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Study Design. Validation of a translated, culturally
adapted questionnaire.

Objectives. To translate and culturally adapt the Turk-
ish version of the Oswestry Disability Index (ODI) (2.0),
and to validate its use for assessing disability in Turkish
patients with low back pain.

Summary of Background Data. The ODI is a reliable
evaluation instrument for disability, but no validated
Turkish version is available.

Methods. A total of 95 outpatients with low back pain
were assessed by the ODI. Sixty-five of these patients
were observed on a second occasion. Translation/retrans-
lation of the English version of the ODI was done blindly
and independently by four different individuals, and
adapted by a team. Individuals were given the ODI and
other scales (Visual Analog Scale, Schober Test, and the
Roland-Morris Disability Questionnaire) on their first visit
and a week later.

Results. Scores of the two ODIs were 27.10 (SD 16.22)
on day 1 and 22.88 (SD 13.94) on day 7, with an intraclass
correlation coefficient of r � 0.938 (P � 0.001). Cronbach’s
alpha was 0.918 (day 1) and 0.895 (day 7) in the validation.
Concurrent validity, measured by comparing ODI re-
sponses with the results of Visual Analog Scale and
Schober test, was r � 0.367 (P � 0.01), r � �0.068 (P �
0.591) for day 1, and r � 0.392 (P � 0.01), r � �0.041 (P �
0.745) for day 7, respectively. Construct validity, tested by
determining the correlation between the Turkish ODI and
the Turkish adaptation of the Roland-Morris Disability
Questionnaire, yielded r � 0.815 (P � 0.001) on day 1 and
r � 0.708 (P � 0.001) on day 7.

Conclusion. The Turkish version of ODI has good com-
prehensibility, internal consistency, and validity and is an
adequate and useful instrument for the assessment of
disability in patients with low back pain. [Key words: low
back pain, disability, Oswestry disability index, Turkish
version] Spine 2004;29:581–585

The restoration of normal function is considered a key
outcome of physical therapy for low back problems.

Physiotherapists therefore need measurement tools that
accurately assess function and monitor change over
time.1

Impairments, such as decreased range of movement
and reduced straight leg raising, can be observed by ther-
apists.2–7 However, direct observation of activity limita-
tion is impractical, and physiotherapists often rely on
their clients’ self-report to assess the impact of low back
pain (LBP) on daily activities. Standardized self-report
questionnaires provide a convenient method of collect-
ing and synthesizing a large amount of information on
activity limitation.1,8,9 Several self-reported disability
questionnaires have been developed for people with LBP,
and their importance as measures of treatment outcome
in clinical trials has been emphasized.8,10–19

Two of the most commonly used disability scales for
people with LBP are the Roland-Morris Disability Ques-
tionnaire (RMQ) and the Oswestry Disability Index
(ODI). The measurement properties of both of these
scales have been studied extensively, and a recent report
of the International Forum of Primary Care Research in
Low Back Pain contended that both scales are acceptable
for measuring disability related to LBP.8

Most of these standard questionnaires have been de-
veloped to study English-speaking patients. There is nev-
ertheless a need for measures specifically designed to be
used in non-English-speaking countries because cultural
groups vary in disease expression and in their use of
various health care systems. This need has become more
acute with the growing number of large multicenter mul-
ticountry trials. It is clear that a scale can not be trans-
ferred directly from one culture to another without being
revalidated for the new conditions.20 Therefore, a simple
direct translation of a questionnaire from one language
to another does not permit its use in clinical trials. The
translation must be validated to achieve an equivalent
questionnaire and to allow comparability of data.

The importance of measuring outcome has also been
recognized among the rehabilitation specialists in Tur-
key over the last decade. Consequently, internationally
accepted instruments for functional assessment have
been adapted and used, especially in clinical re-
search.20–23 One recent adaptation was for the RMQ,
which was subsequently used in a study to investigate the
validation of its use among Turkish patients with LBP.24

Another of the widely used and validated scales for
measuring disability is the ODI. The ODI was originally
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described in 1980.25 The questionnaire consists of 10
items addressing different aspects of function. Each item
scored from 0 to 5, with higher values representing
greater disability. The total score is multiplied by 2 and
expressed as a percentage.8,22

To date, no Turkish version of the ODI has been val-
idated. Therefore, the objectives of this study were to
translate into Turkish, culturally adapt, and validate the
use of the ODI among Turkish patients with LBP.

Materials and Methods

Patients and Setting. Ninety-five consecutive outpatients
with chronic LBP of at least 3 months duration who were re-
ceiving one or more therapeutic interventions (nonsteroid anti-
inflammatory drug medication and/or physical therapy) were
included in the study. All patients had been previously investi-
gated by physical and neurologic examination, spine radio-
graphs, and laboratory tests (complete blood count, erythro-
cyte sedimentation rate, blood biochemistry, urinary analysis)
to identify causes of LBP. Patients having neurologic deficits
were not included in the study.

Translation. For the translation process, we used the recent
guidelines for cross-cultural adaptation.26 Two translations
from English to Turkish were performed by two different and
independent translators whose mother tongue was Turkish,
allowing detection of errors and divergent interpretations of
items with ambiguous meaning in the original instrument. One
of the translators was aware of the process purpose and the
concepts involved in the instrument to obtain a better idiomatic
and conceptual rather than literal equivalence between the two
versions of the questionnaire, and to render the intended mea-
surement more reliable. The other translator was unaware of
the translation objective, and this was useful in eliciting unex-
pected meanings from the original tool. Both Turkish transla-
tions were then compared for inconsistencies. The two trans-
lations were then retranslated, also blindly and independently,
into English by two native English speakers. Each English
translation was then compared with the original English ODI
version 2.0 and checked for inconsistencies.

The Turkish version was then jointly reviewed by a bilingual
team, including the four translators, one public health physi-
cian, and three physiotherapists, to assess the necessity of per-
forming a cultural adaptation and to fine-tune it for use among
Turkish patients. They again compared the Turkish version
with the original English version to detect errors of interpreta-
tion and nuances that might have been missed. The final stage
of the adaptation process is the test of the prefinal version.
Thirty persons were tested in the study. This ensures that the
adapted version still retains its equivalence in an applied situ-
ation. The only missing data in this stage of the adaptation
process referred to the 10th section in the first sentence where
“travel” was translated loosely. Twenty patients skipped this
question. The word “travel” was translated as “gezip tozmak”
(trip, outing excursion) rather than “seyahat etmek” (journey,
expedition). Patients understood this expression more easily.
Since the test of the prefinal version did not include validity and
reliability, the patients were not recalled 7 days later. This
version was finalized after slight changes were made by
consensus.

Reliability. Two common forms of reliability are test-retest
reliability and internal consistency. Test-retest reliability mea-
sures stability over time, by administering the same test to the
same subjects at two points in time. The appropriate length of
the interval depends on the stability of the variables that caus-
ally determine that which is measured. In this investigation, a
time interval of 7 days was used. We used intraclass correlation
coefficient (ICC) to evaluate test-retest reliability. ICCs can
vary from 0.00 to 1.00, where values of 0.60 to 0.80 are re-
garded as evidence of good reliability and with those above
0.80 indicating excellent reliability.27 Portney and Watkins
claim that, for most clinical measurements, reliability should
exceed 0.90 to ensure reasonable validity.28 Reliability below
the acceptable level indicates that the measure has too high a
level of random measurement error.29

The internal consistency of a scale relates to its homogene-
ity. The coefficient of internal consistency is mainly assessed
with Cronbach’s alpha.30 It is suggested that the value of alpha
should be above 0.80 for acceptance as high internal
consistency.31

Validity. Concurrent validity was measured by comparing the
ODI responses with other measurements performed at approx-
imately the same time. Internal criteria included a Visual Ana-
log Scale (VAS) (0 cm � no pain, 10 cm � unbearable), assess-
ing pain as used in the original paper by Fairbank and
Pynsent.22 The external criteria were mobility measurements of
the spine. The Schober test is a commonly used method for this
measurement. The spinal intersection of a line, joining the dim-
ples of Venus and two points, 5 cm below and 10 cm above this
level, was marked with the patient standing. Forward bending
with the knees and arms extended has been examined by mea-
suring the increased distance of these points. These methods
have been proved to be accurate, reproducible, and easy and
quick to use.

Convergent and discriminant validity are two forms of con-
struct validity. In convergent validity, scores on similar mea-
sures are expected to coverage, i.e., correlate significantly with
each other.31 This correlation may be significantly different
from zero. By contrast, discriminant validity is demonstrated
when items or scales that measure dissimilar constructs are
found to be unrelated.32

In this study, construct validity was assessed by comparing
the responses to the ODI with results of the RMQ. Construct
validity coefficients were accepted as follows: r � 0.81–1.0 as
excellent, 0.61–0.80 very good, 0.41–0.60 good, 0.21–0.40
fair, and 0–0.20 poor.33 Concurrent and construct validity
were measured by the Pearson’s correlation coefficient.

All assessments were repeated 7 days later by the rheuma-
tologist. The means and standard deviations were determined
to describe the demographic data of the patients. All statistical
analyses were done with SPSS 10.0 for Windows. A probability
value of P � 0.05 was considered to indicate a significant effect.

Results

Patient Characteristics
A total of 65 patients with a mean (SD) age of 65.26
(11.63) years, attended of follow-up assessment after 7
days. Mean spinal movement (Schober) was 4.34 (1.11)
cm at baseline and 4.66 (1.11) cm at follow-up. All pa-
tients reported some pain at baseline, which decreased by
an average of 6% at follow-up (Table 1).
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Reliability
Internal consistency was found adequate at both assess-
ments with Cronbach’s alpha at 0.918 and 0.895 day 1
and day 7, respectively. Test-retest reliability was also
adequate for the ODI (ICC � 0.938; P � 0.001).

Validity
Concurrent validity was measured by comparing the re-
sponses to the ODI with the results of VAS and mobility
of the spine by using the Pearson’s correlation coefficient.
The ODI/VAS showed a positive correlation for day 1
(r � 0.367; P � 0.01), and for day 7 (r � 0.392; P �
0.01). Pearson’s correlation coefficients were not statis-
tically significant for comparison of the ODI sum scores
with Schober testing for day 1 (r � �0.068 P � 0.591)
and day 7 (r � �0.041 P � 0.745) (Table 2).

Construct validity was tested by determining the cor-
relation between the Turkish version of the ODI and the
Turkish adaptation of RMQ. The resulting correlation
was excellent (r � 0.815; P � 0.001) for day 1 and very
good (r � 0.708; P � 0.001) for day 7.

Discussion

The results of this study indicate that the Turkish version
of the ODI is a reliable and valid instrument for the
measurement of disability in Turkish-speaking patients
with LBP.

The adaptation of the ODI to the Turkish language
has produced an instrument that is reliable and demon-

strates both internal and external validity. Levels of reli-
ability were slightly higher than those found elsewhere.
For example, Cronbach’s alpha was found to be 0.76 by
Fisher and Johnson34 and 0.87 by Kopec et al.35

In the analysis for concurrent validity, there was a
positive correlation between the ODI and VAS, and no
correlation between ODI and mobility of the spine, in
line with previous findings of Gronblad et al.36,37 The
association between physical measurements (e.g.,
strength, range of motion, flexibility) and functional sta-
tus, or disability, is often weak.38–40 It can be explained
by discriminant validity. It is demonstrated when items
or scales that measure dissimilar constructs are found to
be unrelated. Therefore, the increase in disability with
decreased or unchanged mobility is an expected finding.

In the determination of construct validity, there was
an adequate correlation between the Turkish ODI and
the Turkish validated version of the RMQ. The disability
scales correlated well with each other, which is consis-
tent with the observed results in other studies.2,23,41,42

The ODI is a simple and rapid scale that is quite easy to
score. In this respect, the ICC of 0.94 is an excellent
measure of reliability of the Turkish version of the ODI.

As Fairbank and Pynsent mentioned, in the original
report, completing the questionnaire required approxi-
mately 5 minutes.22 In our study, the patients were able
to complete the questionnaire in the same time interval.
At the end of the prefinal version, the Turkish version did
not require any changes except one word. Hence, it was
concluded that the questionnaire was easily comprehen-
sible to the Turkish population. In addition, the ease of
developing translated and culturally adapted versions
that are as reliable as the original scale is a factor to be
taken into account for considering a scale as an interna-
tional standard. In their article, Roland and Fairbank16

describe RMQ and ODI and provide evidence of their
validity and reliability and some comparative results ob-
tained with the use of the two questionnaires. The RMQ
may be better suited to settings in which patients have
mild to moderate disability and the ODI to situations in
which patients have persistent severe disability.16 The
Turkish version of ODI, in addition to the Turkish vali-
dated version of RMQ, will permit comparison between
numerous studies on a wide range of low back problems
in the Turkish population. The full-adapted version is
published in the Appendix. This version, including de-
tails of the translation process, has been sent to Dr. Fair-
bank for inclusion in his web site.

According to proposed guidelines, the current authors
decided to translate a measure previously developed in
the English language. If the transposition of a question-
naire from its original cultural context is performed by
simple translation, it is not likely to be successful because
of language and cultural differences. Furthermore, qual-
ity of life perceptions and the ways in which health prob-
lems are expressed vary from culture to culture.20 There
is a need for measures specifically designed to be used in
non–English-speaking countries because cultural groups

Table 1. Demographic Data and Mean Scores

Mean (SD) r (P )

Age (yr) 39.24 (10.62)
Gender [n (%)]

Female 49 (75)
Male 16 (25)

Schober (cm)
Day 1 4.34 (1.11) 0.95 (�0.001)
Day 7 4.66 (1.11)

VAS (cm)
Day 1 5.25 (1.64) 0.89 (�0.001)
Day 7 4.95 (1.60)

ODI (%)
Day 1 27.10 (16.22) 0.91 (�0.001)
Day 7 22.88 (13.94)

RMQ (0–24)
Day 1 10.14 (6.44) 0.93 (�0.001)
Day 7 8.82 (5.57)

r � Pearson correlation coefficient between day 1 and day 7.

Table 2. Relationship of Schober-VAS and
Questionnaires

Day 1 Day 7

ODI Schober �0.068 (0.591) �0.041 (0.745)
VAS 0.367 (0.003) 0.392 (0.001)
RMQ 0.815 (0.000) 0.708 (0.000)

RMQ Schober �0.054 (0.659) �0.091 (0.467)
VAS 0.382 (0.002) 0.382 (0.002)

Values are r (P value).
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vary in disease expression and in their use of various
health care systems. Therefore, in further studies, the
validation of the Turkish version ODI should be tested in
different spinal conditions.

We regard the small number of patients as a limitation
in our study. However, the Turkish version of the RMQ
study has included 64 subjects. In our study also, since
there was a decrease in attendance of patients with LBP
to the rheumatology department, we ended our investi-
gation with a total of 65 patients in order to preserve the
topicality of the study. We think that a study based on
the Turkish population with a larger number of patients
and using different back pain questionnaires would in-
crease the value of our present study.

Conclusion

The results suggest that the Turkish version of the ODI
validated in this study is an easy to understand, reliable,
and valid instrument for the measurement of the limita-
tion of functional ability caused by LBP in the Turkish-
speaking population.

Key Points

● The ODI is valid for the Turkish population.
● The questionnaire was translated into Turkish
and retranslated into English by four different in-
dividuals and transculturally adapted by a team.
● Patients who visited the rheumatology depart-
ment with low back pain were given the ODI,
RMQ, VAS, and spinal movement, and assessed on
their first visit and 7 days later.
● The Turkish version of the ODI has good com-
prehensibility, internal consistency, and reliability
and is an adequate and useful instrument for the
assessment of disability caused by low back pain in
the Turkish population.
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Point of View

Jeremy Fairbank, MD, FRCS

This paper is a “text-book” exercise in translating an
outcome instrument. This process is important so that
patients and outcomes can be compared in different cul-
tures and settings. It facilitates the international publica-
tion of local research. It is also part of the validation
process of commonly used instruments.

The Oswestry Disability Index has been presented in a
number of modifications in English. It has been trans-
lated into many languages.1,2 This process has not al-
ways been as scrupulously performed as Dr. Yakut and
his colleagues have done it. It is also more difficult in
languages with distinct dialects, such as German (Anne
Mannion, personal communication). We are collecting

as many of these translations as can be found on a web-
site, as well as the English version number that was trans-
lated. We have asked authors to give references to any
validation process that may have been done. It is essen-
tial for the viability of an outcome instrument that it
remain under critical scrutiny. It has been 25 years since
the Oswestry Disability Index was first used in version
1.0. It remains valid, easy to complete and to score, and
can be used in a wide variety of settings.

We would like to keep an up-to-date citation index on
the website and would be happy to include papers pub-
lished in journals or other media missed by conventional
citation searches.

The Oswestry website is www.merc.wlv.ac.uk/
ODI/index.htm.
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