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ABSTRACT

Regarding the cognitive and motor problems, which are the complications of mul-
tiple sclerosis (MS), seeking new treatment and training methods that simultaneously improve the men-
tal and physical conditions of these patients is of special significance to decrease the adverse effects of
this disease. The objective of the present study was to determine the impact of dual-task and aerobic
exercises on cognitive function in women with MS.

[VETELE This research is quasi-experimental with a pre-test, post-test and between-group design. The
study’s statistical population consisted of individuals with MS in Tehran Province, Iran. Thirty women
with MS were purposefully selected based on the inclusion criteria, and they completed the mini-mental
state examination and the expanded disability status scale. They were then randomly assigned to either
a dual-task exercise group or a rhythmic aerobic exercise group. Each group participated in 8 weeks of
exercise, with three sessions lasting 60 minutes per week. Pre-test and post-test assessments included
the Stroop and N-Back tests to evaluate cognitive function, utilizing the computer version of the Sina
Institute of Behavioral and Cognitive Sciences.

[{EENTE Analysis of covariance revealed a significant difference between the two groups in working mem-
ory and response inhibition variables in the post-test after adjusting for pre-test scores (P<0.05). This
finding suggests that aerobic exercise had a greater impact on working memory and response inhibition
in women with MS than dual-task exercise.

MS patients’ exercise programs should incorporate motor and cognitive interventions to en-
hance cognitive functions alongside physical improvements. Specifically, rhythmic aerobic interventions
can improve cognitive function in these patients.
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Introduction

ultiple sclerosis (MS) is a chronic pro-

gressive disease affecting the central

nervous system, leading to the destruc-

tion of the myelin sheath of nerves.

This destruction results in motor and
cognitive disorders in individuals with MS. A common
challenge faced by people with MS is the impairment
in walking when performing another cognitive task si-
multaneously. Limited research exists on the impact of
dual-task training on cognitive performance in these indi-
viduals, making it difficult to draw definitive conclusions
about the effectiveness of this intervention. Rhythmic aer-
obics is another promising method for enhancing cogni-
tive and motor function simultaneously and is considered
a dual-task activity. However, existing studies in this area
have produced conflicting results, prompting the need to
explore whether thythmic aerobics can be seen as a com-
petitor or companion to dual-task training,

Methods

This study was quasi-experimental, employing a pre-test,
post-test between-group design. The statistical population
consisted of individuals with MS living in Tehran City,
Iran, aged 25 to 60 years. After obtaining ethics approval,
the Iranian MS Society was contacted. The sample size
was determined using the G*power software, version 1.3
with a power of 0.80 and an effect size of 0.35. Thirty par-
ticipants were purposively selected based on the study’s
inclusion criteria. They completed the comprehensive dis-
ability scale questionnaire and the brief cognitive status as-
sessment test before being randomly assigned to either the
dual-task exercise group or the rhythmic aerobics group.
Participants in each group engaged in 60-minute sessions
thrice a week for 8 weeks. Each session’s first and last 10
minutes were dedicated to warm-up and cool-down exer-
cises. Patient safety was maintained by having a caregiver
present during sessions and adhering to safety protocols at
the training and testing locations. Treatment integrity was
ensured by providing both groups with equivalent training
doses in volume and intensity. Participants also used heart
rate monitors to maintain consistent training intensity,
with the target physiological load set at 50-70% of each
individual’s maximum net heart rate. Cognitive function
was assessed using the Stroop and N-Beck tests in both
the pre-test and post-test. The computerized version of the
Sina Institute of behavioral and cognitive sciences was uti-
lized in this study.
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Results

After removing the effect of the pre-test, the analysis of
covariance showed a significant difference between the
two groups in the post-test in the two variables of work-
ing memory and response inhibition (P<0.05). The mean
post-test response inhibition in the two groups decreased
compared to the pre-test, and this decrease was signifi-
cantly greater in the aerobic exercise group than in the
dual task group. The mean post-test working memory in
the two groups decreased compared to the pre-test, and
this decrease was significantly greater in the aerobic ex-
ercise group than in the dual task group. This finding in-
dicated a greater effect of the rhythmic aerobic exercise
intervention than the dual task on both working memory
and response inhibition variables in women with MS.

Conclusion

Exercise programs for MS patients should incorporate
motor and cognitive interventions to enhance cognitive
functions while improving physical well-being. Specifi-
cally, aerobic exercise should target cognitive function
in these individuals. The benefits of aerobic exercise can
be attributed to the brain’s neuroplasticity, which may aid
in enhancing cognition and reducing cognitive decline.
Aerobic exercise activates various brain areas, including
cortical, subcortical, and cerebellar regions. Additionally,
increased blood flow from aerobic exercise can boost me-
tabolism and supply the brain with ample oxygen. This
condition promotes the growth of blood vessels, synapses,
and glia in the brain, ultimately enhancing the activity of
neurons and the brain’s ability to repair itself. These find-
ings underscore the importance of incorporating aerobic
exercise as a valuable intervention to improve cognitive
function in individuals with MS. Such exercises offer a
comprehensive approach that addresses motor skills, cog-
nitive abilities, and social interaction for participants. It is
recommended that exercise programs designed for MS
patients include interventions that enhance physical health
and improve cognitive functions in these individuals.
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5. Mini-Mental state Exmination (MMSE)
6. N- back
7. Stroop test
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11. Fractional Anisotropy (FA)
12. Bilateral cingulate gyrus
13. Left superior longitudinal tract
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