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OBJECTIVE: The purpose of the present study was to compare self-report and interview administration methods using the West-
ern Ontario Rotator Cuff Index (WORC) and Disabilities of the Arm, Shoulder and Hand Questionnaire (DASH) in patients with 
rotator cuff disorders. 
METHODS: Thirty male and female patients over 18 years of age with rotator cuff disorders (tendinopathy or rotator cuff tear) 
and Brazilian Portuguese as their primary language were recruited for assessment via administration of the Western Ontario Rota-
tor Cuff Index and and Disabilities of the Arm, Shoulder and Hand Questionnaire. A randomization method was used to determine 
whether the questionnaires would be self-reported (n=15) or administered by an interviewer (n=15). Pearson correlation coefficients 
were used to evaluate the correlation between the Western Ontario Rotator Cuff Index and and Disabilities of the Arm, Shoulder 
and Hand Questionnaire in each group. The t-test was used to determine whether the difference in mean questionnaire scores and 
administration time was statistically significant. For statistical analysis, the level of significance was set at 5%. 
RESULTS: The mean subject age was 55.07 years, ranging from 27 to 74 years. Most patients had a diagnosis of tendinopathy 
(n=21). With regard to level of schooling, the majority (n=26) of subjects had completed a college degree or higher. The mean 
questionnaire scores and administration times did not significantly differ between the two groups (p>0.05). There were statistically 
significant correlations (p<0.05) between Western Ontario Rotator Cuff Index and and Disabilities of the Arm, Shoulder and Hand 
Questionnaire, and strong correlations were found between the questionnaires in both groups. 
CONCLUSION: There are no differences between the Western Ontario Rotator Cuff Index and Disabilities of the Arm, Shoulder 
and Hand Questionnaire administration methods with regard to administration time or correlations between the questionnaires.
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INTRODUCTION

Shoulder pain is the third most common musculoskeletal 

condition encountered in medical practice (following back 
and neck pain), and causes significant disability.1-3 Rotator 
cuff disorders are the most common shoulder problem and 
are associated with pain, impairment in daily living activities, 
disability, and loss of productivity.1-6 A considerable amount 
of research has been published evaluating therapeutic 
interventions and the effectiveness of treatment alternatives 
for patients with rotator cuff disease, and there is a growing 
interest in measuring the impact of treatment on functional 
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status and health-related quality of life (HRQOL).1,2,5-8

The literature supports the use of questionnaires for 
monitoring health status as well as outcome following 
treatment of patients with shoulder conditions.7,9-12 As 
validation is an evolving property and ongoing process, it is 
important for the performance of the measure to be assessed 
in different patient populations with similar attributes of 
interest.13 Psychometric properties depend on the setting 
and population in which they are assessed.11,14,15 Standard 
questionnaire validation methodology has been carried out 
in a number of countries to ensure that translated versions 
are equivalent to the original, thereby facilitating the 
exchange of information within the international scientific 
community.1,16 The availability of these kind of sources in the 
literature enables the clinicians and researchers to assess the 
content and quality of questionnaires and to choose the most 
appropriate instrument for their purposes.1,11,16

The Western Ontario Rotator Cuff Index (WORC) is a 
disease-specific HRQOL questionnaire utilized for patients 
with rotator cuff conditions and has proven reliable and 
valid.1,5,6,17-20 The WORC has been validated in Brazilian 
Portuguese and has demonstrated strong correlations with the 
Disabilities of the Arm, Shoulder, and Hand Questionnaire 
(DASH).1,18

The DASH is a regional questionnaire developed 
to measure physical disability and symptoms of the 
upper limbs, and it has also been validated in Brazilian 
Portuguese.21,22 The DASH has been recommended for 
evaluative purposes in outpatient clinics for shoulder 
disabilities.11

Although the original versions of the WORC and DASH 
questionnaires were developed as self-reports, validation 
of the Brazilian versions of these questionnaires utilized a 
face-to-face interview.1,22 The purpose for using interview 
administration is to minimize errors, especially among 
populations with low levels of schooling.1,22 However, the 
self-report technique is an easier method since it does not 
require an interviewer. 

The aim of the present study was to compare the self-
report and interview administration methods of the WORC 
and DASH questionnaires among patients with rotator cuff 
disorders. 

MATERIALS AND METHODS 

Thirty male and female patients over 18 years of age 
with rotator cuff disorders (tendinopathy or rotator cuff tear) 
and Brazilian Portuguese as their primary language were 
recruited between October 2007 and April 2008. Diagnoses 
were determined by the medical staff and were confirmed 
by the appropriate and available radiological evaluations 

(ultrasound and/or magnetic resonance imaging). Patients 
with cognitive, neurological, or rheumatic disorders or other 
shoulder diseases were excluded.

A randomization table arranged in groups of five digits 
was used to determine whether the WORC and DASH would 
be administered using self-report or interview techniques.23 
Equal numbers of patients were intended for both groups 
(self-report and interviewer-administered methods). 
Selection of the 30 consecutive numbers begins on Line 5 of 
the randomization table. The random numbers corresponding 
to each subject were arranged in increasing numerical order. 
The first half of the sample was allocated to the self-report 
method (Group 1; n=15), and the second was allocated to the 
interviewer-administered method (Group 2; n=15).

The WORC and DASH questionnaires were delivered 
to the patients in Group 1 or administered via a face-to-face 
interview by trained physiotherapists for patients in Group 2.

Western Ontario Rotator Cuff Index

The WORC is a self-reported questionnaire comprising 
21 items in five life and health domains (Physical Symptoms, 
Sports/Recreation, Work, Lifestyle, Emotions).1,5,6 All items 
have the same weight, and each has a possible score ranging 
from 0 to 100 (100 mm VAS). Each domain can be scored 
separately, and the total score of the questionnaire ranges 
from 0 to 2100. To improve the interpretability of the scoring 
system, 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% is the worst score possible, whereas 
100% implies no reduction in HRQOL.1,5,6

DASH Disabilities Questionnaire

The DASH is a regional questionnaire that was developed 
to measure physical disability and symptoms of the upper 
limbs. It contains 30 questions designed to measure physical 
function and symptoms, including twenty-one items related 
to physical function, six items related to symptoms, and three 
items that assess social function. The score is calculated by 
applying established formulas, and scores range from 0 to 
100; scores of 0 and 100 represent the best and worst scores, 
respectively.21,22

Statistical Analyses

Descriptive statistics were compiled for baseline 
characteristics of the study population. Pearson correlation 
coefficients were used to evaluate the correlation between 
the WORC and DASH questionnaires in each group. The 
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t-test was used to determine whether the difference in mean 
questionnaire scores and administration time was statistically 
significant (between-group comparisons). The level of 
significance was set at 5% for all statistical analyses.

Ethical Considerations

The study protocol was approved by the Research 
Ethics Committee, and information was collected only after 
obtaining written informed consent from the subjects. 

RESULTS

Baseline characteristics of the study population (n=30) 
are provided in Table 1. The mean subject age was 55.07 
years, ranging from 27 to 74 years. Most patients were 
diagnosed with tendinopathy (n=21). With regard to the 
level of schooling, the majority of the subjects (n=26) had 
completed a college degree or higher. Mean questionnaire 
scores and administration time did not differ significantly 
(p>0.05) between the two groups (Table 2). There were 
statistically significant correlations (p<0.05) between 
the WORC and DASH, and strong correlations were 
demonstrated between the questionnaires in both groups 
(Group 1= -0.87; Group 2 =-0.94) (Table 3).

DISCUSSION

In the present study, most patients had attained a college 
degree or higher. In the validation study of the Brazilian 
version of the WORC, the majority of individuals in the 
sample had an elementary school education or less.1 Such 

Table 1 - Baseline Characteristics

Characteristics N=30

Age (years) 
Mean (SD)
Range

55.07 (10.83)
27-74

Gender
Female/Male

N
14/16

%
46.7/53.3

Education
Elementary school
High school
College degree
Post-graduation

2
2
14
12

6.7
6.7
46.6
40.0

Diagnosis
Tendinopathy
Partial thickness rotator cuff tear
Full thickness rotator cuff tear

21
6
3

70.0
20.0
10.0

Duration of symptoms
< 1 year
1 to 2 years
> 2 to 5 years
> 5 years

25
2
2
1

83.3
6.7
6.7
3.3

Treatment
Physiotherapy
Physiotherapy after surgery
Subacromial Decompression
Rotator Cuff Repairs

23

1
6

76.7

3.3
20.0

SD, Standard Deviation

Table 2 - Scores for the questionnaires and administration time in each group 

Self-Report Group (N=15) Interviewer-administered Group (N=15) p-value

Mean (SD) 95% CI Mean (SD) 95% CI

Total WORC

(0-100) 65.8(20.4) [54.47;77.15] 73.1(25.8) [58.74;87.41] 0.40

Physical Function 71.4(20.0) [60.34;82.54] 79.7(23.1) [66.90;92.58] 0.30

Sports/recreation 53.4(21.5) [41.45;65.34] 61.6 (30.2) [44.88;78,41] 0.39

Work 55.8(29.6) [39.44;72.28] 66.8 (31.1) [49.56;84.10] 0.33

Lifestyle 69.0(32.7) [50.95;87.21] 77.9 (25.3) [63.91;91.95] 0.41

Emotions 80.0(27.1) [64.97;95.06] 76.8 (34.3) [57.80;95.88] 0.78

DASH (0-100) 29.7(21.5) [17.85;41.69] 26.0 (25.1) [12.12;39.98] 0.66

Administration Time (minutes)

WORC 5.1(2.4) [3.78;6.53] 4.7 (1.4) [3.86;5.53] 0.54

DASH 6.0(1.7) [5.04;7.06] 6.7 (2.9) [5.04;8.49] 0.45

SD, Standard Deviation; DASH, Disabilities of Arm, Shoulder and Hand Questionnaire; WORC, Western Ontario Rotator Cuff Index; Group 1; Self-
Report Method; Group 2; Interviewer-administered; *p < 0.05

studies are generally carried out in public or university 
institutions in Brazil;1 however, the present study was 
conducted at a private institution. The authors of the 
validation study of the Brazilian version of the DASH 
considered a low education level.22 These facts should be 
taken into consideration when the instrument is selected for 
use in a population.1,16 
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Although the original versions were developed as self-
report questionnaires, validation studies of the Brazilian 
versions of the WORC and DASH administered these 
questionnaires using face-to-face interviews.1,6,21,22 Orfale 
et al. and Lopes et al. state that most patients in Brazil are 
either not accustomed to self-administered questionnaires 
or do not have sufficient schooling to respond to this type of 
questionnaire.1,22 The interview procedure has been used in 
other Brazilian studies.24,25 

In the present study, strong correlations were found 
between the DASH and WORC with regard to both 
administration methods (self-report and interview format). 
Strong correlations between the WORC and DASH were also 
demonstrated in the Brazilian validation study, as well as the 
original English-version study.1,6 Other studies have assessed 
and compared the self-report and interviewer-administered 
methods.26,27 A study on the Brazilian Portuguese version 
of the WORK Productivity and Activity Impairment – 
General Health Questionnaire assessed the reliability of 
these administration methods, and both were found to be 

satisfactory.26 Another study involving reliability assessment 
and comparison of administration methods demonstrated 
that application of the self-report format was only superior 
if the subjects had completed high school, as the level of 
confidence was higher in this group.27 The availability 
of this source of study in the literature is important for 
clinicians and researchers assessing the content and quality 
of questionnaires because it enables them to choose the most 
appropriate measures for different purposes.11

Time, effort, and other demands placed on those 
to whom the instrument is administered are additional 
aspects to consider with regard to the content and quality 
of questionnaires.28 In the present study, there were no 
differences between the self-report and interviewer-
administered methods for the WORC and DASH 
questionnaires with regard to administration time.

There were no differences between the administration 
methods assessed the WORC and DASH questionnaires with 
respect to the level of the respondents’ schooling. For clinical 
applications, professionals treating patients having similar 
characteristics to those in the present study can choose to 
administer the WORC and DASH questionnaires in either 
the self-report or interview format. 

CONCLUSION

There are no differences between the administration 
methods of the WORC and DASH questionnaires with 
regard to administration time or correlations between the 
questionnaires.

Table 3 - Pearson Correlation Coefficient between WORC 
and DASH in each group

Self-Report Group 
(N=15)

Interviewer-administered Group 
(N=15)

Correlation 
Coefficient (r)

p-value Correlation 
Coefficient (r)

p-value

-0.87 0.000* -0.94 0.000*

*p<0.001; DASH, Disabilities of Arm, Shoulder and Hand Questionnaire; 
WORC, Western Ontario Rotator Cuff Index

REFERENCES

1. 	 Lopes AD, Ciconelli RM, Carrera EF, Griffin S, Faloppa F, dos Reis 
FB. The Validity and Reliability of the Western Ontario Rotator Cuff 
Index (WORC) for use in Brazil. Clin J Sport Med. 2008;18:266-72.

2. 	 Ostor AJ, Richards CA, Prevost AT, Hazleman BL, Speed CA. Interrater 
reproducibility of clinical tests for rotator cuff lesions. Ann Rheum Dis. 
2004;63:1288-92.

3. 	 Coghlan JA, Buchbinder R, Green S, Johnston RV, Bell SN. Surgery 
for rotator cuff disease (Cochrane Review). In: The Cochrane Library, 
Issue 3, 2008. Oxford: Update Software.

4. 	 Michener LA, McClure PW, Karduna AR. Anatomical and biomechanical 
mechanisms of subacromial impingement syndrome. Clin Biomech. 
(Bristol, Avon) 2003;18:369-79. 

5. 	 El O, Bircan C, Gulbahar S, Demiral Y, Sahin E, Baydar M, et al. The 
reliability and validity of the Turkish version of the Western Ontario 
Rotator Cuff Index. Rheumatol Int. 2006;26:1101-8.

6. 	 Kirkley A, Alvarez C, Griffin S. The development and evaluation of 
a disease-specific quality-of-life questionnaire for disorders of the 
rotator cuff: The Western Ontario Rotator Cuff Index. Clin J Sport Med. 
2003;13:84-92.

7. 	 Ejnisman B, Andreoli CV, Soares BGO, Faloppa F, Peccin MS, Abdalla 
RJ, et al. Interventions for tears of the rotator cuff in adults. Cochrane 
Database Syst Rev. 2004;1:CD002758. 

8. 	 Baysal D, Balyk R, Otto D, Luciak-Corea C, Beaupre L. Functional 
outcome and health-related quality of life after surgical repair of full-
thickness rotator cuff tear using a mini-open technique. Am J Sports 
Med. 2005;33:1346-55. 

9. 	 Green S, Buchbinder R, Hetrick S. Physiotherapy interventions for 
shoulder pain (Cochrane Review). In: The Cochrane Library, Issue 2, 
2005. Oxford: Update Software.



125

CLINICS 2009;64(2):121-5 The WORC and DASH questionnaires
Lopes AD et al.

10. 	Green S, Buchbinder R, Forbes A, Glazier R. Interventions for shoulder 
pain (Cochrane Review). In: The Cochrane Library, Issue 2, 2005. 
Oxford: Update Software.

11. 	Bot SD, Terwee CB, van der Windt DA, Bouter LM, Dekker J, de Vet 
HC. Clinimetric evaluation of shoulder disability questionnaires: a 
systematic review of the literature. Ann Rheum Dis. 2004;63:335-41. 

12. 	Gay RE, Amadio PC, Johnson JC. Comparative responsiveness of 
the Disabilities of the arm, shoulder and hand, the Carpal tunnel 
questionnaire and the SF-36 to clinical change after carpal tunnel release. 
J Hand Surg [Am]. 2003;28:250-4.

13. 	Holtby R, Razmjou H. Measurement properties of the Western Ontario 
Rotator Outcome Measure: a preliminary report. J Shoulder Elbow Surg. 
2005;14:506-10.

14. 	Irrgang JJ, Anderson AF, Boland AL, Harner CD, Neyret P, Richmond 
JC, et al. Responsiveness of the International knee Documentation 
Committee Subjective Knee Form. Am J Sports Med. 2006;34:1567-
73.

15. 	Gadotti IC, Vieira ER, Magee DJ. Importance clarification of 
measurement properties in rehabilitation. Rev Bras Fisio. 2006;10:137-
46. 

16. 	Vigatto R, Alexandre NMC, Filho HRC. Development of a Brazilian 
Portuguese version of the Oswestry Disability Index. Cross-cultural, 
adaptation, reliability and validity. Spine. 2007;32:481-6. 

17. 	Razmjou H, Bean A, van Osnabrugge V, MacDermid JC, Holtby R. 
Cross-sectional and longitudinal construct validity of two rotator cuff 
disease-specific outcome measures. BMC Musculoskelet Disord. 
2006;7:26. 

18. 	Lopes AD, Stadniky SP, Masiero D, Carrera EF, Ciconelli RM, Griffin 
S. Translation and cultural adaptation of the WORC: a quality of life 
questionnaire for rotator cuff disorders. Rev Bras Fisioter. 10:309-15.

19. 	Kirkley A, Griffin S, Dainty K. Scoring systems for the functional 
assessment of the shoulder. Arthroscopy. 2003;19:1109-20.

20. 	Huber W, Hofstaetter JG, Hanslik-Schnabel B, Posch M, Wurning C. 
Translation and psychometric testing of the Western Ontario Rotator 
Cuff Index (WORC) for use in Germany. Z Orthop Ihre Grenzgeb. 
2005;143:453:60.

21. 	Hudak PL, Amadio PC, Bombardier C. Development of an upper 
extremity outcome measure: the DASH (disabilities of the arm, shoulder 
and hand) [corrected]. The Upper Extremity Collaborative Group 
(UECG). Am J Ind Med. 1996;29:602-8.

22. 	Orfale AG, Araújo PMP, Ferraz MB, Natour J. Translation into Brazilian 
Portuguese, cultural adaptation and evaluation of the reliability of the 
Disabilities of the arm, shoulder and hand questionnaire. Braz J Med 
Biol Res. 2005;38:293-302.

23. 	Kramer MS. Clinical trials. In: Clinical Epidemiology and Biostatistics- 
a primer for clinical investigators and decision-makers. 1st ed. 
WA:Springer-Verlag; 1988. pg. 81-4.

24. 	Duarte PS, Miyasaki MCOS, Ciconelli RM, Sesso R. Translation and 
cultural adaptation of the quality of life assessment instrument for 
chronic renal patients (KDQOL-SF). Rev Assoc Med Bras. 2003;49:375-
81.

25. 	Ciconelli RM, Ferraz MB, Santos W, Meinão I, Quaresma MR. 
Portuguese version of the SF-36. A reliable and valid quality of life 
outcome measure. Rev Bras Reumatol. 1999;39:143-50.

26. 	Ciconelli RM, Soárez PC, Kowalski CCG, Ferraz MB. The Brazilian 
Portuguese version of the work productivity and activity impairment 
– General Health (WPAI-GH) questionnaire. Sao Paulo Med J. 
2006;124:325-32.

27. 	Falcão DM. Processo de tradução e adaptação cultural de questionários 
de qualidade de vida: avaliação de sua metodologia. [Dissertation]. 
São Paulo: Universidade Federal de São Paulo-Escola Paulista de 
Medicina;1999.

28. 	Aaronson N, Alonso J, Burman A, Lohr KN, Patrick DL, Perrin E, et al. 
Assessing health status and quality-of-life instruments: attributes and 
review criteria. QuaL Life Res. 2002;11:193-205.




