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Background : The use of disease-specific questionnaires to assess patient progress
in routine clinical practice has been recommended. Roland Morris
Disability Questionnaire (RMDQ) and Waddell Disability Index (WDI) are
questionnaires used for assessing disability due to low back pain (LBP)
that have been proved to have high reliability and internal consistency.
Based on these factors and their simple application, it was decided to
develop a version to be used in Thailand.

Objective : To describe the process used fo translate RMDQ and WDI into Thai, and
to investigate the reliability and internal consistency of the Thai version
of RMDQ (Thai-RMDQ) and WDI (Thai-WDI) for Thai-speaking LBP patients.

Study Design  : Cross-sectional analytic study

Subjects : A sample of patients with LBP was studied for a cross-cultural

adaptation of the Thai versions of the back specific questionnaires.

* Department of Physical Therapy, Faculty of Allied Heaith Sciences, Chulalongkorn University, Thailand
** Health and Rehabilitation Sciences Research Institute, University of Ulster, Jordanstown, N. lreland
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Methods : The questionnaires were translated and back-translated, pretested and
reviewed by a committee. Their reliability was assessed by test-retest
reliability according to intraclass correlation coefficient (ICC). To examine
ICC, Thai-RMDQ was tested in 22 LBP patients who completed the
questionnaire on 2 occasions, 24-hours apart. Meanwhile, test-retest
reliability of Thai-WD! was tested in 13 LBP patients who were interviewed
by a therapist with the questionnaire on 2 occasions, 24-hours apart.
Internal consistency was assessed by Cronbach’s alpha. For the
evaluation of internal consistency, the Thai-RMDQ and Thai-WDI were
tested in 253 LBP patients who attended physiotherapy practices for
treatment. Patients were divided into two groups in relation to the
radiation of pain: back pain alone and back pain with radiating leg pain.
Individual patient completed the Thai questionnaires during their initial
Visits.

Results : ICC for a one-day test-retest reliability of the Thai-RMDQ and the Thai-
WDI was 0.97 (p<0.0001) and 0.95 (p<0.0001), respectively. Cronbach’s
alpha internal consistency coefficient for the Thai-RMDQ was 0.85 for
the two different patient groups, while the Cronbach’s alpha coefficients
for the Thai-WDI were 0.86 and 0.78 for the back pain alone group and
the back pain with radiating leg pain group, respectively.

Conclusion : The high levels of test-retest reliability and internal consistency of the
Thai versions of the RMDQ and the WDI were found, confirming the
usefulness of the questionnaires for assessing functional status of Thai-
speaking patients with LBP, and thus can be recommended for routine

practice and future clinical trials in Thailand.
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Clinical studies of LBP vary widely, producing
a number of measures to assess the outcomes of the

care.V

Conventionally, clinical assessment methods
of LBP include the evaluation of patients’ symptoms
and signs, but so far there is no measures for
assessing functional disability.? In the literature, many
conventional impairment measures used by therapists
have neither been demonstrated to be reliable nor

valid.®

The impairment measures frequently showed
poor correlation with the outcomes relevant to
patients and to society, such as symptom relief, daily
functioning and work status.

In contrast, it is now well recognized that
patients’ perspectives are essential both in making
medical decisions and judging the results of
treatment.” Numerous patient-based outcome
measures of physical function and health have been
devised for LBP, both in practice and research.
Advantages of patient-based outcome measures
include safety, reliability, validity, provision of a

© More

normative database, and cost (time, money).
importantly, the utilization of these measures in clinical
settings will assist clinicians in their screening for
functional problems, monitoring a change in a patient’s
status over time, predicting prognosis, and evaluating
treatment effects.”

Back-specific questionnaires are well
recognized as important patient-based outcome
measures because they can be used to assess the
severity of functional disability of LBP patients.® To
date, there are numerous back-specific questionnaires
available to researchers and clinicians, for example,
Oswestry Disability Questionnaire (ODQ) ®, Roland-
Morris Disability Questionnaire (RMDQ) " and

Waddell Disability Index (WDI)."" Beurskens et al.”
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have indicated that the reliability, validity and
responsiveness of the RMDQ, OQD, and WDI
questionnaires seemed satisfactory in assessing the
symptoms and disability in LBP patients. All measures
are simple and easy to use and they can be self-
administered; however, the appropriateness of these
measures depends on the types of patients studied,
the specific objectives and the preferences of the
investigator.?

Based on a cross-sectional survey of physio-
therapy management of LBP in Thailand, a lack relevant
use, standardized and comparable outcome measure
by Thai therapists was found."® This would inhibit -
the comparison of results between studies, and make
it difficult to evaluate treatment interventions and their
cost-effectiveness. The use of the reliable and valid
outcome measures for assessing clinical outcome of
LBP management in Thai practices is needed.

In the literature, there are no published data
on the psychometric properties of a Thai version of
the self-report disability questionnaires for LBP.
Additionally, it has been said that a direct translation
of a questionnaire from one language to another
does not permit its use in clinical trials because of
language and cultural differences. The translation,
therefore, must be validated to achieve an equivalent
questionnaire and to allow comparability of data."”
Accordingly, it was decided to carry out a study of
the cross-cultural adaptation of a Thai version of
Roland-Morris Disability Questionnaire (RMDQ) and
Waddell Disability Index (WD1).

In the current study, RMDQ was selected
because its both original " and various non-English
versions i.e. German ¥, Spanish ", Brazilian *®, and

Swedish " have been shown to be acceptably



338 Uridia tWQAT uazAne

reliable and valid outcome measures for assessing
functional status of patients with LBP. Similarly,
WDI was selected because it was shown to have
acceptable test-retest reliability, inter-observer
reliability, internal consistency, and construct
validity."”” WDI can be applied to patients as an
interview or self-report evaluation.™® From a review
of the literature, no published study of WDI in other
languages has been reported. So far, the current study
is the first attempt in which the questionnaire is
translated and adapted for use with non-English
speaking patients.

The main purpose of this study was to
describe the process used to translate and adapt a
Thai version of RMDQ and WDI, and to investigate
the test-retest reliability and internal consistency
of the two questionnaires when used with Thai
patients. The final version used with Thai populations

is demonstrated in Appendix.

Methods
Translation and adaptation

It is now recognized that if measures are to
be used cross-culturally, they must not only
be translated well linguistically, but also must be
culturally adapted to maintain the content validity of
the instrument at a conceptual level across the cultural
borders."®? It is strongly recommended that a
systematic approach, called a cross-cultural
adaptation, which includes translation and cultural
adaptation issues, is warranted in the process
of preparing a questionnaire for use in another
setting. "*%
The current study applied the recom-

mendations for the translation and cross-cultural

Chula Med J

adaptation process made by Guillemin et al. " and
Guillemin.?" The present adaptation process included
4 stages: 1) translations, 2) back-translations, 3)
committee review of the translations and back-
transiations, and 4) pre - testing of the equivalence in

source and final version, as described below.

Stage I: initial translation

Initially, three translations from English to Thai
were performed by three independent translators
whose mother tongue was Thai, allowing detection of
errors and different interpretations of items with
ambiguous meanings inthe English questionnaire. The
three translators included the main researcher who
was aware of the process purpose and the concept
being examined in the questionnaires, a Thai
physiotherapist who considered the words used in
questionnaires from a therapist perspective, and a
native translator who was aware of the language
appropriate to the general Thai population. The
three translations were then compared and their
discrepancies in choices of wording were identified
and resolved in a discussion between the translators.
This subsequently led to the production of the final

consensual version in Thai language.

Stage 1I: Back translation

The final consensual version was then given
to two commercial translators (all native English
speakers) who did not have prior knowledge of RMDQ
and WDI, and were asked to translate the Thai version
back to English. This was a process of verification,
to make sure that the Thai version was reflecting the
same item content as the original. Back-translators,

lacking awareness of the intended purpose and
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medical background, were free of biases and
expectation and were supposed to elicit unexpected
meaning of the items in the translated (Thai) version.™
The two new (English) versions obtained from this
stage were compared to each other and used to
reconstruct a consensual English version from the

back-translations.

Stage lll: Expert committee review

To produce a pre-final version based on
the various translations and back-translations, an
expert committee was organized, consisting of a
senior academic physiotherapist, a senior clinical
physiotherapist, and the principal researcher. The
committee consolidated the original (English) RMDQ
and WD, the consensual Thai version (from Stage |),
and the consensual back-translation version (from
Stage I1) to develop the pre-final version of Thai-RMDQ

and the Thai-WDI questionnaires.

Stage IV: Test of the pre-final version

The final stage in the current adaptation
process was the pretest. The pre-final version of the
two questionnaires were pretested by 15 LBP patients
who consecutively attended physiotherapy at the
Metropolitan Electricity Authority Hospital in Bangkok.
Each patient was asked to complete the RMDQ
and to be interviewed by a therapist using the WDI.
They were asked to provide comments on the
questionnaires and identify any words or meanings
of the questions that were difficult to understand. The
therapists who administered the test were also asked
to note any problems that occurred during the pretest.
The test consequently showed that the wording and

content of the pre-final questionnaires were easy to
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understand and unambiguous, and the guestionnaires
were completed within approximately 5 minutes without
any requirement for therapist’s aid in completion of
the questionnaire. Moreover, no questions in both
questionnaires were left unanswered, therefore this was
suggestive that no further revisions were necessary.
The two questionnaires were also tested with three
12-year-old children to ensure that a person with limited
educational ability could understand the version. On
the basis of this pre-test, it allowed the pre-final version
of the questionnaires to be accepted as the final

version in the Thai language.

Subject selection

The current study was conducted at 50
hospitals located across Bangkok, and the central
and northeastern parts of Thailand. Participants
were recruited from patients who were referred to
physiotherapy departments. Inclusion criteria for
patients in this study were LBP patients with a duration
of current episode more than 6 weeks, who were
between 18-65 years of ages, with no signs of trauma,
no malignant, infectious or systemic diseases, and
no history of back surgery, as well as, ability to
understand written and spoken Thai. After giving their
verbal informed consent, each patient was asked to
provide derﬁographic and background data on the
questionnaire. For test-retest reliability, 22 LBP patients
were asked to complete the Thai-RMDQ questionnaire
on 2 occasions, 24-hours apart, and another 13 patients
were interviewed by one therapist using Thai-WDI on
2 occasions, 24-hour apart .

The study of internal consistency of the two
questionnaires was carried out in conjunction with the

main study of the longitudinal prospective survey of
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LBP management in Thailand. "™ At the beginning of
the survey, 253 patients who enrolled in the survey
were classified into two different groups in relation to
the severity of their back pain symptoms, that is, with
and without radiation of leg péin (group |: back pain
alone (=78, 30.8 %); group I!: back pain with leg pain
(n=175, 69.2 %). According to the perceptions that
patient who had radiation would have more severe
pathological status and be substantially more
disabled than those who did not have leg pain,
the internal consistency of the questionnaire then
was separately assessed between the two different
groups. Patients in both groups were asked to
complete the Thai RMDQ. Meanwhile, each patient
was also interviewed by a treating therapist who
used the Thai-WDI to assess the patient’s disability.
Table 1 and 3 summarize the characteristics of
patients participating in the test-retest reliability study

and the internal consistency study.

Chula Med J

instrument application

RMDQ is a self-administered questionnaire
consisting of 24 items, chosen from Sickness Impact
Profile,"” describing the effect of a patient's back
problem on various dimensions of activities of daily
living (ADL), for example, housework, mobility,
dressing, and getting help. Each LBP patient was
instructed to check each statement that described
his or her clinical condition at the time the questionnaire
was completed. ltems were scored one point if
checked and zero if unchecked. Thus, the scores
could vary from 0 (no perceived disability) to 24
(maximum disability).

WDI consisted of nine activities which were
thought to be restricted by LBP."” These activities
were lifting, sitting, standing, walking, traveling,
sleeping, social activity, sexual activity and putting
on footwear. The patient was informed by the treating

therapist to respond to each item in terms of restriction

Table 1. Background characteristics of LBP patients in the test-retest reliability study of the

Thai-RMDQ and Thai-WDI.

Test-retest reliability study

Characteristics RMDQ (n=22) WDI (n=13)
n (%) n (%)
Age (yn)* 36.5, 20 60, 10.5
Gender (n,%)- Male 11 (50) 5 (38.5)
Female 11 (50) 8 (61.5)
Education Primary school 7 (31.8) 7 (53.8)
Secondary school 6 (27.3) 3 (23.1)
Higher education 9 (40.9) 3 (23.1)
Duration of current episode < 6 weeks 0 0
6-12 weeks 8 (36.4) 3 (23.1)
3-6 months 5 (22.7) 5 (38.5)
> 6 months 9 (40.9) 5 (38.5)

* Median, Interquartile Range (IQR)



Vol. 49 No. 6
June 2005

since the onset of the LBP episode, and because of
the LBP. The items of the questionnaire were answered
“yes” or “no” and added together to yield an overall
measure of disability, ranging from 0 (no disability)

to 9 (maximum disability).

Data analysis

Statistical analyses were performed by
the Statistical Package for Social Sciences (SPSS
Release 8.0 for Windows).?? Percentages, means and
standard deviations were calculated to describe the
demographic data of the patients. The reliability of
the Thai questionnaires was examined as described
below. In all analyses, an alpha level of P< 0.05 was

used as a criterion for statistical significance.

Test-retest reliability

Test-retest reliability evaluates whether an
instrument yields the same results on repeated
measures over time if the patient’'s condition is
unchanged.® In the current study, a time interval of
24 hours was used. During the 24-hour interval, none
of the patients had any intervention or treatment. The
test-retest reliability was calculated by the intraclass
correlation coefficient (ICC). ICC of 0.75 indicates good
reliability and is commonly cited as a minimal standard
of reliability coefficient for studies of patients in clinical
triats,”® however, reliability coefficients of 0.90 have
been advocated to ensure valid interpretation of

(24)

findings.
Internal consistency
Internal consistency is a refiection of the

correlation among the items on a scale and the

correlation of each individual item with the total score.
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This index indicates how well overall the items on a
scale are measuring the same characteristic.?” In
this study, internal consistency was measured by
calculating Cronbach’s alpha. Cronbach'’s alpha is
based on the average correlation of items within
a questionnaire. ® For Cronbach’s alpha to be
acceptable, the coefficient should be above 0.70 but

not higher than 0.90. *®

Results

Table 1 summarizes the patients’ character-
istics in the test-retest reliability study. For the group
of 22 patients participating in the test-retest reliability
study of RMDQ, the median age was 36.5 years. The
number of male and female patients was équal, with
11 patients in each group. All subjects were literate
with 7, 6, and 9 completing primary school, secondary
school, and higher education, respectively. In relation
to the duration of LBP, 14 patients (63.6 %) reported
that they had a current episode lasting more than
12 weeks, whereas the rest (36.4 %) had LBP
between 6-12 weeks. All 22 patients completed
the questionnaire twice, at baseline and after
24 hours. The patients were generally able to fill
in the questionnaires without help. At the initial
assessment, the mean RMDQ score was 10.41
(+ SD=5.33), and on the second assessment, the
mean RMDQ score was 9.73 (+ SD=5.45) (Table 2).
The mean RMDQ different score between the first and
second assessments was 0.68 (+ SD=1.67; 95 %
confidence interval [Cl] of the mean different score, -
0.059 - 1.42). Intraclass correlation coefficient (ICC)
was computed to assess test-retest reliability. Table
2 shows that the ICC for the one-day test-retest
reliability of RMDQ was high {ICC=0.97, P<0.0001).



342 Undia Wayr? uazaas Chula Med J

Table 2. Test-retest reliability study for the Thai-RMDQ and Thai-WDI.

Disability score Mean (+SD) Test-retest
Reliability
(Icc)
RMDQ (n=22) 0.97*
Initiat assessment 10.41 (+5.33)
Final assessment 9.73 (+5.45)
Difference score 0.68 (£1.67)
95 % Cl of the difference -0.059-1.42
WDI (n=13) 0.95*
Initial assessment 3.46 (+2.57)
Final assessment 3.15(+2.27)
Difference score 0.31(+1.03)
95 % Cl of the difference -0.93-0.32

* Pvalue <0.0001

Datain Table 1 demonstrated that the majority
of the patients (n=13) participating in the test-retest
reliability of the WDI were females (61.5 %), with the
median age of 60 years. Approximately half of these
patients (=7, 53.8 %) completed primary school. The
majority of the patients reported had LBP that lasted
tonger than 3 months (n=10, 77 %). Each patient
was interviewed by a physiotherapist with WDl initially
and 24 hours later. All patients generally understood
the questions and were able to answer all the
questions. At the first assessment, the mean WD score
was 3.46 (+ SD=2.57), and on the second
assessment, the mean WDI! score was 3.15
(+ SD=2.27). The mean WDI different score was 0.31
(+ SD=1.03; 95 % CI of the difference, -0.93 -
0.32).The results in Table 2 showed that the ICC fora
one-day test-retest reliability of the Thai-WDI was 0.95
(P=<0.0001).

With regard to the internal consistency of the
two questionnaires, data from two LBP patient groups
were used (Table 3). 78 patients in the back pain alone
group (group I} included 40 females (51.3 %) and 38
males (48.7 %), with a mean age of 41.7 (+ SD=15.4)
years (Table 3). 70.5 % of the patients in this group
reported that they suffered from LBP less than 6 weeks
(n=55), and had average mean RMDQ score and mean
WDl score of 10.4 (SD=+5.18), and 3.63 (SD=+2.52),
respectively. While 175 patients in the back pain with
leg pain group (group Il) consisted 98 females (56 %)
and 77 males (44.1 %), with a mean age of 44.4
(+SD=13.2) years (Table 3). Fewer number of patients
in Group |l, compare to group |, had current LBP less
than 6 weeks (53.1 %, n=93). As expected, patients
in the back pain with leg pain group had greater
average mean RMDQ score and mean WD score than

those in the back pain alone group (RMDQ score,
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Table 3. Internal consistency coefficient study of the Thai-RMDQ and Thai-WDI.

Group | Group Il
Variables Back pain alone Back pain with leg pain
(n=78) (n=175)
Patient background
Age (yr), Mean (+SD) 41.7 (+15.4) 44.4 (+13.2)
Gender (n,%)
Male 38 (48.7) 77 (44.1)
Female 40 (51.3) 98 (56.0)
Having previous episodes of LBP (n,%) 37 (47.5) 114 (65.1)
Duration of current episode (n,%)
< 6 weeks 55 (70.5) 93 (53.1)
6-12 weeks 5 (6.4) 32 (18.3)
3-6 months 6 (7.7) 23 (13.1)
> 6 months 12 (15.4) 27 (15.4)
Mean RMDQ score (+SD) 10.4 (+5.18) 12.87 (+5.29)
Mean WD! score (+SD) 3.63 (+2.52) 4.74 (x2.41)
Internal consistency study
Thai-RMDQ
(Cronbach’s Alpha coefficient) 0.8491 0.8526
Thai-WwDl
(Cronbach’s Alpha coefficient) 0.8625 0.7837
12.87 +5.29; WDI score, 4.74 + 2.41). Discussion

Cronbach's alpha coefficient was used to
assess the internal consistency of the questionnaire.
Table 3 demonstrates that the Cronbach's alpha
internal consistency coefficients for the Thai-RMDQ
were 0.85 when assessed with both patient groups,
while the internal consistency coefficients for the Thai-
WDl were 0.86 and 0.78 when assessed with patients
having back pain without leg pain and those with back
pain and leg pain, respectively. The high values of
Cronbach’s alpha, and the minimalv differences
between the two different patient groups, emphasised

the high internal consistency of the two questionnaires.

The results of the current study show that it is
possible to translate and culturally adapt a functional
status questionnaire into Thai without modification of
the structure and content of the questionnaire.
An important problem in the application of a
questionnaire is the variation in lifestyle and culture
amongst countries. It was important to test the use of
the questionnaire in patients with low levels
of education because if they could understand
the questionnaire, then the comprehensibility of
the questionnaire would be confirmed."™ In spite of

being tested in three 12-year-old children and in
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subjects with low educational levels (7 out of 22
patients for RMDQ and 7 out of 13 for WDI), no aid in
interpretation was required. This indicates adequate
comprehensibility of the Thai-RMDQ and the Thai-
WDL.

In the analysis for the reliability of the Thai-
RMDQ, a one-day test-retest reliability between
the two sets of scores was very good, with an ICC of
0.97, and the intemal consistency of the questionnaire
was high, with a Cronbach’s alpha coefficient of
0.85. These high values are in line with other
translated versions regarding the reliability of RMDQ.
Previous studies of other versions showed that the
test-retest reliability of RMDQ varied from 0.72 to
0.97 depending upon the test-retest interval and
patient groups; ®'%7#"

coefficients varied from 0.81-0.93.®1%%

and the internal consistency

As mentioned above, noinformation regarding
the use of WDI in other languages was found.
Therefore, in the current study the measurement
properties of the Thai-WDI were compared only with
those of the English version. The results show that
the reliability of the Thai-WD|, as indicated by test-
retest reliability and internal consistency, proved to
be high, suggesting that the Thai-WDI is a reliable
measure. An ICC of 0.95 for a one-day test-retest
reliability was established for the Thai-WDI. Waddell
and Main""" did not report the test-retest reliability of
the WDI for their LBP patients; however, Davidson
and Keating ® recently reported an ICC of 0.74-0.79
for the English version. It was not surprising that their
value was lower than that of the Thai version due to
the fact that they administered two measurements
six weeks apart, in which the spontaneous recovery

might have occurred in their patients. Furthermore,
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the current study showed high internal consistency of
the Thai-WDI with Cronbach’s alpha of 0.78-0.86; this
is also in line with the original version. In the English
version, factor analysis confirmed that those nine
activities included in WDI questionnaire were all
interreléted and combined together to yield a good
overall measure of disability, with internal consistency
of 0.76.""

The Thai-RMDQ is similar to the Thai-WDI
regarding the simplicity and easiness of use of both
questionnaires. Obviously, both questionnaires
sampled activities that are commonly affected by
LBP and are designed for measuring the levels of
disability typically encountered amongst LBP patients.
Both RMDQ and WDI are easy to understand,
administer, score and interpret, so that the application
of the two disability questionnaires need naot disrupt
a normal practice routine. In the current study, the
results suggest that both Thai questionnaires can be
completed within five minutes; and thus they do not
take up a significant amount of staff time while
providing valid and useful information to assess
outcomes.

The differences between the Thai-RMDQ
and the Thai-WDI are directly related to the question-
naire contents and mode of administration of the
questionnaires. RMDQ does not have any items about
lifting, whereas WDI! does not have items about
housework or self-help. RMDQ has a few items on
patient’'s psychological status, i.e. moods and
appetite, whereas WDI has one item pertaining to sex
life, although it tends to be omitted by a significant
proportion of patients.

Although time for completion was similar, the

mode of administration differed between the two
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questionnaires. In the current study, the Thai-RMDQ
was used as a self-report measure whereas the Thai-
WDI was used as an interview-based measure. in
general, self-report questionnaires are more consistent
and reliable than interviews bécause they present the
questions in exactly the same way to every patient,
every time."® Although both modes of administration
(self-report and interview) have the potential for
biased reports from the patients, the use of a self-
report format assist therapists to control interviewer
bias. Accordingly, if the Thai-WD! is used widely, a
further study of it as a self-report questionnaire is
necessary.

According to the similarities and differences
between RMDQ and WD, various factors need to be
considered in the selection of these functional
disability measures for use in either routine practices
or clinical studies. These have been identified
as measurement properties of the questionnaire,
suitability for purpose of use (e.g. quality assessment,
clinical efficacy), appropriateness for patient
population (e.g. aged, illiteracy), and setting
(e.g. primary care or specialty care, telephone or
written).®">**% Davidson and Keating ® suggested
that if a clinician sees few patients with LBP problems
and fast processing of results is the primary
consideration, then WDI may be appropriate. On the
contrary, RMDQ is more practical an instrument for
most clinical use and research,"® and has been use
worldwide ; therefore, it is more likely to be used in
LBP studies that aim to compare the results with those
published in the international literature. However, other
important psychometric properties of the Thai
questionnaires have not yet been reported in the

current study, therefore, further research is needed to
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show their validity and responsiveness.

In conclusion, the results of the current study
show that the Thai version of RMDQ and WDl retained
the high levels of reliability of the original version when
used with Thai-speaking LBP patients. These findings
suggested that it is possible to translate a functional
status questionnaire into Thai rather than to develop
a new scale. The use of reliable and practical
subjective questionnaire will facilitate standardized
clinical assessment, and thus help promoting better
quality of care. Furthermore, the use of the same
questionnaires in different countries will enhance the
comparability of the results in LBP research. Therefore,
the RMDQ and the WDI should be recommended for
use in both clinical settings and LBP research studies
in Thailand.
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