J Korean Soc Phys Ther Vol.26, No.1, February 2014 pISSN 1229-0475 - elSSN 2287-156X

Original articles

Effects of the trunk stabilization exercise on muscle activity in lumbar region
and balance in the patients with hemiplegia

Hyun-Bo Shim, Hwi-young Cho, Won-Ho Choi
Department of Physical Therapy, College of Health Science, Gachon University

Purpose: The aim of this study was to identify the effects of the lower trunk stabilization exercise using neurodevelopmental
technique (NDT) on muscle activity in lumbar region and balance in the patients with hemiplegia.

Methods: Fifteen participants were allocated in two groups: NDT group (n=8) or control group (n=7). NDT group performed
NDT exercise program, while control group conducted walking exercise. Both interventions were given for 30 minutes a day, 3
times a week, for 5 weeks. To measure the muscle activity in rectus abdominis (RA), external oblique (EO) and internal oblique (10),
electromyography (EMG) was used. And, Timed-Up and Go (TUG) test and Berg-Balance Scale (BBS) were performed to assess
balance before and after intervention.

Results: NDT group showed a significant improvement of muscle activity in RA and EO, while control group did not show
significant changes in three muscles. Also, there was a significant difference in muscle activity of RA and EO between two
groups. In BBS and TUG test, participants in two groups showed significant improvements after intervention. Especially, significant
difference was observed in TUG test between two groups (p<.05).

Conclusion: This study demonstrated that NDT exercise is an effective intervention to improve the muscle activity in trunk region
and to increase balance in patients with stroke. Thus, we suggested that NDT exercise program would be a treatment intervention
in stroke rehabilitation.

Key Words: Berg balance scale (BBS), Electromyography (EMG), Muscle activity, Stroke, Trunk stabilization exercise
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Table 1. General characteristics of participants in this study
NDT group (n=8) Control group (n=7) x2(Z) ] t P
Gender (male/female) 4/4 4/3 0.077 0.782
Age (years) 48.63 = 9.87 4543 + 5.65 1.168 0.264
Height (cm) 164.50 + 8.72 162.71 £ 7.39 0.424 0.678
Weight (kg) 62.63 = 9.87 63.71 = 7.67 0.236 0.817
Onset-time (months) 16.75 £+ 10.40 23.64 + 12.57 1.163 0.266
Values are expressed as mean =+ standard deviation.
Table 2. The changes of EMG activities before and after intervention
% MVIC Pre Post t p
NDT group (n=8) 17.34 £ 878 126.68 + 10.26* 2.860 0.024
Rectus abdominis
Control group (n=7) 18.45 + 6.97 112.10 £ 4.64 2.232 0.061
NDT group (n=8) 112.80 + 5.78 120.80 + 9.32* 2.813 0.026
External oblique
Control group (n=7) 121.60 + 6.12 115.75 £ 11.93 0.322 0.757
NDT group (n=8) 115.00 + 7.73 119.79 + 452 1.345 0.221
Internal oblique
Control group (n=7) 17.40 + 6.12 13.99 + .93 1.658 0.141
Values are expressed as mean + standard deviation.
EMG, Electromyography; MVIC, Maximal voluntary isometric contraction.
* indicates a significant difference compared with the pre value.
£ 0|85} Filtering, Rectification, Smoothing, Ampulitude =315 Z4dHolc)
Normalization A&E #gjolct LH%E Al$0] FE =
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Table 3. The comparison of EMG activities between the NDT group and the control group

% MVIC NDT group (n=8) Control group (n=7) t P
Pre 117.34 + 8.78 118.45 £ 6.97 0.268 0.793
Rectus abdominis Post 126.68 £ 10.26 112.10 + 4.64
Post - Pre 934+ 1202 T -6.35 £ 8.80 3.354 0.005
Pre 112.80 + 5.78 121.60 + 6.12 2.014 0.065
External oblique Post 120.80 £ 9.32 15.75 £ 11.93
Post - Pre 793 +797 -5.85 +9.24 3.539 0.003
Pre 115.00 + 7.73 117.40 £ 6.12 0.767 0.511
Internal oblique Post 119.79 £ 4.52 113.99 + 93
Post - Pre 4.79 £ 10.07 -5.85 +9.24 1.789 0.097
Values are expressed as mean =+ standard deviation.
EMG, Electromyography; MVIC, Maximal voluntary isometric contraction.
T means a significant difference compared to the control group.
Table 4. The changes of balance before and after intervention
Pre Post t P
NDT group (n=8) 43.88 + 6.98 50.00 * 3.85* 4.169 0.004
BBS(score)
Control group (n=7) 4543 + 4.08 49.86 + 2.85 0.796 0.440
NDT group (n=8) 26.41 £ 9.69 17.31 £ 7.98* 5.762 0.001
TUG(sec)
Control group (n=7) 24.53 + 6.29 22.04 £ 6.77* 3.499 0.004
Values are expressed as mean + standard deviation.
BBS, Berg Balance Scale; TUG, Timed-Up and Go test; sec, second.
* indicates a significant difference compared with the pre value.
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Table 5. The comparison of balance between the NDT group and the control group
NDT group (n=8) Control group (n=7) t o)
Pre 43.88 + 6.98 45.43 + 4.08 0.488 0.634
B85 Post 50.00 + 3.85 49.86 + 2.85
(score)
Post - Pre 6.13 + 4.16 4.43 + 4.08 0.796 0.440
Pre 26.41 + 9.69 24.53 + 6.29 0.438 0.669
UG Post 17.31 £ 7.98 22.04 £ 6.77
(sec)
Post - Pre -9.10 + 4.47 -2.18 £ 2.36 3.499 0.004

Values are expressed as mean =+ standard deviation.
BBS, Berg Balance Scale; TUG, Timed-Up and Go test; sec, second.
T means a significant difference compared to the control group.

= U] Sskele, T4 5
§A1EHp>0.05)(Table 2, 3).
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