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Information from patients who are unable to continue their visits to a study centre may be of major importance for the interpretatio n of
results in multiple sclerosis (MS) clinical tr ials. To validate a questionnaire based on the Expanded Disability Status Scale (EDSS), patients in
five different European centres were assessed independently by pairs o f trained EDSS raters, first by telepho ne inter view and a few days
later by standardized neuro logical examination. Seventy women and 40 men with an average age of 43.7 years (range 19 /74 years) were
included in the study. Mean EDSS score at the last visit was 4.5 (0 /9). EDSS assessment by telepho ne was highly co rrelated with the EDSS
determined by physical examination (Pearson’s co rrelation coefficient /0.95). A n intraclass correlation coefficient (IC C ) of 94.8% was
found for the total sample; 77.6% and 86%, respectively, for patients with EDSSB/4.5 (n /46) and \/4.5 (n /64). Kappa values for full
agreement were 0.48; for var iation by /0.5 steps and /1.0 steps, 0.79 and 0.90, respectively. Best agreement could be found in higher
EDSS scores, where assessment by telepho ne inter view might be needed most. The telepho ne questionnaire is a valid tool to assess EDSS
score in cases where the patient is unable to continue visiting a study centre or in long-term fo llow-up of tr ial participants.
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Introductio n

In multiple sclerosis (MS) clinical trials both the statistical
power to detect an existing difference between treatments
and the applicability of the results to the general popula-
tion may be severely compromised by missing data and
incomplete follow-up of patients. Especially in higher
grades of disability or in studies with long duration, the
inability of patients to appear for regular examinations in
the study centre may be an important factor. Sometimes
emergency visits for relapses are not possible because the
patient is unable to come to the study centre or the study
centre is unable to schedule the visit in the appropriate
timeframe. To collect information about the degree of
deterioration, a telephone-based assessment may be a
better option than assessing the patient when the relapse
has resolved.

Therefore, a structured questionnaire was developed,
which enables the study centre to assess disease progres-
sion by telephone interview in the absence of a physical

examination of the patient. The questionnaire is based on
the Expanded Disability Status Scale (EDSS),1 a measure
accepted as gold standard2 (although much criticized)3

and used in most clinical trials as primary clinical
outcome. In this multicentre study, EDSS assessment by
telephone is compared with EDSS assessment based on a
standardized physical neurological examination includ-
ing assessment of walking distance.4

Material and methods

Study design
Patients with clinically definite MS, with at least one
well-documented physical neurological examination at
the study centre, including EDSS assessment, in the
previous 12 months, were eligible for this study if they
had not experienced a relapse or change in ongoing MS
medication within the last month. After informed consent,
half of the patients were interviewed using the EDSS
telephone questionnaire by one of two trained EDSS
physicians of the respective centre, and the other half
was interviewed by the second examiner. Both EDSS
physicians were aware of the previous (baseline) EDSS
score. The interview was performed within a maximum of
five days before a scheduled physical examination at the
study centre. At this scheduled examination, the other
EDSS physician performed a standardized neurological
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examination, including walking with the patient up to
500 m, and assessed the functional systems and the EDSS
without knowledge of the telephone interview results. All
EDSS raters in this study had undergone a standardized
audiovisual training for EDSS assessment.4

Description of the EDSS by telephone questionnaire
(The full questionaire and guidelines for its administra-
tion are available through the corresponding author.)

The classical assessment of the EDSS is based on a
neurological examination that provides the basis for the
assessment of several functional systems that contribute
according to predefined algorithms to the total EDSS
score. For an EDSS score of 4.5 and above, walking ability
and the need for assistance play a dominant role in
determining the final score and the contribution of
functional systems diminishes. Therefore, in the struc-
tured interview most questions (3 /10a) are centred round
these issues: walking distance, need of assistance and
transfer. If the EDSS is sufficiently defined by the degree
of dependence, assessment of single functional systems is
not required.

The first question determines if the patient is inter-
viewed himself or the information is given by a caregiver.
The second question assesses any subjective change to the
last examination at the centre.

The functional systems are assessed in question 10b. To
illustrate the use of the structured interview a few items
were picked for more detailed description:

Brainstem functional system (FS) comprises a number
of tests in the physical examination. In the questionnaire
the patient is asked if they have noticed any double vision,
dysarthria, loss of sensation in the face, facial asymmetry
or frequent swallowing problems. If an impairment exists
further questions have to determine its degree. For
example, if the patient has not lost but has only impaired
sensation of one side of the face, this would give them a
score of 2 out of 4. If the patient suffers, for example, from
incomprehensible dysarthria, this would result in a score
of 4.

Rating of the Pyramidal FS is based on which and how
many limbs are involved in both the questionnaire and the
physical examination.

Cerebellar FS is assessed by two questions in the
interview related to limb ataxia and balance on ordinary
walking.

While the physical examination assesses four qualities
of sensation, the interview asks about impaired perception
of touch or pain being the most apparent sensory deficit.

In the assessment of the Bowel/bladder and Cerebral FS,
both the neurological examination and interview usually
rely on patient information.

The final EDSS score is calculated in the same way as
the EDSS score in the physical examination.

Statistical evaluation
The aim of this study was to determine the values of the
telephone EDSS in relation to the subsequent physical
examination EDSS. In particular, it was desired to deter-

mine the bias and the precision of the telephone interview
given the physical examination score. This is commonly
done by presenting the scatter plot of two scores,5 but the
mean and standard deviation of the differences in the two
scores are also graphically presented: namely the tele-
phone EDSS score minus the physical EDSS score, plotted
against the physical EDSS score, which is assumed to be
the gold standard. This allows one to determine the bias
and precision of the telephone interview.

Because the EDSS is an ordinal variable, the kappa
value was used to measure agreement as well as the
intraclass correlation coefficient (ICC), which can be used
for measurement of ordinal and nominal data. The kappa
coefficient provides a measure of the degree of interobser-
ver agreement for pairs of observers assigning individuals
subjectively to one of a range of categories correcting for
the extent of agreement expected by chance. It is the most
widely used index for agreement.6 The kappa value is
interpreted as poor for B/0.0, slight for 0.0 /0.2, fair for
0.21 /0.4, moderate for 0.41 /0.6, substantial for 0.61 /0.8
and almost perfect for 0.81 /1.0.6 To estimate the agree-
ment of the single FS, the comparison was restricted to
patients with EDSS scores of B/4.5, because above this
value FS are not necessary to determine the EDSS score
and data were incomplete. Therefore, the ICC and kappa
values for FS were calculated for 46 cases with an EDSS
score B/4.5.

The value 1 in most of the original FS according to
Kurtzke corresponds to just signs in the physical exam-
ination of which the patient is not aware. It is not possible
to assess physical signs in a telephone interview that do
not result in symptoms. The telephone interview, there-
fore, does not differentiate between FS scores of 0 and 1.

Results

The patient group consisted of 70 women and 40 men,
average age was 43.7 years (range 19 /74 years). The mean
duration of disease was 12 years (range 1 /25 years). The
patients presented with a wide range of baseline EDSS
scores (Figure 1) at the last visit (mean 4.5), which was on
average 3.36 months previous (range 0.5 /6 months).

Figure 1 Distribution of patients according to last prestudy
(baseline) EDSS scores (n /110)

Can the EDSS be assessed by telephone?
J Lechner-Scott et al.

155

Multiple Sclerosis



Forty-two patients had a relapsing remittent course, 13 a
progressive relapsing, 47 a secondary progressive and
eight a primary progressive course.7

EDSS assessment by telephone correlated closely with
the EDSS determined by physical examination (correla-
tion coefficient for EDSS /0.95).

The same close correlation was observed if the five
participating centres were evaluated separately.

Four patients could not be interviewed directly. The
caregiver (relative or professional) answered the questions
instead. Their EDSS score varied widely (4.0, 5.5, 6.5 and
9.0). Only two of the four patients had some cognitive
impairment. The statistical significance of these results
did not change if these four patients were excluded from
analysis (data not shown).

The mean of the difference in the two EDSS scores was
unrelated to the mean obtained from the physical EDSS
score, except for when the physical score was 9. In this
case, the telephone EDSS score was 0.5 less than the
physical score.

Figure 2 shows that the standard deviation of the
differences depended on the value of the physical score.
The larger the physical score the more precise was the
telephone value. For scores of 2.5 and above, 50% or more
of the cases were within 0.5 of each other, while for scores
between 1 and 2, there was greater spread about the
physical scores. To some extent, this can be explained by
the values obtained by the physical EDSS scores: there
were no values of 1.0 and 1.5 in the telephone interview,
while there were for the physical EDSS scores. The
telephone method resulted in these values being coded
as 0.0 or 2.0 or more. It was this aspect that resulted in a
lower correlation coefficient in the lower EDSS scores,
even though the results were unbiased (the telephone
EDSS differed as often positively as negatively from the
physical EDSS). Carrying out an analysis of variance
(ANOVA) on the data indicated that there was no
statistically significant difference in the means (P \/0.9),

but there was a statistically significant difference in the
variances (Bartlett test for equal variances, P B/0.0001).

The ICC was 0.78 for cases with a telephone EDSS score
of 4 or less, but was 0.87 for those above 4.0. This is
consistent with Figure 2, showing that the agreement is
better for the higher scores. The overall ICC was 0.95 for
all cases.

Looking at the impact of mental impairment, there were
61 cases with Mental FS equal to zero and 49 not equal to
zero. Comparing the two groups, a statistically significant
difference in agreement between the EDSS scores could
not be detected (ICC /0.95 and 0.93, respectively).

The kappa value for full agreement was 0.48, for an
EDSS score between ± /0.5 the value was 0.79 and ± /1,
0.90, which corresponds to almost perfect agreement. Best
agreement was found for EDSS scores of 6 /6.5 (100%
agreement in 20 patients).

To achieve consistent results the neurologists were
trained to walk a measured distance with the patient up
to 500 m with as little assistance as possible. The assess-
ment of ambulation correlated only modestly (correlation
coefficient /0.62; Figure 3). Nevertheless, the walking
distance had a high predictive value for the outcome of the
EDSS, as expected. The agreement for the single FS varied
substantially (Table 1). Poor correlation was found for
Mental (ICC /0.30) and Cerebellar FS (ICC /0.32). Best
agreement was found for Brainstem and Pyramidal FS
(ICC /0.78 and 0.66, respectively).

Discussion

The study population of 110 patients is consistent with
the demographic characteristics of Weinshenker’s geogra-
phically based survey.8 He described 1099 patients of
which 722 were female. In the current population, 70 of
110 were female. Average duration of disease was 12 years
in both populations. The average age at disease onset was

Figure 2 Relationship between the difference in the EDSS by telephone and the physical EDSS, plotted against the physical EDSS. The
line represents the mean difference and the boxes contain 50% of the observations. The agreement between the telephone and physical
scores is best for higher values of the physical score, with more variation for scores 1, 1.5 and 2.
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31 years. Also, the dual distribution of EDSS has been
described before.3 EDSS scores between 3 /4 and 6 /6.5
are more frequent than EDSS scores of 5. It can be
confidently assumed that the current study population
represented the normal variation of disease.

In order that the results can be compared with the
results of other authors, Pearson’s correlation coefficient,
ICC and the kappa coefficient were evaluated. These
measures are used for inter-rater agreement, but in this
study they cover both the agreement between two methods
of measurement and between pairs of raters. In general,
good inter-rater agreement is considered more difficult to
obtain than intrarater agreement. Although the raters in
this study had undergone standardized training,4 which
reduces interrater variability, it can not exactly be deter-
mined to what extent interrater variability reduced the
agreement between the two measures.

Two other studies have addressed the feasibility of self-
assessment of neurological impairment in MS and its
correlation with physical EDSS. Goodin9 reported 30
patients examined by himself. He describes a high Pearson
correlation coefficient (0.92) between the EDSS obtained
by physical examination and a score derived from a self-
assessment questionnaire using a special computer pro-
gram. In an Italian multicentre study, self-assessment was
compared with physical examination using the minimal
record of disability (MRD) for MS and the EDSS.10 Strong
agreement was described especially for more disabled
patients (ICC /0.75). In the present study, overall agree-
ment was better (ICC /0.95) even for lower EDSS scores
(ICC /0.79). The correlation reported for the single func-
tional system in patients with an EDSS score B/4.5 was
similar to the present results, although they had especially
poor values for Cerebellar FS (ICC /0.03) and Sensory FS
(ICC /0.11).

In the Italian study,10 patients with major cognitive
deficits were excluded because cognitive impairment was
assumed to interfere with the accuracy of self-assessment.

This problem was addressed here by comparing patients
with cognitive deficit, as defined by a baseline FS score of
\/1 in the Mental FS, with patients with no impairment,
resulting in a value of zero in the Mental FS. No difference
between the two groups regarding agreement on EDSS
(ICC /0.95 and 0.93 respectively) was found. However, it
has to be taken into account that only one patient with
severe dementia was included.

Taking the physical EDSS as gold standard, a high
Pearson correlation was found between the physical

Figure 3 Relationship between the difference in the walking distance from the physical examination and the telephone interview
plotted against the distance from the physical examination. The line represents the mean difference.

Table 1 Agreement for single FS between EDSS by telephone
and by physical examination (n /46, only patients with EDSS
scoreB/4.5)

FS Kappa Standard error
(SE)

ICC (%) SE

Visual 0.22 0.09 0.38 0.05
Brainstem 0.59 0.12 0.78 0.07
Pyramidal 0.54 0.11 0.66 0.09
Cerebellar 0.40 0.11 0.32 0.07
Sensory 0.30 0.10 0.38 0.06
Bowel/bladder 0.42 0.11 0.43 0.08
Mental 0.38 0.13 0.30 0.06
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examination and the telephone interview regarding the
endpoint EDSS (0.97), which indicates a linear relation-
ship between the two tests. A plot of the mean values of
telephone and physical assessment reveals a random
scatter, which suggests that there is no bias in one way
or the other (Figure 2). The interclass coefficient was 0.95.
If only patients with an EDSS score of B/4.5 were used for
calculation, then the measures for agreement are less:
R2

/0.64, ICC /0.79. This was expected because the
number of cases was reduced. However, the plot reveals
a random pattern. The cause of the lower values for EDSS
score B/4.5 is that as the EDSS values are restricted, there
is less systematic variation between cases to explain.
Hence the error term dominates.

These results compare favourably with previous results
of physical EDSS inter-rater reliability studies.11 The
values can not be expected to be higher than the inter-
rater correlation between two physical examiners. The
kappa value for full agreement in the current study was
0.48. Amato et al. 11 tested the inter-rater agreement on MS
patients with an EDSS score ranging from 1.0 to 8.5 and
found a total agreement of 0.5. Referring to a score
difference of half a point (one-step variation), the kappa
value increased to 0.75, whereas in the present study it
was 0.79 and for a score difference of a full point (two-step
variation) Amato et al. described a kappa of 0.96 com-
pared with a value of 0.90 here.

The total agreement in the present questionnaire,
especially for EDSS scores below 4.5, is only moderate
(kappa /0.24), which might be explained by the lack of
detailed questions to assess single FS and the inability to
assess EDSS scores of 1.0 and 1.5 by telephone. Verdier-
Taillefer et al.12 found in their study of 59 MS patients a
kappa of 0.15 /0.19 for an EDSS score B/5 and 0.61 for an
EDSS score \/5.

Goodkin and colleagues13 examined 10 clinically stable
MS patients at three different times by four different
neurologists. One hundred per cent agreement was only
found in 10% for EDSS scores between 1.0 and 3.5.
Francis et al.14 compared three independent examiners
rating 20 MS patients with EDSS scores from 3.0 to 9.0.
The kappa values for EDSS were 0.32 /0.76 depending on
which pair of examiners was compared. Total agreement
was 0.45; taking a two-step variation into account it
increased only to 0.85. Noseworthy et al.15 examined
MS patients with a higher EDSS score (4.0 /6.5) and found
a better total agreement of 69%. The ICC of the present
study population increases to 0.87 if only patients with an
EDSS score \/4.5 are considered. This reflects again that
the correlation is better when the values do not depend on
too many variables (like FS) but mainly on walking
distance.

Two recent studies16,17 have also examined the psycho-
metric properties of the EDSS in comparison with a couple
of other scores. Sharrack et al.16 assessed 64 patients with
a wide range of disabilities by three different raters. They
achieved substantially higher kappa values and ICC for the
single FS (ranging from 0.41 to 0.67 and from 0.81 to 0.95,
respectively). The inter-rater agreement on the EDSS
scores was 96% when accepting a difference of B/1.0

points, which is similar to the present result (90%).
Hobart et al. 17 examined 125 moderate to severely
disabled MS patients by 11 different raters. Their ICC
was 0.78 for the EDSS and a range of 0.38 /0.72 for the
single FS. These results are also similar to the present
results with an ICC of 0.87 for EDSS scores \/4. Compared
with the older studies, these two studies seem to achieve
better agreement, which might be due to the fact that some
of their raters participated at training workshops.4,16,17

Ambulation is a value expected to vary considerably
between self- and observer-assessment. Sharrack and
Hughes18 compared the estimated walking distance from
100 patients with the estimation of their consultants. The
estimates differed up to 14.6-fold from the measured
distances. The performance depends heavily on patient’s
motivation. But there is also a variable degree of persis-
tence by the examining neurologist. The patient’s physical
fitness varies not only from day to day but also between
morning and afternoon. The acceptance of assistance
varies also from patient to patient. Some MS patients
choose to use a cane to avoid appearing drunk, due to an
ataxic gait. Others will try to avoid the assistance of a cane
until they are almost in need of a wheelchair. These
contingencies result in inter-rater reliability problems for
higher EDSS scores.

Timed walking tests usually show a higher reliability
(correlation coefficient \/0.95) but still hide considerable
individual patient variability of the order of 20%.19

In the questionnaire there is no zero value for the
assessment of FS. Therefore, the agreement on FS which
had values in the physical assessment of mainly 0, 1 and 2
was particular low; for example, visual impairment
(kappa /0.22). Surprisingly high values for Brainstem
(0.59) and Pyramidal FS (0.54) were found, although in
the clinical assessment these FS require most skill and
training to achieve a high retest consistency.4 There is
some limitation of the study regarding the assessment of
FS by telephone interview. The recoding of the physical
values 0 and 1 might have inflated the ICC. At the same
time, it decreases the agreement of the lower EDSS scores
because of the inability to assess EDSS scores of 1.0 and
1.5 by telephone in most FS. Although both the Bowel/
bladder and Mental FS rely also on questions in the
physical examination, the agreement is lower than ex-
pected. The telephone questionnaire unfortunately does
not take into account any bowel disturbances. In addition,
the values of both FS vary less than the values for
Pyramidal or Brainstem FS, which might explain partly
the low ICC.

In one of the first reports to describe the inter-rater
reliability in assessing FS and the EDSS,11 the Visual FS
was not included in the evaluation, avoiding the particu-
lar difficulties in this function. Lowest agreement was
described for Pyramidal FS (0.28), Mental and Sensory
(0.32), Brainstem and Bowel/bladder (0.5) and best values
for Cerebellar FS (0.56).

In the series of Verdier-Taillefer et al .,12 the inter-rater
agreement for single FS was best for Cerebellar and Bowel/
bladder with a kappa value of 0.53. Lowest values were
found for Sensory 0.23 and Cerebral FS 0.25. In the study
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of Francis et al .,14 FS agreement was lowest for Cerebellar
0.14 and highest for Bowel/bladder 0.56. A better agree-
ment was found for the Ambulation Index 0.5 /0.7.

The structured telephone interview ‘EDSS by telephone’
is a valid tool to assess the EDSS in cases where the
patient is unable to continue visiting the study centre. The
telephone interview-derived scores are unbiased estimates
for the cases studied for the EDSS scores 0 /7, and may be
biased by about 0.25 downwards for scores 8 and 9. This
last result has to be confirmed with a larger number of
patients, as only two patients with an EDSS score of 8 and
two patients with an EDSS score of 9 were included. The
reliability of the telephone EDSS is poorer for values less
than 2, even though being unbiased. Better reliability was
found in higher EDSS scores, where the assessment by
telephone interview might be needed most. The kappa
values for the EDSS and most FS were equivalent to or
better than previous data of inter-rater reliability of the
Kurtzke Scale.11 17

With the present study, sufficient inter-rater reliability
of the ‘EDSS by telephone’ could be documented for
physicians trained with a specific audiovisual training
program.4,20 The tool is not yet validated for use by
untrained physicians or nonmedical professionals.

A telephone interview will not replace the physical
examination by neurologists. But in clinical studies where
regular visits are necessary and baseline data exist,
assessment via telephone is a helpful and, as shown
here, a reliable substitute if the patient is unable to attend
a visit.
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