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Effectiveness of low-loaded sit/stand strengthening program and sit/stand motor

control analysisin children with cerebral palsy

Hua-Fang Liao, Kwan-Hwa Lin, Tung-Wu Lu, Wen-Yu Liu, Jeng-Yi Shieh

Functional muscle strengthening program are task-specificity training program
that matching the current trends. The effectiveness and mechanism of functional
muscle strengthening programs was still not clear. The purposes of this study were: 1)
to investigate effectiveness of a functional strengthening program — loaded
sit-to-stand resistance exercise with low load on the motor function in children with
mild spastic diplegia, 2) to compare the motor control parameter of loaded sit-to-stand
activity between different loads. Two studies were conducted to fulfill the above
pUrpoSes.

Method: Children with spastic diplegia and aged 5-12 years were included in
the two studies. The first study had 20 children who received regular physical therapy
a lease 1 time per week. According to the severity and age, they were randomly
alocated into two groups, the training group and the control group. One blind tester
who did not aware the group assignment performed the following examinations
before and after 6-week training. Those were one repetition maximum of the loaded
sit-to-stand test (1RM), loaded sit-to-stand endurance, the isometric strength of knee
extensor, goal scores of Gross Motor Function Measurement, walking velocity, and
physiological cost index. The training group participated low loaded sit-to-stand
resistance exercise at home, 20% and 50% 1RM, 3 sets per time, 3 times per week for
6 weeks. The control group did not receive any added program. The other treatment
programs remained the same during the study period. For the second study, 15

children were included. The center of pressure (COP) excursions during sit-to-stand



activities were collected by the force plate during three loads (100%1RM, 50%1RM,
and 0%1RM). The ratio of COP excursion length and distance was used as the motor
control parameter. In the first test, the loaded sit-to-stand endurances of two groups
were anayzed using independent t-test, and the other outcome variables were
anayzed by two-way repeated ANOVA. In the second study, nonparametric statistics
was used to compare the motor control parameter of different loaded situations. The
alphalevel was set as .05 (one-tailed).

Results: In first study, after 6 weeks, the training group has significant
improvements in the loaded sit-to-stand 1RM, loaded sit-to-stand endurance, GMFM
goal scores, and physiological cost index than control group. The knee extensor
strength and walking velocity were not significantly different between two groups. In
the second study, the COP excursion ratios of sit-to-stand activities were not
significantly different between low-loaded and non-loaded situation, however, the
COP excursion ratio was higher in high loaded than in the non-loaded situation.
Conclusion The 6 weeks loaded sit-to-stand resistance exercise improves |oaded
sit-to-stand 1RM, loaded sit-to-stand endurance standing and
walking/running/jumping function, and walking efficiency for children with mild
gpastic diplegia. The motor control parameter did not change during low-loaded

sit-to-stand activity.
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