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The Relation between asymmetric weight-supporting
and gait symmetry in patients with stroke
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<Abstract>
Purpose : The aim of this study was to investigate the relationship between weight-supporting asymmetry and
gait symmetry in patients with stroke.
Methods : Sixty two stroke patients with hemiplegia stood quietly with eye opens on a force platform to
calculate weight-supporting asymmetry from vertical reaction force. The GAITRite was used to evaluate their
gait parameters. The data were analyzed using Pearson correlation.
Results : The results of this study was showed that the medio-lateral index (ML) was correlated with symmetry
rate (SR), symmetry index (SI), and Gait asymmetry (GA) of step time and length but stronger correlation with
spatial gait symmetry than temporal symmetry. In gait symmetry, step length has stronger correlation with
weight-supporting asymmetry than step time.
Conclusions : The results of this study shows weight-supporting asymmetry was correlated with more spatial gait

symmetry than temporal symmetry.

Key Words : stroke, symmetry index, gait symmetry, weight-supporting.
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ML Asymmetry Index
o prareti(: - Fynonpareti(:
0.5 (prareti(: + Fynonpareti(:)

> 100

Fig 1. A formula of the ML asymmetry index. Fypaetc and Fymon paeic refer to the vertical ground reaction
force at the paretic side and the non paretic side respectively.

Spatial symmetry
SR o SLyar'etic - SLnonparetic %100
Length —
o SLyar'etic + SLnonpar(ﬁtic
SI o SLyar'etic - SL non paretic %100
Length — 0 5(SL + SL. )
. paretic nonparetic
SL oo
GAjon = |In 25— 1100
ot SLnon paretic
Temporal symmetry
STpm‘etic - Sipnonparetic
SRTime = <100
STpm‘etic + Sipn,on paretic
SI o STpm‘etic - STn,onparetic %100
Time —
e 0.5 (STparetic + STnon pm‘etic)
ST, \reri
o paretic
GAry. = |In7 %100
non paretic

Fig 2. Formulas of symmetry ratio (SR), symmetry index (Sl), and gait asymmetry (GA). SRiength, Sliength,
and GAprengih are calculated on step length. SRrime, Sltime and GArmine are calculated on step length.
Slpaeic and SLnon paretic refer to step length at the paretic side and the non paretic side. STpareiic
and SThon paretic refer to step time at the paretic side and the non paretic side.
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. . Hemiparetic
Sex (M/F) Age (years) Height (cm) Weight (Kg) Onset (years) side (R/L)
25/37 69.3144.62 166.63+8.26 65.46+10.25 3.41+2.62 27/35

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.
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Fig. 2. Scatter plots for the correlation analysis. (A) Correlation between the ML-Index and symmetry rate of

.398). (B) Correlation between
ML-Index and symmetry index of step time and length (r = .436 and .623, p <.05, R?

.388). (C) Correlation between ML-Index and gait asymmetry of step time and length (r

step time and length (r = .418 and .631, p <.05, R? = .174 and

SI-Step Length

GA-Step time
GA-Step Length
GA-Step time

GA-Step Length

.19 and
434 and

.625 p <.05, R? = .189 and .391). Line of best fit has been added to each scatter plot. Note that
an asymmetry index value represents greater weight-supporting on the non paretic side. Mediolateral
asymmetry Index (ML-Index), symmetry ratio (SR), symmetry index (Sl), and gait asymmetry (GA).
SRstep Lengthy Slstep Length, and GAsep Lengtn are calculated on step length. SRsiep Time, Slstep Time and
GAstep Tme are calculated on step time.
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Table 2. Pearson correlations of quiet standing Asymmetry Index in individuals with stroke (N = 62)

ML-Index SR SI GA SR SI GA
Step Time Step Time Step Time  Step Length Step Length Step Length
ML-Index - A418%* A36%* A34%* 631%* 623%* 625%*
Velocity -358%* -307* -313% -313% - 434%* - 476%* -470%*
Cadence -235 -258%* -.243 -.246 -305% -328% -.325%

Mediolateral asymmetry Index (ML-Index), symmetry ratio (SR), symmetry index (SI), and gait asymmetry (GA).
SRSlep Length, SISlep Length, and GAStep Length are calculated on Sth Iength- SRStep Time, SIStep Time and GAStep Time are

calculated on step time.

* Correlation is significant at the 0.05 level (2-tailed), ** Correlation is significant at the 0.01 level (2-tailed).
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