alileo Are joint forces during Galileo Training
Training higher than during vertical vibration e

The answer is: NO

This Study compares forces within the knee during Galileo Training and training with vertical vibration.
Measurements were done in-vivo with individuals who had artificial knee and hip implants with built-in
force sensors. It proves that using identical vibration parameters (2mm amplitude, 25Hz) Galileo Training
caused 50% lower joint forces. Another reason why Galileo Training is such a safe training method.

Forces within the Knee
(25Hz, 2mm amplitude) -

II ll 1 )
vertikale Vibration J

on forefeet Knees bent 60° Knees bent Knees straight

vertical vibration — %‘O.IIICO

Rohlmann A, Schmidt H, Gast U, Kutzner |, Damm P, Bergmann G: In vivo measurements of the effect
of whole body vibration on spinal loads.; Eur Spine |, 23(3):666-72, 2014; PMID: 24201510; GID: 3455

Galileo Research Fact Sheet #6 www.galileo-training.com

StimDesigns LLC 32683 Coast Ridge Rd. Carmel, CA 93923 (831) 222-0330



Publmed

Eur Spine J. 2014 Mar;23(3):666-72. doi: 10.1007/s00586-013-3087-8. Epub 2013 Nov 8.

In vivo measurements of the effect of whole body vibration on
spinal loads.
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Abstract

PURPOSE:

It is assumed that whole body vibration (WBV) improves muscle strength, bone density, blood flow
and mobility and is therefore used in wide ranges such as to improve fitness and prevent
osteoporosis and back pain. It is expected that WBV produces large forces on the spine, which
poses a potential risk factor for the health of the spine. Therefore, the aim of the study was to
measure the effect of various vibration frequencies, amplitudes, device types and body positions
on the loads acting on a lumbar vertebral body replacement (VBR).

METHODS:

Three patients suffering from a fractured lumbar vertebral body were treated using a telemeterized
VBR. The implant loads were measured during WBYV while the patients stood on devices with
vertically and seesaw-induced vibration. Frequencies between 5 and 50 Hz and amplitudes of 1, 2
and 4 mm were tested. The patients stood with their knees straight, slightly bent, or bent at 60°. In
addition, they stood on their forefeet.

RESULTS:

The peak resultant forces on the implant increased due to vibration by an average of 24% relative
to the forces induced without vibration. The average increase of the peak implant force was 27%
for vertically induced vibration and 15% for seesaw vibration. The forces were higher when the legs
were straight than when the knees were bent. Both the vibration frequency and the amplitude had
only a minor effect on the measured forces.

CONCLUSIONS:

The force increase due to WBV is caused by an activation of the trunk muscles and by the
acceleration forces. The forces produced during WBV are usually lower than those produced
during walking. Therefore, the absolute magnitude of the forces produced during WBV should not
be harmful, even for people with osteoporosis.
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