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In most rheumatological disorders, disease activity and outcome
cannot be measured by a single variable. In clinical practice
opinion about disease activity and outcome is based on different
sources of information, such as patient complaints, clinical
variables, laboratory variables (acute phase reactants) and imaging. All this information is compiled into an overall impression
of disease activity.
Patients and physicians may think differently about how to
deﬁne disease activity. In judging whether their disease is active or
not, patients may rate their complaints higher than, for example,
abnormal laboratory results or rapidly progressive damage on
X-rays, whereas physicians will tend to give weight to the latter
observations, irrespective of patient complaints.

In ankylosing spondylitis (AS) it is especially difﬁcult to deﬁne
disease activity because there is much variety in the clinical picture
among different patients. Patients may only have axial involvement in all degrees of severity, but they may also have extraspinal
manifestations, such as enthesitis and joint inﬂammation or
inﬂammation of the gastrointestinal tract. The clinical diversity,
both in severity and in localization, makes a high demand on the
instruments that are supposed to measure disease activity and
outcome in AS. Since there is no gold standard available for
measuring disease activity and outcome, many different instruments have been developed to assess a variety of signs and
symptoms in AS. Some of these instruments emphasize the
patient’s perspective of disease activity or outcome, whereas others
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Objective. There is no ‘gold standard’ to assess disease activity in patients with ankylosing spondylitis (AS). It is known
that patients and physicians have different opinions about disease activity. The objective was therefore to investigate on which
criteria patients with AS and physicians base their judgement on disease activity.
Methods. A cohort of 203 AS out-patients fulﬁlling the modiﬁed New York criteria included in the ongoing long-term follow-up
was analysed. The Assessment in Ankylosing Spondylitis (ASAS) International Working Group has established different
domains relevant for outcome in AS. Each domain includes a number of instruments for making assessments, and all these
instruments are included in the Outcome in Ankylosing Spondylitis International Study and were made every 6 months for 2 yr.
Disease activity from the patient perspective as well as from the physician perspective was analysed using the patient’s or the
physician’s global assessment of disease activity [visual analogue scale (VAS): 0 (best)–10 (worst)] by dichotomizing into
‘high disease activity’ (VAS ¸ 6.0) and ‘low disease activity’ (VAS · 4.0). Data reduction by principal components analysis
(PCA) was performed to distinguish factors capturing correlated instruments. Discriminant analysis with the factor loadings
was performed to discriminate between a low and a high disease activity state from both the patient’s and the physician’s
perspective. Multiple regression analysis on the discriminant scores was performed to prioritize the instruments.
Results. PCA revealed four factors: spinal mobility, physician assessments, patient assessments and laboratory assessments
(Cronbach’s alpha 0.52–0.80; explained variance 61%). Discriminant function analysis showed that the factor ‘patient
assessments’ was most important (pooled correlation 0.85) in discriminating between a low and a high disease activity state as
deﬁned by the patient. The other three factors contributed marginally (pooled correlation <0.30). In contrast, the factors
‘physician’s assessments’ (pooled correlation 0.62), ‘spinal mobility’ (pooled correlation 0.52) and ‘laboratory assessments’
(pooled correlation 0.48) contributed most to the physician’s perspective. The factor ‘patient assessments’ did not contribute at
all (pooled correlation 0.05). Multivariate analysis on the discriminant scores showed that the instruments ‘pain spine’,
‘BASFI’, ‘pain joints’ and ‘BASDAI fatigue’ explained more than 90% of variance in the case of the patient perspective. The
instruments ‘cervical rotation’, ‘swollen joint count’, ‘CRP’ and ‘intermalleolar distance’ explained more than 90% of variance
in case of physician perspective.
Conclusion. AS patients rate disease activity on the basis of complaints while physicians rate disease activity on the basis of
instruments related to disease severity and inﬂammation.
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Patients and methods
For this study data derived from the OASIS cohort (Outcome
in Ankylosing Spondylitis International Study) were used. The
OASIS project is an international longitudinal observational
multicentre study performed at the rheumatology out-patient
department of the University Hospital in Maastricht (The
Netherlands), the Maasland Hospital in Sittard (The Netherlands),
Hôpital Cochin in Paris (France) and the University Hospital
in Gent (Belgium). In total, 203 AS out-patients who satisﬁed
the modiﬁed New York criteria [4] were included in this study.
Of these, 73% were male, a distribution usually found in AS
populations. The mean age at baseline was 43 yr (S.D. 13 yr). The
mean duration of disease since diagnosis was 11 yr (S.D. 8 yr).
Twenty-seven per cent of the patients had a history of peripheral
arthritis diagnosed by the treating rheumatologist. For each
country the same trained person (two rheumatologists, one for
The Netherlands and one for Belgium, and one research nurse for
France) assessed all patients every 6 months according to a prespeciﬁed protocol. All physician assessments of disease activity
were done in France by one and the same rheumatologist. All
patients were followed and treated by their rheumatologists
according to common clinical practice, independent of the
evaluations of the researchers.
Ethical approval was obtained for this study as well as written
informed consent from all patients.

cervical rotation, lateral spinal ﬂexion and intermalleolar distance
were combined to compute the Bath Ankylosing Spondylitis
Metrology Index (BASMI) [12]. Other physician-derived assessments were: the articular index according to Dougados (range
0–30) [13], enthesis index according to Mander (0–90) [14],
Maastricht Ankylosing Spondylitis Enthesis Score (MASES)
(range 0–13) [15], physician assessment of disease activity on a
visual analogue scale of 10 cm (VAS, 0 ¼ not active, 10 ¼ extremely
active), physician assessment of the number of tender joints (range
0–44) and swollen joints (0–40) [8].
Patient-derived assessments were: duration of morning stiffness
of the spine (min), duration of morning stiffness of the peripheral
joints (min), pain of the spine (VAS, 0 ¼ no pain, 10 ¼ unbearable
pain), pain of the peripheral (VAS, 0 ¼ no pain, 10 ¼ unbearable
pain), patient assessment of disease activity (VAS, 0 ¼ not active,
10 ¼ extremely active), fatigue (VAS, 0 ¼ not at all, 10 ¼ extremely), Bath Ankylosing Spondylitis patient Global Score (BASG)
(VAS, 0 ¼ no inﬂuence of AS on global well-being during the past
week, 10 ¼ global well-being completely inﬂuenced by AS during
the past week) [16], patient assessment of night pain (range 0 ¼ no
pain, 4 ¼ extremely painful during the whole night), Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI) (range
0–10) [17], Bath Ankylosing Spondylitis Functional Index (BASFI)
(range 0–10) [18] and Dougados Functional Index (D-FI) (range
0–40) [13]. The fatigue question of the BASDAI was used as a
single variable for further analysis of the domain fatigue. The
laboratory assessments were: erythrocyte sedimentation rate (ESR,
mm/h) and C-reactive protein (CRP, mg/l).
All measurements were obtained to follow the course of
ankylosing spondylitis. Both the investigators and the patients
were aware of the results of the physical assessments, and the
assessments completed by the patients before they made their
judgement of disease activity. Neither patients nor investigators
knew the results of the blood tests or the previous examinations.

Analysis
First, all selected variables were assessed for their suitability for
parametric statistical analysis. Variables with a skewness statistic
1 were logarithmically transformed in order to obtain a reasonably normal distribution, required in principal components
analysis (PCA) (see below).
If mutual correlation of the selected instruments was high
(Pearson correlation coefﬁcient >0.6), it was assumed that
these variables assess the same process (collinearity). To avoid
collinearity, we chose one of the two variables with high
Pearson correlation for further analyses (for speciﬁc selection
rules see below).

Assessments
The following assessments were made every 6 months for the ﬁrst
2 yr of the OASIS study: physician spinal pain assessment (0 ¼ no
pain on ﬁrm palpation, percussion and on extreme motion of
complete spine, no spasm; 1 ¼ slight pain on ﬁrm palpation,
percussion or motion of complete spine and no more than slight
limitation of motion; 2 ¼ moderate pain on moderate palpation,
percussion or motion of complete spine and no more than slight
limitation of motion; 3 ¼ moderate to severe pain on light
palpation, percussion or slight motion of complete spine and
moderate to severe limitation of motion; 4 ¼ extreme pain with
inability to withstand even light palpation or percussion and
essentially no mobility of spine) (FDA guidelines). The best of
two tries was documented in case of: chest expansion (cm) [5],
ﬁnger to ﬂoor (cm) [6], occiput to wall (cm) (FDA guidelines),
tragus to wall (cm) [7], modiﬁed Schober test (cm) [8], cervical
rotation (degrees) [9], lateral spinal ﬂexion (cm) [10] and intermalleolar distance (cm) [11]. Tragus to wall, modiﬁed Schober test,

Data reduction
When many different measures have been taken on the same
patient, it is possible to determine if some of these tests are actually
reﬂections of a smaller number of underlying constructs, or factors.
Factor analysis explores the interrelationships among the variables, in order to discover these factors. To structure the large
number of measures, and to identify underlying constructs
(factors), PCA (SPSS 10.0.7 factor analysis, rotation-varimax)
was performed here, resulting in a few factors to be used in further
analyses. Factor extraction in PCA is based on the sizes of the
eigenvalues. Eigenvalues represent variance accounted for by a
factor.
According to the commonly used criteria, we selected only
factors with an eigenvalue >1. We used varimax rotation as a
technique to maximize the level of variance explained by each
factor. The factor loadings were saved in order to use for further
statistical analysis. The factor loadings express the level of
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represent the physician’s point of view. Acute phase reactants
such as C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) are considered more objective. In AS their value
in determining whether the disease is active or not is rather
limited. Elevated CRP levels and ESR are frequently absent in
AS and do not correlate well with clinical activity and radiological progression [1, 2].
In 1999, a core set to assess outcome in AS was selected by
the ‘Assessment in Ankylosing Spondylitis’ (ASAS) International
Working Group. This AS outcome core set consists of different
domains with speciﬁc instruments for each domain [3]. It includes
instruments that are supposed to primarily measure the patient’s
as well as the physician’s perspective regarding disease activity
and outcome.
The objective of this study was to explore differences between
the perspective of the patient and the perspective of the physician
with respect to disease activity. We hypothesized that patients
with AS will rate the activity of their disease primarily on the basis
of their complaints, whereas the treating physicians will use other
parameters on which to base their judgement.

Disease activity in AS
correlation between the measured variable and the underlying
factor. Internal consistency of the resulting factors was investigated by calculating Cronbach’s alpha. Cronbach’s alpha, which
is based on intervariable correlation, is a reliability statistic
showing to what extent variables in the same factor measure the
same underlying construct.

Discriminant function analysis and linear
regression analysis

Results
Selection of variables
The descriptive statistics of all assessments at baseline are
presented in Table 1. Variables not normally distributed (skewness
1) were ln-transformed. A Pearson correlation matrix of all
variables from the OASIS data set at baseline was constructed to
trace collinearity (>0.6). We chose one of the two variables
with high intervariable correlation for further analysis. BASFI
was selected instead of D-FI because in contrast to BASFI, D-FI
was also highly correlated (>0.6) with two other items; occiputto-wall distance was selected instead of tragus-to-wall distance
because it is more widely used in other AS studies; lateral spinal
ﬂexion was selected instead of the modiﬁed Schober test because
logarithmic transformation of the latter did not result in a normal
distribution; pain spine was selected instead of BASG-week
(global well-being) because BASG-week was also highly correlated with two other items; physician assessment of painful
joints was selected instead of MASES and Mander enthesis index
because the latter two were also highly correlated with other
variables. The stiffness variables were excluded because they
were highly correlated with BASDAI-fatigue and with the pain
variables.
Finally, the following instruments were selected for further
analysis: physician spinal pain assessment (ln-transformed), physician assessment of painful peripheral joints (ln-transformed),
physician assessment of swollen peripheral joints (ln-transformed),
chest expansion, ﬁnger-to-ﬂoor distance, occiput-to-wall distance
(ln-transformed), lateral spinal ﬂexion, cervical rotation, intermalleolar distance, physician’s assessment of disease activity
(ln-transformed), Dougados articular index, patient’s assessment
of disease activity, patient night pain, patient pain joints, patient
pain spine, BASFI, the BASDAI fatigue question, and ESR
(ln-transformed) and CRP (ln-transformed).

Patients available for analysis
In all, 203 OASIS records with baseline data were available. In the
case of the patient’s perspective a total of 158 OASIS records
fulﬁlled the criteria for low (n ¼ 112) or for high (n ¼ 46) disease

TABLE 1. Mean, standard deviation (S.D.), median (IQR), minimum, maximum and skewness before and after transformation of baseline data from
OASIS population (patients, n ¼ 203).

Mean, S.D.
Chest expansion (cm)
Finger to ﬂoor (cm)
Cervical rotation (degrees)
Lateral spinal ﬂexion (cm)
Intermalleolar distance (cm)
Occiput to wall (cm)
Physician spinal pain assessment (0–4)
Physician swollen joints (0–40)
Physician painful joints (0–44)
Physician assessment of disease
activity (VAS 0–10)
Articular index Dougados (0–20)
Pain spine, patient (VAS 0–10)
Pain joints, patient (VAS 0–10)
Patient night pain (0–4)
BASFI (0–10)
BASDAI fatigue (VAS 0–10)
Patient assessment of disease
activity (VAS 0–10)
ESR mm/h
CRP (mg/l)
BASDAI total (0–10)

4.7,
14.6,
63.9,
10.9,
104.5,
3.8,
0.9,
0.8,
3.3,
2.1,
2.7,
3.5,
3.0,
1.2,
3.4,
4.5,
3.8,

2.2
13.8
23.2
5.9
21.7
5.6
0.9
2.6
5.0
1.5
3.3
2.4
2.6
0.8
2.9
2.9
2.8

14.3, 16.0
17.8, 24.9
3.5, 2.1

Median, IQR
4.4,
12.9,
68.0,
10.8,
106.0,
0.0,
1.0,
0.0,
1.0,
1.3,
2.0,
3.2,
2.6,
1.0,
3.3,
4.6,
3.5,

3.0–6.0
1.0–22.7
50.3–80.8
6.8–15.2
93.0–118.0
0.0–5.8
0.0–1.0
0.0–1.0
0.0–5.0
0.5–3.0
0.0–4.0
1.7–5.2
0.5–4.9
1.0–2.0
1.0–5.2
1.8–7.0
1.3–5.7

10.0, 4.0–18.0
7.0, 6.0–19.0
3.2, 1.6–5.3

Min.–max.

Skewness before
transformation

Skewness after
ln transformation

0.4–12.5
0.0–56.5
3.3–107.0
0.0–26.1
15.2–150.0
0.0–26.1
0–4.0
0.0–31.0
0.0–41.0
0.0–9.6

0.63
0.74
0.67
0.17
0.62
1.87
1.00
8.29
3.04
1.41

0.18
0.20
2.1
0.56
0.42

0.0–20.0
0.0–9.5
0.0–10.0
0–3.0
0.0–10.0
0.0–10.0
0.8–10.0

2.08
0.36
0.71
0.27
0.51
0.03
0.48

0.22

0.0–118.0
0.0–139.0
0.6–9.7

2.96
2.73
0.39

0.06
0.18
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Using explicit rules the patients were divided into two groups of
high and low disease activity: those with active disease from the
patient perspective (1) and those with active disease from the
physician perspective (2). Active disease from the patient and
physician perspective was deﬁned as a score of 6.0 (VAS) and
low disease activity was deﬁned as 4.0 (VAS) on the instruments
‘patient’s global assessment of disease activity’ and ‘physician’s
global assessment of disease activity’ respectively [VAS range:
0 (not active) to 10 (extremely active)]. To investigate whether
and how the constructs (factors) could discriminate between
low and high disease activity from patient and physician point of
view, discriminant function analyses using the factor loadings
were performed for both perspectives. Pooled correlations
were used to judge the relative contribution of each factor to
the discriminant function. Correlations were also expressed as
canonical correlations that are multiple correlations between the
predictors (here: factors) and the resulting discriminant function,
and provide information about the accuracy of classiﬁcation on the
basis of the predictors. To test the robustness of the observations,
the same analyses were performed for different time points of
the study.
Because a discriminant function with factors does not directly
illustrate which instruments are most contributory, we performed
linear regression analysis with stepwise forward selection of all the
variables that were used in the PCA on the individual discriminant
scores. Such an analysis, which in the end will select all variables
by default, will give information on the contribution of every
individual instrument by the order in which it appears. We decided
to report those instruments that together explain more than 90%
of variation as important.

791

792

A. Spoorenberg et al.

activity. The 45 records with an intermediate level of disease
activity were not used for further analyses. For the physician
perspective of disease activity 145 OASIS records were available
for further analyses; 128 with low disease activity and 17 with high
disease activity. The 58 records with an intermediate level of
disease activity according to the physician were neglected.
We analysed the level of agreement between patients and
physicians with respect to rating disease activity according to the
above-mentioned criteria. Of the 138 patients with both patient
and physician assessment available, disease activity was rated by
both patient and physician as ‘low’ in 96 (70%) of the cases and
as ‘high’ in 11 (8%) of the cases. Discordant opinions were found
in 31 patients; 27 patients in whom disease activity was rated as
‘high’ by the patient and ‘low’ by the physician, and 4 patients
with opposite ratings. These percentages were similar if the analysis
was stratiﬁed per physician (n ¼ 3).

which are each composed of several clinical variables. In order to
get insight into which variables explain variation in the discriminant scores best, we performed stepwise forward multiple linear
regression analyses for each disease activity perspective. These
regression analyses were performed on the baseline OASIS records,
with the two discriminant functions (individual discriminant
scores) as dependent variables, and all assessments included in
the PCA as explanatory variables.
Table 4 shows the relative contribution of the variables as
a result of this stepwise analysis. ‘Pain spine’, followed by BASFI,
‘pain joints’, the BASDAI ‘fatigue’ question and ‘physician
global assessment of disease activity’ together explained more
than 90% of variance in discriminant scores for the patient
perspective. ‘Cervical rotation’, followed by ‘number of swollen
joints’, CRP, ‘intermalleolar distance’ and ‘ﬁnger-to-ﬂoor distance’
explained more than 90% of variance in discriminant scores for
the physician perspective.

Factor analyses

Discriminant analyses
The factor values of the four factors of both disease activity
perspectives were used separately (as independent variables) in
the discriminant function analyses. We performed discriminant
function analyses on the baseline data, and subsequently on data
of 6, 12, 18 and 24 months follow-up. The factor values (dependent
variables) were restricted to the groups of patients with deﬁned
high and low disease activity for both perspectives. Table 3
shows the pooled and canonical correlation coefﬁcients for all
four factors for each perspective of disease activity.
Factor 3 (patients’ assessments) and to a far less extent factor 2
(physicians’ assessments) contributed most to the discriminant
score describing disease activity from the patient’s perspective, for
all time periods analysed. The other two factors did not contribute
at all. The pooled correlation for factor 3 remained high if tested at
other time points. Factor 3 (physicians’ assessments) contributed
most to the discriminant score describing disease activity from
the physician’s perspective, but factor 2 (spinal mobility and
function) as well as factor 4 (laboratory acute phase reactants) also
contributed signiﬁcantly. Interestingly, factor 1 (patients’ assessments) was far less important. The contribution of factor 2 to
the discriminant score was very consistent over time; the contribution of the factors 1, 3 and 4 was somewhat less consistent
over time.

Regression analysis
Both discriminant functions (one for the patient perspective
and one for the physician perspective) contain four factor values,

Discussion
The most important conclusion from this study is that patients
with AS and physicians have different views on what active AS
means. A simple 2  2 analysis that compared patient-reported
disease activity and physician-reported disease activity revealed
discordant opinions in a substantial proportion of patients (30%).
Patients base their judgement primarily on the presence
and severity of complaints related to AS, which are registered by
self-administered questionnaires. The impact of spinal mobility,
the assessments made by the physician and the acute phase
reactants can almost be neglected. The BASFI, an instrument
primarily designed to assess function is also contributory in the
patient perspective. Apparently, patients base part of their
estimation of disease activity on what they are able to (physically)
perform. This is a phenomenon that we know from rheumatoid
arthritis patients in whom function measured by the Health
Assessment Questionnaire (HAQ) is often strongly correlated
with disease activity [19].
A few more conclusions can be derived from the observations
regarding the patient perspective. First, patients express disease
activity primarily in terms of subjective complaints. Objective
impairments, such as impaired spinal mobility, are not contributory. Second, acute phase reactants are not important in explaining disease activity from the patient perspective. The physician’s
judgement about disease activity rests mainly on assessments made
by the physician, and patient-derived scores are far less contributory. Actually, the physician’s judgement is importantly inﬂuenced by assessments of spinal mobility and function, which seem
to be related to both disease severity and disease activity. Looking
at the combination of instruments that primarily explains the
discriminant scores in the physician’s perspective, it is remarkable
that three of the ﬁve variables include instruments combining
information on disease activity and severity (cervical rotation,
intermalleolar distance and ﬁnger-to-ﬂoor distance) rather than
pure activity (swollen joints and CRP). Both factor 2 (mobility and
function) and factor 3 (physician assessments) include all measurements done by the physician. In a separate study designed to
investigate on which criteria physicians judge whether a patient
with AS should be treated with TNF-blocking drugs, we also found
that physicians rated disease severity at least as important as
disease activity [20].
It is rather intriguing that we, as physicians, now commonly use
patient-derived instruments (such as BASDAI) as a ‘gold standard’
for measuring disease activity, both for including patients in
clinical trials as well as establishing drug effects, whereas there is no
appropriate evidence that patients and physicians perceive disease
activity similarly. Another important consideration is the lack of
evidence that either patient-derived or physician-derived assessments of disease activity are somehow associated with long-term

Downloaded from http://rheumatology.oxfordjournals.org/ by guest on March 20, 2016

Factor analysis [SPSS-factor analysis (PCA) with varimax rotation
for the ﬁnal solution] on the OASIS baseline data of the abovedescribed variables was performed to structure the high number of
variables. For both patient and physician perspectives of disease
activity four factors were extracted with eigenvalues >1, and a
cumulative percentage of explained variance of 61%. Table 2
shows the distribution of the selected OASIS baseline variables in
a four-factor model for each perspective of disease activity. Both
perspectives gave the same factors that consisted of variables
reﬂecting spinal mobility and function (1), variables reﬂecting
assessments by the physician (2), variables reﬂecting assessments
by the patient (3) and variables reﬂecting laboratory acute phase
reactants (4). All separate variables were assigned to that factor
for which the factor loading was optimal. The order in which
the factors appear slightly differed across the perspectives. The
internal consistency of the factors was moderate to good
(Cronbach’s ranging from 0.52 to 0.80) (Table 2).

0.02
0.20
0.38
0.73

0.24

0.30
0.21
0.13
0.03
0.10
0.10
0.80
0.68
0.68
0.55
0.70
0.31
0.04
0.03


Factor 3: ‘patient
assessments’

0.22
0.00
0.68
0.80
Explained variance: 61%

0.69

0.03

0.15
0.25
0.21
0.52

0.58
0.09
0.19
0.56
0.09
0.44
0.03
0.17
0.24
0.39
0.12
0.69
0.61
0.07


Factor 2: ‘physician
assessments’

0.39
0.80
0.66
0.58
0.83
0.48
0.08
0.00
0.10
0.46
0.03
0.05
0.04
0.78


Factor 1: ‘mobility
and function’

0.80
0.80
0.13
0.71

0.23

0.07
0.13
0.19
0.11
0.00
0.11
0.11
0.21
0.06
0.14
0.14
0.06
0.43
0.16


Factor 4:
‘lab’

0.05
0.20
0.42
0.80



0.36
0.14
0.16
0.03
0.12
0.02
0.81
0.68
0.65
0.55
0.72
0.34
0.01
0.07
0.76

Factor 1: ‘patient
assessments’

0.47
0.03
0.14
0.53
0.09
0.49
0.05
0.20
0.22
0.41
0.09
0.72
0.68
0.10
0.08


0.41
0.75
0.69
0.58
0.82
0.45
0.10
0.02
0.12
0.45
0.01
0.03
0.06
0.77
0.09


0.17
0.12
0.26
0.00
0.24
0.61
0.52
0.75
Explained variance: 61%

Factor 3: ‘physician
assessments’

Factor 2: ‘mobility
and function’

Perspective: physician assessment of disease activity
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Cronbach’s alpha values refer to variables with bold factor loadings.

Spinal pain assessment
Chest expansion
Fingers to ﬂoor
Cervical rotation
Lateral spinal ﬂexion
Intermalleolar distance
Pain spine
Pain joints
Night pain
BASFI
BASDAI fatigue
Number of painful joints
Number of swollen joints
Occiput to wall
Patient assessment of
disease activity
Physician assessment of
disease activity
ESR
CRP
Articular index of Dougados

Assessments

Perspective: patient assessment of disease activity

0.80
0.80
0.17
0.71



0.05
0.13
0.16
0.13
0.02
0.09
0.08
0.21
0.02
0.13
0.12
0.10
0.46
0.17
0.17

Factor 4: ‘lab’

TABLE 2. Four-factor models with the factor loadings of the assessment belonging to each factor in bold, explained variance and internal consistency of variables reﬂecting the patient perspective
and the physician perspective of disease activity

Disease activity in AS
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TABLE 3. Pooled correlation of discriminant functions of four factors
according to the patient’s perspective and the physician’s perspective of
disease activity in AS at baseline, 6, 12, 18, 24 months follow-up
Perspective and
discriminating factor

6
12
18
24
Baseline months months months months

Patient assessment of disease activity
Factor 1: ‘mobility
0.13
and function’
Factor 2: ‘physician’
0.27
Factor 3: ‘patient’
0.85
Factor 4 ‘lab’
0.23
Canonical correlation
0.63

0.12

0.24

0.04

0.14

0.43
0.84
0.04
0.49

0.42
0.79
0.01
0.49

0.34
0.81
0.14
0.59

0.43
0.80
0.06
0.65

0.07
0.55

0.14
0.99

0.37
0.81

0.74
0.41
0.35

0.05
0.14
0.22

0.38
0.18
0.25

Physician assessment of disease activity
Factor 1: ‘patient’
0.05
0.41
Factor 2: ‘mobility
0.52
0.47
and function’
Factor 3: ‘physician’
0.62
0.72
Factor 4: ‘lab’
0.48
0.21
Canonical correlation
0.39
0.44

investigate how patients and physicians deﬁne inactive and
active disease (which asks for a clear distinction), rather than
classifying patients as active or inactive. However, the number
of patients with high disease activity was rather low, especially
in the case of physician perspective. The analyses at other time
points revealed similar information as compared with the analyses
performed at baseline data, which adds to the validity. These
analyses are based on the same patient group and therefore do not contain independent information. Furthermore the
patient perspective of disease activity is based on the opinion
of a large number of patients; on the other hand the physician
perspective is based on the opinion of three investigators only.
Physicians and patients had the same access to information. Both
investigators and patients were aware of the physical clinical
assessments before they made their judgement of disease activity, and they were all unaware of the results of the previous
examinations and blood tests. Nevertheless we must assume
that the investigators judged disease activity differently because
of their extended knowledge of the disease and interpretation of the
assessments. Another remark is that one of the investigators
assessing ‘physician global disease activity’ (in fewer than 25% of
patients) is a rheumatologist who did not perform all the
assessments himself. However, we found no important variation
in results by centre. The similarity in results over the entire 2-yr
follow-up, in that physician-derived assessments outweigh patientderived assessments in discriminating between active and inactive
disease, might serve as an external validation for the consistency in
assessing disease activity by the assessors involved. Probably most
important is the ﬁnding in another study that the treating
physicians of the Dutch OASIS patients based their decisions on
starting TNF-blocking agents more on spinal mobility and other
disease severity measures than on disease activity measures [20],
which is consistent with the results of the physician perspective
in this study.
In summary, in this study we showed that patients with AS
perceive disease activity differently from physicians. Patients rate
complaints and to a lesser extent function as important values
deﬁning disease activity. Physicians rate variables reﬂecting
inﬂammation and severity, such as their own assessments and
acute phase reactants, as most important in assessing disease
activity instead of patient perception.
The authors have declared no conﬂicts of interest.

TABLE 4. Stepwise multivariate regression analysis on discriminant scores obtained from a discriminant function analysis to discriminate between low
and high disease activity from a patient perspective and from a physician perspective
Model: standardized coefﬁcient beta
Variable

Corresponding factor

Perspective: patient’s assessment of AS disease activity
Pain spine
BASFI
Pain joints
BASDAI fatigue
Physician disease activity (logarithms)
Variance (R square)

3
3
3
3
2

Perspective: physician’s assessment of AS disease activity
Cervical rotation
2
Swollen joints (logarithms)
3
CRP (logarithms)
4
Intermalleolar distance
2
Finger to ﬂoor
2
Variance (R square)

1

2

3

4

5

0.76

0.55
0.52

0.44
0.42
0.30

0.37
0.36
0.29
0.22

0.58

0.81

0.86

0.90

0.34
0.31
0.29
0.22
0.18
0.93

0.74

0.59
0.46

0.54
0.35
0.33

0.44
0.37
0.34
0.25

0.54

0.73

0.83

0.88

Instruments that together contributed >90% of variation in discriminant scores were reported.

0.37
0.38
0.30
0.24
0.18
0.91
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outcome in AS (long-term function, structural damage, loss of
participation, etc.). Since the options for drug therapy in AS
are steadily increasing it becomes more and more important to
deﬁne measures assessing a uniform construct of disease activity
and long-term outcome to be used in clinical trials.
One may question the validity of this study with respect to
extrapolation of the ﬁndings. The OASIS cohort is an
observational cohort with consecutive patients with AS from
three different countries, from university hospitals as well as
non-university general hospitals. Patients were included irrespective of age, gender, disease duration, severity or activity of
their disease, and may therefore be considered an appropriate reﬂection of the average patient with AS. As shown in
Table 1, the OASIS patients cover the entire range of scores of
activity and severity variable, which may further add to this
conclusion.
In order to be able to truly discriminate between active and
inactive disease, we deﬁned inactive disease at a value of 4.0
and active disease at a value of 6.0 (VAS from 0 to 10) for
both patient and physician perspectives. By doing this, we may
limit the interpretability of the ﬁndings in case of an ‘indifferent’
level of disease activity. The goal of this study, however, was to

Disease activity in AS
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