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Abstract
Background:Walking capacity is important not only to persons with multiple sclerosis but also to clinical
practice and research. The present study aims to compare the extent of impairments (relative to healthy
controls) across three commonly used walking capacity outcomes in persons with multiple sclerosis.
Methods: In a two-hospital cross-sectional study, walking capacity was assessed using the timed-25-foot-
walk-test (timed 25-ft walk test; ‘walking speed’), the six-minute-walk-test (‘walking endurance’) and the
six-spot-step-test (‘walking balance and coordination’). Data were compared to normative reference data in
healthy controls.
Results: A total of 228 persons with multiple sclerosis (68% females) were involved in the study: age 53.7
± 11.6 y (range 26–81 y); patient-determined-disease-steps 3 [IQR; 1; 4] (range 0–7); time since diagnosis
12.6± 9.9 y (range 0–49 y); MS-phenotype (relapse remitting MS, secondary progressive MS, primary
progressive MS) 146/39/41; and co-morbidity n= 80 (35%). Compared to healthy controls, deficits
were observed across all walking capacity outcomes (p < 0.001): timed 25-foot walk test −26 [−30;
−23]%, 6 minute-walk-test −36 [−39; −32]% and six-spot-step-test −44 [−47; −40]%. Deficits differed
across walking capacity outcomes (p < 0.001).
Conclusion: Altogether, persons with multiple sclerosis performed substantially worse than healthy con-
trols across all three walking capacity outcomes. The results showed that the six-spot-step-test was superior
to the timed 25-foot walk test and the 6 minute-walk-test in detecting walking capacity impairments in
persons with multiple sclerosis.
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Introduction
In multiple sclerosis (MS), walking difficulty is a
common symptom, which affects daily life and ultim-
ately limits independent living.1 Walking impairment
is reported in nearly 75% of all persons with MS
(pwMS),2,3 and therefore improvements in walking
are often a key target in rehabilitation. Furthermore,
studies in MS are increasingly recognising improve-
ments in walking capacity as a primary efficacy end-
point in medical trials.4,5

Whilst the 12-item MS walking scale (MSWS)6 is the
most frequently used patient-reported outcome of the
impact of MS on the individual’s walking ability in
MS research, a variety of walking capacity outcomes
are used interchangeably in pwMS.7 Specifically, the
use of short-distance walk tests (e.g., timed 25-foot
walk test (T25FWT)8 to reflect walking speed) is
well-established and has previously been compared
with and discussed alongside the use of long-distance
walk tests (e.g., the six-minute walk test (6MWT)9 to
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reflect walking endurance10–12). Moreover, the
six-spot step test (SSST)13 was developed to
capture other dimensions of walking (i.e., coordin-
ation and balance). In addition, it was recently
shown that the SSST has better discriminative valid-
ity regarding disability and disease progression than
the timed up-and-go test (TUG) and T25FWT.5

Taken together, as more outcome measures of
walking capacity are implemented and validated in
MS, a comprehensive evaluation is warranted.
Thus, the objective of this study was to compare
walking capacity in pwMS across three commonly
used walking capacity outcomes representing differ-
ent dimensions of walking (i.e., walking speed,
walking endurance, and walking coordination/
balance, respectively), when expressed relative to
available data from healthy controls (HC). As a sec-
ondary objective, the association between walking
capacity (i.e., T25FWT, 6MWT, SSST) and
walking ability (i.e., MSWS), impact of self-
perceived disease severity, MS type, as well as
time since diagnosis (TSD) were investigated.

Methods

Study design
The present two-hospital cross-sectional study com-
pared three objectively assessed walking capacity
measures in Danish MS patients and the extent of
impairments in relation to available reference data
from HC. Next, self-perceived walking ability and
disease severity were also assessed. The study is
part of an ongoing cohort study, investigating long-
term changes in physical function (upper body func-
tion, processing speed and memory, walking ability,
and walking capacity) alongside health-related
quality of life in Danish MS patients.

Study recruitment took place at the Danish MS
Hospitals that offer MS patients individualized and
effective multidisciplinary rehabilitation (MDR).14

In brief, patients with a need for MDR and a definite
diagnosis of MS15 are referred to the MS Hospitals via
general practitioners or specialised MS neurologists.
The Danish MS Hospitals are overseen by the
Danish Health Authorities.

Participants
Clusters of 10 patients referred to 2 to 3 weeks of
inpatient MDR at one of two Danish MS Hospitals
(Ry and Haslev) were randomly—and blinded to the
investigators—recruited from the patient admission
lists of both hospitals. This was prior to each admis-
sion time between March 2022 and February 2023.

Recruitment and randomisation were done by one
secretary controlling all incoming referrals at both
hospitals. From the admission lists, and sorted by
date of birth, coin flips were made until 10 patients
(from pools of 36 and 52 patients, respectively)
from each hospital were selected (i.e., subjects
getting ‘tails’) and consented to participate. This pro-
cedure was repeated prior to every admission time.

Inclusion criteria were: (1) willingness to participate
(including written consent); (2) definite diagnosis of
MS according to the McDonald criteria15; and (3)
patient-determined disease step (PDDS)16 score ≤7
(i.e., preserve of sufficient capacity to complete at
least one of the three walking capacity tests).

The local ethical committee decided that no ethical
approval was required to conduct this study (Local
ethical committee in the Region of Central Denmark
reference: 39/2021, project number 1-10-72-1-21).
The study was conducted between February 18
2022, and February 3 2023.

Prior to admission, information on patient demo-
graphics and characteristics was obtained from the
patients’ medical records and stored using the
RedCap electronic data capture tools hosted at
[Aarhus University].

Patient demographics. Sex, age, height and body
mass (height and body mass were used to calculate
body mass index) and co-morbidities (defined as
having one or more additional diseases: Diabetes,
hypertension, depression, psychological disorder,
osteoporosis, Crohn’s disease, colitis ulcerous, lung
disorders, or other chronic diseases).

MS characteristics. TSD, MS disease severity
(PDDS), MS type, relapse remitting MS (RRMS),
secondary progressive MS (SPMS), primary progres-
sive MS (PPMS) and self-perceived walking ability
(i.e., using the MSWS).

During the first week of admission, tests were per-
formed on walking capacity, which included the
T25FWT, 6MWT, and SSST (representing walking
speed, walking endurance, as well as walking
balance and coordination, respectively). All compara-
tive normative reference values were extracted post-
assessment. As done previously by Hvid et al.,
2020,17 reference values on the T25FWT and the
6MWT were based on data merged from several
studies to have the most comprehensive reference
values possible,18–21 while data on SSST were
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derived from several studies (three published
studies22–24 and three ongoing studies). When
merging these data, reference values were weighted
according to participant numbers of the respective
studies across predefined age groups (20–29, 30–39,
40–49, 50–59, 60–69, 70+y).

Patient-reported outcomes
The PDDS is a patient-reported outcome (PRO) that
assesses disability in MS, which was developed by
the North American Research Committee on MS.
Patients are asked to rate themselves in one of nine
ordinal levels ranging between 0–2 (normal to moder-
ate disability), 3 (gait disabilities), 4–6 (in need of
walking aids) and 7–8 (a wheelchair user or bedrid-
den). Although the PDDS is a simple self-perceived
measure, it has shown a good correlation with the
expanded disability status scale.16

The MSWS-12 is a PRO that measures self-perceived
walking limitations and compensation strategies
during walking in daily life. It consists of 12 questions
describing situations that are considered to impact
walking. Each item is scored from 1 ‘not at all’ to 5
‘extremely.’ Scores are summed to generate a total
score that can be transformed into a scale with a
range of 0 to 100. High scores indicate a greater
impact of MS on walking.6

Procedures
Walking capacity outcomes were administered by
experienced physiotherapists who were trained to
provide testing according to the protocol. Furthermore,
the applied test instructions followed the original proce-
dures of the T25FWT,8 6MWT9 and SSST13 in order to
increase the reliability and validity of the study results.

In short, for the T25FWT, the patient is instructed to
walk 25 ft as quickly as possible but safely in a clearly
marked 25-ft course (7.62 m). The task is adminis-
tered twice with the average time as the test result.
Patients may use assistive devices and in case of
falls, measurement errors or a completion time
above 180 s, the test is discontinued.8

During the 6MWT, the patient is instructed to walk as
far as possible in six minutes on a 30-m lane, with
marks at each end clearly indicating where to turn.
Patients are allowed to use assistive devices during
the test and to rest (while standing) if needed.
However, if sitting rest is needed, this discontinues
the test. Total distance (m) undertaken in six
minutes or until the test is discontinued is applied as
the test result.9

In the SSST, the patient is instructed to walk as
quickly as possible, but safely, in a criss-cross lane
of 6 m, while kicking five wooden blocks from
circles marked on the floor. The task is done twice
using the dominant foot and twice using the non-
dominant foot. Assistive devices are allowed and
the average time (s) from the four runs are used as
the test result. Failure to complete the test in less
than 180 s or not being able to complete subsequent
test runs within less than five minutes of rest leads
to discontinuation. Failing to kick out a wooden
block from any of the five circles or any measurement
errors occurring during the test causes a new test
run.13

The testing of the patients was organised with respect
to other planned rehabilitation activities during the
inpatient stay, and when appropriate, typically
spread over a few days in order to reduce potential
influence from mental and/or physical fatigue. All
data collection was performed in settings that elimi-
nated unnecessary interference (i.e., from other
people, noise, activities). The use of walking aids
and orthosis were allowed if necessary and were
registered. Standardised test instructions were strictly
followed and learning effects were minimised through
familiarisation test(s) being conducted once for the
T25FW and twice for the SSST. Deviations from ori-
ginal test procedures were noted and ultimately a test
was terminated and/or repeated dependent on specific
procedures related to the single test.

Statistics
Statistical analyses were performed using linear
mixed models in STATA (IC 17, StataCorp,
College Station, TX, USA). Descriptive statistics
included patient demographics (number of subjects,
gender and age) and MS characteristics (TSD [y],
PDDS [score] and MS type). Normal distribution of
data was checked using histograms and q–q-plots.
This was met for all walking capacity outcomes,
except for SSST, which was subsequently trans-
formed from seconds to rounds/s (=1/SSST) as a
proxy measure of speed. Data in text, tables and
figures are presented as mean± SD (MSWS [score],
T25FWT [m/s], 6MWT [m] and SSST [rounds/s]),
whereas absolute differences (between MS and HC)
as well as deficits (i.e., the difference in percentage
between MS and HC calculated as individual values
for each pwMS in relation to HC mean values) are
presented as mean (95%CI). To further elaborate on
these three general outcomes, z-scores are provided
(calculated as the difference between individual
values for each pwMS and HC mean values,
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divided by mean HC SD values). Data on MS was
further divided into subgroups across PDDS
(PDDS0−2=mildly impaired/no gait issues, PDDS3=
gait disability, PDDS4−5= cane users, PDDS6−7=
bilateral support/wheelchair), TSD (TSD0−2 y, TSD3

−10 y, TSD11−20 y, TSD21+ y) and MS type (RRMS,
SPMS, PPMS). To accentuate the differences
between MS and HC across all three walking capacity
outcomes, percentage deficits were calculated by
expressing individual values for each MS patient in
relation to the mean values of HC (adjusted for sex
and age by groups: 20–29, 30–39, 40–49, 50–59,
60–69, 70–79 and 80–89 y). When comparing absolute
values between MS and HC, group (MS, HC) was set
as a fixed effect. When comparing absolute values as
well as deficit values within MS, subgroup was set as
a fixed effect and patient identity (ID) as a random
effect. Simple linear regression was carried out to
explore the association between walking ability
(MSWS) and all three walking capacity outcomes.
To explore the influence of PDDS, TSD and MS
type, respectively, multiple regression (adjusting for
PDDS, TSD and MS type) was carried out in relation
to the deficits in each of the three walking capacity
tests. Level of significance was set at p<0.05.

Results

Patient demographics
From 472 possible patients, 331 responded to the
invitation and 241 accepted (73%). A total of 228
pwMS entered the study (68% females). Mean age
was 53.7± 11.6 y (range 26–81 y) and mean body
mass index was 26.8± 6.1 kg/m2 (range 17.3–49.9
kg/m2).

MS characteristics
PDDS was 2.9± 1.9 (range 0–7) and TSD was 12.6±
9.9 y (range 0–49 y). A total of n= 146 had RRMS, n
= 39 had SPMS, n= 41 had PPMS and n= 2 were
missing data. A full overview is displayed in Table 1.

Healthy controls
Available data from HC were based on N= 1197 (age
47.0± 2.8 y; 62% females) for the T25FWT,18,19 N=
1070 (age 45.0± 24.2 y; 51% females) for the
6MWT20,21 and N= 253 (age 51.6± 23.6 y; 71%
females) for the SSST (three published studies22–24

and three ongoing studies).

Walking capacity
In pwMS, mean values of the T25FWT, 6MWT and
SSST were 1.37±0.55 m/s (n=227), 416±163 m (n=
219) and 0.108±0.054 rounds/s (n=223), respectively.
Self-perceived walking ability (MSWS) was 35.6±
13.7points (n=222). Absolute walking capacity values
all differed between MS and HC, in favour of HC
(T25FWT −0.54 [−0.59; −0.49] m/s [p<0.05], 6MWT
−222 [−236; −208] m [p<0.05] and SSST −0.077
[−0.085; −0.069] rounds/s [p<0.05]) (Table 2, Figure 1).

Substantial deficits (i.e., individual pwMS data rela-
tive to mean normative reference data from HC, strati-
fied according to sex and age) across all walking
capacity outcomes were observed (T25FWT −26
[−30; −23]% [p< 0.05], 6MWT −36 [−39; −32]%
[p < 0.05], and SSST −44 [−47; −40]% [p < 0.05]).
The magnitude of deficits differed across walking
capacity outcomes (T25FWT vs. 6MWT −10 [−15;
−4]% [p<0.05], T25FWT vs. SSST −17 [−22; −12]
% [p<0.05] and 6MWT vs. SSST −8 [−13; −2]%
[p<0.05]) (Figure 2).

Table 1. Demographic and disease-related characteristics.

Number of patients, n 228
Females, n (%) 156 (68%)
Age, y (mean± SD, (range)) 53.7± 11.6 (26–81)
BMI, kg/m2 (mean± SD, (range)) 26.8± 6.1 (17.3–49.9)
Comorbidity, (yes), n (%) 80 (35%)
Disease severity
PDDS score (median [IQR], (range)) 3 [1;4] (0–7)
Time since diagnosis, y (mean± SD, (range)) 12.6± 9.9 (0–49)
Time since symptoms, y (mean± SD, (range)) 17.1± 12.3 (0–54)
MS type, (RRMS/SPMS/PPMS/missing), (n)/(%) (146/39/41/2)/(64, 17, 18, <1)%

RR: relapse remitting; SP: secondary progressive, PP: primary progressive, PDDS: patient determined disease steps,
IQR: interquartile range; MS: multiple sclerosis; BMI: body mass index. (p25, p75).
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Subgroup-analysis
Deficits in subgroups (PDDS0−2, PDDS3, PDDS4−5,
PDDS6–7; TSD0–2, TSD3–10, TSD11–20, TSD21+,
RRMS, SPMS, PPMS) are shown in Figure 3 (abso-
lute values are displayed in Supplemental Tables 1–3).
Within each walking capacity outcome, all PDDS
subgroups differed from each other (p< 0.05)
(Figure 3A). Deficits within each PDDS subgroup
were overall shown to follow a pattern where SSST
> 6MWT>T25FWT. Adjusting for age, sex, TSD
and MS type did not affect these findings. Within
each walking capacity outcome, TSD0–2 and TSD3–

10 differed from TSD11–20 and TSD21+, respectively
(p < 0.05) (Figure 3B). Hence, deficits in TSD0–2
and TSD3–10 were comparable, as were deficits in
TSD11–20 and TSD21+. Within each TSD subgroup,
deficits were overall shown to follow a pattern

where SSST> 6MWT≈T25FWT. Adjusting for
age, sex, MS type and PDDS subgroup did not
affect these findings. Lastly, within each walking cap-
acity outcome, RRMS differed from SPMS and
PPMS (p < 0.05) (Figure 3C). Hence deficits in
SPMS and PPMS were comparable. Within each
MS type, deficits were overall shown to follow a
pattern where SSST > 6MWT>T25FWT. Adjusting
for age, sex, TSD and PDDS subgroup did not
affect these findings.

Associations
Simple linear regression analysis showed that all
walking capacity outcomes were strongly to very
strongly associated with walking ability, and to a
comparable extent, r= 0.73 (p < 0.001) for T25FWT
and MSWS, r= 0.77 (p < 0.001) for 6MWT and

Table 2. Walking capacity and ability in Danish MS patients and healthy controls.

MS HC

Walking capacity
T25FWT, (m/s) 1.37± 0.55 (0.07–2.78) 1.91± 0.28a

6MWT, (m) 416± 163 (8–755) 638± 83b

SSST, (rounds/s) 0.108± 0.054 (0.007–0.272) 0.184± 0.037c

Walking ability
MSWS 35.6± 13.7 (12–60) not applicable

MS: patients with multiple sclerosis; HC: reference values from healthy controls; T25FWT (N= 227): timed 25-foot walk
test; 6MWT (N= 219): six-minute walk test; SSST (N= 223): six-spot-step-test; MSWS: multiple sclerosis walking scale
(12-Item). All data is presented as mean± SD (range).
aDerived from Bohannon (1997) and Bohannon & Wang (2018) (n= 1197).
bDerived from Tveter et al. (2014) and McKay et al. (2017) (n= 1070).
cDerived from Brincks & Callesen (2022), Sieljacks et al. (2020), Riemenschneider et al. (2021) and three ongoing
studies (n= 253).

Figure 1. Walking capacity in MS patients and Healthy Controls (HC).
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MSWS and r= 0.72 (p < 0.001) for SSST and
MSWS. Multiple linear regression analysis showed
that deficits in T25FWT were explained (r2= 0.53, p
< 0.05) by PDDS (β value= –0.60) and MS type (β
value=−0.20) but not TSD (β value= 0.05), deficits
in 6MWT were explained (r2= 0.57, p< 0.05) by
PDDS (β value=−0.67) and MS type (β value=
−0.16) but not TSD (β value= 0.03) and deficits in
SSST were explained (r2= 0.47, p < 0.05) by PDDS
(β value=−0.52), MS type (β value=−0.20) and
TSD (β value= 0.14). The standardised β values
revealed that PDDS and, to some extent, MS type
were the main factors explaining deficits across all
walking capacity outcomes.

Discussion
This study compared data from pwMS to normative
reference data from HC across three walking capacity
outcomes reflecting different dimensions of walking
(i.e., walking speed, walking endurance, as well as

walking coordination and balance). The results
showed that pwMS performed substantially worse
than HC across all walking capacity outcomes and
that the deficits seen in SSST were most prominent,
followed by 6MWT and T25FW, respectively.

Our analysis demonstrated that the SSST, in compari-
son to 6MWT and T25FWT, was the superior
outcome measure in detecting deficits in walking cap-
acity in pwMS. One explanation for this may relate to
the construct of the SSST as this outcome is some-
what more complex and captures more dimensions
(i.e., balance and coordination) of walking capacity
compared to short- and long-distance walk tests
(evaluating walking speed and endurance, respect-
ively). Hence, elements of coordination and balance
that are important in daily walking behaviour are
likely better captured by the SSST, and this is what
distinguishes the SSST from other walking out-
comes.13,25 Further, Fritz et al.26 noted that the dual
tasks involved in the SSST is relevant to functional
ambulation as they require similar skills such as the
ability to navigate obstacles, shift weight, and, at the
same time, maintain an adequate speed to interact
with the surrounding environment. While it captures
additional elements in comparison to short- and long-
distance walk tests, the SSST is still associated with
other timed walking capacity tests (e.g., TUG,
T25FWT, 6MWT). Previous studies have reported
very acceptable psychometric properties of SSST
(i.e., concurrent validity,26 test–retest agreement and
reliability,27 responsiveness28), including within-day,
day-to-day and inter-rater agreement.27 Although the
responsiveness needs further validation,28 the increas-
ing use and validation of the SSST confirms its poten-
tial as an important clinical outcome measure.

Our study findings emphasise a number of aspects that
deserve to be elaborated on. First, few previous studies
have comprehensively evaluated walking capacity (i.e.,
the use of short- and long-distance walk tests only
appear insufficient). Our results show that deficits
increase when more complex tests of walking capacity
are applied (i.e., SSST). Second, if important dimen-
sions of walking capacity are not addressed, impair-
ments may be overlooked thus leaving pwMS and
their caregivers with reduced information to decide
on timely rehabilitation and medical treatment. In
line with this, Jensen et al,29 investigated the effect of
Fampridine on different walking outcome measures
and found that the SSST was more responsive to the
effect of fampridine than the T25FWT. Going
forward, researchers should further investigate the psy-
chometric properties (e.g., validity, reliability and

Figure 2. Differences (deficit) in T25FWT, 6MWT, and
SSST between MS patients and HC, with HC serving as a
reference. Corresponding z-scores were −1.90 [−2.15;
−1.64], −2.14 [−2.35; −1.92], and −2.52 [−2.76; −2.28]
for T25FWT, 6MWT, and SSST, respectively.
HC: healthy controls; 6MWT: six minute-walk-test; SSST:
six-spot-step-test; T25FWT: timed 25-foot walk test; MS:
multiple sclerosis.
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Figure 3. Differences (deficit) in T25FWT, 6MWT and SSST betweenMS patients and HC across subgroups (PDDS, 3A, TSD,
3B, and MS type, 3C). a= statistical difference from T25FWT (p<0.05), b= statistical difference from 6MWT (p<0.05).
HC: healthy controls; 6MWT: six minute-walk-test; SSST: six-spot-step-test; T25FWT: timed 25-foot walk test; MS: multiple
sclerosis; PDDS: patient-determined disease step; TSD: time since diagnosis.
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responsiveness) and the interrelations between these
frequently used walking capacity outcomes in order
to guide clinicians in their use.

Notably, our study found substantial deficits even in
mildly impaired pwMS (PDDS0–2) who did not
report having walking disabilities. To emphasise this
further, in pwMS having PDDS= 0 (n= 23 pwMS;
categorised as having normal physical function) defi-
cits corresponded to −5 [−14; 3]% (p < 0.05) in
T25FWT, −14 [−21; −8] % (p < 0.05) in 6MWT
and −23 [−35; −1]% (p< 0.05) in SSST (data not
shown). Substantial deficits were also found in those
pwMS who had had the disease for 0–2 yr. These
observations are in overall agreement with the
review from Thrue et al.,30 reporting deficits of 14%
in walking capacity (pooled data across different out-
comes) in pwMS early into their disease (mean
disease duration < 5 y), stressing that ‘time matters
in MS’. Our study adds more evidence to this discus-
sion, since non- to mildly impaired pwMS showed
pronounced deficits across outcome measures, also
emphasising the need for regular screening programs
and interventions (e.g., physical rehabilitation/exer-
cise) as previously suggested.30

Since walking capacity and disease severity are
closely related, PDDS (which is based on self-
perceived walking ability and the need for assistive
devices) was, as expected, the main factor explaining
walking deficits across all three outcome measures.
MS type and TSD were also shown to independently
explain walking deficits, yet to a much lesser extent
than PDDS. This might be explained by the heteroge-
neous nature of MS characterised by a highly individ-
ual disease course recognised by the unique
dissemination in space and time.15

Study limitations
The study has some limitations. First, only patients
admitted to Danish MS Hospitals were recruited,
which may have affected the generalisability of the
study findings. Indeed, this population of patients
were all in need of rehabilitation at the time of recruit-
ment and therefore may be characterised by more pro-
nounced walking impairments than the average
population of pwMS. However, patients are often
referred to the Danish MS Hospitals for reasons
other than mobility issues (e.g., energy management
or cognitive issues). In addition, the study population
represented the adult lifespan and most disease sever-
ity levels: From early diagnosed patients to advanced
MS, including all MS types, suggesting that the
sample might not be that different from the general

MS population. Second, the deficits found in this
study may not reflect actual walking impairments in
pwMS, as it was not based on clinical thresholds of
walking capacity impairments but rather expressed
as the absolute percentage difference in pwMS as
compared to published normative reference data.
Future studies establishing well-founded clinical
thresholds are nevertheless warranted. Third, deficits
were calculated based on published normative refer-
ence data from different studies (i.e., across different
reference populations and countries). It is thus likely
that some differences (basic participant characteris-
tics, cultures, etc.) ‘contaminated’ our deficit calcula-
tions. It would have been more ideal, if our reference
data could have been extracted from the Danish back-
ground population; however, published study data
with large numbers of representatives on these three
walking capacity outcomes do not exist.

Clinical perspectives
Importantly, all three walking capacity outcomes
were strongly associated with walking ability, sup-
porting the idea that objectively assessed walking
capacity is of importance to pwMS. Based on our
findings, clinicians and researchers should ideally
evaluate walking capacity in pwMS comprehensively,
i.e., by applying a battery of tests that capture differ-
ent dimensions of walking impairments. Further, the
SSST offers a sensitive option when aiming to
capture walking deficits, especially at the very early
stages of MS. Moreover, the SSST is simple, per-
forms efficiently, and does not require much space,
adding further relevance to its use in daily clinical
practice.

Conclusion
PwMS performed worse than HC across three
common walking capacity outcomes (i.e.,T25FWT,
6MWT, SSST) reflecting different dimensions of
walking (i.e., walking speed, walking endurance, as
well as walking coordination and balance). The
results showed that the SSST was superior to short-
and long-distance walk tests (6MWT and T25FWT)
in detecting walking capacity impairments in
pwMS. While all three walking capacity outcomes
were able to capture walking impairments, the SSST
showed the most pronounced deficits.
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