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Abstract 

Objectives: The present study aimed to investigate the responsiveness of the Persian version of the 
Oswestry Disability Index (ODI), Roland-Morris Disability Questionnaire (RMDQ), and Quebec Back 
Pain Disability Scale (QBPDS) and detect minimal clinically important changes (MCICs) of these 
questionnaires in people with lumbar disc herniation.  

Methods: Ninety-two patients with lumbar herniated disc completed the Persianversion of the ODI, RMDQ, and 
QBPDS before and after the physiotherapy intervention. Additionally, they completed a global rating of change scale 
after the final physiotherapy session to give an account of non-improved and improved outcomes. The 
responsiveness of these three disability questionnaires was represented by Receiver Operating Characteristic 
(ROC) and correlation analyses. The MCIC was defined as the best cut-off when sensitivity and specificity were 
optimally balanced. 

Results: Area under the ROC curves are in the acceptable range for ODI and QBPDS (0.78 and 0.70, respectively). 
Moreover, ODI, RMDQ, and QBPDS have significant positive fair to moderate correlation with the external anchor 
(P<0.001). The MCIC values for ODI, RMDQ, and QBPDS were 13, 5.5, and 14.5 points, respectively. 

Conclusion: Our results revealed that the ODI and QBPDS questionnaires have adequate responsiveness to detect 
improvements in the functional status of lumbar herniated disc patients following a physiotherapy treatment. 
Therefore, the ODI and QBPDS seem to be superior to the RMDQ for use in randomized clinical trials and clinical 
settings in patients with herniated lumbar discs. The MCIC scores of 13 and 14.5 obtained for the ODI and QBPDS 
can help to identify important changes in the clinical status of an individual patient and treatment efficacy. 

        Level of evidence: IV 

        Keywords: Clinimetric properties, Disability questionnaires, Low back pain, Persian 

 
 

Introduction

ore than half of people who experience 
musculoskeletal disorders are diagnosed with low 
back pain (LBP).1,2 One of the specific sources of LBP 

is lumbar disc herniation, in which displacement of 
intervertebral disc contents may cause inflammation 
and/or nerve root compression, leading to LBP with or 

without radicular pain to the lower extremities. This is a 
potentially disabling symptom resulting in serious socio-
economic costs for patients, health services, and society.2 

Since disability is an important patient outcome, several 
questionnaires are developed to determine patients' level 
of disability.3,4 Among disability questionnaires used in LBP 
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patients, the Oswestry Disability Index (ODI), Roland-
Morris Disability Questionnaire (RMDQ), and Quebec Back 
Pain Disability Scale (QBPDS) have been the most 
comprehensive and common.5-10 These outcome measures 
were translated into numerous languages, including 
Persian, and their good validity and reliability have been 
reported.11-15 However, other clinically important 
clinimetric properties like responsiveness and 
interpretability have not been investigated for all 
translations of these questionnaires, particularly the 
Persian version.16,17 

Responsiveness is described as the capability of an 
outcome measure to identify change through time in the 
intended construct and is usually measured by means of 
anchor-based methods.18 Interpretability is frequently 
reported as the minimal clinically important change (MCIC) 
represented by the lowest change considered significant to 
a patient.19 Therefore, it is considered the change score 
which can best distinguish  improved from non-improved 
patients, according to an external anchor.20 Thus, it could be 
viewed as a threshold above which change scores indicate 
improvement in patients.21 The MCIC threshold could be 
considered as a reference score for significant improvement 
and is an appreciated value of the clinical importance of a 
change in the patients’ functional status.22,23  

Several studies have evaluated the responsiveness of the 
English version of the ODI, RMDQ, and QBPDS in patients 
with LBP and other spinal conditions.14,18,19,24 However, 
the responsiveness of the ODI, RMDS, and QBPDS has not 
been determined yet in Iranian patients with lumbar 
herniated discs. Therefore, the present research aimed to 
investigate the responsiveness and interpretability of the 
Persian version of the ODI, RMDQ, and QBPDS. We 
hypothesized that the Persian version of ODI, RMDQ, 
QBPDS have an acceptable responsiveness in this 
population, and we may find specific MCICs in LBP 
patients with lumbar disc. 

 

Materials and Methods 
Patients 

From November 2017 to February 2019, ninety-two 
patients with LBP related to lumbar disc herniation who 
were referred to the Physiotherapy Department of Ardabil 
Sabalan Hospital and a private clinic participated in this 
study. The participants were included in the study if they 
were aged 18 or older, diagnosed with lumbar disc 
herniation via MRI confirmed by a neurosurgeon, and had 
LBP with or without leg radiculopathy for a minimum of six 
weeks. In addition, they needed to be able to read and speak 
Persian fluently. The exclusion criteria were pregnancy, 
spinal surgery in the past 12 months, specific spinal 
pathology (tumor or local infection), osteoarthritis, 
spondylolysis, spondylolisthesis and spinal stenosis, cauda 
equine syndrome, ankylosing spondylitis, fracture, and 
progressive paresis. This study was approved by the Ethics 
Committee of the Tabriz University of Medical Sciences, Iran. 
All patients filled out an informed consent form. To calculate 
the sample size, G*Power 3.1® program was applied. 
According to the global rating of change scale, two improved 
and non-improved groups of patients were considered to 
measure the MCIC on the receiver operator characteristic 
(ROC) curve. Considering an effect size of d=0.8, α=0.05, and 

power )1−β) =0.8, a total sample size of 92 patients was 
calculated.  

Procedure 
The questionnaires were given to the patients before and 

after a 10-session physiotherapy intervention by one of the 
research team members. The reliability and validity of the 
questionnaires have been broadly investigated and shown 
to be excellent.11-15 

The physiotherapy was done for all patients in 10 sessions 
over four weeks, which included manual therapy, 
electrotherapy, precise exercises of lumbar stabilization, 
and exercises of strengthening and stretching. On the final 
physiotherapy occasion, the patients achieved the global 
rating of the change scale, as well. In this study, the patients 
were received the physiotherapy recognized to make a 
change on the intended construct; therefore, the applied 
physiotherapy over the time serves as the construct for 
change.22,25 On the other hand, since patients with chronic 
lumbar herniated disc could show less improvement, we 
anticipated some patients would improve and some ones 
would not improve through this time. Thus, patients can be 
expected to experience different changes.22,25 The 
physiotherapy program was not controlled in the present 
study since the purpose of our study was to investigate the 
responsiveness of these questionnaires rather than the 
effectiveness of physiotherapy intervention.26,27 
Additionally, examining responsiveness by the anchor-
based method is not dependent on the types of 
interventions.28,29 

Instruments 
Oswestry Disability Index (ODI) 

The ODI is a ten-item questionnaire that assesses the 
disabling effects of LBP on activities of daily living (ADL). It 
is a reliable and valid self-reported questionnaire that lasts 
5 min for the patient to complete the measure and a few 
minutes for the examiner to calculate the scores. Each item 
is scored from 0 to 5, and the summation of the ten scores 
is stated as a percentage of the maximum score; therefore, 
it ranges from 0 (no disability) to 100 (maximum 
disability).5,30  

Roland-Morris Disability Questionnaire (RMDQ) 
The RMDQ is also a self-reported measure including 24 

items that evaluate the effects of the LBP on normal ADL. 
Each marked statement is equal to one point, with the 
values varying from 0 to 24 (no disability to extremely 
severe disability).8 

Quebec Back Pain Disability Scale (QBPDS) 
  The QBPDS contains twenty daily activities classified into 
six types of activities relevant to LBP, including bed/rest, 
sitting/standing, ambulation, movement, bending/stooping, 
and handling large or heavy objects, and asks the patient to 
score the amount of difficulty in doing each activity from 0 
)“not difficult at all”) to 5 )“unable to do”). The overall score 
is determined by a summary of the values for each item and 
ranges from 0 )“not being disabled”) to 100 )“being 
maximally disabled”).12 
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Global rating of change scale 
  The global rating of change scale we applied as an external 
anchor in our study was a Likert scale, which asks the 
patients to numerically rate the degree of improvement or 
deterioration of their condition during a predefined period of 
time. It is an interesting tool in research and clinical settings, 
having seven levels of change in condition of patient, 
including three improvement levels (very much better, much 
better, and slightly better), one no change level and three 
worsening levels (slightly worse, much worse, and very 
much worse). The scores of the patient’s condition on the 
global rating of change scale are used to offer a dichotomous 
variable outcome: non-improved (including slightly better, 
no change, slightly worse, much worse, and very much 
worse) and improved (including very much better, much 
better, and better).29,31 Consistent with the latest conclusions 
of the Consensus-based Standards for the Development of 
Measurement Instruments (COSMIN), using the global rating 
of change scale as a judicious golden standard to evaluate 
responsiveness is recommended.25 The COSMIN group 
concluded such a global rating of change scale shows high 
face validity and could be regarded as a judicious gold 
standard for outcome measures if the global rating scale 
evaluates a similar construct as the intended outcome. 
According to this recommendation, since in this study, the 
global rating of change scale evaluated a similar construct as 
our intended outcome measures, we used the global rating of 
change scale as the golden standard and followed the 
criterion approach.25 As a criterion approach, the 
experienced improvement after therapeutic intervention 
was applied as a gold standard for significant improvement 
in functional status.32 Therefore, the global rating of change 
scale from patient perspectives is commonly applied as a 
reference standard in studies.28,33,34  

Statistical analysis 
  We applied the Kolmogorov–Smirnov test to investigate the 
data distribution normality. We also used paired t-test to 
compare before- and after-intervention scores. 
Responsiveness was assessed by the ROC method, with a 
95% confidence interval (CI) and correlation analysis. For 
calculating the change scores of the ODI, RMDQ, and QBPDS, 
the baseline scores were subtracted from the follow-up 
scores. Therefore, we considered negative change scores as a 
decrement in the clinical condition of the patients, while 
positive change scores were considered as an improvement 
in patients’ clinical condition. In the next step, a correlation 

analysis was performed to find out the correlations between 
the global rating of the change scale (i.e., the external anchor) 
and the change scores of each questionnaire. According to 
the ordinal data obtained from global rating of change scale, 
Gamma correlation coefficient was used. Correlation 
coefficients were described as little or no relationship 
(<0.25), fair (0.25–0.50), moderate to good (0.50–0.75), and 
good to excellent (>0.75) relationship. Based on the scores 
attained from the global rating of change scale, the patients 
were classified in two groups of improved (scored 6 and 7) 
and unimproved (scored 1 to 5).  
  In the ROC method, the sensitivity and specificity were 
calculated for different change scores as cutoff points. The 
vertical axis was labeled as sensitivity, and the horizontal axis 
indicated 1-specificity. Then, the ROC was designed for all 
probable cutoff points. The area under the curve (AUC) was 
considered to show the capability of the assessment 
instruments (i.e., ODI, RMDQ, and QBPDS) to distinguish 
between the improved patients and non-improved ones. The 
AUC larger than 0.70 indicated an acceptable responsiveness. 
The MCIC was calculated as the greatest cutoff point with the 
largest sensitivity and specificity.35,36 Data analysis was done 
by the SPSS version 18.0 (SPSS Inc., Chicago, IL), and a P < 
0.05 was considered statistically significant. 
 

Results 
  Firstly, 106 patients were considered as possible 
participants. Those who did not come in this study had spinal 
surgery in the past 12 months (n=3), were pregnant (n=4), or 
were reluctant to participate (n=7). Thus, 92 patients 
entered into this study. All patients gained physiotherapy 
through the time between the first and second assessments.  
  Descriptive clinical characteristics and demographic 
information of the participants are demonstrated in Table 1 
[Table 1]. The results of the paired t-test for comparing pre- 
and post-intervention scores of ODI, RMDQ, and QBPDS are 
summarized in Table 2 [Table 2]. Table 3 presents the results 
of the ROC analysis, as well as Gamma correlation coefficients 
indicating the association between the scores of the three 
disability questionnaires and the external anchor [Table 3]. 
The AUC values are in the acceptable range for ODI and 
QBPDS (0.78 and 0.70, respectively). Moreover, ODI, RMDQ, 
and QBPDS have significant positive fair to moderate 
correlation with the external anchor (P<0.001). The MCIC 
values for ODI, RMDQ, and QBPDS were 13, 5.5, and 14.5 
points, respectively.  

 
Table 1. Demographic and clinical characteristics of patients completing the Questionnaires (n=92) 

Demographic data                                                                                                                                                                    n (%) unless stated    

41.54 (9.37) Age (year), mean (SD) 

166.12 (8.04) Height (cm), mean (SD) 

76.67 (12.15) Weight (kg), mean (SD) 

27.69 (3.97) BMI, mean (SD) 
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Table 1. Continued 

Sex: 

34 (37.00) 

58 (63.00) 

Men  

 Women 

Education: 

25 (27.20) 

34 (37.00) 

33 (35.90) 

25.85 (43.51) 

Elementary school 

 Secondary school 

 Higher education 

Pain duration, month, Mean (SD)                 

Table 2. Mean (SD) of pre-intervention, following and change scores of ODI, RMIDQ, and QBPDS (n=92) 

 
             Questionnaires 

 
Pre-intervention Mean (SD) 

 
Follow-up Mean (SD) 

 

 
Change Mean (SD) 

 

 
P-value 

 

 

 

 

Total (n=92) 

Improved (n=40) 

Not improved (n=52) 

 

37.02 (16.49) 

36.33 (18.32) 

37.56 (15.08) 

 

24.64 (15.70) 

17.18 (12.19) 

30.38 (15.78) 

 

12.38 (12.18) 

19.14 (12.18) 

7.18 (9.37) 

 

<0.01 

<0.01 

<0.01 

    

  

  RMDQ 

 

 

Total (n=92) 

Improved (n=40) 

Not improved (n=52) 

 

11.10 (4.80) 

10.50 (5.04) 

11.57 (4.60) 

 

7.58 (4.80) 

5.70 (3.82) 

9.03 (5.01) 

 

3.52 (3.81) 

4.80 (4.38) 

2.53 (2.99) 

 

<0.01 

<0.01 

<0.01 

   

  

 QBODQ 

 

 

Total (n=92) 

Improved (n=40) 

Not improved (n=52) 

 

 

37.67 (19.81) 

57.70 (88.86) 

36.98 (17.55) 

 

24.36 (16.33) 

18.72 (14.13) 

28.71 (16.71) 

 

13.30 (14.89) 

38.97 (87.14) 

8.26 (11.37) 

 

<0.01 

<0.01 

<0.01 

 

    ODI: Oswestry Disability Scale, RMDQ: Roland-Morris Disability Questionnaire, QBPDS: Quebec Back Pain Disability Scale 

 
Table 3. Gamma correlation coefficient and area under the receiver operating characteristic area under curve (AUC) for ODI, RMDQ, and QBPDS Questionnaires 
according to external, dichotomized measure of global rating of change scale (improved versus unimproved) (n=92) 

Questionnaires Gamma coefficient P-value 
 

AUC (95% CI) 
 

Optimal cutoff value 
 

Sensitivity (95% CI) 
 

Specificity (95% CI) 
 

 
ODI 

 

0.55 

<0.01 

0.78 

(0.68-0.87) 
13.00 

0.70 

(0.53-0.82) 

0.73 

(0.58-0.84) 

RMDQ 

 

0.36 

<0.01 

0.66 

(0.55-0.77) 
5.50 

0.40 

(0.25-0.56) 

0.86 

(0.73-0.93) 

QBPDS 

 

0.44 

<0.01 

0.70 

(0.60-0.81) 
14.50 

0.60 

(0.43-0.74) 

0.70 

(0.54-0.80) 

ODI: Oswestry Disability Scale, RMDQ: Roland-Morris Disability Questionnaire, QBPDS: Quebec Back Pain Disability Scale, CI: Confidence Interval, AUC: Area under 

Curve, equal or greater than 0.70 are in bold 

SD: Standard Deviation; BMI: Body Mass Index   

 

ODI 
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Discussion 
  Our study aimed to investigate the responsiveness and 
interpretability of three LBP disability-related 
questionnaires, including ODI, RMDQ, and QBPDS in Iranians 
with lumbar disc herniation following 10 sessions of 
physiotherapy. Overall, our results revealed that ODI and 
QBPDS attained acceptable responsiveness, while the RMDQ 
was poorly responsive after receiving physiotherapy 
treatment.  

Oswestry Disability Index (ODI) 
  The ODI showed good responsiveness and moderate 
relationship with the external anchor (i.e., the 7-item Likert 
questionnaire) in people with lumbar disc herniation. To our 
knowledge, all the prior studies in this field support our 
findings on the acceptability of the responsiveness of the 
ODI.14,17,18,37-39 The ODI is developed to evaluate disability in 
acute, sub-acute, and chronic patients with LBP, and it could 
be used to evaluate the effectiveness of conservative, 
surgical, and behavioral treatments.5,30 Additionally, the 
possibility of omitting unanswered items when calculating 
its total score as well as scoring on the scale of 0-5, may make 
ODI a highly responsive tool for evaluating the effects of 
various treatments in LBP patients.30 

Roland-Morris Disability Questionnaire (RMDQ) 
  While several studies similar to ours found the RMDQ as a 
non-responsive instrument in people with LBP,17,40 Coelho, 
Lauridsen and Walsh reported an acceptable responsiveness 
for this questionnaire.14,19,38 The RMDQ is a popular 
questionnaire for evaluating the disability of LBP patients 
because the completion of this questionnaire is simple (by 
just marking the appropriate statement), and it needs a short 
time to be completed (less than five minutes).8 However, 
there are several issues that make a large diversity in its 
reported responsiveness throughout different studies. This 
questionnaire is not able to evaluate low disability levels. It 
also does not consider two important tasks that are highly 
affected by the LBP, including sitting and picking up obstacles 
while it assesses standing up from a chair twice. Additionally, 
it is not capable of distinguishing between ‘no’ and possible 
‘forgotten to be marked’ when facing an unmarked 
statement. Moreover, the way of answering the RMDQ items 
may result in a loss of information about slight changes in 
patients’ disability as a result of intervention. It has been 
demonstrated that by replacing the binary answering system 
of the RMDQ with a 0-10 Likert scale, the responsiveness 

could be increased significantly. Furthermore, the type of 
external anchor, the interval between two assessments, and 
the baseline scores may affect the responsiveness of the 
RMDQ. Kuijer et al. stated that using different external 
anchors to investigate the responsiveness of this 
questionnaire results in the AUC ranging between 0.76 to 1.7 

Quebec Back Pain Disability Scale (QBPDS) 
  In the same line with our findings on the responsiveness of 
the QBPDS, Vieira and Demoulin also reported a fair 
responsiveness for this questionnaire.9,16 Similar to the ODI, 
the items of the QBPDS could be answered on the 6-level 
scale, and it may be a potential reason for QBPDS usefulness 
in distinguishing slight changes in the disability as a result to 
physiotherapy intervention in these patients. 
  The results of our study could rationalize the application of 
the ODI and QBPDS for clinical settings and aid clinical 
decision-making in selecting appropriate outcome measures 
in individuals with lumbar disc herniation. Thus, we 
recommend using the ODI and QBPDS when evaluating the 
effects of physiotherapy interventions in clinical settings as 
well as planning clinical trials. 
  Interestingly, the reported MCICs for the three 
questionnaires in our study are higher than the ones in all 
previous studies. The value of MCIC in a study depends on 
several issues. First, the external reference and the method of 
classifying patients into groups of improved and non-
improved may change the amount of MCIC. Recent studies 
revealed no significant difference between before- and after-
intervention scores of disability questionnaires in patients 
who choose “I am slightly improved”. Thus, it is suggested 
that these patients are better to be classified as non-
improved. In such studies in which slightly improved 
patients are considered as improved, the values of MCIC are 
lower.26 On the other hand, chronicity of LBP, type, cause of 
pain, presence of leg pain, and the severity of pain may lead 
to different basic scores and subsequently different MCIC 
values.   
  Another issue is the implication of obtained MCIC scores in 
the clinical and research settings.28,41-43 The MCIC scores 
strongly reveal the needed scores for important changes in 
the clinical status of chronic lumbar herniated disc patients. 
The MCIC scores were 13 points for the ODI and 14.5 points 
for QBPDS after 10 sessions of physiotherapy in this study. It 
means that a patient with chronic lumbar herniated disc has 
to change at least 13 points on the ODI, and 14.5 points on the 
QBPDS to be considered as having clinically important 

improvements. Therefore, when assessing the amount of 
change for the individuals, the MCIC threshold should be 
considered as a reference value demonstrating 
improvements in the patient’s clinical status.  

Limitations 
  Recruitment of 92 patients to evaluate the 
responsiveness of assessment tools in a specific LBP 
condition (i.e., herniated lumbar disc) is a strength point 
of our study; however, this point decreased the 
generalizability of our results to other types of LBP, e.g., 

non-specific LBP, spine fractures, and zygapophysial 
problems. It is suggested to conduct studies on the 
responsiveness of these disability outcome measures in 
other types of LBP in the future. Another limitation is that 
using the global rating of change scale as an external 
standard may be challenging due to recall bias.29,44 
However, selecting the intervention period of four weeks 
in our study could decrease the likelihood of recall bias. 

Conclusion 
The results of ROC and correlation analyses 
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demonstrated that the ODI and QBPDS questionnaires 
have adequate responsiveness to detect improvement in 
the functional status of lumbar herniated disc patients after 
physiotherapy treatment. Therefore, the Persian version of 
ODI and QBPDS seems to be superior to the RMDQ for use 
in randomized clinical trials and clinical settings in patients 
with herniated lumbar discs. The MCIC scores of 13 and 
14.5 obtained for the ODI and QBPDS can help to identify 
important changes in the clinical status of an individual 
patient and treatment efficacy.  

 
Acknowledgement 

Special thanks to Tabriz University of Medical Sciences for 
financial support. 

Conflict of interest: None of the authors have any financial 
or other interests relating to the manuscript to be submitted 
for publication in Archives of Bone & Joint Surgery. 

Funding: This study was part of MS thesis of Mrs. Ghaderi. 

Tabriz University of Medical Sciences financially supported 
this project (grant number: IR.TBZMED.REC.1396.483.). 

Hajar Ghaderi Niri MSc 1 

Tabassom Ghanavati PhD 1 

Neda Mostafaee PhD 2 

Zahra Salahzadeh PhD 1 

Akram Divandari MSc 2 

Hakimeh Adigozali PhD 1 

Jalal Ahadi PhD 1 

1 Department of Physiotherapy, Faculty of Rehabilitation 
Sciences, Tabriz University of Medical Sciences, Tabriz, Iran 
2 Department of Physical Therapy, School of Paramedical 
and Rehabilitation Sciences, Mashhad University of Medical 
Sciences, Mashhad, Iran 

 
 

References 

1.  Koes BW, van Tulder MW, Thomas S. Diagnosis and treatment 
of low back pain. BMJ. 2006; 332:1430-1434. doi: 
10.1136/bmj.332.7555.1430. 

2. Sedighi M, Haghnegahdar A. Lumbar disk herniation surgery: 
outcome and predictors. Global Spine J. 2014; 4:233-244. doi: 
10.1055/s-0034-1390010. 

3. Kovacs FM, Abraira V, Zamora J, et al. Correlation between 
pain, disability, and quality of life in patients with common 
low back pain. Spine. 2004; 29:206-210. doi: 
10.1097/01.BRS.0000107235.47465.08. 

4. Roland M, Morris R. A study of the natural history of back 
pain. Part I: development of a reliable and sensitive measure 
of disability in low-back pain. Spine. 1983; 8:141-144. doi: 
10.1097/00007632-198303000-00004. 

5. Fairbank JC, Couper J, Davies JB, O'Brien JP. The Oswestry low 
back pain disability questionnaire. Physiotherapy. 1980; 
66:271-273. 

6. Changulani M, Shaju A. Evaluation of responsiveness of 
Oswestry low back pain disability index. Arch Orthop Trauma 
Surg. 2009; 129:691-694. doi: 10.1007/s00402-008-0653-3. 

7. Kuijer W, Brouwer S, Dijkstra PU, Jorritsma W, Groothoff JW, 
Geertzen JH. Responsiveness of the Roland-Morris Disability 
Questionnaire: consequences of using different external 
criteria. Clin Rehab. 2005; 19:488-495. doi: 
10.1191/0269215505cr842oa. 

8. Roland M, Fairbank J. The Roland-Morris Disability 
Questionnaire and the Oswestry Disability Questionnaire. 
Spine. 2000; 25:3115-3124. doi: 10.1097/00007632-
200012150-00006. 

9. Demoulin C, Ostelo R, Knottnerus JA, Smeets RJ. Quebec Back 
Pain Disability Scale was responsive and showed reasonable 
interpretability after a multidisciplinary treatment. J Clin 
Epidemiol. 2010; 63:1249-1255. doi: 
10.1016/j.jclinepi.2009.08.029. 

10. Kopec JA, Esdaile JM, Abrahamowicz M, et al. The Quebec 

Back Pain Disability Scale. Measurement properties. Spine. 
1995; 20:341-352. doi: 10.1097/00007632-199502000-
00016. 

11. Valasek T, Varga PP, Szövérfi Z, Kümin M, Fairbank J, Lazary 
A. Reliability and validity study on the Hungarian versions of 
the oswestry disability index and the Quebec back pain 
disability scale. Eur Spine J. 2013; 22:1010-1018. doi: 
10.1007/s00586-012-2645-9. 

12. Mousavi SJ, Parnianpour M, Mehdian H, Montazeri A, Mobini 
B. The Oswestry Disability Index, the Roland-Morris 
Disability Questionnaire, and the Quebec Back Pain Disability 
Scale: translation and validation studies of the Iranian 
versions. Spine. 2006; 31:454-459. doi: 
10.1097/01.brs.0000222141.61424.f7. 

13. Grotle M, Brox JI, Vøllestad NK. Cross-cultural adaptation of 
the Norwegian versions of the Roland-Morris Disability 
Questionnaire and the Oswestry Disability Index. J Rehabil 
Med. 2003; 35:241-247. doi: 10.1080/16501970306094. 

14. Coelho RA, Siqueira FB, Ferreira PH, Ferreira ML. 
Responsiveness of the Brazilian-Portuguese version of the 
Oswestry Disability Index in subjects with low back pain. Eur 
Spine J. 2008; 17:1101-1106. doi: 10.1007/s00586-008-
0690-1. 

15. Costa LO, Maher CG, Latimer J, Ferreira PH, Pozzi GC, Ribeiro 
RN. Psychometric characteristics of the Brazilian-Portuguese 
versions of the Functional Rating Index and the Roland 
Morris Disability Questionnaire. Spine. 2007; 32:1902-1907. 
doi: 10.1097/BRS.0b013e31811eab33. 

16. Vieira AC, Moniz S, Fernandes R, Carnide F, Cruz EB. 
Responsiveness and interpretability of the Portuguese 
version of the Quebec Back Pain Disability Scale in patients 
with chronic low back pain. Spine. 2014; 39:346-352. doi: 
10.1097/BRS.0000000000000159. 

17. Frost H, Lamb SE, Stewart-Brown S. Responsiveness of a 
patient specific outcome measure compared with the 



(64) 

 

 

 
  

 

THE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR 
VOLUME 12. NUMBER 1. January 2024 

RESPONSIVENESS OF THE OSWESTRY DISABILITY INDEX, THE ROLAND-MORRIS 
DISABILITY QUESTIONNAIRE, AND THE QUEBEC BACK PAIN DISABILITY SCALE 

Oswestry Disability Index v2.1 and Roland and Morris 
Disability Questionnaire for patients with subacute and 
chronic low back pain. Spine. 2008; 33:2450-2457. doi: 
10.1097/BRS.0b013e31818916fd. 

18. Hashimoto H, Komagata M, Nakai O, et al. Discriminative 
validity and responsiveness of the Oswestry Disability Index 
among Japanese outpatients with lumbar conditions. Eur 
Spine J. 2006; 15:1645-1650. doi: 10.1007/s00586-005-
0022-7. 

19. Lauridsen HH, Hartvigsen J, Manniche C, Korsholm L, 
Grunnet-Nilsson N. Responsiveness and minimal clinically 
important difference for pain and disability instruments in 
low back pain patients. BMC Musculoskelet Disord. 2006; 
7:82. doi: 10.1186/1471-2474-7-82. 

20. Husted JA, Cook RJ, Farewell VT, Gladman DD. Methods for 
assessing responsiveness: a critical review and 
recommendations. J Clin Epidemiol. 2000; 53:459-468. doi: 
10.1016/s0895-4356(99)00206-1. 

21. Judge A, Arden NK, Kiran A, et al. Interpretation of patient-
reported outcomes for hip and knee replacement surgery: 
identification of thresholds associated with satisfaction with 
surgery. J Bone Jt Surg Br. 2012; 94:412-418. doi: 
10.1302/0301-620X.94B3.27425. 

22. Stratford PW, Binkley JM, Riddle DL. Health status measures: 
strategies and analytic methods for assessing change scores. 
Phys Ther. 1996; 76:1109-1123. doi: 
10.1093/ptj/76.10.1109. 

23. Terwee CB, Bot SD, de Boer MR, et al. Quality criteria were 
proposed for measurement properties of health status 
questionnaires. J Clin Epidemiol. 2007; 60:34-42. doi: 
10.1016/j.jclinepi.2006.03.012. 

24. Vanti C, Ferrari S, Villafañe JH, Berjano P, Monticone M. 
Responsiveness and minimum important change of the 
Oswestry Disability Index in Italian subjects with 
symptomatic lumbar spondylolisthesis. J Orthop Traumatol. 
2017; 18:145-150. doi: 10.1007/s10195-017-0446-y. 

25. De Vet HC, Terwee CB, Mokkink LB, Knol DL,eds. 
Measurement in medicine: a practical guide.1st ed. 
Cambridge university press; 2011. 

26. Divandari A, Mostafaee N, Negahban H, Kachooei AR, Moradi 
A, Ebrahimzadeh MH. Responsiveness and Minimally 
Important Changes for Persian-version of Patient-Rated 
Tennis Elbow Evaluation Questionnaire in Patients with 
Lateral Elbow Tendinopathy Following Physiotherapy 
Intervention. Arch Bone Jt Surg .2022; 10:885-891. doi: 
10.22038/ABJS.2022.65220.3128. 

27. Daghiani M, Negahban H, Mostafaee N, et al. Psychometric 
Properties of Full and Shortened Persian-version of Western 

Ontario Rotator Cuff Index Questionnaires in Persian-
speaking Patients with Shoulder Pain. Arch Bone Jt Surg. 
2022; 10:668-676. doi: 10.22038/ABJS.2022.64227.3082. 

28. Mostafaee N, Nourollahi F, Mostamand J, Negahban H. 
Responsiveness and the minimal important change of Knee 
injury and Osteoarthritis Outcome Score in Persian patients 
with knee osteoarthritis following physiotherapy 
intervention. Physiother Theory Pract. 2022; 38:2185-2194. 
doi: 10.1080/09593985.2021.1926021. 

29. Mostafaee N, Yazdi MJS, Negahban H, Goharpey S, Mehravar 
M, Pirayeh N. Responsiveness of Static and Dynamic Postural 
Balance Measures in Patients with Anterior Cruciate 
Ligament Reconstruction Following Physiotherapy 
Intervention. Arch Bone Jt Surg. 2017; 5:153-167. 

30. Fairbank JC, Pynsent PB. The Oswestry Disability Index. 
Spine. 2000; 25:2940-2952. doi: 10.1097/00007632-
200011150-00017. 

31. Kamper SJ, Ostelo RW, Knol DL, Maher CG, de Vet HC, 
Hancock MJ. Global Perceived Effect scales provided reliable 
assessments of health transition in people with 
musculoskeletal disorders, but ratings are strongly influenced 
by current status. J Clin Epidemiol. 2010; 63:760-766. doi: 
10.1016/j.jclinepi.2009.09.009. 

32. Mokkink LB, Terwee CB, Knol DL, et al. The COSMIN checklist 
for evaluating the methodological quality of studies on 
measurement properties: a clarification of its content. BMC 
Med Res Methodol. 2010; 10:22. doi: 10.1186/1471-2288-
10-22. 

33. Christiansen DH, Frost P, Falla D, Haahr JP, Frich LH, 
Svendsen SW. Responsiveness and Minimal Clinically 
Important Change: A Comparison Between 2 Shoulder 
Outcome Measures.  J Orthop Sports Phys Ther. 2015; 
45:620-625. doi: 10.2519/jospt.2015.5760. 

34. Houweling TA. Reporting improvement from patient-
reported outcome measures: A review. Clinical Chiropractic. 
2010; 13:15-22. 

35. Bolton JE. Sensitivity and Specificity of Outcome Measures in 
Patients with Neck Pain: Detecting Clinically Significant 
Improvement. Spine. 2004; 29:2410-2417. doi: 
10.1097/01.brs.0000143080.74061.25. 

36. Stratford PW, Binkley J, Solomon P, Finch E, Gill C, Moreland J. 
Defining the minimum level of detectable change for the 
Roland-Morris questionnaire. Phys Ther. 1996; 76:359-365. 
doi: 10.1093/ptj/76.4.359. 

37. Wittink H, Turk DC, Carr DB, Sukiennik A, Rogers W. 
Comparison of the redundancy, reliability, and 
responsiveness to change among SF-36, Oswestry Disability 
Index, and Multidimensional Pain Inventory. Clin J Pain. 2004; 

20:133-142. doi: 10.1097/00002508-200405000-00002. 
38. Walsh TL, Hanscom B, Lurie JD, Weinstein JN. Is a condition-

specific instrument for patients with low back pain/leg 
symptoms really necessary? The responsiveness of the 
Oswestry Disability Index, MODEMS, and the SF-36. Spine. 
2003; 28:607-615. doi: 
10.1097/01.BRS.0000050654.97387.DF. 

39. Ma C, Wu S, Xiao L, Xue Y. Responsiveness of the Chinese 
version of the Oswestry disability index in patients with 
chronic low back pain. Eur Spine J. 2011; 20:475-481. doi: 
10.1007/s00586-010-1624-2. 

40. Turner JA, Fulton-Kehoe D, Franklin G, Wickizer TM, Wu R. 
Comparison of the Roland-Morris Disability Questionnaire 
and generic health status measures: a population-based study 
of workers' compensation back injury claimants. Spine. 2003; 
28:1061-1067. doi: 10.1097/01.BRS.0000062007.95197.08. 

41. Mostafaee N, Divandari A, Negahban H, et al. Shoulder and 
scapula muscle training plus conventional physiotherapy 
versus conventional physiotherapy only: a randomized 
controlled trial of patients with lateral elbow tendinopathy. 
Physiother Theory Pract .2022; 38:1153-1164. doi: 
10.1080/09593985.2020.1821417. 



(65) 

 

 

 
  

 

THE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR 
VOLUME 12. NUMBER 1. January 2024 

RESPONSIVENESS OF THE OSWESTRY DISABILITY INDEX, THE ROLAND-MORRIS 
DISABILITY QUESTIONNAIRE, AND THE QUEBEC BACK PAIN DISABILITY SCALE 

42. Saadat M, Salamat S, Mostafaee N, Soleimani F, Rouintan Z, 
Amin M. To evaluate responsiveness and minimal important 
change (MIC) for the Persian versions of FABQ, TSK, and PCS. 
Eur Spine J. 2023; 32:3023-3029. doi: 10.1007/s00586-023-
07835-w. 

43. Mostafaee N, Rashidi F, Negahban H, Ebrahimzadeh MH. 
Responsiveness and minimal important changes of the OARSI 
core set of performance-based measures in patients with 

knee osteoarthritis following physiotherapy intervention. 
Physiother Theory Pract. 2022; 1-12. doi: 
10.1080/09593985.2022.2143253.  

44. Kamper SJ, Maher CG, Mackay G. Global rating of change 
scales: a review of strengths and weaknesses and 
considerations for design. J Man Manip Ther. 2009; 17:163-
170. doi: 10.1179/jmt.2009.17.3.163. 

 
 

 


