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Effect of Insoles on the Pressure Distribution of the Anterior and Posterior

sole during Squat Exercise in Subjects with Calf Muscle Shortness
Eun Kyung Koh, Ph.D., P.T.

Dept. of Physical Therapy, Masan University

Abstract
Background: The purpose of this study was to de-

termine the effects of insoles on the plantar pressure
distribution during squat exercise in subjects with calf
muscle shortness.

Design: Cross-sectional Study

Methods: Thirty subjects were participated in each
fifteen subjects of a control group and an ex-
perimental group with calf muscle shortness. The par-
ticipants were allocated in control group or ex-
perimental group according to knee-to-wall test. They
were asked to perform squat exercise at hip flexion
angle of 20° and knee flexion angle of 45° across
three conditions with insole(2.0cm and 3.5cm) and
without insole. The plantar pressure distribution was
measured using Pedoscan equipment. In order to find
out whether there is a significant difference in the
plantar pressure distribution between the groups and
the height, the two-way mixed ANOVA test was used
and the statistical significance level was .05.
Results: As a result of the study, the plantar pres-
sure distribution between the group and the height
showed a significant interaction effect(p<.001). There

was no significant difference according to the insole
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height of 2.0cm and 3.5cm in all the control groups
and the experimental group.

Conclusion: We found that the plantar pressure dis-
tribution shifted backward during squat exercise by
wearing the insole to subjects with shortening of the
calf muscle. We suggest that wearing an appropriate
height of insole may change the plantar pressure dis-
tribution during squat exercise in subjects with calf

muscle shortness.

Key words: Calf muscle shortness; Insole; Plantar

pressure; Squat exercise
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Fig 1. Knee to wall test
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Fig 2. Study design
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Table 1. General characteristics of subjects (N=30)
Group Experimental group(n=15) Control group(n=15) )4
Gender M(n=12), F(n=3) M(n=9), F(n=6)
Height(cm) 174.24+4.75 167.88+9.59 <05
Weight(kg) 76.00+£15.34 63.06+11.66 >.05
Foot size(mm) 266.24420.16 252.06+£20.16 <.05
knee to wall test(cm) 3.47+0.62 6.20+0.65 <.05
Values are mean + standard deviation, M: Male, F: Female
2. LI HE Lol He}

AEE AgatA] ok B4 AAT(61.01%) thEr(41.49%)0 wlsl k2 e st vt f-olobA %
ATHp<.05). 1Y F 7HA 279 Q14 E0]2.0em vs. 3.5em)oll = F o 7ol 523 Aol A Thp=>.05)
o gl oFE by b2 s 3 wo] IF o E A EAE-e a7t A (p<001), T o] Bl A
o5k ZFo] 7k QA THp<001). V& ool theh A A Ao} &S AgebA] 2 79 4% dnbe R
3ol F2gk 2ke) 7k 1 tHp<.017),(Table 2).
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Table 2. Foot pressure among the groups on non-insole, 2.0cm and 3.5¢m insole (N=30)
Pressure Group Non-Insole Insole(2.0cm)  Insole(3.5cm) Effect F P
Experimental :
*P erlzlle_nl:) BOUP 610145.46° 42704448  42.183.07 Group 25.24 <001
. Control group p .
Anterior(%) 15) 40.95£9.28° 41755547  44.04+4.40 Height 22.83 <001
=
Group x Height 34.93 <.001
Experimental :
Xpem(nenlz) BIOUP 368545437 57304448  57.93+2.90 Group 25.40 <001
o
Posterior(%)  Control -
osterior(%) On(m 1 Sg)muP 59054928 58364562  55.96+4.40 Height 35.61 <001
o
Group x Height 26.35 <.001

Values are mean + standard deviation, Independent t-test between groups 4 p<.017

Table 3. Comparison of variables between groups (N=30)
Pressure Group MD SE 95% CI* )4
Anterior(%) Experimental Control 6.38 1.27 3.78 - 8.98 .000"
Posterior(%) Experimental Control -6.43 1.28 -9.04 - -3.82 .000"

*Bonferroni adjustment, MD: Mean difference, SE: Standard error, CI: Confidence interval, *padju5t<.05
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