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The Effects of Robo-horseback Riding with Changes of Pelvic Tilting and Speeds
on Muscle Activities of Trunk and Lower Limb

Jung-Hyun Kim', Soo-Kyung Chang?

'Department of Physical Therapy, Graduate School, Sahmyook University, Republic of Korea, 2Department of Physical Therapy, Ansan University, Republic

of Korea

Purpose: The purpose of this study was to assess the effects of robo-horseback riding with changes of pelvic tilting and speeds

on muscle activities of trunk and lower limb in healthy adults.

Methods: Thirty healthy adults were recruited for this study. Subjects performed robo-horseback riding at three pelvic postures
(anterior tilting pelvic posture: AP, neutral pelvic posture: NP, posterior pelvic posture: PP) and different speeds (moderate and
fast speed). Muscle activities were recorded from the trunk muscles (rectus abdominis [RA], T2 paraspinalis [T2 PS], L2 paraspinalis
[L2 PS]) and lower limb muscles (rectus femoris [RF], vastus medialis [VM], vastus lateralis [VL], biceps femoris [BF], gastrucnemius

[GCM]).

Results: Significantly higher RA activities were observed under the PP condition than under the AP and NP conditions at both
speeds. Significantly higher L2 PS activities were observed under the AP condition than under the PP and NP conditions at both
speeds. Significantly higher T2 PS activities were observed under the AP condition than under the PP and NP conditions at fast
speed. However, the muscle activities of the VM and GCM did not show significant changes with changes in pelvic posture at
both speeds. All muscle activities were significantly higher under the fast speed than under the moderate speed in three pelvic

postures.

Conclusion: There were significant differences in the changes of pelvic tilting on muscle activities of trunk and lower limb were
observed in healthy adults. NP condition can be introduced the most efficienct posture for muscle activities of trunk and lower

limb in robo-horseback riding.
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Table 1. Muscle activities of trunk and lower limb under the three conditions in moderate speed

AP NP PP F
RA (%) 5.27 + 2.69 5.06 + 2.76 7934117 9.8
T2 PS (%) 5.97 + 3.58 524 +2.72 5.21 + 2.61 1.67
L2 PS (%) 7.74 + 3.65 5.93 + 2.58* 420+ 200" 24.43
RF (%) 1.99 + 1.79 2.76 + 1.83 3 +217"" 4.65
VM (%) 2.53 + 2.06 2.82+ 278 3.40 + 2.99 2.21
VL (%) 1.20 + 1.02 1.5+ 1.01 1.22 £ 0.89 1.18
BF (%) 2.64 + 1.65 2.78 + 1.96 193+ 11277 6.45
GCM (%) 1.98 +£1.58 2.03 + 1.41 212 £1.47 0.45
Values are mean + standard deviation.
*: Statistical significance compared to AP and NP with the same robo-horseback riding speed (p < 0.05)
T : Statistical significance compared to NP and PP with the same robo-hors back riding speed (p < 0.05)
F : Statistical significance compared to AP and PP with the same robo-horseback riding speed (p < 0.05)
Table 2. Muscle activities of trunk and lower limb under the three conditions in fast speed
AP NP PP F
RA (%) 7.67 + 5.05 6.68 + 3.75 957 +621"" 5.43
T2 PS (%) 8.07 + 5.69 6.34 + 3.78* 6.46 + 3.65" 3.69
L2 PS (%) 10.59 + 4.20 7.69 + 2.96* 6.84 +294"1 19.54
RF (%) 3.41 +2.19 421 + 2.65 412 £ 2.95 1.92
VM (%) 525+ 4.44 6.1 = 6.4 6.55 + 8.5 1.09
VL (%) 2.28 £ 1.43 2.80 £ 1.7 216 +1.45"7 2.62
BF (%) 6.67 + 6.23 6.64 + 5.48 422 +32171 4.93
GCM (%) 432 +£4.22 483 £3.73 4.68 + 3.98 0.84

Values are mean =+ standard deviation.

*: Statistical significance compared to AP and NP with the same robo-horseback riding speed (p < 0.05)
T : Statistical significance compared to NP and PP with the same robo-hors back riding speed (p < 0.05)
F : Statistical significance compared to AP and PP with the same robo-horseback riding speed (p < 0.05)

muscle: GCM)-2> W= Lo of|A] FHERpA| o]
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Table 3. Muscle activities of trunk and lower limb under the different speeds in three conditions

AP NP PP
MS FS MS FS MS FS

A (%) 5.27 + 2.69 7.67 £ 5.05* 5.06 £ 2.76 6.68 = 3.75* 7.13 £ 4.1 9.57 £ 6.21*
T2 PS (%) 199 £1.79 3.41 £ 2.19* 2.76 £ 1.83 4.21 + 2.65* 3.1 £+ 2.7 4.12 £ 2.95%

L2 PS (%) 2.53 £ 2.06 5.25 + 4.44% 282+ 278 6.11 + 6.4 3.40 £ 2.99 6.55 + 8.5*
RF (%) 1.20 £ 1.02 2.28 + 1.43* 1.5+ 1.01 2.80 £ 1.71* 1.22 £ 0.89 2.16 = 1.45*
M (%) 597 + 3.58 8.07 £ 5.69* 5.24 +2.72 6.34 + 3.78* 5.21 £ 2.61 6.46 + 3.65*
VL (%) 7.74 £ 3.65 10.59 £ 4.20* 593+ 258 7.69 £ 2.96*% 4.20 £ 2.00 6.84 £ 2.94*
BF (%) 2.64 £ 1.65 6.67 + 6.23* 2.78 = 1.96 6.64 + 5.48* 193+ 1.12 4.22 £ 3.21%
GCM (%) 1.98 £ 1.58 432 £ 4.22% 203 1.4 4.83 £ 3.73* 212 £ 1.47 4.68 £ 3.98*

Values are mean =+ standard deviation.

*: Statistical significance compared to MS and FS with the same pelvic posture(p < 0.05)
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