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Chapter 2 

ABSTRACT 

Objective: To analyse test-retest reliability and stability of the Dutch language 
version of the Roland Morris Disability Questionnaire (RMDQ-Dv) in a sample 
of patients (n=30) suffering from Chronic Low Back Pain (CLBP).   
Design: Test-retest reliability was studied after the patients filled out the RMDQ-
Dv twice with a two-week interval and before starting the rehabilitation program. 
Intra Class Correlation (ICC), (one way random) was used as a measure for 
reliability and the limits of agreement were calculated for quantifying the 
stability. An ICC of 0.75 or more was considered as an acceptable reliability. No 
criteria for limits of agreement were available. However, smaller limits of 
agreement indicate more stability because it indicates that the natural variation is 
small. 
Subjects: Thirty patients (24 male and 6 female) with CLBP participated in this 
study. All patients were referred for treatment in a rehabilitation centre between 
May 2000 and April 2001 and agreed to participate. Demographics and medical 
history were obtained of all patients. The mean age of the patients was 40 years 
(SD 8.1). The duration of low back pain ranged between 5 and 10 years. Patients 
were off work for a mean of 17 weeks (SD 19.2). Fifteen patients (50%) were 
receiving financial compensation. 
Results: The RMDQ-Dv showed good reliability, with an ICC of 0.91. 
Calculating limits of agreement to quantify the stability, a large amount of natural 
variation (± 5.4) was found relative to the total scoring range of 0 to 24.  
Conclusion: The RMDQ-Dv proves to be a reliable instrument to measure 
functional status in CLBP patients. However, the natural variation should be 
taken into account when using it clinically. 
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INTRODUCTION 

Functional status is an important evaluative outcome measure in low back pain 
rehabilitation.1,2 To assess changes in functional status after treatment in patients 
with low back pain, the Roland Morris Disability Questionnaire (RMDQ) is 
frequently used.2-4 The RMDQ is derived from the Sickness Impact Profile, a 
general health questionnaire.5

 
To assess functional status, it is important that the reliability of the instrument is 
good and that repeated measures in individuals remain stable over time,6 in the 
absence of treatment. In reliability studies of the RMDQ, Pearson correlation 
coefficient is often used as a measure for reliability.2,7,8 Pearson correlation 
reflects the extent to which two repeated measures can be fitted by a straight line. 
The disadvantage of this statistic measure is that repeated measures may differ 
systematically (statistically), yet correlate highly or perfectly. By contrast, the 
intra-class correlation coefficient (ICC) assesses not only the strength of 
correlation, but also if all measures on each subject are identical, and do not differ 
systematically. Therefore, ICC is preferable over the Pearson correlation to use as 
measure for reliability. But usually the Pearson coefficient will be higher than the 
ICC and may be used more often for that reason. 
 
Stability over time, in the absence of treatment, may be influenced by within-
patient variance and random errors. These sources of variance may lead to 
instability or fluctuations on the RMDQ-scale: 'natural variations'.6 If a person 
fills out the same questionnaire on two occasions, it is relevant to know what 
variation in test scores can be expected in the absence of treatment. To investigate 
this natural variation on the RMDQ-scale, limits of agreement can be calculated 
according to the method of Bland and Altman.9 In an individual patient the 
change due to treatment should exceed these limits of agreement before one can 
state that the treatment has been effective. Therefore, limits of agreement should 
be taken into account when using the RMDQ clinically. 
 
The English language version of the RMDQ shows good reliability.1,7,10 
However, limits of agreement have not been investigated. A validated Dutch 
language version of the RMDQ (RMDQ-Dv) is available,11 but test-retest 
reliability and limits of agreement have not been investigated previously.  
The aim of this study is to investigate the test-retest reliability of the RMDQ-Dv 
in patients with chronic low back pain (CLBP), using ICC as measure for 
reliability, as well as to quantify the stability of the RMDQ-Dv by calculating 
limits of agreement.   
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METHODS 

General procedure 
Patients with CLBP were recruited from the population who were admitted for 
rehabilitation treatment of the Centre for Rehabilitation at the University Hospital 
Groningen. Patients were included in the study if they were between 18-65 years 
of age, still at work, or were less than 1 year out off work due to CLBP. 
Exclusion criteria were specific low back pain, entirely off work for a year or 
more, cardiovascular or pulmonary diseases, pregnancy, addiction, and 
psychopathology. Patients filled out the RMDQ-Dv twice, before starting the 
rehabilitation program, with a two-week interval. Time, day and place of 
assessment were held constant for the two test-sessions. The present study was 
approved by the Medical Ethical Committee of the University Hospital 
Groningen. 
 
Subjects 
Thirty patients (24 male and 6 female) with CLBP participated in this study. All 
patients were referred for treatment in a rehabilitation centre between May 2000 
and April 2001 and agreed to participate. Demographics and medical history were 
obtained of all patients. The mean age of the patients was 40 years (SD 8.1). The 
duration of low back pain ranged between 5 and 10 years. Patients were off work 
for a mean of 17 weeks (SD 19.2). Fifteen patients (50%) were receiving 
financial compensation. 
 
RMDQ-Dv 
The RMDQ-Dv is a translation of the original RMDQ.8 It assesses perceived 
limitations in 24 activities of daily living dichotomously. The sum score is 
calculated by summing the "yes" answers. The scale ranges from 0 (no disability) 
to 24 (severe disability).  
 
Data analyses 
Descriptive statistics were calculated for the total scores of the two test-sessions. 
Test-retest reliability was determined by means of a paired t-test, Intra Class 
Correlation (ICC, one way random) for the sum scores. Limits of agreement were 
used to determine the natural variation for quantifying stability over time.9,12 To 
calculate limits of agreement, a plot of the difference between the two sessions 
for each patient against the mean of each patient of the two sessions was made. 
Then the average difference in the two sessions, and the standard deviation of the 
difference between the two scores (SDchange) were calculated. Finally, the limits 
of agreement were calculated, equal to twice the standard deviation. An ICC 
above 0.75 was considered as good reliability.13-15 No criteria for interpretation of 
the limits of agreement were available. However, smaller limits of agreement 
indicate more stability because it indicates that the natural variation is small. Data 
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analyses were performed using the Statistical Package for Social Sciences (SPSS 
10.0).  
 

RESULTS 

Mean of the sum score in the first and second session was respectively 13.0 (SD 
4.8) and 12.1 (SD 5.0). The mean difference was 0.83 (SD 2.7) (95% CI of the 
difference: -0.2 to 1.8). The ICC was 0.91 (95% CI: 0.82 to 0.96). Limits of 
agreement were ± 5.4 (figure 1).  
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Figure 1.  Difference between RMDQ1 and RMDQ 2 plotted against 
 average of RMDQ1 and RMDQ2 
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DISCUSSION 

No systematic differences were found in the sum score of the first and the second 
session. The reliability of the RMDQ-Dv was good (ICC (one way random) 
above the criterion of 0.75). Similar results of ICCs of 0.75 or higher were found 
in many other RMDQ studies.10,16-21 However, also considerable lower ICCs were 
found ranging from 0.42 to 0.66. 21,22 Most studies with ICC values of ≥ 0.75 
used an interval of 1-14 days between the two sessions, whereas for the studies 
with ICCs below 0.75, the interval was 6 weeks or more. Almost all studies with 
a time interval of more than two weeks have lower ICCs than the studies with an 
interval of two weeks or less. An explanation of this phenomenon might be that a 
shorter interval between the two sessions may result in patients remembering the 
score of the previous session. A larger interval between the two sessions may 
result in loss of remembering the score of the previous session and change of 
clinical status in that period. Reliability of functional status questionnaires may be 
best measured using an interval of 1-2 weeks, a period in which the clinical status 
is reasonably stable in chronic pain patients. 4 In our study we used an interval of 
two weeks. 
Comparing studies using Pearson correlation2,7,8 with studies using ICC10,16-21 as a 
measure of reliability, it appears that the magnitude of Pearson and ICC are 
similar, i.e. the reliability is good. This suggests that the predominant source of 
error is due to random variation instead of a systematic difference. Under these 
circumstances, the Pearson and ICC are very similar.14  
 
To quantify stability, we investigated the natural variation by calculating limits of 
agreement according to the method of Bland and Altman.9 Despite the good 
reliability (ICC), the limits of agreement (± 5.4) were large relative to the total 
scoring range of 0 to 24. This means that within-patient variance or random errors 
have led to instability in measurement results, approximately 95% of all 
differences within persons will lie between ± 5.4. This large amount of natural 
variation should be taken into account when using the RMDQ-Dv clinically. 
Effects of therapy should exceed the limits of agreement before one can state that 
the treatment has been effective. Post-hoc analysis showed that for all items ≥ 
70% of the scores were the same for the two sessions. Thus, the large amount of 
natural variation could not be contributed to some specific items. 
 
De Vet et al.6 used the Smallest Real Differences for individuals (SRDindividual) as 
measure for quantifying the stability of the RMDQ-Dv. Despite the use of 
different terms, the calculation of the limits of agreement and SRDindividual are 
the same. We found limits of agreement of 5.4 on a scale of 0-24, de Vet et al.6 
found a SRDindividual value of 5.9. Limits of agreement, in our study, were 
calculated on the basis of scores collected before patients started the intervention, 
to minimize the possibility that a clinically important change of the construct 
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would occur in the period of data collecting. The study of de Vet et al.,6 however, 
is an intervention study and the SRDindividual was calculated on the basis of the 
scores of a group of patients who rated themselves as not clinically important 
changed despite the intervention. An estimation of not clinically important 
changed was obtained by global perceived effect assessed by the patient on a 7-
points transition scale (1= completely recovered, 7 = vastly worsened).23 The 
validity of a transition scale however is problematic; it cannot be regarded as a 
'golden standard'. Bias may affect subjective assessment of change, patients do 
not remember correctly how they felt at the beginning of treatment. Moreover, 
they usually underestimate their initial state, resulting in exaggerating the effect 
of the program.14 Classifying patients as "changed" or "not-changed" on the basis 
of these results may be biased.   
 
Limits of agreement can also be used as a cut-off score for change in an 
intervention study or in daily practice. The cut-off change score determines the 
minimum change that is considered to be clinically relevant.24,25 Based on our 
results, patients have to change at least 6 points on a scale of 0-24 of the RMDQ-
Dv to exceed the natural variation and to be judged as having really changed.  
Several intervention studies have determined the cut-off score for change of the 
RMDQ,4,21,26,27 ranging from 2 to 5 points. These studies underestimate the height 
of the cut-off score; changes on the RMDQ scale ranging from 2 to 5 points 
cannot be detected as a clinically relevant change, given the natural variation we 
found.   
 

CONCLUSION 

The RMDQ-Dv proves to be a reliable instrument to assess functional status in 
CLBP patients. However, a large amount of natural variation (± 5.4) was found 
relative to the total scoring range of 0 to 24.  
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