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The Effect of Insole to Flexible Flat Foot on Dynamic Balance
and Ankle Muscle Activity during the Y-Balance Test

Sue Min Lee', Sung Min Son?, Yoon Tae Hwang?, Seol Park?

"Physical Therapy Major, Department of Emergency Medical Rehabilitation, Kangwon National University, Samcheok, Republic of Korea;
2Department of Physical Therapy, College of Health Science, Cheongju University, Cheongju, Republic of Korea; *Department of Physical Therapy,

Gangneung Yeongdong University, Gangneung, Republic of Korea

Purpose: This study sought to identify the effects of an insole applied for the flexible flat-foot condition on dynamic balance and ankle

muscle activities during the Y-balance test (YBT).

Methods: Thirteen flexible flat-footed adults and an equal number of normal-footed adults were enrolled. The dynamic balance of the
subjects was measured using the YBT, which is a reach test. While they were reaching forward with their foot, the percentage maximum
voluntary isometric contraction (MVIC) of the tibialis anterior, peroneus longus and medial and lateral gastrocnemius were measured and
analyzed. The flat-footed group then applied the ready-made insoles and underwent the YBT again. A comparison of the distance and
muscle activity was conducted using YBT, not only between the flat-footed and control group, but also between the flat-footed group

before and after the application of the insole.

Results: Between the groups, the anterior reach distance in the flat-footed group was significantly lower, but there were no significant
differences observed in the posteromedial and posterolateral directions. With the insole, the reach distance of the flat-footed group was
significantly increased in the anterior and posterolateral direction compared to the control group. With the insole, the lateral gastrocne-
mius activity significantly decreased compared to trials without the insole in the flat-footed group, but there were no significant differ-

ences in the other muscles.

Conclusion: The insole for flat-footed subjects can maintain the medial arch of the foot, and it may help enhance functional and me-

chanical dynamic balance in people with flat feet.

Keywords: Flatfoot, Foot orthoses, Postural balance
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(n=26)

JKPT

Control group
M=7,F=6

Flat foot group
M=10,F=3

Table 1. General characteristics of subjects
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Table 2. Comparison of Y-balance score in both groups (Unit: cm)
Flatfoot (n=13) Control (n=13) t p
Anterior 61.49+8.36 72.58+10.26 3.023 0.01*
Posteromedial 98.04+8.44 105.32+13.21 1.674 0.11
Posterolateral 97.25+12.01 106.99+12.47 2.029 0.05

Mean+SD, *p<0.05.

Table 3. Comparison of muscle activation during Y-balance test in

both groups (unit: %)
Flatfoot (n=13) Control (n=13) t p
A
Ta 26.43+10.10 21.05+9.85 -1.377 0.18
PI 37.29+£16.15 32.83+£12.37 -0.791 0.44
Magcm 16.68+9.25 17.60+6.58 0.294 0.77
Lgcm 31.22+13.92 32.25+18.65 0.161 0.87
PM
Ta 30.38+16.23 2597+7.78 -0.882 0.39
PI 37.08+12.42 32.27+£11.73 -1.015 0.32
Macm 13.97+8.27 12.85+4.46 -0.431 0.67
Lgcm 2426+17.13 23.48+9.40 -0.144 0.89
PL
Ta 29.49+11.91 28.58+8.32 -0.226 0.82
PI 35.74+18.13 32.33+£12.62 -0.556 0.58
Macm 14.76+7.98 16.22+8.58 0.449 0.66
Lgcm 18.64+10.21 18.19+7.08 -0.131 0.90

Mean£SD. A: Anterior reach, PM: Posteromedial reach, PL: Posterolateral reach,
Ta: Tibialis anterior, Pl: Peroneus longus, Mgcm: Medial Gastrocnemius, Lgcm:
Lateral Gastrocnemius.
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Table 4. Comparison of Y-balance score with and without insole in

flatfoot groups (Unit: cm)
Without insole With insole ¢ B
(n=13) (n=13)
Anterior 61.49+8.36 66.44+6.72 -3.286 0.01*
Posteromedial 98.04+8.44 100.72+9.11 -1.440 0.18
Posterolateral 97.25+12.01 10051+12.14  -2.767 0.02*

Mean+SD, *p<0.05.
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Table 5. Comparison of muscle activation during Y-balance test with

and without insole in flatfoot groups (unit: %)
Without insole (n=13) With insole (n=13) t p
A
Ta 26.43+10.10 23.94+11.17 1559 0.14
PI 37.29+16.15 35.85+16.03 0.558 0.59
Magcm 16.68+£9.25 16.37£9.35 0.328 0.75
Lgcm 32.22+13.92 32.09+£15.61 -0.448 0.66
PM
Ta 30.38+16.23 26.68+9.07 0.859 041
PI 37.08+12.42 32.31+£11.99 1.831  0.09
Mgcm 13.97+£8.27 11.43£4.82 1.779 0.10
Lgcm 24.26+£17.13 19.23+£10.24 2227 0.05*
PL
Ta 29.49+11.91 28.27+10.98 0.523 0.61
PI 35.74+18.13 34.19+12.36 0415 0.69
Mgcm 14.76+7.98 12.96+7.17 1643 013
Lgcm 18.64+10.21 17.10+£6.61 0.850 041

Mean=SD. A: Anterior reach, PM: Posteromedial reach, PL: Posterolateral reach,
Ta: Tibialis anterior, Pl: Peroneus longus, Mgcm: Medial Gastrocnemius, Lgcm:
Lateral Gastrocnemius. *p<0.05.
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