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Background: Expanded Disability Status Scale (EDSS) scores of 4.0 or greater are determined primarily 
by maximum walking distance (MWD). Estimation of MWD by persons with multiple sclerosis (MS) is 
often used due to the impracticality of formally walking a person with MS in a clinic setting. Previous 
studies have demonstrated discrepancies between estimated and actual MWDs. Whether Timed 25-Foot 
Walk test (T25FW) values can be used to predict MWD is currently unknown. This study aimed to deter-
mine whether T25FW time is predictive of MWD in persons with MS.

Methods: This study is a post hoc analysis of a previously described prospective cohort study. Persons 
with MS with an EDSS score of 3.5 to 5.5 were included. The participant’s T25FW values and MWD 
were measured.

Results: Of the 38 adult participants (mean age, 50.8 years; 27 women [71%]), 24 (63%) had relapsing-
remitting MS. The median EDSS score was 4.5 (range, 3.5-5.5). The T25FW times were divided into 
seven categories (<5.0, 5.0-5.9, 6.0-6.9, 7.0-7.9, 8.0-8.9, 9.0-9.9, and ≥10.0 seconds). The MWDs were 
divided into corresponding EDSS score categories: ≥500, 300-499, 200-299, 100-199, and ≤99 m. Ordi-
nal logistic regression, when controlled for age, found the T25FW categories to be predictive of EDSS 
score (χχ2 = 17.630, df = 7, P = .014).

Conclusions: The T25FW value may be used as a surrogate estimate of MWD. Further studies are needed 
to confirm the reliability of the T25FW in predicting MWD. Int J MS Care. 2020;22:215-218.

Multiple sclerosis (MS) is a chronic debilitat-
ing neurologic disease most often diagnosed 
in young individuals. Several instruments are 

used to assess disease progression; however, the most 
widely used instrument in clinical practice and in trials 
is the Expanded Disability Status Scale (EDSS).1 The 
EDSS is used to evaluate the functional status of differ-
ent neurologic domains and is an ordinal scale ranging 
from 0 (normal neurologic status) to 10 (death due 
to MS) in 0.5-point increments (after the first step of 
1.0 from EDSS score 0 to EDSS score 1.0). The lower 

EDSS scores measure impairment based on the neu-
rologic examination, and the upper range of the scale 
(EDSS scores >6.0) is dictated by the use of walking aids 
or level of dependency. Scores between 4.0 and 6.0 are 
mostly dictated by walking ability. For example, if a per-
son with MS has a maximum walking distance (MWD), 
without walking aid or rest, of greater than 500 m but 
not unlimited, their EDSS score will be 4.0 regard-
less of the absence of any disability in other functional 
domains. For EDSS scores of 4.5, 5.0, and 5.5, MWD 
is 300 m, 200 m, and 100 m, respectively. For an EDSS 
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prespecified walking course. We categorized T25FW values in 
two ways: Method 1 consisted of seven categories: <5.0, 5.0-
5.9, 6.0-6.9, 7.0-7.9, 8.0-8.9, 9.0-9.9, and ≥10.0 seconds), 
and method 2 consisted of three categories (< 6.0, 6-7.9, and 
≥8.0 seconds).

In method 1, T25FW values were categorized based solely 
on convenience as a change of 1 second intuitively indicates a 
change. Method 2 was selected based on the study by Gold-
man et al,9 which provided some evidence of T25FW bench-
marks that were clinically meaningful, specifically related to 
occupational and social changes. Persons with T25FW times 
of 6.0 to 7.9 seconds are more likely to have occupational dis-
ability or to change their job because of walking disabilities.9 
A T25FW time of 8.0 seconds or more was associated with 
being more likely to be dependent in daily living activities and 
requiring social and governmental health care and support.9

The MWDs were divided into their EDSS score equiva-
lents (MWD-EDSS): ≥500, 300-499, 200-299, 100-199, and 
≤99 m.
Statistical Analysis

Ordinal logistic regression was used to determine the 
predictive value of T25FW categories on MWD-EDSS. Sta-
tistical analysis was performed using IBM SPSS Statistics for 
Windows, version 23.0 (IBM Corp, Armonk, NY).

The study protocol was approved by the University of 
Western Ontario (London, ON, Canada) Health Sciences 
Research Ethics Board; all the participants provided written 
informed consent before participation.

Results
The 38 participants included in this analysis had 

a mean age of 50.8 (range, 41-59) years. Most of the 
participants self-reported as women (27 [71%]) and as 
White race (33 [87%]). Twenty-five participants (66%) 
had relapsing-remitting MS, ten (26%) had second-
ary progressive MS, and three (8%) had PPMS. The 
mean time since diagnosis was 11.5 (range,1-35) years. 
The baseline characteristics of the study population are 
shown in Table 1.

Ordinal logistic regression, when controlled for sex, 
found the T25FW categories divided as in method 1 to 
be predictive of MWD-EDSS (χ2 = 17.630, df = 7, P = 
.014) (Figure 1). For method 2, ordinal logistic regres-

score of 6.0, the person with MS can walk for 100 m 
with unilateral aid or assistance.1,2 Therefore, accurate 
estimation of walking ability is essential to calculate the 
EDSS score correctly. Incorrect scoring of the EDSS 
can have negative consequences, as coverage for disease-
modifying therapies is often dictated by EDSS score. 
Furthermore, it could lead to unnecessary treatment 
changes or inaccurate evaluation of disease progression. 
Previous studies have demonstrated that patients are 
not always able to accurately report the best walking 
distance, as shown in orthopedic and vascular studies.3-5 
We also previously demonstrated that persons with MS 
do not accurately estimate their maximum walking, and 
this wrong estimation affects the EDSS score in 44% of 
cases.2 Measuring MWD in persons with MS at each 
visit is not always practical because it is time-consuming. 
Therefore, an alternative way to estimate MWD is 
needed.

In contrast, the Timed 25-Foot Walk test (T25FW) 
is a measure of the time in seconds that a person with 
MS needs to walk 25 feet as fast and as safely as they 
can.6 The T25FW is a component of the Multiple Scle-
rosis Functional Composite.7 The T25FW is one of the 
most commonly used objective measures of walking and 
can be applied in a wide range of persons with MS with 
variable walking abilities. The T25FW is much easier to 
administer in the clinical setting compared with MWD.8 
It is unknown whether T25FW values can be used to 
predict MWD. This study aims to determine whether 
T25FW values are predictive of MWD, and thus EDSS 
scores, in persons with MS.

Methods
Study Population

This work is a post hoc analysis of the proportion of per-
sons with MS with EDSS scores of 3.5 to 5.5 from a previ-
ously described prospective cohort study.2 Participants were 
patients with MS who were seen for routine medical care in 
an academic MS clinic at a tertiary care hospital in London, 
Ontario, Canada.

The inclusion and exclusion criteria were as previously 
described.5 Persons with MS were included as follows: 1) 
any subtype of MS (relapsing-remitting, secondary progres-
sive, or primary progressive) and 2) age 18 to 64 years. In the 
original study, persons with MS with EDSS scores of 3.5 to 
7.0 were included. In the present study, we also excluded indi-
viduals with walking aids (EDSS score, 6.0-7.0) to allow for 
a homogeneous sample when examining T25FW times. The 
exclusion criteria were as follows: 1) any comorbid conditions 
affecting walking, such as cardiac disease, respiratory disease, 
and arthritis; 2) peripheral neuropathy due to any other ill-
ness; 3) fampridine therapy start in the past 6 months; and 
4) relapse in the past 3 months. Information was collected 
regarding participants’ type of MS, time since diagnosis, date 
of the most recent relapse, and full medication history, includ-
ing use of disease-modifying therapies.
T25FW Measurement and Categorization

For each participant, as previously described, T25FW 
values were measured, and MWD was then measured along a 

Table 1. Baseline characteristics of the 38 study 
participants
Characteristic Value

Age, y 50.8 [41-59]
Female sex 27 (71)
White race 33 (87)
Disease duration, y 11.5 [1-35]
MS subtype
    Relapsing-remitting 25 (66)
    Secondary progressive 10 (26)
    Primary progressive 3 (8)
EDSS score, median [range] 4.5 [3.5-5.5]

Note: Values are given as mean [range] or number (percentage), 
unless otherwise indicated.
Abbreviations: EDSS, Expanded Disability Status Scale; MS, multiple 
sclerosis.
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logic management or a diagnosis of progressive MS, 
which may lead to treatment restriction by the insurance 
company. Minor changes in EDSS scores could be of 
high concern, especially in persons with MS with higher 
EDSS scores, as suggested by the Canadian Multiple 
Sclerosis Working Group.10 For example, persons with 
MS and an EDSS score of 5.5 who had an increase of 
0.5 in their EDSS score within 6 months require serious 
consideration for treatment escalation as suggested by 
the Canadian Multiple Sclerosis Working Group.10

Flawed perception of distances by patients and physi-
cians has also been proved in other fields of medicine; 

sion, when controlled for sex, found that these T25FW 
categories were also predictive of MWD-EDSS (χ2 = 
8.678, df = 3, P = .034) (Figure 2).

Discussion
The present study shows that T25FW time could 

predict MWD in persons with MS. A correct or exact 
EDSS score estimation is vital because it can affect eli-
gibility for treatment. Most persons with MS have some 
mobility problems,7 and thus it is essential to determine 
their best MWD accurately. Accurate serial EDSS score 
measurement is also crucial in follow-up of individuals 
with MS because it can lead to changes in pharmaco-

Figure 1. Relationship between maximum walking distance (MWD) and Timed 25-Foot Walk test 
(T25FW) value using method 1

Figure 2. Relationship between maximum walking distance (MWD) and Timed 25-Foot Walk test 
(T25FW) value using method 2
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In conclusion, physicians should be aware that self-
reported MWD may be inaccurate when estimating 
EDSS score. The T25FW could predict the patient’s 
MWD and provide a reliable objective estimation of 
walking capacity. However, further studies are needed 
to confirm the reliability of the T25FW in predicting 
MWD. o
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a test to estimate the distance of an object placed at 
a specified distance results in inaccurate estimation 
by both patients and vascular surgeons.11 A study by 
Giantomaso et al4 of patients referred to rehabilitation 
with some walking disabilities for a variety of medical 
reasons showed that neither patients nor physicians are 
accurate in estimating MWD and that patients usually 
overestimate and physicians underestimate the distances 
that patients can walk. Our previous study examined 
the accuracy of estimated MWD in persons with MS. 
Persons with MS were asked to estimate their MWD, 
and then MWD was tested actually by asking them to 
walk their maximum. Only 56% of persons with MS 
were able to accurately estimate their MWD.2 Another 
important point is that MWD in persons with MS can 
vary from day to day, making it more challenging to 
estimate MWD because it should reflect the best func-
tion of the patient.12 Therefore, the T25FW, which is a 
reliable and valid test8,13 and has been used as the prima-
ry end point in clinical trials,14 offers a better alternative 
to estimate MWD and, subsequently, EDSS score based 
on the results of the present study.

To our knowledge, this is the first study to suggest 
that the T25FW can predict MWD in persons with MS 
and, therefore, predict their EDSS score. Further studies 
are needed to determine whether T25FW values can be 
used as surrogate estimates of MWD. Among the limita-
tions to this study are the small sample size and use of a 
convenience sample from a specialized MS clinic, which 
could affect generalization of the results. Participants 
were tested on a single occasion only; fatigue, distress, 
and time of day might affect ability to walk in persons 
with MS, and these potential confounders may be chal-
lenging to take into account when estimating MWD. 
Another point is that this discussion mainly applies to 
use of the EDSS score in clinical practice. Patient esti-
mates of MWD are not allowed in clinical trials. We 
focused on a specific EDSS score range (3.5-5.5), and, 
therefore, the present findings cannot be generalized to 
the full range of EDSS scores.

PRACTICE POINTS
•	Expanded Disability Status Scale (EDSS) score 

is heavily dependent on correct estimation of 
maximum walking distance (MWD) in persons 
with MS.

•	Some persons with MS do not accurately 
estimate their MWD, which leads to inaccurate 
changes in EDSS scores.

•	The Timed 25-Foot Walk test can be used as a 
convenient method to predict MWD and can 
lead to more accurate EDSS scores. 




