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INTRODUCTION 
People with multiple sclerosis (MS) display gait disturbances, 
including increased gait variability [1]. Gait variability is a 
measure of stride-to-stride fluctuations in gait characteristics 
and has been shown to be an indicator of impaired mobility 
and increased risk of falls [2]. Motor fatigue is a major 
problem in people with MS, as is mobility and falls risk. 
However, the effect of fatigue on gait variability in people 
with MS and its relationship with mobility remains unclear. 
The aim of this study was to evaluate the effect fatigue has on 
the variability of spatiotemporal gait parameters in moderately 
disabled people with MS and its relationship with mobility. 
 
METHODS 
Nine subjects (7 females, mean age 51 years) with moderate 
disability due to MS (EDSS score 3-6) participated in 2 
sessions each performed on separate days, during which their 
gait and balance was assessed before and after a 6 minute bout 
of seated rest (rest) or walking (fatigue). The 6 minute walk 
test was used to induce fatigue and has been shown to 
correlate with fatigue and functional mobility in people with 
MS [3]. The conditions were mixed across subjects. Gait was 
measured for 3 walking trials and postural sway for 2 × 30 sec 
standing balance trials (eyes closed and feet together) using an 
8 camera motion capture system (Vicon, UK) surrounding a 
walkway with embedded force platforms (AMTI, USA). Mean 
spatiotemporal gait parameters (left and right sides combined) 
and their variability, based on standard deviation (SD) values, 
were calculated for each subject. Postural sway was 
characterised by the trajectory of a marker on the sacrum. 
Differences in group mean values before and after the rest and 
fatigue conditions were tested using repeated measures 
ANOVA, and relationships with clinical scores of fatigue and 
mobility evaluated using correlation analysis (α = 0.05). 
 
RESULTS AND DISCUSSION 
There were no significant differences in the mean walking 
speed, stride time, stride length and mean indices of gait 
variability (stride, stance and swing time SD) of the group 

before and after the 6 minute rest or fatiguing walk (Table 1). 
Gait variability consistently decreased after rest whereas after 
the fatiguing walk it showed no change or an increase (swing 
time SD) (Table 1). The increase in swing time variability may 
be related to balance problems during the single support phase 
of gait with increased fatigue. Swing time variability has 
previously been shown to be a strong predictor of falls in older 
adults [4]. A significant relationship between change in 
postural sway (sacrum path length) after the 6 min walk and 
the Modified Fatigue Impact Scale (MFIS) score [5] (r = 0.89, 
p = 0.001) suggests that fatigue may have contributed to 
decrements in postural control in the group. A weak positive 
correlation between change in swing time variability after the 
6 min walk and the Multiple Sclerosis Walking Scale (MSWS-
12) score [6] (r = 0.57, p = 0.11) suggests a trend of increased 
gait variability after a fatiguing walk in those people who 
perceive greater mobility difficulties due to MS. 
 
CONCLUSIONS 
These preliminary data suggest that changes in swing time 
variability may be an early marker for fatigue related gait 
changes, and these changes are likely related to reduced 
postural control during gait. There was also some evidence 
that changes in gait variability may be related to perceived 
mobility difficulties in people with MS. 
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Table 1: Group mean (± SD) spatiotemporal gait and gait variability parameters before and after the 6 min rest and fatiguing walk. 
 
 Rest Fatigue 
Parameter Before After Before After 
Walking speed (m/s) 1.27 ± 0.21 1.30 ± 0.28 1.26 ± 0.25 1.28 ± 0.28 
Stride time (s) 1.08 ± 0.11 1.07 ± 0.14 1.08 ± 0.13 1.05 ± 0.14 
Stride length (m) 1.36 ± 0.20 1.36 ± 0.23 1.33 ± 0.18 1.33 ± 0.20 
Stride time SD (ms) 24 ± 10 19 ± 4 23 ± 9 23 ± 8 
Stance time SD (ms) 26 ± 20 18 ± 9 23 ± 7 23 ± 8 
Swing time SD (ms) 18 ± 12 15 ± 8 12 ± 8 21 ± 15 
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