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ABSTRACT

BACKGROUND

Multiple sclerosis (MS) is a chronic, autoimmune and inflammatory nervous system
disease. It leads to the loss of myelin in the white matter of brain, spinal cord and
optic nerves, and causes tiredness, muscle cramp, tremor, unsteady gait and some
inability to move. Due to the effects of exercise in patients with MS, we aimed to
evaluate the effect of exercise on the therapeutic and recovery process of patients
with MS. In this study, a narrative review was conducted using keywords, including
Multiple Sclerosis, exercise, recovery, treatment, through searching in international
scientific databases, such as PubMed, Web of Science and Scopus, on articles
published form inception. Different types of exercises were assessed and reported
by the researchers as beneficial rehabilitation strategies for patients to manage
symptoms restore function, optimize quality of life, promote wellness and back to
activities of daily living. These exercises include endurance exercises (aerobics),
balance exercises, flexibility exercises, yoga exercises, hypnosis exercises,
physiotherapy exercises and exercise in water. Because of positive effects of sport
exercises, it is recommended that training program be considered as a
complementary treatment alongside other treatments for MS patients.
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BACKGROUND

Multiple Sclerosis (MS) is one of the most common
inflammatory Central Nerve System (CNS) diseases that affect
a wide range of neurological functions.(1) This disease is
caused by damage to the myelin sheath.(?) Patients with this
disease are faced with a wide range of problems, from a
simple sensory problem to paralysis of all four organs. In
addition, due to the chronicity of the disease and frequent
attacks, it often leads to sensitiveness and suffering, fatigue,
depression and decreased self-confidence in patients. ()
Unfortunately, many people in the world are suffering from
this disease and their number is increasing day by day.® This
disease affects more than 2.5 million people in the world,
mostly between second and fourth decades of life.56) The
sense of fatigue in patients with MS is often mild and sever at
the onset of the disease, which will be with the patient during
the disease course.(”) Fatigue can also occur in the form of
symptoms such as unbearable lethargy, early fatigue, and
energy depletion in the patient. Despite the unknown
mechanism of its occurrence, neurohormonal factors and
autoimmune mechanisms are among the most important
factors in the development of fatigue in these patients.(®)
Given the ever-increasing rate of mortality among people
suffering from this disease, high costs and drug-related
complications and problems, it seems reasonable to use non-
prescriptive methods that can reduce problems and improve
the function of patients with MS.®) In addition to these
complications, this disease generally causes a tendency to
inactivity in the person that can cause other secondary
diseases in the patient. On the other hand, exercise can slow
down its development and can partially disrupt the progress
of disease by creating protective features and possibly nerve
rehabilitation. However, there are still disagreements about
the types of exercise.

Many studies have shown that various interventions can
improve cramps in these patients, which include exercises
using balance sheet, whole body shaking, hypnotherapy,
physiotherapy based on the concept of boost, motor
exercises, water therapy, progressive resistance exercises,
and aerobic exercises. Over the past few years, a particular
attention has been paid to exercise and the importance of
aerobic power, especially aerobic exercise.(19) Examining the
relationship between physical activities and life quality of
patients with MS showed that patients with higher levels of
physical activity have a better life quality than other patients,
and they experience less fatigue, and exercise allows each of
the various muscle parts to interact with each other. In each
joint, there is a desired range of motion that is essential for
maximum performance. Flexibility is important not only for
doing physical activities, but also for preventing damage.
Lack of activity causes the joints to lose their flexibility,
because connective tissues become shorter.(!1) In another
study, Kargarfard et al. showed that 8-week regular water
exercises in patients with MS have improved their fatigue and
life quality.(12) A number of conducted studies indicate
positive effects of physical activity on aerobic power and life
quality of people.(13) While some other studies have not
shown such results.(14)

The role of exercise in patients with MS has been
controversial and somebody think that this can lead to an
increased injury of the disease. However, recent research
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shows the benefits of exercise regardless of the level of
secondary disability of patients with MS. Considering the
necessity of reviewing the improving factors of patients with
MS by exercise and recognizing the recovery or therapeutic
strategy, the present study was conducted to review the
effect of exercise on the therapeutic and recovery process of
patients with MS.

Search Strategy and Results
In this study, a narrative review was conducted using
keywords, including Multiple Sclerosis (MS), exercise,
recovery, treatment, through searching in international
scientific databases, such as PubMed, Web of Science and
Scopus, on articles published form inception. Irrelevant
sources and articles were excluded. Assessing the papers
showed that many measures have been taken to reduce the
problems and improve the level of daily living activities in
patients with MS, however, each has had side effects. In
recent years, non-pharmacological approaches have attracted
patients, including patients with MS. Exercise is an example of
these therapies. Comprehensive therapies are used to
increase the physical and mental comfort of patients.(15)

We have summarized the different exercises and
activities affecting improvement of the patients with MS as
follows-

1. Endurance Exercises (Aerobic)

In patients with MS, the knowledge of aerobic power can be
effective in preparing a plan for regular exercises and
increasing physical activities. Kicking the fixed bike, walking,
and low intensity aerobic exercises on the chair are good
choices that are chosen according to the person’s personal
interest and the type and amount of his physical problems.
Endurance exercises are a kind of exercise that make muscles
resist against a type of pressure or damage, such as lifting
weight or using exercise groups. There are various types of
resistance training, but most of them are aimed to increase
muscles’ power and performance. It was advised to the
patients with MS to avoid exercise (Endurance and
resistance) with the fear of disease progression. However,
over the past 10 to 15 years, several studies examined the
effects of resistance training on patients with MS. These
studies show that there are promising results for improving
the life quality of patients with MS.(16-18)

2. Balance Exercises

The effects of the endurance exercises are not just on the
mobility and power, but are directly on the balance.
Expansion muscle power is for leg strength, and for balance,
there are exercises related to leg activities, including: getting
up from the chair, sudden jump, getting up on the heels and
twisting the foot, and combined exercises will affect their
balance and performance.(19)

3. Flexibility Exercises

It is advisable to maximize the time of stretching exercises in
these patients from 30 to 60 seconds and repeat them 3 to 5
times. However, sometimes doing stretching exercises in
patients with muscular cramps needs more time. In such a
situation, a stretching exercise should be done for 10 to 20
minutes to one hour but with low intensity.(19.20)
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4. Yoga Exercises

Muscle weakness is one of the most common symptoms of MS
disease, and is usually referred to as early symptoms. At least,
half of the affected people experience muscle fatigue that is a
“fatigue phenomenon”. The effects of Yoga and aerobic
exercise on cognitive function, fatigue, mood, and life quality
on patients with MS were reviewed. Then, it was found that
people with MS who participated in a 6-month Yoga or
exercise class, had significantly improved fatigue compared
to the control group.(2122) Moreover, in this regard, a study
conducted on women with MS showed that Yoga can recover
inflammation that indicates a reduction in Cortisol level and
an increase in adrenocorticotropic hormone ACTH level.(23)

5. Hypnosis Exercises

Various reports show that hypnosis can affect different
physical damages. Several studies show that hypnosis can be
useful in the treatment of physical disorder caused by
MS.(24,25)

6. Physiotherapy Exercises

Currently, there are several randomized controlled
experiments in rehabilitation packages, physiotherapy, or
specific and non-specific techniques with MS.(26) Generally,
this study and review studies report the benefits of these
patients’ recovery. Nevertheless, some problems may also
raise in some studies. Our study found that physiotherapy
methods are effective for the recovery of patients with MS. A
combination of appropriate physiotherapy techniques, and
appropriate to the progression of the disease in patients with
MS is effective in multiple rehabilitation.(22.27.28)

7. Exercise in Water

Using water therapy (exercise in water) has been tested as a
therapeutic factor for MS. Exercise in water creates a floating
and safe environment for these patients. Warm water at 80 to
84 Fahrenheit degree (30 to 31° C) reduces muscle stiffness
and allows the patient to move more easily. The best exercise
for old-age patients with leg sensory defects is aerobic
exercise in water. Although exercise in water does not return
what is destroyed and lost, due to the therapeutic properties
of water, it improves endurance and coordination of the
patient.(29) Three main advantages of exercise in water are:
flotation, adhesion, and thermodynamics. Flotation is useful
in exercise in water, because reduces the weight pressure on
joints, and creates a very smooth practice environment. It
creates stretch viscosity, and is an environment in which
exercises can be done in all directions.(30)

DISCUSSION

MS is a chronic and debilitating disease of the nervous
system, which is specified by inflammation at any point of the
spinal cord and the brain.(26) The prevalence of this disease in
women is two times more than men.31) Patients with MS fear
of activity. Lack of balance in walking, tremor, instability
while walking, dizziness, sudden movement of organs, body
inconsistency and weakness prevent these patients from
taking part in the social arena.(® There are several studies
that highlight the benefits of exercise in the regulation of MS
disease. Many of them have limitations on the number of
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participants, mental scoring systems, and study duration. As
this field has evolved, particularly over the last decade,
different articles have been published that show the benefits
of exercise in patients with MS. In a study conducted by
Rampello et al, the effect of 8-week aerobic exercise on the
MS disease was examined and it was found that aerobic
exercises significantly increase the walking speed and
distance of patients with MS.(32) In short, it can be stated that
exercise can improve the functional endurance in the
combined exercise group. Some improvement was also
observed in fatigue and life quality. It can be concluded that
combined exercises have significantly improved physical
fitness (Functional endurance) in the patients with MS. By
enhancing the functional endurance through combined
exercises, they can help them facilitating doing their daily
work at home and office. It also presented a solution to
prevent their weakness and loss of healthy and young force in
the community. Motl et al. studied the effect of combined
improving exercise on patients with significant inability in
MS. Combined exercises could significantly improve walking,
walking speed and mobility of patients.33) Patients who
participate in exercises programs have more physical and
cardiovascular fitness level than others, and feel less fatigue,
and have a positive attitude and more participation in social
activities. Therefore, it can be stated that exercise plays an
important role in the treatment, recovery, capacity
maintenance, function and ability of patients with MS.

Exercise is the low-cost form of treatment that has been
recognized as the positive and real way for patients with MS.
Participation in the exercise program has the potential for the
recovery of many victims of this disease. Research can
determine the amount of progress achieved through physical
training. In addition, physical therapy and exercise have a
positive effect on behaviour and trust in most patients, as
much as they suffer from a physical illness, mental state can
lead to paralysis and reduced function of patients.(34
Generally, according to the current research, it can clearly be
concluded that exercise can be the basis of treating patients
with MS. It has been shown that any of the mentioned
exercises can have a positive effect on all types of symptoms
commonly seen in patients with MS.35 Exercise leads to a
significant improvement in life quality without any negative
impact, because all studies that track adverse results didn’t
show an increase in the exacerbation of the disease or events.
Note that it doesn’t seem that exercise prevent or reduce the
frequency of recurrence of the disease, but it improves
endurance and coordination of the patient.(3¢) In the studies,
there was an attempt to assess whether there is a difference
between aerobic exercise and the combined program of
aerobic exercises with resistance exercises on the impact of
life quality and fatigue.37) In these studies, it was also shown
that any group of patients with MS who performed exercise,
had a significant difference from the control group.

As mentioned above, water exercises have an
evolutionary background with a high potential in patients
with MS.(38) These types of exercises are appropriate for
patients, because in the water, body temperature is lower
than similar exercise in non-water environment. As a result,
patients with MS are less likely to stop exercise, because they
are afraid of symptoms of increased body temperature.(29)
Accordingly, therapeutic exercises as a non-invasive
treatment, are an effective factor in improving the ability to
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perform daily activities, and can be recommended along with
taking medication to patients with MS. Therefore, this
exercise can be recommended to patients with MS,
physiotherapists, doctors, sports instructors, and all people
who are somehow trying to treat and recover these
patients.39) Findings show that aerobic exercises and
physiotherapy improve MS patients’ satisfaction with their
physical, psychological, and social performance. It may also
be considered as a natural way to treat MS disease.(*0)

In this study, the results of various studies in relation to
the effect of non-pharmacological method, i.e. exercise, on the
fatigue of patients with MS were used to be compared with
the results of the present study. However, there was lack of a
study that can take into account the patient and his family. In
fact, the basic benefits of regular exercises including
increased cardio-respiratory fitness, increased muscular
strength and endurance, reduced fatigue, improved morale,
and increased ability to do daily work with more power.
These benefits are significantly effective in controlling the
symptoms of MS disease and improving health. Moreover,
since these patients repeatedly experience weakness in their
lower extremity and fatigue, and on the other hand, as
resistance exercises using rubber band were focused on the
lower extremities of these patients, as a result, patients may
overcome the weakness of their lower extremities that often
develop as fatigue and disturbed walking, and subsequently,
these exercises significantly reduce fatigue after exercises in
MS patients. In this regard, resistance exercises with rubber
band have often shown better results than other traditional
exercises.(1)

CONCLUSIONS

In a comprehensive review and evaluation of several methods
to deal with fatigue, Rutolli et al.(#2) concluded that exercise
plays an important role in preventing and treating fatigue in
MS patients. In their review, they stated that 80 percent of all
MS patients were suffering from disability, and 55 percent of
patients said that they were suffering from unpleasant
symptoms. In MS patients and other local diseases that have
no definitive treatment, the main goal of treatment and
scientific studies is to improve the quality of life of these
individuals. The conducted studies paid attention to a
combination of these exercises considering the significance of
water and aerobic exercises in these patients and attempted
to compensate the defects of past exercises. Due to the
importance of the mentioned benefits, doing these exercises
is recommended as an effective and efficient way for MS
patients’ treatment. Note that the fatigue amount used in
their reviews, varies widely in different studies. However,
they concluded that the best treatment for fatigue in MS
patients is exercise as a part of a multidisciplinary approach.
Although exercise does not return what is lost, due to the
therapeutic characteristics examined in this study, it
improves both endurance power and coordination of the
patient. However, all these findings indicate that exercise can
result in patients’ recovery.
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