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Abstract: 
The balance and postural control impairments are current problems in people with multiple sclerosis, so much that 
the risk of fracture from falls in MS patients is 2 to 3-times higher than for a healthy control. The aim of the current 
study was to determine the effectiveness of integrated Tai Chi and mindfulness on balance, coordination of 
movement, fatigue, quality of life, disability with multiple sclerosis patient. In a Quasi-experimental research 
dynamic and static balance and coordination of movement of 30 people with MS was measured by the Berg Balance 
Scale, Timed Up and Go Test and Minnesota Rate of Manipulation Test Minnesota Manual Dexterity Test, MRMT/ 
MMDT. Also Fatigue Severity, quality of life, disability was assessed by Fatigue Severity Multiple Sclerosis quality 
of life questionnaire (MSQOL-54 scale) Expanded Disability Status Scale (EDSS) before and after the training 
program and follow up, after 30 days. Data were analyzed by multivariate analysis of covariance, MANCOVA. The 
results indicated that integrated Tai Chi and mindfulness significantly improvements for static balance (P<0.001), 
dynamic balance (P<0.001), coordination of movement (P<0.001).also, significantly reduction fatigue severity 
(P<0.001) and improvements in quality of life (P<0.001) and disability (P<0.001) in patients with multiple 
sclerosis. Generally the results of this study indicate that can in treatment patients with multiple sclerosis of Tai Chi 
and mindfulness alongside current treatments for medical use. Because the physical and psychological benefits for 
patients. Also in these patients due to their multiple needs of comprehensive programs to be used. 
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INTRODUCTION 
Multiple Sclerosis (MS) is one of the most common 
chronic disease of the central nervous system that is 
associated with severe demyelinating of the neurons; 
the various demyelinated organs resulting from the 
disease include the entire white matter and affect the 
sensory-motor function [1]. MS is a chronic and 
disabling in which the immunity responses damages 
the Myelin of the axons in the central nervous system 
i.e. brain and spinal cord [2]. Some of the most 
common physical early symptoms of this disease 
include motor-balance disorders, visual disorders, 
pain, urinary incontinence, and fainting. Besides 
these physical problems, destruction of nervous cells 
Myelin usually results in mental and psychological 
problems. The experts maintain that about 43 percent 
of patients suffering from MS suffer from minor 
mental and psychological problems as well. About 53 
of MS patients suffer from moderate and severe 
problems; lack of mental and psychological control 
affect the incidence of disorders. The number of MS 
patients in Iran was estimated to be 30,000 by Iran 
MS society in 2003. Today, despite the significant 
developments, the diagnosis of the cause and the 
definite treatment method of this disease are still 
unknown; the factors behind its aggravation and 
remission are not definitely known as well [3]. The 
most common age for suffering from this disease is 
20-40 [4]. Moreover, for most of the MS sufferer, 
walking with dizziness and motor control disorder are 
the primary symptoms of this disease, so that the 
patients generally find it difficult to direct their 
movement. Moreover, spasm and muscle cram are 
other bothering motor symptoms in MS patients. 
These spasms are usually painful, and they tend to 
occur in the end parts of the body such as hands and 
feet and increase the motor problems of these patients 
[5]. In fact, these symptoms significantly affect the 
MS sufferers’ function and quality of life [6]. Fatigue 
is the most common and most bothering symptom in 
these patients. A study conducted in the US indicated 
that 75-90 percent of the MS patients suffer from 
fatigue, and 50-60 percent of the patients reported 
that different aspects of their lives were disordered. 
Moreover, it has been also claimed that fatigue 
reduces quality of life and increases laziness in MS 
patients [7]. In another study conducted in Iran, the 
fatigue frequency was reported to be more than 28 
times a month in 90 percent of the patients [8]. The 
physical sports have recently been introduced as the 
main part of the treatment of this disease [9]. In fact, 
there are evidences suggesting that doing sport is 
useful for their health by affecting their muscular 
power, aerobic capacity, movement, temper, fatigue, 
and quality of life [10, 11 and 12]. Moreover, sport 

results in an improved immune system [13]; recent 
studies have suggested that continuous physical sport 
will result in an improved flexibility of brain and 
bring about positive effects on its mechanisms [14]. 
However, most of the MS patients are physically 
inactive, and they have little or no information about 
choosing specific sports programs and their effects 
[15]. Tai Chi is Chinese martial arts introducing a 
multiple intervention and address musculoskeletal 
power, flexibility, and mindfulness. This sport 
includes a series of peaceful and concentrated 
movements associated with deep breath. Doing Tai 
Chi has positive effects on the treatment of 
neurological diseases such as Parkinson’s, 

fibromyalgia, brain stroke, and PNS disease [16, 17 
and 18]. Mindfulness means paying attention to our 
present thoughts and feelings without judging them 
[19]. In fact the effects of mindfulness, results in 
developing new thoughts and reducing unpleasant 
emotions [20]. The present study aims at identifying 
the efficacy of Tai Chi and Mindfulness exercises on 
the MS patients’ static and dynamic balance, motor 

coordination, fatigue severity, quality of life, and 
functional disability.  
 
MATERIALS AND METHODS: 
The statistical population of the present study 
includes all MS patients that referred to Karaj MS 
Society in the fall of 2015; they regularly participated 
in the sessions held by the Society. In the present 
study, 30 MS patients participated. Their ages range 
from 20 to 50; the youngest was 20, and the oldest 
was 50 years old. All of them were female, and they 
had spent equal an equal time since they were 
diagnosed with the disease. They did not have any 
other motor and physical disorder other than MS. The 
participants were placed in two 15-participant groups 
including the control group and the experimental 
group. The inclusion criteria of the present study 
were the clinical tests, specialist’s examination, age 

range of 20-50, having high school diploma degree 
and higher, lack of using psychiatric drugs, having 
the EDSS score less than 6, and the ability to 
participate in the present training course. Moreover, 
the exclusion criteria of the present study were two 
absences in the intervention sessions, the incidence of 
severe and sudden neurological symptoms either 
before or after the course, and suffering from any 
other chronic disease. The participants’ demographic 
information was collected using questionnaires. For 
measuring the balance in the aging population that 
was in the clinical status, Berg Balance Scale was 
used with the range of lowest and highest of 0 to 56 
respectively. Moreover, for measuring the dynamic 
balance, TGUG test was applied that includes 6 
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stages. For evaluating the professional preparation, 
disabilities, and rehabilitation, MRMT/MMDT test 
was used. For identifying the intensity of fatigue in 
patients suffering from MS, FSS questionnaire was 
used. For evaluating the MS patients’ quality of life, 
MSQOL 54 was used. The experimental group 
underwent twelve 1.5-2-hour weekly sessions of Tai 
Chi and Mindfulness training exercises. The 
participants were analyzed with respect to the 
improvement of the disease after one month. Data 
analysis was conducted using MANCOVA and 
ACOVA tests and SPSS 18 [21, 23].  
 
FINDINGS: 
The findings of the present study indicate that the 
mean age of the experimental group and control 
group were 33/43 and 24/44 years respectively. The 

mean weight of the experimental group and control 
group were 45/73 and 54/70 kg respectively. 
Moreover the BMI of the experimental group was 
26/56 kg/m2, and the control group’s BMI was 25/83 
kg/m2. The experimental group’s fatigue intensity 
and functional disability were less than those of the 
control group were. The experimental group’s quality 

of life was more than that of the control group was. 
Moreover, it was also made clear that doing Tai Chi 
and Mindfulness exercises will increase the MS 
patients’ dynamic and static balance as well as motor 
coordination in the post-test and follow-up stages 
(P<0.05)(Table 1). Furthermore, doing the 
abovementioned exercises will result in reduced 
fatigue and functional disability and increased quality 
of life in the post-test and follow-up stages 
(P<0.05)(Table 2). 

 
Table 1: The average score of static balance, dynamic balance, and motor coordination in the experimental 

group and control group. 
 

 

Variable 
Experimental  group                                              Control group 

Pre-test            Post-test              Follow-up  Pre-test            Post-test             Follow-up 

Static Balance 4.16±1.11   5.61±49.11     5.46±48.89  4.99±42.94      4.02±41.33         4.01±41.06 

Dynamic Balance 1.89±1       2.22±14.18     2.84±14.51  1.96±11.89     1.51±11.61        1.29±11.18 

Motor 
Coordination 2.88±1      1.22±10.18     1.84±10.51  3.26±17.89       3.01±17.61       3.29±17.18 

 

Table 2: The mean scores of fatigue intensity, quality of life, and functional disability in experimental group 

and control group. 

    Experimental Group                                                         Control Group 

 
      Pre-test           Post-test              Follow-up Pre-test           Post-test              Follow-up 

Fatigue Intensity  3.11±5    1.07±3.05  1.27±3.88 3.89±5.     3.09±5.16         3.96±5.65 

Quality of Life  14.37±70.22   14.92±71.3   2.72±62.77 11.64±59.63   11.78±5         11.42±59.33 

Functional 
Disability  1.23±3.09       1.49±3.3        2.02±4.44 2.55±4.76   2.01±4.17      2.51±4.47 
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DISCUSSION: 
The initiation of MS generally brings about primary 
or comprehensive reduction of physical, social, and 
cognitive functions will bring about destructive 
effects on the quality of life of the patients, their 
families, and their friends and relatives [24]. The 
most important problems of MS patients, being their 
primary symptoms, are the incidence of motor 
disorders and their disability in maintain balance and 
motor coordination. Lack of mental relaxation and 
self-control can affect the incidence or aggravation of 
these disorders, and they will bring about negative 
effects on MS patients’ fatigue intensity, quality of 
life, and functional ability, so that the life expectancy 
is 5-10 years less than others are. Given that the 
positive effects of Tai Chi have been confirmed for 
patients suffering from neurological problems, the 
present research aimed at studying the efficacy of 
integrating Tai Chi and Mindfulness exercises on the 
MS patients’ improved balance, coordination, and 
performance. The findings of the present study 
indicate that Tai Chi and Mindfulness exercises can 
affect the MS patients’ increased static balance; this 
is consistent with the findings of the studies 
conducted by Timothy, Schaller, Husted and Mills 
[25-29]. Moreover, in the study conducted by 
Hosseini-sisi et al, 2012, conducted to study eight 
weeks of Rebound-Therapy and Pilates exercises on 
the female patients’ static and dynamic balance, the 
findings suggested the positive effects of these 
methods on the improvement of symptoms in MS 
patients; this is consistent with the findings of the 
present study as well [30]. In the study conducted by 
Everard et al, 2004, conducted to study the balance 
changes as well as Vestibular responses in female 
MS patients through using Tai Chi exercises, the 
findings indicated that dynamic balance was 
improved significantly after Tai Chi exercises, and 
lowered systolic and diastolic blood pressure was 
observed as well [31]. In the study conducted by 
Tavee et al, 2011, conducted to study the effects of 
Tai Chi exercises on the MS patients’ mental and 
psychological health as well as pain relief, the 
findings indicated that no significant improvement 
was observed in these patients [32]. Given the 
findings of the present study, it seems that Tai Chi 
and Mindfulness balance exercises have significant 
effects on the improved balance of these individuals 
through increasing their ability to transfer the weight 
control and the simultaneous movement gravity 
center and support surface. In the study conducted by 
Cheng et al, 2008, the studied the effect of Tai Chi 
motor control on the hand-eye coordination in the 
elderly. The participants of the aforementioned 
studied did Tai Chi exercises on a regular basis for 
more than 3 years; the findings of this study indicated 

that by doing Tai Chi exercises, the elderly showed 
better results in hand-eye coordination tests  than the 
elderly of the control group [33]. Furthermore in the 
study conducted by Grossman et al, 2010, the 
findings of a clinical trial indicated that doing 
mindfulness and yoga exercises once a week for 8 
weeks will result in reduced fatigue, anxiety, and 
depression, they will also bring about MS patients’ 

improved quality of life [34]. In another study 
conducted on MS patients, it has been claimed that 
doing meditation exercises will bring about MS 
patients’ relieved pain, reduced cognitive and 
psycho-social aspects of fatigue, and increased 
quality of life [32]. In explaining this hypothesis, it 
can be said that doing meditation exercises, 
especially Mindfulness and Tai Chi, will result in MS 
patients’ reduced fatigue intensity through increasing 
musculoskeletal power and improving mental health 
and flexibility. Tai Chi exercises will also reduce 
cortisol resulting in reduced fatigue intensity [35]. In 
the study conducted by Shater-Yazdi et al 2006, 
randomly conducted on 45 healthy girls aging 20-25 
at Ahvaz University of Medical Sciences, the 
findings indicated that physical exercises will bring 
about the most significant improvement of hand-eye 
coordination (P<0.05); as for the mental exercises 
group, significant improvement was observed in the 
hand-eye coordination (P<0.05). However, this 
improvement was less than that of physical group 
[36]. This is consistent with the findings of the 
present study. 
  
CONCLUSION: 
The findings of the present study indicated that body-
mind comprehensive medical approaches such as Tai 
Chi and Mindfulness should be included in the 
therapeutic programs of MS patients. These 
approaches will bring about multilateral effects and 
will have desirable effects on the individuals’ 

physical and mental structures. It is recommended 
that further studies be conducted on the effect of 
other variables on the balance and motor problems, 
so that more comprehensive explanations are 
provided.  
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