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Effect of Uneven Surface Gait Training on Ankle Muscle
Activation and Balance in Stroke Patients

Young-Ho Ji', Jae-Kwang Lee?, Jong-Kyung Lee'

'Department of Physical Therapy, College of Medical Science, Catholic University of Daegu, Gyeongsan, Republic of Korea; Denudeun Hospital,

Daegu, Republic of Korea

Purpose: The purpose of this study was to investigate the effects of regular training on the uneven surface that stroke patients encoun-
ter in their daily life on their ankle joint muscle activity and balance ability. They were divided into two groups: the gait training group on

uneven surfaces and the gait training group on normal surfaces.

Methods: In this study, 30 patients diagnosed with stroke and undergoing rehabilitation were selected. 15 people in the uneven surface
gait training group and 15 people in the flat gait training group were selected. The muscle activation of the ankle muscles was measured
when walking again on a even surface after walking on an uneven surface and on a flat ground. After each gait training, the limit of sta-

bility and Romberg test were performed to evaluate the balance ability.

Results: As a result of the experimental results before and after walking by group, the tibialis anterior muscle activity of the paralyzed
side was significantly decreased in the uneven surface walking group. As a result of measuring balance ability after training, the limit of
stability in all directions was significantly increased in the uneven surface gait training group, and the area and length moved signifi-
cantly decreased in the uneven surface gait training group in the Romberg test as well (p < 0.05).

Conclusion: After walking on uneven surface, it was confirmed that the muscle activity of the ankle joint decreased in normal flat walk-
ing, and thus the efficiency of muscle activity was increased. In addition, it was possible to confirm the improvement of the balance abil-
ity of the gait training on the uneven surface, and in conclusion, it could be confirmed that it had an effect on the improvement of the

walking ability.

Keywords: Stroke, Uneven surface, Gait training, Muscle activation, Balance
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Table 1. General characteristics of subjects

Gender (male/female)
Paretic side (Right/Left)

Age (yr)
Height (cm)
Weight (kg)
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13.1+£2.7

13.5+24

Lt

One set time (months)
Figure 1. Uneven mats for gait training and Training Track (5M), (A) Uneven mats for gait training, (B) Training track (5M).

M: male, F: female, Rt: Right, Lt: Left.
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Table 2. The comparison of muscle activation in the ant and post-gait
for each group (N=30, Unit: %RVC)

Young-Ho Ji, et al.

Table 3. The comparison of pre and post-intervention with limit of sta-
bility in each of the group (n=30, Unit: mm?)

Group  Muscle Ant (5m) Post (5m) t p Group Direction Pre-test Post-test t P

Uneven AT 459.10+209.32 332.23+152.95 369 0.01* Uneven A 453.06£281.29 71793+321.19 -663 0.01*
AC 477.46+467.96 421.46+380.77 1.82 0.05 NA 757.93+440.88 1,216.60t51191 -6.45 0.01*
NAT 677.23+290.63 659.31+361.51 0.51 0.50 forward 697.40+438.06 1,133.13+536.25 -4.04 0.01*
NAC 660.67+372.92 628.77+334.48 142 021 back 45940424135  74446+29419 -627 001*

Even AT 468.32+166.35 469.90£16549 -2.70 0.87 total 1,113.20£564.44 156146166783 -425 0.01*

AC 508.72+356.96
NAT 684.98+455.04
NAC  678.74+490.94

533.75+£38549 -167 0.12
818.83+74043 -884 0.24
72181148413 -136 0.20

Mean+ standard deviation.

AT: Affected side tibialis anterior, AC: Affected side calf muscle (gastrocnemius,
soleus), NAT: Non affected side tibialis anterior, NAC: Non affected side calf
muscle (gastrocnemius, soleus).

*p<0.05.
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Even A 400.33+£169.08 472.13+172.22 -250 0.01*
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total 1,019.80+£564.14 1,141.66+296.77 067 051

A: Affected side, NA: Non Affected side.

*p<0.05.
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Table 4. The comparison of pre and post-intervention with Romberg

test in each of the group (open & closed eyes test) (n=30)
Group Pre-test Post-test t p
Open eyes
Uneven
SA (mm?) 100.13+54.11 52.46+33.10 6.56 0.001*
Length (cm) 21.22+£461 16.16£3.70 8.66 0.001*
Even
SA (mm?) 107.20+73.30 100.60+70.39 2.00 0.066
Length (cm) 20.51+£6.77 20.34+561 0.12 0.903
Closed eyes
Uneven
SA (mm?) 135.40+61.91 89.13142.67 7.53 0.001*
Length (cm) 23.90+£8.50 15.17£2.99 4.36 0.001*
Even
SA (mm?) 136.13+54.55 134.66+50.30 0.36 0.724
Length (cm) 2447+8.12 24.2516.66 0.29 0.773
SA: surface area ellipse.
*p<0.05.
£ 2795l0] FY ST TR U2S W/HSH Aolr
1) ZehH HaiS3 M S Romberg test 3} H| W (open eyes test)
EFFe AH B8l S T X FYHARE AR AT 2 &
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AE AR AT T A, 5 F-of_E &) 7 GISITHp > 0.05)(Table 4).
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=L A 2 FHT PR RS Tt 7k ek 7 H| s
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Romberg test H3} H| W (closed eyes test)
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