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INTRODUCTION

Deficit in dual- task performance have been commonly reported in patients with MS,

potentially leading to increase the likelihood of falls occurring in these patients. To the best of

our knowledge, no study has yet compared gait kinematics under motor and cognitive dual-

task conditions and their contributions to falls in patients with MS.

AIM
The purpose of the current study was to compare the effects of cognitive or motor tasks on gait

performance between healthy controls and multiple sclerosis (MS) patients with and without

fall history.

.

METHODS
The current study design was cross-sectional. The investigation included MS patients with fall

history (n=25) and without fall history (n=25) and matched healthy controls (n=25) (Table 1).

Participants walked at their preferred speed on a motorized treadmill under three walking conditions

in a randomized order: walking only, walking while performing a concurrent cognitive task

(counting backward aloud by 3s), and walking while performing a concurrent motor task (carrying a

tray with glasses). Gait performance was assessed by cadence, stride length, step width, and swing

time. In addition, gait variability was calculated for stride length, stride time, and step width

parameters using coefficient of variation. We used a two-way repeated measure analysis of variance

for statistical analysis.

.

Table 1. Demographic and clinical characteristics of controls and both MS groups.

Table 2. Summary of analysis of variance for gait parameters: F-Ratios and P-values by variable..

RESULTS
The findings showed that in patients with MS, regardless of fall history, spatiotemporal gait

parameters were different compared to healthy controls. In contrast to average gait parameters,

variability in stride length and stride time could discriminate between MS fallers and non-

fallers (Table 2). Simultaneous performance of cognitive task and walking resulted in higher

dual-task costs (DTC) in gait performance compared to the motor dual-task. However, the

pattern of change was not different among the three groups (Table 3). All participants

responded to the cognitive task challenges by increasing stride length and decreasing cadence

and stride length variability while maintaining cognitive task performance.

Table 3. Summary of analysis of variance of dual-task costs for each gait parameter. F-Ratios 
and P-values by variable.

CONCLUSIONS
The findings may reflect successful adaptation of locomotor system to preserve cognitive task

performance under cognitive dual-task condition. Future studies should examine more complex

concurrent cognitive and motor tasks to better understand the dual-task-related gait changes

and their contribution to falls in patients with MS.

.
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Characteristics Controls (n= 25) MS fallers (n= 25) 

MS non-
fallers (n= 

25) 

Age (years) 32.48 (6.32) 33.92 (8.90) 33.00 (8.12) 

Gender Female= 20; Male= 5 Female= 20; Male= 5 
Female=20; 

Male=5 

Body mass index (kg/m2) 23.17 (2.87) 25.17 (3.54) 24.31 (3.77) 

Years of education (years) 14.88 (3.00) 13.12 (2.43) 13.92 (2.56) 

Self-selected walking speed 
(km/h) 

2.37 (0.34) 1.74 (0.31) 1.76 (0.25) 

Disease duration (years) N/A 5.48 (4.41) 3.36 (3.80) 

EDSSSR N/A 4.16 (0.49) 2.96 (1.31) 

MMSE N/A 27.76 (1.80) 28.24 (1.66) 

EDSSSR: Self-reported expanded disability status scale; MMSE: Mini-mental state 
examination; N/A: not applicable. 

 Cadence Stride 
length 

Swing 
time 

Stride length 
variability 

Stride 
time 

variability 
      

Main effect 
       

Group F 0.63 21.75 15.1 24.19 23.61 
 P 0.53 <0.01 <0.01 <0.01 <0.01 
       

Task type F 14.53 17.79 2.1 13.9 1.79 
 P <0.01 <0.01 0.12 <0.01 0.16 
       

Interaction 
       

Group × task 
type F 0.15 0.25 1.19 2.32 1.24 

 P 0.96 0.9 0.31 0.06 0.29 

Significant P-values are presented in bold. 

 

 Cadence Stride 
length 

Swing 
time 

Stride length 
variability 

Stride 
time 

variability 
      

Main effect        
Group F 0.11 0.02 0.54 0.65 0.44 

 P 0.89 0.97 0.58 0.52 0.64        
Task type F 14.07 17.75 0.81 19.17 1.1 

 P <0.01 <0.01 0.37 <0.01 0.29        
Interaction        

Group × task 
type F 0.26 0.22 1.49 1.51 2.68 

 P 0.76 0.79 0.23 0.22 0.07 

Significant P-values are presented in bold. 

 

Table 3. Summary of analysis of variance of dual-task costs for each gait parameter. F-
Ratios and P-values by variable.


