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Objective: The purpose of the present study was to determine whether sit to stand training combined with ultrasound improves the
spasticity, muscle strength and gait speed in stroke patients
Design: Randomized controlled study

Methods: The current study included 40 stroke patients, who were randomly divided into two groups: the sit to stand training with
ultrasound (USTS) group (n=20) and the sit to stand training (STS) group (n=20). All the participants underwent 30 sessions of
STS training (thirty minutes, five days per week for six weeks). Additionally, the USTS group received ultrasound therapy. The
present study evaluated the spasticity of ankle plantar-flexors by the composite spasticity score. The muscle strength and gait
speed were evaluated using the handheld dynamometer and the 10-meter walk test, respectively.

Results: The USTS group and the STS group showed significant improvements in spasticity, muscle strength and gait speed after
the intervention (p < 0.05). Significant improvement in the spasticity, muscle strength, and gait speed were observed in the USTS
group compared to the control group (p < 0.05).

Conclusions: The results of the current study imply that sit to stand training combined with ultrasound is a beneficial and effective
therapeutic modality that can be employed to improve the spasticity, muscle strength and gait speed in stroke patients.
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Table 1. General Characteristics of Participants (n=40)
USTS group (n=20) STS group (n=20) P
Gender (Male/Female) 13/7 14/6 0.56"
Age (years) 43.9+6.0° 45.4+7.4 0.37¢
Height (cm) 164.9+7.5 165.1+8.1 0.72°
Weight (kg) 62.9+10.1 63.5+9.2 0.42°¢
a. Values are expressed as meantstandard deviation., b. Chi-square test, c. Independent t- test.
USTS group: Ultrasound + sit to stand training group, STS group: sit to stand training group.
Table 2. Comparison of spasticity between two groups before and after intervention (n=40)
Group USTS group (n=20) STS group (n=20) D
Pre 11.1+1.8 105+1.4 1.52
CSS (score) Post 8.7x1.7 10.1 £1.8
Change —24+1.1 —-04=+09 0.03

Values are expressed as mean + standard deviation (SD).

" Significant differences between pre and post test (p<0.05). USTS group: sit to stand training with ultrasound, STS

group: sit to stand training group.
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Table 3. Comparison of muscle strength between two groups before and after intervention (n=40)
Group USTS group (n=20) STS group (n=20) )/
Pre 13.1£23 13.5+24 0.81

Muscle strength (kg)  Post 18.9+3.0 16.1+2.0
Change 5.8+29 26+1.9 0.04

Values are expressed as mean =+ standard deviation (SD).

" Significant differences between pre and post test (p <0.05). USTS group: sit to stand training with ultrasound,

STS group: sit to stand training group.

Table 4. Comparison of gait speed between two groups before and after intervention (n=40)

Group USTS group (n=20) STS group (n=20) D

Pre 23.5+3.8 225429 1.04
IOMWT (s) Post 18.6 +3.0 20.8+3.5

Change —49+1.3 —1.7+0.8 0.01

Values are expressed as mean + standard deviation (SD).

" Significant differences between pre and post test (p <0.05). USTS group: sit to stand training with ultrasound,

STS group: sit to stand training group.
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