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Abstract
Objective
The main objective of the present study was to test the interobserver reliability, truth, discrimination and
feasibility of two scoring methods available in ankylosing spondylitis (AS) over a follow-up period of 3 years.

Methods
Two blinded trained observers scored 95 AS radiographs from a cohort of AS patients. Each radiograph was
scored by two scoring methods, the modified Stoke Ankylosing Spondylitis Spine Score (mSASSS), and the
Bath Ankylosing Spondylitis Radiology Index - spine (BASRI-spine). Interobserver agreement was analyzed by
intraclass correlation coefficients (ICC). The construct validity was assessed by examining the correlation of
the scoring methods with measures of spinal mobility (Bath Ankylosing Spondylitis Metronomy Index - BASMI),
Sfunctional limitation (Bath Ankylosing Spondylitis Functional Index - BASFI) and disease duration. Bland
and Altman’s 95% limits of agreement method and effect size (ES) analysis were used to estimate the smallest
detectable difference (SDD) of radiological progression and responsiveness.

Results
The BASRI-spine reached intra- and interobserver ICC of 0.755 and 0.831, respectively. The mSASSS scores
were more reliable, with ICC of 0.874 and 0.941, respectively. Both scoring systems correlated significantly with
BASMI (p = 0.01), while only the mSASSS showed a significant correlation (p = 0.02) with BASFI. With regards
to sensitivity to change, it was found that mSASSS classified the highest percentage of patients with more changes
than the BASRI-spine (mSASSS: 35.8% vs. BASRI-spine: 15.8%). The ES analysis also suggested that the mSASSS
was more responsive than BASRI-spine. Concerning feasibility, the BASRI-spine takes less time for scoring.

Conclusion
We have shown that the mSASSS offers advantages in measurement properties and is the most appropriate method
by which to assess progression of structural damage in AS.
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Introduction

Ankylosing spondylitis (AS) is an im-
portant chronic inflammatory disease
with an onset before the age of 40 in
about 80% of patients and a prevalence
between 0.1% and 0.9% (1-4). It has
been estimated that at least 30% of pa-
tients develop severe spinal restriction
during the natural course of the disease
(5, 6). The assessment of the outcome
in AS relies on a number of measures
although few endpoints are clearly de-
fined (7). Radiological changes are im-
portant hallmarks in AS because they
reflect the cumulative process of de-
struction over time (8-10). A number of
radiological scoring methods are avail-
able for this purpose: the Bath Anky-
losing Spondylitis Radiology Index
- spine (BASRI-spine) (11), the Stoke
Ankylosing Spondylitis Spine Score
(SASSS) (12), and a modification of
the SASSS (mSASSS) (13). In particu-
lar, SASSS assesses the lumbar spine
region, the mSASSS the cervical and
lumbar spine, and the BASRI-spine, the
lumbar, cervical spine and the sacroiliac
(SI) joints. All methods have been vali-
dated by their developers (11-13). In
these studies, some aspects of reliabil-
ity (intra- and interobserver reliability
of status scores) in all 3 methods were
established. Moreover, agreements be-
tween 2 observers on progression in in-
dividual patients was assessed, but only
with a strict definition of “agreement.”
In clinical trials, however, the subject
of interest is change in radiographic
damage, primarily on the group level,
and not the absolute level of damage
itself. Apart from that, and according
to the Outcome Measures in Rheuma-
tology Clinical Trials (OMERACT),
truth (construct validity), discrimination
(sensitivity to change of scoring meth-
ods), and feasibility should be investi-
gated before a preference is made (7).
The main objective of the present study
was therefore to test two (mSASSS and
BASRI-spine) of the radiographic scor-
ing methods covering all aspects of the
OMERACT filter over a follow-up pe-
riod of 3 years.

Materials and methods

Study population
Our study population included a cross
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sectional cohort of 129 patients who
fulfilled the modified New York Crite-
ria for AS diagnosis (14) and attended
the Department of Rheumatology of the
Universita Politecnica delle Marche.
Only 95/129 sets of patients radio-
graphs were available and included in
the 3-year follow-up study. Seventy-
seven patients were males (mean age
+ SD at baseline was 47.9 + 9.3 years,
with a disease duration of 12.4 + 6.6
years), and 18 patients were females
(mean age at baseline 45.9 + 8.7 years,
with a disease duration of 11.3 + 8.2
years). The disease duration was ob-
tained retrospectively from medical re-
cords at the time the radiograph films
were performed and from the time of
the disease diagnosis. The data was
then corroborated by questionnaires
administered to patients. All patients
completed the Italian version of Bath
Ankylosing Spondylitis Disease Activ-
ity Index (BASDAI) (15) for the activ-
ity disease assessment, on the same day
as the visit.

Clinical and functional assessment

For each patient, a clinical evaluation
was carried out by the same investiga-
tor during the initial visit and at the fol-
low up visit, 3 years later. A measure
of spinal mobility (Bath Ankylosing
Spondylitis Metronomy Index - BAS-
MI) (16), and of functional limitation
(Bath Ankylosing Spondylitis Func-
tional Index - BASFI) (15) were used.
The BASMI is a combined measure that
assesses spine mobility and hip func-
tion, it consists of the following items:
cervical rotation, tragus to wall dis-
tance, lateral spinal flexion, modified
Schober, and intermalleolar distance.
Each of these clinical measures is rated
on a scale from 0-2, reflecting mild to
severe disease involvement. The total
score ranges from O to 10 (16). The
BASFI includes 8 items of daily activi-
ties, while 2 assess the patient’s ability
to cope with everyday life. Each item is
answered on a 10 cm horizontal numer-
ical rating scale (NRS). The final score
(ranging from O to 100) is the average
of the scores of the 10 items. Higher
scores indicate more severe impairment
(15, 17). The BASDALI is a composite
index that includes questions on fatigue,



axial pain, peripheral pain, stiffness and
discomfort. Responses are reported on
a 10 cm NRS (range 0-100 from none to
severe) and the index is calculated as a
simple sum of its components (15, 18).
In addition, the erythrocyte sedimen-
tation rate (ESR) was assessed by the
Westergren method (mm/1* h). C reac-
tive protein (CRP) by the turbinimetric
method (mg/l), and HLA-B27 by flow
cytometry.

Conventional x-rays

All patients had x-ray films those that
were taken up to three months from the
initial visit were accepted the others
had to undergo a new x-ray procedure
that consisted of taking an anteropos-
terior and lateral view of the spine and
an anteroposterior view of the pelvis.
A well known problem of imaging and
scoring procedures occurs when not
all images are of perfect quality (over-
or underexposure of the radiograph)
and the spinal segments are not al-
ways completely captured on the film,
therefore some sites are missed. In this
study we excluded patients who had
more than three vertebral sites missed.
In 9 of the 95 cases (9.5%) in which
< 3 vertebral sites were missed, the
missing scores were substituted by the
mean value score of the vertebra of the
same spinal segment of the patient. The
films were scored by two readers (FS,
MC) in a random time order sequence
(paired films for each patients).

Radiologic scoring methods

Films were available twice: at the initial
visit and at the 3 year follow up visit.
The BASRI-spine (11) and the mSAS-
SS (13) scoring system were used to
analyse the conventional x-ray find-
ings in all patients (Table I). The BAS-
RI-spine score includes the SI joints
(still scored according to the New York
criteria) and the lumbar and cervical
spine. To assess the cervical spine, a
lateral view is obtained, and is defined
extending from the lower border of C1
to the upper border of C7 (11). To as-
sess the lumbar spine, anterior-poste-
rior (AP) and lateral view are obtained.
The lumbar spine is defined extending
from the lower border of T12 to the
upper border of S1. The highest score
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Table I. Radiologic scoring methods for ankylosing spondylitis®.

BASRI-spine (range 2-12) (for the lumbar spine, AP and lateral views are scored, and the view with the
highest score is taken; for the cervical spine, lateral view is scored)

0 = normal (no change)
1 = suspicious (no definite change)

2 = mild (any number of erosions, squaring, or sclerosis, with or without syndesmophytes, on < 2

vertebrae)

3 = moderate (syndesmophytes on = 3 vertebrae, with or without fusion involving 2 vertebrae)

4 = severe (fusion involving > 3 vertebrae)

Modified SASSS (range 0-72) (the anterior site of the lumbar spine and the anterior site of the cervical
spine from the lower border of C2 to the upper border of T1 are scored on a lateral view)

0 = normal

1 = erosion, sclerosis, or squaring
2 = syndesmophyte

3 = bridging syndesmophyte

New York criteria for sacroiliitis (mean score of both SI joints is used in the BASRI)

0 = normal
1 = suspicious (no definite change)

2 = minimal (minimal sacroiliitis, defined as the loss of definition at the edge of the SI joints, some
juxtaarticular sclerosis, minimal erosions, and possible joint space narrowing)

3 = moderate (moderate sacroiliitis, defined as definite sclerosis on both sides, blurring and indistinct
margins, and erosive changes, with loss of joint space)

4 = severe (complete fusion or ankylosis of the joints)

*SI: sacroiliac; BASRI: Bath Ankylosing Spondylitis Radiology Index; AP: anteroposterior; SASSS:

Stoke Ankylosing Spondylitis Spine Score.

of the 2 views of the lumbar spine is
applied in the BASRI-spine. The lum-
bar spine and cervical spine are graded
separately on a scale of 0-4. The New
York scoring method for the SI joints
(19) was followed: 0 = no abnormali-
ties; 1 = suspicious changes (no spe-
cific abnormalities); 2 = minimal sac-
roiliitis (loss of definition at the edge
of the SI joints, there is some sclerosis
and perhaps minimal erosions, there
may be some joint space narrowing);
3 = moderate sacroiliitis (definite scle-
rosis on both sides of the joint, blur-
ring and indistinct margins, and erosive
changes with loss of joint space); 4 =
complete fusion or ankylosis of the SI
joints (without any residual sclerosis).
According to the modified New York
criteria (19), at least grade 2 bilaterally
or grade 3 or 4 unilaterally is necessary
for the diagnosis of AS. The BASRI
spine is a composite score and corre-
sponds to the sum of the mean score
of the right and left SI joints plus the
scores of the lumbar spine and cervical
spine. According to the New York cri-
teria, AS patients are supposed to have
radiographic sacroiliitis, so the range
of the BASRI-spine in patients fulfill-
ing the criteria is 2-12 (19, 20).

The SASSS for the spine used in the
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modified form as proposed by Creem-
ers et al. (13) is different from the
original SASSS (12) where the anter-
ior and the posterior border of only the
lumbar spine are scored. The mSASSS
system contained a score for the lumbar
spine and a score for the cervical spine.
The mSASSS method (13) scores every
corner of the anterior site of the lumbar
and cervical vertebrae on a scale fro
0 to 3, in which O indicates no abnor-
mality; 1 indicates erosion, sclerosis or
squaring; 2 indicates a syndesmophyte;
and 3 a bridging syndesmophyte. The
total score is the sum of both scores and
ranges from 0 to 72 (from O to 36 for
the cervical spine and from O to 36 for
the lumbar spine). The cervical spine
is scored from the lower border of the
second cervical vertebra to the upper
border of the first thoracic vertebra,
and the lumbar spine is scored from the
lower border of the 12th thoracic verte-
bra to the upper border of the sacrum.
The thoracic spine and zygapophyseal
joints are not part of this x-ray based
system because of the limited ability of
two dimensional imaging at these sites.
Radiological abnormalities, not related
to AS, such as osteophytes, and sites
not clearly visible on the radiograph
were not considered for scoring (21).
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Statistical analysis

Descriptive statistics (mean, standard
deviation, median, 95% coefficient
interval — 95% CI for the median)
are available for BASRI-spine and
mSASSS for baseline scores, as well
as the progression scores. Intra- and
interobserver reliability of the two
different scoring methods were ana-
lyzed by intraclass correlation coef-
ficient (ICC). The ICC is regarded as
excellent if above 0.75, if between
0.4 and 0.75 reliability is defined as
fair to good, and below 0.4 reliability
is poor. The construct validity of the
methods was assessed by examining
the correlation of the mean combined
radiological scores of the two observ-
ers with measures of spinal mobility,
functional limitation and disease dura-
tion. The correlation was expressed as
Spearman’s rho. Change over time of
the scoring methods was computed by
Wilcoxon signed-rank test for nonpara-
metric data. To evaluate responsiveness
we applied the effect size (ES) statis-
tic. The ES is calculated as the mean
change in score from baseline divided
by standard deviation of the baseline
scores. The variation in baseline score
is a reference against which to judge
change. Absolute values of 0.2 are con-
sidered small, values of 0.5 are moder-
ate, and those of 0.80 or more represent
large effects. Furthermore, in order to
assess whether an individual differ-
ence between 2 scores in a patient is a
real change or whether it is a change
that cannot be separated reliably from
measurement error, a smallest detect-
able difference (SDD) was estimated
(22). The SDD is a statistical method
for defining measurement error and is
based on the 95% limits of agreement
as described by Bland and Altman (23).
So, progression scores smaller than the
SDD cannot be distinguished from
measurement errors. Differences in the
sensitivity for detecting clinically rele-
vant changes by using the interobserv-
er SDD as the threshold level between
scoring methods was analyzed with
McNemar chi-square tests for paired
proportions, with a P value of 0.05 as
the significance level. Also, 95% CI of
these differences were assessed. De-
scriptive analyses, kappa statistics, and

Table II. Mean values (standard deviation-SD), median, and 95% confidence interval (95%
CI) for the median of the demographic, clinical and radiological variables in 95 patients with

AS included into study.

mean + SD Median  CI 95% for the median

Age (years) 477 + 9.2 47 44 - 49
Disease duration (years) 122 + 6.8 12 10-14
VAS-pain (range 0-100) 509 + 229 55 45-62
VAS-stiffness (range 0-100 532 + 245 55 45.8-65.0
BASMI (range 0-10) 57 = 1.8 6 5-6
BASDAI (range 0-100) 509 + 23.6 53 39.0- 64.1
BASFI (range 0-100) 52.1 = 27.6 55 45.9 - 66.1
CRP (mg /1) 18.2 + 23.1 16 6.6-224
ESR (mm/I* h) 294 + 16.1 26 23-30
BASRI-spine (range 2—12) 60 £ 3.1 5 5-6.5
mSASSS (range 0-72) 144 + 47 13 11-17

VAS: Visual Analogic Scale; BASMI: Bath Ankylosing Spondylitis Metrology Index; BASDALI:
Bath Ankylosing Spondylitis Disease Activity Index; CRP: C reactive protein; ESR: erythrocyte
sedimentation rate; BASFI: Bath Ankylosing Spondylitis Functional Index); BASRI-spine: Bath
Ankylosing Spondylitis Radiology Index-spine; mSASSS: modified Stoke Ankylosing Spondylitis

Spine score.

the Spearman’s rho were performed
by SPSS 11.0 for Windows. Bland and
Altman’s plots were analyzed by Med-
Calc statistical (version 8.2) software.

Results

Demographic and clinical data
Demographic data and distribution of the
variables tested among the 95 patients
are shown in Table II. The patients had
a BASDALI of (mean + SD) 50.9 + 23.6,
a BASMI of 5.7 + 1.8, and a BASFI of
52.1 +27.6. The mSASSS scores had an
average baseline score of 14.4 (+ 4.7),
with a median of 13 (95% CI for the me-
dian, 11-17). The BASRI-spine scores
had an average baseline score of 6.0 (+
3.1), with a median of 5 (95% CI for the
median, 5 - 6.5). The radiographic total
scores of both methods were not nor-

mally distributed (Kolmogorov-Smir-
nov test for normal distribution). The
distributions of the baseline scores are
shown in Figs. 1 and 2. The bar on the
left of each graph represents the number
of subjects with a score of 0; the bar on
the right represents the number of sub-
jects with a maximum possible score.
The mSASSS had negligible floor and
ceiling effects while with BASRI-spine
method the highest possible score was
found in 8% of the patients for the cer-
vical spine and in 12% of the patients
for the lumbar spine (overall, the 10%
of baseline radiographs had reached
ceiling effect). Seventy three of the 95
patients (76.8%) with AS were HLA-
B27 positive. The mean (SD) CRP was
18.3 (23.1) mg/l and the mean ESR 29.4
(16.1) mm/1* h, respectively (Table II).

Fig. 1. Distribution of the scores
in the Bath Ankylosing Spondylitis
Radiology Index - spine (BASRI-
spine).

Frequency

BASRI-spine
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Intra- and interobserver reliability
The intraobserver reliability was good
for the BASRI-spine with ICC of 0.755
(95% CI 0.694 to 0.796) and excellent
for the mSASSS with ICC of 0.874
(95% CI 0.806 to 0.898). Concerning
the interobserver reliability, the BASRI-
spine scores of 95 baseline radio-graphs
showed excellent reliability with ICC
of 0.831 (95% CI 0.798 to 0.881). The
mSASSS scored on the anterior sites
of both the lateral view of the lumbar
and cervical spine (0-72) also showed
excellent reliability with interobserver
ICC of 0.941 (95% CI 0.891 to 0.972).
To illustrate observer agreement over
the complete range of observed scores,
Figures 3 and 4 show Bland and Alt-
man plots of baseline data of the BAS-
RI-spine and mSASSS. Differences in
radiographic scores plotted against the
average scores. The mean difference in
BASRI-spine scores is -0.2 and the lim-
its of agreement are -2.4 and 2.6 (mean
+ 1.96 SD) (Fig. 3). For the mSASSS
method, the mean difference in score
is 1.1 and the limits of agreement are
-2.3 and 4.5 (mean + 1.96 SD) (Fig. 4).
In each case, all observed differences
mSASSS scores are within 1.96 SD of
the mean difference (dotted line). The
SDDs with the BASRI-spine radio-
graphic scoring method, and mSASSS
were 2.5, and 3.4, respectively.

Construct validity

We proved the construct validity of
the two scoring systems for their cor-
relation with functional findings, as as-
sessed by the BASMI and the BASFI,
and with disease duration. The BASMI
correlated significantly with the two
scoring systems: rho = 0.41 compared
with the mSASSS (p = 0.001), and rho
= 0.34 compared with the BASRI-spine
(p =0.01). When the BASFI was com-
pared to the two scoring methods, only
the mSASSS, showed a significant cor-
relation of rho = 0.31 (p = 0.02). For
the two methods, the correlation with
disease duration showed the same mag-
nitude (p = 0.0001). No significant cor-
relation has been observed compared to
the BASDAL

Change over time
Figures 5 and 6 show the mSASSS
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and BASRI-spine scores at baseline
and at the 3-year follow-up. After 3
years, the mSASSS showed changes of
3.7 (+ 2.6), with a median of 2.5 (95%
CI for the median, 1-5) (significant
at p = 0.03, by Wilcoxon signed-rank
test). The corresponding figures for
the BASRI-spinal progression scores
were 0.7 points (+ 1.1), with a medi-
an of 0 (95% CI for the median, 0-1).
This difference did not reach statisti-
cal significance. Concerning sensitiv-
ity to change, if a patient deteriorated
or improved more than the SDD, the
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change was judged as real. Our results
demonstrated that the mSASSS quan-
tifies a higher proportion (35.8%) of
patients having radiographic progres-
sion compared to the BASRI-spine
(15.8%). This difference reaches statis-
tical significance (p =0.02). The results
of the ES analysis confirmed that the
mSASSS to improvement appeared to
be more responsive than BASRI-spine
(ES =0.83 vs 0.24).

Feasibility
This last aspect of the OMERACT fil-
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35F Fig. 5. Baseline and 3-year follow-up of
—_— mSASSS scores. The box plots provide
30k information on distribution symmetry,
on the numerical measures of central
25 . tendency, and on the variability and
o spread of data in the distribution tails.
The box contains the median values
201 (represented by a horizontal line within
the box), 25th and 75th percentiles, and
15 whiskers representing the 10th and 90th

percentiles.
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12 — T — Fig. 6. Baseline and 3-year follow-up
of BASRI-spine scores. The box plots
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101 metry, on the numerical measures of
central tendency, and on the variability
8 r and spread of data in the distribution
tails. The box contains the median values
(represented by a horizontal line within
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whiskers representing the 10™ and 90"

4l percentiles.
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Baseline 3-year follow-up

ter focuses on the question of whether
the measure can be applied easily given
the constraints of time (7, 24). In order
to provide insight into these matters,
we have given information regarding
the time required for scoring the two
methods as well as the radiation expo-
sure of the patients. The time needed
for scoring the BASRI-spine was less
(mean time 3 minutes, range 2 to 6
minutes) than the time needed for scor-
ing the mSASSS (mean time 5 minutes,
range 4 to 9 minutes). Concerning the
radiation exposure for the patients was
as follows (based on data provided by
the Radiology Department of the Uni-
versita Politecnica delle Marche): an-
teroposterior view of the pelvis = 0.85
mSyv, anteroposterior view of the lum-
bar spine = 0.77 mSyv, lateral view of
the lumbar spine = 0.95 mSyv, and later-
al view of the cervical spine = 0.1 mSv.
The total exposure for the two scoring
methods was 2.67 mSv for the BASRI-
spine and 1.05 mSv for the mSASSS.

Discussion
Radiographs of the spine have been se-
lected by the international ASsessment

in Ankylosing Spondylitis (ASAS)
Working Group as an important out-
come domain in clinical trials (25).
Several new antirheumatic drugs, such
as biologic agents have been recently
introduced in the treatment of early
aggressive AS, as a matter of fact the
recognition of early bone changes is of
great benefit in a patient’s early treat-
ment response to disease progression
(26-28).

Plain radiographs are inexpensive, easy
to generate, and widely available and
accepted. They also give rapid results
and provide a permanent record that
can be easily studied in a randomised
and blinded fashion. Radiographs are
reproducible, allow measurement of
severity, and can identify single point
damage and progression with fairly
high precision and accuracy. In addi-
tion, the overwhelming majority of re-
ported data related to radiological pro-
gression of AS come from plain film
radiography (20, 21, 32, 33).

However, there are several disadvan-
tages using plain film radiography. At
first, technical limitations include the
need for proper technique and position-
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ing, which can falsely obscure or en-
hance various findings on an initial film
or follow up radiographs. Secondly,
there are “floor” and “ceiling” effects
related to the available radiological
scoring methods for detection of AS in-
duced disease seen on conventional ra-
diographs. The floor effect stems from
the fact that the hallmark radiographic
findings of syndesmophyte or a bridg-
ing syndesmophyte may occur late in
the pathophysiology of the disease.
The ceiling effect refers to the fact
that radiographic progression of dis-
ease can continue even after the high-
est damage score has been assigned by
the scoring system. In this case, the
BASRI-spine method suffered from a
substantial ceiling effect (the highest
possible score was found in 10% of our
patients, as compared to 1% if assessed
by the mSASSS).

Several studies related to the scoring of
radiographs of AS patients have been
published. Wander et al. (29), com-
pared the existing radiographic scoring
methods for various aspects of validity.
They concluded that mSASSS is the
most appropriate method for use in clin-
ical trials. In a recent study the SASSS
and the BASRI were found to be repro-
ducible, but both had a rather low sen-
sitivity to change (21). Furthermore,
the mSASSS was found to be the most
reliable in comparison with the origi-
nal SASSS and the BASRI for scoring
chronic spinal lesions in AS (20). All
three x ray scoring systems assess only
parts of the spine — the SASSS only the
lumbar spine, the modified SASSS the
cervical and the lumbar spine, and the
BASRI-spine the lumbar and cervical
spine and the sacroiliac joints. An im-
portant disadvantage of the BASRI in
comparison with the mSASSS method
is that it does not pick up minor radio-
logical changes (21).

It appears that our results are consistent
with the results of the above mentioned
studies. In fact, the mSASSS seems
to be the most appropriate method for
scoring radiological progression in AS
patients. This conclusion is based on
the following aspects of the OMER-
ACT filter: truth, discrimination, and
feasibility (7, 24).

With regard to truth, a valid scoring
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system requires assessments of rel-
ationship of x-ray findings with clinical
disease course. Multiple studies have
been performed in an attempt to cor-
relate commonly used clinical indices,
such as the BASFI, BASMI or other
anthropometric and clinical measures
with radiographic findings (15, 30,
31). The results have been variable.
More recent data from clinical trials,
however, indicate a clear relation be-
tween functional limitation (BASFI)
and structural damage. We found that
both scoring methods correlated sig-
nificantly with BASMI (mSASSS, p =
0.001; BASRI-spine, p = 0.01), while
only the mSASSS showed a significant
correlation (p = 0.02) with BASFI. For
two methods, the correlation with dis-
ease duration showed the same mag-
nitude (p = 0.0001). Although, the na-
tural history of the disease is poorly
understood, spinal involvement in AS
is largely an expression of disease
duration. In 2002, Brophy er al. (32)
showed that AS is a linearly progres-
sive disease with about 35% change or
an increase of 2.5 point on the BASRI
scale every 10 years. In our study we
observed a comparable rate of annual
progression on BASRI method in a 3-
year follow up.

With regard to discrimination, the
mSASSS demonstrated superior intra -
and interobserver reliability. In terms of
sensitivity to change, this method quan-
tifies a higher proportion of patients as
having progression as compared with
the BASRI. To determine whether an
individual difference between 2 scores
in a patient is a real change or whether
it is a change that cannot be separated
reliably from measurement error, a
SDD was estimated. It seems logi-
cal that such a cut off value should at
least be greater than the measurement
error of the instrument used to quan-
tify the response. The SDD expresses
the smallest difference between two
independently obtained measures that
can be interpreted as “‘real”— that is,
a difference greater than the measure-
ment error (22). In addition, the results
of the ES analysis confirmed that the
mSASSS appeared to be more respon-
sive than BASRI-spine.

In conclusion, comparing the BASRI-

spine and the mSASSS with respect
to their use in clinical trials, we have
showed that the mSASSS offers ad-
vantages in measurement properties.
However, the BASRI-spine is a feas-
ible method that takes somewhat less
time to perform, but the radiation ex-
posure is more higher because of the
additional anteroposterior radiographs
at lumbar spine and pelvis.
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