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Conclusion

These preliminary data suggest that in patients with BVH, anteroposterior gait

characteristics are consistently affected by walking speed in terms of means and

variability, while this does not appear to be the case for mediolateral

characteristics. Additionally, mediolateral gait characteristics show high intra-

and inter-individual variability, which may have implications for mediolateral

stability and falls risk in patients with BVH.

Methods

Fourteen patients (56±13y) with BVH have participated thus far. Experiments

were conducted on the CAREN Extended system (Motekforce Link, Amsterdam,

The Netherlands). Following multiple familiarisation trials, the participants

completed five recorded two minute walking bouts at different speeds (0.6m/s,

0.8m/s, 1.0m/s, 1.2m/s and 1.4m/s). 60 strides per speed were analysed and

the means, standard deviations and coefficients of variation (CV) of stride

length and time, step width and double support time, as well as the means and

standard deviations of the anteroposterior and mediolateral margins of stability

(Fig. 1) were calculated. One way repeated measures ANOVAs with Tukey post-

hoc comparisons were applied. Results were significant if P<0.05.

Results

Significant effects of walking speed were found for all parameters except step

width means, and the mediolateral margin of stability means and standard

deviations (Figs. 2-4). Significant differences between walking speeds identified

using post-hoc comparisons are indicated for each parameter on Figs. 2-4.

Background

Bilateral vestibular hypofunction (BVH) is a bilateral reduction or loss of

vestibular function resulting in balance deficits and an increased falls risk. As

part of a larger study, this experiment aimed to assess how spatiotemporal gait

characteristics and their variability change across different walking speeds in

patients with BVH.
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Fig. 2: Gait parameter means across different walking speeds. #: Significant 
walking speed effect. *:Significantly different to all other speeds.

Gait Parameter Means

Margin of Stability Means and Variability

Fig. 4: Margin of stability means and standard deviations in the anteroposterior and 
mediolateral direction across different walking speeds. #: Significant walking speed 
effect. *:Significantly different to all other speeds.

Gait Parameter Variability

Fig. 3: Gait parameter coefficients of variation across different walking speeds. #: 
Significant walking speed effect. 2,3,4,5: Significantly different to the 2nd, 3rd, 4th

and 5th walking speeds, respectively.
Fig. 1: Inverted pendulum 
during stable (A) and unstable 
(B) gait [1] adapted from 

McCrum et al [2]. PCoM: 

anteroposterior component of 
the centre of mass (CoM) 
projection. VCoM: 
anteroposterior velocity of the 
CoM. g: acceleration due to 
gravity. L: pendulum length. 
MoS: the difference between the 
anterior base of support 
boundary (BSUmax) and the 
extrapolated CoM (XCoM).
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