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The Effect of the Insole Height on Lower Limb Joint Angle and

Muscle Activity at Landing when the Maximal Ground Reaction
Force of Male in Their 20s
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Abstract The purpose of this study is to analyze the effect of the height and insole height upon landing on
the lower limb joint angle and muscle activity during maximum ground repulsion in young men. For a male
in their twenties, a landing motion was performed with a force plate on a 40cm-high platform by wearing
one of 0, 3, 5cm polyurethane insoles per week for a total of 3 weeks. During the landing motion, the joint
angle of the lower extremities and the muscle activity of the rectus femoris, biceps femoris, anterior tibialis
and calf muscles were measured during the maximum ground repulsion. In order to compare the changes
in the joint angle and muscle activity of the lower limbs according to the height of the insole, a one-way
ANOVA with repetitive factors was performed. As a result of the analysis of the lower limb joint angle, the
higher the height of the insole affected the angle of the left ankle joint. As a result of the muscle activity
analysis, the higher the height of the insole affected the right anterior tibialis muscle and biceps femoris.
It is thought that it is possible to protect the body when landing through sufficient muscle strength increase
of the lower limb muscles. As the angle of the affected muscle and lower limb joint may be different
depending on the type of insole, it is considered necessary to study it.
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Table 1. Measurement apparatus

Field of

Name Manufacturer Country
measurement
Body
composition InBody 720 Biospace Korea
analyzer
Force
GRF platform BTS Italy
Motion Smart E BTS Italy
analyzer
EMG Free EMG BTS Italy
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Fig. 1. Marker and surface electrode attachment area
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Table 2. General characteristics of the participants

Variable Mean + SD
Age (years) 217 +19
Height (cm) 169 * 2.6
Weight (kg) 689 t 25
BMI (kg/m) 241 £25
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710l 2% wolof wE shA] WEAE vl A
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Table 3. Post-test results for left ankle joint angle

2t A5AA A Ocm7F SemETH S-0l6H Wk
THp{.05).

Lower extremities Joint Insole height (1) Insole Height (J) Average difference (I-J) Standard error p

oem 3cm -4.00 201 .054

5cm -4.95 201 .018"

Ocm 4.00 201 .054

Left ankle 3cm Som “o5 201 &3

Bem Ocm 4.95 201 .018"

3cm .95 201 .638

*p { .05, Expressed as mean * standard deviation

Table 4. The statistical analysis and comparison of lower extremities joint angle according to insole height.

Lower extremities joint Insole height Mean + SD [F p
Ocm 131.35 + 10.02
Right Hip joint (°) 3cm 132.26 + 10.71 0.595 556
5cm 12773 + 14.80
Ocm 130.75 + 14.03
Left Hep joint (°) 3cm 13444 + 12.28 0.329 722
5cm 13215 + 11.23
Ocm 13246 + 10.10
Right Knee joint (°) 3cm 136.86 + 6.73 1.465 245
5cm 136.71 £ 6.73
Ocm 131.02 + 1052
Left Knee joint (°) 3cm 13459 + 7.03 0.679 512
5cm 13342 + 7.73
Ocm 8255 + 7.92
Right Ankle joint (°) 3cm 87.08 £ 6.03 1.952 155
5cm 87.91 + 9.61
Ocm 8200 + 591
Left Ankle joint () 3cm 86.00 + 4.86 3.392 043"
5cm 86.95 + 5,74
*p .06
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Table 5. The statistical analysis and comparison of muscle activity according to insole height
Muscle Insole height Mean £ SD F P
Ocm 062 £ 022
Right Rectus femoris (mV) 3cm 0.65 + 0.16 0.327 723
5cm 0.60 £ 0.17
Ocm 0.61 £0.23
Left Rectus femoris (mV) 3cm 061 £0.19 0.040 961
5cm 0.59 £+ 0.16
Ocm 0.23 £0.12
Right Biceps femoris (mV) 3cm 0.27 +0.18 4436 018"
5cm 0.16 £ 0.08
Ocm 0.22 £ 0.08
Left Biceps femoris (mV) 3cm 0.25 + 0.06 4902 012°
5cm 0.16 £ 0.09
Ocm 0.63 £ 0.19
Right Tibialis anterior (mV) 3cm 073 +0.11 4.305 020"
5cm 0.56 £ 0.14
Ocm 0.62 £ 0.25
Left Tibialis anterior (mV) 3cm 0.69 £ 0.10 3.103 055
5cm 0.53 £ 0.14
Ocm 0.73 £ 0.16
Right Gastrocnemius (mV) 3cm 0.72 + 0.09 0.109 897
5cm 0.71 £ 0.18
Ocm 0.74 £ 0.17
Left Gastrocnemius (mV) 3cm 073 £ 0.1 0.701 502
5cm 0.68 £ 0.16
*p (.06

Table 6. Post-test results of the biceps muscle of the right and left thigh and the right anterior tibialis muscle.

Msucle Insole_height () Insole_height (J) Average difference (I-J) P
0 3cm -04 257
il Bem 06 078
Right Biceps femoris 3cm (5)22 ?g 5(5);
5 Ocm -.06 .078
o 3om -10 005°
0 3cm -03 224
il Bem 05 063
Left Biceps femoris 3cm (5)22 gg éég
5 Ocm -05 .068
o 3om -09 003
0 3cm .09 109
gl Bem 07 205
Right Tibialis anterior 3cm (5)22 ?Z (1)82
5 Ocm -07 .205
e 3cm -16 006
*p { .05, Expressed as mean * standard deviation
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