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Objectives: Multiple Sclerosis (MS) is a chronic and disabling disease of the nervous system. 
This study was conducted to determine the effect of isometric exercises on balance and ability 
in the patients with MS. 

Methods: Sixty MS patients participated in this randomized controlled trial study and patients 
were randomly assigned into treatment and control groups. Treatment group participated in 
an isometric exercise program for 8 weeks and the control group followed routine treatment 
program. Expanded Disability Status Scale (EDSS) and Berg Balance Scale (BBS) were used 
to measure disability and balance status, respectively, on days 1, 28, and 56 post treatment.

Results: No significant difference was observed in the mean scores of EDSS and BSS between 
the control and treatment groups on day 1 post treatment. Mean scores of EDSS and BSS 
significantly decreased and increased, respectively, in the treatment group compared with the 
control group on day 56 post treatment (P<0.01). Repeated measures test in the treatment 
group showed there was a statistically significant difference between the mean scores of EDSS 
and BSS on day 1 compared with that on days 28 and 56 post treatment (P<0.001), while in 
control group there was no significant difference between the mean scores of EDSS and BSS.

Discussion: Isometric exercise programs improved balance and reduced the severe disability 
in MS patients and recommended as a complementary treatment program for MS patients. 
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1. Introduction

ultiple Sclerosis (MS) is a chronic 
and disabling disease of the nervous 
system caused as a result of nerve 
demyelination [1]. The symptoms of 

this disease depend on the location of demyelination 
and extent of the lesion. Like other neurodegenerative 

diseases, repair in MS with an increase of age is little 
and slow [2, 3]. Demyelination in certain areas includ-
ing optic nerve, brainstem, cerebellum, and white matter 
of the hemispheres causes different symptoms such as 
sudden visual disturbances (blurred vision), disability in 
limb movement, balance disorder, and sensory disorders 
like numbness and tingling in the limbs [3]. Earlier re-
port indicates that the quality of life for people with MS 
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is negatively affected by disability, fatigue, depression, 
and stress [3]. Among the general population, MS affects 
mostly young women and nearly 2.3 million people 
across the world suffer from this disease [4]. Different 
symptoms such as abnormal walking, balance disorder, 
muscle weakness, fatigue, muscle spasms, and sensory 
disorders have been observed in the people with MS [3, 
5]. Previous study on MS patients has shown that more 
than 50% of the patients had balance disorder and dis-
ability in walking associated with muscular weakness of 
the upper and lower limbs [6]. Furthermore, disruption 
in stability, decrease in functional independence, and 
risk of falling are the main problems of these patients [7]. 

To date, no definitive treatment method has been in-
troduced for patients with MS. Drug therapies includ-
ing steroids, cyclosporine, and interferons are used to 
control symptoms and reduce the demyelination process 
[8, 9]. The olfactory mucosa or nerve growth factor and 
collagen gel have a protective effect on remyelination of 
damaged nerve in an experimental study [10]. Reflexol-
ogy and relaxation have been shown to be effective inter-
ventions for improving life quality and relieving anxiety 
of patients with MS [4]. Exercises such as aquatic exer-
cises and aerobic exercises can improve walking, reduce 
fatigue, and improve life quality in these patients [11]. 
Notably, resistance exercise has beneficial effects on in-
creasing muscular strength and could improve the daily 
performance in MS patients [12]. Currently, these exer-
cises are mostly used in the rehabilitation of the patients 
with paresis, surgical motor problems, lower back and 
neck pain. One common problem of patients with MS is 
fatigue and reduced ability for movement and they can 
not participate in different exercise programs [3]. Iso-
metric exercises are very simple and do not require any 
special tools. Thus, these exercises can be suggested for 
different age groups as patients can do them at any time 
of the day and in every situation [12]. To the best of our 
knowledge, there is no specific study conducted on the 
impacts of isometric exercises on MS patients. There-
fore, the present research was undertaken to determine 
whether isometric exercise can improve muscle strength, 
balance, and ability of patients with MS. 

2. Methods

Ethical considerations and groups

This study was approved by the biomedical re-
search ethics committee of the Yasuj University of 
Medical Sciences (Yums.REC.1394.101) and was 
registered in the Iranian Registry of Clinical Trials 
(IRCT2017011732000N1). This randomized clinical 

trial research with a pretest-posttest design involved 60 
patients with MS referring to the special diseases center 
in Yasuj who entered in this study with informed consent 
during 2015-2016. Patients were eligible to be included 
in the study only if they were between the ages of 20-45 
years, with two-year history of diagnosis to the MS dis-
ease, absence of acute disease phase, ability to do physi-
cal movements, and no participation in similar studies at 
the same time. MS patients who suffer from other diseas-
es such as diabetes mellitus, Parkinson’s, Alzheimer’s, 
and Huntington’s or do not have the appropriate psycho-
logical conditions were excluded from this study. After 
obtaining permission from the Department of Health 
and Ethics Committee of the Yasuj University of Medi-
cal Sciences (Yums.REC.1394.101), the purpose of the 
study was explained to the participants in the first ses-
sion. The patients were examined by a physiotherapist to 
give the scores of disability and balance status for each 
individual. Then, they were randomly divided equally 
into control and treatment groups (n=30 patients for each 
group). Afterwards, isometric exercise techniques were 
instructed by a physiotherapist to the treatment group in 
2 training sessions of 2 hours each.

Intervention

The exercise intervention was considered for treatment 
group, and the patient was trained by a physiotherapist. 
The aim of the exercise program was to moderately in-
crease the duration and strength intensity to improve 
the balance and ability of the patients. These exercises 
included knee extension isometric exercise, isometric 
abdominal exercise, isometric neck exercise, isometric 
elbow extension, and isometric wrist extension. After the 
necessary training, the patient performed these exercises 
3 times per day for 8 weeks. The duration of each exer-
cise was 30 s at the start time and 20 s were added gradu-
ally in the subsequent sessions. Gradually, the patient in-
creased the time of exercise to reach a maximum of 4 to 
5 min. However, the duration was determined based on 
the patients’ tolerance. Both groups were followed up by 
telephone coaching call 3 times a week for 8 weeks. The 
control group received drug therapy care according to the 
neurologist’s prescription. EDSS and BBS were used in 
order to measure disability and balance status, respective-
ly on days 1, 28, and 56 post treatment for both groups.

Data gathering instruments

 A questionnaire was used for collection of demograph-
ic data including age, sex, marital status, job, history, and 
duration of disease (Table 1). EDSS and BBS were used 
to measure disability and balance status, respectively, 
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in patients. EDSS is one of the most common ranking 
scales used in the measurement of neurological disorders 
and is a method of quantifying disability in MS [13, 14]. 
The BBS is a valid method of quantifying disability to 
measure the balance among the patients with MS in a 
clinical setting. This scale has 14 items that measure and 
score the balance status of patients with various condi-
tions between 0-4 rating scale, where 0 represents mini-
mum performance and 4 maximum.

Statistical analysis

For data analysis, independent t-test and repeated mea-
sures test were used. All data are expressed as mean±SD 
and a P<0.05 was considered to be statistically significant.

3. Results

As shown in Table 1, the mean age of the participants 
was 36.1 years, 73% of whom were women, 73.3% were 
married, 45% housewives, and 45% had MS more than 

5 years ago. Independent t-test showed no statistically 
significant difference in age, sex, education, job, and his-
tory of disease between the two groups (Table 1). Inde-
pendent sample t-test also revealed no significant differ-
ence in the mean score of EDSS and BSS between the 
two groups on day 1 of the study program (Figure 1). 
On day 1 of the exercise program, the mean scores of 
EDSS and BSS in the treatment group were 5.24±0.21 
and 27.01±7.33, respectively; while independent sample 
t-test showed no significant difference in the control 
group (Figure 1, 2). Eight weeks after treatment, the 
mean scores of EDSS and BSS in the treatment group 
were 4.01±0.69 and 29.03±6.31, respectively. The dif-
ference was significant compared with the control 
group (3.58±0.74, 41.03±9.02) (P<0.01). Repeated mea-
sures test in the treatment group showed that there was 
a statistically significant difference in the mean scores of 
EDSS and BSS on day 1 compared with that at the end 
of 4 and 8 weeks after intervention (P<0.001). However, 
these values were not significant in control group at these 
intervals (P=0.177) (Figure 3, 4).

Figure 1. Decrease in Expanded Disability Status Scale (EDSS) 
score recorded on days 1, 28 and 56 post treatment 

*P<0.01, compared with the control group (Independent t-test)
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Figure 2. The mean scores of the Berg Balance Scale (BBS) in-
creased in treatment group during treatment 

*P<0.01, compared with the control group (Independent t-test)
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Figure 3. Expanded Disability Status Scale (EDSS), comparison on days 1, 28, and 56 post intervention in treatment and control 
groups. 

*P<0.01, **P<0.001, compared with day 1 (Repeated measures test) 
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4. Discussion

Exercise therapy is a useful way to maintain the ac-
tivities of daily living, cardiorespiratory health, mus-
cular strength, and endurance in patients with MS [11]. 
Results of the present randomized clinical trials study 

confirm that isometric exercise has a significant impact 
on improving balance status and reduce disability in MS 
patients. Imbalance is one of the prevalent problems that 
could pose numerous risks to these patients [15]. Isomet-
ric exercise has the capability to apply a large contraction 
of specific group muscles, it could preserve motor output 

Table 1. Demographic information of participants

Patients Demographic Variable Treatment Group
Frequency (%)

Control Group
Frequency (%) P

Age (year)
20-30
30-40

Above 40

9
16
5

30
53.3
16.6

10
14
6

33.3
46.6
20

0.812

Sex
Female
Male

24
6

80
20

22
8

73.3
26.7

0.256

Marital status
Single

Married
Widow

6
23
1

20
76.6
3.4

5
23
2

16.6
76.6
6.8

0.577

Education
Junior 

High school
College 

6
18
6

20
60
20

8
14
8

26.6
46.6
26.6

0.318

Job

Unemployed
Housewife 

Self-employed
Employed
Student

9
12
5
1
3

30
40

16.6
3.3
10

10
13
4
2
1

33.3
43.3
13.3
6.6
3.3

0.232

History of disease (year)
2

2-5
Above 5

7
11
12

23.3
36.6
40

6
10
14

20
13.3
46.6

0.756

Drugs

Cinnovex
Recigen
Avonex
Rebif

15
6
2
7

50
20
6.6

23.3

13
7
3
7

43.3
22.3
10

23.3

0.517

*T-test showed no significant difference in mean demographic data between the two groups.

Figure 4. Berg Balance Scale (BBS), comparison at days 1, 28, and 56 post intervention in treatment and control groups 

*P<0.01, **P<0.001, compared with day 1 (Repeated measures test)
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and is beneficial in preserving activities of daily living 
for MS patients [16]. As previously described, resistance 
exercise for 6 weeks has a beneficial effect on muscular 
strength and endurance in MS patients with wide range 
of disability [17]. In the present study, the balance im-
proved 12% in the treatment group, whereas that in con-
trol group it was 2% on day 56 post intervention. Consis-
tent with these results, Hoang et al demonstrated home 
exercise programs could improve balance, walking, and 
cognitive function in patients with MS [18].

 Yoga training and postural equilibrium have been sug-
gested to be effective for MS patients in maintaining the 
daily task and quality of life [19]. Furthermore, group 
exercise training has a beneficial effect on improve-
ment of the balance, quality of life, and preservation of 
functional status [20]. Resistance training program on 
patients with MS demonstrated that these exercises im-
proved muscle strength, balance, seated rowing, and leg 
extension on the treatment group [12].

Home exercise for MS patients is a practical and cost-
effective method and is efficient than formal exercise 
setting. However, there is a lack of precise control on 
sports activities of patients [21]. The same study dem-
onstrated the home-based resistance exercise on balance 
could provide an efficient method and a viable solution 
for MS patients who prefer to exercise at home at reason-
able cost [22]. We observed a significant improvement in 
the mean EDSS score of 1.94 on day 56 post interven-
tion in the treatment group, whereas that in control group 
the mean EDSS score was found to be 0.52. Exercise 
therapy has several beneficial effects in MS patients; it 
could reduce the fatigue, stress, and could improve the 
balance and ambulatory function [23, 24]. 

Aerobic exercise was shown to have positive impacts 
on balance, walking, and cognitive function in MS pa-
tients, although it did not reach statistical significance 
on the mobility of lower extremity in patients with MS 
[25, 26]. In another randomized controlled trail study, 
isometric training for 12 weeks enhanced muscle pow-
er and functional ability of patients with moderate MS 
[24]. One limitation of our study was the lack of detailed 
record of training of the patients because they were 
instructed to do the exercises at home and the assess-
ment was based on self-report. We tried to overcome 
this shortcoming by repeated contacts with the patients 
and use of checklist that patients should mark at the end 
of each sport. MS is a neurological disease that affects 
physical activity by muscular weakness, stiffness, and 
spasticity. So far, it is difficult to introduce a definitive 
medication or a particular exercise for comprehensive 

treatment of the patients. Multimodal therapy is more 
beneficial to improve the postural problem, balance, and 
quality of life of patients with MS.

5. Conclusion 

Present study demonstrated that isometric exercise for 
8 weeks has the potential to improve balance and reduce 
disability in MS patients. However, long-term follow-
up and further study is needed to determine the optimal 
duration and types of exercises that could enhance the 
functional capacity, cardiovascular endurance, balance, 
and muscle strength of MS patients.
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