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Summary
A fall is one of the main causes of injury-related hospitalisation and injury-related
deaths. Besides physical degeneration, fear of falling and attentional focus strategies
are related to fall risk and decline of balance performance. The aim of this research
was to expose the mechanisms by which fear of falling and attentional focus affect
human balance control. We used galvanic vestibular stimulation (GVS) to induce
vestibular balance reflexes while participants stood at ground level and on a narrow
walkway at 3.85 m height to induce fear of falling. Using questionnaires and skin
conductance measurements, a fear of falling at height was confirmed. Full-body
kinematics was collected to measure the vestibular balance response. We concluded
that fear modifies vestibular balance control and proposed a mechanism in which
both the short- and medium-latency reflexes functionally contribute to whole body
balance.
Furthermore, the literature suggests that fear of falling could impair balance
mechanisms in elderly through changes in attentional focus. Therefore, we also
investigated the effect of attentional focus (internal vs. external focus and
reinvestment) and fall history on walking stability in healthy older adults.
Participants’ gait was perturbed through randomly occurring unilateral treadmill
decelerations to evoke balance recovery movements. Using full body kinematics,
coefficients of variation of spatiotemporal gait parameters and local divergence
exponents were calculated to assess gait performance of balance recovery responses
and unperturbed gait. Fallers showed increased gait variability and decreased gait
stability, however no effects of attentional focus were found. The benefits of an
external focus of attention on motor performance do not seem to apply to gait in
elderly. Continued investigation into attentional focus effects and fear of falling on
gait including effects of partial internal focus and continuous gait perturbations,
might further clarify the relations between fear of falling and attentional focus and
how they could affect fall risk. Follow-up studies with clinical subgroups could further
clarify the relation between fear of falling, attentional focus and balance performance.
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