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Background 
 Sit-to-stand movement is one of the most 

commonly performed functional activities 
in our daily lives, particularly difficult for 
the patients with stroke.  

 

 

 



Background 
Effective physiotherapy training  

  
Functional activity  
        + 
Repetitions  
        + 
Innovation  

 

Cortical 
Reorganization 



Traditional method 
So heavy,  

I am Exhausted ! 
 

I am weak, 
fear of 
falling! 



New training method 
Mechanical device: Sit-to-stand trainer 



 

Does it really work to 
train the sit-to-stand? 



Purpose of the study 
 10-sessions of mechanical sit-to-stand 

training is as effective as manual sit-to-
stand training, to improve the 
independence of standing up.  

VS 



Inclusion Criteria 
1) First episode of unilateral stroke with  
 hemiparesis,                                         

2)  Able to understand and follow simple 
 verbal instructions,  

3)  Able to sit unsupported at least for two 
 minutes,  

4)  Unable to stand up independently even 
with  arm support.  



Methodology 
Total number of patients recruited (n = 50) 

Randomization by envelop  

Conventional physiotherapy x 10 sessions 

Intervention Group 
(n=25) 

Mechanical sit-to-stand 
training 

(100 repetitions / 10 
minutes x 2 weeks) 

Control Group (n = 25) 
Manual sit-to-stand 

training 
(100 repetitions / 10 
minutes x 2 weeks) 



Outcome measures 
1.  Sit-to-Stand Test (SST) from the Balance 
Master®  

2.  Success of standing up, which is defined as 
 the patient can complete the SST from the 
 Balance Master®. 

 



Result 
Intervention Group Control Group 

Dropout (n=7) 
 
Early discharge = 5  
Emotional problem = 1 
Re-stroke = 1 

Dropout (n = 5) 
 
Early discharge = 4  
Re-stroke = 1  

No statistical differences between groups in 
the baseline characteristics 



Result: Success of stand up  
5 sessions 

Intervention  Control     
(n = 18)           (n=20)  

10 sessions 
Intervention     Control      
(n = 18)             (n=20)  

Able to 
stand 
up 

9                 3 
(50%)      (15%) 

 
P< 0.05 

12             7 
(66.7%)      (35%) 

 
P=0.05 

By Chi-square 



Result - SST from Balance Master 
Intervention 
(n=9)  
5                  10                 
sessions     sessions  

Control  
(n=3)  
5                   10                
sessions     sessions  

Trunk 
forward 
transfer 
(sec) 

 
1.70  
+ 1.79  

 
1.08  
+ 0.87  

 
0.39  
+ 0.28  

 
1.62  
+ 1.61  

Muscle 
strength  
(% of body 
weight) 

 
15.9 

+15.11  

 
11.0  
+ 6.67  

 
9.33  
+ 2.08  

 
12.00  
+ 3.60  

No statistical significance difference   



Discussion 
The subjects in intervention group: 

 produced the training effect as short as 5 
sessions of training.  

 

 were capable of standing up in more 
efficient way, by faster forward weight shift 
and lesser muscle strength.  



Discussion 
The subjects in control group: 

 were lesser likely to have independent 
standing up if only short period of training 
is allowed. 

 were not easy to lift up manually with 
sufficient repetitions to generate cortical 
reorganization. 



Benefit of mechanical device 
 It takes up the role of lifting up. 

 Physiotherapist can focus on facilitation, 
guidance and encouragement. 

 

 



Conclusion & Implication 
 This new training method is as effective as 

the traditional one to train the 
independence in sit-to-stand of stroke 
patients. 

 

 It can minimize the manual strength to lift 
up the patient. Staff injury may reduce 
especially encountering the challenging 
growing demand.  



Kuen - Engineer 
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Thank You!  
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