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Biomechanical characteristics of walking on a slope in hemiplegic stroke patients
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Abstract: Previous studies demonstrated characteristics of the walking on slopes, for example, increase of stride length
and hip range of motion, and systematic changes of the anterior-posterior ground reaction force due to the level of slope.
We here aimed to examine adaptive changes of gait behaviour when the patients with stroke walked on a relatively shallow
slope. Nine stroke patients were asked to walk on seven different of slopes (-2, -1, -0.5, 0, 0.5, 1, 2 degrees) at a
comfortable speed on treadmill during 30 seconds. The results demonstrated systematic modulations of the spatiotemporal
parameters and joint angular of lower limbs due to the level of slope. Changes of the cadence (temporal) and step length
(spatial) due to slope angle showed tread-off manner which is identical to those in health individuals. These results
indicated that gait behavior of stroke patients would suitably adjusted in accordance with the level of slope.
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Figure 1 : Experimental set up
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Figure 3 : Typical example of lower limb joint kinematics (A) and
quantified range of motion (ROM) in hip, knee, and ankle joint (B).
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Figure 4 Typical example of the vertical ground reaction force (left)
and quantified amount of body applied to paretic leg (right), waveform
of lower limb muscle EMG (B), and RMS value in Sol (C).
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