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Abstract

Multiple sclerosis (MS) is a progressive disease associated with the destruction of the
myelin sheath of the central nervous system. The most common problems in these patients
are muscle fatigue and balance disorders. Therefore, the aim of this study was to
investigate the effect of 12-week yoga practice on fatigue and balance in male and female
patients with MS. In this study, 22 men and women with MS, members of the Fars MS
Association, were randomly divided into equally experimental (yoga exercises) and
control groups. Muscle fatigue was measured by electromyography and balance index was
measured by leaf balance test before and after yoga exercises. Data were analyzed using
independent and paired t-tests. The results showed that after 12-week yoga practice, it had
a significant effect on the amount of electromyography signal from muscle fatigue.
Moreover, the results related to balance indicated an improvement in balance indices after
12 weeks of balance exercises in the experimental group compared to the control group.
According to the results, this exercise method can be used to improve muscle fatigue and
balance in these patients.
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Extended Abstract

Objectives

Multiple sclerosis (MS) is an autoimmune disease of the central nervous system
characterized by loss of myelin and nerves (1). Common symptoms of this disease
are balance disorders and muscle fatigue. These symptoms significantly affect the
performance and quality of life of MS patients. To manage this disease and
alleviate symptoms, researchers have used many training methods, one of which
is yoga. Despite a growing number of clinical research studies and some
systematic reviews on the therapeutic effects of yoga, there is still a lack of solid
evidence of its clinical relevance for many symptoms and medical conditions.
There is conflicting evidence for many specific indications and conditions. Some
studies report positive effects of yoga interventions, but other studies are less
conclusive. In some cases, these discrepancies may be due to the differences
between study populations (e.g., age, gender, and health status), details of yoga
interventions and follow-up rates.

So far, many studies have examined the effects of yoga exercise in patients with
MS (2, 3, 4), but studies that have examined the effects of yoga exercise accurately
and with valid laboratory tools such as electromyography on fatigue in patients
with MS are very limited. Therefore, the aim of this study was to investigate the
effect of yoga exercise on muscle fatigue and balance in patients with MS.

Materials and Methods

The statistical population of this quasi-experimental study was 35-45-year-old
men and women with MS, referred to Shiraz MS Association. From the statistical
population, 22 men and women were selected according to the inclusion and
exclusion criteria and randomly divided equally into experimental (yoga
exercises) and control groups. Muscle fatigue and balance were measured through
quantitative electromyographic signal data through surface electromyography and
Berg Balance Scale, respectively.

All instructions and protocols related to special electromyographic measurements
were followed by the researcher during the research measurements. Yoga
exercises were performed weekly in 3 sessions of 45 to 60 minutes for 12 weeks
under the supervision of an experienced sports instructor. All practiced in Easy
Level Yoga (Physical Yoga) including exercises for relaxation, breathing,
strength and posture and posture improvement (5, 6). Since the yoga exercises in
this study were performed in groups, all exercise instructions for MS patients were
followed by the researcher and physical education instructor, and individuals who
could not perform some movements were prevented from performing the
exercises by the instructor. During the exercises, aids such as Swiss balls, chairs
and walls were used for the exercises. The final data obtained in the current study
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were analyzed using Kolmogorov-Smirnov statistical tests to check the normality
of the data and to interpret the data and differences within and between groups.
Paired and independent Student t-tests were applied, and the significance level
was set at P <0.05.

Results

The demographic characteristics in the experimental and control groups in terms
of age, height, body mass index and Expanded Disability Status Scale (EDSS)
score were homogeneous, and there were no statistically significant differences
between these variables. The results indicated that endurance training in the form
of yoga was able to reduce the fatigue index in the experimental group.
Moreover, the results suggested that endurance and balance increased
significantly after yoga exercises in the MS experimental group (p = 0.02), but in
the control group this variable was not statistically significant. Finally, regarding
the differences between the experimental and control groups, a significant
difference was found between endurance (p = 0.03) and balance index (p = 0.02)
after the end of the yoga class.

Based on the results of this study, yoga endurance training has a great effect on
improving muscle activity and reducing fatigue indices, improves the balance
index in MS patients and can be considered as one of training for these patients.

Conclusion

The general conclusion is that a 12-week yoga exercise program could have a
positive effect on reducing muscle fatigue and increasing balance indices in MS
patients. Therefore, it can be recommended to coaches and MS patients use the
yoga training program to improve muscle fatigue indices and increase balance
ability.

Keywords: Multiple Sclerosis, Yoga, Balance, Muscle Fatigue,
Electromyography
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