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a version for download..Spatial relationships between biomechanical properties and ankle
plantarflexion moment: a musculoskeletal modeling study. This study aimed to determine the effects
of musculoskeletal (MSK) modeling assumptions on the kinematic and static and dynamic
mechanical properties of the lower extremity during simulated walking and to identify the influence
of the ankle plantarflexion (PF) moment on these properties. It was hypothesized that certain MSK
assumptions yield results that are not biologically reasonable. A musculoskeletal (MSK) model of a
healthy individual (a female, 68.5 years old, 1.6 m, 82.8 kg) was used to determine the average
lower extremity joint moments and lower extremity joint coordinate system orientations in
dorsiflexion and plantarflexion during a gait cycle. The ankle was represented as a three-degree-of-
freedom (DOF) joint, and muscle moments and muscle lengths were modeled as constant. Joint
angles and moments were determined using inverse kinematics and inverse dynamics. Kinematic
and static and dynamic joint properties were calculated from the joint angle-moment data for five
variations of the MSK model. The following five variations of the MSK model were tested: (1) the
ankle was fixed at the same position during walking (fixed ankle); (2) the ankle was fixed at the
initial positions of walking (fixed initial position); (3) muscle-tendon units (MTUs) were modeled as
passive (ie, freely or nonlinearly coupled); (4) the magnitude of the MTU force-length relationship
was increased (in the positive direction of ankle dorsiflexion) or decreased (in the negative direction
of ankle dorsiflexion); (5) the initial position of the lower leg was changed. For the MSK model in
which the ankle was considered to be freely
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