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| Abstract |

Purpose: This study examined the effect of calf muscle fatigue on postural sway according to foot posture (a pes cavus, a normal
foot, and a pes planus).

Methods: The subjects of this study were 12, 11, and 9 students of U University with a pes cavus, a normal foot, and a pes planus,
respectively, according to a Navicular Drop Test. Postural sway was measured with a balance instrument (BioRescue, RM
Ingenierie, France) while the subjects stood static on two legs as well as during one-leg standing using the dominant leg in two
conditions (with the eyes open and with the eyes closed for 30 seconds). Muscle fatigue was then induced in the calf muscle of
the dominant leg, and both muscle fatigue and postural sway were measured using an EMG. To compare the degree of postural
sway between the three groups after muscle fatigue was induced, the change values were calculated. The results were analyzed
using a Kruskal-Wallis test, and a post-hoc test was conducted using the Bonferroni correction.

Results: Significant inter-group differences were detected for postural sway during two-leg standing with the eyes closed and
during one-leg standing with the eyes open and with the eyes closed (p<0.05). The post-hoc test showed significant differences
between the pes cavus and normal foot groups and between the pes planus and normal foot groups for all three variables (p<0.05).
However, no significant difference was detected between the pes cavus and pes planus groups (p>0.05).

Conclusion: The results of this study show that the pes cavus and pes planus cause more fatigue and postural sway than a normal

foot. Therefore, attention should be paid to changes in balance caused by muscle fatigue.
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Table 1. General characteristics of subjects (n=31) (meanxSD)
Characteristics Pes cavus (n=11) Normal (n=11) Pes planus (n=9) p
Age (years) 21.914+2.07 21.55+1.44 21.78+1.30 0.87
Heights (cm) 164.36+8.05 168.73+£9.68 168.20+9.61 0.49
Weights (kg) 59.09+13.36 61.27+13.80 67.56+14.48 0.39
Foot length (mm) 244.55+16.04 256.82+22.28 260.00+20.62 0.19
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Table 2. Change of postural sway on calf muscle fatigue according to foot type (meantSD)
Pes cavus (n=11) Normal (n=11) Pes plunus (n=9) P
SA EO (mm) 10.92+10.34 6.09£11.09 8.00+12.81 0.32
SA EC (mm) 15.42+10.93° 3.18+8.35° 15.22+26.44° 0.05"
SL EO (mm) 0.89+1.99 0.28+0.88 0.94+2.07 0.33
SL EC (mm) 0.73£2.02 0.13+0.46 1.58+4.07 0.68
One leg SA EO (mm) 13.72+£22.68 13.18+£33.53 16.33+44.22 0.60
One leg SA EC (mr) 13.64+57.72 -5.73+33.34 29.44+24.76 0.10
One leg SL EO(mm) 5.65+5.78" -0.02+3.26" 4214339 0.01°
One leg SL EC(mm) 3.85+12.34° -0.39+3.12° 4.79+5.17° 0.03

" p<0.05

SA: sway area, SL: sway length, EO: eye open, EC: eye close
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