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■ Abstract Objectives The EDMUS
system is a clinical database specif-
ically tailored to the description of
multiple sclerosis (MS). The EVAL-
UED (Evaluation of the EDMUS
system) study is an European pro-
ject with two objectives: 1) to as-
sess the inter-examiner reliability
of the whole EDMUS system; 2) to
validate the EDMUS-Grading Scale
(EGS), which is a simplified version
of the Kurtzke Disability Status
Scale (DSS). Methods The protocol
included 12 neurologists working
in pairs within six European cen-
tres (Bari, Basel, Florence, London,
Lyon, Würzburg). They assessed in-
dependently 30 MS patients in their
centre, filling in the EDMUS forms.
The reliability of the system was
assessed on selected key items in
the history of the MS onset, the
clinical course and the disease
course classification. The clinical
examination of the patients per-
mitted an assessment of the
Kurtzke Expanded Disability Status
Scale (EDSS) and the EGS. Level of

agreement was measured in terms
of kappa and weighted kappa in-
dexes whenever appropriate. Re-
sults The study included 180 pa-
tients with definite or probable MS
of whom 37 % were males. Age was
35.8 ± 9.6 years (mean ± SD), dis-
ease duration 7.8 ± 5.7 years, and
mean EDSS score 4.1 ± 2.2. The dis-
ease course was relapsing-remit-
ting in 67 %, secondary progressive
in 22 %, and progressive from dis-
ease onset in 11 %. For key items of
the history, the inter-examiner reli-
ability level ranged from moderate
to excellent. Concerning the dis-
ability scales, perfect agreement
was reached in 59 % for EDSS and
78 % for EGS. The close correlation
and linear association (r = 0.94,
p < 0.0001) between both scales
demonstrated EGS’s construct val-
idity. Conclusion The EDMUS sys-
tem allows a consistent clinical de-
scription of MS using a common
language. This standardized follow-
up of MS patients is valuable espe-
cially in studies requiring a critical
mass of informative patients.

■ Key words multiple sclerosis ·
clinical description ·
standardisation · database
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Introduction

The development of a database using a common lan-
guage and computerization for the recording, storing
and retrieval of data has considerable clinical and re-
search potential [6, 11]. Medical practice is made easier
by allowing rapid access to the relevant features of the
patient’s record. Research is also made more straightfor-
ward. Within and among centres using the same stan-
dards, selection of appropriate files, exchange of data,
and comparison of individual studies are facilitated.
Files from various centres can be pooled for common
studies. Information from a critical mass of patients
thus becomes available. It allows fundamental questions
to be addressed with more power, but also encourages
new questions that could not have been addressed at the
level of a single centre. These considerations taken to-
gether are particularly relevant in a disease such as mul-
tiple sclerosis (MS) where clinicians and researchers of-
ten use varying terminology and for which prevalence is
relatively low.

The European Database for Multiple Sclerosis (ED-
MUS) is a standardised, computerised databasing sys-
tem which has been conceived and developed within
consecutive European Concerted Actions on MS since
1990. It is the result of joint reflections by clinicians and
researchers all involved in MS from the whole European
Union. A Steering Committee with at least one delegate
from each country of the European Union has been set
up for this purpose. Continuous interaction with the
users has been maintained [6, 8, 11]. Today the EDMUS
system is established in more than 200 centres over 28
countries. It is used for the clinical follow-up of patients,
independent research projects [9, 13, 14, 19, 31, 36–39]
and collaborative multicentre studies [10, 12, 15].

One of the main terms introduced in the system is the
EDMUS Grading Scale (EGS) [8]. For many reasons, and
despite its well-known limitations [21, 32, 33], the
Kurtzke Expanded Disability Status Scale (EDSS) [26]
remains the “gold standard” for grading clinical impair-
ment and disability in MS. However, it is far too complex
and time-consuming for non-MS specialists and even
more so for epidemiological purposes. This is why the
EDMUS Steering Committee decided to design a simpli-
fied version of the original EDSS which would allow
similar grading of the patients but could be adminis-
tered quickly and assessed for its essential points di-
rectly through interviewing the patient.

The evaluation of the EDMUS system (EVALUED)
study was a European collaborative multicentre enter-
prise.The specific objectives of the project were: 1) to as-
sess the inter-examiner reliability of the whole EDMUS
system on selected key-items; 2) to assess the inter-ex-
aminer reliability of the EDSS and the EGS as well as
their correlation.

Material and methods

■ EDMUS description

The EDMUS system [8] covers identification and demographic data,
medical history, key-episodes in the MS course (relapses, onset of the
progressive course, time to assignment of successive scores of irre-
versible disability), biological, electrophysiological and neuro-imag-
ing data, and treatment.

Reliability was assessed on selected key items of the EDMUS sys-
tem which are pivotal in describing the clinical history of the disease.
Regarding onset of the disease, the focus was on the date, disease type
and symptoms. For the type of disease onset two categories are de-
scribed, each with two possibilities: relapsing-remitting with or with-
out sequelae and primary progressive with or without an initial re-
lapse. A relapse is defined as the occurrence of new symptoms, the
re-appearance of pre-existing ones, or the worsening of current
symptoms lasting at least 24 hours [8]. Fatigue alone or a transient,
fever-related worsening of symptoms are not considered to be a re-
lapse. Symptoms that occur within one month of each other are con-
sidered as part of the same relapse. Sequelae must produce at least a
minimum ambulation-related disability or a significant non ambula-
tion-related disability, such as grade 3 on the EGS. Progression is de-
fined as a continuous worsening of symptoms and signs for at least 6
months,with or without superimposed relapses [8,34].Symptoms are
distributed into several main categories: “long tracts” symptoms
(lower extremity dysfunction, upper extremity dysfunction, sensory
symptoms, sphincter disturbance and/or sexual disturbance);“brain-
stem” symptoms (oculomotor, facial motor, facial sensory, vestibular
and/or cochlear, and bulbar symptoms); and “optic neuritis”.

For disease evolution, the focus was on the time interval between
the onset of the disease and the second neurological episode (which
may either be a relapse or the onset of the progressive phase), on the
number of relapses and on the conversion to a secondary progressive
phase for patients with an initially relapsing-remitting course.

Disability was scored on the EGS [8] and the EDSS and its Func-
tional Systems (FS) [26]. By construction, the EGS is derived from the
Kurtzke’s Disability Status Scale (DSS) [24, 25] with one point level of
disability ranging between 0 and 10,each level having a short and pre-
cise description.Grade 0 describes normal status,1 to 3 minimal signs
or no ambulation related disability, 4 to 5 moderate ambulation-re-
lated disability, 6 to 7 severe ambulation-related disability, 8 to 9 heav-
ily dependent status, and 10 death due to MS (Table 1).

■ Study design

Before the beginning of the study, 12 neurologists from six partici-
pating centers (Basel – Switzerland; Bari and Florence – Italy; London
– United Kingdom; Lyon – France; Würzburg – Germany) underwent
a one-day common training session, in order to define clearly and
agree upon terminology, criteria and data recording on the EDMUS
system. During the study, in each participating centre two neurolo-
gists examined a sample of 30 consecutive MS patients. They were not
allowed to examine more than five patients a day. Each patient was as-
sessed on the same day,consecutively and independently by each neu-
rologist of the pair, who were required to operate in a random order.
Assessment included the collection of all the data concerning the clin-
ical history and the neurological examination with scoring of disabil-
ity on the EDSS and EGS, and completion of the EDMUS forms. All
the participating neurologists refrained from discussing their assess-
ments and ratings until the end of the study.

■ Patients

The study sample included 180 patients (67 men; 113 women) with
definite or probable MS according to Poser’s criteria [30]. The mean
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age was 35.8 years (SD 9.6) and mean disease duration was 7.8 years
(SD 5.7). The disease course was relapsing-remitting in 121 patients
(67.2 %), secondary progressive in 39 (21.7 %) and progressive from
MS onset in 20 (11.1 %).The mean EDSS score was 4.1 (SD 2.2).Table 2
shows the characteristics of patients recruited in each study centre
(results were analysed using a variance analysis). All subjects gave
their informed consent to participate in the study.

■ Statistical analysis

The graphical methods described by Tukey [40], Altman and Bland
[1], and Bland and Altman [3] were used to assess the reliability of
continuous variables. For dichotomous variables inter-observer reli-
ability was measured by means of the kappa index, which provides a
correction for the extent of the agreement to be expected by chance
[16, 27]. For ordinal variables reliability was assessed in terms of the
weighted kappa, which provides appropriate weights to take into ac-
count the different magnitude of disagreements [5].

In the statistical analysis, evidence for construct validity of the

EGS was provided by examining the strength of the relationship be-
tween the EGS scores and the EDSS, which was used as the gold stan-
dard. Inter-examiner reliability on disability scores was assessed in
terms of the Intraclass Correlation Coefficient (ICC) [4]. The agree-
ment level was interpreted conventionally as: < 0 poor, 0–0.20 slight,
0.21–0.40 fair, 0.41–0.60 moderate, 0.61–0.80 substantial, and > 0.80
almost perfect [27].As reliability estimates are population dependent,
95 % confidence intervals were constructed for the ICC [17]. Percen-
tage of agreement (e. g., frequency of perfect agreement) was also
measured in order to facilitate the comparison with results from other
reports [2, 18, 20–22, 29, 44].

Results

■ Reliability of the description of the onset of MS

The date of onset of MS was given precisely by the two
examiners within a day in 61 %,and within a year in 93 %
of the cases. The median of the difference between the
date of onset given by the two examiners was nil (mean
2.63 days, SD 118.1). In all cases of major disagreements,
one of the two examiners omitted to register the initial
relapse which was not described by the patient or not
considered a true relapse by the examiner.

In the assessment of the type of onset according to
the four EDMUS categories, the kappa statistics revealed
a moderate to substantial agreement in three centres
with kappa values ranging from 0.59 to 0.68, and an al-
most perfect agreement in the remaining three, with
kappa values over 0.80 (Table 3, upper part). When the
four categories merged into two only, i. e. relapsing-re-
mitting and primary progressive, reliability improved in
all the centres with kappa values around or above 0.80
(Table 3, lower part).

As for the detailed symptoms at the onset of MS, the
level of agreement ranged from fair to almost perfect.
After grouping the symptoms in three main cate-
gories (“long tracts”, “brainstem” and “optic neuritis”),
the kappa values ranged from 0.46 to 1.0 (Table 4).

Table 1 The EDMUS Grading scale (EGS) reprinted from Confavreux et al. 1992;
Journal of Neurology, Neurosurgery and Psychiatry; 55:671–676 with permission

EGS Score

0 Normal findings on neurological examination.

1 No disability. Minimal signs on neurological examination.

2 Minimal and not ambulation-related disability. Able to run.

3 Unlimited walking distance without rest, but unable to run; or a 
significant not ambulation-related disability.

4 Walks without aid.
Limited walking distance, but > 500 meters without rest.

5 Walks without aid.
Walking distance < 500 meters without rest.

6 Walks with uni- or bilateral support.
Walking distance < 100 meters without rest.

7 Home restricted. A few steps with wall or furniture assistance.
Walking distance < 10 meters without rest.

8 Chair restricted. Unable to take a step.
Some effective use of arms.

9 Bedridden and totally helpless.

10 Death due to mutliple sclerosis.

Table 2 Characteristics of the patients recruited in each study center

Bari Basel Florence London Lyon Würzburg

Mean age ± SD (years)* 31.2±8.1 37.8±10.5 35.4±9.0 39.6±11.4 41.3±12.3 33.8±6.8
(range) (20.4–52.6) (23.4–63.7) (24.5–58) (16.2–57.6) (17.0–62.8) (20.9–50.7)

Mean disease duration ± SD (years) 6.7±4.6 8.5±5. 9 6.0±5.9 8.5±5.1 9.0±6.3 7.6±5.1
(range) (0.9–19.4) (0.6–24.7) (0–21.7) (1.0–18.3) (0.3–24.7) (1.4–24.1)

Mean EDSS score ± SD** 3.3±2.3 3.6±1.3 3.3±2.2 7.3±0.9 3.8±1.9 3.6±2.0
(range) (0.0–8.0) (1.5–6.0) (1.0–7.0) (6.0–9.0) (0.0–8.0) (1.0–8.5)

Type of course**
– Relapsing-Remitting 70% 65% 70% 10% 49% 88%
– Secondary-Progressive 15% 32% 10% 70% 36% 12%
– Primary Progressive 15% 3% 20% 20% 15% –

* p < 0.001; ** p < 0.0001 (variance analysis)
SD standard deviation; EDSS Expanded Disability Status Scale
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■ Reliability of the description of the course of MS

For the 152 patients who experienced a second neuro-
logical episode after MS onset, the time interval between
the onset of the disease and the second neurological
episode was given precisely within a day in 44.1 %,
within a month in 60.5 %, and within a year in 88.8 % of
the cases. The same median number of relapses was reg-
istered by the two examiners in all but one centre. The
difference however was not significant (data not
shown).

Both examiners agreed on the occurrence of the sec-
ondary progressive phase in 39 patients with an initially

relapsing-remitting course, while they disagreed in 17
cases. In terms of the kappa values, agreement on sec-
ondary progression turned out to be moderate in two
centres, substantial in two others and perfect in the re-
maining two centres (Table 5). For the 39 patients who
were classified by both examiners as secondary progres-
sive cases of MS, the date of conversion to the secondary
progressive phase was given precisely within a year in
71.8 %, and within 3 years in 89.7 % of the cases. Inter-
examiner agreement in identifying the disease course
was moderate in three centres (kappa 0.45 to 0.54) and
substantial in the remaining three (kappa 0.76 to 0.79)
(data not shown).

■ Reliability of the scoring of the neurological disability

The degree of inter-examiner reliability in EDSS and
EGS scores concerning all patients is shown on Fig. 1 as
a grid correlate (Fig. 1).The degree of inter-examiner re-

Table 3 Inter-examiner agreement for the description of the onset of multiple sclerosis

Type of MS onset according to the 2 examining neurologists

Examiner N° 1 RO SO POR POP KAPPA (ASE)

Examiner N° 2 RO SO POR POP RO SO POR POP RO SO POR POP RO SO POR POP

Basel 21 1 · · · 3 · · · · · · 1 · · 4 0.84 (0.11)

Bari 23 3 · · · 4 · · · · · · · · · · 0.67 (0.17)

Florence 24 1 · · · · · · · · 1 · · · · 4 0.89 (0.10)

London 12 4 · · 1 6 · · · · · · · 2 1 4 0.59 (0.12)

Lyon 21 1 · · · 2 · · · · · · · · 1 5 0.85 (0.10)

Würzburg 19 3 · · 1 7 · · · · · · · · · · 0.68 (0.14)

All centers 120 13 · · 2 22 · · · · 1 · 1 2 2 17 0.76 (0.05)

Table 3 Continued

Examiner N°1 RO/SO POR/POP KAPPA (ASE)

Examiner N°2 RO/SO POR/POP RO/SO POR/POP

Basel 25 · 1 4 0.87 (0.13)

Bari 30 · · · –

Florence 25 · · 5 1.00 (0.00)

London 23 · 2 5 0.79 (0.14)

Lyon 24 · · 6 1.00 (0.00)

Würzburg 30 · · · –

All centres 157 · 3 20 0.92 (0.05)

Upper part of the table: the onset of multiple sclerosis is described according to four
categories.
Lower part of the table: the onset of multiple sclerosis is described according to two
categories.
For each examined patient, the first examiner selected one of the four (upper part
of the table) or two (lower part of the table) possibilities for the description of the
type of onset of multiple sclerosis. The corresponding selection of the second ex-
aminer is indicated in the appropriate columns. The agreement is indicated for each
participating centre by the kappa index and the asymptotic standard error (ASE).
RO onset of multiple sclerosis with a relapse followed by remission without seque-
lae; SO onset of multiple sclerosis with a relapse followed by remission with seque-
lae; POP progressive onset of multiple sclerosis without inaugural superimposed re-
lapse; POR progressive onset of multiple sclerosis with inaugural superimposed
relapse; RO/SO onset of multiple sclerosis with a relapse followed by remission with
or without sequelae; POP/POR progressive onset of multiple sclerosis with or with-
out inaugural superimposed relapse

Table 4 Inter-examiner agreement in the description of symptoms at the onset of
multiple sclerosis according to the six participating centers

Centre Symptoms

LT BS ON

Basel 0.68 (0.15) 0.46 (0.17) 0.49 (0.16)

Bari 0.57 (0.16) 0.77 (0.12) 0.67 (0.18)

Florence 0.91 (0.09) 0.93 (0.07) 1.00 (0.00)

London 0.77 (0.12) 0.78 (0.12) 0.83 (0.12)

Lyon 0.76 (0.16) 0.76 (0.13) 1.00 (0.00)

Würzburg 1.00 (0.00) 0.79 (0.12) 0.52 (0.24)

The symptoms were grouped in three main categories.
The agreement is indicated for each participating centre by the kappa index and the
asymptotic standard error (ASE).
LT long tracts involvement. Refers to any combination of lower extremity dysfunc-
tion, upper extremity dysfunction, sensory symptoms, sphincter disturbance, or
sexual disturbance; BS brainstem involvement. Refers to any combination of facial
motor, facial sensory, oculomotor symptoms, vestibular and/cochlear, or bulbar
dysfunction; ON optic neuritis
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liability in EDSS and EGS scores is also shown for each
centre separately in Table 6. In terms of the ICC, the
agreement level was almost perfect for both scales. Fre-
quency of agreement varied according to the definition
of agreement. For the EDSS, it ranged from 43 to 83 %
when the perfect identity of scores was required, from 77
to 97 % for differences of no more than 0.5 EDSS point
and from 87 % to 100 % for differences of no more than
1.0 EDSS point. For the EGS, the percentage of exact
agreement ranged from 50 to 97 % and reached
87–100 % when agreement was defined as a difference in
scores of no more than 1 EGS point (Table 6).

Convergent construct validity of the EGS (Fig. 2) is

demonstrated by the strength of the relationship with
the EDSS applied to the same patient at the same exam-
ination: the correlation turned out to be linear with
r = 0.94 (p < 0.0001).

Discussion

The search for a “common language” to describe the
pattern and course of MS has become a major aim, be-
cause of the increasing number of collaborative studies
and clinical trials which require rapid identification of
appropriate patients and pooling of data from different
centres. To our knowledge, the EVALUED study is the
first attempt toward a cross-national standardization in
describing the clinical course of the disease and disabil-
ity outcomes. In the analysis we selected some key items
in EDMUS, which turn out to be essential for a uniform
description of the illness, especially in terms of disease
onset and subsequent evolution.Globally, for most of the
items, the degree of agreement ranged between mode-
rate and excellent.

Differences in the assessment of the date of MS onset
exceeded one year only in 7 % of the subjects, and in
these cases disagreements related to the interpretation
of the event “relapse”. The difficulty in classifying some
minor clinical episodes, particularly in retrospect is
well-known. Even with a prospective follow-up, it might
be difficult to distinguish a true relapse from transient
deterioration of the patient’s clinical status due to other
factors, such as infections, psychological factors, tem-
perature or fatigue. A good level of concordance was
reached in defining the type of onset as described by the
EDMUS categories.For the relapsing-remitting onset,all
disagreements related to the presence or absence of

Table 5 Inter-examiner agreement in the description of the conversion to sec-
ondary progression for patients with an initially relapsing-remitting course

Conversion from relapsing-remitting course
to secondary progressive course

Examiner N°1 yes no

Examiner N°2 yes no yes no Kappa (ASE)

Basel 3 3 – 24 0.62 (0.19)

Bari 7 2 3 18 0.62 (0.15)

Florence 3 – – 27 1.00 (0.00)

London 15 3 3 9 0.58 (0.15)

Lyon 9 – – 21 1.00 (0.00)

Würzburg 2 – 3 25 0.52 (0.23)

All centers 39 17 124 0.76 (0.06)

For each examined patient, the first examiner selected one of the two possibilities
(yes or no) for the description of the conversion to secondary progression. The cor-
responding selection of the second examiner is indicated in the appropriate col-
umn. The agreement is indicated for each participating centre by the kappa index
and the asymptotic standard error (ASE)

Fig. 1 Inter-examiner reliability in the assessment of the EDSS (left side) and the EGS (right side) scores. Each figure in the graph indicates the number of patients for which
examiner N° 1 and examiner N° 2 selected the corresponding score on the abscissae and ordinate axes, respectively. This grid correlate concerns the total group of 180 pa-
tients (EDSS Kurtzke Expanded Disability Status Scale [26]; EGS EDMUS Grading Scale (cf. Table1). The highlighted numbers on the diagonal lines illustrate the frequency of
perfect agreement between the two examiners
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functional sequelae after the initial episode. In contrast,
for the primary progressive onset, disagreements came
from a different interpretation of the presence or the ab-
sence of a pre-existing relapse. Agreement became ex-
cellent when the four categories merged into two. We
also found an acceptable reliability level regarding the
symptoms at the onset of the disease,especially when we
merged them into three categories. As for the descrip-
tion of the disease evolution, we found a good level of
concordance concerning the duration of the first inter-
attack period and time to convert to secondary progres-

sion. The reliability level ranged from moderate to sub-
stantial for the interpretation of the disease course.Clas-
sification of the disease course has received growing at-
tention in the literature over recent years. On the basis of
an international consensus, Lublin and Reingold [28]
provided standardized definitions for the courses of MS.
They identified a relapsing-remitting course (RR), with
or without full recovery, a primary progressive course
(PP), a secondary progressive course (SP), with or with-
out occasional relapses, and a progressive-relapsing
form (PR), defined as a disease with a progressive onset
with later superimposed relapses. The term relapsing-
progressive (RP) was rejected since there was no con-
sensus definition. Kremenchutzky et al. [23] evaluated
the validity of the terms PR and RP on a large popula-
tion-based cohort of progressive MS patients seen at the
London MS Clinic (Canada). Since there was no diffe-
rence in terms of distribution of survival in time to
reach DSS 3, 6, 8 and 10 when comparing the categories
of progressive MS, the authors recommended that the
terms RP and PR be dropped and that they be included
in the PP or SP groups. The EDMUS system is consistent
with these conclusions and retains only the distinction
between primary and secondary progressive forms,with
or without superimposed relapses.

Only a small number of the many suggested scales for
MS are used and none of these fulfils the requirements
of the international MS community [21, 22, 35]. Al-
though new more sensitive and multidimensional mea-
sures have been proposed, particularly for use in clinical
trials [32, 33], Kurtzke’s EDSS remains, so far, the most

Table 6 Inter-examiner agreement in the scoring of the neurological disability according to the participating centres

Cumulative percents of agreement

No ≤ 0.5 point ≤ 1.0 point ≤ 1.5 point ≤ 2.0 point ≤ 2.5 point ≤ 3.0 point
Centres ICC (95% CI) difference difference difference difference difference difference difference

EDSS
Basel 0.96 (0.93–0.99) 56.7 76.7 86.7 96.7 100.0 100.0 100.0
Bari 0.92 (0.87–0.98) 43.3 86.7 96.7 100.0 100.0 100.0 100.0
Florence 0.98 (0.95–1.00) 70.0 96.7 100.0 100.0 100.0 100.0 100.0
London 0.91 (0.80–1.00) 83.3 93.3 96.7 100.0 100.0 100.0 100.0
Lyon 0.84 (0.64–1.00) 46.7 80.0 90.0 96.7 96.7 100.0 100.0
Würzburg 0.97 (0.95–1.00) 53.3 96.7 100.0 100.0 100.0 100.0 100.0
All centres Not appropriate 58.9 88.3 93.9 98.3 99.4 100.0 100.0

EGS
Basel 0.97 (0.94–1.00) 73.3 96.7 100.0 100.0
Bari 0.96 (0.93–0.99) 83.3 100.0 100.0 100.0
Florence 1.00 (0.99–1.00) 96.7 100.0 100.0 100.0
London 0.86 (0.75–0.96) 73.3 100.0 100.0 100.0
Lyon 0.99 (0.98–1.00) 93.3 100.0 100.0 100.0
Würzburg 0.84 (0.71–0.97) 50.0 86.7 96.7 100.0
All centres Not appropriate 78.3 97.2 99.4 100.0

Cumulative percents of agreement: percentage of time both examiners of a given participating centre selected the same EDSS (upper part of the table) or the same EGS
(lower part of the table) score when examining the 30 patients of the centre.
ICC Intraclass Correlation Coefficient; 95% CI 95% Confidence Interval; EDSS Kurtzke Expanded Disability Status Scale; EGS EDMUS Grading Scale

Fig. 2 Relationship between the EGS and EDSS scores for the 180 patients (all ex-
aminers, all centres). The highlighted numbers on the diagonal lines illustrate the
frequency of perfect agreement between the scores
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widely used scoring system and represents a reference
criterion for other suggested scales. It has, nonetheless,
acknowledged limitations: it is unresponsive, it com-
bines impairment and disability, it has often been shown
to have only moderate interrater reliability, it is not en-
tirely objective and its overall score is heavily weighted
toward ambulation. The EGS is a simplified version of
the DSS, ranging from 0 (no impairment) to 10 (death
from MS) 1-point steps. It is derived from the Kurtzke
DSS scale, but with a simplified and concise wording, in
order to avoid ambiguity, to facilitate clinical practice
and to be appropriate for epidemiological purposes.Our
results on the reliability of the EDSS largely confirm the
findings from previous reports [2, 18, 20–22 29, 44]. We
did not assess the levels of agreement for different
ranges of the scales because some patients had to be in-
cluded in different groups according to the scoring of
the two examiners and no appropriate statistic tool was
available at the time for this purpose. Nevertheless, it
seems that the lower portion of the scales yielded the
worst agreement level (see Fig. 1). In spite of this, agree-
ment was better for the EGS scale than for the EDSS scale
in all the levels of the scale. The EGS therefore is at least
as reliable as the EDSS, far more simple to administer
and far less time consuming. It reaches the same score
with fewer constraints for the patient and the examiner.
Although it maintains some of the limitations perceived
with the use of the EDSS, it may be a valid tool particu-
larly for clinical practice, even for retrospective records,
in standard follow-up and for collaborative epidemio-
logical studies.

These results taken together have been obtained from
a cohort of European MS patients which seems repre-
sentative of the disease when compared with the natural
history cohorts available in the literature [7, 41–43].
However, in the interpretation of the data, it must be
taken into account that our findings may in part overes-
timate the reliability level. Since patients were examined
twice consecutively on the same day,a memory effect for
some variables cannot be ruled out. Besides, this study
was performed in specialised MS centres, where neurol-
ogists had been trained in the use of the EDMUS system.

This being said, if there has been a bias, it has occurred
for both EGS and EDSS assessments evenly, which does
confirm the reliability of the comparisons we have made
between these two scales.

Finally, although the participants had undergone a
common training session before the beginning of the
study, we found some differences in the agreement level
among the participating centres. These differences may
be due, in part, to different characteristics of the patients
recruited in each centre, and in part to different famil-
iarity of the examiners with the EDMUS system which
was in daily use in Lyon and Florence, but not in the
other centres.

More generally, this European study has shown that a
clinical databasing system such as EDMUS is a reliable
and useful tool for the clinical description of MS. This
“common language” is of interest for multicentre stud-
ies. On the basis of this experience, a new version of the
EDMUS software has been developed in order to further
improve the reliability of the common language and the
flexibility of the system, and to cover the needs of the
majority of users.

Appendix

The EVALUED Study Group: Adeleine P, Follet A, Unité de Biostatistiques et Infor-
matique Médicale, Hospices Civils de Lyon, Lyon-France. Amato MP, Bartolozzi ML,
Dipartimento di Scienze Neurologiche, Firenze-Italy. Confavreux Ch, Cortinovis-
Tourniaire P, Hours M, Hôpital Neurologique, Lyon-France. Hartung HP, Morrisey S,
Flachenecker P, Neurologische Universitätsklinik, Würzburg-Germany. Kappos L,
Huber S, Lechner-Scott J, Neurologische Universitätspoliklinik, Basel-Switzerland.
Livrea P, Trojano M, Avolio C, Cattedra di Neuropathologia e Psicopathologia, Bari-
Italy. Thompson AJ, Hobart J, Grimaud J, Institute of Neurology, London-UK.
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