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Introduction: Trips and slips are the most prevalent canses of falls in both youne and older adults. A successfil
recemm'ufnmp implies that the forward rotation of the body is sufficiently reduced Given the large mass of the

ok, adequate controel of the trunk mementmm is crocial i this respect The aim of the present study was to
establish which tnk mevements ocour after mipping and how these movements are confrolled by the activiry of
Methods: Ten males (42 (3D 3.7) vears) repeatedly walked over a platform in which 11 obstacles were hidden.
Each subject was wmipped over ooe of these obstacles donng midswing of the right foot m at least 5 mals.
Kinematics, dynamics and muscle activity of the major hip and tronk muscles were measored. To determime
obsacle contact, the A-P acceleration of the obstacle was measured The instant of landing after the mp was
determined from the zround reaction force.

Resulis: Afier a trip. trank flexion increassd due to the impact with the obstacle (extra flexion 17", 5D 24", In
additton. displacements outside the sagpital plane ecoumed (9° (5D 3.57) nipght rofation, 1° (S0 0.87) lateral
bending).

In respenses to mipping, co-activation of the abdominal and tnumk mmscles was seen This reduced the flexion
movement of the munk before the foot was placed oo the ground for almest all subjects, indicated by a Degative
[=extension) or zero wunk angular velocity at landing Subjects appeared to anficipate the landing of the blocksd
foot by increasing especially the actvity of the erector spmae muscles. In most subjects, this anticipation was
adequate, s o0 merease in mmk flexion was seen due to the impact force at landing. In mals where sabjects
showed an increased trook flexion after landing, the pround reaction force was directed posterior of the L351 joint,
which causes a large flexion moment on the nmk.

Conclasion: After mipping. large tmnk movemsnts were seen outside the sagprtal plane The taok muscles co-
contract in response to the impact with the obstacle to brake or even reverse the tnmk movement. Tnmk movements
at landing are contralled by specific anticipation of mmk muscle activity and by proper placement of the foot.
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125 - Impairment of Coordination During Bimanual Arm Swinging In
Adults With Hemiparesis

ZKsenia |. Ustinova, *Ramesh Balasubramaniam, "Valer Goussev, Joyce Fung, "Mindy
F. Levin. 'Centre for Interdisciplinary Research in Rehabilitation (CRIR), Montreal,
Canada; *Russian Academy of Medical Sciences, Moscow, Russia; School of
Psychology, University of Birmingham, England.

The coordinaden of bimanual movement is governad by a distribufed network of brain areas. Permarbation of ons
arm during thythmical bimamal movement disropts mtermarmal coupling (phase relationships) and results in phase
resetting m healthy subjects. However, such coupling may be mpaired following siroke due to damage of specific
brain structures as well as changes in the neuremuoscular properties of the paretic amm. Char poal was fo mvestigate
the synchronization of both arms duning bimamal swinging i the presence of external pertarbation m patients with
hemiparesiz due to stroke. Mine healthy subjects and 12 patients with chronic hemiparesis participated While
standingz, subjects swung their arms i a reciprocal manner (aot-phase) for 155 donng which fime, movement of
one arm was imexpectedly and transsently (150 ms) arrested. The armrest ocowred twice during the forward phase of
swinging and twice during the backward phase at approximately £10° with respect to mid-swing Kinematic dafa
were collected from 221 markers placed oo the amms, trunk and l=gs (Vicon). The oscillatory period, relative phase
withm and befween arms and the phase differences before, duming and after perurbation were caloulated In bealthy
subjects, permurbatden resulted in an mereass in the cycle period in both the amested and nop-amested amms in the
cycle followms the perrarbation. In confrast, in participants with hemiparesis, pertrbation resulfed m a complete
dizruption of the mtermarual coordmation such that both arms mewved with different fequencies afier the
perturbation. The period of the amested arm became siznificantly shorter than that of the non-amested arm This
resulted m independent movement of each arm and a ansidon fom ant-phase to in-phase moton mmediately
after the perhurbation that tock mere than 1 cycle o reverss back to the anti-phase pattern. Results show that the
ability to rapidly regam bimamal coardiration by “reseffing” the movement of the non-arrested arm was dismoptad
in patients. This suggests that smoke-related hrain damage results in a disniption in the central control of the timing
of bimanual movement afecting both the affected and non-affected arms.
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