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Effects of Functional Insole on Walking in the Elderly
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Abstract This study verified the difference in biomechanical variation and the pattern of the lower limb
between using or not using functional insoles on the gait of elderly people. Ten females subjects were
selected (age: 73.2 years, height: 152.1 cm, body mass: 59.4 kg) for testing their gait with using functional
insoles and without using functional insoles. The gait motions were captured with the Qualisys system
and the gait parameters were calculated with Visual-3D. As a result, the subjects' stride length and swing
time were significantly increased (p{.05). Also, the lower limb's extension moment was significantly
increased (p<.05) when using the insole. These differences suggest the functional insole used in the
experiment increases the subjects' gait stability. However, to generalize the results of this study, it is
necessary to accumulate more quantitative data with more subjects. Further studies to examine gait
variables and changes of walking patterns need to be conducted by gathering and utilizing the results

of those subjects who have used insoles for a long period of time.
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Fig. 1. The type of insole and shoe(a) and insole(b)
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Table 1. Variabilitiesof gait parameters (N=10)
nor insole p
Velocity(m/s) 1.18+0.08 1.25+0.19 191
Stride length(m) 1.19£0.07* 1.28+0.15* .045
Stride width(m) 0.09+0.02 0.08+0.03 242
Cycle time(s) 1.01+0.04 1.03+0.07 .55
Swing time(s) 0.40+0.02* 0.42+0.03* 011

Note: * significant difference between nor and insole at p<.05
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Table 2. Variation oflower joint angle (unit: deg.).
type nor insole
event M SD M SD s
a el 3.79 3.23 -0.57 5.74 .101
E X e2 -10.98 3.62 -9.24 6.85 495
1 e3 12.71 9.24 8.10 8.65 .160
N e4 | 518 | 3.28 0.94 658 | .158
el -2.29 4.09 -8.68 4.60 .02
K o2 [ -919 [s545 | -1632 | 585 | 033
Z e3 -43.92 5.29 -45.34 6.33 567
e4 -2.69 3.64 -8.21 531 042
el -25.13 8.38 -23.54 9.61 .629
kil w| € | 150 | 865 1.29 848 | .954
p e3 5.25 11.07 9.31 10.43 317
e4 -25.52 8.55 -24.80 7.88 .839
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Fig. 2. Patterns of lower joint angle
(a: ankle angle, b: knee angle, c: hip angle)
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Table 3. Variation of lower joint moment
(unit: Nm/kg, W/kg).

type nor insole

phase M D M D p

% pl | -01 | 004 | -011 | 007 67
Ploe2 | 077 | 016 | o78 | 013 | 878
K pt | o1 | 024 | 036 |o028 | 041
e p2 | -0.26 0.11 -0.16 0.2 134
h| pl | 06 019 | 079 | 021 | .100
p [ o2 | oo7 | 014 | 007 | oad | 286
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Fig. 3. Pattern of lower joint moment
(a: ankle moment, b: knee moment, c: hip moment)
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