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ABSTRACT 

The study investigated how the subjects, eighteen children with spastic diplegia 

aged 7 to14 years, attained or failed sit-to-stand (STS). The children were divided into 3 

groups: 1) those who could attain STS independently (I-STS), 2) those who could not attain 

STS independently (D-STS), and 3) subjects from the D-STS group who could successfully 

STS with the walker (W-STS). The results showed that to successfully attain STS at lift-off, 

the children required the horizontal momentum of the center of mass (COM) to assist the 

COM movement into an efficient distance relative to the base of support (BOS). Conversely, 

the children who performed unsuccessful STS presented inadequate horizontal momentums 

of the COM to assist the COM moving into the BOS: their locations of COM were behind 

the heel or through the BOS but less than with the successful groups. Moreover, the D-STS 

might not have sufficient postural balance to maintain their dynamic stability to stand up 

successfully. However, the walker helped them to translate the COM into the BOS well and 

maintained their dynamic stability with less dependence on speed.  

The results confirmed that the relative horizontal location of the COM to the 

BOS is a primary essential kinematic parameter in attainment of STS in children with 

spastic diplegia, the same as the children with typical development. Moreover, the 

horizontal linear momentum of the COM is essential in assisting the COM to enter the BOS. 
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