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abstract  

Study design: Cross sectional study 

Objective: The goal of this study is totranslate the English version of the Modified Low 

Back Pain Disability Questionnaire (MDQ) into a Dutch version and investigate its 

clinimetric properties for patients with nonspecific chronic low back pain (CLBP). 

Summary of Background Data: Fritz et al (2001) developed a modified version of the 

Oswestry Disability Questionnaire (ODI) to assess functional status and named it the MDQ. 

In this version, a question regarding employment and homemaking ability was substituted for 

the question related to sex life. Good clinimetric properties for the MDQ were identified but 

up until now it is not clear if the clinimetric properties of the MDQ would change if it was 

translated into a Dutch version. 

Methods: The translation of the MDQ into Dutch was done in four steps. Test-retest 

reliability was investigated using the intraclass correlation coefficient (ICC) model. Validity 

was calculated using Pearson correlations and a 2-way analysis of variance (ANOVA) for 

repeated measures. Finally, responsiveness was calculated with the area under the curve 

(AUC), minimal detectable change (MDC) and the standardized response mean (SRM).  

Results: A total of 80 completed questionnaires were collected in three different hospitals 

and a total of 43 patients finished a 9 weeks intervention period, completing the retest. Test-

retest reliability was excellent with an ICC of 0.89 (95%CI, 0.74-0.95). To confirm the 

convergent validity, the MDQ answered all predefined hypothesises (r=-0.65–0.69 / p=0.01–

0.00) and good results for construct validity were found (p=0.02). The MDQ had an AUC of 

0.64 (95%CI, 0.47-0.81), an MDC of 8.80 points and a SRM of 0.65.  
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Conclusion: The Dutch version of the MDQ shows good clinimetric properties and is shown 

to be usable in the assessment of the functional status of Dutch speaking patients with 

nonspecific CLBP.  

 

Key Words: Chronic nonspecific low back pain, Modified Low Back Pain Disability 

Questionnaire, Dutch, clinimetric properties 

Level of Evidence:3 
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Introduction 

Patients with low back pain (LBP) suffer from a wide range of problems. When patients are 

asked to report their treatment goals in advance of their rehabilitation, 96% can be classified 

withinthe international classification of functioning, disability, and health (ICF) category 

“activities and participation” with the most reported goal being “doing housework”1. The 

assessment in activity limitations and participation restrictions in patients with LBP is often 

performed with the use of self-report outcome measures. For the assessment of the functional 

status of patients with LBP, the Oswestry Disability Index (ODI) is extensively used both in 

the clinic and in randomized controlled trials2-7. 

The ODI is a disease-specific measure of disability with its main focus being the ICF 

category “activities and participation”. The English and Dutch versions of the ODI are found 

to be reliable, valid and show medium to high levels of responsiveness2,3,8-11.However, one 

question namely question number eight about sex life disability shows a poorer compliance2 

and is frequently found to be left blank12-14. For example, Mousavi et al reported that out of a 

patient sample of 100, a total of 19 patients failed to fill in the sex life question14. In order to 

minimize missing data issues in studies, Fritz et al12 developed a modified version of the ODI 

and named it the Modified Low Back Pain Disability Questionnaire (MDQ).In this version, a 

question regarding employment and homemaking ability (which is the most reported goal for 

rehabilitation by patients with LBP1)was substituted for the question related to sex life. The 

English version of the MDQ shows good reliability, responsiveness and validity in patients 

with acute LBP12. Following these good clinimetric properties and advantages, the literature 

shows an increased use of the MDQ 5,13,15-22. 

To our knowledge there are no reported clinimetric properties for a Dutch version of the 

MDQ.Up until now it is not clear if the clinimetric properties of the MDQ would change if it 
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was translated into a Dutch version.The objective of this study is to translate the MDQ into 

Dutch and investigate its test-retest reliability, validity and responsiveness in a patient sample 

with nonspecific chronic LBP (CLBP). 

Materials and methods  

Modified Low Back Pain Disability Questionnaire  

The MDQ consists of 10 items addressing different aspects of function: pain severity, lifting, 

sitting, standing, walking, sleeping, personal hygiene, social life, traveling and finally 

employment/homemaking which replaces the sex life question reported in the ODI. Each 

item is scored from 0 to 5 where higher values represent greater disability. The total score 

(ranging from 0 to 50) is multiplied by two and expressed as a percentage.  

Patients and procedure 

The patient population in this study are patients with nonspecific CLBP. In-and exclusion 

criteria are shown in Table 1 and 2. All patients filled in an informed consent and ethical 

approval (B300201215600) was obtained from the local ethics committees of the University 

of Antwerp. 

Patients were included in 3 different hospitals in Belgium and were asked to fill in following 

questionnaires: MDQ12; Visual Analogue Scale (VAS) for pain23; Roland Morris Disability 

Questionnaire (RMDQ)24 and the 36-Item Sort Form Survey (SF-36)25.  

Patients who chose to enter a back rehabilitation program in either one of the three recruiting 

hospitals were asked to fill in the same series of questionnaires after an intervention period of 

9 weeks. Additionally, a 7-level Global Perceived Effect scale (GPE)26 was included at this 

time point. The GPE scale had 7 response options: 1= “worse than ever”, 2= “much worse”, 

3= “a little worse”, 4= “about the same”, 5= “a little better”, 6= “much better”, 7= 
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“completely gone”. The content of the intervention for these patients was exercise therapy 

since this can be considered as the best evidence for the rehabilitation of patients with 

nonspecific CLBP27.  

Translation 

For the translation of a Dutch version of the MDQ, questions 1-7 and 9-10 of the already 

existing original Dutch version of the ODI were copied11. The question regarding 

employment/homemaking in the English version of the MDQ reported by Fritz et al12 was 

translated according to 4 prescribed steps28 which are shown in Figure 1. 

Statistical analysis 

Reliability 

Test-retest reliability of the MDQ was investigated using the intraclass correlation coefficient 

model 2,1 (ICC(2,1))29 in participants who remained “unchanged” in their LBP status 

between the initial and the follow-up surveys based upon the GPE. According to Davidson et 

al30, we classified participants who self-reported their condition as “about the same” or “a 

little worse” or “a little better” as “unchanged” (GPE scores 3,4 or 5). Whatever the type of 

ICC that is calculated, an ICC close to 1 indicates excellent reliability. An ICC >.70 indicates 

good reliability, and an ICC <.70 indicates moderate to poor reliability29.  

Validity 

For construct validity, we compared the changes in MDQ scores between patient groups 

defined as “unchanged” (GPE score 3,4 or 5) or “improved” (GPE score 6 or 7) using a 2-

way analysis of variance (ANOVA) for repeated measures on the MDQ scores initially and 

after 9 weeks of follow-up. We hypothesized that the “improved” group would show a 
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progressive decrease in MDQ score at follow-up, whereas the MDQ of the “unchanged” 

group would not change which would be indicated by a group X time interaction12. 

Convergent validity was assessed by evaluating the correlation between the MDQ and a 

questionnaire that is thought to measure a similar construct31.  In this study, Pearson 

correlations (chosen because of the continuous nature of the data) were calculated between 

the MDQ, the RMDQ and SF-36 questionnaire. Correlation values of ≤ 0.35 are generally 

considered to represent low correlations, 0.36 to 0.67 modest or moderate correlations,  0.68 

to 0.89 strong or high and 0.90 very high correlations32.  

Responsiveness 

For the anchor-based method33, responsiveness was firstly evaluated using a receiver 

operating characteristic (ROC) curve. The area underthe ROC curve (AUC) reflects the 

ability of the test to discriminate between subjects who have “improved” from subjects who 

are “unchanged” based upon the GPE. A value of 1 for the AUC represents perfect (100%) 

accuracy, whereas a value of 0.5 represents chance alone34. Secondly, the minimal detectable 

change (MDC) which is based on the “unchanged” participants was calculated. The MDC is 

calculated as 1.96 X √2 X SEM35 and the standard error of measurement (SEM) was 

calculated as (sd X [1-r]1/2), where r is the test-retest reliability coefficient and sd is the 

square root of the total variance12. The MDC can be interpreted as the magnitude of change 

below which there is more than a 95% chance that no real change has occurred36.  

For the distribution-based method, the standardized response mean (SRM) was calculated by 

dividing the mean change by the standard deviation of changed scores37. Values of  >0.80 are 

large, 0.50- 0.80 moderate, and < 0.50 small 38. 
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Results 

A total of 80 patients participated in this study. Of this sample, 70 patients chose to enter a 

back rehabilitation program in either one of the three recruiting hospitals. A total of 16 

patients dropped out of the back rehabilitation program and a total of 11 patients did not yet 

complete the back rehabilitation program at the time of finishing the inclusion period for this 

study. Finally, a total of 43 patients were re-evaluated after an intervention period of 9 weeks.  

Of the 43 patients that were re-evaluated after 9 weeks, a total of 18 patients were identified 

as “improved” and 23 were identified as “unchanged”. Two patients reported a deterioration 

of their LBP after finishing the back rehabilitation program. All demographic values are 

presented in Table 3. 

Test retest reliability 

Test-retest reliability of the MDQ was excellent with an ICC of 0.89 (95% CI, 0.74-0.95).  

Validity 

Figure 2 shows the change in MDQ scores for the participants in the “unchanged” and 

“improved” groups after 9 weeks of intervention. Mean MDQ scores for the total 

rehabilitation group, the “improved” group and the “unchanged” group at baseline and after 9 

weeks evaluation are shown in Figure 3. The ANOVA analysis showed a significant 

interaction between both groups and the time (p=0.02).  

The Dutch version of the MDQ showed a high correlation with the RMDQ (r=0.69, p=0.00). 

Also, there were moderately strong, negative correlations with the Physical Functioning and 

Bodily Pain domains of the SF-36, as well as weak negative correlations with the mental 

health and role-emotional domains of the SF-36 (Table 4). 
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Responsiveness 

Figure 4 shows the ROC curve constructed from the changed scores for the MDQ. The AUC 

was 0.64 (standard error 0.09 and 95% CI, 0.47-0.81). The SEM value for the MDQ was 3.19 

and based on this SEM value, the threshold for the MDC was calculated as being 8.80. 

Finally, the SRM was calculated as being 0.65.  

Discussion 

The goal of this study was to translate the English version of the MDQ into a Dutch version 

and investigate its clinimetric properties in a patient population with nonspecific CLBP. 

Test-retest reliability 

The test-retest reliability calculated in this study (ICC=0.89) was consistent with reliability 

coefficients found in other studies that investigated the English version of the MDQ. Hicks et 

al13 reported an ICC of 0.92 in older adults with subacute and CLBP after one week follow up 

and Fritz et al12 reported a ICC of 0.90 in acute LBP with 4 weeks follow up. Other studies 

report that a shorter follow up period may include a memory effect which may represents 

higher reliability39,40. In the current study, patients were retested after an intervention period 

of 9 weeks. This means that the ICC value of 0.89 in this study can be interpreted as a very 

good result.   

validity 

According to Terwee et al41, several specific a priori hypotheses were formulated to confirm 

convergent validity of the MDQ in order to avoid a possible risk of bias in explanations for 

the associations found. Firstly, we hypothesized high positive correlations for the MDQ and 

RMDQ since they measure a similar construct. Secondly, we followed the predefined 

hypothesis suggested by Hicks et al13 which indicate high negative correlations for the MDQ 
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with the Bodily Pain and Physical Function subitems of the SF-36 questionnaire. Finally, 

Hicks et al13 suggest small negative correlations with the Mental Health and Role Limitations 

subitems of the SF-36 questionnaire since mental and emotional problems do not represent 

the construct of LBP-related disability. All predefined hypotheses for the SF-36 subscales 

were confirmed and a strong correlation for the MDQ with the RMDQ (r=0.69, p<0.00) was 

identified. This correlation is comparable with the original version of the ODI (r=0.61-

0.84)11.  

To determine construct validity, we compared the changes in MDQ scores between patient 

groups defined as “unchanged” or “improved” based on the GPE using a 2-way ANOVA for 

repeated measures on the MDQ scores initially and after 9 weeks of follow-up. As 

hypothesized, the “improved” group showed a progressive decrease in physical impairment, 

whereas the impairment level of the “unchanged” group did not change (Figure 2). This 

finding was indicated by a significant group X time interaction and confirms a good construct 

validity for the MDQ. The construct validity of the English version of the MDQ was assessed 

by Fritz et al12 and they found a comparable result.  

Responsiveness 

The AUC in this study (0.64) is slightly lower than the AUC value reported by Fritz et al12. 

They reported an AUC for the MDQ of 0.94 in patients with LBP less than 3 weeks. The 

European Guidelines for nonspecific CLBP27 state that rapid improvements in functional 

status occur within the first month after an initial episode of LBP. After 3 months, 

improvement remains almost constant. This is why the detection of a clinically meaningful 

change will be easier in a population with acute LBP compared to a population with chronic 

LBP which was the target population in this study. Secondly, the 9 weeks follow up time in 

this study is clearly longer than the follow up time described in Fritz et al12 who reported 4 
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weeks follow up. Due to recall bias, it is easier to find higher responsiveness values when a 

questionnaire is re-administered in a shorter timeframe. The follow up period of 9 weeks in 

this study was chosen to reflect a typical clinical retest period since 9 weeks is a commonly 

used intervention period in the clinic for comprehensive reassessment of patients with 

LBP30,37. Therefore, the slightly lower AUC value in this study can be explained by both the 

combination of the inclusion of a chronic LBP population and the longer follow up time.  

The second anchor based method, namely the MDC is defined as the minimal variation of 

symptoms that is meaningful for patients and is not to be confused with Minimally Clinical 

Important Difference which refers to differences between patients36. In this study, a MDC of 

8.80 points was calculated for the MDQ. Fritz et al12 reported a MDC of 12.68 in an adult 

population with acute LBP and Hicks et al13 reported a MDC of 10.66 points in an older adult 

population with mainly chronic LBP. In this study, a total of 41% patients rated their 

condition as “improved” based on the GPE scale. Based on the MDC, the MDQ was able to 

identify a total of 44% with a meaningful improvement in their health status. This illustrates 

that the MDQ was able to adequately detect a meaningful variation of symptoms in LBP over 

a follow up period of 9 weeks.  

Finally, for the distribution-based method, the SRM of the Dutch version of the MDQ shows 

an identified value of 0.65 which can be considered to be moderate responsive38. However, 

Davidson et al30 described a slightly lower SRM of 0.52. The current study calculated a 

higher SRM which reflects a higher responsiveness. The moderate outcome for the SRM can 

be again explained by the chronic nature of the patients with LBP in this study. The biggest 

recovery from LBP is made in the first six weeks and therefore, patients with acute LBP will 

show a higher change in scores on the MDQ within the first 4 weeks compared to patients 

with chronic LBP. For these patients, the change in MDQ scores between two assessments is  
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lower compared to patients with acute LBP and therefore their SRM values will also be 

lower.  

Study limitations 

To translate a questionnaire, the guidelines for the process of cross-cultural adaptation of self-

report measures which were reported by Beaton et al42 suggest the use of an informed and 

uniformed forward translator to avoid information bias and to elicit unexpected meanings of 

the items in the translated questionnaire. In the current study, the forward translation of the 

English version of the MDQ into a Dutch version was completed by two physical therapists 

who both have a M.Sc. degree in manual therapy. Both were aware of the concepts that were 

being measured by the MDQ. If an uninformed translator is implemented, he or she is more 

likely to detect different meaning of the original questionnaire than the informed translator. 

This translator could be less influenced by an academic goal and could offer a translation that 

reflects the language used by that population, often highlighting ambiguous meanings in the 

original questionnaire. It is important to mention that this could have had a possible bias on 

the translation of the MDQ. 

In this study there was a drop-out ratio of 27% which could have affected the study 

representativeness. However, if we compare this percentage to some other studies that have 

investigated patients with CLBP, drop-out ratios ranging from 14% to 33% can be noted 

21,43,44. This means that the drop-out ratio within this study can be considered as 

representative. A possible reason for these relative high percentages is that patients with 

chronic complaints might be more likely to lose their internal motivation if no immediate 

results are experienced when starting the treatment.  
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Conclusion 

The results of this study show an excellent test-retest reliability. To confirm the convergent 

validity, the MDQ answered all predefined hypotheses and good results for construct validity 

were found. The MDQ has an AUC of 0.64, a MDC of 8.80 points and a SRM of 0.65.  

In conclusion, the Dutch version of the MDQ shows good clinimetric properties and is shown 

to be usable in the assessment of the functional status of Dutch speaking chronic nonspecific 

LBP patients.  
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Figure 1: Steps for the translation of the English MDQ into a Dutch version 

 

 

 

 

 

 

 

•The translation of the English MDQ into 
a Dutch version was idenpenently 
performed by two native Dutch speaking 
translators (physical therapists with a 
M.Sc. degree in manual therapy)

Step 1: forward
translation

•The two translators agreed on 
a consensus version of the 
translation.

Step 2: 
consensus

•The Dutch consensus version of the MDQ was 
idependently translated back into English by two 
native English speaking translators (an American 
engineer and an English physical therapist with a 
M.Sc. degree in manual therapy). Finally they
agreed on a consensus version.

Step 3: backward 
translation

•An expert committee (three physical therapists with a 
M.Sc. degree in manual therapy) reviewed all 
translations and compared the backward translation 
with the forward translation to come to the final 
version of the Dutch version of the MDQ. 

Step 4: expert 
committe 
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Figure  2 : Graph of the MDQ scores for the groups defined as“improved” or “stable” based 
on the Global Perceived Effect rating. The interaction between time and group was 
significant (p=0.02) 
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Figure 3: Mean MDQ scores for the “total rehabilitation” group, the “improved” group and 
the “unchanged” group at baseline and after 9 weeks evaluation.  
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Figure 4: Receiver operating characteristic curve forthe MDQ.  
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Table 1: Inclusion criteria 

Inclusion criteria Rationale 
18 to 65 years old Chronic low back pain in older adults is 

more likely to have specific causes (e.g., 
spinal canal stenosis) 

Current nonspecific low back pain persisting 
≥ 3 months  
 

Condition studied is specifically chronic 

Dutch fluency sufficient to follow treatment 
instructions and answer survey questions 

Fully informed consent and data collection 

 

 

   

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Table 2: Exclusion criteria 

 

Exclusion criteria Rationale 
Spinal canal stenosis Back pain possibly due to, specific disease 
Spondylolisthesis  
spondylitis  
Large herniated disc sciatica   
radiating pain below the knee  
Previous back surgery  
History of vertebral fracture  
malignancy  
muscle-, nerve-, skin- or joint diseases 
 

 

Known pregnancy 
 
 
 

Pregnancy-related low back pain is different in 
etiology and time course than the target condition 
for the study (nonspecific chronic low back pain) 

Lack of consent Research policy 
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Table 3: Baseline characteristics of “total sample”, “ total rehabilitation”, “unchanged” and “improved” 
groups 
 Total sample 

(n=80) 
Total 

rehabilitation 
group (n=43) 

Unchanged 
group 
(n=23) 

Improved 
group 
(n=18) 

Age (years) 37.8 (± 12.7) 41.3 (± 12.4) 43.4 (± 11.9) 39.1 (± 12.8) 
Gender (% men) 46.3 62.8 52.2 77.8 
VAS now (0-10) 3.7 (± 2.8) 3.6 (± 2.6) 3.5 (± 2.6) 3.5 (± 2.8) 
Vas min (0-10) 2.2 (± 2.3) 2.2 (± 2.2) 2.8 (± 2.3) 1.6 (± 2.0) 
Vas max (0-10) 7.2 (± 2.1) 7.3 (± 2.0) 6.9 (± 2.1) 7.8 (± 1.9) 
MDQ (0-100) 27.2 (± 15.0) 28.3 (± 13.6) 29.3 (± 14.9) 26.2 (± 12.5) 
RMDQ (0-24) 8.7 (± 4.9) 8.5 (± 4.4) 9.0 (± 4.7) 7.4 (± 3.8) 
TAMPA (17-68) 36.5 (± 8.5) 36.2 (± 9.0) 38.6 (± 9.1) 32.7 (± 7.1) 
SF 36 Vitality (0-100) 62.6 (± 23.2) 65.0 (± 25.3) 65.5 (± 25.8) 65.3 (± 21.9) 
SF36 Physical Functioning (0-
100) 

65.3 (± 20.7) 63.3 (± 19.4) 62.6 (± 20.6) 66.7 (± 17.1) 

SF36 Bodily pain (0-100) 41.7 (± 17.5) 40.9 (± 15.2) 42.0 (± 13.9) 42.3 (± 15.8) 
SF36 General Health Perceptions 
(0-100) 

64.2 (± 22.9) 64.9 (± 24.0) 62.9 (± 24.6) 68.3 (± 21.3) 

SF36 Physical Role Functioning 
(0-100) 

13.9 (± 20.2) 17.9 (± 25.2) 16.0 (± 16.9) 22.2 (± 33.7) 

SF36 Emotional role functioning 
(0-100) 

25.2 (± 28.8) 29.8 (± 33.0) 27.2 (± 30.7) 35.2 (± 37.2) 

SF36 Social Role Functioning (0-
100) 

72.2 (± 24.5) 73.3 (± 22.4) 72.3 (± 24.1) 74.3 (± 20.3) 

SF36 Mental Health (0-100) 78.8 (± 21.6) 80.8 (± 21.7) 80.2 (± 20.8) 81.1 (± 22.8) 
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Table 4: Pearson correlations between the MDQ and the 
RMDQ/SF36 domains 
 MDQ 
RMDQ  0.69 (p= 0.00) 
SF 36 Vitality -0.34 (p= 0.00) 
SF36 Physical Functioning -0.59 (p= 0.00) 
SF36 Bodily pain  -0.65 (p= 0.00) 
SF36 General Health Perceptions  -0.38 (p= 0.00) 
SF36 Physical Role Functioning  -0.29 (p= 0.01) 
SF36 Emotional role functioning  -0.32 (p= 0.00) 
SF36 Social Role Functioning  -0.56 (p= 0.00) 
SF36 Mental Health  -0.46 (p= 0.00) 
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