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Abstract

Objective: To study the changes of myo—electricity of planta pedis during walking with different hardness soles of
shoes by biomechanical analysis, and explore the different functional characteristics of shoes with different hardness
soles.

Method:Using Biovision 16 channel electromyograph integrated EMG (IEMG) signals and medium frequency (MF)
signals of anterior tibial muscle, lateral femoral muscle, gastrocnemius muscle and femoral biceps muscles were
measured to find the influence of long time walking with different hardness soles of shoes on the time domain and
frequency domain of above-mentioned muscle indexes.

Result: In total the IEMG value at walking with soft soles of shoes was higher than those with other two kinds of
hardness soles of shoes, especially in gastrocnemius muscle, IEMG (434.946+133.782)uvs, MF (78.563+45.345)Hz.
The larger myo—electricity, activity the easier muscle fatigue occured. During walking with soft shoes the time of
anterior tibial muscle contraction consumed at planta contact, heel off and forefoot off periods were longer than
those with the other two kinds of hardness of soles of shoes. During walking with medium hardness soles of shoes
the time of lateral femoral muscle contraction consumed was the shortest.

Conclusion: During walking the hardness of soles of shoes influences could cause some on the myo—electricities

changes of lower extremties muscles. The buffering influence of hard soles of shoes was weaker, caused less energy
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consumption, provided less joint protection; therefore, arches of feet, might not be collapsed easily. For the feet

health everyone must pay attention to the choice of shoes.

Author’ s address
210014

Department of Sport and health Science,Nanjing Institute of Physical Education,Nanjing

Key words shoes soles; hardness; walk; planto pedis; myo—electricity

NH R BAT T 8 bR g T BBk
NG ThRE . NEAT Tkm, — RHZE R Z 600—
700 KA EE Iy ohdy R LIS B, B D B D fih
14 15k (), 32 380 Jl T ) b o 58 3 AR B 1) 2—4
i o X h s IR M N 2377 A 7R T, i AR 45 B
A7 3 A R R B2 i A 5 . WR BRI R R 08E &R
Ge ok G2 X P opli 7 U 23 RN B AL iR S X
R T DA B R G 3 g o o 493

bt 25 32 B A SR A TR KA B, A
FERRNINE L O SR iOR By AR PN (N E7/ $rie Sl UE <5
R AT B sl T R PR 38 VDR X R
AN R R R A RS A E AT A B A R AT AR 12 4y
B, FRITAS [ A o5 e IV g e 0k AR 1) 2 i Bl R B
BRI LA T8 332 B A2 W ) 0 7 T R A 45 s
Bl Y ) 8 A PR 38 7E JE BER

1 #R5FZ*E
1.1 A5x4

A IR S0 Bk, SO0 AT S b AT Rk
FE I, SR ARG A B BE 1 E A7 0 i 43 S e T
51°.62°.69°, 4 A5 Hi 32 = 0L (1) BRORE 2 T 29 il
45 R R R | v SR R A S IR R R R
103g,

T 2 S R A AT 5% X G2 3 6 ) 34 A AR A
AR WO H Y EORIOIE SR B MR AR T3
(ER(ENE N W v = = N N S R (R V1 U A N = S P2
R T SRR HRAE BRI LA 41 A58
1.2 STk

T 2 AR R A W L bR i Bk . KL 1 KR R
S RIS P IR R T R BRA
) RPN Bk AR K AR RS BR L AR A
WU Sk WL B B i LR B B AL A LR = 00 b el A%
D LA 5 7 R SE 40 i R 7 ) 1% 2% 4% FI Biovision
16 3 T8 AL AL &ML A PO He LA G R 4 LR fE
(integrated EMG, IEMG){EfbrfEfL AL BE A5 %2 B

1158 www. rehabi.com.cn

far 1y 20k, M 20 45 Ay - fift /0 JBR F0JE /0 R 4 53] A 2
AN LA B — Sk ILEY TEMG, B A i 43 B A
SE HER WUAHE I LI TEMG, 45 2 I 6] Sy 3s, 4 He L
PIbRE =K, B (EH,

FMNUR LR GERR, ZiH 5 LA [l i
JEREE ) BEN | Pedar BEAEI G EIEFTIEE N
7.2km/h 9 fd B PRGE e BB E B AE R 24Tk
60min, ZX#H I 6 FI¥Sn 3 LK BN 5 E AN
B P ) A A B — RZE U 28 R
b AR IR AR — R SRR IR AT SC G AP Smin
P Ew &/

1.3 Sit2Eohr

F SPSS11.0 e it (- ab B, 25 5 FOF- 20 5+ b
WL TR, AT ¢ K8 WUR & 7 290 ¥ # Pearson
AT, IFLL P<0.01 10 22 5 8 B MK F

2 &R
2.1 F L 5 L AMREAR 0 [ AL 2

A ) 2515 5 0 B A28 25 J 0T 0 47 WU A, /) [ 25
SR TEE 1 — LRI (775ms) N, TR ATTE IR
HHTAL sSEMG 7E R £ 3 ], sEMG (B 5=, 242 3)
TG TR R, RIEIRBIEEN 0, fESCEMN,

Bl —ASERARTmRNARANEE(BRE)
TFER

i E i L
ik 1L
JBe 1 L

=K

DOBWE ©® ®E®O®W®
ORI HAF S ;@ 15 3h , @1 sh i 3 @13 R O % 1, ©
S (O B o ; @IS B o ; Ok 2 50 ;08 sh h iy, — A4
AW (T75ms)



2010 4F 55 25 %45 12 )

sEMG fE {7y, 25 A2 AT, JF g3, 28—
MRS ETA B R, MR SEMG {55 2 )
(14 S IY], DA R 5 i O iy 41 B, 7 e i 5 5 M D
B Ml 2 IR B R R AR B LIS (B O AL
sEMG {55 3 2 B 7e s 132 8l J5 1 2 s i, T
IR B AR T 1A AT A B AR S 4 e S AL
TP, il shIBcE B e i AT sl . Sk L

sEMG {55 2 BU7E4R 3 I BB B9,
22 ZER[EEER RS WU S (a3
X R IRIOH AL, X 2R [ A Tk o AR R b
A IEMG 5 HFESR (medium frequency, MF)#E
AT ARG Smin SRAE 1 B L 13 48
TAERESR  BAMRABIBGE SRR GE 1),
ZJ7 2500, AR AT IR AT, HE

®1 FAEAETELEPESEN IEMG 5 MF (ws)
E LS JI2 B i UER 23 L JHE B IVER 43 1L e RS AR 23 WL B =S WUAR 3y L el
TIEMG (uvs)
R 428.781+88.284 434.946+133.782 206.872+94.653 157.128+87.822
ST S A 390.846+132.217 390.448+176.006 179.391+131.959 146.308+91.690
Tl G 376.23+126.539 412.483+193.618# 217.097+77.011 171.910+79.088
MF (Hz)
R 119.479+67.840 78.563+45.345 V< # 79.919+43.443 232.188+57.453
ST S A 123.609+43.634 92.848+41.633 +¢ 78.679+26.536 317.277+79.549
Tl G 122.678+36.351 88.783+24.102# 77.726+30.383 316.942+50.265

WL, AMU LS e =k LA R L R 52 e, ol
DL, i B ELAR SR T HE 55 sl B] 9 LR R 7 220087 Rk T
W AR S FRATHE ST TEMG 5 MF B 2558 T 4R
WEALALBE B TR 2 K# B R TEMG B R/ —
FE T LAAE B R S 36 i LA AR A2 (AT IR ) , 76 4l
AR, PR N SEHT Y TEMG 1R Ry 3R EAE SR 5
XF B Smin SR A 09 B AT AR E AL AL BE MF
Ak 3N 2 FH 28 AN ) EE 25 A7 I B0 B0 B DL S 55
SRR, WL 2, % R PUB LA A TEMG 2517
PR AL AR B, 2 RS BE R, R0 WL R (B R AR & T 5 4
PRI R R Y R HERS LY TEMG R 30 E I 4
TESS 15 43Pt JHE R UL A AR T & |, 78 32 sh W) 1 3h
AT Z B L, TE5 15—45 408N, 2
Xof 1 B faf DA K3z sl 20 2 s, T TAE A
o7 T HUTE SEAR B AT DLAERR i 25 B i 1Y o b
iz s s 2 504, e AL T %, [HR 2R 45
S LG B 12 2 AT, 2R IR ILH B 2 T4
UL 3, B 4 o AN FEEL AT B Boh i HER WL M
AR, JC W i 25 AT, BOREEER LAY MF T
Rok p B 8, Al 7 o R B 1) AR AN B B IR S R
FEHOREELERT 15min P HER L MEF BT B 356
15—30 434P N 2t ETF#a 3, 30min 25 BT Rk,
2.3 ZERIAEEATAE R v MR B LR e a3 B

F SR 26 7 22 434, B ] 45 52 B4 B R0 FHE B
L TEMG 5 MF A 520, 755 10 4350 i 28 5105 ik

B2 ZFARBEETENORIAR IEMG (FREWXL)

6
5
4
3
2
| 5 L
i 5 L
0 e S L
» e 3 L

SEHOREE P AR SRR

B3 FARESTHEBIN IEMG (FREL)

JE 2 A I R0 3

&5
&

o ;
S L o= N

IEMG (uvs%)

0 15 30 45 60 O 15 30 45 60 0 15 30 45 60
FEARFEELATH B (min)

) TEMG 5 MF 5 H At 95 F 8 i 8 (%) TEMG 5 MF
B SE AR, FESS 45 AP T, 3 RO BE Y
IEMG 5 HAth WA AT B LAY TEMG a3k A= 28 1k,
7 M 221 ) 25 B JEG 3 ) MIF 5 HC At 79 7 A8 5 46 ) MIF
MR A 53 A TRATT R R e ) T AR wT LA
i, MWL TEMG 5 MF a3 2eny 5 #2 ,y=
0.0021x°-0.049x2+0.3429x+0.8512 , R?=0.8235, ]

www. rehabi.com.cn 1159



Chinese Journal of Rehabilitation Medicine, Dec. 2010, Vol. 25, No.12

4 FAREETENEORMALN MF(#RAEX)

4

3

2

' B L
R 0L

0 TS L

-1 e =k L

FEOREE AR oS g

5 FARESITH MG MF #3%E (FREH)

1.6 2% b e
L4 o R
1.2
1.0
0.8
0.6
0.4
0.2

2 A RIS R 2F RIS

MF(Hz)

0015304560015304560015304560

(min)
FBCEGE U SR [ B A 7O R 5 I R X T
LAY 52 ) e HAT 725 3

3 g

HIZL MG AZ 04 [ 25 23 M A5 RO Ak 19 A2 5 e 1
Yaka HIRPA AR R o 2 rp 2 B IR R AT L L B
&SI B HCBOREE B — Lt  FREREE 3 )
PO RAATE TR S IR RN, B LR L
4L P S 2 IR I T A 56 MY, A 1Yl B R
b

I BT LA B A 20 25 R ) rp SRR 9 SRS
HESZAEAI I oG R, PR AR o ol A2 B S
WK ER 1AS T B e UG DR b i R it K A A
REHZ G o MR WU 45 1 8 B LA | A 422
Sy IS BR AL T v 1B Bl i S A RS AR Sl R e
B HTWLEE A 2 AN BOR 36 s g e, LA L Bk
PEE ML, R AR B 20 25 SR T b B L T 3
B At DU R AL PR T B, 45 5 I ) B I PR s
T LRE 5 e A2 98 5779 By i LA i 2 32 284 e 5
A TR R BRI R M 42 B 5 4 sl R L

1160 www. rehabi.com.cn

HO TG Shae K, Bl BE 1 1 B 3 A8 1k B B A LW 45 1Y
B[R] AR J, FRORCHETE 4 525 b ) S B 5 b | A2 5
SO RE A B ) A A P A A R R LR O
F-E A, 5% vl ) B[] 398 K R 7 A B e e ] SE 4

TR LR TEMG R84 w5 7 At 795 b i 2
£, AL RGO
IEMG A 434.946 £133.782uvs; % ¥ % fifi i B Y
IEMG & 390.448+176.006uvs ; % i Ji5 # () IEMG Ky
412.483+193.618uvs., iz LI 45 3 227 42 3 35 3
JULHL Y5 S K It ] 114 25 £ 0 2 7 S ot 2 1)
JEEBG T s /L o  A T PR Wi 4 32 AR AR Bl
PEBR LIS BB K, i [H] 9 28 b 2 AR I 2
AR ) AR I AU ATLIIL PR A e R Bk
FULRIL PR WA 40 32 A s 432 3 5 432 gy v B0 UL P 3% Bl %
R, B ] ) 28 Ak 32 B i 4 sl 1

JRESMI LA PR Wi 4 B AR 4 sl b 19 . 2 sh AR
LR ¥ Sh A A, Bsf T) 119 28 b 32 LA B 3k B T TR i
138 BlE | A5 L 25 A 23 2 5 0 LA A FE B
TR RN R L B Sk L,

JBe =S LS M WUZ RS BTAL, e i 2
FHE S, e 3k WUNLP W4 3 224 sk 45 3h 5
PR TN TR Sh A, I ) A8 AR A T A i A
S, 2t Uk U 4E 51 R AR S p i =
A, ISk WU Y 4 32 202 31— A1 s 1 1R
FH B 142 Bl T 3 Bl 4 — 1 e 2 ) 4 2 S 1 A
fgyno—mg

BE A BEE AN ET IR AN M BE R, 30T b L
B T b 4, I B f% WSO 2 b T ol R 1 s O o A
T E s 0 B R B b | ) s b T 205 7 — S S A
3, T HE S JRARFTHE 3 HE 8RO, A5 f P
RS . KAWL, 23 A OB IR T8 80, B0
b A AR 2 FELAE FH T HiL T 04 0 R T AR R — 3 F T
H B 0IE AR | Bt LA T B A F HE 3l AR 309 170N
Sy B0 5 B SRR IS, W, th 5 B0 57 Ir LA
ATV R I 2 REE 3

S % Uk
[1] K R, X0 Aouk. 4 8 A 58 4 45 05 28 00 25 25 43 BT (. o B B A
2% ,1999,11(1):31—32.

(F#% 1165 )





