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Abstract

Aim: To validate the Slovene version of the Oswestry Disability Index.

Method: A case series study of 129 adult patients with non-specific chronic low back pain attending a 10-day
physical therapy programme. Visual Analog Pain Scale (VAS), Euroqol questionnaire (EQq), and Oswestry Disability
Index (ODI) were used at the beginning and at the end of the physical therapy programme.

Results: Cronbach’s a of the Slovene ODI was 0.876 at the beginning of the physical therapy programme and
0.901 at the end of the programme. All items of the questionnaire loaded on the same factor. A significant positive
correlation existed between the Slovene ODI and VAS, EQ-5D and EQ-VAS at the beginning of the physical therapy
programme (r=0.630, p<0.001; r=0.657, p<0.001; r=-0.510, p<0.001, respectively), as well as at the end of the
programme (r=0.491, p<0.001; r=0.725, p<0.001; r=-0.648, p<0.001, respectively). The difference between ODI
scores obtained at the first and at the second interview was 2.7 + 5.2 (p<0.001), and the difference between ODI
disability scores was 5.4 + 10.5 (p<0.001). The effect size of the Slovene ODI questionnaire was 0.30.
Conclusions: The Slovene ODI questionnaire is a reliable and valid instrument for assessing outcomes of physical
therapy in patients with chronic non-specific low back pain.
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Izvirni znanstveni ¢lanek
UDK 616-009.7

lzvlecek

Namen: Z raziskavo smo Zeleli ovrednotiti slovensko razlicico vprasalnika Oswestry Disability Index.

Metode: Izvedli smo raziskavo na 129 odraslih bolnikih s kronicno enostavno bolecino v krizu, ki so se udeleZili
10-dnevne ambulantne fizioterapije. Prvi in zadnji dan fizioterapije so izpolnili bolecinsko lestvico VAS, vprasalnik
EuroQol (EQ) in vprasalnik Oswestry Disability Index (ODI).

Rezultati: Cronbachov koeficient a pri slovenski razli¢ici ODI na zacetku fizioterapije je znasal 0,876, na koncu
pa 0,901. Vsa vprasanja vpraSalnika so tvorila en sam faktor. Korelacija med ODI in VAS, EQ-5D ter EQ-VAS na
zacetku fizioterapije je bila statisticno znacilna: r=0,630, p<0,001,; r=0,657, p<0,001; r=-0,510, p<0,001. Korelacija
med ODI in VAS, EQ-5D in EQ-VAS na koncu fizioterapije je bila prav tako statisticno znacilna: r=0,491, p<0,001;
r=0,725, p<0,001; r=-0,648, p<0,001. Razlika med sestevkom tock na vprasalniku ODI na zacetku in na koncu
fizioterapije je bila 2,7 + 5,2 tock (p<0,001); med tockami, ki oznacujejo oviranost na vprasalniku ODI, pa 5,4 +
10,5 tock (p<0,001). Ocena ucinka slovenske razlicice vprasalnika ODI je bila 0,30.

Sklepi: Slovenska razlicica vprasalnika ODI je zanesljivo in veljavno orodje za ugotavljanje ucinka fizioterapije
pri bolnikih s kroni¢no enostavno bolecino v Krizu.

Kljuéne besede: oviranost, bolecina v krizu, fizioterapija, vrednotenje, vprasalnik

'Department of family medicine, Medical faculty, University of Maribor, Slomskov trg 15, 2000 Maribor, Slovenia
Correspondence to: e-mail: zalika.klemenc.ketis@gmail.com



88

Zdrav Var 2011; 50

1 Introduction

A disability is any restriction or lack (resulting from
impairment) of the ability to perform an activity in the
manner or within the range considered normal (1). Any
existing disability seriously affects the functional ability
and working status of the young and adult population
(2, 3). Studies have shown that low back pain limits the
ability of disabled individuals to perform the activities
of daily living, reduces health-related quality of life and
causes important health care expense (4). While in
patients with acute low back pain disability improves
within one month, in patients with chronic pain it is
ongoing (5) and therefore hard to manage (6). In
patients with acute low back pain, disability is mainly
associated with the pain itself, whereas in patients
with chronic low back pain, psychological factors (7)
rather than biomedical or biomechanical factors have
a substantial impact on the disability (8). In order
to quantify their functional limitations and assess
treatment outcomes, it is important to assess not only
the intensity of pain but also the level of disability in
these patients (9).

One way to assess the level of disability is to use
questionnaires. Their suitability for clinical use is
determined by psychometric characteristics, including
validity, reliability and responsiveness. A tool is
considered valid if it measures what it intends to
measure, and reliable if it produces consistent results,
has little measurement errors, and differentiates
among patients. A valid and reliable tool is clinically
relevant only if it is able to assess change over time
(sensitivity to change), or to assess change over time
that is important to patients responsiveness (9, 10).
The Oswestry Disability Index (ODI) is one of the
instruments for measuring disability caused by low
back pain (9). The first ODI 1.0, published in 1980
(11), was followed by several other versions (12-15).
It consists of 10 items: pain intensity, personal care,
lifting, walking, sitting, standing, sleeping, sex life, social
life and travelling. Each item can be answered with one
of six answers. The level of disability is calculated from
the composite score of the questionnaire: minimal
disability, moderate disability, severe disability,
crippled, and bedbound or exaggerating (13). Good
reliability and validity of the questionnaire justify its
wide use in patients with low back pain (16), and its
good responsiveness makes it clinically relevant (11).
It is easy to administer and score, objectifies patients’
complaints, and monitors effects of therapy (11).
Because of the lack of validated Slovene language
scales for measuring disability in patients with low

back pain the aim of our study was to validate the
Slovene version of ODI (hereafter referred to as the
Slovene ODI).

2 Patients and methods

2.1 Type of study

This case series study was conducted at the physical
therapy department of the health resort Topolsica, one
of the providers of physical therapy in the northeast
region of Slovenia. The study was approved by the
National Medical Ethics Committee.

2.2 Study population

We enrolled 129 adult patients, aged 18 years or
older, referred to physical therapy for treatment of low
back pain by their family doctor. We excluded patients
with low back pain that lasted less than 12 weeks
(not chronic pain), patients with underlying pathology
of chronic back pain (infection, tumor, osteoporosis,
rheumatoid arthritis, fracture, inflammation, previous
vertebral surgery, intervertebral disc herniation) and
patients who refused to participate in the study.

2.3 Data collection

A questionnaire was given to all eligible patients upon
their admission to the physical therapy department.
The questionnaire consisted of a visual analog pain
scale (VAS) (17), Slovene version of the EuroQol
questionnaire (18), Slovene ODI 2.0 (16), and a
demographic data sheet including questions about sex,
age, education (primary, secondary, university) and
employment status (employed, unemployed, retired).
The patients were asked to complete the questionnaire
and return it to the nurse. After a 10-day course of
physical therapy, the doctor asked the patients to
complete another questionnaire and return it to a
nurse. The second questionnaire consisted of VAS
(17), Slovene version of the EuroQol questionnaire
(18), and Slovene ODI 2.0 (16). The doctor recorded
the number and the type of physical therapy procedures
for each patient.

VAS is a 10-point pain intensity scale from 1 (no
pain) to 10 (worst pain imaginable) (17).The EuroQol
questionnaire is a widely used tool for the measurement
of health-related quality of life. It consists of two
components: one component, EQ-5D, comprises five
dimensions (mobility, self-care, usual activity, pain/
discomfort, anxiety/depression). For each dimension
there are three answer categories (no problem-scored
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0/moderate problems — scored 1/extreme problems
— scored 2). The composite score ranges from 0 to
10 points. Another component of the questionnaire
is a visual analogue scale (EQ-VAS), providing the
respondents with the option to describe their current
overall health status on a thermometer-type scale,
ranging from O (the worst health imaginable) to 100
(the best health imaginable) (18). ODI consists of 10
items with six available answers scored from 0 to 5,
the composite score ranging from 0 points (minimum)
to 50 points (maximum). A disability score is calculated
using the following equation: total score/50x100. The
result is given in %, the minimum value being 0% and
the maximum value 100%. Disability scores of 0% to
20% are rated as minimal disability, scores of 21 to
40% as moderate disability, scores of 41 to 60% as
severe disability, scores of 61 to 80% as crippled, and
scores from 81 to 100% as disability of patients who
are either bed-bound or exaggerating their symptoms
(16).The original English version of ODI was translated
into Slovene language according to the Guillemin
criteria (19).

2.4 Statistical analysis

Data were analysed in SPSS 13.0 (SPSS Inc.,
Chigaco, IL, USA) and descriptive statistics were
calculated. Reliability (internal consistency) of ODI
was assessed with Cronbach’s a and criterion-related
validity (concurrent validity using correlations between
ODI and EQ-5D, EQ-VAS and VAS. In univariate
analysis, paired samples t-test and linear correlation
were used. Statistical significance was set at p<0.05.
For calculating changes in ODI scores, a new variable
was defined, based on the following equation: ODI
(difference) = ODI (beginning) — ODI (end). The
effect size (ES) for each instrument was calculated
using the mean change from pre-physical therapy to
post-physical therapy scores, divided by the pooled
standard deviation of this change.

3 Results

3.1 Patient demographics and clinical data

We enrolled 129 patients of whom 61 (47.3%) were
men. Their mean age + SD was 50.1 + 10.2 years
(minimum 24, maximum 77). The majority of patients
had secondary education (83, 64.3%), followed by
primary (23, 17.8%), and higher (education 17, 13.2%).
Six patients (4.7%) did not answer this question. The
majority of patients were employed (91, 70.5%); there

followed the retired (35, 27.1%), and unemployed (3,
2.3%).

The mean duration of low back pain was 115.6 =
110.0 months (minimum 3, maximum 480).The mean
VAS score at the first interview was 6.2 + 1.9 points
(minimum 1, maximum 10). The mean score on the EQ-
5D visual analog scale at the first interview was 53.4 +
16.1 points (minimum 10, maximum 90) and the mean
score of the 5-dimension EQ-5D at the first interview
was 3.8 + 1.5 points (minimum 0, maximum 8).

At the second interview conducted after ten days of
physical therapy, the following mean scores were
obtained: VAS: 4.4 + 2.0 points (minimum 0, maximum
10), EQ-5D: 3.0 + 1.5 points (minimum 0, maximum
8), and EQ-VAS: 63.8 + 15.5 points (minimum 25,
maximum 95).

The patients had 3.7 + 0.7 different physical therapy
procedures per day (minimum 2, maximum 5). These
included: group exercise (75, 58.1%), electrotherapy
(148, 79.1%), magnetotherapy (14, 10.9%), ultrasound
(14, 10.9), thermotherapy (61, 47.3%), massage (107,
82.9%), lumbar traction (22, 17.1%), and thermal water
gymnastics (45, 34.9%).

3.2 Analysis of the Slovene ODI questionnaire

The mean ODI score at the first interview was 15.6 +
8.6 points (minimum 1, maximum 41) (Table 1), and
the mean disability score was 31.0 = 17.3 (minimum 2,
maximum 82). According to the disability the patients
were assigned to the following five groups according
to the level of their disability: minimal disability (38,
27.0%), moderate disability (43, 30.5%), severe
disability (27, 19.1%), crippled (5, 3.5%), and bed-
bound (1, 0.7%). Data were not available for 27 (19.1%)
patients. Cronbach’s a for the Slovene ODI at the first
interview was 0.876 (Table 1). A good correlation was
established between the Slovene ODI and VAS, EQ-
5D, and EQ-VAS (r=0.630, p<0.001;r=0.657, p<0.001;
r=-0.510, p<0.001, respectively).

The mean score obtained at the second interview was
12.9 + 9.0 points (minimum 0, maximum 43) (Table 1)
and the mean disability score was 25.8 + 18.0 points
(minimum 0, maximum 86). The patients were assigned
to five groups according to their disability level: minimal
disability (55, 39.0%), moderate disability (32, 22.7%),
severe disability (21, 14.9%), crippled (4, 2.8%), and
bed-bound (1, 0.7%). Data were not available for 28
(19.9%) patients. Cronbach’s a for the Slovene ODI
at the second interview was 0.901 (Table 2). A good
correlation existed between the Slovene ODI and
VAS, EQ-5D, and EQ-VAS (r=0.491, p<0.001;r=0.725,
p<0.001; r=-0.648, p<0.001, respectively).



90

Zdrav Var 2011; 50

Table 1. Scores for individual and all ODI items.
Tabela 1. Tocke pri posameznih vprasanijih in seStevek tock vprasalnika ODI.

ltem Mean (first Mean (second SD (first interview) SD (second

Vprasanje interview) interview) Standardni odklon interview)
Povprecje (prvi Povpredje (drugi (prvi intervju) Standardni odklon
intervju) interviju) (drugi intervju)

Pain intensity

Jakost bolecine 2.4 15 15 16

Personal care 0.8 0.6 1.0 0.9

Osebna nega

Lifting 26 2.1 15 14

Dvigovanje bremen

Walking 0.8 0.7 1.1 1.0

Hoja

Sitting

Sedenje 2.1 2.1 1.1 1.3

Standing 2.0 17 11 1.4

Stanje

Sleepmg 1.2 0.8 1.5 1.3

Spanje

Sexlite 1.0 0.9 1.3 1.3

Spolno Zivljenje

Sociallfe |47 1.3 1.3 1.3

Druzabno zivljenje

Travelling 1.4 1.3 1.1 1.1

Potovanje
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Table 2. Item-total statistics — the Slovene version of the ODI questionnaire.

Tabela 2. Statistika vseh vprasanj slovenske razli¢ice vprasalnika ODI.

ltem Corrected item-total Squared multiple correlation Cronbach’s a if item
Vprasanje correlation R R2 deleted
Popravljena korelacija vseh Multipla korelacija na kvadrat | Vrednost Cronbachovega
vprasanj R R2 koeficienta q, ¢e
vprasanije izlo¢imo
First interview Second First interview Second First Second
Prvi intervju interview Prvi intervju interview interview interview
Drugi Drugi Prvi intervju | Drugi
intervju intervju intervju
Pain intensity | ) 444 0.672 0.286 0.501 0.874 0.891
Jakost bolecine
Personal care | 54 0.627 0.432 0.438 0.864 0.894
Osebna nega
Lifting
Dvigovanje 0.580 0.618 0.398 0.403 0.867 0.893
bremen
X'V;!"”g 0.614 0.594 0.458 0.474 0.864 0.895
Sitting 0.546 0.698 0.344 0.552 0.868 0.888
Sedenje
Standing 0.513 0.583 0.356 0.395 0.870 0.895
Stanje
Sleeping 0.554 0.580 0.399 0.414 0.869 0.896
Spanje
Sexlife 14235 0.710 0.598 0.582 0.854 0.887
Spolno zivljenje
Social life
Druzabno 0.724 0.764 0.563 0.652 0.854 0.883
zivljenje
Travelling 0.708 0.751 0.552 0.626 0.857 0.886
Potovanje

Item analysis of the results obtained at the first interview
showed that item-total correlations (discriminative
indices) ranged from r=0.499 (pain intensity) to r=0.732
(sex life) (Table 2). At the second interview, they ranged
from r=0.580 (sleeping) to r=0.765 (social life).
Explorative factor analysis revealed only one factor
which accounted for 49.2% of the total variance at the
first interview, and for 54.1% of the total variance at
the second interview (Table 3).

3.3 Sensitivity to change

The difference between ODI scores of the first
interview and ODI scores obtained at the second
interview was 2.7 + 5.2 (p<0.001); for ODI disability

scores the difference was 5.4 = 10.5 (p<0.001). ES
was 0.30. Significant improvements were observed
for the following items: pain intensity, personal care,
lifting, standing, sleeping, sex life, and social life.
The first item exhibited the greatest change (Table
4). The intensity of pain on the VAS scale reported
after ten days of physical therapy decreased by an
average of 1.7 + 1.8 points (p<0.001). ES was 0.85.
After a 10-day course of physical therapy, overall
health on the EQ-VAS improved by an average of
10.3 + 15.2 (p<0.001). ES was 0.64. An average
decrease in EQ-5D scores after a 10-day programme
of physical therapy was 0.8 + 1.2 points (p<0.001).
ES was 0.53.
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Table 3. Results of explorative factor analysis of the Slovene ODI*.
Tabela 3. Rezultati eksplorativne faktorske analize slovenske razlicice vprasalnika ODI.

ltem Component 1
Vprasanje Komponenta 1
First interview Second interview
Prvi intervju Drugi intervju
Pain intensity
Jakost bole€ine 0.579 0.743
Personal care 0.719 0.699
Osebna nega
Lifing 0.663 0.690
Dvigovanje bremen
Walking 0.716 0.682
Hoja
Sitting
Sedenje 0.629 0.770
Standing 0.610 0.664
Stanje
Sleeping 0.648 0.653
Spanje
Sexlie 0.812 0.781
Spolno Zivljenje
Social life. 0.806 0.831
Druzabno zivljenje
Traveling 0.784 0.814
Potovanje

* Extraction method: principal component analysis
* Metoda ekstrakcije: temeljna komponentna analiza

4 Discussion

Our study showed that the Slovene version of ODl is a
reliable and valid instrument for measuring disability in
patients with chronic non-specific low back pain. It has
good sensitivity to change and is therefore a good tool
for measuring outcomes of physical therapy in patients
with chronic non-specific low back pain.

The Slovene ODI demonstrated good reliability (internal
consistency), which is in accordance with the results of
the original study (12) and other investigations (20-25).
In some studies, the sex life item proved problematic
and was therefore eliminated to assure better internal
consistency (20). In our study, item analysis showed
good internal consistency of all items. Explorative
factor analysis revealed only one factor inconsistent
with the findings of Chow and co-workers (20). Their
study revealed two factors indicating that the patients
perceived their disability level as high when they

engaged in sexual activity. The authors attributed
this different perception of sex life to different cultural
beliefs (20). In our study, the item-total correlation
for the majority of items exceeded 0.6 (Table 2), an
observation indicating that each item forms a single
factor with other items. This finding is consistent with
other studies (12) and justifies the use of the 10-item
Slovene ODI.

A good correlation with VAS, EQ-5D and EQ-VAS
in both interviews indicates good criterion-related
validity (concurrent validity) of the Slovene ODI. A
good correlation with VAS was reported also in other
studies, with correlation coefficients ranging from 0.62
to 0.82 (17, 24, 26, 27). We found no reports on the
correlation between EQ-5D and ODI. In one study,
a good correlation, with a correlation coefficient of
r=0.78, was established between ODI and Short Form
36 (SF-36), another instrument for measuring patients’
quality of life (28).
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Table 4. Sensitivity to change for individual items of the Slovene version of ODI.
Tabela 4. Obcutljivost na spremembo pri posameznih vprasanjih slovenske razlicice vprasalnika ODI.

| Mean difference in pre- and post-physical therapy ODI scores + SD
tem . . N - N ) . -
Vpraganje Povpredje razlik v seStevku tock na zagetku in na koncu fizikalne terapije | p

= standardni odklon (SD)
Pain intensity
Jakost bolecine 1.0+14 <0.001
Personal care 024009 0.002
Osebna nega
Lifing 0.4+ 1.1 <0.001
Dvigovanje bremen
Walking 0107 0.096
Hoja
Sitting
Sedenje -0.1+£0.9 0.569
Standing 0.2+07 <0.001
Stanje
Sleeping 0.3 1.1 0.002
Spanje
Sexlite 0.2+0.9 0.014
Spolno zZivljenje
Sociallife 154410 <0.001
Druzabno zivljenje
Traveling 0.1:0.8 0427
Potovanja

In our study, the effect size for the Slovene ODI after
the completion of physical therapy was similar to that
in the Brazilian-Portuguese version (26), but lower
than in other studies (29-32). Various factors, such
as differences in subject population, study design,
type of intervention, and others, may be responsible
for this discrepancy (11). However, considering that
clinically irrelevant changes may occur in function scale
scores, the concept of specificity is also important in
the assessment of sensitivity (29). In our study, ESs
for VAS, EQ-5D, and EQ-VAS were moderate or high,
which indicates good sensitivity of these instruments
to clinical change. A highly significant correlation
between the ODI score and scores of the above
mentioned instruments suggests that the Slovene ODI
has satisfactory sensitivity to change, even though its
ESs were lower than those obtained with VAS, EQ-5D,
and EQ-VAS. Since the consensus calls for a minimal
change of 10 points to be clinically significant (13, 14),
our results should be interpreted with caution.

The strengths of our study include its prospective
design, enrollment of all consecutive patients

according to the inclusion criteria, use of valid and
reliable instruments sensitive to clinical change, and
use of standard methods of questionnaire translation.
Also, our group of patients is similar to a national
sample of family practice attendees in terms of age
and sex (32). There are also limitations to this study:
patients were recruited from only one physical therapy
department, which may contribute to a selection
bias. Test-retest reliability and responsiveness of the
Slovene ODI were not determined

5 Conclusions

Our study showed that the Slovene ODI is a reliable
and valid instrument for assessing outcomes of
physical therapy in patients with chronic non-specific
low back pain. It has a satisfactory sensitivity to clinical
change, which justifies its use in clinical settings.
Further studies should address its test-retest reliability
and responsiveness, and test its validity in different
subject populations.



94

Zdrav Var 2011; 50

Acknowledgements

The author thanks Professor Janko Kersnik, MD, PhD
for reviewing the manuscript, and Alenka Kosir, MD,
for her help with data collection. Sincere thanks to all
patients who participated in the study.

References

1.

10.

11.

12.

13.

14.

15.

World Health Organization. International Classification
of impairments, disabilities and handicaps: a manual of
classification relating to the consequences of disease. Available
at: http://www.cdc.gov/nchs/icd.htm.

Reid MC, Williams CS, Gill TM. Back pain and decline in lower
extremity physical function among community-dwelling older
persons. J Gerontol A Biol Sci Med Sci 2005; 60: 793-7.
Leveille SG, Zhang Y, McMullen W, Kelly-Hayes M, Felson DT.
Sex differences in musculoskeletal pain in older adults. Pain
2005; 116: 332-8.

Wynne-Jones G, Dunn KM, Main CJ. The impact of low pain
back on work: A study in primary care consulters. Eur J Pain
2008; 12: 180-8.

Pengel LM, Herbert RD, Maher C, Refshauge KM. Acute low
back pain: systematic review of its prognosis. BMJ 2003; 327:
323-5.

Kersnik J, Car J, Svab |. Management of chronic low back pain
in family practice. Zdrav Var 2005; 44: 193-8.

Schiphorst Preuper HR, Reneman MF, Boonstra AM, Dijkstra
PU, Versteegen GJ, Geertzen JH, Brouwer S. Relationship
between psychological factors and performance-based and
self-reported disability in chronic low back pain. Eur Spine J
2008; 17: 1448-56.

Rocchi MBL, Sisti D, Benedetti P, Valentini M, Bellagamba S,
Federici A. Critical comparison of nine different self-administered
questionnaires for the evaluation of disability caused by low back
pain. Eur Med Phys 2005; 41: 275-81.

Finch E, Brooks D, Stratford P, Mayo N. Physical rehabilitation
outcome measures: a guide to enhanced clinical decision
making. 2nd ed, 2002.

Vianin M. Psychometric properties and clinical usefulness of
the Oswestry Disability Index. J Chiropr Med 2008; 7: 161-3.
Fairbank J, Couper J, Davies J, O’'Brian J. The Oswestry low
backpain questionnaire. Physiotherapy 1980; 66: 271-3.
Davidson M, Keating J. Oswestry Disability Questionnaire. Aust
J Physiother 2005; 51: 270.

Davidson M, Keating JL. A comparison of five low back disability
questionnaires: reliability and responsiveness. Phys Ther 2002;
82: 8-24.

Roland M, Fairbank J. The Roland-Morris Disability Questionnaire
and the Oswestry Disability Questionnaire. Spine 2000; 25:
3115-24.

Roland M, Jenner JR (eds.). Back pain: new approaches to
rehabilitation and education. Manchester: Manchester University
Press, 1989.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Fairbank JC, Pynsent PB. The Oswestry Disability Index. Spine
2000; 25: 2940-52.

Huskisson EC. Measurement of pain. Lancet 1974; 2: 1127-31.
The EuroQol Group. EuroQol — a new facility for the
measurement of health-related quality of life. Health Policy 1990;
16: 199-208.

Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation
of health-related quality of life measures: literature review and
proposed guidelines. J Clin Epidemiol 1993; 46: 1417-32.
Chow JHW, Chan CCH. Validation of the Chinese version of
Oswestry Disability Index. Work 2005; 25: 307-14.

Yakut E, Duger T, Oksuz C, Yorukan S, Ureten K, Turan D, et al.
Validation of the Turkish version of the Oswestry Disability Index
for patients with low back pain. Spine (Phila Pa 1976) 2004; 29:
581-5.

Lauridsen HH, Hartvigsen J, Manniche C, Korsholm L, Grunnet-
Nilsson N. Responsiveness and minimal clinically important
difference for pain and disability instruments in low back pain
patients. BMC Musculoskelet Disord 2006; 7: 82.

Mannion AF, Junge A, Fairbank JC, Dvorak J, Grob D.
Development of a German version of the Oswestry Disability
Index. Part 1: Cross-cultural adaptation, reliability, and validity.
Eur Spine J 2006; 15: 55-65.

Boscanios PJ, Sapkas G, Stilianessi E, Prouskas K, Papadakis
SA. Greek version of the Oswestry and Roland-Morris Disability
Questionnaires. Clin Orthop Relat Res 2003; 411: 40-53.
Coelho RA, Siqueira FB, Ferreira PH, Ferreira ML.
Responsiveness of the Brazilian-Portuguese version of the
Oswestry Disability Index in subjects with low back pain. Eur
Spine J 2008; 17: 1101-6.

Gronblad M, Hupli M, Wennerstrand P, Jarvinen E, Lukinmaa
A, Kouri JP, et al. Intercorrelation and test-retest reliability of
the Pain Disability Index (PDI) and the Oswestry Disability
Questionnaire (ODQ) and their correlation with pain intensivity
in low back pain patients. Clin J Pain 1993; 9: 189-95.
Lauridsen HH, Hartvigsen J, Manniche C, Korsholm L, Grunnet-
Nilsson N. Danish version of the Oswestry Disability Index for
patients with low back pain. Part 1: Cross-cultural adaptation,
reliability and validity in two different populations. Eur Spine J
2006; 15: 1705-16.

Beurskens AJ, de Vet HC, Koke AJ. Responsiveness of functional
status in low back pain: a comparison of different instruments.
Pain 1996; 65: 71-6.

Mannion AF, Junge A, Grob D, Dvorak J, Fairbank JC.
Development of a German version of the Oswestry Disability
Index. Part 2: Sensitivity to change after spinal surgery. Eur
Spine J 2006; 15: 66-73.

Stratford PW, Binkley JM, Solomon P, Gill C, Finch E. Assessing
change over time in patients with low back pain. Phys Ther 1994;
74:528-33.

Walsh TL, Hanscom B, Lurie JD, Weinsteim J. Is a condition-
specific instrument for patients with low back pain/leg symptoms
really necessary? Spine 2003; 28: 607-15.

Petek-Ster M, Svab |, Klancic D. Proportion and characteristics of
patients who measure their blood pressure at home: nationwide
survey in Slovenia. Srp Arh Celok Lek 2009; 137: 52-7.



