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Disability questionnaires are increasingly used

for clinical assessment, outcome measurement

of treatment and research methodology of low

back pain. Their use in different countries and

cultural groups must follow certain guidelines

for translation and cross-cultural adaptation.

The translation of such an instrument must be

tested for its reliability and validity to be applied

and to allow comparability of data. The Os-

westry Disability Index and the Roland-Morris

Disability Questionnaire are two disability ques-

tionnaires most commonly used as outcome

measures in patients with low back pain. The

two questionnaires were translated for use with

the Greek population, were back translated and

tested, and became available in a final version.

The Greek versions of the Oswestry Disability

Index and the Roland-Morris Disability Ques-

tionnaire were tested in 697 patients with low

back pain. Internal consistency reliability for

the Greek translation of the Oswestry Disability

Index and the Roland-Morris Disability Ques-

tionnaire reached a Cronbach’s alpha coeffi-

cient of 0.833 and 0.885 respectively. Face validity

and content validity were ensured. Concurrent

validity was assessed using a six-point pain scale

as a criterion. The correlation of both scales was

significant. The Greek translation of these dis-

ability questionnaires provided reliable and

valid instruments for the evaluation of Greek-

speaking patients with low back pain.

Low back pain is a very common medical

problem with a great impact on health and

social services and a patient’s quality of

life.10,28,33,39 Low back pain is considered an

exponentially increasing cause for work ab-

senteeism and one of the most frequent chronic

health problems affecting the adult popula-

tion.8,41 Numerous therapies have been inves-

tigated and applied with questionable success

regarding recurrence or persistence of low

back symptoms.15,40 These treatment setbacks

have led to a broader perspective of low back

pain etiology and risk factors, incorporating

psychologic condition, job satisfaction, and

socioeconomic status.11,20,29,32,43 This result

can be partially attributed to the impact of the

gate-control theory described by Melzack and

Wall.30 Psychologic factors have been associ-

ated with chronic and acute low back pain and

as many as one in six new episodes of low

back pain in the general population is regarded

as being related to a previous psychologic dis-

tress incidence.9,11,19 Furthermore, the wide
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variation of low back pain severity between

patients with the same diagnosis, the difficulty

in diagnosing a somatic cause of pain in most

patients, and the discordance of symptoms

with imaging findings has led to the assess-

ment of subjective disability and objective as-

sessment of physical impairment.7,44,45 Vari-

ous physical activities have been regarded as

related to functional status and possible result-

ing disability.6

The need for a condition-specific health

disability questionnaire for use in everyday

clinical practice, for an outcome measurement

of various treatment modalities and for re-

search purposes, has been recognized by sev-

eral authors.16,31,35,37 Within this context, many

psychologic tests, disability scaling systems,

and pain drawings have been used for the

evaluation of patients experiencing low back

pain.10,13,24,34,36,42 Psychometric factors re-

lated to symptoms and expressions of disabil-

ity in each patient may exist within these tests.

The isolation of such factors may lead to addi-

tional understanding of the assessment per-

formed by such tests.

However, the use of outcome measures in

different countries and cultural groups must

follow certain guidelines for translation and

cross-cultural adaptation.3 The translation of

such an instrument must be tested for its relia-

bility and validity to be applied and to enable

comparability of data.46

The Oswestry Disability Index16 and the

Roland-Morris Disability Questionnaire37 are

two disability questionnaires most commonly

used as outcome measures in patients with low

back pain.5,14 Both instruments were intro-

duced in the early 1980s and since then they

have been widely applied, modified, and trans-

lated.16,17,36,37 As in most cases, these ques-

tionnaires were developed in English-speaking

countries. Despite their context differences,

Oswestry Disability Index and Roland-Morris

Disability Questionnaire have been tested in

their original versions for their reliability and

validity and for their responsiveness.36 More-

over, both scales are highly correlated with

each other and have similar internal consisten-

cies.27,36 However, they have shown different

distributions of scores at various levels of dis-

ability and have shown different abilities in

detecting change in the more seriously dis-

abled patients.17 These instruments do not em-

phasize social and psychologic aspects, whose

roles in low back pain have been investigated,

for this would additionally complicate the

scoring of the scales.11,20,32 They are both

short and simple to complete (Oswestry Dis-

ability Index has 10 items and Roland-Morris

Disability Questionnaire has 24 items) and

also to score, and they do not allow interob-

server variations. These reasons, in addition to

the lack of a reliable and valid instrument in

the Greek language, led us to prepare and test

the Greek translations of the Oswestry Dis-

ability Index and Roland-Morris Disability

Questionnaire.

MATERIALS AND METHODS

Preparing the Translation

Greek-speaking people in Greece are a homoge-

neous group with no significant variations in the

use of words for the description of a meaning.

However, regional variations exist,23 and an effort

was made to use standard Greek in the translation

text, avoiding colloquialism and idiomatic phras-

ing. A careful methodology of the translations

was followed, to avoid language and cultural in-

filtration in the translation of the questionnaires,

that could produce a result with different psycho-

metric properties. Two independent translators

prepared the Greek translation of the English ver-

sions of the Oswestry Disability Index (Version

1.0) and Roland-Morris Disability Questionnaire.

One of the translators was an orthopaedic surgeon

and was informed of the concept of the question-

naire and the other was a professional translator

who was uninformed of the project. The transla-

tors and one of the authors (GS) compared both

translations and reached a consensus. A back

translation then was done by two independent,

bilingual (English and Greek) translators, who

were unaware of the original English versions and

application of the questionnaires. The final Greek

versions were produced by the forward and back

translators and by two of the authors (GS 

and KP).
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Testing the Translation

The Greek versions of the Oswestry Disability Index

and Roland-Morris Disability Questionnaire were

completed by 20 patients with low back pain who

were examined in the outpatient clinic in the pres-

ence of a nurse who was informed of the project.

Their comments on difficulty in completing the

questionnaire or understanding the text were asked.

The English to Greek translators and two of the au-

thors (GS and KP) made minor revisions based on

the patients’ comments, primarily on the gender of

adjectives, which exist in the Greek language.

Patients

In a 5-year period, 697 patients with low back pain

who were referred to the outpatient clinic of our in-

stitution, were asked to enroll in the study. Verbal

and written consent was obtained. Each patient’s in-

formation and history was filed with the completed

Greek translations of the Oswestry Disability Index

(Appendix 1) and Roland-Morris Disability Ques-

tionnaire (Appendix 2). Two physicians of the de-

partment, who had no contact with the patients in

the study, scored their responses, and the results

were analyzed statistically. To evaluate the impact

of translation and cross-cultural adaptation of the

Greek versions, validation of the translated ques-

tionnaires was done using a six-point pain rating

scale as described by Roland and Morris.37 The pa-

tients also completed this scale at the same visit.

The average age of the patients was 45.9 years

(range, 15–80 years) and 235 of the patients were

males. Table 1 summarizes the demographic char-

acteristics of the study population. Patients with

low back pain (acute or chronic) who use Greek as

a mother language were included in the study. Pa-

tients with a reported psychiatric history (hospital-

ization and medication) were excluded from the

study.

Reliability

The internal consistency reliability of each scale

was calculated. The internal consistency reliability

involves the relationship of the items in a test.25 It

is used in psychometrics to ensure that all test items

measure the same variable. Internal consistency re-

liability is another way to estimate validity. Ac-

cording to classic psychometric theory, a test that

measures what it is intended to measure has high

internal consistency reliability. High reliability of a

test however, does not ensure the test’s validity.1

Internal consistency reliability is measured in

Cronbach alpha coefficients that range from 0 to

1. The higher the coefficient value, the higher the

reliability and the lower the standard error of

measurement.25

Validity

Face Validity

Face validity is concerned with whether a mea-

surement seems to be assessing the intended para-

meters. This is necessary in some cases because it

increases the motivation of the patient.38 In the cur-

rent study, translation of the questionnaires seemed

to be valid and the instruments were well accepted

by the patients. The layout of the questionnaires

and clear structure and clarity of the questions en-

hanced their face validity.

Content Validity

A measurement is considered to have content valid-

ity when it samples all the aspects of what needs to

be studied.2 According to Kline,26 this is the most

desirable form of validity and it should be supported

by predictive or concurrent validity. In the current

study, translation of the instruments was evaluated

by orthopaedic surgeons and a psychometrician and

the instruments were found to contain the necessary

elements for creation of an accurate impression of

the degree of disability. Questions pertaining to

pain, walking, lifting weights, personal care, and

bed-rest were considered as such.

Concurrent Validity

This is the case when a measurement correlates

highly with a criterion test or with an assessment of

a specialist in the field.18,21,26 To measure concur-

rent validity all patients were asked to complete a

six-point pain rating scale as described by Roland

and Morris.37 The results on this scale were used as

a criterion to be correlated to Oswestry Disability

Index and Roland-Morris Disability Questionnaire

results.

RESULTS

The demographic data of the study population

are shown in Table 1. No difficulty in doing

the questionnaires and the six-point pain rating

scale was recorded. Table 1 also includes the

mean scores of the Oswestry Disability Index,
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Roland-Morris Disability Questionnaire, and

six-point pain scale. The mean score of the Os-

westry Disability Index was 16.9 (standard de-

viation, � 9.9), the Roland-Morris Disability

Questionnaire was 9.8 (standard deviation, �

5.9), and the six-point pain scale was 3.9 (stan-

dard deviation, � 1.6).

Internal consistency reliability for the Greek

translation of the Oswestry Disability Index

reached a Cronbach’s alpha coefficient of

0.833 ranging from 0.803 (Questions 9 and

10) to 0.872 (Question 3). Internal consistency

reliability for the Greek translation of the

Roland-Morris Disability Questionnaire reached

a Cronbach’s alpha coefficient of 0.885 rang-

ing from 0.877 (Questions 1, 9, and 23) to

0.886 (Question 5). Both values are high indi-

cating that the standard error of measurement

is low. Cronbach’s alpha coefficient for the

Oswestry Disability Index and Roland-Morris

Disability Questionnaire are shown in Tables

2 and 3, respectively. These tables also include

the alpha values of each item, for when the

item is deleted to compare them with the over-

all Cronbach’s alpha coefficient of each scale.

Concurrent validity of the Oswestry Disabil-

ity Index and Roland-Morris Disability Ques-

tionnaire Greek translations was assessed with

their correlation to the six-point pain scale.

The results are shown in Table 4. The correla-

tion of the Oswestry Disability Index with the

six-point pain rating scale produced a Spear-

man’s rho value of 0.835 (n � 697; p � 0.0005).
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TABLE 1. Demographic and Clinical
Characteristics of Study Population

Demographic and Patients 
Clinical Characteristics (n � 697)

Gender (female/male) 462/235

Age (years)* 43.2 (� 14.2) 

range, 15–80

ODI score* 16.9 (� 9.9)

RDQ score* 9.8 (� 5.9)

Six-point pain scale score* 3.9 (� 1.6)

*Mean � standard deviation

ODI � Oswestry Disability Index; RDQ � Roland-Morris Dis-
ability Questionnaire

TABLE 2. Internal Consistency
Reliability Testing for the Greek
Translation of the Oswestry Disability
Index

Overall ODI* Alpha Coefficient 
Alpha Coefficient if Question 
� 0.833 Removed

Question 1 0.826

Question 2 0.811

Question 3 0.872

Question 4 0.807

Question 5 0.816

Question 6 0.813

Question 7 0.825

Question 8 0.806

Question 9 0.803

Question 10 0.803

*ODI � Oswestry Disability Index

TABLE 3. Internal Consistency
Reliability Testing for the Greek
Translation of the Roland-Morris
Disability Questionnaire

Overall RDQ* Alpha Coefficient 
Alpha Coefficient if Question 
� 0.885 Removed

Question 1 0.877

Question 2 0.884

Question 3 0.878

Question 4 0.879

Question 5 0.886

Question 6 0.879

Question 7 0.883

Question 8 0.879

Question 9 0.877

Question 10 0.880

Question 11 0.881

Question 12 0.882

Question 13 0.881

Question 14 0.882

Question 15 0.884

Question 16 0.880

Question 17 0.881

Question 18 0.882

Question 19 0.883

Question 20 0.878

Question 21 0.880

Question 22 0.881

Question 23 0.877

Question 24 0.878

*RDQ � Roland-Morris Disability Questionnaire



The correlation of the Oswestry Disability In-

dex with the six-point pain rating scale pro-

duced a Spearman’s rho value of 0.865 (n �

697; p � 0.0005). The correlation of the Os-

westry Disability Index and Roland-Morris Dis-

ability Questionnaire produced a Spearman’s

rho value of 0.729 (n � 697; p � 0.0005).

DISCUSSION

Condition specific instruments capable of as-

sessing disability and measuring the outcome

of applied treatment are a necessity in patients

with low back pain. Two of the most widely

used questionnaires are the Oswestry Disabil-

ity Index and Roland-Morris Disability Ques-

tionnaire. Both questionnaires are short, eas-

ily comprehended, and simple to complete.

The low back pain studies in Greece lacked

reliable and valid assessment instruments.

The process for translation and testing of Os-

westry Disability Index and Roland-Morris

Disability Questionnaire is discussed.

Independent forward and back translators

prepared the Greek questionnaires and a com-

mittee consisting of the translators and two au-

thors produced the final versions. Initially, 20

Greek-speaking patients with low back pain

completed the translated versions. Their re-

marks on comprehension and ease to complete

were used for minor revisions on the ques-

tionnaires. In this way, face and content valid-

ity of the translated instruments was regarded

as satisfactory for the patient population with

low back pain. More sophisticated methods

of assessing face and content validity of the

original (English) versions of the Oswestry

Disability Index and Roland-Morris Disability

Questionnaire were done and although certain

authors have published contradictory results,

they could be used to further address face and

content validity of the Greek versions.36 Even

as such, the Greek translations appear to sam-

ple important aspects of disability in patients

with low back pain.

Although the authors who developed the

original (English) versions reported on test-

retest correlation, test-retest reliability was not

investigated in our study. More specifically,

Fairbank et al16 reported a 24-hour interval and

Roland and Morris37 mentioned an even shorter

period. In a recent article, Roland and Fairbank

said such a small interval may include a memory

effect and decreased correlation of score as the

time interval lengthens.36 There is difficulty in

interpreting test-retest correlations in long

periods as low back pain symptoms may be

altered and influence such an assessment.17

Roland and Fairbank36 clarified this issue stating

that “the concept of test-retest reliability is some-

what doubtful for an instrument that has been de-

signed to pick up short-term changes in a con-

dition that is itself notoriously changeable”.

The standardized mean values of the Roland-

Morris Disability Questionnaire scores were

higher than those of the Oswestry Disability

Index scores (Table 1). This was reported by

other authors and has been attributed to the

higher sensitivity of the Roland-Morris Dis-

ability Questionnaire in detecting changes in

patients with minor disabilities.4

To ensure the reliability of the Greek

versions of the Oswestry Disability Index and

Roland-Morris Disability Questionnaire, the
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TABLE 4. Correlation of Scores Obtained from the Greek Translations of the
Oswestry Disability Index, the Roland-Morris Disability Questionnaire, and the Six-
Point Pain Rating Scale (Spearman’s rho Correlation Coefficient Values)

Scale ODI Score RDQ Score 6-Point Pain Rating Scale Score

ODI score 1.000 0.729* 0.865*

RDQ score 0.729* 1,000 0.835*

6-point pain rating scale score 0.865* 0.835* 1.000

*Correlation is significant (p � 0.0005)

ODI � Oswestry Disability Index; RDQ � Roland-Morris Disability Index



internal consistency reliability was calculated

from the questionnaires of 697 patients with

low back pain. Internal consistency reliability

was measured in Cronbach’s alpha coeffi-

cients. The scores measured in the Oswestry

Disability Index and Roland-Morris Disability

Questionnaire (0.833 and 0.885, respectively)

show that the translated versions are reliable

with a low standard error of measurement. This

is an indication that both scales measure the

intended attributes.25 The Oswestry Disability

Index’s internal consistency reliability is sim-

ilar to those reported by other authors who

used the original (English) version.17 As far as

the Roland-Morris Disability Questionnaire

is concerned, Roland and Fairbank36 recom-

mended a range of 0.7 to 0.9 and the Greek

version of the Roland-Morris Disability Ques-

tionnaire has an internal consistency within

this range and similar to those reported by

other authors. As shown in Tables 2 and 3,

Cronbach’s alpha coefficient values, in the case

of a question being deleted, are comparable

to the overall Cronbach’s alpha coefficient of

each of the two scales. This shows that the

structure of both translated instruments is solid

and closely focused on expressions of disabil-

ity in patients with low back pain.

Concurrent validity was assessed with the

use of a six-point pain rating scale, described

by Roland and Morris.37 The score on this

scale was used as a criterion of validation of

both translated instruments.26 Table 4 shows

the correlation done for this purpose. The trans-

lated Oswestry Disability Index and Roland-

Morris Disability Questionnaire are highly

correlated with the six-point pain rating scale.

Moderate to relatively high correlations of

both instruments with various pain scales have

been reported by other authors.4,22

The correlation of the Oswestry Disability

Index and Roland-Morris Disability Question-

naire with various other tests has been as-

sessed as a measure of construct validity. Con-

struct validity means that an instrument relates

to other tests or measures in a way one would

expect.5 Construct validity is based on the log-

ical relationships among variables and never is

complete but it is cumulative over the number

of studies that take place.2,12,38 Construct va-

lidity is a more general notion than other forms

of validity and, accordingly, there are more

ways of assessing it. In fact, all the previously

mentioned forms of validity may contribute to

construct validity.

The Greek translations of the Oswestry

Disability Index and Roland-Morris Disabil-

ity Questionnaire are highly correlated with

similar internal consistencies as the English

versions.36 Therefore, both scales measure

overall functional disability regardless of

spine disease and level of severity. More stud-

ies with the Greek translations of the Os-

westry Disability Index and Roland-Morris

Disability Questionnaire need to focus on

their sensitivity with specific spinal condi-

tions and the instruments’ ability to discrimi-

nate changes of functional status at different

levels of severity as has been reported for the

original (English) versions. Moreover, the

factorial structure of these instruments to as-

sess underlying parameters of disability infil-

trating both scales needs to be investigated.

We currently are in the process of determin-

ing such parameters that can be used to eval-

uate severity of symptoms and disability in

patients with low back pain, to control the

construct validity of translations and, finally,

to lead to a possible isolation of universal

functional disability indices, despite language

and cultural diversity, when compared with

relevant parameters in other translations.

The Greek translations of the Oswestry

Disability Index and Roland-Morris Disability

Questionnaire provide reliable and valid in-

struments for evaluation of Greek-speaking pa-

tients with low back pain. The psychometric

properties of the original versions are expected

to infiltrate the Greek versions. Additional

studies of the Oswestry Disability Index’s and

Roland-Morris Disability Questionnaire’s pos-

sible relationship with other scaling systems on

specific patient populations and comparison of

the findings of different language versions of the

Oswestry Disability Index and Roland-Morris

Disability Questionnaire will contribute to bet-

ter understanding of these instruments and will

enhance their construct validity.
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Appendix 1. Greek version of the Oswestry Disability Index (continues)
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Appendix 1. Greek version of the Oswestry Disability Index (continues)
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Appendix 1. Greek version of the Oswestry Disability Index (continues)
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Appendix 1. Greek version of the Oswestry Disability Index (continues)
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(continued) Appendix 1. Greek version of the Oswestry Disability Index
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Appendix 2. Greek version of the Roland-Morris Disability Questionnaire (continues)
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