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Introduction: In conditions such as the COVID-19 pandemic, home-based exercises have
been recommended as a suitable alternative to center-based exercises in patients with MS. The
aim of the present study was to investigate the effect of six months of home-based neuro-
functional training on the quality of life and physical performance of patients with MS with
cognitive impairment.

Materials & Methods: In this quasi-experimental study, 62 patients with MS (age 38.79+9.03
years, disease duration 8.53+5.66 years, and disability scale score 4.32+1.22) were randomly
divided into two groups of neuro-functional exercises and control after diagnosis of cognitive
impairment. After one month of training in the center, the patients performed home-based
exercises in three sessions per week for six months. Physical performance was assessed during
monthly visits and a monthly exercise program was presented. Anthropometric and quality of
life indicators were measured one week before and one week after the protocol. Inter-group
comparisons of anthropometrics and quality of life were performed with independent t-tests,
and physical function was performed with two-way ANOVA (group*time). Analyses were
performed with SPSS V.25 and GraphPad Prism 7 at the 0.05 level.

Results: The results showed that six months of home-based neuro-functional training
significantly improved walking ability (P<0.001), lower limb-dominant leg function
(P=0.009), and non-dominant leg (P<0.001) compared to the control group. No significant
difference was observed in the quality-of-life variable between the study groups (P>0.059).

Conclusion: Long-term home-based neuro-functional training, following the principle of
gradual overload with a low gradient, can be considered as an effective intervention to improve
walking ability in patients with MS.

Keywords: Multiple sclerosis, Cognitive impairment, Functional training, Quality of life,
Walking ability
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Introduction

impairment impacts 45-70% of individuals
with MS, establishing a strong correlation

Multiple sclerosis (MS) is a progressive
inflammatory disease that affects the central
nervous system (CNS) and is becoming more
common in North America, Western Europe,
and Iran (1). Disability is rated as mild (0-4),
moderate (4-6.5), or severe (>6.5), which
affects how the disease is treated. Cognitive

among disability, cognition, motor function,
and quality of life (2). Exercise training, a non-
pharmacological method, enhances cognition,
disability, and physical fitness; however,
strength gains do not always lead to functional
improvements because the relationship is not
always linear (3). Functional tasks depend on
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cognitive skills, so neurofunctional training
(balance, proprioception, posture, and core
stability) may improve both daily function and
cognition (3). Studies show that functional
training can also help people with neurological
conditions like dementia and MS walk better
and be more independent (4). Considering risks
such as COVID-19 and environmental
pollution, home-based neurofunctional training
provides a secure and effective method for
enhancing physical function and quality of life
in individuals with multiple sclerosis (5). This
study investigates the effect of six months of
home-based neurofunctional training on quality
of life and physical function (walking, lower
limb).

Methods

This quasi-experimental study was
conducted on 62 patients with multiple sclerosis
(mean age 38.79+9.03 years, duration of disease
8.53+5.66 years, and mean disability
4.32+1.22). After confirmation of cognitive
impairment, subjects were randomly assigned to
two neurofunctional training groups and a
control. The intervention group initially
received direct training at the center for one
month and then continued home exercises for
six months, three sessions per week. The
researchers-maintained  contact with  the
participants via telephone and WhatsApp, and a
monthly exercise program was sent to them.
The control group received only usual care,
including medication and health advice.
Anthropometric variables (height, weight, body
mass index, fat and muscle percentage), quality
of life (HRQOL-54 questionnaire), cognitive
processing speed (SDMT test), and physical
performance (six-minute walk test and six-point
step test) were measured one week before and
one week after the protocol implementation.
Data were analyzed with paired and
independent t-tests, repeated-measures
ANOVA, and two-way ANOVA at a
significance level of 0.05 using SPSS V.25 and
GraphPad Prism 7.

Results

The results of between-group changes in
anthropometric indices showed a significant
increase in body weight (p=0.029) and body
mass index (p=0.022) in the control group
compared to the neurofunctional training group.
However, no significant difference was
observed in fat percentage (p=0.300) and

muscle percentage (p=0.334). The results of
between-group changes for the walking ability
index showed a significant effect of group
(p<0.001), time (p<0.001), and interaction
(p<0.001). The results of the Tukey post-hoc
test showed a significant improvement in
walking ability in the neurofunctional training
group compared to the control group in the
fourth to sixth months (p<0.002). The results of
between-group changes for the lower limb
dominant foot performance showed a
significant effect of time (p=0.019), interaction
(p=0.009) and a non-significant effect of group
(p=0.171). The results of the Tukey post-hoc
test showed a significant improvement in the
lower limb-superior leg performance in the
neuro-functional training group compared to the
control group in the fourth to sixth months
(p<0.002). The results of between-group
changes for the lower limb non-dominant foot
performance index showed a significant effect
of group (p=0.001), time (p=0.002), and
interaction (p<0.001). The results of the Tukey
post-hoc test showed a significant improvement
in the lower limb-non-dominant leg
performance in the neuro-functional training
group compared to the control group in the
fourth to sixth months (p<0.036).

Conclusion

The results of the present study showed
that six months of neurofunctional training can
improve performance in patients with this
disease, but it does not have a significant effect
on quality of life. In conditions such as the
Covid-19 pandemic and other conditions such
as extreme heat and cold or lack of access to
sports facilities in different places, long-term
neurofunctional training at home with the
principle of overload with a low slope can be
considered as a therapeutic intervention to
improve walking in patients with MS. However,
it seems that the Covid-19 pandemic has
severely reduced the quality of life of patients
with MS, possibly through the effects and
stresses of the COVID-19 pandemic, due to its
impact on psychological and psychosocial
factors.
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