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The change in angles of lumbar and lower extremity joints
in sagittal plane and center of foot pressure in backward

and forward during Functional Reach
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ABSTRACT: The aim of this study was to investigate the change in angles of lumbar and lower extremity joints in
sagittal plane and center of foot pressure (COP) in backward and forward during Functional Reach (FR). Subjects
were 12 healthy male, and we used three-dimensional motion analysis system and force plate. As a result, each
joint moved as follows; lumbar kyphosis, hip flexion, knee extension and ankle plantar-flexion. The change in COP
moved backward before forward. The FR distance was not correlated to maximum angles in any joints or the COP
distance. COP distance was correlated to maximum angles in knee extension and ankle plantar-flexion. The
lumbar moved slowly to kyphosis during FR, and this change was similar to movement of knee extension and ankle
plantar-flexion. These results suggest that lumbar motion during FR would contribute to stabilize center of gravity.
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Tablel The results of FR distance, maximum angles in each joint and COP distance
All data represent average*SD. FR distance was normalized by individual tall (cm) and
multiply 100. COP distance was normalized by individual foot length (cm) and multiply 100.

FR distance COP distance lumbar kyphosis  hip flexion knee extension ankle plantar-

) ) ) flexion ()
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Fig.1  The change in joint angles and COP deviation during FR

The change in joint angles and COP deviation represent all subjects’ averaged data during
FR. The horizontal axis expresses time from starting FR to reaching the maximum distance.
The left vertical axis expresses angles, and right is COP deviation (plus represents lumbar
kyphosis, hip flexion, knee flexion, ankle dorsiflexion, and forward in COP). COP values are
row data.

Fig.2 The change in joint angles, COP deviation and reaction force vector in backward and

forward during FR
Static standing (left), standing with arm elevated forward, starting FR, reaching maximum

distance (right)
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