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Unexpected support-surface movements delivered during stance elicit ”first trial” postural reactions,
which are larger and cause greater instability compared with habituated responses. The nature of this
first trial reaction remains unknown. We hypothesized that first trial postural reactions consist of a gener-
alized startle reaction, with a similar muscle synergy as the acoustic startle response, combined with an
automatic postural reaction. Therefore we compared acoustic startle responses to first trial postural reac-
tions. Eight healthy subjects stood on a support surface that unexpectedly rotated backwards 10 times,
followed by 10 startling acoustic stimuli, or vice versa. Outcome measures included full body kinematics
and surface EMG from muscles involved in startle reactions or postural control. Postural perturbations
and startling acoustic stimuli both elicited a clear first trial reaction, as reflected by larger kinematic and
EMG responses. The ensuing habituation rate to repeated identical stimuli was comparable for neck
and trunk muscles in both conditions. Onset latencies in neck muscles occurred significantly later for
first trial perturbations compared with startle responses, but earlier in trunk muscles. Our results show
that platform tilting initially induces reactions larger than needed to maintain equilibrium. For neck and
trunk muscles, these first trial postural reactions resembled acoustic startle reflexes. First trial postural
reactions may be triggered by interaction of afferent volleys formed by somatosensory and vestibular
inputs. Acoustic startle reactions may also be partially triggered by vestibular inputs. Similar muscle
activation driven by vestibular inputs may be the common element of first trial postural responses and
acoustic startle reactions.
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