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bstract

bjectives  The aim of this study was to determine the association between walking ability in a clinical setting (activity capacity), walking
bility in a person’s daily environment (activity capability) and walking performance in daily life (activity performance), and the contribution
f each activity construct to participation among people with multiple sclerosis (MS).
esign  Cross-sectional study.
etting  Five MS therapy centres in England.
articipants  Fifty-two adults (13 males) with MS who were independently ambulatory with or without a walking aid (mean (SD) age 55.4

9.1) year).
nterventions  No intervention.

ain  outcome  measures  Activity capacity, capability, and performance were assessed using the Six Minute Walk Test (6MWT), Twelve
tem MS Walking Scale (MSWS-12), and steps/day measured using a pedometer worn for 6 days, respectively. Participation was assessed
sing the Impact on Participation and Autonomy questionnaire (IPA).
esults  Distance walked on the 6MWT was associated with MSWS-12 score (β  = −0.56, 95% CI −0.87 to −0.22) and steps/day (β  = 129.49,
5% CI 48.48 to 207.57). MSWS-12 score was also associated with step count (β  = −87.35, 95% CI −172.29 to −15.71). 6MWT distance
as associated with the autonomy indoors subscale of the IPA (β  = −0.02, 95% CI −0.04 to −0.01). No other activity measure was associated
ith participation.
onclusions  Findings suggest that while activity capacity, capability and performance are related, activity is a poor predictor of participation.
he strength of associations between constructs of activity, and activity and participation, however, are often small with wide confidence
ntervals, indicating that there is considerable uncertainty associated with effect estimates.
 2018 The Author(s). Published by Elsevier Ltd on behalf of Chartered Society of Physiotherapy. This is an open access article under the
C BY license (http://creativecommons.org/licenses/by/4.0/).

eywords: Multiple sclerosis; Activity; Participation; Walking; Mobility
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Multiple sclerosis (MS) is an inflammatory disorder of

he brain and spinal cord that may result in motor, cognitive,
nd visual impairment, fatigue and pain [1]. It is a degenera-
ive disease that is commonly diagnosed in young or middle
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ge [1]. The impact of disability due to MS on a person’s
unctioning can be described in terms of the World Health
rganization’s (WHO) International Classification of Func-

ioning, Disability and Health (ICF) [2]. According to the
CF framework, a person functions on three levels: body func-
ions/structures, activity and participation. In this framework,
ctivity is defined as “the execution of a task or action by an

ndividual” and participation is defined as “involvement in

 life situation” [2]. Disability as a result of MS impacts at
ctivity [3–5] and participation levels [6]. Walking is an activ-
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ty that is commonly impacted by MS [7] and reported to be a
ey priority for people with MS [8]. Furthermore, declines in
alking speed coincide with declines in participation among
eople with MS who have moderate-to-severe disability [7].

Since the ICF was developed it has been proposed that
ctivity may be further divided into activity capacity, capa-
ility and performance [9]. This acknowledges the role of
ontext when evaluating activity [10]. Holsebeeke proposed
he following definitions for each: “capacity describes what

 person can do in a standardised, controlled environment”;
capability describes what a person can do in his/her daily
nvironment”; “performance describes what a person actu-
lly does in his/her daily environment” [9]. The important
istinction between each construct is the environment in
hich activity is assessed. While activity capacity, capabil-

ty, performance and participation are known to be reduced
n people with MS in comparison to people without MS
5,11–14] there is limited understanding of how each con-
truct of activity relates to the other and to participation,
espectively. For example, if walking ability improves in the
linical setting (activity capacity), does walking performance
n daily life also improve (activity performance), and do they
redict improvement in participation?

Activity performance and participation are important indi-
ators of perceived health among people with MS [15] and
riorities for rehabilitation [16]. However, mobility inter-
entions for people with MS primarily focus on activity
apacity, often with the aim of achieving concurrent improve-
ents in activity performance and participation [17]. A better

nderstanding of the relationship between activity capac-
ty, capability, performance and participation will provide

 stronger theoretical underpinning for mobility interven-
ions designed to optimise participation in everyday life
18]. The aim of this study was to examine the association
etween walking ability in a clinical setting (activity capac-
ty), walking ability in a person’s daily environment (activity
apability) and walking performance in daily life (activity
erformance), and the relative contribution of each activity
onstruct to participation among people with MS.

ethods

Participants were recruited for this cross-sectional study
hrough five MS therapy centres in England between January
015 and August 2016. Inclusion criteria were: a self-
eported diagnosis of MS; over 18 years of age; ability to walk
ndependently indoors with or without a walking aid. Exclu-
ion criteria were: contraindication to exercise identified
y the Physical Activity Readiness Questionnaire (PAR-Q)
19]; a cognitive or visual impairment that prevented them
rom completing the questionnaires; or experiencing a self-

eported exacerbation of MS symptoms. Information about
he study was displayed at MS centres and in newsletters.
atekeepers at each respective centre also provided potential
articipants with information sheets via email or in per-
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y 105 (2019) 453–460

on. All people who expressed an interest in participating
o the research team were provided with an information
heet, screened for eligibility and given the opportunity to
sk any questions regarding their participation in the study,
efore providing written informed consent. Participants were
nformed at each assessment that participation was com-
letely voluntary and that they had the right to withdraw at
ny point.

Data were collected by researchers during two sessions at
S centres approximately one week apart. Four researchers,
ho were independent to the MS centres, conducted assess-
ents. All researchers were trained in the assessments and

ollowed a standardised protocol. At the first session partic-
pants completed a demographic questionnaire, the Fatigue
everity Scale [20], the Six Minute Walk Test (6MWT) [21],

he Twelve Item MS Walking Scale (MSWS-12) [22], and
he Impact on Participation and Autonomy (IPA) question-
aire [23]. The order of completion of these assessments
as randomised for each participant in order to minimise

he potential impact of physical and cognitive fatigue on
utcomes. Participants were informed that they could rest
t any time during the assessments. Following the comple-
ion of these assessments participants were provided with a
edometer, instructions on how to use it, and a diary to record
teps/day. Participants were instructed to wear the pedometer
or the following 6 days. Participants returned the pedome-
er and step count diary to the research team at the second
ession. The Expanded Disability Status Scale (EDSS) was
sed to determine disease severity [24]. Participants with an
DSS score of 1 to 4.0 were categorised as mild and 4.5 to
.5 were categorised as moderate.

ix  Minute  Walk  Test

The 6MWT was used to assess participants’ activity
apacity. The test was conducted in accordance with the
uidance outlined by the American Thoracic Society [21].
articipants were instructed to walk as far as possible for

 minutes along a 10 m walkway marked with two cones at
ither end. Participants were permitted to slow down, stop or
est as necessary. The total distance completed was recorded.
he 6MWT is a valid and reliable measure of walking capac-

ty among people with MS [25,26].

welve  Item  MS  Walking  Scale

The Twelve Item MS Walking Scale (MSWS-12) was used
o assess participants’ activity capability. The MSWS-12 asks
espondents to report how much their ability to mobilise, for
xample walking, running, climbing stairs, has been limited
ver the past two weeks, on a scale of 1 to 5 (not at all to
xtremely) [22]. The MSWS-12 captures different aspects of

alking capability including balance, use of support, speed,
istance and automaticity. The MSWS-12 has demonstrated
xcellent validity and test-retest reliability, and high internal
onsistency among people with MS across a range of dis-
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bility severities [22]. Scores range from 12 to 60 on the
SWS-12 with a higher score indicating poorer walking

apability.

edometer

The Yamax SW200 Digi–Walker pedometer was used
n the current study to assess activity performance. This
edometer is a valid and reliable measure of physical activity
n people with MS [27,28]. Participants were instructed to
ear the pedometer on the waistband of their clothing or belt
irectly over the right hipbone, facing forwards and in line
ith their knee. They were told to put it on first thing in the
orning and wear it during waking hours, removing it only

or showering or swimming. Participants were instructed to
eset the pedometer each morning, so that the step count on
he monitor read zero, and to record the number of steps dis-
layed on the monitor in the step count diary at the end of
ach day. Participants with a minimum of three days of at
east 8 hours of data were included in the analysis as three
ays of monitoring results in good reliability (intra-class cor-
elation of 0.80) [28]. Data were averaged over the number
f days on which participants wore the pedometer.

mpact  on  Participation  and  Autonomy  questionnaire

The IPA was used to assess participants’ participation. The
PA assesses the perceived personal impact of disability on
articipation and autonomy on a five-point scale (0 to 4; very
oor to very good) across five subscales (autonomy indoors,
amily role, autonomy outdoors, social life and relationships,
ork and education). A score for each subscale was calcu-

ated, if at least 75% of the subscale was completed, according
o the manual for the IPA. The median score was obtained for
ach subscale with a median score of 0 indicating no limita-
ion in participation and autonomy and a median score of 4
ndicating very poor participation and autonomy. The IPA is

 valid, reliable and acceptable measure of participation and
utonomy among people with MS [23].

ata  analysis

A complete case analysis was conducted. Data were
xamined using histograms, Q-Q plots, cross-tabulations
nd box-plots. Descriptive statistics were reported for all
ariables using mean (standard deviation [SD]), median
interquartile range [IQR]), or frequencies, where appropri-
te.

Separate linear regression models were fitted to examine
he unadjusted associations between distance on the 6MWT,

SWS-12 score and mean steps/day, and the subscales of
he IPA, respectively. Exploratory analyses were conducted

o identify potential confounders. To be considered a true
onfounder a variable must be associated with the outcome
ariable, be associated with the predictor variable, and not
e on the causal pathway between the predictor and outcome
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ariable. Firstly, we explored the relationship between par-
icipant characteristics (age, sex, type of MS, disease severity
ased on EDSS score, disease duration, fatigue based on
atigue Severity Scale score), and each activity construct
nd participation, respectively, using linear regression. Each
otential confounder was then added separately to the regres-
ion models to assess its impact on the associations between
MWT, MSWS-12 score, mean steps/day, and the subscales
f the IPA, respectively. Variables that altered the coefficient
or 6MWT, MSWS-12 score, or mean steps/day (depend-
ng on the model) by more than 10% were included in the
nal model. To improve ease of interpretation steps/day and
MWT distance were scaled in all analyses so that the regres-
ion coefficient for steps/day and 6MWT, respectively, related
o the change in the outcome for an increase in 500 steps/day
nd 10 m.

Assumptions of homoscedasticity, normally distributed
esiduals, and linearity were assessed by examining plots
f residuals against fitted values, and histograms and Q-Q
lots of residuals. As there was some evidence from all lin-
ar regression models that residuals did not follow a normal
istribution, and given the relatively small sample size, a
ootstrapping procedure was used. The bootstrap is a com-
utationally intensive method that can be used to provide
alid confidence intervals in the presence of non-normally
istributed residuals and/or a small sample size. The method
nvolves sampling “bootstrap samples” with replacement
rom the original sample and calculating the statistic (in this
ase β) from each bootstrap sample [29]. For the purpose of
his analysis bias-corrected and accelerated bootstrap confi-
ence intervals (CIs) were calculated from 2000 replicates
29]. As exact p-values are not calculated when a bootstrap-
ing procedure is used the p-value associated with each effect
stimate was inferred from the confidence interval (CI) (95%
r 99% CI).

esults

Fifty-four participants were recruited to the study. One
articipant did not have valid pedometer data and one par-
icipant did not have data for the MSWS-12. Fifty-two
articipants were included in the final analysis. Of these,
nly 29 people completed the work and education subscale
f the IPA and therefore this subscale was not included in the
nalysis. Participant characteristics are presented in Table 1.
articipants were aged 29 to 71 years (mean [SD] 55 [9.1]
ears) with a median time since diagnosis of 10 year (range

 year to 42 years). Twenty-five percent of participants were
ale. The majority of participants (58%) had an EDSS score

f 5 to 7. Participants wore the pedometer for a median of
 days (range 4 d to 7 days) and mean (SD) wear time per

ay was 14 (1) hour (range 11 hours to 17 hours). Mean (SD)
SWS-12 score was 39 (13), mean (SD) distance on the

MWT was 271 (116) m, and mean steps/day were 4211
3231) steps. Median score on the autonomy indoors, auton-
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Table 1
Participant characteristics and scores obtained on measures of activity and
participation (n = 52).

Range

Mean (SD) Age, year 55.4 (10) 29 to 71
Males, n(%) 13 (25)
Type of MS

Relapsing remitting 24 (46)
Primary progressive 10 (19)
Secondary progressive 18 (35)

Time since diagnosis, year 10.2 (16)a 0.3 to 42.0
Employed, n(%) 28 (54)
Mobility aid

No aid 16 (31)
1 stick, n(%) 26 (50)
2 sticks, n(%) 3 (6)
Rollator, n(%) 7 (13)

EDSS score
1 to 4.0 22 (42)
4.5 to 6.5 30 (58)

Fatigue severity scale 43 (20)a 12 to 61
MSWS-12 38.9 (13) 12 to 60
6MWT distance, m 270.9 (116) 33.5 to 544.0
Mean steps per day 4211 (3231) 256 to 16,065
Participation

Autonomy indoors 0 (1)a 0 to 2
Autonomy outdoors 1 (1)a 0 to 4
Family role 1 (1) 0 to 4

o
s

A
p

a
e
d
3
a
a

(
w
1
6
c
a
o
C
M
s

A

t
S
t
s
o
T
w
f
w
s
w
0

D

w
i
s
f
a

T
U
S

D
M
S
D
M
S
M
T
u

C

Social life and relationships 0 (1) 0 to 3
a Presented as median (interquartile range).

my outdoors, family role, and social life and relationships
ubscales of the IPA were 0, 1, 1, and 0, respectively (Table 1).

ssociation  between  activity  capacity,  capability  and
erformance

Associations between 6MWT distance, MSWS-12 score,
nd mean steps/day are presented in Table 2. 6MWT distance
xplained 32% of the variation in MSWS-12 score. 6MWT

istance explained 45%, and MSWS-12 score explained
0% of the variation in mean steps/day, respectively. After
djusting for confounders there was evidence of a negative
ssociation between 6MWT distance and MSWS-12 score

i
I
i
h

able 2
nadjusted and adjusted regression coefficients, with 95% confidence intervals, f
cale and steps per day, respectively.

Unadjusted analyses 

Coefficient (95% CI) p valu

ependent variable: Twelve Item MS Walking Scale
odel 1

ix Minute Walk Test (10 m)
−0.64 (−0.87 to −0.39) <0.01

ependent variable: mean steps per day
odel 2

ix Minute Walk Test (10 m)
186.66 (122.74 to 251.29) <0.01

odel 3
welve Item MS Walking Scale (1
nit)

−135.62 (−216.38 to −64.12) <0.01

I: confidence interval.
a Model 1 and 3 adjusted for disease duration and disease severity according to E
y 105 (2019) 453–460

p  < 0.01). An increase of 10 m on the 6MWT was associated
ith an improvement of 0.56 (95% CI 0 to 1) on the MSWS-
2. There was also evidence of a positive association between
MWT distance and steps/day (p  < 0.01), and a negative asso-
iation between MSWS-12 score and steps/day (p < 0.05),
fter adjusting for confounding factors. An increase of 10 m
n the 6MWT was associated with an increase of 130 (95%
I 49 to 208) steps/day. An improvement of 1 point on the
SWS-12 was associated with an increase of 87 (16 to 172)

teps/day.

ssociation  between  activity  and  participation

Associations between activity and each subscale of par-
icipation are presented in Tables 3, Supplementary Tables
1, S2 and S3 . Prior to adjusting for confounding fac-

ors there was evidence that 6MWT distance and MSWS-12
core were associated with the autonomy indoors, autonomy
utdoors, and family role subscales, respectively (p  < 0.05).
here was also evidence that mean steps/day was associated
ith autonomy outdoors (p  < 0.05). However, after adjusting

or confounders, only 6MWT distance remained associated
ith participation, specifically the autonomy indoors sub-

cale (p  < 0.01). A 10 m increase in 6MWT was associated
ith an improvement in the score for autonomy indoors of
.02 (95% CI 0 to 0).

iscussion

In summary, all constructs of activity were interrelated;
alking capacity (6MWT) was associated with both walk-

ng capability (MSWS-12) and walking performance (mean
teps/day), and walking capability was associated with per-
ormance. Walking capability and performance were not
ssociated with any participation subscale. Walking capac-

ty was associated with the autonomy indoors subscale of the
PA only, i.e. the ability to look after oneself (washing, dress-
ng, going to bed, eating and drinking), and get around the
ouse as wanted. However, the association between walking

or associations between Six Minute Walk Test, Twelve Item MS Walking

Adjusted analysesa

e R2 Coefficient (95% CI) p value R2

 0.3244 −0.56 (−0.87 to −0.22) <0.01 0.4319

 0.4479 129.49 (48.48 to 207.57) <0.01 0.4864

 0.2968 −87.35 (−172.29 to −15.71) <0.05 0.4693

DSS; Model 2 adjusted for disease severity according to EDSS.
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Table 3
Unadjusted and adjusted regression coefficients, with 95% confidence intervals, for associations between Six Minute Walk Test, Twelve Item MS Walking
Scale, steps per day, and autonomy indoors subscale, respectively.

Dependent variable: autonomy indoors Coefficient (95% CI) p value R2

Unadjusted analysis
Six Minute Walk Test (10 m) −0.02 (−0.03 to −0.01) <0.01 0.1749
Covariate: type of MS
Six Minute Walk Test (10 m) −0.02 (−0.04 to −0.01) <0.01 0.1805
Unadjusted analysis
MSWS-12 (1 unit) 0.01 (0.001 to 0.02) <0.05 0.0882
Covariates: EDSS scorea and FSS score
MSWS-12 (1 unit) 0.01 (−0.01 to 0.02) >0.05 0.1324
Unadjusted analysis
Steps per day (500/day) −0.03 (−0.06 to 0.001) >0.05 0.1261
Covariate: EDSS scorea

Steps per day (500/day) −0.02 (−0.06 to 0.02) >0.05 0.1508
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I: Confidence interval; MS: multiple sclerosis; EDSS: Expanded Disabilit
a EDSS score dichotomised as 1 to 4.0 and 4.5 to 6.5.

apacity and participation was weak, with a 10 m increase in
alking distance associated with only a 0.02 (95% CI 0.01

o 0.04) improvement in score for autonomy indoors (scale 0
o 4). The clinical implication of these findings is that stan-
ardised measures of activity completed in the clinical setting
ay not predict a person with MS’s ability to participate in

veryday life.
Previous studies have similarly found associations

etween 6MWT distance and step-count [30], and MSWS-12
core and step-count [26,30–32], respectively. Gijbels et  al.
33] found a very similar correlation between steps/day and
MWT (R2 = 0.46) to the current study, despite having a
ounger sample and a larger proportion of participants with
ild disability. However, Cavanaugh et  al. [30] reported that

he associations between MSWS-12 score and step-count
rho = −0.83), and between 6MWT distance and MSWS-
2 score (rho = −0.80), respectively, were stronger than that
etween 6MWT distance and step-count (rho = 0.67). The
esults may not be comparable as the sample size was consid-
rably smaller than that in the current study (n = 21), although
he distribution of age and EDSS score was similar. Fur-
her, findings should however be interpreted with caution as
otential confounders, such as disease severity, which may be
riving the relationship between activity measures, were not
djusted for [30]. The current analysis strengthens the evi-
ence base by indicating that associations between 6MWT,
SWS-12 and step-count remain after adjusting for potential

onfounders.
Authors of previous studies have suggested that MSWS-

2 score and 6MWT distance may be useful outcomes for
valuating physical therapy interventions when objective
ssessment of walking performance is not possible, given the
trong association between these measures and step-count
30,33]. However, this conclusion was based on the strength
f the association rather than interpretation of effect esti-
ates. While we found similarly strong associations between

easures of activity, our findings suggest that the 6MWT

nd MSWS-12 respectively, may have little clinical utility
s predictors of habitual walking performance, given the

o
i
c

 Scale; FSS: Fatigue Severity Scale.

elatively small effect estimates. Motl et  al. [31] identified
hat approximately 800 steps/day is a clinically meaningful
ncrease in step-count. Our findings suggest an increase of
pproximately 61 m in 6MWT distance and a decrease of
pproximately 9 points on the MSWS-12 is associated with
n increase of 800 steps/day. This represents a 22% and 23%
mprovement in 6MWT distance and MSWS-12 score rela-
ive to the mean values observed in our sample, and thus may
e unrealistic.

The current evidence regarding the association between
ctivity and participation is equivocal. While associations
ave been found between activity, measured using walk
ests and the MSWS-12, and participation [34,35], a com-
rehensive analysis of the correlates of participation found
hat cognitive problems and environmental barriers have the
argest direct effect on participation [35]. Similarly, Conrads-
on reported that even though people with MS with mild
isability experienced decline in walking speed over a 10-
ear period they did not experience concurrent decline in
articipation in social and lifestyle activities [7]. The asso-
iation between walking performance and participation has
ot been examined to date, even though it may be expected
hat the walking a person actually completes in their daily life
etter predicts their participation compared to a walk test in a
linical environment. However, our findings did not support
his hypothesis. The results of this study suggest that walking
apacity is the only predictor of participation, although the
ssociation is weak. While meaningful change on the IPA has
ot been established for people with MS, minimal detectable
hange on the autonomy indoors subscale among people with
pinal conditions was 0.70 [36]. Extrapolating our findings
ndicate that an increase of 350 m in 6MWT distance would be
equired to obtain an associated increase of 0.70 on the auton-
my indoors subscale. As the mean distance on the 6MWT
n our sample was 270.9 m, this result clearly has no clinical
elevance. Additionally, 6MWT distance only explained 17%

f the variation in participation, indicating that the major-
ty of variation in participation is not explained by walking
apacity. As identified by the ICF framework, participation
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s a complex construct that is impacted by the interaction
etween environmental factors, personal factors, and a per-
on’s impairments and activity limitations [2]. Self-efficacy,
ccessibility, personality, assistive devices, and social sup-
orts have been identified as factors influencing participation
mong people with mobility impairments [14,35,37,38] and
ay explain some of the variation in participation that was

ot captured by the variables assessed in this study.
The findings of this study suggest that it cannot be assumed

hat improvements in activity coincide with improvements
n participation. Rehabilitation interventions often target
mpairments and activity limitations, which may result in
mprovements in activity [17]. The impact of rehabilita-
ion on participation is assessed less frequently [17]. As
uch, it cannot be assumed that interventions targeting spe-
ific constructs of activity such as activity capacity result
n meaningful improvements in other activity constructs or
articipation. Prior to developing a treatment plan, activity
nd participation should be individually assessed in order
o determine the impact of MS on all levels of a person’s
unctioning. Further, if improvements in participation among
eople with MS are of interest, interventions that specifically
arget participation may be required.

tudy  limitations

There are several limitations to this study that should be
onsidered when interpreting the results. The study included a
elatively small number of participants so the results may not
e representative of the larger population of people with MS
nd the analysis is likely underpowered to detect associations.

hile we excluded people with a self-reported exacerbation
f MS symptoms to reduce bias, this likely reduced the rep-
esentativeness of the sample further. Additionally, it may
ave been more appropriate to exclude people based on a
tandardised questionnaire such as the Assessing Relapse in
S (ARMS) questionnaire. The ratio of females to males
as however similar to that reported in the MS popula-

ion [39] and the mean age was approximately 50 years,
hich is known to be the age at which the prevalence of MS
eaks [39]. The study was limited to people with MS who
ould walk independently and therefore the results cannot
e extrapolated to people with MS with more severe disabil-
ty. The small sample size also resulted in large confidence
ntervals for some regression coefficients, and so regression
oefficients should be interpreted with consideration of the
egree of imprecision associated with them. Further, since the
evelopment of the ICF framework there have been incon-
istencies in how participation is defined, and consequently
here exists a range of measures that purport to measure par-
icipation from different perspectives. Although the IPA is

 valid measure of participation [40,41], different results

ay have been observed if a different measure of partici-

ation was used. Finally, as with all observational studies
esidual confounding may be present. We did not assess gen-
ral health status or examine the potential impact of weather
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onditions or temperature on associations. As participants
ere recruited for this study over a period of 19 months, par-

icipants’ activity and participation may have varied across
his time because of weather conditions and temperature. As
ssessments were conducted on each participant during a
eriod of a week, it is possible that although absolute values
f activity and participation may have differed between cer-
ain months, associations between each construct remained
onsistent. However, it is also possible that while temperature
ffected a participants’ activity performance for example, it
id not affect capacity, capability or participation to the same
xtent.

onclusions

In conclusion, this study highlights the importance of con-
idering the impact of MS on both activity and participation
hen developing and evaluating a rehabilitation programme.
alking ability in the clinical environment is associated with
alking ability in a person’s daily environment and of actual
alking performance in daily life. However, large improve-
ents in both walking capacity and walking capability may

e required to observe any clinically relevant improvement
n walking performance. Walking capacity, capability or
erformance are not strongly associated with participation.
herefore, if participation is of interest it should not be
ssumed that improving activity will result in concomitant
mprovements in participation or that measures of activity

ay be used as surrogate measures of participation.

Key  messages

• Among people with MS, walking ability in a clinical
setting is associated with walking ability in a person’s
daily environment and walking performance in daily
life.

• Our findings suggest that an increase of 61 m in
6MWT distance and a decrease of approximately 9
points on the MSWS-12 (score 12 to 60) is asso-
ciated with clinically meaningful increase in daily
step-count.

• Only walking ability in a clinical setting is associated
with participation.

• The strength of the association between activity and
participation is too weak for measures of activity to
be considered surrogate indicators of participation.
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