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A comparative study of lower extremity muscle activity in adults
in their 20s with flat foot that applied low-dye taping and foot
intrinsic muscle strengthening exercise

Kyung-Tae Yoo
Professor, Department of Physical Therapy, Namseoul University, Korea
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Abstract The purpose of this study was to investigate effect of low-dye taping and foot intrinsic muscle
strengthening exercise on the muscle activity of the tibialis anterior, calf muscles, and long calf muscles
during one-foot standing in subjects with flat feet. The subjects were 16 adults in their 20s with flat feet,
and they were divided into low-dye taping (LTG; n=8) and foot intrinsic muscle strengthening exercise
(FSG; n=8) groups. Each group underwent the appropriate intervention twice a week for 6 weeks. The
muscle activity of the tibialis anterior, long calf muscle, and medial calf muscle was measured. Repeated
two-way ANOVA was performed to compare changes in muscle activity before and after the intervention.
As a result of muscle activity measurement, LTG significantly decreased between before and after the
experiment in all muscles (p<.05). In FSG, only the tibialis anterior significantly decreased between before
and after the experiment (p<.05). Therefore, low-dye taping and foot intrinsic muscle strengthening
exercises will be helpful for efficient the lower extremity muscle activity of flat foot.

Key Words : Flat foot, Low-dye, Muscle activity, Muscle strengthening, Taping
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Fig. 3. Short foot exercise

Field of measurement Name Manufacturer Country
Taping Bartlett Win Taping Tape C Type Nichiban Japan

Body composition analyzer InBody 720 Bio Space Korea
Wireless EMG System Free EMG system BTS Italy
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Table 2. Intervention method for LTG and FSG

Intervention Contents

Details

Tibialis anterior stretching

Warm-up (5 min)
&

Stand with your both hands on the table.
Flex the knee of the leg being stretched and flex the sole of the foot to
stretch the tibialis anterior muscle by lifting the weight.

Sit with your ankles straight and your knees bent.
Tilt your trunk backwards to carry your weight and stretch your hands by
supporting the floor.

Cool-down (5 min)
Soleus stretching

Stand with your both hands on the table.
Flex the other of the stretched leg.
Lower the heel of the leg to stretched.

Toe stretching using a towel

Place a towel under your foot in a sitting position with your legs straight.
Pull the towel inside of leg to rotate the heel and foot inward.

1-3 - )
LTG weeks Interphalangeal joint exercise Flexion and Extension the toes while wrapping the towel by wrapping
(10 min) 4-6 Interphalangeal joint exercise and extending the interphalangeal joint.
. weeks added time
Main Sitting position
intervention 1-3 Sitting position
(20 min) FSG weeks (30 dorsiflexion) Pull the proximal joint of the body toward the heel and hold for 10
) - — seconds.
(10 min) 4-6 Stand?ng pos?t?on (To prevent bending on the distal toe)
weeks Standing position

(30 dorsiflexion)

FSG: Foot intrinsic muscle strengthening group; LTG: Low-dye taping group
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Fig. 4. Surface electrode attachment method of Tibialis
anterior, Gastrocnemius, Peroneus longus
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Table 3. General Characteristics (n=16)
Group LTG (n=8) FSG (n=8) p
Age (years) 2163 £ 168 2063 £ 0.74 147
Height (cm) 16811 £ 9.71 168.83 £ 9.26 833
Weight (k) 7133 £ 1632 77.13 £ 2080 546
Male/Female 4/4 5/3 500

Express as Mean * Standard deviation; FSG: Foot intrinsic muscle strengthening group; LTG: Low-dye taping group; *: p { .05

Table 4. Comparison of changes in muscle activity according to taping and exercise(%MVIC)

Group Pre Post F o)
LTG 31.85 + 22.90 1671 + 10351 G 00Mm 918
Tibialis anterior T: 15.050 002 *
FSG 3167 + 1966 1749 + 13331 GxT: 0,082 06
LTG 6320 + 11.45 3584 + 14087 G 2791 7
Gastrocnemius T. 26.785 000 =
FSG 4209 + 1457 3378 + 2045 GxT: 7639 015«
LTG 7552 + 17.65 3880 + 1839 G 007 793
Peroneus longus T. 7.725 015+
FSG 62.36 + 19.02 58.34 + 46.13 T 4978 043 +

Express as Mean * Standard deviation; *: p { .05; t: Significant difference between Pre and Post; G: Group; T: Time.; FSG: Foot intrinsic

muscle strengthening group; LTG: Low-dve taping group
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