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ABSTRACT
Neurologic injuries, such as stroke and spinal cord injury, impair walking 
function, including the abilities to step independently and perform walking 
adaptability tasks necessary for community mobility. Although walking 
recovery is a priority of rehabilitation, understanding of walking control is 
limited and based primarily on steady-state walking performance. Therefore, 
knowledge of walking adaptations and the attentional demands of walking 
is limited. Further, many walking interventions do not sufficiently target 
underlying impairments, such as the reduced spinal excitability after spinal 
cord injury. 

The objective of this dissertation is to address these gaps through 1) 
examination of backward walking biomechanics in adults post-stroke; 2) 
quantification of prefrontal brain activation in adults with varying levels of 
walking impairment, including adults post-stroke; and 3) assessment of a 
novel intervention approach, transcutaneous spinal direct current stimulation 
combined with walking rehabilitation, in adults with incomplete spinal cord 
injury. Results demonstrated that post-stroke community ambulators with 
relatively well-recovered forward walking had considerable impairment in 
backward walking kinematics and spatiotemporal characteristics. Backward 
walking assessment, therefore, may unmask impairments that are not apparent 
during forward walking and should be considered when determining readiness 
for community mobility. Additionally, individuals post-stroke had higher 
prefrontal brain activation during walking indicating greater attention to 
walking tasks. Greater use of prefrontal brain regions or, essentially, “thinking 
about walking” may put these individuals at higher risk for adverse mobility 
events. 

For individuals with spinal cord injury, insufficient spinal excitability may limit 
walking recovery. Outcomes from a feasibility study demonstrated that use of 
transcutaneous spinal direct current stimulation, a neuromodulatory approach, 
in combination with an intense walking rehabilitation strategy, locomotor 
training, is achievable, tolerable and safe in adults with mild to severe walking 
impairment. Furthermore, gains in spinal cord excitability, evident by changes 
in Hoffman reflex excitability, and improved walking performance were 
detected in some participants. Further investigation is warranted to examine 
the efficacy of this combined intervention on walking outcomes. Overall, this 
dissertation aims to contribute to evidence of walking function after neurologic 
injury and development of effective interventions to promote recovery.
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