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| Abstract |

PURPOSE: The imbalance of pretibial muscles can be a
factor contributing to the development of pes planus.
However, no study has yet compared the muscle activity of
the tibials anterior (TA) to that of the extensor digitorum
longus (EDL). The purpose of this study was to determine
whether there are differences in the electromyographic
(EMG) TA and EDL amplitude indexes (Als) between normal
and pes planus feet.

METHODS: A total of 14 subjects with normal feet and 15
subjects with bilateral pes planus participated in this study.
TA and EDL muscle activities were measured using a wireless

EMG system and the angles of ankle dorsiflexion and
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eversion of the subtalar joint were measured using a universal
goniometer during active ankle dorsiflexion in the prone
position. Al was calculated as follows: amplitudera—
amplitudegpr. / (amplitudera+tamplitudeepr) / 2x100.
RESULTS: The Als of the TA and EDL were significantly
lower in pes planus feet than in normal feet (p<.05). The angle
of subtalar eversion was significantly greater in pes planus
feet than in normal feet during active ankle dorsiflexon
(p<.05). However, there was no significant difference in the
angle of ankle dorsiflexion between normal feet and pes
planus feet (p>.05).

CONCLUSION: This study showed that TA muscle
activation was lower in pes planus feet than in normal feet,
resulting from greater eversion range of motion during active
ankle dorsiflexion. We suggest that the imbalance of ankle

dorsiflexors must be considered in pes planus management.
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Table 1. Demographic data of subjects (MeantSD)
Variables Normal feet (n=14) Pes planus(n=15) p
Age (yrs) 22.0£1.3 21.74¢1.3 Sl
Height (cm) 164.8+9.2 164.6+£6.4 .85
Weight (Kg) 60.1£14.9 60.4+12.9 65
BMI (kg/m’) 224438 22.043.7 90
ND (mm) 6.7£5.4 16.8£3.9 .00*
RCSP (°) 11421 71437 00%

BMI: body mass index; ND: navicular drop; RCSP: resting calcaneal standing position. *p<.05
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(A)

Fig. 1. Measurement of ankle dorsiflexion (A) and eversion

Fig. 2. The electrode placements for TA and EDL.
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Table 2. Comparison of EMG data and ROM of ankle and subtalar joint between normal feet and pes planus

Variables Normal feet Pes planus p

TA%MVIC 66.25+20.08 52.41+16.19 .02%*

EMG data EDL%MVIC 67.56+21.65 69.84+17.50 .63
Amplitude AT (%) 1£19 -30+24 .00*

ROM Ankle dorsiflexion 5.214£2.25 7.7244.68 .05
(degrees) Eversion of subtalar joint A243.55 3.83+4.44 .00*

TA: tibialis anterior; EDL: extensor digitorum longus; MVIC: maximal voluntary isometric contraction; Al: asymmetric index;

ROM: range of motion. *p<.05
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