B REE 2004 ; 119: 331-8.

B = RITINEEE & B\ - SITEHE DER R RV R A M D&Y

[ S N R OME W
FORHERERAS Y N E) 7 — v 3 VRS

(ZAf) PR 1646 A 15 H)

GAIT EVALUATION WITH A SMALL THREE-DIMENSIONAL
ACCELEROMETER

Kotaro TAKATA and Masahiro ABO
Department of Rehabilitation Medicine, The Jikei University School of Medicine

The gait can be analyzed more simply and inexpensively with a small three-dimensional
accelerometer than with an instrumented gait analysis system, which can measure gait only in
restricted enviroments. We evaluated the free gait of healthy adults simultaneously with a
small three-dimensional accelerometer and a force plate. Waveforms of acceleration from the
small three-dimensional accelerometer and of the floor reaction force from the force plate were
compared. We also examined the clinical usefulness of gait evaluation with the accelerometer.
The vertical component of acceleration and the fore and after components of acceleration,
which were measured with the accelerometer, showed good reproducibility. Measurements of
the gait cycle and the period of the stance phase with each method showed good statistical
agreement. We could also specify heel contact, toe off, gait cycle, stance phase, and swing
phase from an acceleration waveform independent and classify propulsion and restraint of gate.
We believe this technique deserves widespread clinical acceptance.

(Tokyo Jikeikai Medical Journal 2004 ; 119: 331-8)
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The view of the measurement by the small
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Table 1. Reproducibility of acceleration measured
by the three dimensional accelerometer

subject IcC
no. vertical fore and after lateral
1 0.96 0.98 0.86
2 0.84 0.86 0.70
3 0.62 0.47 0.34
4 0.83 0.76 0.63
5 0.74 0.83 0.50
6 0.95 0.93 0.73
7 0.77 0.83 0.16
3 0.69 0.52 0.25
9 0.71 0.67 0.36

ICC: Intracross correlation
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Table 2. Stance phase measured by the acceler-

ometer
subject stance phase (s)
no. first second
1 0.58 0.62 0.60 0.60 0.60 0.58
2 0.56 0.56 0.64 0.54 0.56 0.56
3 0.60 0.58 0.60 0.54 0.60 0.60
4 0.58 0.58 0.58 0.56 0.60 0.60
5 0.66 0.70 0.68 0.66 0.66 0.66
6 0.66 0.66 0.66 0.64 0.68 0.66
7 0.74 0.76 0.72 0.74 0.70 0.70
8 0.68 0.70 0.72 0.64 0.62 0.66
9 0.66 0.64 — 0.66 0.72 0.70

Table 3. Gait cycle measured by the accelerometer

subjects gait cycle (s)
no. first second
1 1.00 1.00 1.00 0.98
2 0.92 1.00 0.88 0.86
3 0.98 0.96 0.88 0.96
4 0.96 0.96 0.94 0.98
5 1.14 1.16 1.10 1.08
6 1.10 1.08 1.10 1.10
7 1.20 1.20 1.16 1.18
8 1.10 1.16 1.00 0.94
9 1.08 1.08 1.12 1.14
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Fig. 3. Acceleration waveform and floor reaction force waveform
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Fig. 4. Measurement of gait cycle and stance phase by the accelerometor
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Fig. 5. Correlation between stance phase by the accelerometer and the force plate
ICC=0.95 ICC: Intracross correlation
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Fig.6. Correlation between gait cycle by the accelerometer and the force plate
ICC=0.96 ICC: Intracross correlation
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