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Postural stability can reduce the likelihood of critical slip and fall accidents in workplaces. The present study aimed to analyze
the effect of shoes type on the ability of postural control during quiet standing. The effect of workload on the body balance
was also of primary concern. Thirteen healthy male undergraduate students participated voluntarily in the experimental study.
Standing on a force plate with wearing slippers, sports shoes, or safety shoes, two-axis coordinate on subjects’ center of pressures
(COP) was obtained in the two levels, rest and workload. For the workload level, subjects performed treadmill exercise to reach
the predetermined level of physical workload. By converting the position coordinates of COPs, the postural sway length in both
anterior-posterior (AP) axis and medio-lateral (ML) axis was assessed. ANOVA results showed that, in AP direction, wearing
slippers significantly increased the postural sway length compared to wearing sports shoes or safety shoes. No significant difference
in the mean sway length in AP axis was observed between sports shoes and safety shoes. In ML direction, both the workload
and the shoes type did not significantly affect the mean length of postural sway. However, the postural sway length increased
marginally with the slippers especially during the workload condition. This study explains wearing slippers may interfere with
the ability of postural control during quiet standing. Physical workload decreases the ability of postural stability further.

Keywords : Sway Length, Shoes Type, Postural Stability, COP, Physical Workload
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<Table 1> Treadmill Setup for Different Workload Levels[1]

Treadmill Treadmill Running
speed Inclination time
(m/min) (%Grade) (min)
Ist Stage ) ) )
(Rest)
3rd Stage
(Workload) 1333 3.0 10.0

<Table 2> Predicted Physiological Measures for Different
Workload Levels[1]

Oxygen Energy Total energy
uptake expenditure/min| expenditure
(I/min) (kcal/min) (kcal)
Ist Stage
(Rest) 0.245 1.225 12.25
3rd Stage
(Workload) 1.430 7.150 71.50
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<Figure 1> Type of Shoes Analyzed in the Experiment(From
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of Pressure(COP)
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<Table 3> Two-Way ANOVA Results for the Postural Sway Length in Anterior—Posterior(AP) Axis
ANOVA Table for Sway Length_AP
DF  Sum of Squares Mean Square F-Value P-Value Lambda Power

Workload .020 .020 7.694 .0071 7.694 793
Shoes Type 032 016 6.105 .0036 12.210 .887
Workload*Shoes Type 005 .002 899 4117 1.797 193
Residual 72 188 .003

.35 35

37 - 31 -

Sway Length In AP-Axis(SL_AP)

Rest

Workload
Workload Level
<Figure 4> Comparisons of Mean Sway Length in Anterior-
Posterior(AP) Axis at Different Levels of Workload
(Error bar indicates 1 standard deviation); Unit : m)

{Table 4> Means Table for Sway Length_AP(Effect : Workload_

Level)
Count Mean Std. Dev. Std. Err.
Rest 39 210 033 .005
Workload 39 242 .069 011

Sway Length In AP-Axis(SL_AP)

Slippers

SportsShoes SafetyShoes

Shoes Type
<Figure 5> Comparisons of Mean Sway Length in Anterior-

Posterior(AP) Axis at Different Levels of Shoes
(Error bar indicates 1 standard deviation); Unit : m)

<Table 5> Means Table for Sway Length_AP(Effect : Shoes_
Type)
Count Mean Std. Dev.  Std. Err.
Silppers 26 254 072 014
Sports Shoes 26 208 .031 .006
Safety Shoes 26 215 048 009
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<Table 6> Tukey's HSD Multiple Comparisons for Effect of
Shoes Type in Medio-Lateral(ML) Axis(Signifi-
cant mean difference was denoted by “S”)
Tukey/Kramer for SwayLength_AP

Effect: ShoesType
Significance Level: 5%

Mean Diff. Crit. Diff.

Silppers, Sports Shoes .046 .034 S
Silppers, Safety Shoes .039 .034 S
Sports Shoes, Safety Shoes -.006 034
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<Figure 6> Two-Way Interaction Line Plot for Sway Length
in AP Axis(Effect : Workload *Shoes Type)

<Table 7>2] A HEA = Aelw o] r} 2HH-HWork-
load) ‘ZFEI"]'(FLU; 0.05 — 2.008, P = 0]608)9]' ZJ,'%] S ‘(l?rt—ic,ﬂ
(Shoes Type) TEINFs 7. 005 = 2.321, p = 0.1055) % 22+
FoTE 5%ANA FrolshA] @& Aoz BT A7
qow §404 A5 7, AU 3 7 ol
AA 2 e Fadols= fFog Aot flas
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<Table 7> Two-Way ANOVA Results for the Sway Length in Medio-Lateral (ML) Axis

ANOVA Table for Sway Length_ML

DF Sum of Squares Mean Square F-Value P-Value Lambda Power
Workload .003 .003 2.008 .1608 2.008 272
Shoes Type .007 .003 2321 .1055 4.642 444
Workload*Shoes Type .001 3.683E-4 246 7823 493 .087
Residual 72 .108 .001
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