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Establishment of the Minimum Clinically Important
Difference for the Bath Ankylosing Spondylitis Indices:
A Prospective Study
STEPHAN PAVY, SINEAD BROPHY, and ANDREI CALIN

ABSTRACT. Objective. The minimum clinically important difference (MCID) is the minimum level of change of
an outcome measure that is considered to be clinically relevant. This prospective study was con-
ducted to establish the minimum level of change in the Bath Ankylosing Spondylitis (BAS) indices
that is meaningful for both the patient and the clinician.
Methods. The BAS questionnaires [i.e., Bath Ankylosing Spondylitis Functional Index (BASFI);
Bath Ankylosing Spondylitis Disease Activity Index (BASDAI); and Bath Ankylosing Spondylitis
patient Global score (BAS-G)] were administered to 125 patients with ankylosing spondylitis (AS)
at baseline and at the end of a 2-week intensive physiotherapy program. Together with the final
assessment, a global validated rating scale was used to examine each domain. Receiver operating
characteristic (ROC) curves were plotted to determine the BAS change score that most accurately
classified patients with respect to a clinically meaningful change. This analysis was repeated to
investigate whether the estimate of change was dependent upon the patients’ baseline scores.
Results. According to analyses of ROC curves, the MCID are 7 mm or 17.5% for BASFI: sensitiv-
ity = 0.60/specificity = 0.85; 10 mm or 22.5% for BASDAI: sensitivity = 0.65/specificity = 0.82; and
15 mm or 27.5% for BAS-G: sensitivity = 0.61/specificity = 0.74. MCID values were independent
of the patients’ baseline scores (p = 0.09 to 0.72) by regression analysis.
Conclusion. This prospective study gives MCID values for BASFI, BASDAI, and BAS-G that allow
translation from the BAS indices to readily understood values for both patients and clinicians. 
(J Rheumatol 2005;32:80–5)
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Ankylosing spondylitis (AS) is a chronic inflammatory con-
dition that is difficult to monitor because objective measures
such as acute phase reactants fail to reflect disease activity1.
In the past, the evaluation of chronic disease was often ham-
pered by the lack of clearly defined outcome variables. With
the development of the Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI)2, Bath Ankylosing
Spondylitis Functional Index (BASFI)3, and Bath
Ankylosing Spondylitis patient Global score (BAS-G)4 out-
comes assessments as measures of disease activity, function,
and patient global status, respectively, the relevance of these
measurements needs to be established in both patient and
clinical terms rather than less applicable statistical and

numerical terms. To date, the BAS indices have commonly
been used in placebo-controlled studies and clinical prac-
tice. Moreover, they have been endorsed by the Assessments
in Ankylosing Spondylitis (ASAS) and Outcome Measures
in Rheumatology (OMERACT) groups5.

To interpret the result of a therapeutic intervention with-
in the framework of a clinical trial or in daily practice, the
clinician must translate a change of an outcome measure
into a readily understood concept. Thus, one should be able
to distinguish a clinically relevant difference, a statistically
significant difference, or an irrelevant difference due to the
error of measure. When the condition status is measured on
a continuous scale, one should determine whether the
observed difference establishes a minor or important effect
on the health of the patient. To address this, the concept of
“minimum clinically important difference” (MCID) was
defined by Jaeschke, et al6 as “the smallest difference in
score in the domain of interest which patients perceive as
beneficial and which would mandate, in the absence of trou-
blesome side effects and excessive costs, a change in the
patient’s management.”

Further, determination of MCID values allows (1) calcu-
lation of the sample size used in clinical trials; (2) expres-
sion of results of trials in a simplified way (e.g., the number
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of patients having reached a clinically relevant level of
improvement); and (3) interpretation of the magnitude of the
results.

Several methods have been used to determine the MCID
according to outcome measure7. Three approaches can be
distinguished: (1) the patient’s perspective, (2) the clini-
cian’s/expert’s perspective, and (3) data-driven measures.
Further, the domain of validity of the MCID value depends
on the methods used: the type of change (difference between
groups/patients over time or change within a group) and
level of application (group or patient). Regardless of the
method used, 3 components are necessary: (1) an indicator
that a change has occurred or that a difference exists; (2) the
capacity of this indicator to determine a difference or a
change considered without ambiguity as clinically impor-
tant; and (3) an appropriate method to determine the thresh-
old level within the distribution of important change or dif-
ference scores.

The OMERACT conference in May 2000 focused on the
MCID of outcome in rheumatology8. MCID values have
already been determined in low back pain9, rheumatoid
arthritis10, osteoporosis11, and osteoarthritis12. At this con-
ference, it was recommended that MCID values are needed
in the other rheumatic diseases such as AS and should focus
on the patient’s perspective in developing response criteria.
The purpose of this prospective study was to develop and
define the MCID values according to the patient’s perspec-
tive for 3 outcome measures commonly used in AS: BASFI,
BASDAI, and BAS-G.

MATERIALS AND METHODS
Each year, the Royal National Hospital for Rheumatic Disease (RNHRD)
organizes 24 inpatient programs of intensive physiotherapy and hydrother-
apy together with focus groups and education for AS patients. Each session
lasts 2 weeks and includes an average of 10 patients. All patients are
referred by a rheumatologist who determines that the deterioration in clin-
ical status is such that the patient would benefit from intensive inpatient
treatment or strategies to optimize education and self-support.

In this prospective study, which was approved by the local ethics com-
mittee and performed according to the rules and regulations of Good
Clinical Practice, 152 patients aged older than 18 years were consecutively
recruited between March and October 2001. The diagnosis of AS was con-
firmed according to the New York modified criteria13 for all enrolled
patients. Subsequently, 19 patients were excluded from the study. Some of
these patients did not achieve the diagnostic criteria (n = 5), others were
unable to read English (n = 3), and the remaining patients had other condi-
tions associated with AS that may have adversely affected their disability
(n = 11). Eight additional patients were lost to followup because they left
the program prematurely. Thus, data for 125 patients were included in the
analyses. For most patients, optimum drug therapy was established before
enrollment, and patients were asked to stay on a stable dose of their stan-
dard medication during the 2-week program.

The objectives of the questionnaires were explained to each patient at
enrollment and the final evaluation. Outcome measures of disease activity,
function, and global well being were defined with BASDAI, BASFI, and
BAS-G on the first and the last days of the program. BASDAI, BASFI, and
BAS-G are self-administered instruments using a 100 mm visual analog
scale (VAS) to assess AS symptoms during the previous week. In conjunc-
tion with the final assessment, a 15 point global rating scale, validated by

Jaeschke, et al6, was used to examine separately each domain of BASDAI,
BASFI, and BAS-G.

Concerning the BASDAI, for example, patients were asked: “in terms
of your disease activity [i.e., pain, fatigue, stiffness, tenderness) are you:
the same (score 0); worse [i.e., hardly, a little, somewhat, moderately, good
deal, great deal, very great deal “worse” (score –1 to –7)]; or better [hard-
ly, a little, somewhat, moderately, good deal, great deal, very great deal
“better” (score +1 to +7)].”

Descriptive statistics (number of patients, mean, standard deviation,
minimum and maximum values) were used to summarize demographic
characteristics (age, disease duration, age at onset) and baseline outcomes
measures (BASFI, BASDAI, and BAS-G). To investigate whether the esti-
mate of change was dependent on a patient’s initial score, or demographic
and severity variables such as disease duration, age of onset, hip involve-
ment, iritis, regression techniques were used (Statview 4.5 F software). A
distribution of patients according to the 15 point global rating scale and
mean changes [absolute change and relative (%) change] in BAS score cor-
responding to the 15 point global rating scale is presented.

The MCID for each score was determined as the value (absolute and
relative) that best discriminates between patients who experienced an
important change from those who did not. According to previous studies
using the same 15 point global rating scale, an important change was
defined as a very great deal (+7), great deal (+6), or good deal better (+5)
perception by the patient after the intervention. Receiver operating charac-
teristic (ROC) curves were analyzed to identify MCID values14. A ROC
curve was produced by plotting sensitivity (y-axis) against 1 minus speci-
ficity (x-axis) for as many values of change as possible from 0 to 100 mm.
Pictorially, the MCID is the value of the BAS indices change score corre-
sponding to the value closest to the top left-hand corner of the curve.
Concordance rates between each specific index and the associated global
scale were calculated14.

RESULTS
This study enrolled 133 patients. The ratio of men to women
who participated in the 2 week program was 3.3 to 1. Eight
patients discontinued prior to the final evaluation because
they developed other conditions (n = 3) or because they
decided to leave the program for personal reasons (n = 5).
Data for 125 AS patients were available for analysis (Table 1).

The wide range of disease duration and disease severity
showed that patients who participated in the study repre-
sented the entire spectrum of disease, from mild to severe
AS. Changes in BAS scores during the program are shown
in Table 2.

Overall, the mean improvements over the 2 week pro-
gram for BASDAI, BASFI, and BAS-G were 19%, 20%,

Table 1. Baseline characteristics of analyzed patients (n = 125).

Mean (SD) Minimum Maximum

Age, yrs 43.6 (± 10.4) 18 67
Disease duration, yrs 20.7 (± 9.7) 2 40
Age of onset, yrs 22.4 (± 6.8) 11 45
BASFI initial score, mm 48.3 (± 18.7) 11.8 91.5
BASDAI initial score, mm 50.1 (± 18.3) 15.6 93.9
BAS-G initial score, mm 47.3 (± 21.1) 5 88
Percentage of patients 42.4

with hip involvement
Percentage of patients 12.4

who experienced iritis
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and 15%, respectively, in terms of relative value, or 11.5
mm, 8.6 mm, and 14.5 mm, respectively, in terms of
absolute value. However, in 20% of patients, the post-pro-
gram BASDAI score was greater than the pre-program
BASDAI score (mean = –7.2 mm). Similarly, 10% of
patients deteriorated with respect to BASFI (mean = –6.2
mm), and 22% of patients reported higher BAS-G (mean =
–11.2 mm). Only one patient scored worse for all 3 indices.

Using the 15 point global rating scale associated with
each index, 5 patients reported worsened function or no
improvement after the 2 week program. In terms of disease
activity and global well being, 17 and 14 patients, respec-
tively, did not experience improvement. Concordance rates
between each specific index and the associated global scale
were 0.78, 0.92, and 0.80 for disease activity, function, and
global well being, respectively.

Distribution of patients and changes in BAS score relat-
ing to the 15 point global rating scale are shown in Table 2.
Initial patient BAS scores were quite similar irrespective of
the degree of global improvement (regression analysis: p
values 0.09–0.72) at Week 2. Demographic variables — dis-
ease duration, age of onset — or variables known as severi-
ty markers — hip involvement, history of iritis — were not
statistically related to the amount of change expressed by
patients (regression analysis: p values 0.07–0.68).

ROC curve analyses were determined separately for each
domain and for each change: absolute difference (Figure 1)
or relative difference (Figure 2). Thus, in terms of absolute
value, it was determined that a change superior or equal to 7
mm of BASFI corresponds to the smallest change, allowing
the identification of a patient who experienced a clinically
important improvement (sensitivity = 0.60; specificity =
0.85). For BASDAI the MCID value is 10 mm, with a sen-
sitivity equal to 0.65 and specificity equal to 0.82. Finally,
for BAS-G, this threshold value is 15 mm, with a sensitivi-
ty equal to 0.61 and specificity equal to 0.74 (Table 3).

DISCUSSION
The establishment of outcome criteria is of paramount
importance when defining the natural history or response to
treatment for any chronic disease. Thus, in terms of AS, we
have disease activity, functional, and global definition
(BASDAI, BASFI, BAS-G, respectively).

However, the next step relates to the translation of
numerical values to readily understood concepts from both
the patient’s and clinician’s perspective. Further, what has
been shown to be statistically relevant must be shown to
have clinical relevance. In this study, the minimum changes
in BASDAI, BASFI, and BAS-G (MCID) that patients need
to achieve to experience a meaningful improvement (rating
of “good deal better” or more on a global rating scale) were
determined.

This method allows for the use of these values to evalu-
ate the effect of a therapeutic intervention at the patient
level. In a clinical trial, groups can be compared by deter-
mining the number of patients who have experienced a
“clinically important” improvement within every group. In
essence, in contrast to many diseases for which laboratory
tests are relevant, AS can only be readily defined by patient-
related outcomes. These are typically self-administered
instruments. Clearly, it is the patient who must play a cen-
tral role in determining the value (or otherwise) of a new
treatment modality.

Thus, the absence of a gold standard for assessing change
in AS symptoms justifies the use of a global impression
scale with a variety of terms defining improvement or dete-
rioration of the patient’s condition. Two similar global rating
scales exist: one using 7 and the other using 15 points. The
15 point global rating scale, validated by Jaeschke, et al6,
was chosen because it is used most frequently in the litera-
ture. On this scale, the threshold value (or rather the thresh-
old term defining a “clinically important” difference) is not
unequivocal. Jaeschke, et al and Juniper, et al15 defined the

Table 2. Distribution of changes in the BAS indices from baseline to Week 2 according to the 15 point global rating scale (Jaeschke6).

Important Change
Outcome Measure, Very Great Great Deal Good Deal Moderately Somewhat Little Hardly No Change Worse
0–100 mm (n = 125) Deal Better Better Better Better Better Better Better (–1/–7)

(+7) (+6) (+5) (+4) (+3) (+2) (+1)

BASFI, n 4 27 42 23 18 7 0 2 2
∆ BASFI, median 14 16 8.6 8.3 1.5 1.5 –4 –6.1
∆ BASFI, mean 14.6 14 9.4 8.2 1.4 1.9 –4 –6.1
% Change, median 47 29 20 16 3 2 –8 -24

BASDAI, n 4 19 46 19 14 9 2 4 8
∆ BASDAI, median 38.7 20.5 11.5 8.7 64 3.1 –7 2.5 2.7
∆ BASDAI, mean 39 17.2 13.4 9.3 4.9 0.7 –7 4.9 –1.3
% Change, median 70 41 25 14 11 3 –22 11 6

BAS-G, n 6 21 53 18 16 4 0 4 3
∆ BAS-G, median 28 28 14 14 11 12 –13 –9
∆ BAS-G, mean 30.8 25.1 15.8 10.8 8.2 5.3 –16.5 –11.2
% Change, median 67 49 31 21 23 20 –37 –86
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terms “little better” and “somewhat better” as threshold
levels to determine the smallest clinically relevant differ-
ence. Stratford, et al9 used the same global rating scale to
determine the MCID of the Roland-Morris back pain ques-
tionnaire. Patients were regarded as having reached a clini-
cally “important” improvement if they had classified their

change in disability as “a good deal better” or “a great deal
better” or “a very great deal better” following physiothera-
py. The same choice as Stratford, et al was made because
patients in this program were exposed to similar therapeutic
interventions and we believe that a “clinically important”
improvement must necessarily be classified in terms more

Figure 1. Receiver operating characteristic curves for the Bath Ankylosing Spondylitis indices based on absolute
change.

Figure 2. Receiver operating characteristic curves for the Bath Ankylosing Spondylitis indices based on rela-
tive change.
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robust than “moderate.” The choice of the threshold term
underlines the difficulty in defining the concept of “clinical-
ly important” difference16. Does the smallest clinically per-
ceptible difference represent a “clinically important” differ-
ence? For the practitioner, a “clinically important” differ-
ence can be perceived as the smallest change that would lead
to a therapeutic strategy modification; however, when con-
sidering a treatment modification, the practitioner must con-
sider the safety and cost of treatment. Thus, an improve-
ment, classified as “moderate,” might not be sufficiently
robust to be considered “clinically important.” Norman, et
al17 questioned the validity of a global rating scale. These
authors have expressed doubts regarding the use of a global
rating scale of unknown reliability composed of a single
term to estimate specific tools consisting of multiple
domains (e.g., function or disease activity). Previous work
demonstrated that a specific measure, in a disease, is more
sensitive to change than a generic measure18. Thus, one can
think that a global rating scale does not estimate the same
domain as the specific tool but reflects a more general sta-
tus. However, it was observed in this study that patients sep-
arately judged the modifications of their health status
according to the 3 domains studied. A second limitation,
raised by Norman, et al, highlights the dependence of the
global rating scale on patient recall of baseline disease state.
Retrospectively, patients would frequently tend to exagger-
ate their baseline disease state. For example, Linton and
Melin showed in a study on chronic pain that most patients
rated the pain they had experienced previously as worse than
they had initially noted19. The third limitation underlined by
Norman, et al is that the measurement error of the global rat-
ing scale and the specific measure are correlated because
both measures are simultaneously submitted to the patient.

In terms of absolute value, the MCID that were deter-
mined for BASDAI and BASFI are equivalent to the
observed differences between groups in nonsteroidal antiin-
flammatory drug (NSAID) placebo-controlled trials with AS
patients20. In this study, sensitivities and specificities
obtained and the area under the ROC curves could be con-
sidered small. A sensitivity of 60% for MCID-BASFI may
appear insufficient, and thus generate an error of classifica-
tion. This low specificity and sensitivity is considered to be
the result of the therapeutic intervention (e.g., physiotherapy)

that the patients received. Although an important part of the
treatment of AS, physiotherapy improves pain and stiffness,
but has no effect on structural damage. Without modifying
the obtained MCID values, it is hypothesized that the values
of sensitivity and specificity would have been higher if the
therapeutic intervention had been a drug (e.g., a NSAID).

No statistically significant association was found
between initial scores and scores after 2 weeks. The use of
the absolute MCID values is recommended rather than rela-
tive values, since the significance of a floor and ceiling
effect will be more important for the latter. In this study, few
patients experienced a worsening of their AS. Therefore, it
was not possible to determine the MCID in terms of AS
deterioration.

In summary, the values of the MCID for 3 outcomes
measures commonly used in the spondyloarthropathies were
defined: 10 mm for BASDAI (disease activity), 7 mm for
BASFI (function), and 15 mm for BAS-G (global well
being). These values make the evaluation of AS more read-
ily understandable for both patients and clinicians, and
relate to the evaluation of therapy at the patient level. More
research is necessary to validate these MCID values among
similar groups of patients with AS. Further, the development
of very effective therapies for patients with AS, such as anti-
tumor necrosis factor drugs, will require establishing defini-
tions of partial and total remission of AS.
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