
A Comparison of a Modified
Oswestry Low Back Pain Disability
Questionnaire and the Quebec Back
Pain Disability Scale

Background and Purpose. The quality of a disability scale should dictate
when it is used. The purposes of this study were to examine the validity
of a global rating of change as a reflection of meaningful change in
patient status and to compare the measurement properties of a
modified Oswestry Low Back Pain Disability Questionnaire (OSW) and
the Quebec Back Pain Disability Scale (QUE). Subjects. Sixty-seven
patients with acute, work-related low back pain referred for physical
therapy participated in the study. Methods. The 2 scales were admin-
istered initially and after 4 weeks of physical therapy. The Physical
Impairment Index, a measure of physical impairment due to low back
pain, was measured initially and after 2 and 4 weeks. A global rating of
change survey instrument was completed by each subject after 4 weeks.
Results. An interaction existed between patients defined as improved
or stable based on the global rating using a 2-way analysis of variance
for repeated measures on the impairment index. The modified OSW
showed higher levels of test-retest reliability and responsiveness com-
pared with the QUE. The minimum clinically important difference,
defined as the amount of change that best distinguishes between
patients who have improved and those remaining stable, was approx-
imately 6 points for the modified OSW and approximately 15 points for
the QUE. Conclusion and Discussion. The construct validity of the
global rating of change was supported by the stability of the Physical
Impairment Index across the study period in patients defined as stable
by the global rating and by the decrease in physical impairment across
the study period in patients defined as improved by the global rating.
The modified OSW demonstrated superior measurement properties
compared with the QUE. [Fritz JM, Irrgang JJ. A comparison of a
modified Oswestry Low Back Pain Disability Questionnaire and the
Quebec Back Pain Disability Scale. Phys Ther. 2001;81:776–788.]
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S
elf-reported measurements of disability have
been used as an outcome measure for people
with low back pain (LBP).1 Several disability
scales have been developed for people with

LBP, and their importance as measures of treatment
outcome in clinical trials has been emphasized.2

Two of the most commonly used disability scales for
people with LBP are the Roland-Morris Disability Scale
and the Oswestry Low Back Pain Disability Question-
naire (OSW).3 The measurement properties of both of
these scales have been studied extensively, and a recent
report of the International Forum for Primary Care
Research in Low Back Pain contended that both scales
are acceptable for measuring disability related to LBP.2
Kopec et al4,5 described the development of the Quebec
Back Pain Disability Scale (QUE). The developers of the
QUE proposed that instruments such as the OSW or the
Roland-Morris Disability Scale lack a strong conceptual
basis and are of uncertain content validity.4 In their
original description of the QUE, the developers pre-
sented data indicating that this instrument may have
advantages over older scales such as the OSW,5 but
further direct comparisons of the competing scales have
not been reported.

Scales designed to assess the magnitude of change in
patients over time are expected to possess high levels of
reliability and responsiveness.6–8 Reliability requires that
scales show little variability in repeated measurements of
patients whose clinical status has not changed. Respon-
siveness may be considered an aspect of validity9 and
describes a scale’s ability to detect change over time that
is clinically meaningful.10 Deyo and Centor11 made the
analogy to a diagnostic test, in which the disability scale
is used to detect the presence of clinically meaningful
change in the patient’s status. From this perspective,
responsiveness consists of 2 properties: sensitivity (the
ability to detect clinically meaningful change when it has
occurred) and specificity (the ability to remain stable
when no clinically meaningful change has occurred).11

Although disability scales were developed to make com-
parisons among groups, many experts believe that they
may also be used to make decisions about individual
patients.12 In order to be used for individual patient
decision making, we believe that the clinician should
know how much change must occur before the change
may be considered meaningful. Meaningful change may
be considered from 1 of 2 perspectives: statistical or
clinical.13–15 From a statistical perspective, meaningful

JM Fritz, PT, PhD, ATC, is Assistant Professor, Department of Physical Therapy, School of Health and Rehabilitation Sciences, University of
Pittsburgh, 6035 Forbes Tower, Pittsburgh, PA 15260 (USA) (jfritz@pitt.edu). Address all correspondence to Dr Fritz.

JJ Irrgang, PT, PhD, ATC, is Assistant Professor, Department of Physical Therapy, School of Health and Rehabilitation Sciences, University of
Pittsburgh, and Vice President of Quality Improvement and Outcomes, Center for Rehabilitation Services, Pittsburgh, Pa.

Both authors provided concept/research design, writing, and data analysis. Dr Fritz provided data collection and project management.

This study was approved by the Institutional Review Board at the University of Pittsburgh.

This study was partially funded by a grant from the Foundation for Physical Therapy.

This article was submitted June 17, 1999, and was accepted June 29, 2000.

Physical Therapy . Volume 81 . Number 2 . February 2001 Fritz and Irrgang . 777

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
III

III
II

D
ow

nloaded from
 https://academ

ic.oup.com
/ptj/article/81/2/776/2829542 by guest on 16 August 2022



change is based on the measurement error associated
with a scale and can be defined as the amount of change
needed to be certain, within a defined level of statistical
confidence, that “true change” has occurred. Numerous
terms have been used to describe statistically meaningful
change, including “minimum detectable change,”13

“smallest detectable difference,”16 “minimum reliable
change,”17 and “minimal metrically important
change.”18 The presence of a statistically meaningful
change does not attest to the clinical importance of the
change. The minimum clinically important change (MCID)
has been defined as the smallest change in a scale that is
important to patients.13,19 Knowledge of the MCID
allows clinicians to examine pre- and post-treatment
scores and to determine whether the patient has actually
improved an amount that is likely to be perceived as
important to the patient. Therefore, some authors19,20

contend that the MCID is the most important measure-
ment property to consider when evaluating a scale’s
ability to be used in making individual patient decisions.
Furthermore, the MCID is useful for determining sam-
ple size requirements for clinical trials and for distin-
guishing between statistical significance and clinical
significance in published research.21–23

Several methods have been described for evaluating
responsiveness and determining an MCID. Many com-
monly used methods make a comparison between a
scale’s change score and an external standard of clini-
cally meaningful change.9,24 A true measure of clinically
meaningful change is not available for people with
LBP.25–27 Therefore, we believe that researchers should
use a construct to represent change. Many authors13,24,28–33

have used a global rating of change as the external
standard of meaningful change.

The use of a global rating of change as an external
standard of meaningful change has been questioned.
Norman et al26 raised 3 concerns regarding the use of
global ratings: (1) the reliability and validity of global
ratings are unknown, (2) global ratings typically are
highly correlated with the patient’s present status and
are not an unbiased measure of change, and (3) bias in
the patient’s judgment of change also will be reflected in
the final disability scale score, making the errors of
measurement on the global rating and the disability
scale correlated. Other authors,13 however, have argued
that comparisons of scales designed for the same purpose
with a global rating are a valid way to assess responsiveness.

The purpose of our study was two-fold. First, we tested
the construct validity of the use of a global rating of
change as an external standard of meaningful change to
compare competing disability scales in a cohort of
patients with acute LBP. Second, we compared the
measurement properties of 2 disability scales for patients

with LBP: the OSW and the QUE. Reliability, responsive-
ness, and statistically and clinically meaningful levels of
change for each scale were determined.

Method

Subjects
The data reported in this article were collected from 2
sources. Sixty-one consecutive individuals (34 men, 27
women; mean age537.2 years, SD59.6) who were
referred for participation in a clinical trial of physical
therapy for patients with acute LBP were included. In
addition, 10 individuals with work-related acute LBP
(6 men, 4 women; mean age544.8 years, SD510.6) who
were receiving physical therapy during a 1-month period
at a single outpatient clinic were also included in order
to increase the sample size. The duration of LBP for all
subjects was less than 3 weeks (mean number of
days56.2, SD55.3, median54, range50–19). Subjects
who were participating in the clinical trial did not differ
from other subjects with regard to initial OSW or QUE
scores (P..05), but they were younger (37.2 years versus
44.8 years, t52.52, P,.05). All subjects sustained a
work-related injury of the lumbosacral spine of sufficient
magnitude to necessitate a modification in work duties
and referral for physical therapy. Physical therapy re-
evaluation was performed approximately 4 weeks after
the initial evaluation. All subjects received physical ther-
apy intervention for their injury during the period
between evaluations. Because the assessment of treat-
ment effectiveness was not the purpose of our study, the
specifics of the intervention are not relevant in this
report. Re-evaluation scores were not obtained on 4
subjects, and these subjects were not included in the
analysis. The sample reported in this article, therefore,
consisted of 67 patients (94%), with a mean age of 39.2
years (SD59.7, minimum521, maximum558). Fifty-
seven percent of the subjects were male, 51% had LBP
only, and 49% had LBP and lower-extremity pain. Twenty-
nine subjects (43%) had no prior history of activity-
limiting LBP. Re-evaluation was performed an average of
29.1 days from the initial evaluation (SD54.7, mini-
mum522, maximum542, median528).

Measurements
The subjects completed a series of self-reports and
underwent a physical examination lasting approximately
20 minutes at the time of the initial and final evaluations.
Data for the following measures were collected:

Modified Oswestry Low Back Disability Questionnaire.
The OSW was originally described in 1980.34 Individual
items included in the OSW were selected based on the
experience of the scale’s developers and were pilot
tested in a sample of 25 patients.34 The questionnaire
consists of 10 items addressing different aspects of
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function. Each item is scored from 0 to 5, with higher
values representing greater disability. The total score is
multiplied by 2 and expressed as a percentage. The
version of the OSW used in this study was modified by
the authors (Appendix 1). The modified OSW used in
this study was similar to the modified OSW used by
Hudson-Cook et al,35 who replaced the sex life section
with a question related to fluctuations in pain intensity.
Hudson-Cook et al reported levels of test-retest reliability
and internal consistency for the modified version similar
to those of the original OSW. The measurement charac-
teristics of the version used in our study have not been
previously reported. A section regarding employment
and home-making ability was substituted for the section
related to sex life because the sex life item is frequently
found to be left blank.

Quebec Back Pain Disability Scale. The QUE is a
condition-specific measure of disability that was described
by Kopec et al in 1995.5 The final set of items of the QUE
were selected from a larger pool of items by examining
the test-retest reliability, item-total correlations, and
responsiveness of individual items and by using tech-
niques of factor analysis and item response theory.4 The
developers believed this method was likely to produce a
scale with measurement properties superior to those of
scales developed with a more intuitive approach to item
selection.4,5 For example, items on the OSW were
selected based on the developers’ opinion that each item
was relevant to patients with LBP.34 The final scale
contains 20 daily activities and asks the patient to rate his
or her degree of difficulty in performing each activity
from 0 (“not difficult at all”) to 5 (“unable to do”)
(Appendix 2). The item scores were summed for a total
score between 0 and 100, with higher numbers repre-
senting greater levels of disability.

Physical Impairment Index. Waddell et al36 described a
method of evaluating physical impairment in patients
with LBP. The index consists of 7 individual tests—4
range of motion tests (total lumbar flexion, lumbar
extension, average lumbar side bending, and average
straight leg raise) and 3 other tests (bilateral active
straight leg raise, active sit-up, and spinal tenderness).
Each test is scored as positive (1) or negative (0) based
on published cutoff values, resulting in a total score
ranging from 0 to 7. Higher values represent increased
levels of physical impairment. Waddell et al found the
impairment index yielded reliable results (intraclass
correlation coefficient [ICC] values between .86 and .95
and kappa values between .48 and .60 for individual
tests), distinguished between patients with LBP and indi-
viduals without symptoms (specificity586%, sensitivi-
ty576%), and was correlated with disability (r 5.51).36 The
impairment index was measured at the initial evaluation,
after 2 weeks, and at the time of the final evaluation.

At the time of the final evaluation, the physical therapists
and the subjects completed a global rating of change
survey instrument. The therapists and the subjects were
asked to rate the overall change in the subject’s low back
condition since the beginning of physical therapy inter-
vention using a 15-point rating scale described by
Jaeschke et al.29 The scale ranges from 27 (“a very great
deal worse”) to 0 (“about the same”) to 17 (“a very great
deal better”). Intermittent descriptors of worsening or
improving are assigned values from 21 to 26 and from
11 to 16, respectively. The therapists and the subjects
were blinded to each others’ ratings. The ratings of the
therapists and the subjects were averaged in order to
balance the input of both the therapist and the patient.
Jaeschke et al29 recommended that changes of 23 to 21
or 11 to 13 would represent small alterations in func-
tion, changes of 24 to 25 or 14 to 15 would represent
moderate changes, and changes of 26 to 27 or 16 to
17 would represent large changes. Subjects with an
average rating greater than 13 were considered to have
experienced a clinically meaningful improvement, sub-
jects with average ratings between 13 and 23 were
considered as stable, and subjects with average ratings
less than 23 were categorized as experiencing a deteri-
oration in their clinical status.

Data Analysis

Construct validation of global rating of change. The use
of global ratings of change has been criticized.21 The
ability of these scales to reflect a patient’s status and
whether they can be used to accurately depict changes
occurring between initial and final assessments have
been questioned.21 We compared changes in Physical
Impairment Index scores between patient groups
defined as stable or improved based on a global rating of
change using a 2-way analysis of variance (ANOVA) for
repeated measures on the impairment index scores
measured initially and at 2- and 4-week follow-up exam-
inations. We hypothesized that the improved group
would show a progressive decrease in physical impair-
ment at each measurement interval, whereas the impair-
ment level of the stable group would not change. This
finding would be indicated by a group 3 time interac-
tion, with the group of patients defined as improved
showing a greater improvement in Physical Impairment
Index scores than the group defined as stable.

Reliability. Test-retest reliability was assessed in subjects
defined as stable over the treatment period based on the
average global rating of change. An ICC (2,1) and a 95%
confidence interval (CI) were calculated for the QUE
and the modified OSW using the methods recom-
mended by Shrout and Fleiss.37 Variance components
were calculated for the sources of variation involving a
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random factor using the methods described by Eliasziw
et al.38

Responsiveness. Responsiveness was first evaluated
using a receiver operating characteristic (ROC) curve.
An ROC curve was constructed by calculating the sensi-
tivity (true positive rate) and specificity (true negative
rate) as the cutoff change score defining clinically
meaningful change varied.11 For example, sensitivity and
specificity values were calculated using a change score of
1 or more points of change defining a clinically mean-
ingful change, then 2 or more points, and so on.
Sensitivity was calculated by dividing the number of
subjects identified by the scale as having improved based
on the selected cutoff score by the total number of
subjects identified as having undergone meaningful
change based on the average global rating. Specificity
was calculated by dividing the total number of subjects
identified by the scale as remaining stable by the total
number of subjects identified as having a stable condi-
tion based on the average global rating. Confidence
intervals for the sensitivity and specificity values were
calculated using the method of Simel et al.39 The ROC
curve was constructed by plotting the sensitivity values
on the y-axis and 1 minus the specificity values on the
x-axis for different values of the change scores. The area
under the curve (AUC) can be used as a quantitative
method for assessing a scale’s ability to distinguish
patients who have undergone true change from those
who remain stable. The AUC can be interpreted as the
probability of correctly identifying the improved patient
from randomly selected pairs of improved and unim-
proved patients40 and ranges between 0.5 (no diagnostic
accuracy beyond chance) to 1.0 (perfect diagnostic
accuracy). The AUC for the modified OSW and the QUE
were compared using the method described by Hanley
and McNeil.41 The nonparametric method was used for
estimating the AUC and the standard error of the area,
which does not require normal distributions of change
scores for improved and stable patients.40

The second method for assessing responsiveness was the
calculation of Guyatt’s Responsiveness Index (GRI)10 for
the OSW and QUE. The GRI is defined as the ratio of the
average change in patients identified as improved divided
by the standard deviation of the change in patients identi-
fied as remaining stable. A large GRI indicates greater
responsiveness. The GRIs and 95% CIs were calculated,42

and the difference between the GRIs obtained for the
modified OSW and the QUE was computed. The signifi-
cance of the difference was determined using the method
described by Tuley et al.42 A 95% CI of the difference score
between the GRIs obtained for the modified OSW and the
QUE that did not contain zero indicated that the differ-
ence between GRIs was significant.

The third method used to assess responsiveness was a
comparison of the correlations between the change
scores of the disability scales and the average global
ratings. The correlations were compared using a Fisher r
to Z-transformation for comparing correlated correla-
tion coefficients.43

Statistically meaningful change. Statistically meaningful
change was determined by calculating the standard error
of measurement (SEM) between the initial and final
scores for subjects identified as stable based on the
global rating of change. The SEM was calculated as
(sd 3 [12r]1/2), where r is the test-retest reliability
coefficient and sd is the square root of the total variance.
Numerous authorities16,38,44,45 have argued that the SEM
is the most appropriate statistic for determining statisti-
cally meaningful change in health status questionnaires.
The SEM has several properties that make it an attractive
statistic for determining clinically meaningful change.
First, the SEM accounts for the possibility that some of
the change observed with a particular measure may be
attributable to random error.12 Second, the SEM is
considered to be a fixed characteristic of a measure,
independent of the sample under investigation.46,47 That
is, the SEM is expected to remain relatively constant for
all samples taken from a given population.48 In addition,
the SEM in expressed in the original metric of the
measure, aiding its interpretations.48,49 There is cur-
rently no consensus regarding the number of SEMs
required to define statistically meaningful change. Pre-
vious researchers46,48 have reported one SEM as the best
measure of meaningful change on health-related quality-
of-life measures. Other researchers18,50 have recom-
mended 1.96 3 SEM to correspond with the 95% CI. We
calculated statistically meaningful change by multiplying
the SEM by 1.65 to correspond to the 90% CI. This value
was then multiplied by =2 to adjust for the error
associated with taking 2 measurements.47

Minimum clinically important difference. The ROC curve
was used to provide an estimate of the MCID. The point
on the curve nearest the upper left-hand corner of the
graph represents the cutoff score that best discriminates
between patients who have improved and those who are
stable. If the consequences of a false-positive or false-
negative result are judged to be equally important, this
cutoff score can be used as an estimate of the MCID for
the scale.25

Results
Of the 67 subjects participating in our study, 23 subjects
were identified as having a stable condition (average global
rating of change between 23 and 13) and 44 subjects were
identified as improved (average global rating of change
greater than 3). The mean global rating of change for all
subjects was 3.63 (SD52.64). No subject had an average
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global rating of change of less than 23. The Pearson
correlation between the subjects’ and therapists’ global
rating was .82. Three subjects did not have a therapist
global rating. The subject’s rating was used for classification
for these subjects. Table 1 displays the means and standard
deviations for the measurements that were collected.

Construct Validation of the Global Rating of Change
Of the 67 subjects in our study, 57 (85%) had Physical
Impairment Index scores measured at all 3 evaluations
(initial, 2-week, and final). Four subjects in the stable
group and 6 subjects in the improved group had incom-
plete impairment measurements, and their data were
not included in the repeated-measures data analysis.
These subjects did not differ from those whose data were
included in the analysis for the variables of age, initial
modified OSW scores, and initial QUE scores. Figure 1
shows the mean impairment index for the subjects in the
stable and improved groups. There was an interaction
between group and time (P,.0001). The form of the
interaction is shown in Figure 1. The source of the
interaction was further explored by comparing treat-
ment differences between the initial and 2-week evalua-
tions and between the 2-week and final evaluations. The
type I error rate was set at P,.025 for each comparison.
An interaction was found between the initial and 2-week
evaluations (P5.024) and between the 2-week and final
evaluations (P5.009).

Reliability
The means and standard deviations of the change scores
for the modified OSW and the QUE for the total sample
and by group are displayed in Table 1. The ANOVA
summaries are presented in Tables 2 and 3. The ICC for
the modified OSW in the stable group was .90 (95%
CI5.78–.96). For the QUE, the ICC was .55 (95%
CI5.20–.78).

Responsiveness
Figure 2 shows the ROC curve constructed from the
change scores for the modified OSW and the QUE. The
AUC was 0.94 (standard error50.027) for the modified
OSW and 0.87 (standard error50.048) for the QUE.
There was no difference in the AUC between the scales.

The GRI for the OSW was 3.49 (95% CI52.14–4.84). For
the QUE, the GRI was 1.82 (95% CI51.10–2.55). The
difference in the GRI between the OSW and the QUE was
1.67 (95% CI50.50–2.83), indicating that the OSW was the
more responsive measure based on the GRI.

The Pearson correlation between the change score of
the modified OSW and the mean global rating was .78,
and the Pearson correlation between the change score
of the QUE and the mean global rating was .67. The
correlation between the change scores of the modified
OSW and the QUE was .82. There was a difference

Figure 1.
Graph of the impairment index scores for the groups of subjects defined
as stable and improved based on the average global rating. The
interaction between time and group was significant (P,.001).

Table 1.
Means and Standard Deviations for the Modified Oswestry Low Back Pain Disability Questionnaire (OSW), the Quebec Back Pain Disability
Scale (QUE), and the Physical Impairment Index

Initial Score Final Score Change Score Effect
SizeX SD X SD X SD

Modified OSW
Total sample (n567) 45.46 15.54 28.03 20.73 17.45 18.24 1.12
Stable group (n523) 47.87 16.93 47.70 16.96 0.22 7.57 0.01
Improved group (n544) 44.20 14.81 17.75 14.06 26.45 15.48 1.79

QUE
Total sample (n567) 49.34 20.88 25.85 22.98 23.49 24.55 1.13
Stable group (n523) 51.35 18.40 47.52 20.69 3.83 18.51 0.21
Improved group (n544) 48.30 22.19 14.52 14.46 33.77 20.85 1.52

Physical Impairment Index
Total sample (n557) 4.56 1.73 2.81 2.31 1.75 2.22 1.01
Stable group (n519) 5.00 1.60 4.68 2.14 0.32 1.97 0.20
Improved group (n538) 4.34 1.77 1.87 1.77 2.47 2.00 1.40
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between the correlations of the change scores and the
mean global rating (P5.03).

Statistically Meaningful Change
The SEM values were 5.40 (95% CI54.35–7.22) for the
modified OSW and 13.08 (95% CI510.54–17.47) for the
QUE. Based on these SEM values, the threshold for
statistically meaningful change was 12.68 for the modi-
fied OSW and 30.52 for the QUE.

Minimum Clinically Important Difference
The MCID calculated from the ROC curve using the
cutoff point nearest the upper left-hand corner of the
graph was 6 points for the modified OSW (sensitivi-
ty591% [95% CI582%–99%], specificity583% [95%
CI567%–98%]) and 15 points for the QUE (sensitivi-
ty582% [95% CI570%–93%], specificity583% [95%
CI567%–98%]).

Discussion
Responsiveness has been identified as an important
measurement characteristic when examining the useful-
ness of a self-report disability scale.7,8 The most appro-
priate method for investigating responsiveness has been
the subject of much debate.9,26 The debate has largely
centered on the selection of an external standard against
which to judge a scale’s ability to detect clinically mean-
ingful change. The traditional approach to the problem
has been the use of a global rating of change from the
patient or the clinician.8 This retrospective approach has

been criticized on several grounds. The validity and
reliability of retrospective global ratings of change are
largely unknown, a patient’s recall of his or her former
health status may be inaccurate or biased by his or her
current state of health, and the errors of measurement
on the global rating of change and disability scales due
to this bias are likely to be correlated.21,26 Alternatives to
a retrospective global rating of change have been sug-
gested, including asking patients to compare themselves
with other individuals with the same condition,29,51 hav-
ing clinicians estimate a patient’s prognosis prior to
treatment,27 and having clinicians decide whether a
patient has met his or her therapy goals.52

We assessed the construct validity of the global rating of
change by comparing the Physical Impairment Index
scores over the study period in the groups defined as
stable and improved based on a global rating of change.
Proponents of physical disablement models propose a
relationship between impairments and disability,53,54

and the Physical Impairment Index has been shown to
be correlated with disability in patients with LBP (r 5.51
with the Roland-Morris Disability Scale).36 The group
defined as stable based on the global rating of change
showed little variation in impairment scores over time,
whereas the group defined as improved demonstrated a
steady reduction in impairment (Fig. 1). Although a
one-to-one correlation between impairment and disabil-
ity does not exist, this finding indicates that the clinical
status of the group defined as stable remained fairly
constant, not only at the time of the final evaluation, but
throughout the study period.

The differences in impairment index scores indicate to
us that the global rating of change could be used to
separate those subjects whose clinical status improved

Figure 2.
Receiver operating characteristic curve for the modified Oswestry Low
Back Pain Disability Questionnaire (modified OSW) and the Quebec
Back Pain Disability Scale (QUE). The circled value is the point nearest
the upper left-hand corner of the graph. This point represents the
minimum clinically important difference for each scale.

Table 2.
Analysis of Variance Summary Table for Modified Oswestry Low Back
Pain Disability Questionnaire Scores in the Group of Subjects With
Stable Low Back Pain (n523)

Source df SS MS
Variance
Component F P

Between 22 11988.83 544.95 257.87
sugjects

Between 1 0.35 0.35 0.012 .91
measures

Error 22 642.62 29.21 29.21
Total 45 12631.80 287.08

Table 3.
Analysis of Variance Summary Table for Quebec Scores in the Group
of Subjects With Stable Low Back Pain (n523)

Source df SS MS
Variance
Component F P

Between 22 13091.30 595.06 211.90
subjects

Between 1 168.35 168.35 0.98 .33
measures

Error 22 3767.65 171.26 171.26
Total 45 17027.30 383.16
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from those remaining stable in one dimension of dis-
ablement: physical impairment. The improved group
appeared to experience a steady decline in physical
impairment during the study period, whereas the stable
group did not experience a change in impairment. We
believe this finding supports the construct validity of the
use of a global rating of change as an external standard
of meaningful change. One criticism offered against the
use of a global rating of change is that the global rating
offered by the patient at one point in time reflects only
the patient’s present status and not the clinical course of
the condition.26 Our results indicate that the group
defined as stable based on the global rating of change
did not experience any change in physical impairment at
the time the global rating was assessed, and also at a
measurement taken 2 weeks prior to assessment of the
global rating of change.

Reliability estimates of clinical measures attest to a
measure’s stability in patients whose clinical status is
unchanged. These estimates are typically accomplished
by repeated administrations of an instrument in a time
frame short enough to ensure that clinical change is
unlikely to have occurred. If time frames are too short,
however, patient recall may inflate reliability.3,8 A mea-
sure with a high degree of test-retest reliability should
also remain stable in patients whose clinical status is
unchanged over a more extended period of time. In our
study, reliability was determined in patients judged to be
stable across a 4-week period.

The ICC value calculated in this study for the modified
OSW (ICC5.90) was consistent with reliability coeffi-
cients found in some other studies using shorter follow-
up times. Fairbank et al34 found a correlation coefficient
of .99 for repeated administrations of the OSW on
consecutive days in 22 patients. A correlation coefficient
of .94 was reported by Triano et al55 when administra-
tions of the OSW were separated by 2 hours. Kopec et al5
reported an ICC value of .91 for the OSW given 1 to 14
days (median53.8 days) apart. In the same study, an ICC
of .92 was found for the QUE.5 Schoppink et al56 found
an ICC of .90 for a Dutch adaptation of the QUE given
1 week apart. We did not replicate the high degree of
reliability reported in these studies. Our findings suggest
that the QUE may not remain stable in patients who do
not undergo change over an extended period of time.
Because clinical trials typically look for treatment effects
occurring over a period of weeks, months, or years
instead of days, this finding may mean the use of the
QUE as a measure of treatment outcome has some
drawbacks. In addition, we evaluated only patients with
acute LBP. Previous studies have focused on patients
with chronic conditions.5,55,56 The diminished reliability
of the QUE may reflect instability in the scale when
applied in patients with acute LBP. The QUE may lack

specificity in patients with acute LBP (ie, it detects
change where no clinically meaningful change has
occurred based on the external standard). The sample
size of stable patients on whom the ICC was based was
small (n523), however, which may have had an impact
on our reliability estimates. The CIs, particularly for the
QUE, were wide, indicating a lack of precision for the
ICC statistic.

The ANOVA tables for the modified OSW and the QUE
(Tabs. 2 and 3) can be used to provide further insight
into potential sources of error. The F test for a differ-
ence between initial and follow-up measurements was
not significant for either measure. This finding indicates
the lack of a systematic difference between measures due
to time, as would be expected in a group of patients
whose status remains stable. For the modified OSW, the
variance component between subjects (257.87) was
much larger than the variance component for the error
term (29.21). However, for the QUE, the variance com-
ponent due to error was much larger (171.26),
approaching the magnitude of the variance component
between subjects (211.90), indicating a large degree of
nonsystematic, or random, error. We plotted a histo-
gram of the change scores for each scale to further
examine the pattern of errors in the measurements
(Fig. 3). The change scores for the modified OSW
tended to cluster around 0 to a greater extent than the
QUE change scores, as indicated by the smaller standard
deviation for the modified OSW change scores (Tab. 1).
One subject in the stable group showed a 58-point
improvement on the QUE. The modified OSW change
score for this subject was 19 points. Because this score
may represent an outlier, we recalculated the ICC values
with the subject’s scores removed. This recalculation
resulted in ICCs of .92 (95% CI5.82–.97) for the mod-
ified OSW and .70 (95% CI5.40–.86) for the QUE. The
corresponding SEM values would be changed to 4.99
and 10.27 for the modified OSW and the QUE, respec-
tively. Even with the potential outlier removed, the
results favor the superior reliability of the modified

Figure 3.
Histogram of change scores in the group of subjects defined as stable.
Modified OSW5modified Oswestry Low Back Pain Disability Question-
naire, QUE5Quebec Back Pain Disability Scale.
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OSW; however, the 95% CIs for the ICC values would
overlap somewhat.

Several different methods for evaluating responsiveness
have been reported. We used 3 different methods for
comparing the relative responsiveness of the modified
OSW and the QUE. Construction of ROC curves dem-
onstrated no difference in AUC value between the
modified OSW and the QUE. Other authors have
reported AUC values for the OSW, but not for the QUE.
Stratford et al31 studied 76 patients, including patients
with both acute and chronic LBP, and found an AUC of
0.78 over a 4- to 6-week follow-up time. Beurskens et al25

reported on 81 patients with a duration of symptoms of
at least 6 weeks and calculated an AUC of 0.76 over a
6-week treatment period. We included only patients with
LBP of less than 3 weeks’ duration in our study. Our
higher AUC values may reflect a greater ease in detect-
ing clinically meaningful change in patients with acute
LBP than in patients with chronic LBP.

The second method for studying responsiveness was the
difference between the GRI statistics. This difference was
statistically significant, with the modified OSW demon-
strating the greater responsiveness. The third method
was computing correlation coefficients between the
change scores of the disability scales and the mean
global rating. The correlations calculated in this study
(.78 for the modified OSW, .67 for the QUE) are larger
than correlations reported by other authors. Kopec et al5
found correlations of .35 for the OSW and .42 for the
QUE over a 4-month period. Stratford et al31 reported a
correlation of .57 for the OSW and a global rating of
change over a 4- to 6-week period. We believe the larger
coefficients we found are a reflection of the shorter
follow-up time (4 weeks) and the use of patients with
acute LBP. Weaker relationships between patient-
reported disability and improvement in patients with
chronic LBP may be related to the increased influence
of psychosocial factors in these individuals. In our study,
the correlation was larger for the modified OSW, indi-
cating a greater relationship between the change scores
of the modified OSW and an external criterion of
change. Scales with greater responsiveness will require
smaller sample sizes to achieve a given level of statistical
power in experimental studies,10 making the modified
OSW more attractive for use as an outcome measure.

We examined the meaningfulness of change from both
statistical and clinical perspectives. There is general
agreement that statistically meaningful change is best
assessed by calculating the SEM, because it is expressed
in the same metric as the measurement being used and
because it represents the standard error in an observed
score that obscures the true score.16,49 However, the
threshold defining statistically meaningful change based

on the SEM has varied. Some authors12,18 have recom-
mended multiplying the SEM by 1.96 to construct a 95%
CI to define statistically meaningful change. Other
authors have corrected the SEM for errors in the 2
measurements taken by multiplying by =2, then multi-
plying by either 1.65 for a 90% CI57 or 1.96 for a 95%
CI.16,45 We used the correction method and a 90% CI as
advocated by Stratford et al57 to compute statistically
meaningful change thresholds of 13 and 31 points for
the modified OSW and the QUE, respectively.

We believe it is reasonable to expect that the minimum
level of statistical change would be less than or equal to
the MCID. Other researchers46,57,58 have speculated that
this may not necessarily be the case. Using the ROC
curves, we calculated MCID values of 6 and 15 points for
the modified OSW and the QUE, respectively. Both
values are less than the corresponding values for statis-
tically meaningful change as defined in our study. This
may be a result of the small sample size (n523) on which
the SEM confidence interval was based. Alternatively,
this result may reflect the stringency of the definition of
statistically meaningful change used in this and other
studies. Two recent reports46,48 have indicated that a
12SEM criterion best approximated the MCID using the
Chronic Respiratory Disease Questionnaire in samples
of subjects with chronic obstructive pulmonary disease.
Although tested only with one questionnaire, the
authors speculated that the 12SEM criterion may most
closely approximate the MCID in other valid and reliable
quality-of-life questionnaires.46,48 If this hypothesis were
to hold true, the MCID would always be smaller than
statistically meaningful change when the latter is calcu-
lated in the manner done in our study. We found
general concordance between the SEM and MCID values
for the modified OSW (5.4 versus 6 points) and the QUE
(13.1 versus 15 points). Our finding supports the
hypothesis that a 12SEM criterion may be most closely
related to the MCID. We contend that further research is
needed to identify the optimal methods for calculation
of statistical and clinical meaningfulness and to explore
the relationship between the 2 concepts.

Beurskens et al25 used the ROC curve method and found
the MCID for the OSW to be 4 to 6 points, consistent
with the value calculated in our study. The MCID of the
QUE has not been reported previously. Our results
suggest that the MCID is within approximately 15 points.
The QUE demonstrated greater variability in subjects
whose status remained stable, deflating the ICC value
and reflecting a lack of specificity. Low specificity occurs
when false-positive results are relatively common (ie, as-
suming important change has occurred when it has not).
Knowledge of the high MCID of the QUE is important
for researchers when determining sample sizes for clin-
ical trials and for interpretation of clinical significance of
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results of clinical trials using the QUE as an outcome
measure.

The increased variability of the QUE in the subjects with
stable LBP may be related to the response format of this
instrument. The modified OSW asks the patient to rate
his or her perceived level of disability for several funda-
mental tasks of daily living (eg, walking, sitting, standing,
lifting). The QUE asks the patient to rate his or her
perceived disability for more specific functional tasks
(eg, walking several miles, throwing a ball, moving a
chair). Patients may have more difficulty in accurately
judging their level of disability for tasks when these tasks
are not performed on a regular basis. Another differ-
ence between the scales is the time frame that the
patient is asked to use as a reference. The QUE asks the
patient to rate his or her ability to perform tasks today,
whereas the modified OSW does not specify a time frame
reference. It is possible that restricting patients to the
consideration of their condition on the day of complet-
ing the questionnaire may increase the variability of the
measurements. However, we believe that this is unlikely
because, in our experience, most patients tend to refer-
ence their current status whether or not they are specif-
ically directed to do so.

Conclusion
Our results indicate that the measurement properties of
the modified OSW are preferable to those of the QUE in
several areas. The test-retest reliability over a 4-week
period was higher for the modified OSW than for the
QUE. The modified OSW was more responsive than the
QUE as assessed by GRI and in correlations between
change scores and the global rating of change. The
MCID for the modified OSW was approximately 6
points, which is consistent with other reports in the
literature. The MCID for the QUE was about 15 points.
Clinicians and researchers need to be aware of the
measurement properties of disability scales when judg-
ing patient outcomes or designing clinical trials.
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Appendix 1.
Modified Oswestry Low Back Pain Disability Questionnairea

This questionnaire has been designed to give your therapist information as to how your back pain has affected your ability to manage in
everyday life. Please answer every question by placing a mark in the one box that best describes your condition today. We realize you may
feel that 2 of the statements may describe your condition, but please mark only the box that most closely describes your current
condition.

Pain Intensity
I can tolerate the pain I have without having to use pain

medication.
The pain is bad, but I can manage without having to take pain

medication.
Pain medication provides me with complete relief from pain.
Pain medication provides me with moderate relief from pain.
Pain medication provides me with little relief from pain.
Pain medication has no effect on my pain.

Personal Care (eg, Washing, Dressing)
I can take care of myself normally without causing increased pain.
I can take care of myself normally, but it increases my pain.
It is painful to take care of myself, and I am slow and careful.
I need help, but I am able to manage most of my personal care.
I need help every day in most aspects of my care.
I do not get dressed, wash with difficulty, and stay in bed.

Lifting
I can lift heavy weights without increased pain.
I can lift heavy weights, but it causes increased pain.
Pain prevents me from lifting heavy weights off the floor, but I can

manage if the weights are conveniently positioned (eg, on a
table).

Pain prevents me from lifting heavy weights, but I can manage
light to medium weights if they are conveniently positioned.

I can lift only very light weights.
I cannot lift or carry anything at all.

Walking
Pain does not prevent me from walking any distance.
Pain prevents me from walking more than 1 mile.b
Pain prevents me from walking more than 1⁄2 mile.
Pain prevents me from walking more than 1⁄4 mile.
I can only walk with crutches or a cane.
I am in bed most of the time and have to crawl to the toilet.

Sitting
I can sit in any chair as long as I like.
I can only sit in my favorite chair as long as I like.
Pain prevents me from sitting for more than 1 hour.
Pain prevents me from sitting for more than 1⁄2 hour.
Pain prevents me from sitting for more than 10 minutes.
Pain prevents me from sitting at all.

Standing
I can stand as long as I want without increased pain.
I can stand as long as I want, but it increases my pain.
Pain prevents me from standing more than 1 hour.
Pain prevents me from standing more than 1⁄2 hour.
Pain prevents me from standing more than 10 minutes.
Pain prevents me from standing at all.

Sleeping
Pain does not prevent me from sleeping well.
I can sleep well only by using pain medication.
Even when I take pain medication, I sleep less than 6 hours.
Even when I take pain medication, I sleep less than 4 hours.
Even when I take pain medication, I sleep less than 2 hours.
Pain prevents me from sleeping at all.

Social Life
My social life is normal and does not increase my pain.
My social life is normal, but it increases my level of pain.
Pain prevents me from participating in more energetic activities

(eg, sports, dancing)
Pain prevents me from going out very often.
Pain has restricted my social life to my home.
I have hardly any social life because of my pain.

Traveling
I can travel anywhere without increased pain.
I can travel anywhere, but it increases my pain.
My pain restricts my travel over 2 hours.
My pain restricts my travel over 1 hour.
My pain restricts my travel to short necessary journeys under 1⁄2

hour.
My pain prevents all travel except for visits to the

physician/therapist or hospital.

Employment/Homemaking
My normal homemaking/job activities do not cause pain.
My normal homemaking/job activities increase my pain, but I can

still perform all that is required of me.
I can perform most of my homemaking/job duties, but pain

prevents me from performing more physically stressful activities
(eg, lifting, vacuuming).

Pain prevents me from doing anything but light duties.
Pain prevents me from doing even light duties.
Pain prevents me from performing any job or homemaking chores.

a Modified by permission of The Chartered Society of Physiotherapy from Fairbanks JCT, Couper J, Davies JB, et al. The Oswestry Low Back Pain Disability
Quesionnaire. Physiotherapy. 1980;66:271–273.
b 1 mile51.6 km.
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Appendix 2.
Quebec Back Pain Disability Scalea

This questionnaire is about the way your back pain affects your daily life. People with back problems may find it difficult to perform some of their
daily activities. We would like to know if you find it difficult, because of your back, to perform any of the activities listed below. For each activity
there is a scale that ranges from 0 (not difficult at all) to 5 (unable to do). Please choose the one response for each activity that best describes
your current condition and place a check mark in the appropriate box. Please answer all of the questions.

Because of your back problems,
how difficult do you find it today to . . .

Not Difficult
at All

Minimally
Difficult

Somewhat
Difficult

Fairly
Difficult

Very
Difficult

Unable
to Do

Get out of bed?

Sleep through the night?

Turn over in bed?

Ride in a car?

Stand up for 20 to 30 minutes?

Sit in a chair for several hours?

Climb one flight of stairs?

Walk a few blocks?

Walk several miles?

Reach up to high shelves?

Throw a ball?

Run one block?

Take food out of the refrigerator?

Make your bed?

Put on socks or pantyhose?

Bend over to clean the bathtub?

Move a chair?

Pull or push heavy doors?

Carry two bags of groceries?

Lift and carry a heavy suitcase?

a Reprinted by permission of Lippincott Williams & Wilkins from Kopec JA, Esdaile JM, Abrahamowicz M, et al. The Quebec Back Pain Disability Scale:
measurement properties. Spine. 1995;20:1943–1949.
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