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Extended Abstract

Background and Purpose

Multiple sclerosis is a disease of unknown origin that disrupts the central nervous system and typically
manifests between young adulthood and middle age (1). This disease affects the myelin sheath
surrounding nerve fibers in the central nervous system. Over time, it damages and destroys this sheath,
leading to impaired and slowed transmission of nerve impulses (2). In this disease, demyelination
occurs in the axons, which over time decreases the speed of nerve signal conduction and eventually
leads to various complications for affected individuals (3). Multiple sclerosis can be managed through
various treatment approaches, including both drug and non-drug therapies. Drug treatments typically
involve corticosteroids to reduce inflammation and manage symptoms. Non-drug treatments, such as
exercise therapy, are used to help individuals return to normal physical functioning and improve their
overall quality of life (4). Among the various types of exercise beneficial for individuals with multiple
sclerosis, resistance, mobility, endurance, and balance exercises are commonly recommended.
Therefore, the purpose of this research was to investigate the effects of eight weeks of resistance
exercises using CX bands and PNF techniques on both static and dynamic balance, as well as on the
quality of life of people with MS.
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Materials and Methods

For the purpose of sampling, subjects were selected based on the following criteria: age between 20
and 35 years (5), and a disability level ranging from 3 to 4.5 on the Extended Disability Status Scale
(EDSS) (6). A total of 45 participants met these criteria and were randomly divided into three groups
of 15 individuals each: one control group and two experimental groups. The majority of participants
in this research had the relapsing-remitting type of multiple sclerosis, with 41 individuals classified
in this category. The duration of the disease among participants ranged from 10 to 15 years (7).
Additionally, criteria for exclusion from the study included irregular participation in practice sessions
and unwillingness to continue with the program. After completing a personal information form and
obtaining consent to participate in the research during a separate meeting, the implementation method
was explained to the participants. Subsequently, the Leaf Balance Test and the 36-Question Quality
of Life Questionnaire were administered and recorded for the pre-test assessment. After collecting
the scores from the balance tests and the quality-of-life questionnaires, the data were analyzed using
SPSS version 26 software. The significance level for the research was set at 95% (alpha < 0.05). To
assess the normality of the data distribution, the Shapiro-Wilk test was used, and for homogeneity of
variance, relevant tests were applied. Based on the results of these tests, analysis of variance
(ANOVA) with repeated measures and the LSD post hoc test were utilized for further analysis.

Findings

The findings of this research revealed no significant difference between CX exercises and PNF
techniques in terms of balance (P > 0.05). However, a significant difference was observed between
CX and PNF exercises in the quality-of-life test (P = 0.04). Additionally, both intervention groups
showed significant improvements in balance and quality of life compared to the control group (P =
0.001). The results of this study demonstrated that both CX and PNF exercises improved balance and
quality of life in patients with multiple sclerosis. However, there was no significant difference in
balance improvement between the CX and PNF exercises. In terms of quality of life, CX exercises
had a greater effect compared to PNF exercises.

Conclusion

Due to the stretching nature of PNF exercises and the application of stretching force on muscle length,
the range of motion tends to improve over time. Therefore, performing PNF interventions on the
lower limbs, particularly the hamstring muscles, the back of the leg, and the hip flexor muscles, can
be effective for spastic patients, such as those with MS, in enhancing step length and even step
frequency (8). Improving balance can significantly enhance the quality of life for individuals with
MS. Therefore, interventions that effectively improve balance are likely to have a positive impact on
the quality of life for these patients. Another key finding of this research is the beneficial effect of
CX exercises on balance in MS patients. CX exercises, as a form of resistance training, provide
substantial control for the therapist and allow patients to gain considerable mastery over their
movements. Therefore, it can be expected that the application of resistance exercises with CX bands
on the lower limbs of MS patients in this study has likely increased strength and endurance in this
area. As a result, patients may experience delayed onset of fatigue and improved joint control.
Therefore, it can be expected that the application of resistance exercises with CX bands on the lower
limbs of MS patients in this study has likely increased strength and endurance in this area. As a result,
patients may experience delayed onset of fatigue and improved joint control. Therefore, it can be
concluded that flexibility is as important as strength in spastic MS patients. The results indicate a
significant difference between the two intervention groups, with the CX training group demonstrating
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a greater improvement in balance and quality of life compared to the PNF group. . A more detailed
analysis of the quality-of-life questionnaire scores reveals that participants in the CX group reported
better outcomes in psychological factors, particularly in areas related to personal self-confidence and
social participation. In contrast, PNF exercises often require considerable guidance from an expert or
trainer, as these techniques involve the trainer physically assisting the patient and directing them
through various ranges of tension during contractions. This dependency on the trainer may impact the
overall effectiveness and perceived benefit of the PNF exercises. However, CX exercises can be
performed independently after initial training, allowing patients to execute them on their own with
minimal equipment and in any environment. This autonomy helps patients develop a sense of self-
efficacy, as they can see the improvements resulting from their own efforts. Over time, this self-
reliance and visible progress can enhance self-confidence and contribute to improved psychological
well-being. In general, both PNF and CX exercise protocols have demonstrated significant effects on
balance and quality of life in MS patients. Therefore, both can be valuable components of exercise
programs aimed at improving balance. However, given the superior impact of CX exercises on the
quality of life, it may be beneficial to emphasize these exercises more in therapeutic regimens for MS
patients.

Article Message

Given that multiple sclerosis disrupts both the musculoskeletal and nervous systems, significantly
impacting patients' daily lives, and considering the positive results of this research, it is anticipated
that this study will enhance understanding of the beneficial effects of PNF and CX exercises on
balance. This, in turn, is expected to lead to improvements in the quality of life for patients with MS.
Keywords: CX Exercise, PNF Technique, Balance, Quality of Life, Multiple Sclerosis.
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