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Analysis on Characteristics of Plantar Pressures in Different Age
Groups during Walking

MA Xinying, MAN Xi
(Lab of Sports Biomechanics, Institute of Physical Education,Inner Mongolia Normal University, Hohhot 010000, China)

Abstract; Objective To obtain kinetic parameters of the plantar pressure in different age groups during normal
walking, so as to provide theoretical references for designing insoles and sports shoes for different age groups,
and maximally minimize the risk of foot injuries. Methods Footscan force plate was used to test the peak plantar
force and pressure of 120 subjects in 4 different age groups (15 male and 15 female in 20-30, 30-40, 40-50, 50-60
age group, respectively). Results The peak plantar force constantly changed with age, showing a rising
tendency, except that at the first phalanx area, the peak plantar force gradually decreased with age. For female
subjects, the peak plantar pressure in the first phalanx area was gradually decreasing. Most subjects had
significantly higher force on the 2™ and 4" bones than the 1* and 5" metatarsals. The 2™ metatarsal peak plantar
force in male 50-60 age group was also significantly higher than that in male 20-50 age group ( P<0.05). Only the
peak plantar force of the 1* phalanx gradually decreased with age increasing, and the rest of the plantar region
showed an increasingtendency. A significant change in the peak plantar pressure was observed, especially in the
2" and 3" metatarsals,, which showed a rising tendency ( P<0.05). Conclusions The plantar force and pressure on
each part of human foot constantly changed with age. To find out the characteristics of plantar pressures in different
age groups can help to design corresponding sports shoes and exert the functions of sports shoes in a better way.
Key words: plantar pressure; peak force; peak pressure
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1.1 KX

120 #4528, 5. 141,20~30 % 5 &4
154 14H,30~40 5 45 15 445 W4, 40 ~ 50
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Tab.1 Subject parameters

PER AERBY/ % BE/em Witk /kg  BMI/ (kg » m™2)
] 20~30  170.61%2.5 67.45+8.62  22.331.46
30~40  167.33+3.7  68.88+9.54  23.38+2.00
40~50  165.29+4.8  66.39+6.53  23.63x1.40
50~60  160.78+2.9 62.41+7.34  23.47%2.50
e 20~30  160.61+4.3  45.55%6.62  17.811.46
30~40  159.333.7  56.88x7.43  21.88x4.50
40~50  159.29+4.0 56.39%6.53  23.63%5.00
50~60  158.78+6.5 62.41+7.34  24.22%4.20
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Tab.2 Comparison of peak force in plantar areas for male and female in different age groups during natural walking N
L ot
X Il I\ Il
i e Vi t ki i I f I f I &) k 8] 3 H
142.09+ 118.09+ 138.09+ 115.60+ 104.67+ 101.44+ 93.24+ 91.38+ 139.22+ 133.69+ 128.88+ 129.82+ 118.24+ 105.22+ 107.47+ 115.91+
E 33.42 48.62 32,62 46.53  36.91"° 45.88"" 21.957 36.68° 31.25 28.32  20.44 32,17 49.33 41177 38.777  49.56"
41,54  40.67+ 39.67+ 39.11x 24.15+ 24.73+ 20.43+ 23.46x 23.88+ 38.22x 23.69:x 39.44x 23.31x 46.84x 30.57+ 25.61z
123 12.37  11.27  13.44  11.23  27.70 11.64 12.25 13.20  4.59  20.33 8.32  21.13 1505 25.08  4.46 19.67
97.29+ 104.99+ 103.89+ 112.55+ 115.78+ 143.41+ 114.25+ 170.79+ 92.71+ 102.33+ 102.88+ 119.92+ 134.45+ 149.82+ 121.62+ 155.44+
W 19.31  30.19  22.31  30.16  46.85 39.53  51.67 39.08 27.22 32.18 25.58 39.50 42.07 44.30 41.86  63.62
196.22+ 186.27+ 197.07+ 197.51+ 195.47+ 208.35+ 222.69+ 236.72+ 202.13+ 209.77+ 202.11x 218.77+ 203.97+ 236.34+ 232.00+ 287.66=+
W2 28.94  36.45  32.36  38.02  44.40" 49.12" 70.45" 47.547 21.01  27.99  20.94  32.87 74.14% 48.54% 66.237 83.04"
106. 84+ 125.33+ 106.75+ 127.62+ 139.56+ 142.75+ 132.17+ 143.64+ 123.34x 139.71+ 133.62+ 148.32+ 171.02+ 161.44+ 151.56+ 185.57+
W 40.51 19.77 41.50 24.56  40.59  44.59 39.37 58.68 50.21 44.41 59.29 41.29 5.16 37.25 51.07 67.19
7191+ 99.59+ 78.57+ 102.91+ 90.90+ 107.99+ 111.78+ 126.33x 97.29+ 86.34x 90.73+ 90.55+ 79.54+ 102.37+ 110.22+ 140. 19+
W 26.51  26.31  27.86 25.32  29.14 3552 38.21 30.13 36.11 19.81 3358 21.26 27.07 3375 3321 61.70
68.03+ 63.23x 68.71+ 67.72+ 70.72+ 77.88+ 98.94+ 97.25+ 36.27+ 69.93x 40.63x 7476+ 61.24+ 84.57+ 85.00+ 99.23+
W 31.23 19. 88 31.62 20. 64 31.44 21.17 37.34 31.04  20.09 17.32 21.48 18.21 23.96  22.29 14.97  4.33*
\E 398.36+ 382.61+ 408.94x 369.80+ 430.56% 355.54% 506.60+ 355.22+ 549.21+ 401.24+ 559.27+ 378.49+ 505.66+ 416.24+ 546.03+ 387.34+
40.77  58.77  54.37  66.21  94.62  79.76 136.83 88.74  70.23  58.31  63.57 59.37 56.65 91.91  99.37  78.07
147.32+ 163.32+ 156.41+ 176.34= 161.47+ 186.31+ 196.34+ 206.17+ 158.32+ 169.30+ 167.02+ 178.51+ 212.81+ 194.67+ 219.63+ 202.23+
i 70.11  59.01  65.21  53.50 54.22" 42.61"" 44.97" 49.83" 47.66 44.03  49.43 3440 70.16™ 54.13 87.02" 32.95"
133.37+ 166.24+ 147.26+ 170.34+ 154.61+ 177.89+ 173.46+ 194.02+ 147.28+ 177.39+ 149.64+ 169.88+ 148.27+ 164.21+ 203.33+ 185+
47.39  33.72  53.54  63.78 72.23" 22.977 30.60° 68.88"* 39.02  40.91  38.87  35.05 3520 47.35"" 58.04" 44.117
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Tab.3 Comparison of peak pressure in plantar areas for male and female in different age groups N/cm?
5 B'S
X I I i} I\ I I I I\l
7t i 7 fi 7 i 7 1 I i I i . i b i
Tl 7.30+  4.99+  6.70+ 5.02+ 5.93+ 5.95+ 4.43+ 436 5.92+ S5.64x 5.73x S5.64x 572+ 577+ 4.34x  4.68+
3.11 3.07 3.02 3.02 4.04 3.24 3.56 1.85 3.63 2.75 3.22 2.35 3.63 3.47 2.57 2.89
s 2.87+ 3.21x  2.82+ 3.68+ 3.41x 2,99 3.75: 3.66x 3.95+ 3.49+ 3.95+ 3.98+ 3.88+ 3.53x 3.97+  3.68%
i 2.19 1.94 2.44 1.96 0. 44 2.03 2.26 2.03 1.69 1.64 1.67 1.77 2.74 1. 64 2.39 1. 66
Ml 5.27+  6.79+  5.17+  6.99+  6.79+ 6.43+ 6.3l 7.33x 5.26& 7.36x S5.44x 7.86x 5.96x 6.35+ 6.82+  7.56%
2.34 2.38 2.36 2.68 2.46 3.06 2.62 2.33 3.68 3.54 2.62 3.64 3.88 2.58 2.49 3.53
w 12.62+ 14.36+ 12.72+ 13.36+ 14.83+ 14.57+ 17.88+ 16.28+ 10.1% 11.6+  12.17+ 12.65+ 14.95+ 13.68+ 18.28+ 15.34+
3.8 5.5 3.80  5.53  9.45% 450"  3.457 2,647  3.45 352 3.45 351 615" 534%™ 6057 4.697
W3 10.24+  9.05+  11.24+ 10.05+ 13.44+ 12.33+ 14.39+ 15.65+ 9.02+ 9.63+  9.23x  9.23+ 12.40x 12.35+ 14.35+ 14.50%
1.8 2.53 1.87 2,53 7.32" 645" 551 3677 338 3.28  3.78  3.788  6.93% 461 3647 560"
M4 6.33+  4.32+  6.45+ 5.82+ 7.27+ 7.34+ 7.33+ 6.58+ 6.28+ 7.89+ 6.48+ 6.30x 7.89+  6.32+  6.94% 6.81+
4,54 3.44 4. 44 3.54 5.36 2.36 2.46 2.56 3.19 4.18 3.20 2.32 4.00 1.86 2.36 4.35
" 5.42+  5.02+ 5.8+ 5.8+ 4.92+  3.35+  3.37+ 2,69+ 4.72+ 3,46+ 4.82+ 3.23+ 481+ 3.56x 4.06x 4.68+
3.14 3.24 3.54 3.54 2.24 1.77 2.12 2.01 2.71 2.19 2.52 2.08 2.94 2.34 2.36 2.33
MF 7.99+ 881+ 8.69+ 869+ 9.85+ 9.80+ 9.17+ 10.55+ 9.02+ 9.33x  9.26x 9.25+  9.93x 10.54+x 9.30x 10.48x
2.23 2.61 2.63 2.63 4.13% 2.04% 2.32° 3.64" 2.74 3.41 2.34 2.56 4. 54% 6. 53" 3.61° 3.63
- 10.22+  11.2+  10.34+ 11.68+ 11.55+ 12.56+ 12.61+ 12.35+ 8.42+ 11.34+ 10.40+ 12.34+ 13.42+ 13.36+ 11.26+ 12.39+
4.3 6.27 4.30 5.27 6.15 4.52 87.04 5.37 5.07 6.3 5.27 6.53 4.22 5.54 4.90 3.68
I 14.9+  13.86x 14.63x 13.65+ 15.27+ 14.86x 16.25+ 17.51x 9.23+ 9.11x 11.23+ 13.14+ 14.38+ 14.69+ 15.44+ 17.58+
3.32 5.2 3.91 7.51 5.33 5.34 5.07 3.54 3.43 5.56 3.53 5.76 7.56 8.22 6.70 5.33
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