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Effect of Orthopedic Insoles on Plantar Pressure during
Running in Fatigue State in Patients with Flexible Flatfoot

WANG Yueping', ZHOU Zhipeng’, SUN Wei', WANG Jiangna®
(1. College of Postgraduate Education, Shandong Sport University, Jinan 250102, China; 2. College of Sports and
Health, Shandong Sport University, Jinan 250102, China)

Abstract: Twenty-six patients with flexible flatfoot were tested before and after fatigue at a speed of (3.0 £ 0.3) m/s in a
10 m experimental field. Pedar-x system and insoles were used to measure the plantar pressure of eight areas of the
flatfoot before and after fatigue when running with orthopedic insoles and flat insoles. Compared with the flat insole, the
orthopedic insole significantly reduced the peak force, peak pressure and force-time integral of the heel of the flatfoot
when running. Compared with before fatigue, the peak force in the medial forefoot and heel area and the peak pressure in
the medial forefoot and medial midfoot area increased significantly when the patients wore flat insoles after fatigue.
However, there was no significant difference in these indexes above the orthopedic insole. Orthopedic insoles are helpful

to reduce the risk of foot injury caused by running fatigue of flatfoot and realize healthy running.
Key words: insoles; health; running; flatfoot; orthoses; plantar pressure; fatigue
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Tab. 1 Information of subjects

FEly HE/em

R /kg

BMI/(kg/m’)

JE SRR IR i (Ze/ A7)

22.0+2.2 171.7+£7.1 68.5+9.1

22.2+2.1

29.6+2.2 16/10 13/13
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Fig.1 Shoes and insoles used for experiments(a)Photos of orthopedic insoles; (b)flat insoles; (c)experimental running shoes
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Tab. 2 Peak force in different areas of foot during running with different insoles before and after fatigue (N/kg)

I A SFRER W7 # P 57 <
I 55 Hif W5 Uil W55 )5 P P P

H 2.93+0.62 2.9340.63 2.73+0.77 2.76+0.75 0.853 0.323 0.739
LT 3.51+0.79 3.58+0.64 3.5540.74 3.60+0.64 0.375 0.883 0.834
MedFF 3.01£0.95 2.96£0.99 2.90+0.89 3.04+0.91" 0.265 0.943 0.025
MidFF 5.28+1.16 5.20+1.20 4.93+1.19 4.85+1.12 0.235 0.272 0.995
LatFF 2.154+0.50 2.13+0.44 2.194+0.50 2.05+0.42 0.020 0.844 0.092
MedMF 3.01£0.55 3.12+0.47 2.80+0.54 2.99+0.44 0.002 0.425 0.425
LatMF 3.96+0.69 4.16+0.78 3.94+0.60 4.02+0.67 0.045 0.639 0.409
RF 10.2121.92” 10.2542.47° 11.5742.25 12.48£1.95" 0.023 0.002 0.039

1) ) —BEER I AR 57 BT a0 P AT R B R 22 575 2) D [l — P SRS T EER (G HE AT R 22 5. W MP B

0.05,

* 3 EFAEFARERRSHERSXIFIEEER (kPa)

Tab. 3 Peak pressure in different areas of foot during running with different insoles before and after fatigue (kPa)

VoI R P55 BEHR I 57 <L
PRI 955 5 PSR =] P P P

H 375.76+77.58 376.05+84.84 333.67+91.82 329.33+82.56 0.835 0.042 0.811
LT 216.34455.76 223.67+55.62 220.10+46.01 232.34465.87 0.134 0.656 0.704
MedFF 264.85+81.97 264.65+£77.79 256.07+80.49 273.32497.38" 0.046 0.998 0.041
MidFF 298.63+76.55 299.83+76.58 286.43+68.92 293.67+70.92 0.367 0.652 0.518
LatFF 164.00+34.29 160.02+36.65 161.40+39.60 151.51+31.17 0.013 0.561 0.278

MedMF 144.70+21.44 147.54+20.98" 135.00+20.31 148.52+21.90" <0.001 0.327 <0.001
LatMF 149.51+30.46 155.95£31.56 143.55+26.91 149.85+22.41 <0.001 0.423 0.969
RF 260.21+47.25 274.49+60.89 289.16+54.25 307.80+50.43 0.003 0.026 0.676
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Tab. 4 Force-time integral in different areas of foot during running with different insoles before and after fatigue (N-s)

BriE e AR 9 o5 R I 55 < R
I S5 I %55 5 % 55 HI 955 5 P P P
H 21.84+3.67 22.17+4.56 20.54+4.01 20.59+4.76 0.744 0.172 0.817
LT 27.46+6.05 28.99+7.46 28.84+4.92 28.86+5.946 0.319 0.675 0.332
MedFF 22.5248.81 22.93+8.19 22.51+8.44 23.70+8.45 0.040 0.869 0.309
MidFF 41.84+13.53 42.06+13.02 39.93+11.92 38.76+12.16 0.478 0.445 0.301
)
LatFF 16.3745.12 16.48+4.65 17.0545.02 15.574.70' 0.035 0.928 0.014
MedMF 17.87+5.14 19.34+5.84 16.04+5.86 17.05+5.59 <0.001 0.175 0.462
LatMF 26.55+7.78. 27.39+7.64 27.57+8.08 25.89+7.47" 0.321 0.907 0.004
RF 39.80+10.11 41.05+10.07 45.94+11.54 47.46+10.99 0.204 0.031 0.903
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