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ABSTRACT

Gait disturbance is a common problem faced by people with multiple sclerosis
(MS). Non-pharmacological strategies are especially important in addressing the issues caused by MS
disability. The present study aimed to examine the impact of auditory and cognitive-motor training on
spatial gait indices in women with MS.
[VETTEEE The present study was quasi-experimental with a pretest-posttest design. The statistical
population consisted of women with MS in Tehran City, Iran. The statistical sample included 30 women
with MS aged 40 to 55 years. They were purposively selected based on inclusion criteria. After completing
the comprehensive disability severity questionnaire and the brief cognitive status assessment test, they
were randomly assigned to two groups. Each group underwent either rhythmic auditory-motor training
(15 people) or cognitive rehabilitation training (15 people) for 8 weeks, with three 60-minute sessions
per week. Gait kinematics were recorded in the pretest and posttest to assess walking speed, step
length, and stride rate.
[T The results of repeated measures analysis of variance showed a significant difference in walking
speed, stride length, and cadence length in the posttest in both the auditory-motor rhythmic training
and cognitive rehabilitation training groups (P<0.05). Auditory-motor rhythmic training led to a greater
improvement in increasing spatiotemporal gait parameters compared to cognitive rehabilitation training
in women with MS.
[@TEIERT The results of the repeated measures analysis of variance test showed a significant difference
in the variables of walking speed, step length, and step rate in the posttest of both groups of rhythmic
auditory-motor training and cognitive rehabilitation training (P<0.05). Rhythmic auditory-motor training
¢ resulted in greater improvement in spatial-temporal indices compared to rehabilitation training in
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Extended Abstract

Introduction

ultiple sclerosis (MS) is a prevalent, non-
traumatic disease of the central nervous
system. It is more common in young
and middle-aged women than men and
begins with recurrent inflammatory epi-
sodes in the central nervous system. Relapsing-remitting
MS (RRMS) is a characteristic form. Gait abnormalities in
individuals with MS manifest as reduced walking speed,
shorter stride length, and prolonged double support. Gait
impairment is a significant concern for patients with MS,
leading to decreased walking capacity, increased risk of
falls, and, consequently, a reduced quality of life. Accord-
ingly, this study aimed to investigate the impact of audito-
ry-motor and cognitive exercises on the spatio-temporal
gait parameters of women with MS in Tehran City, Iran.

Methods

The present research is quasi-experimental and employs
a pre-test, post-test design. Thirty women with MS, mem-
bers of the Iran MS Society, aged 18 to 50 years in Tehran,
were selected based on inclusion criteria and after pro-
viding written informed consent. Initially, the expanded
disability status scale (EDSS) questionnaire and the mini-
mental state examination (MMSE) were completed. Par-
ticipants were then randomly assigned to two groups: au-
ditory rhythmic stimulation (ARS) training and cognitive
rehabilitation (CR) training. In the pre-test, gait kinemat-
ics were recorded to assess walking speed, step length,
and cadence by placing specific markers at five points
on the lower limbs. Subsequently, individuals in their
respective groups underwent 8 weeks of training, with
three 60-minute weekly sessions. The post-test involved
repeating the pre-test procedures to assess changes.

Results

In the pre-test, there was no significant difference in the
mean values of walking speed, stride length, and cadence
length between the cognitive rehabilitation training group
and the auditory rhythmic stimulation training group. In
the post-test, the mean values of walking speed, stride
length, and cadence length in both the cognitive reha-
bilitation and the auditory rhythmic stimulation training
groups were higher than in the pre-test, and the differ-
ences were significant. Furthermore, the mean values of
walking speed, stride length, and cadence length in the
auditory rhythmic stimulation training group were higher
than in the cognitive rehabilitation training group.
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Conclusion

The results indicate that auditory rhythmic stimulation
training is an effective non-pharmacological therapeutic
approach for significantly improving gait parameters such
as speed, cadence, and stride length. Using an auditory
stimulus enhances maintaining a proper and consistent
thythm during walking. Additionally, cognitive rehabili-
tation exercises, with their positive impact on attention in
individuals with MS, contribute effectively to improving
gait parameters. During walking, attentional circuits are
activated through dopaminergic and cholinergic signaling
between the prefrontal cortex and the caudate nucleus,
and individuals compensate for their walking speed dif-
ficulties by strengthening these attentional circuits.
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1. Multiple Sclerosis (MS)

2. Epstein — barr virus

3. Gliosis

4. Accumulation of sclerotic
5. Disturbances in vision

6. Spasticity

7. Ataxia

8. Cognitive rehabilitation
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11. Information processind speed slackness
12, Executive function

13. Workind memory

14. Cognitive Rehabilitation
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17. Mini-Mental state Exmination (MMSE)
18. Olstein

19. Musedo MT-100

20. Tsco TH 5153

21. Casio Exilim EX-F1
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15. Power*G
16. Expanded Disability Status Scale
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22, Walking kinematic
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23. Shapiro-Wilk test
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25. Neural entainment
26. Basal ganglia
27. Premotor cortex
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24, Reticulospinal tract
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28. Dopaminergic
29, Cholinergic
30. Caudate nucleus
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