
Static postural control does not strongly predict dynamic gait stability 

recovery following a trip in adults with and without vestibular dysfunction 
 

McCrum, C. 1,2, Eysel-Gosepath, K. 3, Epro, G. 2, Meijer, K. 1, Savelberg, H. 1, Brüggemann, 

G-P. 2 & Karamanidis, K. 2 

1: Maastricht University, The Netherlands, 2: German Sport University Cologne, Germany, 3: 

Heinrich Heine University of Düsseldorf, Germany 

 

Introduction 

Unilateral peripheral vestibular disorder (UPVD) disrupts vestibular sensory feedback 

information, negatively affecting upper and lower body motor performance (Raptis et al., 2007; 

McCrum et al., 2014), but postural control during quiet stance in UPVD patients has not been 

directly compared with dynamic stability control after an unexpected perturbation during 

locomotion. Therefore, we analysed centre of pressure (COP) characteristics during static 

posturography in UPVD patients and healthy controls and compared this with performance of 

a trip recovery task.  

 

Methods 

17 UPVD patients and 17 healthy matched controls were unexpectedly tripped during the swing 

phase of the right leg while walking on a treadmill. The margin of stability (MoS) was 

calculated at touchdown (TD) of the perturbed step and the first six recovery steps to analyse 

recovery and dynamic stability control (Süptitz et al., 2013). Posturography was used to assess 

postural stability during 30 seconds of quiet standing with eyes open and closed using a force 

plate. Pearson correlations between the trip recovery task and posturography outcome 

measurements were conducted. 

 

Results 

The unexpected trip reduced the MoS of the perturbed leg (p<0.05) with no significant 

differences in MoS between the groups. Controls returned to MoS baseline level in five steps 

and patients did not return within the six analysed steps. UPVD patients showed a significantly 

greater total COP sway path excursion (closed eyes only), anterior-posterior range of COP 

distance and a more posterior COP position in relation to the posterior boundary of the base of 

support (COPpmin). There were no significant correlations between COP sway path excursion 

and MoS values. Significant correlations were found only between the COPpmin and the MoS 

at TD of the second to fourth steps post-perturbation (0.4< r <0.57; p<0.05). 

 

Conclusion 

We concluded that UPVD patients have a diminished ability to control and recover dynamic 

gait stability after an unexpected trip and lower static postural stability control compared to 

healthy matched controls. As no consistently significant relationship between task 

performances was found, it appears that trip recovery and static postural control rely on 

different control mechanisms. Therefore, static posturography may be of limited use in 

predicting dynamic stability during perturbed walking. 
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