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The Effect of Mechanical Horseback-Riding Training Velocity on Vestibular
Functions and Static Postural Balance in Healthy Adults

Jae-Heon Lim', Jang-Sung Park’, Woon-Su Cho?

'Department of Physical Therapy, Seonam university, 2Department of Physical Therapy, Nambu university

Purpose: This study was conducted in order to determine whether mechanical horseback-riding training depending on velocity
can improve vestibular function and static postural balance on standing in healthy adults.

Methods: For evaluation of vestibular function, electrooculography (EOG) of vertical and horizontal was performed for
identification of the motion of eyes. For evaluation of static postural balance, COP distance, time spent on the sharpened
Romberg test with neck extension (SRNE) were measured. Measurements were performed three times before training, three
weeks after training, and six weeks after training. Participants were randomly assigned to three groups: fast velocity-mechanical
horse -riding training (FV-MHRT, n=12), moderate velocity-mechanical horse-riding training (MV-MHRT, n=12), and slow velocity-

mechanical horse-riding training (SV-MHRT, n=12).

Results: According to the result for vertical, horizontal EOG, there was significant interaction in each group in accordance with
the experiment time (p<0.05). The FV-MHRT group showed a significant decrease compared with the MV- MHRT, SV-MHRT
groups (p<0.05). According to the result for static postural balance, the time spent, COP distance in SRNE showed significant
interaction in each group in accordance with the experiment time (p<0.05). The time spent on the SRNE showed a significant
increas in FV-MHRT, SV-MHRT (p<0.05). The COP distance of SRNE showed a significant increase in MV-MHRT (p<0.05).

Conclusion: The MHRT velocity activated mechanism of vestibular spinal reflex (VSR), vestibular ocular reflex (VOR), also helped
to strengthen vestibular function and static postural balance. In addition, it should be applied to different velocity of MHRT

according to the specific purpose.
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Table 1. The change of vertical electrooculography (unit: V)
FV-MHRT MV-MHRT SV-MHRT F o] Post-hoc
Before 127.46 + 59.49° 89.45 + 23.86 105.42 £ 41.47 2.48 0.10 b ‘ 3
3 weeks 102.81 + 60.59 94.22 + 23.46° 95.18 + 43.80 0.13 0.88 d| c
6 weeks 57.68 + 24.83° 69.84 + 29.54° 84.50 + 35.89 2.34 0.1
F 6.56 4.83 2.90
o 0.01 0.02 0.08
Values are presented as mean +standard deviation
FV-MHRT: fast velocity-mechanical horseback riding training
MV-MHRT: moderate velocity-mechanical horseback riding training
SV-MHRT: slow velocity-mechanical horseback riding training
The different character of Post-hoc is a significant difference.
Table 2. The change of horizontal electrooculography (unit: V)
FV-MHRT MV-MHRT SV-MHRT F P Post-hoc
Before 51.74 + 22.62° 54.17 £ 23.90 48.14 + 18.05° 0.24 0.79 b ‘ a
3 weeks 40.86 + 22.66" 45.02 = 19.72 33.79 + 19.38 0.91 0.41 ¢ ‘ °
fle
6 weeks 22.67 £ 17.40° 46.02 £+ 15.16d 33.40 + 12.53° 7.13 0.00
9le
F 13.52 1.68 9.30 c|d
P 0.00 0.21 0.00
Values are presented as mean+standard deviation
FV-MHRT: fast velocity-mechanical horseback riding training
MV-MHRT: moderate velocity-mechanical horseback riding training
SV-MHRT: slow velocity-mechanical horseback riding training
The different character of Post-hoc is a significant difference.
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Table 3. The change of spending time in SRNE (unit: sec)
FV-MHRT MV-MHRT SV-MHRT F o] Post-hoc
Before 3.75 + 1.66° 497 £ 1.41 4.09 + 1.56° 1.95 0.16 a ‘ b
c|d
3 weeks 4.23 + 213 5.62 £ 1.76 6.27 + 2.30° 3.02 0.06 |
cle
6 weeks 5.42 +2.01° 5.50 £ 2.66 8.05 + 2.62° 4.49 0.02 d|e
F 6.14 0.35
o 0.01 0.71
Values are presented as mean £ standard deviation
FV-MHRT: fast velocity-mechanical horseback riding training
MV-MHRT: moderate velocity-mechanical horseback riding training
SV-MHRT: slow velocity-mechanical horseback riding training
SRNE: sharpened Romberg test with neck extension
The different character of Post-hoc is a significant difference.
Table 4. The change of COP distance in SRNE (unit: sec)
FV-HRST MV-HRST SV-HRST F P Post-hoc
Before 99.66 £ 103.26 96.77 + 87.27° 81.73 £43.71 0.17 0.85 b ‘ c
3 weeks 92.81 + 53.64 121.84 + 767.99° 91.10 £ 78.20 0.72 0.50 b|d
6 weeks 101.41 £ 79.63° 229.77 + 121.67° 114.03 + 90.35° 6.15 0.01 a ‘ d
F 0.04 11.94 cld
o 0.96 0.00

Values are presented as mean £ standard deviation

FV-MHRT: fast velocity-mechanical horseback riding training
MV-MHRT: moderate velocity-mechanical horseback riding training
SV-MHRT: slow velocity-mechanical horseback riding training

COP: center of pressure

SRNE: sharpened Romberg test with neck extension

The different character of Post-hoc is a significant difference.
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