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Abstract: Background and objectives: Multiple Sclerosis is a chronic and debilitating disease of the nervous 
system that destroys the central nervous system myelin. The experimental evidence demonstrated the positive effects 
of physical activity on reducing the symptoms of MS patients The purpose of this study was to assess the effect of 
aquatic aerobic exercise for two months of endurance training on the water was walking in female multiple sclerosis 
patients. Methodology: This study was a quasi-experimental research that the subjects were 40 female multiple 
sclerosis patients in Mashhad. Sampling method was simple randomized. They were randomly assigned into two 
groups; one control group with 20 subjects and one experimental group with 20 subjects. The training program was 
implemented on the experimental group for 8 weeks, 3 sessions per week at the intensity of 50-60% maximum heart 
rate. Walking endurance was measured with a 6 minutes' walk test in pre-test and post-test. Data were analyzed by 
independent t-tests with using SPSS 16. Results: No significant difference in walking endurance between the two 
groups were observed in pre-test step; but there was significant difference in mean of walking endurance between 
the two groups in post-test step (p<0.001). Conclusion: Aquatic aerobic training increases walking endurance in 
multiple sclerosis patients. Based on the present finding, the therapists may use aquatic aerobic training as a 
supplementary treatment beside medications for the multiple sclerosis patients. 
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Introduction 
 Multiple sclerosis (or M.S) is a chronic 
progressive autoimmune disease of the central 
nervous system that affects the brain and spinal cord 
and characterized by destruction of myelin in nerve 
cells and scar formation (1) and causes dysfunction in 
conduction neurological and electrical flows (2). 
After the trauma disease, it is the second cause of 
neurological disability in young and middle-aged 
people. The main cause of this disease is unknown (3, 
4). MS disease mainly is common among young 
adults between 40-20 years old and is common 
among women almost twice men (5). About 3 million 
people in the world and almost 40 thousand people in 
Iran are infected to this disease (5).  
 Variety of MS symptoms is depend on an 
area of the central nervous system that is affected and 
it’s different in patients including loss of function or 
sensation of limbs, general fatigue, muscle weakness, 
numbness, movement disharmonic and loss of 
balance, stiffness, pain, depression, autonomic 
dysfunction, cognitive dysfunction, mood swings, 
problems with vision, slurred speech and tremor. 
Fatigue is the most common and most debilitating 
symptoms of M.S (8 and 9). Melagelu and his 
colleagues have stated that all MS patients have 
complained of fatigue (10). According to the 

National MS Society of America Strod suggests that 
fatigue in MS, is because of the lack of physical and 
mental ability (9). Fatigue has negative effects on 
performance, attention and concentration, playing 
role and quality of life (10) and decreases life 
satisfaction (11). In addition, increased depression 
and limited physical abilities lead to or worsen other 
symptoms of MS (12). Several studies are done on 
the effect of endurance exercise on gait in patients are 
infected by MS. Woods done a long-term exercise 
training program on water on two MS patients and 
improvement in muscle endurance and gait was 
observed (13). Also, Cliff and Eshberon have done 
aquatic aerobic training during 12 weeks on eight 
patients who are infected by MS that its results 
showed significant improvement in walking 
endurance time (14). 
 Danny and Speldiany et al have studied on 
effects of an aquatic aerobic training during 8 weeks 
on 12 MS patients and significant difference in 6-
minute walk test was observed (15). Currently, MS is 
not a eradicate cure and most available treatments, 
decrease symptoms or slow the progression of 
disease. Thus, timely detection and diagnosis of this 
disease and controlling severe effects and 
uncontrolled development largely prevent it (16). 
According to positive effect of physical activity on 
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MS patients, researchers have been attracted to this 
subject that exercise executive selected in water for 8 
weeks to help reduce the symptoms and effects of 
endurance training on walking in MS patients should 
be tested and amount of selected exercises in water, 
walking endurance in MS patients should be 
specified.  
 
Materials and Methods: 
 Current study is a quasi-experimental study. 
The statistical sample included 100 MS patients that 
neurologists diagnosed MS in them and all of them 
are under medical treatment and have medical 
records in one of the private treatment centers in 
Mashhad. The sample size for each group was done 
based on studies results and using comparison 
average formulas, 40 people were calculated. 
Subjects have been chosen using available non 
probability sampling and based on purpose and then 
divided into two control (n=20) and experimental 
(n=20). 
 For implementing study, patients came 
together in the desired location 2 days before starting 
a training program and after description on how to 
exercise, exercise intensity and number of repetitions 
per session have discussed and then experimental and 
control groups participated in pretest. At this stage, 
testing physical disability scale developed by expert 
neurologists using krotozkeh questionnaire for 
physical disability scale was recorded and measured 
and to measure walking endurance, 6-minute walk 
test was used. The result data was recorded in pretest 
table. Experimental group exercise program for a 
period of aquatic aerobic training was done 3 times a 
week for 8 weeks and 50 to 60 percent of maximum 
heart rate was applied. Exercise intensity was 
controlled using heart rate meter during the exercise. 
After completion of the training period (8 weeks or 
24 sessions) at post-test, walking endurance was 
retested and the results were analyzed. It should be 
noted that both groups during exercise, consumed 
drugs. Krotozkeh developed questionnaire for 
physical disability specifies degree of disease. The 
questionnaire measures scenarios and various 
functions of the central nervous system include 
pyramidal tract function, cerebellar tract function, the 
function of the brain stem pathways, the function of 
sensory pathways, intestinal tract and bladder 
function, performance of visual way and brain 
function. The comparison will give a score between 
the 10-0 for the disease MS (depending on the 
amount of damage to the central nervous system). 
The more damage, the more score. Physical disability 
test developed by Krotozkeh has been normalized in 
Iran (17). To analyze data, for comparison of the 
original variables (amount of walking endurance) 

Mann-Whitney test and independent t test were used. 
Level chosen to indicate a significant difference is 
5%. For data analysis software SPSS version 16 was 
used.  
 
Results 
 According to Table 1, the mean age of 
subjects was 80/33 years in the control group, 
compared to 40/30 years for control group and 20/37 
years for group. The mean duration of the disease in 
both groups was 7 years and the mean age at onset in 
subjects was 30/27 years. 7/36% of participants were 
single, 3/53% married and 10% divorced. 37.5% of 
the subjects used AVonex, 7.5% Rebif and 55% 
Betaferon. Selected aquatic aerobic training on the 
water has water has a significant effect on endurance 
walking of MS patients. Table 2 shows statistical 
parameters of endurance walking variables in two 
groups according to the pre-test and post-test. 
 As can be seen, the overall mean and 
statistical variables into two groups (control and 
experimental), walking endurance in pre-test is a 
little different. According to P value of the ANOVA 
test, the result is that the variance in the experimental 
and control groups before the training is different. 
Thus, the independent t-test was also used with 
unknown and different variance. The results of these 
tests are presented in Table 3. 
 Since the significant level of test or P value 
is equal to 0.958, the difference between walking 
endurance in these two groups is not significant and 
experimental and control groups in terms of 
endurance are walking in the same situation. In the 
control group, P=0.268 and the experimental group, 
P=0.001. Therefore, the control group has been not 
showed a significant difference between pretest and 
posttest in walking endurance, while in experimental 
group the difference in error of 0.05 is significant. 
Accordingly, it can be concluded that endurance 
training significantly increased endurance walking in 
the experimental group and these trainings have 
increased average of endurance walking in this group 
to 53.867 m and have improved walking endurance in 
MS patients. Another limitation of this study was the 
distribution of the age range between 20 to 40 years. 
Factors such as nutrition, mental problems and family 
problems, drug type, type of MS, disease duration, 
and lack of cooperation in some cases are the 
constraints that are considered. Most studies, 
including the results of this study suggest that 
exercise is essential for maintaining the strength and 
tone muscles and joint movements.  
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Discussion 
 Due to sedentary in MS patients, this study 
has done with the aim of study on overall effect of 
aquatic aerobic training in water on endurance 
walking in MS patients. Physical disability scale 
developed in the range of 1 to 6 (EDSS). This 
distribution is the limitations of this study. Another 
limitation of this study was the distribution of the age 
range between 20 to 40 years. Factors such as 
nutrition, mental problems and family problems, drug 
type, type of MS, disease duration, and lack of 
cooperation in some cases are constraints that are 
considered. Most studies, including the results of this 
study suggest that exercise is essential for 
maintaining the strength and tone muscles and joint 
movements. In addition, for the patient's physical 
health, functional status, quality of life and feelings 
can be helpful. The benefits of regular aquatic 
aerobic training in MS patients include increased 
ability, improved mood, increased endurance and 
muscle strength and ability to perform tasks of daily 
living (18). Exercising in water has tremendous value 
because it increases level of physical fitness. Since 
the weight of these patients is substantially reduced 
in the water, water resistance can balance patient 
body. One of the basic problems in these patients 
during exercise is to increase body temperature and 
by increasing temperature, disturbance causes on 
neural signals and it changes patient's condition and 
increase their inability. Water has the property that 
prevents an increase in body temperature. It also 
increases the supply of oxygen to the brain to 

increase and maintain strong muscles, increase and 
maintain range of motion, muscle control 
development, reduce muscle tightness and stiffness, 
increased quality of life and well being, enhance 
balance and more energy and vitality (13).  
 Selected aquatic aerobic trainings in the 
water have a significant effect on endurance in MS 
patients This result is consistent with the results of 
Woods’ study that was training in the water as a 
long- time training and its results was to improve 
muscle strength and endurance (13) and results of 
Diblots’ study that was a resistance training and 
aquatic aerobic training program continuative 3 times 
per week for 8 weeks on 37 MS patients and had 
significant effect on leg strength (19) and results of 
Sozan Stitoli et al study that was a training program 
for 6 weeks on MS patients and improved walking in 
patients relatively (20). It can be noted that the reason 
was that the duration of the selected training program 
so that activities can substantially increase their 
walking endurance levels and is consistent with the 
results of Marie Roger studies (21). The reason could 
be that exercise intensity varied with each other. 
 
Conclusion 
 Aquatic aerobic training in the water can 
help MS patients to strength their muscles and 
increase their walking endurance. Therefore, 
according to the positive effect of these trainings, the 
experts can use these trainings as a complementary 
treatment for MS patients  
 

Table 1- Frequency in patients with Multiple Sclerosis according to age, disease duration and age of onset 
Groups Age (years)  

Standard deviation ± Average 
Disease duration (years) 
Standard deviation ± Average 

Age of onset (years) 
Standard deviation ± Average 

Experimental 37.20±9.41 7.00±5.31 30.45±1.61 
Control 30.40±6.51 7.00±4.97 23.80±4.97 

 
Table 2- comparison of the walking endurance in pre-test of two groups of Multiple Sclerosis patients  
Groups Standard deviation ± Average F P variance The mean difference Independent T test 
Experimental pretest 448/75±133/483  0.605 0.444 1.867 T=0.053 

P=0.958 Experimental posttest 338/94±006/537  
Control pretest 900/99±000/485  
Control posttest 235/117±100/462  

 
Table 3- The average change in walking endurance in pre- and post-test groups 
Groups The mean difference Standard deviation of the differences Paired t-test 
Experimental 22.90 61.394 T=1.180 

P=0.268 
Control -53.867 40.082 T=5.205 

P<0.001 

 
References  
1- Khan F, Pallant JF, Brand C, Kilpatrick TJ. 

Effectiveness of rehabilitation intervention in 
persons with multiple sclerosis: a randomized 
controlled trial. J Neural Neurosurgeon 
psychiatry 2008; 79(11):1230-5.   

2- Soltani M, Hejazi SM, Norian A, Zendedel A, 
Ashkanifar M. Comparing the effect of 8 week 
aquatic aerobic training on the rate of balance 
on high & low degree M.S. patients. 6th 
International congress on physical education 
and sport sciences. 2008. 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  4283 

3- Stroud NM, Minahan CL. The impact of regular 
physical activity on fatigue, depression and 
quality of life in person with multiple sclerosis. 
Health Qual life Outcomes 2009; 20(7):68-77. 

4- Wakerely B, Nicholas R, Milk O. Multiple 
sclerosis. Medicine 2008; 36(3):625-9. 

5- Soltani M, Hejazi SM, Noorian A, Zendedel A, 
Ashkanifar M. The effect of selected aerobic 
exercise on the balance improvement in 
multiple sclerosis patients. J Mashhad school 
nurs midw 2009; 9(2):107-13. 

6- Matuska K, Mathiowetz V, Finlayson M. Use 
and perceived effectiveness of energy 
conservation strategies for managing multiple 
sclerosis fatigue. American journal of 
occupational therapy 2007; 61(1):62-6. 

7- Motle RW, Arnett PA, Smith MM, Barwick FH, 
Ahlstrom B, Stover EJ. Worsening of symptoms 
is associated with lower physical activity level 
in individuals with multiple sclerosis. Mult 
Scler 2008; 14(1):140-2. 

8- Putzki N, Katsarava Z, Vago S, Diener HC, 
Limmroth V. Prevalence and  severity of 
multiple sclerosis associated fatigue in treated 
and untreated patients. Eur Neurol 2008; 
59(2):136-42. 

9- Stroud NM, Minahan CL. The impact of regular 
physical activity on fatigue, depression and 
quality of life in person with multiple sclerosis. 
Health Qual life Outcomes 2009; 20(7):68-77. 

10- Mollaoglu M, Ustun E. Fatigue in multiple 
sclerosis. J clin nurs 2009; 18(9):1231-8. 

11- Johnson SL. The concept of fatigue in multiple 
sclerosis. Journal of neuroscience Nursing 2008; 
40(2):72-7. 

12- Matuska K, Mathiowetz V, Finlayson M. Use 
and perceived effectiveness of energy 
conservation strategies for managing multiple 
sclerosis fatigue. Am J Occup 2007; 61(1): 62-
9. 

13- Woods DA. Aquatic exercise programs for 
patient with multiple sclerosis. Clin kinesiol 
1992; 45(3):14-20. 

14- Kileff J, Ashburn A. A pilot studies of the effect 
of aerobic exercise on people with moderate 
disability multiple sclerosis. Clinical 
rehabilitation 2005; 19(2):165-9. 

15- Danni M, Splendiani G. Efficacy of aerobic 
training on fatigue and quality of life in multiple 
sclerosis. Vienna 20th congress of the European 
committee for treatment and research in 
multiple sclerosis 9th Annual meeting on 
rehabilitation of MS. 2004. 

16- Mostert S, Kesselring J. Effects of a short-term 
exercise training program on aerobic fitness, 
fatigue, health perception and activity level of 
subjects with multiple sclerosis. Multiple 
sclerosis 2002; 8(1):161-8. 

17- Soltani M, Hejazi SM, Khajei R, Rashidlamir 
A. Investigating the effect of aquatic aerobic 
training on the speed of walking in high and 
low-degree multiple sclerosis patients. Iranian 
journal of health and physical activity 2011; 
2(1):67-72. 

18- White LJ, McCoy SC, Castellano V, Gutierrez 
G, Stevens JE, Walter Ga, et al. Resistance 
training improves strength and functional 
capacity in person with multiple sclerosis. 
Multiple sclerosis 2004; 10(6):668-74.  

19- Debut LS, MC Cubbim JA. The Effects of 
home-based resistance exercise on balance 
power and mobility in adults with multiple 
sclerosis. Archive of physical and Medical 
Rehabilitation 2004; 85(2):290-7. 

20- Susan S, Margaret H, Pat Wh. Maintaining the 
momentum: developing a self-management 
group for people with multiple sclerosis. Way 
ahead 2004; 8(3):8-9. 

1. Mary R, Janet A, Deborah L, Gupta MD, Roger 
M. Gait characteristics of individuals with 
multiple sclerosis before and after a 6-month 
aerobic training program. Journal of 
rehabilitation research & development 1999; 
36(3):155-63.  

 

 
 
9/6/2012 


