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 Background:  The aim of the study was to assess effect of 8 weeks of rebound therapy 
and Pilates practices on static and dynamic balances in males with multiple sclerosis. 
Materials and Methods:45 men with (EDSS 0-4) MS with the mean age of 30/3 ± 8/3 
years, mean weight of 77/8 ± 5/3 Kg, and mean height of 174 ± 6/8 cm were divided 
into three groups randomly: rebound therapy, Pilates, and control. Patients in the 
rebound therapy and Pilates groups did the planed exercises for eight weeks, 1 hour per 
day. Static and dynamic balances were measured before and after therapy procedures in 
each group. We used standardized Berg test For Static Balance group and T.G.U.G, K.S 
test for dynamic balance. To ensure statistically significant results were achieved, we 
used t-test for comparison within groups and ANOVA to compare the out-group 
variables significant at the level of 0.05. Objective: Multiple Sclerosis (MS) is a chronic 
inflammatory disease of the nervous system that mainly affects young people between 
20-40 years of age, women being affected twice as much as men. MS has different 
clinical symptoms and three different clinical forms: Relapsing remitting, Secondary 
Progressive, and Primary Progressive. Among the symptoms of MS we can refer to loss 
of coordination or balance, muscle spasticity and stiffness, decreased range of motion 
of the joints and muscle weakness, all leading to some degree of disability and 
problems in the patients’ daily activities. Results: The static and dynamic balance in 
both groups of rebound therapy and Pilates were significantly increased. However, no 
significant differences were observed in the control group. Conclusion: Both Rebound 
therapy and Pilates exercises equally improve static and dynamic balance in patients 
with multiple sclerosis. However, rebound therapy exercises were found to be more 
effective in improving the dynamic balance while Pilates exercises were more effective 
in enhancing the static balance. Therefore, our results suggest that both  rebound 
therapy and Pilates exercises are effective methods to improve balance in the 
rehabilitation of patients with MS with balance disorders. 
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INTRODUCTION 

 
 Rebound therapy is a treatment employing trampolines in order to treat people with special needs and/or 
particular incapability, leading to a feeling of happiness and increased range of motion of joints. In some cases, 
the rebounder is referred to as a device for prospective exercise which relieves muscle stiffness, strengthens 
muscles and improves balance [6]. They are mainly useful in treating the physical problems of patients with 
multiple sclerosis, including balance and muscle spasticity [3]. 
 Pilates consists of a set of advanced exercises that engage the body and mind. This highly improves the 
strength and endurance of all muscles and aims at the most internal part of the muscles [7]. This method 
increases muscle strength and body endurance simultaneously, enhances flexibility and balance, and improves 
the range of motion and is therefore considered as a part of rehabilitation process in MS patients[8]. Clinical 
studies show that balanced workouts, stretch exercises, aerobics and flexibility in patients with MS reduce 
exhaustion, promote health, enhance the range of motion and flexibility, and alleviate spasticity and muscle 
weakness[9]. 
 Rebound therapy and Pilates may improve some of the symptoms in MS, as a result of the variety of the 
moves, increasing neuromuscular coordination and balance. Because there is no published data on effects of 
rebound therapy and Pilates in MS, we planned this study to evaluate the probable effects of these rehabilitation 
modalities in MS patients[11]. 
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MATERIALS AND METHODS 
 
 45 men with MS (EDSS 0-4) were randomly enrolled in three groups of (1) rebound therapy, (2) Pilates and 
(3) control. The baseline characteristic scores of the patients are presented in table 1. 
 
Table 1: The baseline scores of the Patient. 

variable index Pilates Rebound therapy Control 
 

Age 
)year (

mean 30.32 32.21 31.43 
S.D 8.32 7.6 7.09 

minimum 25 22 24 
maximum 50 48 46 

Number of examinations 15 15 15 
 

Height 
)cm (

mean 174 173.5 174.5 
S.D 6.8 7.2 5.3 

minimum 160 164 166 
maximum 178 177 175 

Number of examinations 15 15 15 
 

Weight 
)Kg (

mean 7.817 2.817 6.077 
S.D 5.3 6.7 5.1 

minimum 72 72 72 
maximum 82 82 82 

Number of examinations 15 15 15 
 
The following routine was followed for all enrolled patients: 
 Each patient was handed a consent form followed by a personal information questionnaire. The T.G.U.G. 
test, measuring dynamic balancing (see below) was performed followed by the Berg test to measure static 
balancing (see below). A chronometer was used to time the balancing tests and the results from all recordings, 
pretest and posttest, were monitored in a questionnaire. A rebounder with an adjustable stability bar was also 
used to train the participants and the Berg test was performed.  
 
T.G.U.G test: 
 The participants’ dynamic balancing was measured by the T.G.U.G. test. A chair is primarily placed three 
meters from the finishing line, the stages are explained to the test taker who is then asked to perform a practice 
test. The actual test is then taken three times by the participant and the time is recorded. The test includes: 
standing up from a sitting position on a chair, running three meters (towards the finishing line), turning back, 
running back towards the chair, sitting down on the chair. The command “go” is given by the examiner to start 
the test. The shorter the time needed to run three meters and back, the better the test result. This test was given 
prior to and following the training sessions. 
 
Berg test:  
 The participants’ static balancing was measured using the Berg test. This test consists of fourteen stages, 
each stage has a maximum of 4 points. The stages include: standing up from a seated position, standing without 
support, sitting on a chair without support, sitting down from a standing position, moving, standing with closed 
eyes without support, standing with feet put together without support while holding stretched arms in front, 
picking up objects from floor, turning shoulder to right and left and looking back, a 360-degree turn, stepping on 
stool, placing one foot independently in front of the other and balancing on one leg. The higher the total of 
points, the better the balancing of the participant. 
 The Pilates exercises chosen for the training sessions were those promoting neuromuscular coordination 
without jumps. The rebound therapy exercises included jumping on a mini-trampoline. The training consisted of 
24 sessions each lasting up to 30 minutes. All exercises were repeated three times in each set in the first few 
training sessions and were gradually increased to twelve repetitions in each set by the final sessions, based on 
principles of physical training.An example of the sequences ofa training session is shown in table 2. 
 
Statistics: 
 Using K-S test, data was normalized and then correlated t-test was used for intra-group analysis and 
unilateral variance analysis was applied for extra-group comparison at significance level of 0.05. 
 
Results:  
 Our results showed that static and dynamic balance in both groups of rebound therapy and Pilates were 
significantly increased in MS patients (p<0.01), however, no significant improvements were observed in the 
control group (table 3). The findings of this study indicate no significant difference between the two exercise 
methods (table 4). 
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Table 2: Showing the sequences ofa training session. 
Third Second First Session 

Ankleknee Hip Ankleknee Hip Ankleknee Hip Week 
Up or down 

on apaw 
+ 

Flections 
and 

Extension 
with knee 

flex 
+ 

Rotation 

lunch 
Scat 
 +

Flections 
and 

Extension 

Stretch 
+ 

Flections 
and 

Extension 
 +

Rotation 

Up or down 
on apaw 

+ 
Flections 

and 
Extension 
with knee 

flex 

Scat 
lunch 
 +

Flections 
and 

Extension 

Stretch 
+ 

Flections 
and 

Extension 

Up or 
down 

on 
apaw 

Scat 
lunch 

Stretch 
 

 

 
(first) 

10 minute 
3 reuse 
1 set 

15 second 
 
 

 
 
Table 3: The mean and standard deviation, inferential tests, and static and dynamic balance tests. 

Balance Group Steps Mean S.D t Sig 
 
 

Static 

Pilates Pre-test 34.09 3.07 4.86 -0.00 
 Post-test 38.43 2.87 

Rebound 
therapy 

Pre-test 31.71 2.52 3.15 -0.01 
Post-test 36.06 2.12 

Control Pre-test 30.09 2.51 0.30 -0.76 
Post-test 31.00 2.49 

 
 

Dynamic 

Pilates Pre-test 12.31 2.54 3.82 0.00 
Post-test 1.721 3.01 

Rebound 
therapy 

Pre-test 13.07 0.99 4.37 0.00 
Post-test 11.43 2.37 

Control Pre-test 12.43 1.76 0.45 -0.65 
Post-test 12.23 1.81 

 
Table 4: ANOVA, Berg, and T.G.U.G Test. 

Dependent variable Groups Sig 
 

Berg (static) 
Pilates - Rebound therapy 1.00 

Pilates - Control 0.01 
Rebound therapy-  Control 0.01 

 
T.G.U.G (dynamic) 

Pilates - Rebound therapy 1.00 
Pilates - Control 0.00 

Rebound therapy - Control 0.01 
 

Discussion:  
 In the current study we evaluated the effects of 8 weeks of rebound therapy and Pilates exercises on static 
and dynamic balancing in men with multiple sclerosis. The results indicated that static and dynamic balancing 
improved in the two experimental groups and a significant difference was observed between the pretests and 
posttests of both groups. In other words, rebound therapy and Pilates cause an improvement in balancing in men 
with MS. These results are consistent with those obtained by Graham, Rice et al. and Hartley and Rashton, 
which all address that rebound therapy improves balancing and muscular tone due to its three-dimensional 
movements and creates constant changes to the center of gravity of body leading to an improvement in static 
and dynamic balancing in patients. The results of the Pilates training were consistent with those in Bernagoods’ 
and Cloback(14) studies. However, we believe to be the first group to compare the effects of the rebound 
therapy and Pilates exercises in parallel in MS patients. It seems that Pilates exercises lead to neuromuscular 
coordination and an increase in strength resulting in the promotion of static and dynamic balancing in patients. 
There was no significant difference between the two exercise methods, therefore, both Pilates and rebound 
therapy exercises improve dynamic and static balancing in patients with MS. However, rebound therapy 
exercises were found to be more effective in improving dynamic balancing while Pilates exercises were more 
effective in enhancing static balancing. This could be a result of rebound therapy exercises including more 
jumps and Pilates exercises being done in a more static position.  
 
Conclusion:  
 Both rebound therapy and Pilates exercises equally improve static and dynamic balancing in patients with 
MS. However, rebound therapy exercises were found to be more effective in improving dynamic balancing and 
Pilates exercises were more effective in enhancing static balancing. This could be a result of rebound therapy 
exercises including more jumps and Pilates exercises being done in a more static position. Therefore, we suggest 
that both rebound therapy and Pilates exercises can be applied as an efficient combination method in the 
rehabilitation procedures as part of therapy for patients with MS. 
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