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Abstract
Objective
To translate the Bath Ankylosing Spondylitis Functional Index (BASFI) into Greek, and validate its psychometric
properties for the Greek patient population. Also, to assess the degree to which questions in the scale did address
common themes, using confirmatory factor analysis.

Methods
BASFI has been translated into Greek (BASFI-GrV), applied to 61 patients with ankylosing spondylitis, and validated
as follows: a) Cronbach’s alpha for the estimation of the internal consistency. b) Spearman’s correlation coefficient
for the assessment of test-retest reliability. c) Spearman’s correlation coefficient for the assessment of concurent
validity against the Hospital Anxiety and Depression Scale (HADS). d) Factor analysis.

Results
The results showed the following: a) The BASFI-GrV demonstrated good internal consistency (alpha: 0.75). b) Test-
retest scores produced no significant difference (p = 0.07). Spearman’s p correlation coefficient for test-retest was
high on average (r = 0.91, p < 0.001), and ranged from 0.56 to 0.94 for each item. c) Spearman’s p between BASFI-
GrV and HADS was 0.43 (p < 0.001). d) Factor analysis identified three factors with Eigen values ranging from 1.01
to 4.71, explaining totally 67.9 % of the variance.

Conclusion
Our findings indicate that BASFI-GrV is a valid and reliable questionnaire that can be used to evaluate the
functional status of Greek patients with ankylosing spondylitis.
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Introduction

Ankylosing spondylitis (AS) is a chron-
ic inflammatory disease of the sacroili-
ac joints and spine that may be associ-
ated with characteristic extraspinal le-
sions. Due to the progressive stiffness
of the spine, a considerable number of
patients with AS develop severe dete-
riorations in function (1). Although the
clinical findings may yield valid infor-
mation concerning disease activity and
progress, a consensus on what type of
measurements should be used and how
much they reflect the patient’s status is
not fully established (2, 3). Because the
lack of clear-cut measures in evaluat-
ing the status of the patients makes it
difficult to assess the effectiveness of
all treatment modalities, the Assess-
ment in Ankylosing Spondylitis Work-
ing Group (ASAS), a group of experts
dealing with AS, has recommended a
core set to be used in clinical trials in-
volving patients with AS (4). One of the
instruments that has been recommend-
ed in the literature review (3), and by
the ASAS Group for measuring physi-
cal function is the Bath Ankylosing
Spondylitis Functional Index (BASFI)
(4). Developed by Dr. Andrew Calin
(5), it was one of the first self-report
functional status measures, and has be-
come one of the dominant instruments
in many disease areas. It is widely used
throughout the world and has become
a de facto mandated outcome meas-
ure for clinical trials in seronegative
arthritis (4). The BASFI consists of
eight questions on daily activities and
two additional questions that assess
patients’ ability to cope with everyday
life (5). Each question is answered on
10-cm horizontal visual analogue scale
(VAS). The VAS has no distinguish-
ing marks except the words “easy” and
“impossible” at either end of the line
to indicate the direction of the sever-
ity. The mean of the ten scales results
in the BASFI score (0-10), with higher
scores indicating more severe impair-
ment (5). The BASFI satisfies the crite-
ria for the design of a functional index.
It is quick and easy to complete, and is
reliable and sensitive to change across
the spectrum of the disease (5). It has
been shown to be more discriminative
and responsive compared with other
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instruments (5-8), and has been shown
to be reliable and valid in different lan-
guages and contexts (9-13).

Since in patients with rheumatic condi-
tions, the clinical or research need for
functional evaluation, frequently aris-
es, it is necessary to demonstrate the
reliability and validity of this instru-
ment in other languages and cultures.
To our knowledge, BASFI has not been
translated and evaluated for the Greek
population. For this reason, we pro-
ceeded with the translation of the ques-
tionnaire into Greek, designated Greek
version of BASFI (BASFI-GrV). We
assessed the psychometric properties
of the Greek version by enrolling pa-
tients with ankylosing spondylitis.

The purposes of this study were to as-
sess: 1) the reliability of the BASFI-
GrV in a Greek patient population with
ankylosing spondylitis, 2) the validity
of this instrument in those patients,
and 3) to assess the degree to which
questions in the scale did address com-
mon themes, using confirmatory factor
analysis.

Material and methods

Scale translation

BASFI questionnaire was translated
into Greek by a bilingual Greek native
speaker who was a college teacher of
English with an English language uni-
versity degree and by a Greek native
health professional. The Greek transla-
tion of BASFI was translated back into
English by a bilingual Greek native
speaker who was a college teacher of
English with an English language uni-
versity degree and had no access to the
original text. We confirmed the accura-
cy of the translation and refined some
expressions that seemed appropriate for
a better understanding. The final Greek
version of the scale, as agreed by the
translators and the authors designated
BASFI-GrV, was applied to Greek pa-
tients with ankylosing spondylitis.

Subjects and administration

The approval of the study protocol was
given by the institutional ethics com-
mittee. The patients (n. = 67) were re-
ferred by their rheumatologist to the
physical therapy department of “Papa-
georgiou” general hospital. Participants
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were referred with the diagnosis of an-
kylosing spondylitis and we assessed
the eligibility of the patients for the
trial. Patients with cognitive and lan-
guage impairment were excluded from
the study. Finally, 61 subjects were
recruited to the study (four refused to
participate and two had a language bar-
rier), and were instructed how to com-
plete the questionnaires.

The participants were given a base-
line copy of BASFI-GrV in addition
to a copy of the Hospital Anxiety and
Depression Scale (HADS) (14, 15).
They were also asked to provide demo-
graphic information and details of their
age, gender, medication, and symptom
duration. Patients were followed-up by
postal questionnaires 4 to 6 days after
their initial outpatient appointment and
these follow-up questionnaires con-
tained the BASFI-GrV and HADS.
They were instructed to complete them
and return them by mail. The response
rate at baseline was 91%.

Reliability analysis

The reliability of a scale is the extent to
which it measures the outcome of in-
terest in a reproducible and consistent
fashion. We used internal consistency
and test-retest methods to assess relia-
bility (16). Internal consistency is a
measure of the extent to which items on
a scale give consistent responses (16).
We used Cronbach’s alpha, a widely
used method based on correlation be-
tween items making up a scale.

The test-retest reliability of a scale is a
measure of its repeatability during an
interval when no change in a subject’s
health is expected (17). If the subject’s
health does not change between test and
retest the difference in scores should
not differ significantly from zero (17).
We assessed the level of test-retest re-
liability using Spearman’s correlation
coefficient.

We used confirmatory factor analysis
(18) to assess the degree to which ques-
tions in the scale did address common
themes. Using the patterns of inter-cor-
relations among item responses, factor
analysis groups items that appear to
measure discrete factors. We used the
principal component analysis as an ex-
traction method. Factors were retained

Table I. Characteristics of the subjects.

Parameter

Subjects (N =61)

Age (mean, SD, range)

Gender (male, female)

Disease duration in years (mean, SD, range)
Medication (yes, no)

Pain (VAS) (mean, SD)

ESR (mm/h)

46.6, 11.5, 21-70
38,23
13.8,7.6,2-30
42,19
4.1,2.3
36.2,25.6

SD: standard deviation; VAS: visual analogue scale. ESR: Erythrocyte sedimentation rate.

Table II. Cross sectional differences among subjects on BASFI-GrV scale (N = 61).

Parameter n Mean SD F P
Age: 2.1 .20
<45 34 3.8 2.1
>45 27 4.6 2.0
Gender: 92 34
Males 38 3.9 2.2
Females 23 4.5 1.9
Medication: 5.81 01"
Yes 42 3.7 2.3
No 19 5.1 1.2

SD: standard deviation. *Significantly different (o = .

05).

in the analysis if their Eigen value, a
measure of how much variation can
be explained by the factor, exceeded 1
(19). We used the varimax method of
rotation as an aid to the interpretability
of the model.

To judge whether the sample had a suit-
able factorial structure, (i.e., whether
correlation between variables can be
explained by other variables), we used
measures of sampling adequacy. The
Kaiser-Meyer-Olkin  measure com-
pares correlation and partial correlation
coefficients; if values lie below 0.5, the
factor analysis should be reconsidered
or the item rejected. Bartlett’s Test of
Sphericity shows if the correlation ma-
trix is or is not an identical matrix (20),
and Determinant shows if the data per-
mit factor analysis (20).

Validity analysis

Validity of a scale is satisfactory if it
demonstrates the measures that it was
designed to measure. We assessed the
validity of the BASFI-GrV in terms
of its concurrent validity. Concurrent
validity, comparing a measuring tool
with a measurement standard, was as-
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sessed against the HADS. The HADS
is designed to detect the presence and
severity of relatively mild mood disor-
der likely to be found in non-psychiat-
ric hospital out-patients. It is intended
both as a screening device and to chart
progress over time (14). The scale con-
sists of 14 items, seven of which relate
to depression and seven to anxiety. Each
item provides four response categories
in terms of frequency or severity. The
scale is self-completed. There is less
evidence of the reliability of the HADS
than of its validity. The authors report
satisfactory internal consistency (14).
Subsequent evidence has confirmed
the validity of the HADS when tested
against other measurements of anxiety
and depression (14). We hypothesised
that the BASFI-GrV score at baseline
would be positively correlated with both
the anxiety and depression domains of
the HADS questionnaire. We assessed
the level of concurrent validity using
Spearman’s correlation coefficient.

Results
Descriptive statistics of subjects are
presented in Table I. Cross sectional
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differences among subjects on BASFI-
GrV scale are presented in Table IIL
Mean scores and SD of all BASFI-GrV
scales are presented in Table III.
Cronbach’s alpha for the sample was
0.75. Comparison between test-retest
scores produced no significant differ-
ence (p = 0.05) with a mean of 0.24
and SD 0.94. Spearman’s correlation
coefficients for test-retest was high on
average (r = 0.91, p < 0.001), and in
each of the 10 items was as follows:
item 1: r = 0.87, item 2: r = 0.77, item
3:r=0.72,item 4: r =0.85, item 5: r =
0.62, item 6: r = 0.80, item 7: r = 0.94,
item 8: r = 0.82, item 9: r = 0.78, item
10: r =0.56.

All values of sample adequacy tests al-
lowed further analysis. The Kaiser-Mey-
er-Olkin test was 0.82. Bartlett’s Test
of Sphericity was 271.9 (p <0.001) and
Determinant value was 0.003. Three
factors were identified with Eigen val-
ues ranging from 1.01 to 4.71 (Table
IV), explaining totally 67.9 % of the
variance. The items were spread across
three factors (A, B, and C). Factor A
contains items 1, 2, 3, 4 and 8; Factor B
contains items 5, and 6; Factor C con-
tains items 5, 9, and 10.

The BASFI-GrV was positively corre-
lated with all HADS domains at the .05
level. Spearman’s correlation coeffi-
cient between the two scale scores was
0.43 (p <0.001), providing an index of
acceptable concurrent validity.

Discussion

In this study, we investigated the relia-
bility and validity of the Greek version
of BASFI questionnaire in a Greek
population of patients with ankylosing
spondylitis. The results indicate that
the BASFI-GrV can be used to evaluate
the functional status in a Greek patient
population, as it satisfies conventional
psychometric criteria, and has similar
psychometric properties to the other
versions of the scale. The Greek ver-
sion of BASFI was applied to a group of
patients with mild functional disability
(BASFI total score mean 4.1 in a 0-10
scale), and proved to be easy to admin-
ister. The translation did not require
any major cultural adaptation because
the cultural similarity of the two socie-
ties containing the patient populations

Table III. Mean scores and SD on BASFI-
GrV scale (n = 61).

Item number (Q) mean SD
Ql 3.7 2.7
Q2 3.8 2.7
Q3 4.0 2.6
Q4 4.2 2.6
Q5 5.9 7.6
Q6 5.0 6.2
Q7 4.7 6.6
Q8 44 32
Q9 4.1 2.4
Q10 43 2.2
Total 4.1 2.1

SD: standard deviation.

Table IV. Factor analysis - factor loading
coefficients.

Item number Factor A Factor B Factor C

Ql 0.85

Q2 0.84

Q3 0.79

Q4 0.81

Q5 0.78
Q6 0.47

Q7 0.83

Q8 0.62

Q9 0.54
Q10 0.71

is high. Most items could be translated
with vocabulary equivalence. Empha-
sis was given to the selection of words
easily conceivable from patients with a
lower cultural and educational level in
order to avoid deteriorated understand-
ing.

The observed differences in total BAS-
FI scores among parameters (Table II)
probably underlie the true differences
between patients with different age,
gender, and the use or not of medica-
tion. The only characteristic in which a
difference was recorded is the “use of
medication”. Indeed, as it is expected,
patients that do not use medication have
greater values of disability scores.

Its reliability as determined by Cron-
bach’s alpha coefficient had a value
close to the reliability value of the
similar studies (9-13). More specifi-
cally, internal consistency (Cronbach’s
alpha) in Swedish versions was 0.86
(9), in Finish versions was 0.94 (11),
in German versions was 0.81 (10), in

574

Spanish versions was 0.68 (intraclass
correlation coefficient) (12), and in
Turkish versions was 0.91 (13). We
also collected data from test-retest
comparisons consistent to the data from
the original scale (r = 0.89, p < 0.001)
(5), and correlation coefficients ranged
from 0.62 to 0.94 over the ten items.
Between test-retest comparisons, no
significant differences were produced.
This agreement demonstrates the abili-
ty of the scale to give consistent results
during the 4-6 days reference period of
the questionnaire.

The data from the factor analysis sug-
gest that the instrument is not unidi-
mensional; it has been identified three
domains with equal weights with mini-
mal overlap among the identified fac-
tors. Items 6 and 8 demonstrated mod-
erate overlap mainly between Factors
A and B. Finally, item 9 demonstrates
significant overlap between all three
domains. To our knowledge, there is
no published data concerning factor
analysis of the scale. Our factor analy-
sis demonstrated domain forming as
follows: Factor A contains items 1, 2,
3, 4, and 8 that address issues of func-
tion related to spinal mobility. Factor
A explains 47% of the variance, over
half of the totally explained variance,
showing an impressive attribution to
defining disability. Factor B contains
items 6 and 7 that are related to specific
functional issues, stairs and standing.
Factor C contains items 5, 9, and 10.C
that are related mainly to more general
functional activities, such as sports ex-
ercising, and everyday activities. The
values for Cronbach’s alpha indicate
that overall the scale shows a level of
homogeneity consistent with a single
scale score, an overall arthritis “sever-
ity” measurement.

Anxiety and depression in rheuma-
tological patients are closly linked to
motor disability. It is quite frequent in
those patients to record distress exacer-
bating caused by decreased functioning
(21), therefore a comparison of BASFI-
GrV scores with HADS scores could
be an index of concurrent validity. The
results of our study provide support for
the concurrent validity of HAQ-GrV.
In the similar studies, the validation pa-
rameters used, included measurements
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of disease activity, mobility, general
influence of the disease, and laboratory
values. The results reflected significant
correlations, although some skepticism
arises due to limitations of some of the
parameters like acute phase reactants,
in clinical ankylosing spondylitis trials
(22).

Our study resulted in the generation of
a validated Greek version of BASFI
questionnaire which was proved to
have psychometric properties analo-
gous to the original and the other simi-
larly tested European versions. We
found BASFI-GrV to be a valid and
reliable questionnaire that can be used
to evaluate the overall functional stat-
us of Greek patients with ankylosing
spondylitis.
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APPENDIX
The Greek version of Bath Ankylosing Spondylitis Functional Index (BASFI-GrV).

Odnyiec. Bake éva onpddt mve og KABe ypappn TopakdT® Tov vo SnAdvel To eminedo g
duvardtnthg cov, yo kdbe p and TG mopakdT® dpacTNPOTNTEG KOTA T ddpKewWL TG
televtaiog efoopadags.

(1) Noa @opdg Tig KAAToEG GOV 7| EPAPUOCTE povya. pe PonBeta 1 Bonbnpata.

EYKOAO AAYNATO

(2) Na oxvferg pe ) péon 6oV UTPOGTAE VO OTIKAGELS £V, GTVAS OO TO TATMUO XWPig
Bononua.

EYKOAO AAYNATO

(3) Na @taveig og Eva ynio paot yopic fondela 1 fondnpata.

EYKOAO AAYNATO

(4) Na onkdvecor amd o Kopékia tpomelopiog ympic pTpdtoa ywpig vo xpnoYLoToteic Ta
xépro oov 1 dAAn PonBeta.

EYKOAO AAYNATO

(5) Na onkdvecor amd To Tadtwpa ywpic fondewa amd v TALTH GOov.

EYKOAO AAYNATO

(6) Noa otékeocou ywpig vrootpEn yw 10 Aemtd xwpic evoyinon.

EYKOAO AAYNATO

(7) No avePaiveig 12-15 okalid yopic va mavels v Kovraoth 1 koo fondnua fadiong,
pe éva oot oe kGO GKAAL.

EYKOAO AAYNATO

(8) Na xortdlers miom and Tov MO 6oL YWPig va oTPiPelg To odpe Gov.

EYKOAO AAYNATO

(9) No kévelg cOUATIKG amoTnNTIKEG dpacTnPOTNTES (T.Y. AOKNOES PLGIKODEpaTeing,
KNTOVPIKT 1] 6TTop).

EYKOAO AAYNATO

(10) No kéverg Tig SovretEg OAng TG Npépac, €ite eivar oTo omitt eite givar 6T SovAEL.

EYKOAO AAYNATO
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