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The system to evaluate the risk of falling during walking 4
- Short term feedback effect of the "Tripping Risk Age" on the MTCs
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Abstract: Falls in the elderly are a major public health problem in all over the world. In order to clarify and understand the
key movements that contribute to the risk of falling, this study conducted Principal Component Analysis (PCA) on the
central tendency and the variability of joint angles at each time point of single gait cycle. Joint kinematics in lower
extremities during overground walking was collected from 37 healthy community-dwelling elderlies. PCA has conducted
for the input matrix of 37 by 1818 dimensions (37 participants by 101 data, 3 joints, 3 planes, AVG & SD). It was found
that there were significant differences between fallers and non-fallers only on PC 5 (p < .05). Recombined movement
revealed sagittal plane hip, knee, and ankle angle variabilities throughout the swing phase and frontal plane hip and ankle
joint angle variabilities throughout the stance phase as the feature of faller-like movement. The results of the present study
will lead to identifying potential risk of falling in elderly individuals and better rehabilitation regimes by clinicians, and
optimizing shoes or garment design by manufacturers with increased understanding of joint movements which they should
intervene.
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Table 1 Results of PCA made from joint angle averages and variability waveforms.

PC PCl PC2 PC3 PC4 PC5
Explained variance (%) 15.412 9.593 9.246 6.047 5.850
Cumulative (%) 15.412 25.005 34.251 40.898 46.748
Non-Fallers: mean (S.D.) -0.145 (1.134) 0.028 (1.169) -0.092 (0.752) -0.034 (1.164) -0.328 (0.895)
Fallers: mean (S.D.) 0.153 (0.841) -0.029 (0.819) 0.097 (1.224) 0.037 (0.825) 0.346 (1.011)
P value 0.368 0.863 0.580 0.831 0.039
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Figure 1 Recombined joint angles averages. Vertical axis
indicates joint angle averages (degree), and horizontal axis
indicates the % of one gait cycle.
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Figure 2 Recombined joint angle variabilities. Vertical axis
indicates joint angle variability, and horizontal axis indicates
the % of one gait cycle.
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Figure 3. Toe trajectory estimated from recombined joint angles.
Horizontal axis indicates the % of one gait cycle. Toe clearance is
smaller for +SD condition (faller like movement) for entire swing

phase.
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