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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 AS and by one professional translator. Two rheumatologists familiar with 
instrument validation, and who were aware of the purpose 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 translator 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 spondyloarthropathy 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% CI:
0.29-0.85; BASDAI ICC: 0.74, 95% CI: 0.52-0.88 and DFI ICC: 0.87, 95% CI: 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 (rs: 0.34);
general well being in the last week (rs: 0.7); spinal pain (rs: 0.53) and duration of morning stiffness (rs: 0.64). BASFI corre-
lated with Schöber’s test (rs: -0.4); occipital-wall distance (rs: 0.38) and thoracic expansion (rs: -0.3). DFI correlated with
Schöber’s test (rs: - 0.36); occipital-wall distance (rs: 0.29) and chest expansion (rs: -0.3). The correlation among DFI and

BASFI was rs: 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 
A n kylosing spondylitis (AS) is an
HLA-B27 associated ch ronic infl a m-
matory disease of the peripheral and
axial joints and entheses wh i ch may
lead to various degrees of disability (1).
The assessment of AS in different set-
tings for disease contro l , s y m p t o m
modification and clinical record keep-
ing is currently done through endpoints
emphasizing disease activity and func-
tion (2). Curre n t ly there are thre e
instruments that are reliable, valid, and
sensitive to change that have been rec-
ommended by the AS assessment
(ASAS) wo rking 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-
al Index (BASFI) (4) and the Dougados
Functional 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
c ross cultura l ly adapted to diffe re n t
populations. Therefore, we translated,
a d ap t e d, and va l i d ated the ori gi n a l
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 BA S DAI (3) is a six-item self-
a d m i n i s t e red questionnaire that mea-
sures symptoms such as fatigue, spinal
p a i n , pain and/or swelling of the
peripheral joints, localized tenderness,
and morning stiffness during the last
week. Questions are presented in the
fo rm : “ H ow would you describe the
overall level of…”. It also measures the
s eve rity and duration of stiffness (0
hours to 2 or more hours). The first five
items are answered on 0-100 mm visu-
al analogue scales (VAS) with “none”
a n ch o red at one ex t reme and “ ve ry
severe” at the other. The test-retest reli-
ability provided in the original publica-
tion (3) was 0.93 and the mean change

– as a measure of re s p o n s iveness –
reached 16% after a three-week phys-
iotherapy program. Effect size calculat-
ed from the original publication was
0.5.
The BASFI is a self-administered ques-
tionnaire (4) that measures the ability
of the individual to perform 10 items of
d a i ly living activities. Each item is
answered on 0-100 mm VAS ranging
from “easy” at one end to “impossible”
at the other. The BASFI test-re t e s t
score was 0.89 in the original valida-
tion study. The effect size calculated
from the original publication was 0.49. 
The DFI is also a self-administere d
q u e s t i o n n a i re (5) that measures the
capability of the individual to carry out
20 activities of daily living on a 3-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
i n t ra - class corre l ation coefficient is
high (ICC: 0.86). Sensitivity to change
was ori gi n a l ly measured in a nons-
teroidal anti-inflammatory drug, place-
bo controlled doubl e - blind study.
Effect size obtained from original data
was 0.5 .

Translation procedure
Translation. Original English versions
of the questionnaires were provided to
three bilingual physicians and one pro-
fessional translator who were already
aware of the purpose of the study and
who were also familiar with the treat-
ment and physical limitations of AS.
All four were asked to independently
p roduce Spanish ve rsions of these
instruments by translating and adapting
all questions according to the charac-
teristics of our patients. These four ver-
sions we re rev i ewe d, and re c o n c i l e d
ve rsions of each instrument we re
obtained by consensus. These versions
we re re fined by two indep e n d e n t
rheumatologists, familiar with the pro-
cess of instrument va l i d at i o n , wh o
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 scales in our clinical settings
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(7, 8), the VAS in the BASFI and the
BASDAI were transformed to numeri-
cal rating scales from 0 to 10 to
i m p rove the pat i e n t ’s unders t a n d i n g.
Items 1 and 3 in the BASFI required a
better description of the type of aids
needed as these devices are not com-
m o n ly used in Mexico. Item 7 also
re q u i red ex t ra wo rding to improve
u n d e rs t a n d i n g. In the BA S DAI the
term “line” was replaced by “scale” in
the instructions section to be consistent
with the response options pre s e n t e d.
Item 3 re q u i red an “ o r ” in pain or
swelling instead of pain/swelling to
i m p rove unders t a n d i n g. Item 6 wa s
simplified by asking “How long does
this stiffness last?” (¿Cuánto le dura
esa ri gidez?). The response options
we re presented as a continuous line,
going from cero to 2 or more hours,
with numbers under the line indicating
eve ry half hour instead of eve ry 15
minutes as the original. The DFI ques-
tionnaire did not present particular dif-
ficulties in terms of adaptation. 
Back-translation. The reconciled ver-
sions we re given to a pro fe s s i o n a l
translator who was asked to produce
l i t e ral tra n s l ations to English. Both
English versions (the original and the
b a ck - t ra n s l ated ve rsions) we re com-
pared and final Spanish versions were
produced (see Appendixes 1-3).

Validation process
The sample. Participants were seen at
r h e u m at o l ogy clinics at the Hospital
G e n e ral de México and the Instituto
Nacional de Ciencias Médicas y Nutri-
ción Salvador Zubirán, t wo terc i a ry
care centers in 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. Reliabili-
ty was measured by 24-hour test retest-
ing using the intra - class corre l at i o n
coefficient in 28 patients with AS who
p a rt i c i p ated in a phy s i o t h e rapy pro-
gram. Values higher than 0.75 we re
considered important. Agreement was
grap h i c a l ly presented by plotting the
difference against the mean according
to Bland and Altman (9). 
Validation. A total of 144 patients were

eva l u at e d, 64 with AS and 80 with
u n d i ffe re n t i ated spondy l o a rt h ro p at hy.
They filled out the questionnaires and
u n d e r went a compre h e n s ive cl i n i c a l
evaluation. Constructs used for disease
activity to validate the BASDAI were
the total enthesis count, general well
being in the last week, spinal pain and
d u ration of morning stiffness. Th e
functional instruments (BASFI and
DFI) we re va l i d ated against the
Schöber’s test, occipital-wall distance
and chest expansion. We also used con-
c u rrent va l i d ation between these two
indices. Correlation using Spearman’s
rank correlation coefficient (rs) in the
expected direction was expected, val-
ues of rs > 0.4 were considered clinically
re l evant. Responsiveness was mea-
sured in the subgroup of patients with
AS who part i c i p ated 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 rega rd, a ny
change ≥ 0.8 was considered a large
change (11). The standardized response
mean was also calculated by dividing
the mean ch a n ge by the va riance 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
males. The age and disease durat i o n
(mean ± SD) in the group were 28.6 ± 9
years and 9.6 ± 5.8 years, respectively.
Eighty patients with undiffe re n t i at e d
spondyloarhropathy were also included
in the va l i d ation pro c e s s , of wh o m
67.5% we re male; age and disease
duration were 29 ± 9 and 7 ± 6 years,
re s p e c t ive ly. Ove ra l l , none of the
patients had difficulties in answering
a ny of the questionnaires; pat i e n t s
clearly understood and felt comfortable
with evaluating them.
R e l i ability and re s p o n s iveness we re
evaluated in 28 patients with AS partic-
i p ating in a phy s i o t h e rapy progra m .
Patients were re-tested 24 h after the
fi rst administration of the question-
naires. Reliability showed an accept-
able 24-hour test-retest using the intra-

class corre l ation coefficient. BA S F I
ICC: 0.68, 95% CI: 0.29-0.85; BAS-
DAI ICC: 0.74, 95% CI: 0.52-0.88 and
DFI ICC:0.87, 95% CI:0.73-0.94. Fig-
ure 1 presents the Bland and Altman
plots for agreement. None of the obser-
vations were located outside the 95%
confidence intervals, although impor-
tant variability was depicted. 
Va l i d i t y. C o n s t ruct va l i d i t y : BA S DA I
was corre l ated with disease activ i t y
measured by the total enthesis count
(rs: 0.34); general well-being in the last
week (rs: 0.7); spinal pain (rs: 0.53) and
the duration of morning stiffness (rs:
0.64). BASFI corre l ated with the
Schöber’s test (rs: -0.4); occipital-wall
distance (rs: 0.38) and thoracic expan-
sion (r s: -0.3). DFI correlated with the
S ch ö b e r ’s test (rs: - 0.36); occipital-
wall distance (rs: 0.29) and ch e s t
expansion (rs: -0.3). The corre l at i o n
between DFI and BASFI was rs : 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,
m a i n ly inability to comply with the
schedule due to job or school activities.
The program consisted in a fl ex i bl e,
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 re s p i rat o ry
muscle function. A mean of 28 sessions
over 6.5 weeks was obtained. Th e
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 measure s , i n cluding joint
swelling or tenderness and entheses
counts and mobility measures reached
this level of improvement. Effect sizes
were 1.6 for BASDAI, 1.2 for BASFI,
and 1.05 for DFI. The standard i ze d
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 va ri able in the control gro u p
( Table I). Effect sizes in the contro l
group were 0.07 for the BASDAI; 0.05
for the BASFI and -0.16 for the DFI.



Discussion
The cro s s - c u l t u ra l ly adapted ve rs i o n s
of the BASDAI, BASFI, and DFI pro-
duced in this study maintained all 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-
al adaptation of health-related quality
of life instruments. Thus, disease activ-
ity and functioning in Spanish-speak-
ing patients with AS may be adequately
eva l u ated with these ve rsions of the
original instruments. 
The reliability of these three versions in
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-
l i c ation. A 24-hour time frame wa s
selected to minimize any change in the
patient’s clinical condition that would
affect reliability. Although recall bias
could be a potential pro bl e m , t h e
adminstration of three different instru-
ments made it unlikely that they would
remember specific items on all of them.
The rep o rted re l i ability of the BA S-
DAI, BASFI, and DFI were 0.93. 0.89,
and 0.86, respectively in the original
p ap e rs using corre l ation coeffi c i e n t s
(3-5). 
In addition, all three instruments were
sensitive to changes induced by physio-
t h e rapy. These ch a n ges we re higher
than those seen in the original descrip-
tions of the BASDAI and BASFI, a fact
which could be explained by the longer
duration of the physiotherapy program
in our setting. We should also consider
that the patients in our study had higher
baseline values on the three instru-
ments that could imply a higher proba-
bility of significant changes after effec-
t ive therapy. The mean ch a n ges 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
c o u n t s , pain scales or the pat i e n t ’s
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Fig. 1. Bland-Altman plots for the (A) BASFI;
(B) BA S DAI; and (C) Dougados Functional
Index.
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global assessment). 
Not surp ri s i n g ly, the ASAS wo rk i n g
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
c o n t ex t , our study contri butes to A S
assessment by providing reliable and
valid cross-culturally adapted Spanish
speaking versions that are sensitive to
ch a n ge for the three most import a n t
i n s t ruments of disease activity and
functioning in use thus far. Worth men-
tioning is the fact that our study incor-
p o rated nu m e rical 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-
o u s ly 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
D u t ch , S w i s s , and Mexican pat i e n t s
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-
n i ficant diffe rences in rep ro d u c i b i l i t y
and re s p o n s iveness between the two
formats (on the 5-point Likert scales, as
we l l ) , s u ggesting that BA S DAI 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 populations
akin to Mexicans. Rega rding other
Spanish-speaking populations, the use
of these ve rsions may re q u i re 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.

References
1. K H A N M A: U p d ate on spondy l o a rt h ro -

pathies. Ann Intern Med 2002; 136:896-907.
2. VAN DER HEIDJE D, CALIN A, DOUGADOS M,

K H A N M A , VAN DER LI N D E N S, B E L L A M Y
N: Selection of instruments in the core set for
D C - A RT, S M A R D, p hysical therapy, a n d
clinical record keeping in ankylosing spon-
dylitis. Progress report of the ASAS working
group. J Rheumatol 1999; 26: 951-4.

3. GARRETT S, JENKINSON T, K E N N E DY LG,
WHITELOCK H, GAISFORD P, CALIN A: A
new approach to defining disease status in
ankylosing spondylitis: The Bath Ankylosing
Spondylitis Disease Activity Index. J Rheu-
matol 1994; 21: 2286-91.

4. CA L I N A , G A R R E T T S, W H I T E L O C K H e t
al.: A new approach to defining functional
ability in ankylosing spondylitis: The devel-
opment of the Bath Ankylosing Spondylitis
Functional Index. J Rheumatol 1994; 21:
2281-5. 

5. DOUGADOS M, GUEGUEN A, NAKACHE JP,
NGUYEN M, MERY C, AMOR B: Evaluation
of a functional index and an articular index in
ankylosing spondylitis. J Rheumatol 1988;
15: 302-7. 

6. GUILLEMIN F, BOMBARDIER C, BEATON D :
C ro s s - c u l t u ral adap t ation of health-re l at e d
quality of life measures:literature review and
proposed guidelines. J Clin Epidemiol 1993;
46: 1417-32. 

7. HERNÁNDEZ-CRUZ B, CARDIEL MH: Intra-
observer reliability of commonly used out-
come measures in rheumatoid arthritis. Clin
Exp Rheumatol 1998; 16: 459-62.

8. VAN TUBERGEN A, DEBATS I, RYSER L et
al.: The use of numerical rating scale as an
a n swer modality in ankylosing spondy l i t i s
s p e c i fic questionnaires. A rt h ritis Rheum
(Arthritis Care Res) 2002; 47: 242-8. 

9. BLAND JM, ALTMAN DG: Statistical meth-
ods for assessing agreement between two
methods of clinical measurement. L a n c e t
1986; 1: 307-10.

10. GU YAT T G, WA LT E R S, N O R M A N G: M e a-
suring change over time: assessing the use-
fulness of evaluative instruments. J Chronic
Dis 1987; 40: 171-8.

11. COHEN J: Statistical Power Analysis for the
B e h av i o ral Sciences. 2nd ed. Hillsdale,
Lawrence Erlbaum Associates; 1988.

12. LIANG MH, FOSSEL A H , L A R S O N M G:
C o m p a risons of five health status instru-
ments for orthopedic evaluation. Med Care
1990; 28: 632-42.

13. FERRAZ MB, QUARESMA MR, AQUINO LR,
AT R A E , T U G W E L L P, GOLDSMITH CH:
Reliability of pain scales in the assessment of
literate and illiterate patients with rheuma-
toid arthritis. J Rheumatol 1990; 17: 1022-
24. 

Table I. Responsiveness.

Physiotherapy Control 

Variable Baseline Final p value Baseline Final p value
(x ± SD) (x ± SD) (x ± SD) (x ± SD)

Patient’s global assessment 5.9 ± 2.5 3.3 / 2.1 0.000 4.8 / 3.2 5.9 / 3.3 ns

Physiotherapist’s
global assessment 5.8 /  2.0 3.1 / 1.8 0.000 4.7 / 2.7 4.8 / 2.6 ns

Pain score 4.9 / 2.8 3.1 / 2.2 0.000 3.0 / 3.2 4.0 / 3.5 ns

BASDAI 6.2 / 1.9 3.0 / 2.0 0.000 2.9 / 2.6 2.7 /  2.6 ns

BASFI 5.7 /  2.3 2.9 / 1.8 0.000 3.8 /  3.6 3.6  / 3.7 ns

DFI 16.0 / 7.6 8.0 / 5.6 0.000 8.0 /  7.1 9.2 / 7.5 ns

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis
Functional Index; DFI: Dougados functional index.
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4.     Levantarse de una silla que no tenga apoya brazos, sin usar sus manos ni alguna otra ayuda
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