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Inter-age comparison of the relationship between gait parameters and gait stability indices
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Margin of stability (MoS), which is a dynamic gait stability index, are computed in the anterior and
mediolateral directions. However, how the relationships between the mediolateral and anterior MoSs vary
depending on ages has not been well investigated. The inter-age comparison reveals age-specific walking
characteristics and their effects on stability. We used the multiple indicators, multiple causes model in
order to investigate the effects of gait parameters on the MoSs, then discussed their differences between
healthy participants over 60 years old and those in their 20s. The MoSs in two different directions were
mostly independent for the young adults; however, they interfered with each other for the elderly.
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Fig.1 Computation of margin of stability along the ante-

rior and mediolateral direction. Adapted from [13].
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Table 1 Mean =+ standard deviation of the MoSs for elder
and young adults
Elder adults
0.033 £0.011
—0.033 £0.031

Young adults
0.022 £ 0.011
—0.032 £ 0.035

Mediolateral MoS (m)
Anterior MoS (m)

Table 2 mean value of the gait parameters for elder and

young adults

Elders Young adults

Maximal mediolateral CoM speed (m/s) 0.1240.025  0.11 +0.030
Maximal anterior CoM speed (m/s) 1.44+0.16 1.50+£0.18
Step width (m) 0.15+£0.027  0.12£0.033
Stride length (m) 1.26 £0.089  1.36 £0.10

Cadence (steps/min) 58.82 +4.57  60.98 & 3.80

Swing duration (%) 0.85+0.067  0.86 £ 0.033
Mediolateral MoS min Timing (%) 9.04 +£5.10 7.81+5.51
Anterior MoS min Timing (%) 0.34 £0.89 0.34 £0.85
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Fig.2 The MIMIC model for young (20-30s) adults group. Square nodes are observed variables. Circular nodes are
latent variables. GFI = 1.0. CFI = 1.0. p = 0.84. Error variances are the variances of the prediction errors.
The correlation coefficients among the formative variables are not shown.
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Fig.3 MIMIC model for the adults aged over 60 years old. Square nodes are observed variables. Circular nodes are
latent variables. GFI = 0.99. CFI = 0.98. p = 0.003. Error variances are the variances of the prediction errors.
The correlation coefficients among the formative variables are not shown.
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