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Extended Abstract

Background and Purpose

Multiple selerosis (MS) 18sa chronic, progressive, immune-mediated disorder affecting the central
nervous system (CN%nd Is the leading cause of non-traumatic neurological disability in adults
(V). Approximately &6 7"of MS patients experience sleep disorders, such as insomnia and restless
legs syndrom@which significantly impair their quality of life (QoL) (), Y). Melatonin, a hormone
regulating, the“sleep-wake cycle, is often reduced in MS patients. Studies suggest that melatonin
supplementation can improve sleep quality and exert antioxidant effects (). Similarly, serotonin (&-
HT), a neurotransmitter linked to mood regulation, is also reduced in MS patients. Antidepressants
targeting the serotonergic system have shown potential in alleviating MS symptoms (\#).

Physical activity, including aerobic and resistance exercises, has been shown to reduce MS
symptoms and improve QoL. However, due to limitations such as fatigue and depression, home-

based exercise training (HBET) has emerged as a practical alternative (Y&). While HBET has
demonstrated positive effects on physical health and QoL in chronic conditions like Parkinson's
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disease and type Y diabetes (YY), its efficacy in MS patients remains underexplored. This study aims

to evaluate the impact of eight weeks of home-based resistance training (HBRT) on melatonin and
serotonin levels, sleep quality, and QoL in women with MS.

Materials and Methods
This practical, semi-experimental study involved v - patients with relapsing-remitting MS from the

neurology clinic of Gilan University of Medical Sciences. Using G*Power software, a sample of vy
female volunteers aged Yo—o6-, with an Expanded Disability Status Scale (EDSS) score between -

and 0,0, was selected. Inclusion criteria included no smoking, alcehol use, or con?Qid conditions.
Participants were randomized into two groups:
\. Resistance Training Group (n = V¥): Underwent an A-week HBRT prwm.

Y. Control Group (n =1Y): Did not engage in any specific activity.

Exclusion Criteria: Inconsistent training attendance, warsening symptems,) or non-compliance
with the study protocol. Seven participants were excluded“due to personal reasons or protocol
violations. \

Intervention

e The resistance group received online traininghen preper .exef€ise techniques, Borg scale

monitoring, and heart rate measurement.
o Participants were provided with weighted vests‘and instructional videos for HBRT.

e The program included a y-weekieducational phase followed by an A-week periodized HBRT
protocol, divided into:
o Hypertrophy,Phase (Weeks\-¥): Focused on muscle endurance.

o Strength,Rhase (Weeks d—A):"Focused on increasing muscle strength.

o Training intensityswastailered individually using weights, fatigue levels, heart rate, and clinical
conditions under physiciansupervision.

e EachiSession includeﬂvsrm—ups, Yo-Y - minutes of resistance exercises, and cool-downs, with

rest intervals of Y{mi tes.

Outecome Measures

\. ‘Bilomarkers: Serum melatonin and serotonin levels were measured using ELISA Kits
(Elamce) before and after the intervention.

y. ‘Sleep Quality: Assessed using a validated sleep quality questionnaire, including subscales
such as subjective sleep quality, sleep duration, disturbances, medication use, and daytime
dysfunction.

Y. Quality of Life (QoL): Evaluated using the yY#-item World Health Organization QoL
questionnaire, covering physical function, emotional role, energy, social function, pain, and
general health.

Data Analysis
Data were analyzed using descriptive and inferential statistics (Shapiro-Wilk test, ANCOVA, paired
t-test) in SPSS v#, with significance setat p < +,+d.
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Results
The ANCOVA test revealed no significant differences between the resistance and control groups in:

e Serotonin Levels: F=-,-08,p= - ,AYY.
e Melatonin Levels: F = - \YY, p = -,YYY.

Sleep Quality:
e Asignificant difference was observed only in the sleep medication use subscale (p < -, 8).
« No significant differences were found in other sleep quality subscales.(p> +,:8).

Quality of Life (QoL):
o No significant differences were observed in any QoL subscales between‘the resistance and

control groups (p > -, 0).
Discussion and Conclusion \
This study investigated the effects of eight weeks of HBRT on melatonin and serotonin levels, sleep

quality, and QoL in women with MS. Contrary to expectations, the results showed no significant
improvements in these parameters.

Key Findings \a
). Melatonin and Serotonin Levels: The lack of significant changesimay be attributed to the type
of intervention. Previous studies, such as those by‘Deichmanmetal. (Y- Y1) and Shobeiri et al.

(v YY), primarily focused onyaerobic exercise, Which has been shown to increase serotonin and

brain-derived neurotrophic factor(BDNF) levels (Y¥,6). Resistance training may not elicit the

same hormonal responses.

Y. Sleep Quality: The absence of_impravement ‘in“sleep quality may be due to methodological
limitations, such aseliance on selfreported data. Objective tools like actigraphy could provide
more accuratesinsights:

v. Quality of Life: factors such as disability levels, fatigue, and the use of immunomodulatory
drugs may have influencedthe results.

Limitations
o Home-Based Trﬁi‘ﬂng: Lack of direct supervision may have reduced motivation and

adherenge. \
¢ SampleSize: The small sample size may have limited the statistical power to detect

significant effects.

. Inter\‘/ﬁmion Duration: An A-week program may be insufficient to induce measurable
changes in biomarkers and QoL.

Recommendations for Future Research

V. Investigate the effects of supervised group training to enhance motivation and adherence.

Y. Use @bjective measures, such as actigraphy, to assess sleep quality.

v. Explore the impact of longer intervention durations and combined aerobic-resistance
training programs.

Conclusion
Home-based resistance training did not significantly improve melatonin or serotonin levels, sleep
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quality, or QoL in women with MS. These findings highlight the need for further research to
identify effective exercise interventions for this population.

Keywords: Melatonin, Serotonin, Resistance Training, Sleep Quality, Quality of Life, Multiple
Sclerosis

The article's message:

It appears that performing exercises without direct supervision, at least over an A-week period, in

patients with MS lacks the necessary motivation and observational effect t<!e ffective.
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