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Abstract
Objective

To investigate the responsiveness of the Brazilian version of the Western Ontario Rotator Cuff Index (WORC) and 
compare it with the Disabilities of Arm, Shoulder and Hand questionnaire (DASH), the University of California Los 
Angeles Shoulder Rating Scale (UCLA), and the Short-Form 36 questionnaire (SF-36) in patients with rotator cuff 

disorders.

Methods
The four questionnaires were administered to 30 patients at baseline and 3 months after treatment (physiotherapy or 

surgery). The patients were divided into two groups: those who improved after treatment (n=20) and those who did not 
(n=10) based on an anchor-based strategy to distinguish between the two groups and assess responsiveness. The t-test, the 

t-value of the paired t-test, the effect size (ES), and the standardized response mean (SRM) were calculated.

Results
All four questionnaires registered statistically significant changes (p<0.05) in the “improved” group between baseline and 
3 months after treatment, and no changes in patients who did not improve. All four instruments showed higher ES and SRM 

values for the patients who improved than those who did not. WORC registered moderate to high ES and SRM values for 
the “improved” group, as did the UCLA and DASH. The ES and SRM values measured by the SF-36 ranged from small to 

large, the physical subscales being more responsive than the other subscales.

Conclusion
The Brazilian version of the WORC (like UCLA, DASH and SF-36 physical subscales) proved responsive to change and 

suitable for use in the short-term follow-up of patients after rotator cuff interventions.
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Introduction
The literature supports the use of ques-
tionnaires for monitoring the health sta-
tus of patients with shoulder conditions, 
as well for measuring outcome follow-
ing treatment (1-5). Responsiveness is 
the ability of an outcome measure to 
detect changes in patient status when it 
has occurred (5). A responsive clinical 
outcome measure will reflect improve-
ment as a patient’s condition improves 
and deterioration as the patient’s condi-
tion worsens (4, 6, 7). 
As validation is an evolving property 
and an ongoing process, it is important 
for the performance of a measure to be 
assessed in different patient populations 
with similar attributes of interest (8). It 
has been shown that psychometric prop-
erties including responsiveness depend 
on the setting and the population in 
which they are assessed (4, 6, 7). Stand-
ard questionnaire validation methodolo-
gies have been applied in a number of 
countries to ensure that the new versions 
are equivalent to the original question-
naire, thereby facilitating the exchange 
of information within the international 
scientific community (9, 10). The avail-
ability of such validation studies in the 
literature is important as it allows clini-
cians and researchers to assess the con-
tent and quality of questionnaires and 
enables them to choose the most appro-
priate measures for different purposes 
(4, 9-11).
The Western Ontario Rotator Cuff In-
dex (WORC) is a disease-specific, 
health-related quality of life (HRQOL) 
questionnaire for patients with rotator 
cuff conditions, originally developed 
in English by Kirkley et al., that has 
been proven to be reliable and valid for 
such patients (1, 12-15). Other versions 
of the WORC have been developed 
and validated, including the German 
and Turkish ones (16, 17). The WORC 
has also been translated and culturally 
adapted in Brazilian Portuguese (14), 
and its reliability and validity have been 
demonstrated (9). This last study found 
strong correlations between WORC and 
the Disabilities of Arm, Shoulder and 
Hand Questionnaire (DASH), the phys-
ical components of the Short-Form 36 
questionnaire (SF-36), and the Univer-
sity of California Los Angeles Shoulder 

Rating Scale (UCLA) (9). The next step 
was to determine the responsiveness of 
these questionnaires in the same Brazil-
ian population. 
The aim of the present study, therefore, 
is to investigate the responsiveness of the 
Brazilian version of the WORC and to 
compare it with the responsiveness of the 
DASH, UCLA and SF-36 questionnaires 
in patients with rotator cuff disorders.

Materials and methods
Patients
The patients included in this study had 
participated in the validation study for 
the Brazilian Portuguese version of the 
WORC (9). The total sample in the val-
idation study comprised 100 male and 
female patients with rotator cuff disor-
ders (tendinopathy or rotator cuff tear) 
who were over 18 years of age and 
whose primary language was Brazilian 
Portuguese. They were recruited from 
the Physiotherapy Unit and Orthopae-
dics Outpatient Clinic of the Univer-
sidade Federal de São Paulo between 
February and December 2006. 
The patients included in the present 
responsiveness study were those who 
were attending their initial clinic visit 
(n = 40). The final sample for the analy-
sis of responsiveness included a total of 
30 patients who completed the WORC 
at baseline (T0) and at the 3-month fol-
low-up (T1). Ten patients were exclud-
ed because they did not undergo treat-
ment (physiotherapy or surgery) within 
the study’s follow-up period. 
Diagnoses were confirmed by the appro-
priate and available radiological evalu-
ations (ultrasound and/or magnetic res-
onance imaging). Data was recorded in 
the medical registry for assessment and 
inclusion in the present study. Patients 
with cognitive, neurological or rheu-
matic disorders or with other shoulder 
conditions were excluded. 
The WORC was administered twice: at 
baseline and 3 months after the recom-
mended treatment (physiotherapy or 
surgery). The DASH, SF-36 and UCLA 
were also administered at baseline and 
during follow-up (18-20). Moreover, 
clinically relevant outcomes of inter-
est in patients with shoulder disorders 
were included in the study protocol: 
pain at night, pain at rest, and pain                     
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during movement scored on visual ana-
log scales (VAS); active range of mo-
tion (forward flexion, external rotation, 
and hand behind back); and strength (1-
3, 21-24).
Active range of motion was measured 
in standard positions using a universal 
goniometer, as described elsewhere 
(23). Forward flexion was measured in 
the standing position, whereas external 
rotation was assessed in the sitting po-
sition, with the elbow bent at 90º and 
the arm at the patient’s side. Internal 
rotation was also assessed in the sit-
ting position with the patient’s arm at 
his side and his hand behind his back. 
This measure was assessed by the ex-
tended thumb position at the height of 
the spinous process (24). Manual mus-
cle tests were used to assess strength, 
graded from 0 (absent muscle contrac-
tion) to 5 (normal muscle force) for the 
movements of forward flexion, exter-
nal rotation and internal rotation in the 
sitting position (23).

Western Ontario Rotator Cuff Index
The WORC is a self-reporting question-
naire with 21 items concerning five life 
and health domains (Physical Symp-
toms, Sports/Recreation, Work, Life-
style, Emotions) (12). All items have 
the same weight and each has a possible 
score of 0 to 100 (100 mm VAS). Each 
domain can be scored separately and 
the total score can range from 0 to 2100. 
To make the scoring more understand-
able, the authors of the original version 
of the WORC recommend that the data 
be converted to a percentage score by 
inverting the raw score and converting 
it to a score out of 100. A score of 0% 
then becomes the worst possible score 
and 100% implies no reduction in HR-
QOL (9, 12, 14).

UCLA shoulder rating scale 
The UCLA system is a 35-point scale 
with 10 points for pain, 10 points for 
function and 5 points each for motion, 
strength and patient satisfaction. The 
maximum score of 35 represents an op-
timal result (9, 15, 20).

DASH disabilities questionnaire
The DASH is a regional questionnaire 
developed to measure physical disabil-

ity and symptoms in the upper limbs. 
It consists of 30 questions that assess 
physical function and symptoms, in-
cluding 21 items relating to physical 
function, 6 items relating to symptoms, 
and 3 items that assess social functions. 
The score is calculated by applying es-
tablished formulas and ranges from 0 
(best) to 100 (worst) (8, 18).

Short Form-36
The Short Form-36 (SF-36) is a generic 
HRQOL questionnaire that evaluates 
eight domains: physical functioning, 
role limitations due to physical health, 
role limitations due to emotional health, 
bodily pain, vitality, social functioning, 
general health and mental health. The 
score for each domain ranges from 0 to 
100, with lower scores reflecting great-
er degrees of disability. From these 
eight dimensions two summary scales 
– one for physical and one for mental 
health – are computed (9, 19, 25).

Responsiveness
Responsiveness refers to the ability of 
an instrument to detect change over time 
when it occurs (4, 26-28). A responsive 
measure distinguishes patients or groups 
of patients whose condition clinically 
improves, deteriorates or remains stable. 
To assess responsiveness, a criterion is 
needed to identify whether a patient’s 
condition has changed over time (26, 
28-30). In this study, the first step was 
to establish two groups of patients, one 
group who experienced improvement 

and another group who did not improve 
(i.e., worsened or remained stable) over 
3 months of follow-up. Thus, an anchor-
based approach was used to assess re-
sponsiveness (27). The selected anchors 
were a combination of clinical and pa-
tient-based outcomes. Since it is highly 
recommended to use multiple independ-
ent anchors, a total of 15 were chosen 
(28). These included working status; 
visual analog scales for pain at rest, dur-
ing movement and at night; active range 
of motion for forward flexion, external 
rotation and internal rotation (hand be-
hind back); strength of forward flexion, 
external rotation and internal rotation; 
the DASH, UCLA and SF-36 physi-
cal health and mental health summary 
scores; and global range of change. 
A threshold was created to indicate 
whether an individual had improved 
or not, taking into consideration the 15 
anchors (26, 27). The change in score 
between baseline and the 3-month fol-
low-up was calculated by subtracting 
the baseline score from the 3-month 
follow-up score for each of the anchors, 
reflecting “improvement” or “non-im-
provement”. A total score of 8 out of 15 
was used as the threshold and to divide 
the patients into the two subgroups: 
Group 1 with “improvement” (n=20) 
and Group 2 with “non-improvement” 
(n=10). 

Ethical considerations
The study protocol was approved by 
the University Research Ethics Com-

Table I. Baseline characteristics of the patient population, consisting of Brazilian patients 
with rotator cuff disorders.

Characteristics  n=30

Age (years), mean (SD)  55.07 (10.83)
   range 27-74 
 no. %
Gender (F/M) 24/6 80/20

Treatment
   Physiotherapy 21 70
   Subacromial decompression 1 3.33
   Rotator cuff repair 8 26.67

Diagnosis 
   Tendinopathy 14 46.66
   Partial thickness rotator cuff tear 8 26.67
   Full-thickness rotator cuff tear 8 26.67 

SD: standard deviation.
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mittee and information was collected 
after obtaining written informed con-
sent from the subjects. 

Statistical analysis
Descriptive statistics were compiled for 
the baseline characteristics of the study 
population. Responsiveness was evalu-
ated using four statistical analyses: the 
t-test, the t-value of the paired t-test, 
effect size (ES), and the standardized 
response mean (SRM) for the two sub-
groups. For the statistical analysis, the 
level of significance was set at 5%.
The t-test is used to determine whether 
the difference in the outcome means 
of study groups is statistically signifi-
cant (between-group comparisons). 
The t-value of the paired t-test is used 
to analyze data originating from a 
one-group repeated-measures design 
and concludes whether or not there 
is a statistically significant change in 
the measures over time (within-group 
comparisons). Here the t-value of the 
paired t-test was used to compare each 
group between T0 (baseline) and T1 
(3-month follow-up) (31). 
The ES is a standardized measure of 
change obtained by dividing the aver-
age change between initial and follow-
up measurements (mean baseline to 
endpoint change) by the standard de-
viation (SD) of the initial measurement 
(at baseline) (28, 31). In the present 
study, the ES was calculated by divid-
ing the mean change between T0 and 
T1 by the SD of T0.

ES = Mean T0 – Mean T1
SD (T0)

For ES, the guidelines provided by Co-
hen for the interpretation of the magni-
tude – i.e. trivial (ES <0.2), small (ES 
≥0.2 <0.5), moderate (ES ≥0.5 <0.8) 
or large (≥0.8) – were adopted (32). 
A responsive measure would require 
at least a small ES (0.2) in patients 
deemed to have improved, and would 
be larger than in the group who did not 
improve (27). 
The SRM represents the mean change in 
scores divided by the SD of the subjects’ 
difference scores (27, 31). Therefore, in 
this study the SRM was calculated by 
dividing the average change between 
T0 and T1 by the SD of the differences 
in score between T0 and T1. 

SRM = Mean T0 – Mean T1
SD (T0-T1)

The magnitude of the SRM was interpret-
ed as trivial, small, moderate or large, de-
pending on the derived values (31, 33).
Responsiveness statistics for the 
WORC were then compared with those 
for the three other questionnaires ex-
amined in this study: DASH, UCLA 

and SF-36. These additional respon-
siveness statistics were used to help an-
chor the amount of change detected on 
the WORC relative to these commonly 
used indicators (27).

Results
The baseline and clinical characteris-
tics of the study population are shown 

Table II. Distribution of clinical characteristics in the patient cohort.

Characteristics (variation)  n=30

 Mean (SD) p-value
 
 T0 T1

Active range of motion 
   Forward flexion (0-180º) 112.53 (34.11) 115.4 (39.09) 0.626
   External rotation (0-90º) 56.13 (17.43) 58.83 (19.88) 0.244
   Hand behind back: T2- greater trochanter 11.3 (3.85) 10.67 (3.48) 0.264
      (2 to 20) 

Strength (0-5)
   Forward flexion  3.53 (0.82) 3.9 (0.84) 0.005*

   External rotation  4.2 (0.96) 4.3 (0.79) 0.448
   Internal rotation 4.53 (0.68) 4.6 (0.56) 0.489

Pain VAS (0-100 mm)
   At rest 52.17 (33.09) 30.23 (34.04) 0.000¶ 
   During movement 76.43 (22.82) 49.53 (33.01) 0.000¶ 
   At night 66.47 (32.37) 51.07 (34.82)  0.018* 

* p<0.05; ¶ p<0.001; T0: at baseline; T1: at 3-month follow-up.

Table III. Questionnaire scores at baseline (between-group comparisons).

Questionnaires T0

 Mean (SD)      p-value
 
 Group 1 Group 2
 n=20 n=10
 
Total WORC 29.1 (22.18) 19.72 (13.17) 0.159
   Physical symptoms 35.08 (26.3) 29.37 (23.33) 0.551
   Sports/recreation 23.7 (20.04) 16.37 (12.39) 0.229
   Work 22.84 (18.05) 11.3 (7.68) 0.021*

   Lifestyle 33.44 (30.24) 20.12 (11.6) 0.095
   Emotions 26.88 (30.56) 15.57 (19.73) 0.232

DASH  55.25 (22.61) 58.67 (14.95) 0.626

UCLA  15.05 (6.19) 16.6 (6.02) 0.523

SF-36    
   Physical functioning 53 (26.33) 43 (19.03) 0.247
   Physical role 37.25 (33.33) 39.5 (30.07) 0.854
   Bodily pain 36.3 (19.97) 38.6 (19.02) 0.762
   General health 57.2 (25.67) 60.7 (19.82) 0.684
   Vitality 49.55 (26.46) 53 (27.79) 0.749
   Social functioning 67.75 (33.65) 72.7 (37.12) 0.727
   Emotional role 62.15 (38.41) 55.1 (32.38) 0.603
   Mental health 52.55 (25.81) 50.2 (22.67) 0.801
   Physical health* 36.66 (7.39) 35.58 (9.07) 0.898
   Mental health* 42.94 (11.76) 47.57 (13.68) 0.873

Group 1: improved; Group 2: not improved; T0: at baseline; T1: 3-month follow-up; *p<0.05.          
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in Tables I and II. The mean age of the   
patients was 55.07 years (SD 10.83; 
range 27–74 years). A higher frequen-
cy of rotator cuff disorders was found 
in females (80%) with a diagnosis of 
tendinopathy (46.66%). Most of the pa-
tients (70%) were treated with physio-
therapy. 
Baseline scores (T0) on the question-
naires were not significantly different 
between patients classified as “im-
proved” and “not improved” (Table 
III). However, statistically significant 
differences were found between the two 
groups at the 3-month follow-up (T1) 
when we compared the total WORC 
score; the work, lifestyle and emotions 
domains; DASH; UCLA; and the phys-
ical role domain of the SF-36. There 
was a tendency toward a difference in 
the Sports/Recreation domain of the 
WORC and the physical functioning 
domain of the SF-36 (Table IV). This 
indicates that the strategy for differen-
tiating between improvement and non-
improvement was effective (34).
Statistically significant changes be-
tween baseline and the 3-month fol-
low-up were registered by all question-
naires for the “improved” group (ex-
cept for the general health domain of 
the SF-36), whereas there were no sig-
nificant changes in the “not improved” 
group (Tables V and VI). These find-
ings support the effectiveness of the 
anchor-based strategy in separating 
groups (34).
The effect size (ES) and standardized 
response mean (SRM) for those judged 
to have improved or not improved 
based on the anchor-based strategy 
are summarized in Table VII. The total 
WORC and all of its domains demon-
strated moderate to high ES and SRM 
values (0.66 to 1.1) for patients who 
improved (Group 1). Analysis of the 
UCLA and DASH revealed similar 
ES and SRM values. UCLA exhibited 
the highest responsiveness (ES=1.17 
and SRM=1.66). Some variation in re-
sponsiveness occurred across the sub-
scales of the SF-36 questionnaire in the 
“improved” group. The ES and SRM 
values ranged from small to large and 
the greatest responsiveness was found 
in the physical role subscale (ES=0.90 
and SRM=1.27). Higher values were 

found for the SF-36 physical subscales 
than the other SF-36 subscales in the 
“improved” group. 
All instruments and subscales recorded 
higher ES and SRM values for those 

who improved than those who did not 
improve. The UCLA and the majority 
of the SF-36 subscales showed changes 
in a negative direction in the “not im-
proved” group.

Table IV. Questionnaire scores at 3-month follow-up (between-group comparisons).

Questionnaires T1
 
 Mean (SD) p-value
 
 Group 1 Group 2
 n=20 n=10 

Total WORC 49.61 (32.78) 25.61 (19.65) 0.019*

   Physical symptoms 55.32 (31.99) 36.57 (25.54) 0.096
   Sports/recreation 45.69 (34.36) 25.2 (22.59) 0.062
   Work 41.4 (33.84) 14 (13.96) 0.004*

   Lifestyle 53.4 (33.88) 25 (17.39) 0.005*

   Emotions 49.35 (37.51) 20.53 (23.27) 0.016*

DASH  40.42 (25.77) 56.83 (14.45) 0.034*

UCLA  22.45 (7.01) 16.3 (6) 0.021*

SF-36    
   Physical functioning 61.75 (27.06) 46.5 (14.15) 0.052
   Physical role 67.25 (25.30) 37.5 (27.08) 0.010*

   Bodily pain 49.7 (27.4) 40.9 (17.52) 0.297
   General health 65.4 (17.99) 59.5 (21.94) 0.473
   Vitality 61.6 (28.41) 47.7 (30.28) 0.243
   Social functioning 82.05 (24.96) 64 (34.42) 0.162
   Emotional role 79.5 (26.87) 54.2 (41.69) 0.105
   Mental health 62 (24.94) 46 (24.92) 0.115
   Physical health*  41.70 (8.8) 37.17 (7.71) 0.163
   Mental health*  50.09 (11.56) 41.74 (14.55) 0.134

Group 1: improved; Group 2: not improved; T0: at baseline; T1: 3-month follow-up; *p<0.05.         

Table V. Questionnaire scores at baseline and 3-month follow-up in the group of patients 
with rotator cuff disorders whose condition improved after therapy (Group 1).

Questionnaires Group 1 (n=20)
 
 Mean (SD)      p-value
 
 T0 T1 

Total WORC 29.1 (22.18) 49.61 (32.78) 0.003*

   Physical symptoms 35.08 (26.3) 55.32 (31.99) 0.002*

   Sports/recreation 23.7 (20.04) 45.69 (34.36) 0.005*

   Work 22.84 (18.05) 41.4 (33.84) 0.018*

   Lifestyle 33.44 (30.24) 53.4 (33.88) 0.005*

   Emotions 26.88 (30.56) 49.35 (37.51) 0.005*

DASH  55.25 (22.61) 40.42 (25.77) 0.001*

UCLA  15.05 (6.19) 22.45 (7.01) 0.000¶

SF-36    
   Physical functioning 53 (26.33) 61.75 (27.06) 0.002*

   Physical role 37.25 (33.33) 67.25 (25.30) 0.000¶

   Bodily pain 36.3 (19.97) 49.7 (27.4) 0.027*

   General health 57.2 (25.67) 65.4 (17.99) 0.60
   Vitality 49.55 (26.46) 61.6 (28.41) 0.011*

   Social functioning 67.75 (33.65) 82.05 (24.96) 0.005*

   Emotional role 62.15 (38.41) 79.5 (26.87) 0.005*

   Mental health 52.55 (25.81) 62 (24.94) 0.023*

   Physical health*  36.66 (7.39) 41.70 (8.8) 0.002*

   Mental health*  42.94 (11.76) 50.09 (11.56) 0.000¶

Group 1: improved; T0: at baseline; T1: 3-month follow-up; *p<0.05; ¶p<0.001. 
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Discussion
The patient cohort in the present study 
had a diverse spectrum of rotator cuff 
conditions and types of treatment. There 
was a high occurrence of tendinopathy, 

which was treated with physiotherapy. 
Two previous studies have demonstrat-
ed the responsiveness of the WORC in 
patients who had undergone surgery 
for impingement syndrome or rotator 

cuff tear (8, 34). These facts should be 
taken into account when choosing this 
instrument to monitor changes on these 
conditions.
The results of the present study reveal 
higher ES and SRM values for the 
WORC at the 3-month follow-up in the 
“improved” group than in the “not im-
proved” group. The data demonstrate 
that this disease-specific, outcome 
measure-based instrument is a respon-
sive, acceptable questionnaire for de-
tecting changes. The WORC domains 
were also able to differentiate between 
the two groups. MacDermid et al. ana-
lyzed positive and negative outcome 
groups separately and found higher 
SRMs for the WORC and its domains 
in the group with a positive response to 
surgery after a 6-month follow-up (34). 
Holtby et al. also found a large SRM 
value for the total WORC score after 
rotator cuff surgery (3- and 6-month 
follow-up) (8). The developers of the 
original WORC questionnaire corre-
lated the WORC scores of patients who 
reported change after 3 months of fol-
low-up with the DASH, SF-36, UCLA, 
ASES and constant score and found a 
correlation between the changes meas-
ured, but did not report on typical re-
sponsiveness statistics such as SRM or 
ES (12, 34). Therefore, direct compari-
son with our study is not possible.
The DASH and UCLA showed moder-
ate to high SRM and ES values in the 
“improved group” and lower values 
(trivial to small) in the “not improved” 
group. Thus, these instruments also 
proved to be responsive in detecting 
change after rotator cuff treatment. 
MacDermid et al. reported the respon-
siveness of the WORC, DASH, SST 
(Simply Shoulder Test) and SF-36 fol-
lowing rotator cuff surgery, indicating 
the usefulness of the WORC, DASH 
and SST for measuring changes after 
rotator cuff repair (34). Other authors 
have demonstrated the UCLA to be a 
responsive scale in the short-term fol-
low-up of arthroscopic subacromial 
decompression surgery (35).
The SF-36 is the most commonly used 
generic tool in the orthopaedic literature 
(36). In the present study, the physical 
role subscale of the SF-36 global health 
measure was more responsive than the 

Table VI. Questionnaire scores at baseline and 3-month follow-up in the group of patients 
who did not improve after 3 months of therapy (Group 2).

Questionnaires Group 2 (n=10)
 
 Mean (SD) p-value
 
 T0 T1 

Total WORC 19.72 (13.17) 25.61 (19.65) 0.248
   Physical symptoms 29.37 (23.33) 36.57 (25.54) 0.196
   Sports/recreation 16.37 (12.39) 25.2 (22.59) 0.261
   Work 11.3 (7.68) 14 (13.96) 0.586
   Lifestyle 20.12 (11.6) 25 (17.39) 0.373
   Emotions 15.57 (19.73) 20.53 (23.27) 0.618

DASH  58.67 (14.95) 56.83 (14.45) 0.689

UCLA  16.6 (6.02) 16.3 (6) 0.849

SF-36    
   Physical functioning 43 (19.03) 46.5 (14.15) 0.482
   Physical role 39.5 (30.07) 37.5 (27.08) 0.669
   Bodily pain 38.6 (19.02) 40.9 (17.52) 0.515
   General health 60.7 (19.82) 59.5 (21.94) 0.804
   Vitality 53 (27.79) 47.7 (30.28) 0.312
   Social functioning 72.7 (37.12) 64 (34.42) 0.288
   Emotional role 55.1 (32.38) 54.2 (41.69) 0.937
   Mental health 50.2 (22.67) 46 (24.92) 0.382
   Physical health*  42.94 (11.76) 37.17 (7.71) 0.499
   Mental health*  47.57 (13.68) 41.74 (14.55) 0.245

Group 2: not improved; T0: at baseline; T1: 3-month follow-up. 

Table VII. Effect size and standardized response mean.

Questionnaires ES SRM
 
 Group 1 Group 2 Group 1 Group 2

Total WORC 0.92** 0.45  0.76* 0.39¶

   Physical symptoms 0.77* 0.31¶ 0.80** 0.44¶

   Sports/recreation 1.10** 0.71* 0.71* 0.38¶

   Work 1.03** 0.35¶ 0.58* 0.18§

   Lifestyle 0.66* 0.42¶ 0.71* 0.30¶

   Emotions 0.74* 0.25¶ 0.71* 0.16§

DASH  0.66* 0.12§ 0.85** 0.13§

UCLA  1.17** -0.05§ 1.66** -0.06§

SF-36 
   Physical functioning 0.33¶ 0.18§ 0.78* 0.23¶

   Physical role 0.90** -0.07§ 1.27** -0.14§

   Bodily pain 0.67* 0.12§ 0.54* 0.21¶

   General health 0.32¶ -0.06§ 0.45¶  -0.08§

   Vitality 0.46¶ -0.19§ 0.63* -0.34¶

   Social functioning 0.42¶ -0.23¶ 0.70* -0.36¶

   Emotional role 0.45¶ -0.03§ 0.72* -0.03§

   Mental health 0.37¶ -0.19§ 0.55* -0.29¶

   Physical health† 0.68* 0.18§ 0.41¶ 0.11¶

   Mental health† 0.61* -0.43§ 0.43¶ -0.29§

Group 1: improved, n=20; Group 2: not improved, n=10. 
Interpretation of ES (effect size) and SRM (standardized response mean) values: trivial§; small¶;     
moderate*; large**. 
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other SF-36 subscales. MacDermid et 
al. showed the SF-36 to be the least 
responsive instrument when compared 
with region-specific scales in patients 
recovering from rotator cuff surgery, 
finding the greatest responsiveness in 
the bodily pain subscale (34). Accord-
ing to other authors, there is evidence 
to suggest that both the physical role 
and bodily pain subscales can be used 
to follow up musculoskeletal condi-
tions (5, 36). Even though it provides a 
broad perspective on overall health and 
has been recommended for disease-spe-
cific or region-specific use in clinical 
research, the SF-36 has been shown to 
be less responsive than specific scales 
in evaluating the effects of shoulder in-
terventions (5, 34-37).
According to Beaton et al., a responsive 
measure should record higher ES and 
SRM values in patients deemed to have 
improved than in patients who did not 
improve (27). This was demonstrated 
in the present study for all ES and SRM 
values. Further research on larger sam-
ples of patients is needed, however, to 
understand the meaning of the change 
in scores and to determine the minimum 
amount of change that should be regard-
ed as indicating significant improvement 
after rotator cuff interventions (8, 30).
In conclusion, the present study sup-
ports the use of the Brazilian version 
of the WORC questionnaire as an out-
come for measuring changes in the 
short-term follow-up of rotator cuff 
treatment as well as the UCLA, DASH 
and physical subscales of the SF-36.
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