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Objective: The purpose of this study was to investigate the effect of the side-step tasks based circular training program (STCT) on

balance and gait characteristics in stroke patients.
Design: A randomized controlled trial

Methods: Twenty-four stroke patients were randomly divided into two groups of twelve patients each. One group was applied
with the STCT whereas the other group was treated with conservative physiotherapy (CP). The ability of gait was measured in
10m walking test and stride length on both side using BTS G-WALK (BTS Bioengineering S.p.A, Italy) and the ability of balance
was measured in Berg Balance Scale (BBS) and Timed Up and Go Test (TUG).

Results: The STCT group was significant differences in the balance parameters of BBS and TUG (p <0.05) and showed
significant differences in gait variables in 10m walking speed, stride length of affected and non-affected side after the experiment
before and after the experiment (p < 0.05). In addition, the STCT group showed a significant difference in BBS compared to the

control group (p <0.05).

Conclusions: The results of this study confirmed that the side-step tasks based circular training program (STCT) improves balance
and walking ability in stroke patients. STCT is expected to be used as a useful intervention method for stroke rehabilitation.
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Table 1. General characteristics of the subjects (n=24)
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STCT group (n=12) CP group(n=12) p
Sex (male/female) 9/3 8/4
Age (years) 54.5 (13.04) 61.66 (14.09) 0.581
Height (cm) 168.41 (8.73) 164.91 (9.43) 0.353
Weight (kg) 73.25 (14.06) 65.91 (14.08) 0.582
Onset (month) 17.50 (21.69) 14.58 (11.22) 0.544
MMSE-K 26.08 (1.78) 26.66 (1.87) 0.774

The values are presented mean (SD)

STCT: side-step tasks based circular training, CP: conservative physiotherapy, MMSE-K: Mini mental state examination-

Korea version
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Table 2. Side-step tasks based circular training program (STCT)

Steps Methods

Step 1 Reaching exercise with side-step for an object beyond the arm length through side-step
Step 2 Up and side-step exercise using chairs with uneven heights

Step 3 Jump exercise over bricks with uneven heights

Step 4 Side leg raise exercise

Step 5 Side-step shift exercise using out-toed track

Step 6 Side-step gait exercise using out-toed track

Figure 1. Side-step tasks based circular training program (from step 1 to step 6)
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Figure 2. Gait analyzer
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Table 3. Comparison of balance and gait variables between groups

STCT group (n=12) CP group (n=12)

IOMWT Pre 7.33(2.99) 4.81 (2.44)
(sec) Post 8.32(3.58)" 5.23(2.77)
Post-pre (Difference) 0.99 (1.07) 0.4 1(0.55)
Stride length of affected side Pre 9.15 (2.05) 8.20 (3.22)
(cm) Post 9.7 (2.39) 8.36 (3.15)
Post-pre (Difference) 0.55 (0.80) 0.15 (0.81)
Stride length of non-affected side  Pre 8.98 (2.08) 8.25 (3.26)
(cm) Post 10.06 (2.77)" 8.43 (3.13)
Post-pre (Difference) 1.08 (1.14) 0.18 (0.73)
BBS Pre 46.08 (4.92) 38.83 (6.72)
(point) Post 48.16 (5.21)" 38.75 (6.59)
Post-pre (Difference) 2.08 (1.92)" -0.08 (1.62)
TUG Pre 18.81 (4.26) 29.49 (24.06)
(sec) Post 17.75 (4.39)" 28.8 (24.37)"
Post-pre (Difference) 1.03 (0.67) 0.66 (0.82)

The values are presented mean (SD)

*p<0.05

STCT: side-step tasks based circular training, CP: conservative physiotherapy, I0MWT: 10m walking test,
BBS: Berg balance scale, TUG: Timed up and go test.
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