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Effects of Sit—to—Stand Training on Unstable Surface
on Balance in Subject With Stroke
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Abstract

The purpose of this study was to determine the effectiveness of sit-to-stand training on unstable
surfaces in individuals with stroke. Nineteen subjects with chronic stroke were divided into two groups:
an experimental group (10 subjects) and a control group (9 subjects). They received 30 minutes of
Neuro—developmental therapy (NDT) treatment, and sit-to-stand exercise for 15 minutes three times a
week for four weeks. During the sit-to—stand training, the experimental group performed on an unstable
AIREX balance pad, but the control group performed on a stable surface. Balance ability and
weight-bearing distribution during quiet standing were measured before and after training period using
the 7-item Berg balance scale-3P (BBS-3P) and the Five-times-sit-to-stand test (FTSST). In addition,
the muscle strength of the knee extensor was evaluated before and after the training period. The results
were as follows: 1) The weight-bearing distribution forward of the affected leg, increased significantly in
the experimental group after the four-week intervention (p<.05), 2) The 7-item BBS-3P and FTSST
increased significantly in the experimental group after the four-week intervention (p<.05), 3) The knee
extensor muscle strength in both groups increased significantly after the four-week intervention (p<.05).
In conclusion, the results of this study did not show that the sit-to—stand training on an unstable surface
was more effective than on a stable surface. However, the results suggested that sit-to-stand training is
effective in the balance training of stroke patients.

Key Words: Balance; Sit-to-stand; Stroke; Unstable surface training.
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Figure 1. Sit-to-stand training on
unstable surface.
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Table 1. General characteristics of subjects (N=19)
Experimental group Control group
(n=10) (n2=9)
Age (year) 545+12.9° 55.2+12.1
Gender
Male 8(80%) 5(56%)
Female 2(20%) 4(44%)
Time since stroke (month) 18.4+11.0 11.9+4.9
Type of lesion
Hemorrhagic 3(30%) 4(44%)
Infarction 7(70%) 5(56%)
Side of lesion
Right 5(50%) 5(56%)
Left 5(50%) 4(44%)
Height (cm) 165.0+9.1 166.9+7.7
Weight (kg) 68.4+9.9 66.7+10.1

“meantstandard deviation.
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Table 2. A comparison of balance variables between before and after within group (N=19)
Experimental group Change Control group Change
(n;=10) (n2=9)
Before After seores Before After seores
Weight distribution (%)
Affected 43.85£3.87"  45.61£3.09 1.76+3.86  39.93+4.41 43.06+5.15"  3.12+3.34
Forward (%)
Affected 16.40+5.08 21.70£5.03*  5.30+4.55 17.33t6.16 22.89£10.11  5.56+7.81
Unaffected 24.50+6.02 24.90£4.18 404876 25.67+5.07 25.44£8.23 -.22+7.14
7-item BBS-3P" (score) 22.00+1.63 24.00+2.31"  2.00£1.33  23.33+3.00 23.78+2.90 44+1.33
FTSSTC (s) 15.32+4.88 12.33£3.49" -2.99+2.43 13.71x4.24 12.93+3.68 -.78+1.09
“meantstandard deviation, b7-item Berg balance scale-3P, “five times sit-to-stand test, “p<.05.
Table 3. A comparison of knee extensor strength between before and after within group (N=19)
Experimental group Control group
(n1=10) Change (n2=9) Change
scores scores
Before After Before After
Knee extensor (Nm)
Affected 33.39+20.67"  40.85+22.19" 7.46+7.35  25.33+14.48 29.44+1356" 4.11+4.21
Unaffected 77.04£52.05  7950+51.13  2.46+6.41 50.71£37.09 56.01+3542 5.30+10.20
*meantstandard deviation, "p<.05.
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