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{Abstract>

Purpose : The purpose of this study was to investigate the relationship between postural sway and asymmetric
weight-bearing for fall prevention in patients with stroke.

Methods : Fifty-three individuals with hemiplegic stroke and 57 healthy older adults controls stood quietly with
eye open or closed on a force platform while postural sway was quantified by center of pressure measures and
weight-bearing asymmetry was calculated from vertical ground reaction forces to determine the relation of
between postural sway and asymmetric weight-bearing. The data were analyzed using repeated measure ANOVA,
Pearson correlation, and regression.

Results : In the stroke group, postural sway path and velocity in the medial-lateral (ML) and anterior-posterior
(AP) with eye open were increased significantly with greater weight-bearing asymmetry(p <.05), compared to
control group. But, there is not significant correlation in the eye closed condition.

Conclusions : The results of this study shows that the greater ML asymmetry was related to increased ML and

AP path, velocity for the stroke group.
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Fig 1. A formular of sway path and velocity. COPy
refers to the anterior-posterior (AP) displace-
ment of the center of pressure (COP) and
COPx refers to the medial-lateral (ML)
displacement of COP. ti-ti-1 refers to the
difference of time.
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Fig 2. A formular of the asymmetry index. Fy
refers to the vertical ground reaction force.
Fygreater refers to the greater loaded limb
and Fylesser to the lesser-loaded limb of
normal elderly.
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Table 1. Participant General characteristics

H 1A} Pearson?] AAEAS AAEFA, ATEA
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Variable Stroke (n=53) Controls (n=57) p
Sex(M/F) 19/34 22/35 ns
Age(years) 68.13£3.51 69.53+4.89 ns
Height(cm) 165.60+7.26 163+8.36 ns
Weight(kg) 64.26+11.23 60.89+9.32 ns
Onset(years) 3.64+2.88 N/A N/A
Hemiparetic side(R/L) 22/31 N/A N/A
BBS(point) 47.85+7.36 52.48+3.52 N/A
TUG(sec) 18.53+5.61 12.03+2.64 N/A

Note: Values are mean+S.D for age, height, weight, and onset.

Number for Sex and hemiparetic side.

Abbreviations: M, male; F, female; R, right; L, left; N/A, not applicable;
BBS; Berg Balance Scale, TUG; Timed Up and Go. ns; not significant(p>.05)
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Fig 3. Postural sway during eyes open and closed conditions for individuals with stroke (N = 57) and

healthy older adult controls (N = 53).
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Table 2. Pearson correlations of quiet standing COP measures versus Asymmetry Index in individuals with

stroke (N = 53) and controls (N = 57)

Group M/L COP  M/L COP velocity  A/P COP A/P COP velocity
Stroke Eyes open ML-Index -.543%% -.541%* -.612%* -.612%*
AP-Index d12 110 016 014
Control Eyes open ML-Index -.035 -.036 -.131 -.133
AP-Index -.241 -.246 -488%** -492%*
Stroke Eyes close ML-Index -238 -250 -.248 -259
AP-Index 072 067 112 .110
Control Eyes close ML-Index -.178 -.173 -.097 -.097
AP-Index - 112 -113 -.145 -.145

** Correlation is significant at the 0.01 level (2-tailed).

ML; Mediolateral, AP;Anterioposterior, COP; Center of Pressure
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Fig 4. Scatter plots for the correlation analysis. (A) Correlation between AP COP Displacement and the
ML-Index during the eyes open condition for the individuals with stroke (r = -0.612, p = .000),

R?=0.37 AP COP Displacement

24.11-0.23ML-Index). (B) Correlation between ML COP

Displacement and the ML-Index during the eyes open condition for the individuals with stroke (r =
-0.543, p = .000, R?=0.29, ML COP Displacement = 27.67-0.16ML-Index). (C) Correlation between
AP COP Displacement and the AP-Index during the eyes open condition for the healthy older

adult controls (r

-0.488, p = .000, R?*=0.24, AP COP Displacement = 28.42-0.12AP-Index).

Line of best fit has been added to each scatter plot. Note that a negative Asymmetry Index
value represents greater weight-bearing on the nonparetic limb for the individuals with stroke.
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