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| Abstract |

PURPOSE: This study concerns the wheelchair-based
rehabilitation of elderly people, investigating muscle activity
and coordination of upper limbs during wheelchair-based
new millennium health gymnastics with varying elbow
exercise velocity.

METHODS: Twelve elderly people participated in new
millennium gymnastics twice per week during 12-weeks. The
group was separated into 0.4, 1.0, and 1.6 Hz groups
(controlled by the metronome speed). Range of motion was
measured by electrogoniometer, electromyography signals
used root mean square values. The data application was
normalized using reference voluntary contraction (%RVC).
Upper limb (wrist and elbow joint) data gathered while

standing up after the “falling on hips” was investigated in
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terms of coordination of angle-angle plots. One-way
ANOVA, paired t-test and Scheffe's post hoc comparisons,
were used for statistical analyses.

RESULTS: There were results taken before and after the
experiments. The results demonstrated a significant improvement
in the triceps brachii and flexor carpi radialis of the 0.4 Hz group
(p<.05). There was significant difference in the triceps brachi
of the 1 Hz group. No significant differences were found in all
muscles of the 1.6 Hz group. Muscle co-activation indexes of
the 0.4 Hz group were larger than the others. The 0.4 Hz graph
was turning point synchronized clockwise. The 1 Hz graph was
out of phase with the negative slope. The 1.6 Hz graph was turning
point synchronized counterclockwise, and uncontrolled factor
phase was offset on angle-angle plots.

CONCLUSION: Itis found that improvement of muscle
activity and upper limbs coordination of elderly people using
wheelchair-based new millennium gymnastics is optimal

with elbow exercise velocity with a frequency of 0.4 Hz.

Key Words: Electrogoniometer, Electromyography, New
millennium health gymnastics, Exercise velocity, Upper

limbs coordination
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Table 1. EMG electrode position of the upper extremity

Muscles Electrode Position

At 50 % on the line between the posterior crista of the acromion and the

Triceps brachii olecranon at 2 finger widths medial to the line

Extensor carpi radialis longus

Extensor digitorum communis

At each muscle belly in radioulnar flexion and extension during pronation
and supination on sitting posture with elbow flexion 90°

Flexor carpi radialis

3) A&7 43 A E g 53 AAE AR 42 SAFAA A
AT gAY AT A EE st A= 102 A8k B¢t 2AE A1S5E 7427} 33 W57
#é!—fi— 152 9 12 = AJ- oA AAIetY AL, £k Sh &, Z47F S 5% Bt W o ® AR
upa} ZH2H] A Mt HE A 2E HAHom, A= & etlon, A7) BE ANl EAofof o A}
A FAAEE 1083 ARESFTE Al 438 A] MP100 Aol Al AAIBFTHHam 5, 1998; Hansson -3, 2000;

A|2ES Eslo] AT Z4ZHRMS) U 771 Kim, 2010; Lee 5, 2009).
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Table 2. Shapes of trajectory segments in angle-angle plot with dynamical interpretations.

Shape

Description Interpretation

A

0

6

-

Horizontal or vertical segments One joint angle changing while the other is held constant

Diagonally oriented straight line with Two joint angles coordinated out of phase (in phase);
negative (positive) slope changing at a constant ratio

Both joints reach their maxima and Turning point synchronization; intersegmental coordination
switch simultaneously at switching point

Rounded trajectory Phase offset; decoupled coordination
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Table 3. General characteristics of subjects
(N=12)
0.4 Hz 1 Hz 1.6 Hz
Between gruop p
Mean+SD Mean+SD Mean+SD

Age (years) 73.25+1.71 72.50£1.29 74.00+1.83 46

Height (cm) 147.25+£1.71 149.13£2.22 148.00+3.39 .65

Weight (kg) 46.63+2.21 46.88+2.60 46.75+2.26 .99

Body Mass Index (kg/m’) 21.50+0.90 21.10+1.49 21.39+1.37 .93
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Table 4. Test of homogeneity of variance

Levene statistic dfl df2 p

ECRL' 1.769 2 12 21
EDC* 3.515 2 12 .06
FCRS 4.085 2 12 .04
TRIT 1.794 2 12 21

*p<.05

' extensor carpi radialis longus
¥, extensor digitorum communis
§ ; flexor carpi radialis

1, triceps brachii

Table 5. Pre-post comparison of muscle activity on gymnastic velocity

Unit: %RVC
Within 0.4 Hz 1 Hz 1.6 Hz
t p t p p
group Mean+SD Mean+SD Mean+SD
7.58+4.30 2.86+2.32 9.26+4.24
+
ECRL 6.70+4.33 30 78 7.58+4.30 1783 15.94+12.83 L1033
6.70+4.34 2.84+1.85 10.62+5.47
# R -
EDC 1.2844.49 2.60 06 6.70+4.34 247 07 14.94+5.96 121 29
! 1.28+0.45 1.40+0.47 2.78+1.82
§ i * -
FCR 10.18+4.43 4.59 01 1.28+0.45 33 76 3.50+£2.72 0 65
10.18+4.43 3.58+2.48 8.68+3.65
v - * - * -
TRI 400.00+0.00 1968 00 10.18+4.43 381 02 8.96+4.93 09 o4
*p<.05
Table 6. Post hoc comparison of muscle activity on gymnastic velocity after exercise
Unit: %RVC
Between group ECRL' EDC# FCR$ TRIT
04 Hz - 1 Hz 99 18 .00 .00
0.4 Hz - 1.6 Hz 25 .00 02" .00
1.6 Hz - 1 Hz 31 .03" .53 .88
*p<.05
Table 7. Comparison of co-activation index on gymnastic velocity after exercise
Between gruop 0.4 Hz 1 Hz 1.6 Hz
FCRrvs ~ ECRLgus % 100 18 .08 .08

TRIrms ~~ EDCrus x 100 .68 .06 47
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Figure 1. Comparison of joint coordination on gymnastic velocity after exercise
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