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department of neurology and rehabilitative medicine at
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Neuroscience Institute. Credit: Colleen Kelley/UC
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Walking backward may seem counterintuitive, but
to athletes in training, doing so on a treadmill
builds strength and agility. 

Now, a researcher with the University of Cincinnati
Gardner Neuroscience Institute thinks this practice
could also help patients who have experienced
stroke learn to walk again.

Oluwole Awosika, MD, assistant professor in the
department of neurology and rehabilitative
medicine at UC and a UC Health stroke expert, is
leading research examining how walking backward
on a treadmill might impact sensory signaling in the
brain and body to improve walking in this group of
patients.

He received funding from the American Academy
of Neurology ($450,000 over three years) and the
National Institutes of Health ($100,000 over two
years) to help continue this study.

"Despite current walking rehabilitation strategies,
the majority of stroke survivors are unable to walk
independently and remain at an increased risk for
falls," Awosika explains. "Backward treadmill 
training is a novel training approach used by elite

athletes to enhance speed, agility and balance;
however, it is currently unknown how this exercise
interacts with the central nervous system or if it
could benefit stroke survivors with remaining
walking impairment.

"Knowledge gained from our study will likely lead to
more effective walking rehabilitation strategies in
stroke and related disorders."

In this study, researchers will use sensors to
measure training-related changes to the sensory
pathways in the brain and spinal cord that affect
balance and position of the body, as well as
walking symmetry. These changes will be
compared to study participants who are assigned to
walk forward on the treadmill.

"What is known is that backwards walking
exercises additional groups of muscles which are
underactivated and underutilized with traditional
forward walking," he says. "The use of a treadmill
produces a more challenging training, which may
lead to faster results and greater cardiovascular
conditioning.

"From a neuroscience perspective, we think that
backward treadmill training requires continuous
awareness of where the foot is in space to keep
from falling during training. Therefore, it is possible
that it may increase sensory responses, essential
for signaling to brain regions controlling balance
and walking symmetry, and may improve walking
speed."

The basis for this project originated from a pilot
study led by Awosika, and funded by the
Neuroscience Institute, which tested and confirmed
the safety and likelihood of this rehabilitation
approach. This study was published in the
journal Brain Communications.

"Walking impairment impacts nearly 66% of stroke
survivors which often leads to falls and injuries.
Newer and more comprehensive approaches are
needed to improve walking recovery in these
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survivors. We hope our research reveals a more
effective strategy to help this group improve their
quality of life and achieve independence." 

  More information: Oluwole O Awosika et al.
Backward locomotor treadmill training combined
with transcutaneous spinal direct current
stimulation in stroke: a randomized pilot feasibility
and safety study, Brain Communications (2020). 
DOI: 10.1093/braincomms/fcaa045
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