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Background

Methods

Key Additional Findings

Objectives

To characterize the impairments in reactive stepping in 

people with stroke, when they respond to a fall caused by 

external factors. 

Summary of Results

• Areas of the cortex in people

with stroke, that are activated

during reactive stepping36.

• ~70% of patients had an impaired reactive stepping

response as characterized by a need for assistance, an

inability to take a reactive step with either lower limb and

multi-step responses26, 37.

• Reactive balance responses vary based on starting

position (standing, walking), variations in perturbation

intensity, mechanism and direction, and stroke location

(Right > Left)38,39 and residual sensorimotor

impairments.

• Impaired foot cutaneous sensation31 may lead to an

increase in falls in individuals with stroke.

• Both paretic and non-paretic sides experience deficits.

The non-paretic side compensated for the weaker

paretic side40,41, with anticipatory activation of the non-

paretic12 side muscles, especially during standing.

• The balance and sequence of muscle activation was

preserved after a stroke in both the paretic and non-

paretic legs, despite deficits42. Both legs can modulate

foot placement during balance recovery3.

• Cueing may be used to increase paretic stepping, paretic

weight bearing and inter-limb coordination43, 44.

• Biomechanical adaptations and alterations in stepping

strategy occur, even with a single repeated exposure5 to

external perturbations, in people with chronic stroke.
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Fall Rates1

People with Stroke: ~1.4 – 5 falls/ person-year

Comparable healthy older adults:~0.65 falls/person-year

Some of the Outcome Variables Examined: 

Conclusion

We compared changes in the outcomes listed below, in 3 postural conditions:

1. Walking: Reactions to a mid-step perturbation, given while they were walking

2. No Step: Reactions when subjects resisted a perturbation, given while they

were standing still.

3. Single/Multi Step: Reactions when subjects responded to a perturbation,

given while they were standing still, with a single step or multiple steps.

The reactive balance responses characterized by this review,

may help determine the most effective strategies to prevent a

fall in community ambulatory people with stroke.


