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Abstract

The aim of this study was to evaluate the effect and maintenance of core stability exercises
on electromyography activity in patients with multiple sclerosis. 24 patients with multiple
sclerosis were randomly divided into experimental and control groups. The amount of
muscle activity were assessed using electromyography during the descent from the
platform in the pre-test, post-test, and follow-up. The experimental group performed the
core exercises three times a week for eight weeks. Data were analyzed using analysis of
variance with repeated and independent t-test and repeated measures ANOVA and
Bonferroni post hoc test at a significance level of 0.05. The results showed that core
stability exercises led to a significant decrease in muscle activity from pre-test to post-test
(p <0.05) but there was no significant difference between post-test and follow-up. The
results also showed that a significant difference was observed in muscle activity between
the experimental and control groups in the post-test and follow-up (p <0.05), while no
significant difference was reported in muscle activity in the pre-test. In addition, no
significant difference was observed for the control group in the pre-test, post-test, and
follow-up. According to research findings, core stability exercises can be a factor in
reducing muscle activity while descending stairs in patients with multiple sclerosis. In this
way, relevant specialists can use these exercises as a supplement to drug treatments for
these patients.
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Extended Abstract

Background and Purpose

Multiple sclerosis is an autoimmune and chronic disease that occurs in the form
of nerve lesions with degenerated myelin, in the white matter of the brain, spinal
cord and optic nerves (1). This disease has different complications such as vision
loss, spastic paralysis of the limbs and imbalance (2). The results of previous
studies indicate that patients with multiple sclerosis have muscle weakness, gait
problems, balance disorders, and fatigue (3-5). Studies show that patients with
multiple sclerosis have delayed autoimmune postural responses to postural
disturbances, which is associated with delayed deep spinal sensory conduction
(6). Therefore, the use of exercise programs to increase strength in the lower
extremities can be an essential part of the treatment and rehabilitation process for
these patients. Therefore, the aim of this study was to evaluate the effect and
maintenance of core stability exercises on electromyography activity in patients
with multiple sclerosis.

Materials and Methods

The statistical population of this study consisted of all male patients with multiple
sclerosis in Tehran. The sample consisted of 24 patients with multiple sclerosis.
In order to select the samples based on the entry and exit criteria, first physical
disability was measured by the Krutz questionnaire developed by a specialist
physician. The patients with a disability index between one and four (7) were
selected as the research sample. Then, the subjects were randomly divided into
control and experimental groups. In the pretest, an electromyographic device was
used to assess muscle activity. Data were recorded at a frequency of 1000 Hz by
surface electromyography system. The test was performed in seven seconds and
the complete five seconds were analyzed from electromyographic data. Data were
averaged by the root mean square in 50 ms windows (8). In the study of
electromyographic data, maximum voluntary contraction was used to normalize
the data. In the step after the pre-test evaluations, the experimental group
performed the core stability exercises protocol for eight weeks, three sessions per
week and one day in between. Each session lasted about 60 minutes. During this
period, the control group did not participate in any sports activities. At the end of
the exercises period in post-test and one month of follow-up, all variables in the
experimental and control groups were re-evaluated. In order to analyze the
collected data, if there are necessary assumptions, the analysis of variance with
repeated measures was used to evaluate the interactive effect.
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Findings

Table 1 shows the results of mixed repeated measures based on within-group
factors (pre-test, post-test, and follow-up) and intergroup factors (experimental
and control groups) in relation to the effect of core stability exercises on feed-
forward and feedback activity.

Table 1- Mixed repeated measures of muscles activity

Main Effect Interaction
Time Group Time*Group
Muscles
F » Ef_fect F P Et:fect F p Eljfect

S1Ze size size

Feedforward 19.63 0.0001 0508 1145 0.0001 (gs8 2074 0.0001 3522
Feedback 14.17 0.0001 0427 5468 00001 g742 2421 0.0001 g 560
Feedforward 17.19 0.0001 0475 84.82 0.0001 0817 1502 0.0001 (442
Feedback 589 0006 237 4089 00001 g¢6g83 379 0032 ¢166
Feedforward 11.11 0.001 0369 63.67 0.0001 0770 1269 0.0001 0401
Feedback 1596 00001 457 4087 00001 ggg3 1210 0.0001 ¢3g9
Feedforward 532 0.009 0219 2724 00001 0580 628 0004 0249
Feedback 17.15 0.0001 0475 70.16 0.0001 787 11.04 0.0001 0368
Feedforward 13.91 0.0001 0423 5075 0.0001 (728 1262 0.0001 (399
Feedback 6.14 0004 252 1885 0.0001 0498 1008 0.0001 0347
Feedforward 17.97 0.0001 0486 32,50 0.0001 0632 13.13 0.0001 0.400
Feedback 805 0001 0208 3695 00001 o660 1262 0.0001 0399
Feedforward 622 001 0247 31.18 0.0001 0621 7.58 0005 0285
Feedback 1489 0.0001 0439 6141 00001 g764 1585 0.0001 g455

Transverse abdominal

External oblique

Quadratus lumborum

Gluteus medius

Rectus femoris

Medial Hamstring

Hamstring latral

According to the results of mixed repeated measures in Table 1, it is clear that
the interaction effect of the group and time is significant (p <0.05). The results of
independent t-test showed that there is no significant difference between the
feedback and feedback activity of all muscles in the pre-test, but there is a
significant difference between the two groups in the post-test and follow-up (p
<0.05). The results of repeated measures analysis of variance showed that there
was a significant difference between feed forward and feedback activity in pre-
test, post-test and one month follow-up in the experimental group (p <0.05).
Moreover, based on the results of Bonferroni post hoc test, there is a significant
difference between the feed-forward and feedback activity of all muscles from
pre-test to post-test and from pre-test to follow-up (p <0.05). However, there is no
difference between the feed-forward activity of all muscles from post-test to
follow-up.

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



Shahrokhi: Evaluation of the Effect and Maintenance of Core... 20

Conclusion

The results of the present study indicate that core stability exercises may reduce
the feed forward and feedback activity of these muscles by affecting the
neuromuscular control of the pelvic lumbar region. These exercises can also
reduce the risk of injury by increasing muscle endurance and spending less energy
during landings and other exercise tasks. It is suggested that due to the positive
effects of core stability exercises on electromyographic indices of pelvic lumbar
muscles in patients with multiple sclerosis, relevant specialists use these exercises
as a supplement along with drug therapies for these patients.

Keywords: Multiple Sclerosis, Core Stability Exercises, Muscle Activity.
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