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Abstract We evaluated the reliability and validity of an

adapted Korean version of the Roland–Morris Disability

Questionnaire (RMDQ). Translation/retranslation of the

English version of RMDQ was conducted, and all steps

of the cross-cultural adaptation process were performed.

The Korean version of the Visual Analog Scale (VAS)

measure of pain, RMDQ, and the previously validated

Oswestry Disability Index (ODI) were mailed to 100

consecutive patients with chronic lower back pain (LBP)

of at least 3 months. Eighty-one patients responded to the

first mailing of questionnaires and 63 of the first-time

responder returned their second survey. The average age

of the 63 patients (45 female, 18 male) was 47.8 years.

Reliability assessment was determined by estimating

kappa statistics of agreement for each item, the intraclass

correlation coefficient (ICC), and Cronbach’s a. Concur-

rent validity was evaluated by comparing the responses

of RMDQ with the results of VAS and responses of ODI

by using Pearson’s correlation coefficient. The con-

structed Bland–Altman plot showed a good reliability.

All items had a kappa statistics of agreement greater than

0.6. The RMDQ showed excellent test/re-test reliability

as evidenced by the high ICC for 2 test occasions

(ICC = 0.932, P \ 0.001). Internal consistency was

found to be very good at both assessments with Cron-

bach’s a (0.942 and 0.951 at first and second assess-

ments, respectively). The RMDQ was correlated with the

VAS (r = 0.692; P = 0.000 and r = 0.668; P = 0.000 at

first and second assessments, respectively), and with the

ODI (r = 0.789; P = 0.000 and r = 0.802; P = 0.000,

respectively). The adapted Korean version of the RMDQ

was successfully translated and showed acceptable mea-

surement properties, and as such, is considered suitable

for outcome assessments in the Korean speaking patients

with LBP.
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Introduction

Low back pain (LBP) is a major health problem and can

have a profound impact on individual functional activity.

The aim of treatment is to improve patient function, and

thus functional status is an important outcome variable in

clinical trials that investigate LBP. During recent years,

there has been a tendency to supplement objective

assessments of the spine with subjective measures of

functional status using validated questionnaires in

patients with LBP.

A variety of outcome measures are used to assess LBP,

and the Roland–Morris Disability Questionnaire (RMDQ)

is one of the most common instruments used to assess the

functional status of patients with LBP [16]. The RMDQ is a
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self-completed measure of disability, and was developed

by selecting statements from the Sickness Impact Profile

[3]. In particular, the phrase ‘‘because of my back’’ was

added to relevant questions in the RMDQ to elicit back

pain-specific responses. Studies have reported that the test/

re-test reliability, validity and responsiveness of RMDQ

are adequate [16, 17], and, it has been successfully adapted

across cultures. Thus, the objectives of this study were to

translate into the Korean language a culturally adapted

version of the RMDQ and to validate this Korean version

of the RMDQ in Korean LBP patients.

Materials and methods

The translation and adaptation processes were carried out

by following published guidelines for the process of cross-

cultural adaptation of self-report measures [1]. The

translation procedure in this study had three stages,

namely, forward translation, back translation, and an

expert committee discussion. A pilot study was then

performed to test whether the prefinal version could be

understood correctly by Korean LBP patients. The final

version was obtained by expert committee discussion and

tested for its validity and reliability together with the

Korean version of the Oswestry Disability Index (ODI)

questionnaire [7].

The forward translation was completed by two native

Korean translators. The first translator, also the author of

this article, is an orthopedic surgeon, and the other is a

professional translator, with no medical background, who

was not initially informed of the purpose of the translation.

The two translators’ versions and the original version were

compared and discussed by the two translators and an

orthopedic professor, until a synthesis of the translation

was reached.

The back translation was completed by two bilingual

translators whose native language was English. They

independently translated the synthetic version into English.

Both of these translators lacked medical background and

were not informed or aware of the prior translation

procedures.

All the versions of the translation, as well as the origi-

nal, were put together and discussed by the four translators

and an expert committee with three bilingual experts, two

orthopedic professors and a Korean translation expert. This

committee discussed the translation procedure and results

until a consensus was reached on discrepancies. Accord-

ingly, based on the synthetic forward translation, the pre-

final version of RMDQ was created.

This prefinal version of the RMDQ was given to 30

Korean-speaking patients with chronic LBP of at least

3 months’ duration who were receiving one or more

therapeutic interventions (non-steroidal anti-inflammatory

drug medication and/or physical therapy) at another spine

center. Subsequently, these patients were questioned

regarding their understanding of the questionnaire items

and their responses. These 30 patients included 18

females and 12 males with a mean age of

48.5 ± 6.3 years. The interviewer was asked to document

any problems that occurred during the administration of

the questionnaire. In addition, at the end of the interview

each patient was asked to provide comments about the

questionnaire and to identify any words that were difficult

to understand. No patients declined to complete it and the

majority of the patient correctly understood the ques-

tionnaire. On the basis of their comments, the final ver-

sion was developed by the expert committee (see

Appendix).

The Korean version of the Visual Analog Scale (VAS)

measure of pain, RMDQ and ODI were mailed to 100

consecutive patients with chronic LBP of at least

3 months’ duration who were receiving one or more ther-

apeutic interventions (non-steroidal anti-inflammatory drug

medication and/or physical therapy) at another spine cen-

ter. All patients had been previously investigated by

physical and neurologic examination, spine radiographs,

and laboratory tests had been performed to identify the

non-mechanical causes of LBP. Patients suspected of

having a non-mechanical LBP and those with neurologic

deficit were excluded in the study. First mailing contained

a consent form, a description of the study, the Korean

versions of VAS measure of pain, RMDQ and ODI, and an

addressed and stamped return envelope. Eighty-one

patients (56 female, 25 male) responded to the first set of

questionnaires. Sixty-three (45 female, 18 male) of the

first-time respondents returned their second survey. The

average age of the 63 patients was 47.8 ± 7.6 years. The

average time between the first and the second mailings was

2 weeks.

Test–retest reliability was measured by comparing

responses to the first and second administrations of RMDQ.

Reliability was assessed using kappa statistics of agree-

ment for each item and the intraclass correlation coefficient

(ICC). Cronbach’s a was used to evaluate internal consis-

tency. Concurrent validity was evaluated by comparing the

responses of RMDQ with the results of VAS and responses

of ODI by using Pearson’s correlation coefficient. All

statistical analyses were performed with the SPSS version

16.0.

Results

A total of 81 native Korean-speaking patients with chronic

LBP were enrolled in this study. Sixty-three patients
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completed the second assessment. None of the patients had

undergone surgery. Neurological examinations and labo-

ratory tests (complete blood count, erythrocyte sedimen-

tation rate and C-reactive protein) were normal for all study

subjects. Table 1 summarizes the demographic and clinical

characteristics of the study population.

The constructed Bland–Altman plot for test/re-test

agreement showed a good reliability (Fig. 1). All items had

a kappa statistics of agreement greater than 0.6 and ranged

from 0.72 to 0.92. The RMDQ showed excellent test/re-test

reliability as evidenced by the high ICC for two assess-

ments (ICC = 0.932, P \ 0.001). In addition, internal

consistency of RMDQ was found to be very good at both

assessments with Cronbach’s a (0.942 and 0.951 at first and

second assessments, respectively) (Table 2).

Concurrent validity was evaluated by comparing the

responses to the RMDQ with the results of VAS by using

the Pearson correlation coefficient and positive correlations

between RMDQ and VAS were found for both for first and

second assessments (r = 0.692; P = 0.000 and r = 0.668;

P = 0.000, respectively). In addition, the correlation

between the Korean version of the RMDQ and the Korean

version of the modified ODI was used to test the construct

validity and similarly, significant positive correlations were

determined between these evaluations for both first and

second assessments (r = 0.789; P = 0.000, and r = 0.802;

P = 0.000, respectively).

Discussion

The objectives of this study were to produce a Korean

version of RMDQ by translation and adaption. The Korean

version of RMDQ appeared to be clearly understood and

easily administered to the patients. The structure of the

original RMDQ was not altered, and all of its 24 items

were maintained. The results of this study indicate that the

Korean version of the RMDQ is a reliable and valid

instrument for measuring outcome in Korean LBP patients

and its reliability levels were similar to those of the the

French [4], German [19], Italian [13], Spanish [9], Tunisian

[2], and Turkish versions [11].

Regarding internal consistency, Roland and Fairbank

[15] recommended an acceptable range of 0.7–0.9. The

Cronbach’s a values obtained from the Korean version of

the RMDQ were 0.942 and 0.951 at first and second

assessments, respectively, and were similar to those

reported by other studies [2, 4, 9, 11, 13, 19]. This result

shows that this translated version is reliable and has a low

standard error of measurement.

The reproducibility of each of the 24 items was satis-

factory with kappa statistics of agreement superior to 0.6

in our study. However, some authors have reported an

average reproducibility of item 10 to see lower for other

items. It was case of the French version with kappa value

of 0.6 for item 10 and 0.45 for item 14 [4], and case of

the Moroccan version with 0.47 for item 10 [12]. The

results were explained by some patients answering ‘‘yes’’

to an item in the first visit and ‘‘no’’ in the second visit,

and these patients probably had to wait for a longer time

than others for consultation before being received for the

interview, which perhaps was not the case at the second

visit [12]. To avoid this bias, we mailed the Korean

version of VAS for pain, RMDQ and ODI to 100 con-

secutive patients with chronic LBP. The agreement of all

the items was very good in this study. In fact, an ICC of

0.932 is a very good measure of reliability of the Korean

version of the RMDQ and is in accordance with other

translated versions with ICCs ranging from 0.87 to 0.93

[4, 8, 9, 12].

Reliability of functional status questionnaires may be

measured using an interval of 1–2 weeks between

Table 1 The demographic and clinical characteristics of the study

population

First assessment

(n = 81)

Second assessment

(n = 63)

Age (years) 48.7 ± 7.4 47.8 ± 7.6

Education (years) 13.1 ± 2.5 13.1 ± 2.7

Pain duration (months) 22.9 ± 10.7 23.8 ± 11.6

VAS (mm) 53.1 ± 18.5 51.9 ± 16.9

ODI (%) 22.6 ± 9.2 23.3 ± 8.6

RMDQ 9.7 ± 4.2 10.1 ± 3.6

Fig. 1 Bland Altman plot for test/re-test reliability of the Korean

version of the Roland–Morris Disability Questionnaire between first

and second assessments
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assessments, because during this time clinical status is

unlikely to change appreciably in patients with chronic

pain in the absence of a specific intervention [8], and thus

we used this in the present study. Because this study was

performed by survey with mail, the time of survey was

relatively short, 18 patients of 81 first-time respondents

dropped out of the second survey.

Our analysis of concurrent validity showed positive

correlation between the Korean version of RMDQ and

VAS, and analysis of construct validity showed a signifi-

cant correlation between the Korean version RMDQ and

ODI. In particular, disability scales correlated well with

each other, which is consistent with the observed results in

other studies [5, 10, 14, 18]. Our study showed the distri-

bution of Korean version of RMDQ scores was greater than

that of ODI. In order to reduce floor and ceiling effects, the

Korean version of RMDQ could be recommended in

Korean patients with relatively little disability and the

Korean version of ODI in Korean patients with severe

disability.

There were some limitations to this study. Although

Short-form 36-Item Health Survey (SF-36) is a widely used

health status measure, we compared the Korean version of

RMDQ with ODI because the properties of the RMDQ and

ODI were very similar. Although the Korean version of SF-

36 has previously developed and tested at the Japanese

institute [6], Korean surgeons are more familiar with

Korean version of ODI than the SF-36.

To the authors’ knowledge, this Korean version of the

RMDQ is the first condition-specific outcome instrument

for LBP to be validated in a Korean population. The

development and validation of multiple-language versions

of existing validated questionnaires plays a key role in

standardizing outcome measurements and increasing the

statistical powers of clinical studies. The results of this

study demonstrated that the RMDQ was successfully

translated into Korean without losing the psychometric

properties of the original version. Accordingly, the Korean

version of the RMDQ appears to be a reliable and valid

outcome measure for the assessment of functional status in

patients with LBP. Thus, we recommend that this Korean

version of the RMDQ can be utilized for future clinical

studies in Korea.

Conflict of interest None.

Appendix

The Korean version of Roland-Morris Disability

Questionnaire

Table 2 Values of Cronbach a if the question was excluded

The RMDQ First

assessment

(n = 81)

Second

assessment

(n = 63)

Staying at home most

of the time

0.939 0.948

Changing position frequently 0.941 0.951

Walking more slowly than usual 0.937 0.949

Not doing any of the jobs 0.947 0.954

Using a handrail to get upstairs 0.947 0.954

Lying down to rest more often 0.948 0.954

Holding on to something 0.941 0.951

Trying to get other people to do 0.942 0.951

Getting dressed more slowly 0.938 0.948

Standing for short periods

of time

0.943 0.950

Trying not to bend 0.942 0.951

Getting out of chair 0.947 0.955

Back is painful 0.937 0.948

Turning over in bed 0.941 0.951

Appetite is not very good 0.942 0.951

Putting on my socks 0.937 0.944

Walking short distances 0.943 0.951

Sleeping less well 0.941 0.950

Getting dressed with help 0.941 0.951

Sitting down for most of the day 0.942 0.952

Avoiding heavy jobs 0.947 0.955

Being more irritable 0.943 0.950

Going upstairs more slowly 0.939 0.947

Stay in bed most of the time 0.943 0.950
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