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Abstract

Problem

Falling is a leading cause of serious injury, loss of independence, and nursing-home admission in older
adults. Impaired balance control is a major contributing factor.

Methods

Results from our balance-control studies have been applied in the development of new and improved
interventions and assessment tools. Initiatives to facilitate knowledge-translation of this work include setting
up a new network of balance clinics, a research-user network and a research-user advisory board.

Results

Our findings support the efficacy of the developed balance-training methods, balance-enhancing footwear,
neuro-prosthesis, walker design, handrail-cueing system, and handrail-design recommendations in
improving specific aspects of balance control.

Impact on Knowledge Users

A new balance-assessment tool has been implemented in the first new balance clinic, a new balance-
enhancing insole is available through pharmacies and other commercial outlets, and handrail design
recommendations have been incorporated into 10 Canadian and American building codes. Work in progress
is expected to have further impact.
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Fig. 1. Methods used to improve balance control by facilitating cutaneous sensation from the footsole: A. set-up usedinthe
initial laboratory experiments, in which plastic tubing was adhered to the perimeter of the footsole (Maki et al., 1999); B.
insole design (SoleSensor®) developed on the basis of the experimental findings and tested in the 12-week clinical trial

(Perry etal., 2008); C. actual commercial product and packaging.
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Fig. 2. Summary of handrail-research outcomes: A. design recommendations for conventional handrails, to optimize the
ability of a wide range of users to generate stabilizing force and to reach and grasp the rail effectively (,, , and);
B.SturdyGrip® safety pole; C.LifeRail (C.1-C.4) and double-rail (C.5) handrail systems (Gorski, 2005), in which the upper
rail is intended to be <<hugged>> under the arm (C.1) [note: the lower rail can also be used in a conventional manner (C.2)
but the upper surface of LifeRail is not designed for effective grasping (C.3); the double-rail system (C.5) permits both
upper and lower rails to be grasped effectively, while still allowing for the upper rail to be hugged]; D. handrail cueing
system (Scovil et al., 2007b), in which a proximity detector is used to trigger a visual cue (flashing of light-emitting diodes
mounted within the translucent railing) and/or verbal prompt to use the rail (issued via speakers located in the railing or

mounting brackets). Adapted from (Maki, Cheng, Corbeil, et al., 2008).
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Fig. 3. Photographs showing a standard pickup walker (A) and the design changes that were made so as to reduce
restrictions on lateral stepping reactions (Cheng et al., 2008). The overlaid line drawings highlight the arched strut that
replaced the lower horizontal bar (B) and the extension of the walker length that served to move the rear posts away from
the feet (C). Adapted from (Maki et al., 2008a).
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Fig. 4. Balance-perturbation methods: A. motion-platform system, and B. release-from-lean cable-release system. Aisone
example of the multi-directional platforms that we have used in our various research studies of stepping and grasping
reactions (this particular platform is driven by pneumatic cylinders; our other platforms are motor driven). B shows the
cable-release system that our clinical partners are currently using to induce forward falling motion and forward-directed
compensatory stepping reactions (subjects are instructed to lean forward until the cable supports their body, and this

cable is then released at an unpredictable moment in time by pulling a pin).
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Fig. 5. Examples of other fall-prevention products that have been developed by team members and commercialized
successfully: A.Access Bathtub and B.Toilevator® toilet raiser. In A, the person is sitting on the built-intransfer surface;
the built-in grab-bars are mounted on the other side and at the end of the tub (behind the person). B shows how the device
is mounted underneath the toilet, to achieve a much more stable and less conspicuous system than conventional toilet

raisers, which are clamped onto the top of the toilet seat.

Figure options

Table 1. Organizations represented on the team's research-user advisory board.
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Table 2. U.S. and Canadian building codes influenced by findings from the team's handrail studies.
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