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Abstract
Objectives
The Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), the Bath Ankylosing Spondylitis Functional Index
(BASFI) and the Dougados Functional Index (DFI) are the most commonly used instruments to measure disease activity and
functioning in ankylosing spondylitis (AS). The aim of this study was to translate, adapt and validate these instruments into
the Spanish language.

Methods
The BASDAI, BASFI, and DFI questionnaires were translated into Spanish by three independent bilingual physicians who
were familiar with the medical aspects of ASand by one professional translator. Two rheumatol ogists familiar with
instrument validation, and who were aware of the pur pose of the study, examined semantic, idiomatic and conceptual issues
and produced by consensus unified versions of each instrument. English back-translations from the Spanish were done by a
professional trandlator unaware of the original version. Both English versions were compared, and where needed,
modifications to the Spanish versions were made. The Spanish versions were administered to 61 ambulatory patients with AS
and to 80 patients with undifferentiated spondyl oarthropathy for validation purposes. Reliability and responsiveness were
measured in 28 patients participating in a physiotherapy program.

Results
Reliability showed an acceptable 24-hour test-retest intraclass correlation coefficient (ICC) — BASFI ICC: 0.68, 95% Cl:
0.29-0.85; BASDAI ICC: 0.74, 95% CI: 0.52-0.88 and DFI ICC: 0.87, 95% Cl: 0.73-0.94. The construct validity of the
instruments was evaluated, and BASDAI was correlated with disease activity measured by the total enthesis count (rg 0.34);
general well being in the last week (r¢ 0.7); spinal pain (rg 0.53) and duration of morning stiffness (r.: 0.64). BASFI corre-
lated with Schober’stest (r.: -0.4); occipital-wall distance (r. 0.38) and thoracic expansion (r. -0.3). DFI correlated with
Schober’stest (r: - 0.36); occipital-wall distance (rg 0.29) and chest expansion (r -0.3). The correlation among DFI and
BASFI wasr, 0.83. All instruments showed clinical responsiveness in the physiotherapy program (baseline and end of
program; mean = SD): BASDAI: 6.25+ 1.97 and 3.07 £ 2.04 (p=0.0001); BASFI: 5.68 + 2.29 and 2.88 + 1.77 (p=0.0001);
DFI:16 £ 7.6 and 8.0 + 5.5 (p=0.001) with effect sizes and standardized effect sizes> 1.

Conclusions
The Mexican Spanish versions of the BASDAI, BASFI, and DFI showed adequate reliability, validity and responsiveness to
clinical change. These instruments can be used in the clinical evaluation of Spanish-speaking patients with AS
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Introduction

Ankylosing spondylitis (AS) is an
HLA-B27 associated chronic inflam-
matory disease of the peripheral and
axial joints and entheses which may
lead to various degrees of disability (1).
The assessment of ASin different set-
tings for disease control, symptom
modification and clinical record keep-
ing is currently done through endpoints
emphasizing disease activity and func-
tion (2). Currently there are three
instruments that are reliable, valid, and
sensitive to change that have been rec-
ommended by the AS assessment
(ASAS) working group to measure
such domains. One of these, the Bath
Ankylosing Spondylitis Disease Activi-
ty Index (BASDAI) (3) measures dis
ease activity while the two others, the
Bath Ankylosing Spondylitis Function-
a Index (BASFI) (4) and the Dougados
Functiona Index (DFI) (5) measure
functioning.

Because of the worldwide distribution
of AS, which depends on the preva-
lence of HLA-B27, and the need for
homogenous measures of disease activ-
ity and function, instruments have to be
cross culturally adapted to different
populations. Therefore, we trandated,
adapted, and validated the original
English versions of these three instru-
ments according to accepted guidelines
(6) to be used in Spanish-speaking
patients with AS.

Material and methods

Instruments

The BASDAI (3) is a six-item self-
administered quegtionnaire that mea
sures symptoms such as fatigue, spinal
pain, pain and/or swelling of the
periphera joints, localized tenderness,
and morning stiffness during the last
week. Questions are presented in the
form: “How would you describe the
overall level of...”. It also measuresthe
severity and duration of stiffness (0
hours to 2 or more hours). The first five
items are answered on 0-100 mm visu-
a analogue scales (VAS) with “none”
anchored at one extreme and “very
severe” at the other. The test-retest reli-
ability provided in the origina publica
tion (3) was 0.93 and the mean change
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— as a measure of responsiveness —
reached 16% after a three-week phys
iotherapy program. Effect size calcula-
ed from the original publication was
0.5.

The BASFI isaself-administered ques-
tionnaire (4) that measures the ability
of theindividual to perform 10 items of
daily living activities. Each item is
answered on 0-100 mm VAS ranging
from “easy” at one end to “impossible”
a the other. The BASFI test-retest
score was 0.89 in the original valida-
tion study. The effect size calculated
from the original publication was 0.49.
The DFl is also a self-administered
guestionnaire (5) that measures the
capability of the individual to carry out
20 activities of daily living on a3-grade
Likert scale (0 = yes with no difficulty;
1 = yes, but with difficulty; and 2 = no).
The score ranges from 0 to 40. The DFI
intra-class correlation coefficient is
high (ICC: 0.86). Sensitivity to change
was originally measured in a nons-
teroidal anti-inflammatory drug, place-
bo controlled double-blind study.
Effect size obtained from origina data
was0.5.

Translation procedure

Trangdlation. Origina English versions
of the questionnaires were provided to
three bilingual physicians and one pro-
fessional translator who were aready
aware of the purpose of the study and
who were aso familiar with the treat-
ment and physical limitations of AS.
All four were asked to independently
produce Spanish versions of these
instruments by translating and adapting
al questions according to the charac-
teristics of our patients. These four ver-
sions were reviewed, and reconciled
versions of each instrument were
obtained by consensus. These versions
were refined by two independent
rheumatologists, familiar with the pro-
cess of instrument validation, who
examined semantic, idiomatic and con-
ceptual issues.

Adaptation. Some changes were neces-
sary for cultural adaptation. Based on
the results of previous studies using
visual analogue scales (VAS) and
numerical scalesin our clinical settings



(7, 8), the VAS in the BASFI and the
BASDAI were transformed to numeri-
ca rating scaes from 0 to 10 to
improve the patient’s understanding.
Items 1 and 3 in the BASFI required a
better description of the type of aids
needed as these devices are not com-
monly used in Mexico. Item 7 aso
required extra wording to improve
understanding. In the BASDAI the
term “line” was replaced by “scale” in
the instructions section to be consistent
with the response options presented.
Item 3 required an “or” in pain or
swelling instead of pain/swelling to
improve understanding. Item 6 was
simplified by asking “How long does
this stiffness last?’ (¢Cuanto le dura
esa rigidez?). The response options
were presented as a continuous line,
going from cero to 2 or more hours,
with numbers under the line indicating
every haf hour instead of every 15
minutes as the original. The DFI ques
tionnaire did not present particular dif-
ficulties in terms of adaptation.

Back-trandation. The reconciled ver-
sions were given to a professional
translator who was asked to produce
literal translations to English. Both
English versions (the original and the
back-translated versions) were com-
pared and final Spanish versions were
produced (see Appendixes 1-3).

Validation process

The sample. Participants were seen at
rheumatology clinics at the Hospital
General de México and the Instituto
Nacional de Ciencias Médicasy Nutri-
cion Salvador Zubirén, two terciary
care centersin Mexico City. All partici-
pants were asked to fill out the Span-
ish-language questionnaires in a self-
administered format under the supervi-
sion of an interviewer who was able to
provide some help, if needed. Reliahili-
ty was measured by 24-hour test retest-
ing using the intra-class correlation
coefficient in 28 patients with AS who
participated in a physiotherapy pro-
gram. Values higher than 0.75 were
considered important. Agreement was
graphically presented by plotting the
difference against the mean according
to Bland and Altman (9).

Validation. A total of 144 patients were
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evaluated, 64 with AS and 80 with
undifferentiated spondyloarthropathy.
They filled out the questionnaires and
underwent a comprehensive clinical
evaluation. Constructs used for disease
activity to validate the BASDAI were
the total enthesis count, general well
being in the last week, spina pain and
duration of morning stiffness. The
functional instruments (BASFI and
DFI) were validated against the
Schober’s test, occipital-wall distance
and chest expansion. We al so used con-
current validation between these two
indices. Correlation using Spearman’s
rank correlation coefficient (r) in the
expected direction was expected, val-
ues of r,, 0.4 were considered clinically
relevant. Responsiveness was mea-
sured in the subgroup of patients with
AS who participated in an intensive
physiotherapy program. Effect size was
defined as the mean change after treat-
ment compared with baseline, divided
by the standard deviation of the base-
line scores (10); in this regard, any
change 2 0.8 was considered a large
change (11). The standardized response
mean was also calculated by dividing
the mean change by the variance of
delta (12).

Results

General patient characteristics
Sixty-one patients with AS from two
referral centers participated in the vali-
dation study. Forty-eight (78%) were
mades. The age and disease duration
(mean + SD) inthe group were 28.6 + 9
years and 9.6 + 5.8 years, respectively.
Eighty patients with undifferentiated
spondyloarhropathy were also included
in the validation process, of whom
67.5% were male; age and disease
duration were 29 + 9 and 7 £ 6 years,
respectively. Overall, none of the
patients had difficulties in answering
any of the questionnaires;, patients
clearly understood and felt comfortable
with evaluating them.

Reliability and responsiveness were
evaluated in 28 patientswith AS partic-
ipating in a physiotherapy program.
Patients were re-tested 24 h after the
first administration of the question-
naires. Reliability showed an accept-
able 24-hour test-retest using the intra-
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class correlation coefficient. BASFI
ICC: 0.68, 95% CI: 0.29-0.85; BAS
DAI ICC: 0.74, 95% CI: 0.52-0.88 and
DFI 1CC:0.87, 95% CI:0.73-0.94. Fig-
ure 1 presents the Bland and Altman
plots for agreement. None of the obser-
vetions were located outside the 95%
confidence intervals, although impor-
tant variability was depicted.

Validity. Construct validity: BASDAI
was correlated with disease activity
measured by the total enthesis count
(rg 0.34); general well-being in the last
week (rg: 0.7); spinal pain (rg 0.53) and
the duration of morning stiffness (rg
0.64). BASFI correlated with the
Schober’s test (rg -0.4); occipital-wall
distance (rg 0.38) and thoracic expan-
sion (rg -0.3). DFI correlated with the
Schober’s test (rg - 0.36); occipital-
wall distance (rg 0.29) and chest
expansion (rg -0.3). The correlation
between DFI and BASFI wasr: 0.83.
Responsiveness. Twenty-eight patients
participating in a program of intensive
physiotherapy were compared with 20
subjects who declined to participate in
such a program for different reasons,
mainly inability to comply with the
schedule dueto job or school activities.
The program consisted in a flexible,
individualized program conducted by a
single trained physiotherapist. The pro-
gram was originally presented with a
frequency of three sessions per week
over a period of 4 months. Emphasis
was placed on pain, muscle strength,
elasticity and improving respiratory
muscle function. A mean of 28 sessions
over 6.5 weeks was obtained. The
results measured by all three instru-
ments — BASDAI, BASFI, and DFI —
showed a mean change of 50% in com-
parison to baseline. None of the other
outcome measures, including joint
swelling or tenderness and entheses
counts and mobility measures reached
thislevel of improvement. Effect sizes
were 1.6 for BASDAI, 1.2 for BASHI,
and 1.05 for DFI. The standardized
response means were 1.5 for BASDAI,
1.2 for BASFI and 1.5 for the DFI.
These changes were not seen in any
other variable in the control group
(Table 1). Effect sizes in the control
group were 0.07 for the BASDAI; 0.05
for the BASFI and -0.16 for the DFI.
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Discussion

The cross-culturally adapted versions
of the BASDAI, BASFI, and DFI pro-
duced in this study maintained al the
properties of the original English-lan-
guage versions of the instruments. All
of the procedures used to generate the
instruments followed the guidelines of
Guillemin et al. (6) for the cross-cultur-
a adaptation of health-related quality
of life instruments. Thus, disease activ-
ity and functioning in Spanish-speak-
ing patientswith AS may be adequately
evaluated with these versions of the
original instruments.

Thereliability of thesethreeversionsin
the 24 h test-retest showed acceptable
intraclass correlation coefficients (0.68
—0.87). The value for the DFI was sim-
ilar to that reported in the original pub-
lication. A 24-hour time frame was
selected to minimize any change in the
patient’s clinical condition that would
affect reliability. Although recall bias
could be a potential problem, the
adminstration of three different instru-
ments made it unlikely that they would
remember specificitemson all of them.
The reported reliability of the BAS-
DAI, BASFI, and DFI were 0.93. 0.89,
and 0.86, respectively in the original
papers using correlation coefficients
(3-5).

In addition, all three instruments were
sensitive to changesinduced by physio-
therapy. These changes were higher
than those seen in the original descrip-
tions of the BASDAI and BASFI, afact
which could be explained by the longer
duration of the physiotherapy program
in our setting. We should also consider
that the patientsin our study had higher
baseline values on the three instru-
ments that could imply a higher proba-
bility of significant changes after effec-
tive therapy. The mean changes and
effect size of the BASDAI, BASFI, and
DFI were much better in our study than
those seen in other measures of disease
activity and functioning assessed in the
study (i.e., enthesitis and swollen joint
counts, pain scales or the patient’'s

Fig. 1. Bland-Altman plotsfor the (A) BASFI;
(B) BASDAI; and (C) Dougados Functional
Index.




Table |. Responsiveness.
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Physiotherapy Control

Variable Baseline Fina pvaue Basdline Final p value

(x+SD) (x+SD) (x+£SD) (x+SD)
Patient’s global assessment 59+25 33/21 0000 48/32 59/33 ns
Physiotherapist’s
global assessment 58/ 20 31/18 0.000 47127 48/26 ns
Pain score 49/28 31/22 0.000 3.0/32 40/35 ns
BASDAI 6.2/19 3.0/20 0.000 29/26 27/ 26 ns
BASFI 57/ 23 29/18 0.000 38/ 36 361/37 ns
DFI 16.0/76 80/56 0000 80/71 92/75 ns

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis

Functional Index; DFI: Dougados functional index.

global assessment).

Not surprisingly, the ASAS working
group has recommended the use of
BASDAI and BASFI or DFI to obtain
outcome measures in AS patients par-
ticipating in clinical trials (2). In this
context, our study contributes to AS
assessment by providing reliable and
valid cross-culturally adapted Spanish
speaking versions that are sensitive to
change for the three most important
instruments of disease activity and
functioning in use thus far. Worth men-
tioning is the fact that our study incor-
porated numerical rather than visual
analogue scales for the BASDAI and
BASFI to facilitate the answering pro-
cess. Mexican (7) and Brazilian (13)
rheumatoid arthritis studies have previ-
ously shown that patients feel more
comfortable with numerical rather than
visual analogue scales. Regarding the
BASDAI and BASFI, van Tubergen et
al. (8) have recently demonstrated that
Dutch, Swiss, and Mexican patients
preferred numerical scales to the VAS

(38% versus 9% preference), and on
the other hand that more patients were
unable to answer the VAS (14 versus 2
out of 536 patients). More importantly,
van Tubergen's study (8) found no sig-
nificant differences in reproducibility
and responsiveness between the two
formats (on the 5-point Likert scales, as
well), suggesting that BASDAI and
BASFI numerical scales could replace
the original VAS.

The Spanish language versions of the
BASDAI, BASFI, and DFI produced in
this study may be administered to the
Mexican population and to popul ations
akin to Mexicans. Regarding other
Spanish-speaking populations, the use
of these versions may require slight
cross-cultural adaptations. Administra-
tion of these instruments to illiterate
patients will require interviewer assis-
tance and its methodologic properties
should be re-evaluated.
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