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Objective: The purpose of this study is to compare EMG activity during horticulture motion and upper limb rehabilitation motion,
to confirm whether horticulture motion is suitable for upper extremity rehabilitation of hemiparesis.

Design: Three-group cross-sectional design.

Methods: The 45 subjects were divided into three groups: hemiparesis (n= 15), elderly (n=15) and healthy (n=15). We have
recorded EMG signals of six upper limb muscles Upper trapezius (UT), Middle deltoid (MD), Anterior deltoid (AD), Biceps
brachii (BB), Triceps brachii (TB), Brachioradialis (BR) during horticultural motions and three upper limb rehabilitative motions.
The dependent variables were peak EMG, integral EMG, co-contraction ratio. A two-way repeated measures ANOVA was used to
compare the horticultural motion and rehabilitation motion of the three groups.

Results: The peak EMG was significantly different in MD, AD, BB, TB according to the motion(p < 0.05), and the UT, BB were
significant differences according to the group(p < 0.05). The integral EMG was significantly different in MD, AD, BB, TB, BR
according to the motion(p < 0.05), and the BB were significant differences according to the group(p < 0.05). The co-contraction
ratio was significantly different in TB/BB according of the motion, and there was no difference between the groups.
Conclusions: As a result of this study, horticultural motion alone was insufficient for upper arm rehabilitation, and horticultural
motion alone was insufficient to induce continuous activity of the forearm.
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Table 1. Horticulture motion and Upper limb rehabilitation motion
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Figure 2. Experimental setup for horiculture motion
and electrodes
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Table 2. General characteristics of the subjects (N =45)
Characteristics Hemiparesis (n=15) Elderly (n=15) Healthy (n=15) F
Gender (male/female) 10/5 7/8 7/8 —
Age (years) 60.06£13.37 74.33+7.72 21.93+1.49 133.743*
Height (cm) 163.73£10.11 158.32+6.94 170.5349.68 6.854*
Weight (kg) 67.28+14.67 58.29+7.27 64.03+13.52 2.100
Affected side or Dominant side (L/R)  5/10 1/14 2/13 -
Duration (years) 7.338 £7.661 - - -
*p<.05
Table 3. Two-way repeated ANOVA of peak EMG (N =45)
Two way repeated Post hoc analysis
Peak Mean(SD) ANOVA
EMG Motion Group M*T H-E H-H' H'-E
Hemiparesis Elderly Healthy p p p p p p
UT Horticulture 117.91(44.90) 146.84(39.99) 363.76(483.02)
— .048* N/S N/S N/S N/S
(%) Rehabilitation 113.65(44.83) 139.64(61.19) 241.85(270.68)
MD Horticulture 99.13(41.23)  75.81(24.99)  97.56(84.99)
—— 1* N/S N/S NS NS N/S
(%) Rehabilitation 180.99(202.19) 154.65(64.57) 137.73(69.97)
AD Horticulture 72.34(35.86)  66.47(18.84)  77.02(15.65)
— 1* N/S .002* N/S N/S N/S
(%) Rehabilitation 103.01(33.85) 138.01(41.57) 140.10(35.23)
BB Horticulture 130.24(73.14) 220.40(105.99) 467.15(398.21)
—— <001* .002* .005* .023* .002* N/S
(%) Rehabilitation 119.43(35.93) 156.64(58.68) 300.49(248.50)
TB Horticulture 101.45(97.84) 113.19(68.41) 185.00(123.09)
— <001* N/S N/S N/S N/S N/S
(%) Rehabilitation 322.82(243.20) 493.01(285.35) 597.27(492.35)
BR Horticulture 250.84(288.10) 503.88(222.97) 514.74(447.82)
—— N/S N/S NS NS N/S
(%) Rehabilitation 343.08(427.64) 511.54(543.68) 413.30(328.97)

UT: Upper Trapezius,

Al 5o o S A 2 A AR A== pE

MD: Middle Deltoid, AD: Anterior Deltoid, BB: Biceps Brachii, TB: Triceps Brachii,
BR: Brachioradialis, M*T: Motion x Task, H-E: Hemiparesis-Elderly,
H-H': Hemiparesis-Healthy, H'-E: Healthy-Elderly, N/S: Non-significant, *: p<.05

Sapo] uet F7b o ANEI, UE ofn|m, ¢
A, SlE AZE, 98 o)X §o3t Ko7t
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Table 4. Two-way reapeated ANOVA of integral EMG

(N=45)

Two way repeated

Post hoc analysis

Peak Mean(SD) ANOVA
EMG Motion Group M*G H-E H-H' H'-E
Hemiparesis Elderly Healthy p p p p p p
UT Horticulture 45.22(21.39)  38.88(13.13)  71.44(78.72)
—— N/S N/S NS NS NS N/S
(%) Rehabilitation 42.71(29.01)  35.84(15.38)  48.09(48.53)
MD Horticulture 28.88(12.43)  18.16(6.39) 23.01(10.64)
— 011* N/S N/S N/S N/S NS
(%) Rehabilitation 62.33(92.96)  32.86(12.73)  33.85(21.28)
AD Horticulture 24.60(10.05)  17.10(7.98) 16.43(4.27)
—— <001* N/S N/S NS N/S N/S
(%) Rehabilitation 34.66(16.05)  30.85(11.52)  29.43(7.87)
BB Horticulture 43.12(21.01)  48.56(27.84)  88.25(77.18)
— .001* .047* .022* N/S N/S N/S
(%) Rehabilitation 44.23(32.20)  32.20(15.50)  57.73(47.46)
TB Horticulture 28.29(27.00)  24.90(15.50)  32.00(19.43)
01* N/S N/S N/S N/S N/S
(%) Rehabilitation 119.36(107.10) 91.45(46.70)  118.49(86.80)
BR Horticulture 55.53(41.18)  101.15(46.45) 91.84(76.66)
— 33* N/S N/S N/S NS N/S
(%) Rehabilitation 101.02(95.26) 101.57(72.42) 106.61(98.26)
UT: Upper Trapezius, MD: Middle Deltoid, AD: Anterior Deltoid, BB: Biceps Brachii, TB: Triceps Brachii,
BR: Brachioradialis, M*G: Motion x Group, H-E: Hemiparesis-Elderly,
H-H': Hemiparesis-Healthy, H'-E: Healthy-Elderly, N/S: Non-significant, *: p <.05
Table 5. Two-way reapeated ANOVA of Co-contraction ratio of EMG (N=45)

Two way repeated

Post hoc analysis

Peak Mean(SD) ANOVA
EMG Motion Group M*G H-E H-H' H'-E
Hemiparesis Elderly Healthy p p p p p p
M /A Horticulture 52.11(8.49) 49.48(12.06)  53.91(8.97)
— N/S N/S NS NS N/S
(%)  Rehabilitation 56.28(14.07)  50.59(10.73)  51.73(13.27)
T /B Horticulture 35.54(14.16)  34.78(12.69)  33.71(21.03)
—— <001* N/S N/S NS N/S N/S
(%)  Rehabilitation 63.36(18.28)  69.89(9.00) 63.19(23.34)

M/A: Middle deltoid/Anterior deltoid, T/B: Triceps brachii/Biceps brachii, M*G: Motion x Group,

H-E: Hemiparesis-Elderly, H-H': Hemiparesis-Healthy, H'-E: Healthy-Elderly, N/S: Non-significant, *: p <.05
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