Induced rider asymmetry and its etfects on equine limb
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Reasons for performing study

Equestrian sport requires the coupling of two athletes which is
complex and requires coordination, with the ultimate goal of
providing synchronised movement between the horse and rider dyad.
Studies have shown; the influence that the rider and rider experience!
can have on horse locomotion and the discrepancy between rider
perception and objective measures”. Biologically, both horse and rider
are likely to have a level of asymmetry however, there is a paucity of
evidence on the effect that rider asymmetry has on whole horse
locomotion.
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Objectives

To evaluate the effect that rider asymmetry has on horse whole
locomotion and limb loading,

Materials and Methods
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10 rider-sound horses (mesnsS0 age 1143 years, meansS0 height 1.504067m)

Riders static weight for their left and right limb was measured
using twao scales.

Horses were equipped with twenty four joint centre markers
allowing for 2D motion capture {(Quintic).

Horses were equipped with 8 (X-Sens) inertial sensors (poll, wither,
cighteenth thoracic vertebra (T18), third lumbar vertebra (L3),
sacrum, left and right tuber coxae).

Riders were equipped with motion capture markers. allowing for
rider kinematics to be gquantified

Data was collected in rising trot on both the left and right rein with
symmetrical stirrups and then rider asymmetry were induced by

means of shortening one sticrup by 5 cm.

Differences in range of movement (ROM) were assessed with a

paired T-test (P=0.05).
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Symmetrical Stirrups Asymmetrical Stirrups
(Left Stirrup Shortened)

1, horze fitted with IMU’s and mation capiure markers, 2, one stirup shorfened by 5 cm 3,
rider fitted with motion capture markers
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With a shortened left stirrup the
following parameters showed a
significant increase:

IMU derived parameters:

Latero-lateral range of motion

v Withers (P=0.02)

v Third lumbar vertebra (L3), (P=0.02)
v Left tuber coxae (P=(1.04)

Craniocaudal range of motion
¥ Left tuber coxae (P=0.04)

2D Motion Capture derived parameters:

¥ Right front fetlock hyperextension
(P=0.01)

¥ Left carpal flexion (P=0.04)

¥ Right hind fetlock hyperextension
(P=0.04)

Diata novamalised to represent n=10 left storrup shorfened

Asymmetric rider position has an effect on
thoracolumbar range of motion and limb kinematics.
These findings warrant further investigation to
understand the long term impact this has on gait
symmetry.
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