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Relationship Between Gait Symmetry and Functional Balance, Walking
Performance in Subjects with Stroke

Joong-Hwi Kim
Department of Physical Therapy, Collage of Medical Science, Catholic University of Daegu

Purpose: The aim of the present study was to understand the relationship between gait symmetry and functional balance,
walking performance in stroke patients and to makes recommendation regarding the most suitable measure for standardization
of expression of spatiotemporal gait symmetry.

Methods: 45 subjects with stroke (31 men, 14 women, 57.3%10.3 years old) participated in this study. Gait symmetry was
calculated by equations of symmetry ratio (SR) and symmetry criterion (SC) for stance time, swing time, single leg support time
(SLST), step length, and stride length. Spatiotemporal parameters were measured respectively by walkway system (GAITRite™
system). Limit of stability (LOS) by using forceplate (Balance Performance Monitor) during voluntary weight displacement and Berg
Balance Scale (BBS) were measured as functional balance and Timed Up and Go test (TUG) and Functional Ambulation Category
(FAC) were assessed as functional walking.

Results: SR in stance time and swing time was correlation with BBS, TUG and FAC (p<0.05). SR in SLST only with BBS (p<0.01),
SR in step length only with FAC (p<0.05). SC in stance time was correlation with BBS and TUG (p<0.05). SC in swing time and
SLST with BBS, TUG and FAC (p<0.01), SC in step length with TUG and FAC (p<0.01), SC in stride length with BBS and FAC (p<0.01).

Conclusion: Gait symmetry in spatiotemporal gait parameters provides meaningful information about functional balance and
walking performance in stroke subjects. Our analysis may support the recommendations of the symmetry criterion as equation for

standardization of gait symmetry.
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Table 1. Demographics of the participants (n=45)
N or mean + SD %
Sex
Male 31 68.9
Female 14 31.1
Age, years 57.3 £ 10.3
Months after stroke 16.8 = 9.4
Diagnosis
Cerebral infarction 26 57.8
Cerebral hemorrhage 19 422
Side of hemiplegia
Right 25 55.6
Left 20 44 .4
(2) B3 A A (gait symmetry)
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Table 2. Clinical characteristics of the participants

Affected value Nonaffected value Symmetry ratio (SR) Symmetry index (SC)
Gait parameter
Stance time (sec) 1.03 +0.25 1.30 + 0.37 0.82 £0.16 0.79 = 0.13
Swing time (sec) 0.75 £ 0.23 0.51 + 0.13 1.57 £ 0.70 0.38 + 0.65
SLST (sec) 0.50 £ 0.13 0.74 +£ 0.24 0.75 + 0.29 0.68 £ 0.21
Step length (cm) 32.88 £ 7.55 31.96 + 7.61 1.06 + 0.23 0.86 + 0.19
Stride length (cm) 65.01 = 13.51 65.43 + 14.20 0.10 = 0.05 0.96 = 0.04
Functional balance
LOS (degree) 8.13 + 1.37
BBS (0~56) 46.45 + 4.76
Functional walking
TUG (sec) 23.25 + 8.43
FAC (point) 4.02 £0.76

Values are mean =+ standard deviation, SLST: Single leg support time, LOS: Limit of stability,
BBS: Berg balance scale, TUG: Timed UP and Go test, FAC: Functional ambulatory category

Table 3. Correlation between symmetry ratios of spatiotemporal gait parameter and variables of functional balance and walking

LOS BBS TUG FAC
SR-stance time 0.03 0.49 T -0.29* 0.31*
SR-swing time 0.06 -0.33* -0.31* -0.42
SR-SLST -0.09 0.41 T -0.22 0.28
SR-step length -0.08 0.14 0.09 -0.36*
SR-stride length -0.05 -0.26 0.18 -0.24

Values are mean = standard deviation, SR: Symmetry ratio, SLST: Single leg support time, LOS: Limit of stability, BBS: Berg balance scale, TUG: Timed UP

and Go test, FAC: Functional ambulatory category, *p<0.05, T p<0.01.
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Table 4. Correlation between symmetry criterion of spatiotemporal gait parameter and variables of functional balance and walking

LOS TUG FAC

SC-stance time 0.03 045 T -0.33* 0.21
SC-swing time 0.01 043 T -0.39 T 0.47 T
SC-SLST 0.01 0.48 T -0.46 T 0.45 T
SC-step length 0.06 -0.38 T 0.50 T
SC-stride length -0.08 037 T -0.25 0.40 T

Values are mean = standard deviation, SC: Symmetry criterion, SLST: Single leg support time, LOS: Limit of stability, BBS: Berg balance scale, TUG: Timed

UP and Go test, FAC: Functional ambulatory category, *p<0.05, T p<0.01.
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