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The Effect of Pressure Distribution on the both Foots With Gluteus
Medius Muscle Intensive Strengthening Exercise in 4Weeks.

Sam-Ho Park, Jong-Hang Park", Yoon-hwan Kim"

Dept. of Physical Therapy, Daejeon Phil Korea Medicine Hospital

Dept. of Physical Therapy, Gwangyang Health College”

Key Words: ABSTRACT
Gait Analyzer, Background: The purpose of this study was to investigate the effect of pressure distribution on
Gluteus the both foots with gluteus medius muscle intensive strengthening exercise in 4week.
Medius Muscle Methods: The purpose of this study was to investigate the effect of gluteus medius muscles
Intensive, strengthening exercise on the pressure distribution of the foot in 20 healthy adults. Four
Pressure gluteus medius muscles strengthening exercise programs were conducted three times a week for
Distribution four weeks. The pressure distribution changed of the right and left foot parts of the
experimental group and the control group were measured and analyzed. Results: There was a
significant difference in F1, F2, M1, M2, and H1 among the pressure distribution of the right
foot of the experimental group (p<.05). There was a significant difference in F1, M1, M2, H1
and H2 among the pressure distributions of the left foot of the experimental group (p<.05).
There was a significant difference in H1 among the pressure distribution of the right foot of
the control group (p<.05). There was no significant difference in the pressure distribution of the
left foot region of the control group (p>.05). There was a significant difference in H1 among
the pressure distribution of the right foot between the group (p<.05). There was a significant
difference in M2, H1 among the pressure distribution of the left foot between the group
(p<.05). Conclusions: In the healthy adults, it was confirmed that the application of the gluteus
medius muscles strengthening exercise had an effect on the weight shift during the walking due
to the overall foot balance and the pressure distribution change of the foot part.
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Figure 2-1. 'Side. plank Abd, DL down
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Figure. 6 pressure distribution of foot area
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Table 1. General characteristics of subjects
GEG (n=10) CG (n=10) t p
2045+3.21% 20.31+295 253  .331

Age (yrs)
Height (cm) 165.51+6.65 166.11+6.12 542 3%

Weight (kg) 58.41+5.51

®Mean+tSD
GEG : Gluteus medius muscle intensive strengthening
exercise group, CG : Control group

58.88+5.11 221 652




2 NETO QEYW oY ¥ £x
dETo 22 —'?'—-?—IEE“ gro| 43 RmiL AMTZ0

=
ey
+

Rl
nx
oot
r_>d
3

rlo
UJ
U'I
I+

0.24%0 M 4.112£030%2 F22
2.88+0. 0%01|A1 356+021%§ M12 8.56+1.34%01| Al
10.51+1.98% 2 M2= 12.51+2.31%0|A 15.32+3.33% 2
M3E 465+1.02%0 A 545+134%2 M4E= 865+
1.51%0 M 9.87+1.76%=2 H12 15.61+3.30%0 A 18.35
+3.99%Z H2E 6.15+1.22%01A 7.04+131%2 2F
S716I%en, Adewo *EY Fo/E Eo| Uy 2x
3 F1, F2, M1, M2, H10ilM R2|Bt XtO|7F AR
(p<.05), LIMX| 220 = ZF Folo+ XO|7F SIRALCH
(p>.05)(Table 2).

Table 2. Results in pressure distribution of Right
foot area on GEG at pre-post test

GEG (n=10) t .
pre-test  post-test
F1 3.51+0.24° 4.11+.30 23.352 002
F2 2.88+.20 3.56+.21 5.655 004
M1 8.56+1.34 1051+1.98 9.631 .000
M2 1251+2.31 1532+3.33 11.628 .000"
M3 465+1.02 545+134 12.683 12
M4 8.65+1.51 9.87+1.76 45332 103
H1 15.61+3.30 1835+3.99 14.352 .000°
H2 6.15+1.22 7.04+1.31 9.241 213

®Mean(%)+SD, ‘p<0.05

GEG : Gluteus medius muscle intensive strengthening
exercise group,

F1: 1st toe, F2: 2~5th toe, M1: Foot medial, M2: Foot
middle, M3: Foot lateral, M4: Heel middle, H1: Heel
medial, H2: Heel lateral
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Aol g 2
+0.14%0l M 3.61+0.22%2 F2= 2.35+0.14%0f
+031%2 M12 7.87+1.61%0A 923+1.91%2

M2E  10.22+2.11%0|A  13.51+3.01%2 M3E 3.37
+1.02%01AM  461£1.22%2 M4=  7.33+1.61%0A
8.98+1.98%=Z H12 15.61+330%01M 1551+3.22%2
H2E 587+1.11%0A 6.91+1.22%2 Z7t6t3n, A
7o et Hojw dio| otg B3 = F1, M1, M2, H1,
H29| |2lst XHo[7F JARYLn, LHHA| 2LoM= 2F
T2zt Xt0|7F ARACHp>.05)(Table 3).
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F12 3.48+022%01M 3.76+029%2 F2&= 2.76+0.17%
Ol M 3.02+0.18% 2 M1 8.44x1.65%0A 9.32+1.87%
2 M2E 120122.11%00M 14.02+2.98%2 M3 4.76
+1.11%01 M 5.01+1.22%2 M4= 8.23+1.33%0IA 9.10
+1.66%2 H1215.22+3.21%0| A 17.52+3.88%= H2E=
6.04+1.30%01 M 6.56+1.34%2 S7I8IUoH, =2
QEYW He(d %o &4H 22X F H12 RS Xt0[7t
AASL}, LIHX| 2L0M= 25 |2T Xt0|7F AU
CHp>.05)(Table. 4).

Table 3. Results in pressure distribution of left foot
area on GEG at pre-post test

GEG (n=10)

t p
pre-test  post-test
F1 291+£.14° 361122 9.632 004
F2 235+.14  331+.31 12.365 121
M1 787£161 9.23+191 35667 .004°
M2  10.22+2.11 1351+£3.01 50.328 001"
M3 337£1.02 461+122 10.291 .201
M4  733t£161 898+1.98  29.685 131
H1 13.29+2.97 15514322  5.631 .000°
H2 587£1.11 691+1.22 77329 002"

®Mean(%)+SD, "p<0.05,

GEG : Gluteus medius muscle intensive strengthening
exercise group,

F1: 1st toe, F2: 2~5th toe, M1: Foot medial, M2: Foot
middle, M3: Foot lateral, M4: Heel middle, H1: Heel
medial, H2: Heel lateral

Table 4. Results in pressure distribution of Right
foot area on CG at pre-post test.

Control group (n=10)

pre-test post-test g
F1 348+.22° 3.76+.29 25.330 .331
F2 27617 3.02+.18 65.215 .301
M1 844+1.65 9.32+1.87 32.324 123
M2 12.01+£2.11  14.02+298 12259 .108
M3 4.76+1.11 501+1.22 7.321 311
M4 823+1.33  9.10+1.66 9.656 229
H1 15.22+321 1752+3.88 10982 .002°
H2 6.04+1.30 6.56+1.34 51.743 215

®Mean(%)+SD, "p<0.05

F1: 1st toe, F2: 2~5th toe, M1: Foot medial, M2: Foot
middle, M3: Foot lateral, M4: Heel middle, H1: Heel
medial, H2: Heel lateral

5. IER0| Y 2oy o 22X

I

71



iz S 4 SHEVIZ Y d9E2s0 ¢

B

ELR

Oxzo 2 228 o ¢ 2xes Y o F1
2 281+0.18%01M 3.02+0.21%Z F2= 2.51+0.15%0]|
M 3.02+0.15%2 M12 7.71+1.51%01M 8.67+1.51%=2
M2E  10.01£2.18%0A  12.11£299%2  M3=
3.22+1.10%00M 4.01+1.19%2 M4E 7.30+1.44%0 A
8.12+145%2 H12 1322+2.88%0IM 14.21+2.99%2
H2E 576+1.32%0M 626+121%2 25 FII5tFAS
|_|- [HX-_TI-Ol 5>_|I:ll- I:ioltn I:lFol 0|-E=I HE % E%
oM Felst Xt0|7F i RATHp>.05)(Table. 5).

Table 5. Results in pressure distribution of left foot
area on CG at pre-post test

Control group (n=10)

pre-test  post-test P
FI 281£18  302:21 54323 441
F2 251£15  302+15 8541 426
M1 771151 867+¢151 9339 378
M2 1001%218 1211299 24872  .133
M3 322:¢1.10 401+1.19 54246 323
M4 730+144 8124145 20682 331
H1  1322:288 1421+299 19655  .108
H2  576£132 626+121 8621 72

®Mean(%)+SD, p<0.05

F1: 1st toe, F2: 2~5th toe, M1: Foot medial, M2: Foot
middle, M3: Foot lateral, M4: Heel middle, H1: Heel
medial, H2: Heel lateral

6. @7to] 2EW BHQH o3 EX Hluw
Tt QEY He|H do| oy EmEe MHTNN
AY M F12 351+024%0AM 411+030%2 2 F2&

2.88+0.20%01 X 3.56+0.21%2 M12 8.56+1.34%0| Al
10.51£1.98%2 M2E 12.51+2.31%01A 1532+3.33% 2
M3E 4.65+1.02%0f Al 545+1.34%2 M4+
8.65+1.51%0IA 9.87+£1.76%= H12 15.61+3.30%0 A
H1 18.35+3.99%Z H2E 6.15+1.22%01AM 7.04+1.31%
B2 B5 FI/IRACt i2ZoME Hd" © A2
3.48+0.22%0I M 3.76+029%Z F2E 2.76+0.17%0 Al
3.02+0.18%2 M1 8.44+1.65%0M 932+1.87%2
M2E  1201£2.11%0AM M2 14.02£2.98%E M3=
476+1.11%0AM 501+1.22%2 M4 8.23+1.33%0f| A
9.10+1.66%2 H12 1522+3.21%0A 17.52+3.88%2
H2= 6.04+1.30%0A 6.56+1.34%=2 Adat =7
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Ay H OF12 291+0.14%0 M 3.61+0.22%Z F2&=

2.35+0.14%0| M 3.31+031%2 M1 7.87+1.61%0( A
9.23+1.91%2 M2E= 10.22+2.11%0 A 13.51+3.01%2
M3= 3.37+1.02%01| Af 461+1.22%2 M4E
7.33+1.61%01X 8.98+1.98% 2 H1E 13.29+2.97%0H A
1551+3.22%2 H2= 587+1.11%0HA 691+1.22%=2
o5 BUsign, OxZoME HE ORI
2.81+0.18%0I M 3.02+021%2 F2= 2.51+0.15%01 A
3.02+0.15%2 M12 7.71£151%0A 867+151%=Z
M2E  10.01£218%0IA  1211£299% 2  M3=
3.22+1.10%0 A  4.01+1.19%2 M4=7.30+1.44%0f A
8.12+145%2 H1213.22+2.88%0 A  14.21+2.99%2
H2= 576+1.32%01M 626+1.21%2 A =2
D5 BIM5IYen, & 7Ho| Y FelE ol ¢
Z F M2t H12 |olst Xto|7F UAL2Lf, LIHE|
oM 25 |olP Xt0|7t YURACHp>.05)(Table. 7).
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Table 6. Comparison of pressure distribution of
right foot area of between GEG and CG

GEG (n=10) CG (n=10)
pre-test post-test pre-test post-test :
F1 351+24 411+30 348+22 376+29 9653 232

F2 288+20 356x21 276+17 3.02+18 45651 228
M1 856x1.34 1051+1.98 844+1.65 932+1.87 22368 .141
M2 12514231 153243331201+2.11 1402+298 862 (00
M3 465+1.02 5454134 476x1.11 5011122 3698 .172
M4 865+1.51 9.87+1.76 823+1.33 910+1.66 54664 .115
H1 1561£330 1835+3.991522+3.21 17.52+3.88 55022 .00

H2 615+1.22 7044131 604+1.30 656+1.34 3681 091

®Mean(%)+SD, "p<0.05

GEG: Gluteus medius muscle intensive strengthening
exercise group, CG: Control group,

F1. 1st toe, F2: 2~5th toe, M1: Foot medial, M2: Foot
middle, M3: Foot lateral, M4: Heel middle, H1: Heel
medial, H2: Heel lateral
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