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Abstract

1.  Purpose

Anticipatory postural adjustments prior to stepping responses help restabilize
posture and avoid falls. However, the biomechanical characteristics of this mechanism
in response to external lateral perturbation after stroke remain unclarified. The present
study aimed to identify the effect of deficits in anticipatory postural adjustments on
reactive balance capacity.
2.  Methods

The study included 14 independently ambulatory individuals with hemiparesis
following chronic stroke (stroke group) and 18 age-matched controls. Each study
participant stood on two force plates, and the maximum lean angle was determined as
the angle at which the lean could be suddenly released and the individual could recover
their balance using a single step. An anticipatory postural adjustment was defined as a
lateral weight shift that occurred before the foot was lifted off the force plate; each
individual was classified as either having performed an anticipatory postural
adjustment or not. Step types were recorded. The stroke-related sensorimotor functions
were also obtained.
3. Results

The stroke group displayed an anticipatory postural adjustment in 29% of trials
involving perturbation toward the paretic side, and 70% of trials involving perturbation
toward the non-paretic side. Controls displayed an anticipatory postural adjustment in
60% of trials. In trials with an anticipatory postural adjustment, the maximum lean
angle was greater in the stroke group during perturbation toward the paretic side and in
the control group compared with the stroke group during perturbation toward the non-
paretic side. The presence of an anticipatory postural adjustment was associated with a
greater degree of sensorimotor function. The presence of an anticipatory postural
adjustment was not associated with the maximum lean angle in trials perturbed toward
the non-paretic side. Not many individuals with stroke performed effective stepping
strategies that extended their support base during perturbation toward the non-paretic
side, despite the performance of an anticipatory postural adjustment.
4. Discussion

Stroke-related sensorimotor function deficits make it difficult to react with
anticipatory postural adjustments during perturbation toward the paretic side, which

limits the ability to balance. Although an anticipatory postural adjustment was usually




observed when individuals with stroke were perturbed toward the non-paretic side,
motor dysfunction affected the execution of compensatory stepping and influenced the
reactive stepping capacity.
5. Conclusion

Individuals with hemiparetic stroke are unable to restabilize before compensatory
stepping when perturbed toward the paretic side, and may need to execute effective
compensatory stepping when perturbed toward the non-paretic side to prevent falls. The
present findings provide information regarding the underlying mechanism of reactive
balance control after stroke, and may aid in the development of interventions to improve

postural balance in this population.
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