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Investigation of gait parameters obtained by wearable device and modifying
factors affecting cognitive function in the elderly
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To lead an independent life, it is fundamental to be able to move where one
wants by oneself, that is, to be able to walk. In this study, we investigated the relationship
between gait parameters and cognitive function measured by MoCA-J for 70-79 year olds living in 6
towns in Hokkaido, Japan, who were not certified as caregivers. A non-invasive, easy-to-measure
wearable device was used to ascertain gait parameters, and the relationship with cognitive function
measured by the MoCA-J was investigated. From a survey conducted in 2018 with 236 participants, we
statistically analysed the 20 gait parameters obtained and extracted four gait factors (general
cycle, initial contact, propulsion, and mid-swing). In both the cross-sectional study (cognitive
function in 2018) and the follow-up study (cognitive function in 2021, 165 participants), better
general cycle was found to be associated with higher cognitive function.
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Gait variable General cycle Initial contact Propulsion Mid-swing
Stance (s) 0.97
Cadence (steps/minute) -0.95
Foot-flat (s) 0.90
Stride velocity (m/s) -0.82
Double support (s) 0.80
Swing (s) 0.75
Swingspeed (m/s) -0.75
Peak angle velocity (degree/s) -0.74
Strike angle (degree) 0.91
Max toe clearance 2 (m) 0.83
Stride length (m) 0.83
Loading (s) 0.79
3S path length (meters) 0.69
Stride width (m) 0.38
Turning angle (degree) 0.29
Pushing (s) 0.89
Lift off angle (degree) 0.68
Minimum toe clearance (m) -047
Maximum heel clearance (m) 0.85
Maximum toe clearance 1(m) 0.82
Variance explained (%) 43.27 24.56 13.31 8.03
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B Wald 95% Cl B Wald 95% Cl B Wald 95% Cl
General cycle -0487 -0.890 -0.085 -0.651 -1.191 -0.110 -0.360 -0.974 0.254
Initial contact 0.086 -0.335 0507 0131 -0.767 0504 0199 -0381 0.779
Propulsion -0.257 -0677 0164 -0421 -1.007 0.166 -0.113 -0.720 0.493
Mid-swing -0074 -0527 0380 0057 -0.758 0871 -0.184 -0.725 0.356
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3 4 2018 MoCA-J 2021
B Wald 95% Cl B Wald 95% Cl B Wald 95% Cl

General cycle -054 -1.07 0.00 -0.78 -1.62 0.05 -037 -114 0.39
Initial contact 0.35 -0.18 0.88 0.49 -0.37 1.35 0.30 -0.39 0.99
Propulsion 0.50 -0.01 1.01 0.65 -0.15 145 0.49 -0.24 1.23
Mid-swing 0.04 -0.57 0.64 0.06 -1.00 112 0.09 -0.76 0.93
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