP refers to an 

individual's ability to perform tasks of everyday living 
and to fulfill various social roles that are satisfiving to that 

hfanv scales have been developed to assess 
a patient's HRQL.i-H Measurement of HRQL can 
encompass a wide variety of variables, including activities 
of daily living (ADL), social roles, emotional state, 
intellect~ial functioning, and state of perceived 
well-being."* 

In addition to generic HRQL scales, other scales have 
been designed for measuring disability and can be 
classified as condition-specific scales (eg, Arthritis 
Impact Measurement Scaleh) or region-specific scales 
(eg, Oswestry Low Back Pain Questionnaire"). Several 
region-specific scales have been designed for the shoul- 
d ~ r . " " ~  Data for reliability and validity have been 
reported for only one of the region-specific scales 
designed for the shoulder: the Shoulder Pain and Dis- 
ability Index (SPADI1.l4 l h  The SPADI is a self-adminis- 
tered questioilnaire that consists of two dimensions, one 
for pain and the other for functional activities, and 
requires 5 to 10 minutes for a patient to complete. The 
pain dimension consists of five questions regarding the 
severity of an individual's pain. Functional activities are 
assessed with eight questions designed to measure the 
degree of difficulty an individual has with various ADL 
that require upper-extremity use. To  answer the ques- 
tions, patients place a mark on a 10-cm visual analog 
scale for each question. Verbal anchors for the pain 
dimension are "no pain at all" and "worst pain imagin- 
able," and those for the functional activities are "no 
difflci~lty" and "so difficult it required help." The scores 
from both dimensions are averaged to derive a total 
score. Table 1 lists the SPADI items. 

Roach et all-' provided evidence for the test-retest reli- 
ability of the total scores and scores for both dimensions 
of the SPADI based on data from 23 male subjects 
(intraclass correlation coefficients=.64-.66). Internal 

Table 1. 
Shoulder Pain and Disability Index% Items Listed by Dimension 

Pain dimension: How severe is your pain? 
1 . At its worst? 
2 .  When lying on the involved side? 
3. Reaching for something on a high shelf? 
4. Touching the back of your neck? 
5 .  Pushing with the involved arm? 

Disability dimension: How much difficulty do you have? 
1. Washing your hair? 
2 .  Washing your back? 
3. Putting on an underskirt or pullover sweater? 
4. Putting on a shirt that buttons down the front? 
5 .  Putting on your pants? 
6. Placing an object on a high shelf? 
7.  Carrying a heavy object (eg, 10  Ib)? 
8. Removing something from your back pocket? 

consistency was good, with Cronbach's alpha values of 
.86 to .95.14 To examine the construct \aliditv of the 
SPADI, Roach et all4 performed a factor anahsis with 
and without ~a r imax  rotation. The factor analysis with- 
out rotation resulted in all items from both dimensions 
loading strongly onto one factor. The SPADI therefore 
appears to measure one construct. Results of the varimax 
rotation showed several functional items loading onto 
both of two factors, indicating that the division between 
the two dimensions mav not be warranted.I5 These 
results provided some evidence to support the construct 
validity of the SPADI, but the factor analysis suggested 
that the scale may not reflect two separate dimensions. 

Roach et all4 examined the criterion-related validity of 
the SPADI by using measurements of shoulder active 
range of motion (AROhI) as criteria for function. 
Because there is no research to indicate that shoulder 
AROM measurements are related to function, we do  not 
believe that the authors provided evidence for the 
criterion-related validity of the SPADI. 

The lack of an adequate criterion measure for disability 
has created difficulties when evaluating the validity of 
region-specific questionnaires. In\estigatorsl"-" have 
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compared newly developed region-specific and 
condition-specific scales with generic HRQL scales that 
have established reliabili~y and validity. Some authorsZ3 
coritend that if moderate to strong correlations are 
found between the new scales and the established scales, 
the construct validity of the new scales for measuring 
some aspect of HRQL is supported. We believe that an 
established HRQL scale is an acceptable measure for 
determining whether the SPADI has construct validity 
for making inferences about the extent of an individual's 
disability. 

A recently published studyl'jexamined the construct 
validity of measurements obtained with the SPADI on a 
sa~nple of 102 patients (98 male, 4 female) with shoulder 
problenis. The pa~ients' ages ranged from 47 to 66 years 
(X=60). Williams et all6 reported correlations between 
the SPADI and the SF-20 ( r  = -.25 to r = - .50) and the 
Health Assessment Questionnaire ( r  = .61). These corre- 
lations supported the construct validity of the SPADI for 
inferring the magnitude of disability. Although Williams 
et all6 provided evidence for the construct validity of the 
SPAnI based on correlations with eslablished HRQL 
scales, they did not control for comorbidity due to 
pathologies other than those of the shoulder. Ideally, 
when evaluating the validity of SPADI scores, the subjects 
should not have other health problems influencing their 
HRQL. The presence of comorbidity has been known 
to habe varying effects on specific and generic 
q~iestionnaires.'~~~" 

The study by Williams et allti is an example of how an 
established HRQL scale can be used to determine the 
validity of a newer region-specific disability scale. 
Because of its ubiquitous acceptance, the Sickness 
Impact Profile (SIP) has frequently been used by 
researchers for assessing the validity of new disability 
 measure^.^^,^^,^^ The SIP is a generic HRQL scale that 
has been widely studied and established as a scale with 
acceptable levels of reliability and ~a l id i t y .~ , ' "~~-2~  Test- 
retest reliability data have produced Pearson product- 
mornerit correlation coefficients ( r )  of .75 to .92 for the 
overall ~ c o r e . ~ W r o n b a c h ' s  alpha values for internal 
consistency were high, ranging from .94 to .97.z3 

One pllrpose of our study was to determine the con- 
struct validity of measurements obtained with the SPADI 
for inferring the extent of disability. To assess the 
construct validity of the SPADI, we examined the associ- 
ations between scores on the SPADI and the SIP. The 
SPADI is used to calculate a total score, a pain score, and 
a disability score. The SIP is used to calculate a total 
score, physical dimension and psychosocial dimension 
scores, and several category scores. The categories of 
ambulation, mobility, and body care and movement 
make up the physical dimension. The categories of social 

interaction, communication, alertness behavior, and 
emotional behavior make u p  the psychosocial dimen- 
sion. Separate scores are also calculated for the catego- 
ries of sleep and rest, eating, work, home management, 
and recreation and pastimes. 

We hypothesized that we would find the following 
associations: 

1. Correlations of the SPADI total, pain, and disability 
scores with scores from those categories of the SIP 
that relate to shoulder function would be .5 or 
higher. Many researchers who have compared region- 
specific or condition-specific scales with generic scales 
have suggested that correlations of .5 or higher 
support the construct validity of the region- or 
condition-specific i~~strument.~".'".:~~) The SIP scores 
that appear to be related to shoulder function are the 
total score, the physical dimension score, and the 
scores for the categories of body care and movement, 
sleep and rest, work, home management, and recre- 
ation and pastimes. 

2. Correlations of the SPADI total, pain, and disability 
scores with scores from those categories of the SIP 
that do not relate to shoulder function would be .3 or 
lower. The SIP scores that appear to be unrelated or 
only weakly related to shoulder function are the 
psychosocial dimension score and the scores for the 
categories of ambulation, mobility, social interaction, 
communication, alertness behavior, emotional behav- 
ior, and eating. 

Recent literature has also emphasized the importance of 
examining a score's responsiveness. Responsiveness is a 
measurement's capacity to reflect clinically meaningful 
~hanges.'"2~ For the purposes of this study, a clinicully 
meuningful change was defined as the agreement between 
independen~ therapist and patient judgments that the 
patient's shoulder function had improved or worsened 
after treatrnent.IY~2~.~2 Measurements obtained from an 
HRQL or region-specific disability measure may be reli- 
able and concurrently valid yet not reflect clinically 
meaningful changes that occur over 

Condition-specific and region-specific scales are thought 
to be more responsive to meaningful changes than 
generic HRQL If the SPADI is a more 
responsive scale than generic scales and is valid for 
inferring the extent of disability, then physical therapists 
should use the SPADI to assess the disability of patients 
with shoulder problems. Whether the SPADI is more 
responsive than the SIP is not known. 

The second purpose of this study was to determine 
whether the SPADI is more responsive than the SIP to 
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meaningful changes in individuals with shoulcler Table 2. 
pathology. Description of Subjects Included in the Analysis of Construct Validity 

Subjects 
Subjects recl-uited for this study were patients seen at six 
outpatient physical therapy clinics being used as data 
collection centers. Patients included were consecutive 
patients referred for outpatient physical therapy for 
their shoulcler pain. The shouldel- region was defined as 
the glenohumeral joint, acromioclavicular joint, cterno- 
clavicular joint, scapulothoracic joint, ancl all structures 
crossing or  attaching to these joints. The pain had to 
have been present for at least 1 week. 

The following patients were excluded from the study: 
(1) patients who were cognitively impaired, illiterate, or 
did not speak English as a primary language, (2)  patients 
referred for physical therapy for any region of the body 
in addition to the shoulder, (3) patients who had 
concul-rent pain or impairment in both upper extremi- 
ties but who were referred for treatment of only one 
upper extremity, (4) patients who had shoulder pain or 
dysfunction that, based on the physical therapists' judg- 
ment, was caused by pathology in an anatomical area 
other than the shoulder complex, (5) patients who had, 
in the therapists' judgment, decreased HRQL due to a 
systenlic disease or pathology in addition to their shoul- 
der pathology. and (6) patients who did not complete 
the data collection forms within 24 hours of their initial 
or  final visit. 

Over a 16-month period, 183 patients were deerned 
eligible and were recruited to participate in the study. 
Twenty-seven of these patients refused to participate, 
and 45 patients were eliminated by the therapists based 
on the exclusionary criteria. Eight patients did not 
return their completed initial visit forms. The remaining 
103 patients completed questionnaires on the day of 
their initial visit. Three of the 103 patients did not 
complete the SPADI correctly, so they were eliminated 
from the sample. Six patients scored "not applicable" 
("NA") on at least one dimension of the SPADI, so these 
patients were eliminated from the sample. Data from the 
remaining 94 patients were used for analysis of the 
construct validity of the SPADI. Table 2 presents a 
description of the subjects included in the evaluation of 
construct validity. The patients' ages ranged from 19 to 
82 years (X=44.8, SD= 14.0). Diagnoses varied widely, 
with "impingement/tendinitisV being the most common 
diagnosis. The average duration of physical therapy for 
the patients was 10 weeks. 

Five of the 94 patients did not return for a final visit. 
Fifteen patients were given forms during their final visit, 

Characteristic 

No. of 
Subjects 
(n = 94) 

Gender 
Male 
Female 
Not reported 

Therapist's diagnosis 
Impingement/tendinitis/bursitis 
Instability/dislocation 
Rotator cuff syndrome 
After arthroscopic surgery 
Pain/stiffness 
Adhesive capsulitis/frozen shoulder 
After rotator cuff repair 
After fracture 
Sternoclavicular or acrornioc/avicular joint 

subluxation 
Contusion 
Weakness 
Diagnosis not reported 

but the forms were not returned. The examiners gave no 
explanation as to why another 38 patients did not 
cornplete the forms during their final visit. A total of 36 
patients completed data forms during their final visit. 

Examiners 
Examiners were physical therapists employed at six 
physical therapy clinics. A total of 28 therapists collected 
data at the six data collection centers. Fifty-seven percent 
of the therapists were female ancl 43% were male. The 
average age of the exanliners was 30.8 years (SD=3.7). 
The therapists had an average of 5.8 years (SD=4.2) of 
clinical experience in the area of orthopedic physical 
therapy. 

Instrumentation 
The SPADI is a self-administered questionnaire accom- 
panied by a set of written instructions that takes approx- 
imately 5 to 10 minutes to complete. Each question 
requires the patient to place a mark on a 10-crn visual 
analog scale that has verbal anchors on each end of the 
line. Questions on the SPADI are divided into two 
dimen\ions (Tab. 3). 

The SIP consists of 136 items describing activities that 
can be affected by health status. Table 3 provides a 
complete list of categories and dimensions addressed by 
the SIP. The SIP may be self-administered and takes 
approximately 20 to 30 minutes to complete. Patients are 
asked to rnark each item that describes their own health- 
related behavior. 

To  provide a clinical criterion for judging the meaning- 
fulness of changes in the SIP and the SPADI, we created 
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Table 3. 
Description of Initial-Visit Shoulder Pain and Disability Index14 and 
Sickness Impact Profiles Scoreso 

- 

Instrument X SD Range 

Shoulder Pain and Disability Index , Pain dimension 46.3 27.5 0-100 
Disability dimension 33.9 28.1 0-100 
Total 40.1 26.1 0-100 

Sickness Impact Profile 
Ambulation 0.6 2.3 0-14.4 
Mobility 1.4 4.4 0-28.0 
Body care and movement 2.3 4.4 0-35.3 

Physical dimension 1.2 2.9 0-19.4 
Social interaction 3.8 9.6 0-73.8 
Communication 1.5 4.6 0-23.7 
Alertness behavior 1.7 6.2 0-41.8 
Emotional behavior 8.7 12.9 0-54.6 

I Psychosocial dimension 4.3 7.0 0-27.0 
Sleep and rest 8.8 12.9 0-79.2 
Eating 0.9 3.2 0-22.3 
Work 1 1.8 23.5 0-70.1 
Home management 1 1.5 14.2 0-66.5 
Recreation and pastimes 15.6 14.9 0-72.3 

Total 4.5 5.8 0-26.6 
- ~ 

"All riil?jrcts who complctrd data fi~rrns (1111-ing initial visit (11-94). 

an ordinal scale with the following levels of measure- 
ment: iimproved, stayed the same, and worsened. This 
scale is very similar to the one used by Deyo and Centors2 
to assess the responsiveness of hea1t.h status measures 
used for patients with low back pain. Patients and 
therapists in our study each made independent judg- 
ments regarding the patient's shoulder function during 
the final clinic visit. A meaningful change was consid- 
ered to have occurred if the patient and the therapist 
agreed in their independent judgments that the 
 patient.'^ shoulder function had either improved or 
worsened.:'? 

Procedure 
Data were collected on the day of the patients' initial visit 
and again during their final visit to the physical therapy 
clinic. Between the patients' initial and final visits, they 
received physical therapy as the therapist deemed appro- 
priate. No physical therapy evaluation or treatment 
variables were controlled. 

During their initial visit to the clinic, patients first signed 
a written informed consent form and then were given a 
SPADI and an SIP to complete within 24 hours. During 
the firial visit, the patients again completed an SPADI 
and an SIP. Patients and therapists also made indepen- 
dent judgments during the final visit as to whether the 
patients' shoulder function was improved, worsened, or 
stayed the same. 

Data Analysis 
The SPADI and the SIP were scored according to scoring 
systems described by the developers of the scales.' The 
range of possible SPADI and SIP scores was 0 to 100, with 
higher scores indicating greater amounts of disability. 

To  determine the construct validity of the SPADI, the 
Spearman's rank-order correlationt was used to describe 
the relationship between SPADI and SIP scores obtained 
during the initial visit. All dimensions of the SPADI and 
the SIP were examined. 

The responsiveness of the SPADI and the SIP to mean- 
ingful change was determined by calculating the stan- 
dardized response mean (SRM)." The SRM is a varia- 
tion of the effect size described by Coheri." The SRM is 
calculated by subtracting each patient's initial score 
from the final score to obtain the change score. The 
mean of the patients' score changes is then divided by 
the standard deviation of the patients' change scores. 
Cohen suggests that an absolute value of 0.2 to 0.4 
represents a small effect of an intewention, an absolute 
value of 0.5 to 0.7 shows a moderate effect, and an 
absolute value of 0.8 or greater is a large effect. To 
perform a statistical comparison of SRMs for the SIP and 
the SPADI, the sampling distribution of the SRM values 
was needed. The jackknife procedure was used to esti- 
mate the sampling  distribution^.:^^^ The jackknife proce- 
dure is designed to estimate the standard error for a 
sample of data. The estimated variances calculated with 
the jackknife procedure were used to determine 95% 
confidence intelvals for the SRMs. 

Paired t tests corrected for multiple comparisons were 
performed on the estimated sample means of SRM 
values to determine the statistical significance of the 
differences in responsiveness between the SIP and 
SPADI scores. 

Results 

Descriptive Analysis of the Data 
Descriptive statistics for the SPADI and SIP scores 
obtained during the initial visit are summarized in Table 
3. Mean scores on the SPADI were higher for the pain 
dimension (X=46.3, SD =27.5, range=0-100) than fbr 
the disability dimension (X=33.9, SD=28.1, range=()- 
100). Mean scores on the SIP ranged from 0.6 (SD=2.3) 
for ambulation to 15.6 (SD=14.9) for recreation and 
pastimes. The SPADI total scores for the initial visit 
range from 0 to 100 (X=40.1, SD=26.1). The SIP total 
scores ranged from 0 to 26.6 (x=4.5, SD=5.8). Standard 

' Scoring instl-uctions for (he SIP were pso\.idc(i by johns Ho1,Lins IJr~ivers~y. 
SETAT for Wind,~ws, vrrsion 5, SPSS Inc, 441 N M i c h i ~ n  Avc, (:h~cagu, 11. 

60(i 1 1. 
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Construct Validity of the SPADl 
Correlations between the SPADI total, 
pain dimension, and disability dimen- 
sion scores and the SIP scores hypoth- 
esized to be related to the SPADI scores 
ranged from .21 to .57. Correlations 
between the SPADI scores and the SIP 
scores hypothesized to be unrelated or 
only weakly related to the SPADI scores 
ranged from .02 to .43. Table 4 pre- 
sents the correlations between the 
SPADI and SIP scores. 

Responsiveness 
Scores from patients who completed 
forms during both initial and final visits 
were included in the analysis of respon- 
siveness. There was consensus between 
therapist and patient judgments on all 
patients. Only two patients were classi- 
fied as showing no meaningful change, 
and no patients were reported as hav- 
ing worsened shoulder function. Only 
those subjects who showed meaningful 
improvement in shoulder function 
were included in the analysis of respon- 
siveness (11=34). Table 5 shows the 
SPADI and SIP change scores, standard 
deviations of changes, SRMs, and 95% 
confidence intervals for the SRMs. The 
absolute values of the SRMs are pre- 
sented in Table 5."" 

The SRMs for the SPADI ranged from 
1.04 to 1.54 (Tab. 5). The SRMs for the 
SIP ranged from 0.00 to 1.10, with the 

Figure 1. majority of values being below 0.5 (Tab. 
Frequency distribution of Shoulder Pain and Disability Index14 (SPADI) total scores. 

5). Paired t tests corrected for multiple 

deviations of both the SIP and SPADl scores were 
relatively high. 

The SPADI pain dimension and total scores appeared to 
resemble a normal distribution. Figure 1 illustrates the 
distribution of SPADI total scores. The SIP scores did not 
resemble a normal distribution. The distributions of 
most of the SIP scores were skewed to the low end of the 
scale, in a J-shaped curve.Viggure 2 provides an example 
of the J-shaped curve of SIP physical dimension score 
distributions. For example, 64% of the patients scored 0 
on the SIP physical dimension, with no one scoring as 
high as 30 (Fig. 2). Only the recreation and pastimes and 
home management categories exhibited less skewed 
distributions. Forty percent of the patients scored 0 on 
the home management category, and 31% of the 
patients scored 0 on the recreation and pastimes 
category. 

comparisons were used to determine 
the statistical differences in responsiveness between the 
SIP and SPADI scores. The t tests were performed 
between the SPADI pain dimension, disability dimen- 
sion, and total scores and those categories of the SIP that 
are traditionally used to infer the extent of disability 
(physical dimension, psychosocial dimension, total). 
The t tests were also done on the SRMs for those 
categories of the SIP with the lowest percentage of 
patients scoring 0 (sleep and rest, home management, 
work, and recreation and pastimes). Those SIP catego- 
ries were considered to be most applicable to patients 
with shoulder problems. 

There generally were differences in responsiveness 
between the SIP physical dimension, psychosocial 
dimension, and total scores and the SPADl total scores. 
The SPADl pain dimension, disability dimension, and 
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SIP Score 

Figure 2. 
Frequency distribution of Sickness Impact Profiles (SIP) physical dimension 

total scores were not more responsive than the scores for 
the SIP recreation and pastimes category. 

Discussion 

Construct Validity of the SPADI 
The data provide some support for our hypotheses that 
SPADI scores would be more strongly correlated with 
certain SIP scores. For example, the correlations 
between the SIP total, home management, and body 
care and movement scores and the SPADI scores all 
approximated the hypothesized value of .5 (rho=.44- 
.57).  C:orrelations between other SIP scores and the 
SPADI scores, however, were lower than .5. The SIP 
physical dimension, recreation and pastimes, and work 
scores were only weakly correlated with the SPADI scores 
(rho=.21-.43). 

The physical dimension score of the SIP is a summary 
score that includes the ambulation and mobility dimen- 
sion scores, two dimension scores with lower correlations 
than the hypothesized values. Because the physical 

dimension score is a summary score, 
the correlations between SPADI scores 
and the SIP physical dimension score 
were not as high as we had hypothe- 
sized. The correlations between SPADI 
scores and the work and recreation and 
pastimes scores of the SIP were lower 
than we expected. The SPADI does not 
appear to adequately measure occupa- 
tional and recreational disability. 

The data also provide some support for 
our hypothesis that certain SIP scores 
would be weakly related to SPADI 
scores. Correlations between SPADI 
scores and those SIP scores that we 
hypothesized to be weaker or absent 
ranged from .01 to .43. Correlations 
between the SPADI scores and the SIP 
eating, mobility, and alertness behavior 
scores were the lowest of all the 
measures (rho= .01-.20). Correlations 
between the SP'4DI scores and some of 
the scores of the SIP that deal with 
elnotional health, however, were some- 
what higher (rho= .32-.43). The SPADI 
appears to measure some elernents of 
psychosocial disability, although to 
what extent is unclear from this study. 

The literature examining the construct 
validity of region-specific disability 

scores. scales as compared with HRQL scales 
generally describes correlation values 
greater than .5 as being supportive of 

the construct validity.1"~y!'~90 Weinberger et alz con- 
cluded that the Arthritis Impact Measurement Scale is 
valid for inferring disability based on the correlations 
with the SIP. Other  researcher^^^^^^ have drawn similar 
conclusions when attempting to validate scales designed 
to measure the extent of disability in patients with low 
back pain. Perhaps correlations with the SIP were higher 
in these other studies because of the nature of the 
pathology involved. Because low back pain and arthritis 
tend to have a more global effect on an individual's 
HRQL, it is likely that more items on the SIP were 
applicable to these patients. 

The correlations found in our study may also be attrib- 
utable to the skewed distribution of SIP scores toward 
the low end of the scale. If more of the items on the SIP 
were applicable to patients with shoulder pathology, 
there may have been less of a ceiling effect on the SIP 
scores, which rnav have resulted in improved correla- 
tions between the SIP and SPADI scores. The percentage 
of patients scoring 0 on  the SIP during the initial visit 
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Table 4. Table 5. 
Spearman Correlations Between Sickness Impact Profile5 and Shoulder Pain and Disability Index14 and Sickness Impact Profile' 
Shoulder Pain and Disobility Index'" Scores" at the Initial Visit Change Scores, Standardized Response Means (SRM), ond 95% 

Confidence lntewols for SRM 

Shoulder Pain and 
Disability lndex 

Pain Disability Total 

Sickness Impact Profile 
Ambulation .16 .28 .23 
Mobility .17 .20 .20 
Body care and movement .44 .48 .49 

Physical dimension .30 .43 .39 
Social interaction .33 .37 .38 
Communication .32 .32 .32 
Alertness behavior .12 .17 .14 
Emotional behavior .36 .34 .39 

Psychosocial dimension .37 .42 .43 
Sleep and rest .42 .36 .42 
Eoting .03 .01 .02 
Work .32 .34 .3 6 
Home management .51 .49 .56 
Recreation and 

pastimes .21 .24 .25 

Total .50 .54 .57 

"All suhjecls who rompletcd data forms during initial visit (n=94) 

ranged from 5% (SIP total) to 94% (an~bulation). In 
contrast, 4% of the patients scored 0 on the SPADI pain 
dimension, 6% of the patients scored 0 on the disability 
dimension, and 1% of the patients scored 0 on the 
SPADI total. 

Examination of the individual items on the SIP shows 
that relatively few of the SIP items were considered to be 
relevant to patients with shoulder problems. For exam- 
ple, within the ambulation category, all 12 statements 
refer to the individual's ability to walk. None of these 
items, theoretically, would apply to someone with disabil- 
ity resulting from shoulder pathology. 

Conversely, there were several items on the SIP that were 
marked frequently by the patients in this study. Table 6 
shows the response frequencies of the six SIP items 
selected most often by the patients with shoulder pathol- 
ogy. More individuals marked items in the home man- 
agement and recreation and pastimes categories than 
other categories. The home management and recreation 
and pastimes categories also had higher mean scores 
than most other categories. The large number of patient 
responses to these items can be explained by examining 
the individual items. 

For example, an item checked by 49% of the patients was 
the SIP home management item "I am doing less of the 
regular daily work around the house than I would usually 
do." Another item frequently checked in the recreation 
and pastimes category was "I am cutting down on some 

Change 
Scores 

95% 
Confidence 

Instrument X SD SRMa Intervalb 

Shoulder Pain ond 
Disability Index 

Pain dimension -37.4 24.3 1.54 0.87,2.26 
Disability dimension -28.4 27.2 1.04 0.64,1.49 
Total -33.0 23.9 1.38 0.83,1.92 

Sickness Impact Profile 
Physical dimension -0.3 1.8 0.15 -0.46,0.62 
Psychosocial dimension -2.6 5.6 0.47 -0.18,l .O1 

Sleep and rest -4.8 20.5 0.24 -0.70,0.87 
Eating 0.0 2.0 0.00 -0.40,0.40 
Work -2.9 21.6 0.13 -0.22,0.51 
Home management -9.9 12.5 0.79 0.44,l. 15 
Recreation and 

pastimes -10.5 9.6 1.10 0.62,1.67 
Total -2.6 3.3 0.79 0.32,1.21 

" SRM=scdndar-dved response mean for- change scores of suhjects who 
irnpro\t.d clinirally (n=34) .  
' (hnfidenrr interval of SRM vahtes calrrlldted with jackknife estimates of 

- .  a1 iar~ce. 

of my usual physical recreation or activities." Both of 
these statements have obvious applicability to individuals 
who are diagnosed with shoulder pathology. 

The correlations in our study are similar to those 
reported by Williams et all6 in their investigation of the 
construct validity of the SPADI. The researchers 
reported Pearson correlations ranging from -.27 
(health perceptions) to -.50 (physical functioning) 
between the SPADI and the SF-20, a previously validated 
generic HRQL scale. The similarities between the corre- 
lations found in our study and those reported by Wil- 
liams et allb support the meaningfulness of our findings. 
The correlations for most SIP scores hypothesized in our 
study to be related to SPADI scores provide reasonably 
strong evidence to support the construct validity for the 
SPADI. In addition, most of the SIP scores hypothesized 
to be either weakly related or unrelated to SPADI scores 
provide additional evidence to support the construct 
validity for the SPADI. 

Responsiveness of the SPADI 
We used the SRM to measure the responsiveness of both 
the SIP and the SPADI. Other  investigator^"',^^ have 
used Cohen's benchmarks to qualify the responsiveness 
of disability and health status measures. According to 
Cohen's benchmarks, the SRM values for the SIP shown 
in Table 5 were small or moderate. Only the SIP'S 
recreation and pastimes category had a large SRM 
(1. lo) ,  representing a large degree of responsiveness. In 
contrast, all SPADI scores were highly responsive accord- 
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Table 6. 
Percentage of Subjects Responding 
Impact Profile5 [SIP) Items" 

to Frequently Selected Sickness 

 SIP Dimension and Item 

Subjects 
Responding 
("/.I 

IHome i i a g e m e n t  
I am doing less of the regular daily work around 
the house than I would usually do. 49 

I Home management 
I am not doing heavy work around the house. 49 

Emotional behavior 
I keep rubbing or holding areas of my body that 
hurt or are uncomfortable. 45 

Sleep arid rest 
I sleep less at night, for example, wake up too 
early, do not fall asleep for a long time, awaken 
frequently. 42 

I Recreation and pastimes 
I do my hobbies and recreation for shorter periods 
of time. 28 

I Emotional behavior 
I ohen moan and groan in pain or discomfort. 19 

"All subjects who completed data forms during initial visit (n=94). 

ing to Cohen's benchmarks. Standardized response 
means were generally higher for the SPADI than for the 
SIP, ranging from 1.04 to 1.54 (Tab. 5 ) .  Tests of differ- 
ences indicated that the SPADI is more responsive than 
the SIP when used for patients with shoulder pathology. 
Williams et all6 also found the SPADI to be a highly 
responsive scale. 

One factor that may have adversely affected our ability to 
compare the responsiveness of SIP and SPADI scores was 
the skewness of the SIP data. With the exception of the 
recreation and pastimes score of the SIP, however, the 
SPADI scores are clearly more responsive than even 
those SIP scores that were not as severely skewed. 

I11 our study, we defined meaningful changes as being 
determined by agreement between the patient's and 
therapist's judgments as to whether the patient's func- 
tion had improved, stayed the same, or worsened. 
Results of the judgments revealed only two patients who 
did not show meaningful improvements in their condi- 
tion. The two patients who did not show improvement 
were reported to have stayed the same. There was 
consensus between therapist and patient judgments on 
all patients. Because of the heavily skewed results toward 
patients who demonstrated meaningful improvement in 
function, SRM values were determined only for those 
patients who demonstrated meaningful improvement. 

The high percentage of patients who experienced mean- 
ingful improvement may have been due to differences in 

the extent of disability between those patients who 
completed the study and those patients who were lost to 
follow-up. To determine whether a difference in disabil- 
ity existed between patients who completed the study 
(n=36) and patients who completed forms only during 
the initial visit (n=58), a t test was performed. No 
differences were found between the SIP or SPADI scores 
of those patients who completed the study and the scores 
of those patients who did not complete the study. 
Therefore, the extent of disability present in patients 
who completed the study did not appear to be different 
from that of patients who did not complete the dis- 
charge forms. Factors other than disability, however, still 
may have created a selection bias with the decrease in 
patient sample size between initial and final visits. 

limitations Associated With Use of the SPADl 
When analyzing the data collected in our study, a few 
limitations of the SPADI were noted. One of the p r o b  
lems encountered was the way that patients interpreted 
the instructions for completion of the SPADI. Three 
patients used words to mark the visual analog line rather 
than placing a mark on the line. The questionnaires 
completed in this manner were not scorable according 
to the developer's instructions. The written instructions 
provided with the SPADI could therefore be clarified, 
which might increase the number of forms that are 
correctly completed. For example, a sample question 
and response could be added to the instructions to 
indicate to the respondent how to correctly mark the 
10-cm line. 

Data for another group of patients (n=6) who scored 
"NA" on one or both dimensions of the SPADI also were 
not included in the data analysis. A dimension was 
scored " N A  if more than two items were left blank or 
marked "NA" by the patient. We observed that all of the 
patients who scored "NA" had just undergone rotator 
cuff surgery or shoulder arthroplasty. The patients 
apparently scored "NAN because they were instructed by 
their surgeon not to actively move their shoulder at the 
time they filled out their questionnaires during the 
initial visit. The wording of the SPADI limits the appli- 
cability of the SPADI to only those patients with shoulder 
pathology who are instructed to perform active move- 
ments with their involved shoulder. 

Roach et all4 and Williams et all6 presented evidence to 
support the reliability and validity of the SPADI for 
measuring HRQL in individuals with shoulder pathol- 
ogy. All subjects, however, in the study by Roach et all4 
were men, and 98% of the subjects studied by Williams et 
all%ere men. Examination of the questions comprising 
the SPADI reveals that at least one of the questions is 
biased toward male patients. The gender-biased question 
is "How much difficulty do  you have removing some- 
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thing from your back pocket?" Because many men carry 
items, such as a wallet, in their back pants pocket, and 
women generally do  not, the question is biased toward 
men. 

In conclusion, the SPADI may be more useful with 
revised instructions that would clarify for the respondent 
the correct procedure for con~pleting the questionnaire. 
The SPADI does not appear to be applicable to patients 
who are instructed not to move their involved shoulder 
because of their condition. In addition, because of the 
apparent bias in one of the SPADI items, the SPADI may 
be more applicable to male patients than to female 
patients. 

Conclusions 
Evidence for the construct validity of the SPADI is 
moderately strong, based on the patterns of correlatioils 
with the SIP. The correlations between the SPADI scores 
and the work and recreation and pastimes scores of the 
SIP, however, suggest that the SPADI may not readily 
measure occupational and recreational disability. An 
extremely skewed distribution of SIPs.cores appears to 
indicate that relatively few SIP items G e  applicable to 
individuals with shoulder problems. 

The SRM values for the SIP and SPADI indicate that the 
SPADI is more responsive to change than the SIP. The 
superior responsiveness of the SPADI supports the 
notion that region-specific scales are more responsive 
than generic health status questionnaires. Because the 
SIP has limited applicability to patients with shoulder 
problems and because the SPADI is more respoilsive to 
change, the SPADI would be preferred over the SIP for 
measuring the extent of disability in individuals with 
shoulder problems. Consideration should be given to 
the possible effects of the large dropout rate on our 
conclusions related to responsiveness. Two issues that 
warrant further study of the SPADI are the patient 
instructions and the potential influences of gender bias. 
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