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Characteristic of distribution of and evaluation of parameters of pressure of the

foot sole of brain and physical workers
ZHANG Qing-lai*, LIU Xue-zhen®, CHEN Feng-cai', LI Ji-wei'
(1. Department of Physical Education, Shandong Technology University, Zibo 255049, China;

2. Department of Sports Biomechanics, Beijing Sport University, Beijing 100084, China)

Abstract: By analyzing characteristics of such parameters as Peak Force (PF), Time to Peak Force (TPF) and Im-
pulse of brain and physical workers during natural walking, the authors probed into the effects of occupations on the
distribution of pressure of the foot sole. By using flat panel type FOOTSCAN USB2 foot sole pressure test system
made in Belgium, the authors performed a dynamic foot sole pressure test on 50 ordinary healthy brain workers and
63 ordinary healthy physical workers during natural walking, and revealed the following findings: between brain
and physical workers, there is a significant difference in the average PF of Toe,, Toe,_s and Heel Lateral areas of the
left foot, there is a very significant difference (P<0.01) in PF of Mid Foot and Matas areas of the right foot, and the
maximum value of the average PK of the left and right feet occurs at Heel Medial; there is a very significant differ-
ence (P<0.01) in TPF in various areas of the foot sole of the left and right feet between brain and physical workers;
during walking, the Impulse of Toe;, Toe,.s, Meta;, Heel Medial and Heel Lateral areas of the left foot of physical
workers is significantly greater than the same of brain workers (P<0.01); PF of the foot sole of physical and brain
workers is correlative with instep contacting area and foot angle to different extents. The said findings indicate that
there is a difference to different extents in such parameters as average PF, Contacting Area and Impulse of the left
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and right feet between brain and physical workers, which might relates to the difference of occupations they engage

in for a long period of time. The authors suggested that doing physical exercises on a regular basis or wearing a

custom made orthopedic insole can release over concentration of foot sole pressure in high pressure areas, and con-

stantly maintain the level of foot health.

Key words: foot sole pressure; peak force; time to peak force; impulse; brain worker; physical worker
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filf, HM). Heel Lateral (£ ERZMI|, HL), 15 3 Uil
B X I A& 1 {H (Maximum Force, MF), ikl& )
{EH#I‘EH(Time to Maximum Force, TMF), YFIJE(Impulse s
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A B TR SPSS11.0 SEi T4 58 1,
IEZSIMRAS BN Sy 157 8 E IR BRI S A
A K, WA AR ESECBCR BT ¢ K
o ZE Y PLx + 53R , K Pearson SUEBAH 3T -

Heel Lateral DX 3873406 1 {H (MF) 2% 54740 50, i
1. S5 shE A E Mid foot, Metas X3 MF 245547
TEARH B EPE(P<0.01) 0 F35b, Wk 57 8h& 2o BUR BR
Toess. Metas, Metas XIS LAAN, HAth 7 4~ X3 MF 2255
FEAEARH WM (P<0.01), A T1978h35 A Metas,

2 HRE5HM

2.1 BH. KhFEHERRSXE M 9%

Heel Lateral 2 NMX3lA 225748, HiAth 8 4~ X MF 22

ST ETE(P0.05),

MR, WS A T155 825 728 Toe | Toess,

F1 BH. KNFHEREEXEM (x +9) 9% N
g Wi 1 57 3 % (n=50 %) 1R % FF (=63 &)
E W il AWy % Wy
Toe, 95.87+31.49 114.86+45.72Y 158.81+41.20” 144.43+53.50
Toe,s 25.32+11.23 29.87+11.46 49.89+17.66" 53.17+22.59
Meta, 75.65+26.55 124.68+38.54 100.61+41.44 128.68+45.25
Meta, 122.67+36.82 158.43+41.277 119.64+40.17 150.48+36.39V
Metag 138.24+35.24 140.13+36.58 129.98+33.69 131.23+30.24
Metay 106.88+37.75 103.79+28.31 103.28+37.03 104.72+42.76
Metas 81.22+30.59 46.55+20.14% 81.06+31.77 69.47+25.009
Mid foot 120.33+41.56 71.65+24.35? 114.09+48.78 104.89+58.88°
Heel Medial 194.97+43.21 214.58+41.87% 220.29+44.49" 228.93+31.69
Heel Lateral 164.25+43.87 186.19+40.777 180.98+31.69 196.92+36.91Y

£ AMpE: 1)P<0.01, 2)P<0.05; /. 4k A 5 ah#ksk: 3)P<0.05, 4)P<0.01
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N)>Toe:((158.81 + 41.20) N); 14 J1 35 53 47 B MK F]/)N
KK S Heel Medial((228.93 + 31.69) N)>Heel Lat—
eral((196.92 + 36.91) N)>Metax((150.48 + 36.39) N), it
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B3, 15580 HATE Metas, Mid foot, Heel Lateral
3 A K TVMF 2253 AR 8 VE(P<0.01) . 2R
A X BRI SR I E] 5 A — R R, K
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VR T195 Bl JE R4S X SR I ) (B R A] (TMF), 2247 3L
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(LR 1) VA2 S R v 4 e T Ty S A Y 328 1
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M 3T, i 55 s SR 55 sh AT R
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BN ZEFAFAE R, [ARE, 1578 B0 TP IR



5511 1 TRORSE: W1, 1AT155 803 R I B R AR e SO 103

i J155 875 (7<0.01) ki 7155 sh B F e R A . AR
SRR A XA TP HAFEARIFEE 225, HEZHIX
WP A EKRTARE (Metas, Mid foot [46), itk Ss

FNEATE AR BUL LIRS X 38K 1P bR Meta, 22 5747
TEREINP<0.01), HAhA XA 1P 22 580 %

£2 WO, KHFEHERKRZRE TN (x +5) 5% ms
P Wi A1 57 h# (n=50 %) A1 57 3 (n=63 %)
2 A Wy 2 A
Toe, 587.32+69.17 582.84+69.53 679.63+94.60" 712.85+103.3%
Toe,s 536.99+105.38 520.89+103.39 687.26+80.49" 685.59+128.28Y
Meta, 487.81+89.87 498.45+92.79 552.97+98.52% 609.06+114.21%
Meta, 524.63+72.99 536.67+64.55 616.44+93.18% 663.09+102.01Y
Metas 521.05+67.15 515.61+73.09 638.93+89.60" 642.51+107.70Y
Meta, 460.74+93.33 446.67+98.74 621.07+83.92% 575.72+99.21%
Metas 407.81+96.39 397.64+87.26 563.93+106.19¥ 484.65+89.453%
Mid foot 240.65+78.33 229.68+78.24 264.15+69.08" 340.71+75.5629
Heel Medial 142.59+51.28 146.91+47.67 186.07+55.26% 192.61+61.25Y
Heel Lateral 138.39+61.71 142.60+61.25 165.36+68.57 196.90+49.9329
£ BRpE: 1)P<0.05, 2)P<0.01; f&f. 4R A % 3h# . 3)P<0.05, 4)P<0.01
£3 BN KNFHERESXE IP(x +s) 0% N's

I 71 5 3h % (n=50 %)

&A1 57 3 % (n=63 &)

4z
&My A i e A Ji
Toe, 19.69+6.45 26.25+7.267 46.03+12.36Y 39.09+10.54"
Toe,s 5.08+1.95 7.89+2.15Y 11.32+45.54 13.81+4.65%
Meta, 20.33+8.02 34.27+8.15% 31.04+9.98% 38.76+11.34
Meta, 41.78+10.78 52.22+12.15? 40.98+13.10 51.04+12.58?
Meta; 47.55+13.31 48.89+14.84 45.78+8.59 48.57+14.52
Meta, 35.64+8.98 35.26+8.65 36.21+9.20 41.74+12.47
Metas 24.58+6.31 15.42+5.68% 28.29+11.68 25.10+8.36"
Mid foot 27.3149.12 16.41+6.25% 39.23+15.24 35.01+13.89¥
Heel Medial 48.59+12.56 50.84+13.45 72.29+21.17Y 69.48+20.06
Heel Lateral 41.21+8.32 42.56+12.74 59.32+15.24 61.10+16.89"

£ AWpE: 1)P<0.05, 2)P<0.01; M. A% 3h# ik 3)P<0.05, 4)P<0.01
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MR A RTEN, K558 7 e e S AR
Meta;~ Metas £l Mid foot Iéﬁﬁﬂgipi’{lﬂl%jﬂﬁ(MF);%ﬂ%
PEARSE, Hip 5 Meta, Metas i MF £ 7AH5¢, 5 Mid
foot ) MF 2 IEAHSC, T4 2 25 Mid foot X&) MF
SIEAHDG; Wi 55 a8 Ao A WU R Mid foot DX
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1, AR T AIE BN R RSN A, fRER b
N R CNET o R 4 R geitEdiE &, 1K)
FTENFE A RS MF A ULRAHSCHE, M 2
Toe:, Meta X3 MF S IEAHSC; i) 57803 72 2 f
J& 5 Meta,. Heel Lateral XI8/) MF S A0, 452 M
J& 55 Heel Lateral X1[1) MF £ 14155,

NI T3 A4 T 55 7 I DX I T X e g
(MF)5 2 5 He i BRI A BE ROAH DG ATk, i)
55 Bl 10 2 7 e ik AR 32 B A2 R RO 140 T (A 5
Wiy, A 3 55 2l ) R 5 e T AR A2 S R A
2. 3 A PR SN . AR SRR R I B
Sk R S AR IR RS R AR AR,
SCAHEAER AR, BHELCRIRS, 5 3. 4 Bl ki S day
I, BhE Sk RS I T S BUR RS A IREET 2

JE IS ) ik AR o A A ok AR Y 2196~28% 4 1E
WD, N 21%hEm RS, KT 28% TR, Mk
155 8h# kAR, 2288 25.519% , 451 19.36%;
PRI 157 8l R PRI AR, Ze0R 27.85% , 411140 28.12% .
1558 e e ff 6.85° , AEM 1149 |, IKT155 8
FEJRA 12,53, AR 13.78° , GuilEdERI, 1k
NHENELRMES MF AR AECH:, it 2 AR
5 Toei. Meta, X1 MF S 1EAHS; oo AL e
fAJE 5 Meta, . Heel Lateral X35 MF 2 0AHE, A2
fAJE 5 Heel Lateral X3 MF 2 7R ¢, BT T
T155 S KR E AR 55 25 | ke SRR 7 4340 LA S 2

SRERAMAE, RS, RERSMEMAEEET, MR
Wi 1 AT 57 Sl A B RSN, [Tt s me f ] 2 f

EINE =13

R4 WO, KHFHERRBZXBENESES. BRAEMEXREY

T 71 57 3 [k
% 3r 4 2)

SRR ,ij;’;i;; g’;gg ERRBE ERAKE i;%i’;; gg;g{ ERAE BRARE
Toe;-L -0.19 0.26 -0.07 -0.14 0.09 0.08 -0.07 0.39Y
Toe,-R -0.19 0.20 -0.26 -0.15 0.15 0.11 -0.26 0.18

Toey-s-L -0.13 0.30 -0.12 -0.05 0.36 0.05 -0.12 0.19
Toe,.s-R -0.22 0.28 0.11 -0.06 -0.18 -0.09 0.11 0.00
Meta-L -0.02 -0.09 0.22 0.17 -0.41Y -0.03 0.22 0.24
Meta;-R 0.02 -0.21 -0.41Y -0.01 -0.03 -0.09 -0.41Y 0.46Y
Meta,-L -0.03 -0.03 0.34 0.09 -0.07 -0.06 0.34 0.06
Meta,-R 0.00 -0.14 0.02 0.11 -0.33 -0.23 0.02 0.26
Metag-L 0.18 0.37 0.27 0.10 -0.03 -0.23 0.27 0.31
Metag-R 0.12 -0.13 0.12 -0.13 -0.01 0.22 0.12 -0.13
Meta,-L 0.00 -0.03 -0.03 -0.28 0.19 0.23 -0.03 0.12
Meta,-R 0.03 0.24 0.07 -0.09 -0.15 0.21 0.07 -0.29
Metas-L 0.17 -0.05 -0.10 -0.13 0.14 0.19 -0.10 0.01
Metas-R -0.12 -0.28 0.04 -0.28 -0.40Y 0.15 0.04 -0.24
Mid foot-L 0.48Y 0.23 -0.30 -0.02 0.43Y 0.33 -0.30 -0.22
Mid foot-R 0.20 0.47Y 0.15 0.04 0.15 0.54% 0.15 -0.22
Heel Medial-L -0.04 -0.01 0.20 0.00 -0.09 0.13 0.20 0.21
Heel Medial-R -0.09 -0.21 -0.17 -0.18 -0.12 0.19 -0.17 0.03
Heel Lateral-L 0.02 -0.05 -0.17 -0.17 -0.24 0.03 -0.17 0.19
Heel Lateral-R -0.19 -0.31 -0.42Y -0.48Y -0.27 0.18 -0.42Y -0.05

1)P<0.05; 2)L: left foot(£#), R: right foot(+4 #r)

ki 157 sl SR 55 s B ATk i R 2 A SUR Y
SR PR AR o S SRR AN R R
MZE5E, AIf U%kﬁﬂi)\%% FrEROL AR, W95

hHE RWNEEA S 558, LRI R e 5
WEFRENR ., SFEHITLAT. B, KIRBEFE
TR, TRAZE MR LR R R g T, e il
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