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ABSTRACT 

One of the problems of patients with muscular dystrophy decreases physical performance because of muscle 
weakness. The aim of this study is to investigate the effect of an eight-week particular swimming exercise on 
postural control in patients with masculine dystrophy. A quasi-experimental method was used in this study. 
Eleven patients with muscular dystrophy were selected through purposive sampling and were randomly divided 
into two groups randomly including selective swimming exercises (n=6) and control group (n=5). The study was 
conducted under the supervision of researcher for eight weeks, three sessions per week and the time allocated 
was between 60-45 minutes. Moreover, a t–test was used for statistical analysis and the significance level was set 
at p<.05.A significant decrease (p <.05) was observed in the anterior-posterior and lateral-internal displacement 
in the practice group. However, no significant difference was observed in the control group (p < .05). Comparison 
of changes made during eight weeks (between pre-test and post-test) a significant difference was observed 
between the two particularly intervention corrective swimming exercises and control groups (p<.05).According 
to the obtained findings in this research, particular swimming exercises play a positive role in maintaining 
postural control and improving counterbalance in patients with muscular dystrophy. 
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INTRODUCTION 
A wide range of diseases include those with hereditary neuromuscular deficiencies. Their main features 
are muscle weakness and muscle assimilates.  
Duchene, Becker dystrophinopaty and congenital muscular dystrophies are common types of these 
diseases. Muscular dystrophies are caused by cell membrane defect. Defect appears clearly in the 
sarcolemma. Cells are connected to each other through a set of (complex)  massive protein in muscle 
tissue and defects in any component of this complex leads to a kind of dystrophy [1, 2]. 
Inherited progressive muscle disorders created by defects in the number of genes, which is necessary for 
muscular function. Major disruption in dystrophin gene occurs in muscle weakness [3]. Muscular 
dystrophy includes a wide range of disabilities and medical problems in adults that need duly diagnosis 
and management. Weight control and orthosis use can make some things practicable as much as possible 
for patients. Taking into account the severity and progression of the disease, the patient may require 
surgery. Patients’ main issues such as employment, personal relationships, sex, parents, chronic disability 
need clear analysis and thoughtful management. After that, respiratory failure is of considerable 
reservations [4, 5]. 
Due to progressive muscle wasting and structural changes in the skeleton of patients, muscle weakness 
can influence the movement and sensory systems to control balance while standing and walking [6,7]. 
Researchers have shown that children with muscular dystrophy are less able to maintain the gravity and 
balance than healthy children [8]. Balance disorders are known as a complication of this disease because 
of muscle weakness and lack of coordination between opposing muscles as well as structural changes in 
the spine that is the result of disease [6, 9]. Stability Control system is a complex and mixed mechanism in 
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which the coordination of the three equilibrium system including sophisticated visual system, vestibular 
system and somato-sensory system plays a significant role [4]. 
Balance disorders can cause problems in patients with muscular dystrophy since they cause difficulty in 
moving from one situation to another and disrupt maintaining the standing position or performance 
functions such as walking or cycling. All of these are likely to increase the balance disorder and fall down 
possibility [11]. Damage caused by falling down in patients with muscular dystrophy can lead to 
fractures, increased disability, injury and even death [11, 12]. 
Muscular dystrophy treatment goals include improving long-term outcomes, longevity, and quality of life 
in these patients [4]. 
Regardless muscle weakness and problems in patients with dystrophy in physical activities, the role of 
muscle strength, endurance in their function, and improvement the quality of their life, there is a need for 
medical intervention in order to improve physical function in these patients [10]. 
Since improving balance plays a significant role in reducing the risk of falling down and physical damage 
in patients with dystrophy [11, 12],the application of intervention methods is important to improve their 
quality of life and their everyday tasks is important [11]. 
Considering the state of patients with muscular dystrophy, they may have problems in the exercise on 
land. 
 Due to physical disability in patients with muscular dystrophy, it is recommended that exercise training 
should be designed in anti-gravity conditions [13]. 
Due to dynamic characteristics of water, it seems that water exercise is effective for these patients. This 
study was designed to investigate the effect of in water eight-week training on postural control in patients 
with muscular dystrophy. 

 
MATERIAL AND METHODS 
A quasi-experimental design was conducted to evaluate the effect of an eight-week in water selective 
exercises on muscle strength in patients with muscular dystrophy. Eleven volunteered patients with 
muscle dystrophy were selected. They signed the consent form and were randomly assigned into two in 
water selective exercises (n=6) and control groups (n=5). Moreover, the control group received no 

intervention. 
Measurements: 
After measuring the patients ’anthropometrics indices including standing and sitting height, the 
participants’ weight, body mass index and muscle strength were measured. Before performing 
measurements necessary explanations were given to all participants about how to do it, being comfortable 
in standing position, looking straight forward, feeling comfortable in standing and equal distribution of 
weight on both feet. 

Force platform device was used to measure the postural control.To measure pre- and post-test, the 

patients were placed on the surface plate. They were just in standing and relaxation position. 
Hands were hanging beside the body and patient were looking forward. Time to put the patient on the 
platform to record the data was 30 seconds. The frequency sample of the device for testing was set to 100 

Hz.This test was done with open eyes.To eliminate the effect of fatigue inpatients, between the tests 5 

minutes rest was considered. 
The test was performed three times and an average was calculated for each individual. 
Exercise: 
To do it, the treatment groups underwent 24 exercise sessions over eight weeks, in alterative days, 3 days 
a week. The exercise group in this research received necessary explanation about the sport and its 
benefits. They were under corrective swimming exercises according to their physical status and muscle 
weakness.  
Warm up: 
In the present study, the warm-up excercises including walking forward, backward, backward and 
sideways across the pool and body stretching was about 10 minutes in the shallow part of the pool at the 
beginning of each session. 

Special enhancing moves: 
Enhancing excercises include 15-10 minutes of resistance training exercises were done in the pool. 

Swimming preliminary exercises: 
Preliminary exercises in this study were done under the supervision of a swimming coach in the pool for 
15-10 minutes. Preliminary exercises and training were performed with the help of another person and 
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aid to maintain buoyancy of subjects because subjects were not familiar with swimming. The swimming 
training was conducted for 30 periodic seconds and the rest time between  periodic rotations was about a 

minute, but in the case of fatigue more relaxing time was considered. 
Recovery: 
Recovery exercise was performed by subjects for 5minutes. 
Control group: 
A group who underwent no treatment by the researcher, while the subjects continued their previous life 
style. 
Statistical Methods 
Descriptive statistics including mean and standard deviation were used in this study. A paired t-test (t-
affiliated) was used to compare the difference between pre-test and post-test variables of the study and 
an independent t-test was used to compare the mean differences created between experimental and 
control groups. All statistical analyses were performed at the significant (p<0.05). 
RESULTS AND DISCUSSION 
As Table 1shows, descriptive statistics indices of anthropometric variables including standing and sitting 
height, weight, body mass index, and the age of subjects are expressed separately in both experimental 
and control groups.  

 
Table 1. Anthropometric indices in studied groups 

variables Age (y) Height (cm) Weight (kg) BMI (kg/m2) 
Exercise group 11.83 ± 1.94 142.10 ± 9.78 33.07 ± 5.75 16.26 ± 1.09 
Control group 11.60 ± 1.67 138.04 ± 8.20 31.96 ± 5.42 16.68 ± 1.32 

 
In examining changes within groups (Table 2) after eight weeks of selective exercises  in water training, 
the amount of displacement in the anterior-posterior (P=0.023)and medial - lateral direction 
(P=0.040)was observed  significantly in the experimental group. However, no significant difference was 
observed in the control group (p<.05). 
 

Table 2. Paired sample t-test for pre-intervention and Post-intervention Values of (Displacement of 
pressure concentration) 

variables group Pre- test Post- test t P 
Displacement of pressure 

concentration (domestic - lateral) 
 

Exercise group 0.83 ± 0.57 0.49 ± 0.38 2.756 0.040 
Control group 1.28 ± 1.14 1.30 ± 1.11 -1.238 0.284 

Displacement of pressure 
concentration (anterior- posterior 

commissure) 
 

Exercise group 0.81 ± 0.39 0.61 ± 0.31 3.233 0.023 
Control group 0.94 ± 0.32 0.99 ± 0.28 -2.713 0.053 

 
In examining changes between groups, results showed that there is a significant difference between the 
amount of displacement in the anterior-posterior direction (P=0.007)and medial - lateral direction 
(P=0.031) in both experimental and control groups. 
 

Table 3. Independent t-test for Comparison of Mean differences of investigated variables between 
exercise and control groups 

variables group Post- test - Pre- test t P 
Displacement of pressure 
concentration (domestic -

 lateral) 
 

Exercise group -0.34 ± 0.29 

-2.916 0.031 
Control group 0.02 ± 0.04 

Displacement of pressure 
concentration (anterior- 
posterior commissure) 

 

Exercise group -0.20 ± 0.15 

-3.930 0.007 
Control group 0.06 ± 0.05 

 
Results of the current study showed that eight-week in water selective exercises led to a significant 
decrease in the displacement in the anterior-posterior and medial - lateral directions significantly in the 
experimental group. However, no significant difference was observed in the control group. In examining 
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changes within groups, results showed that there is a significant difference between displacement in the 
anterior-posterior and medial - lateral directions. 
Berthelsen et al [10]reported in a study that [4] antigravity treadmill aerobic and resistance exercise 
improve dynamic postural control in patients with muscular dystrophy [13] that is in line with the 
current findings Busse et al also reported the improvement in the balance of patients with myotonic 
dystrophy after the balance training intervention [14] that is in line with the current findings. Muscle 
strength plays an important role in balance maintaining, and muscle weakness leads the imbalance and 
fall down in patients with dystrophy[15].Exercises may improve muscle strength in people with muscular 
dystrophy. In Berthelsen et al [10]research; Anti-gravity exercises improve muscle strength in people 
with muscular dystrophy [13]. Neuromuscular coordination is needed to maintain postural control. In 
practice, neuromuscular adaptation has been created that is especial for postural adjustments. As a result, 
postural fluctuations control, anterior-posterior stability and medial - lateral improved in patients with 
dystrophy. One of the main problems in patients with muscular dystrophy is damage caused by falling 
down, which cause basic problems in these patients [11, 12].In the pathophysiology of collapse, muscle 
strength and balance play an important role in reducing crashes [15]. It can be said that regarding the 
improved balance, water-based exercise can play an important role in the treatment, rehabilitation and 
finally improve the quality of patient’s life. 
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