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Abstract

Purpose: We investigate the biomechanical characteristics of the cerebral palsy children when
walking with bare-foot. Method: We collected the three-dimensional gait analysis data gathered
from 33 CP children from 2013 to 2015, whose GMFCS is between I-11I, who are ambulatory meet-
ing a criterion, and able to finish the test. We compare the 3 - 5 years old group and 6 - 7 years old
CP group with the normal children whose data we collected these 10 years using two sample T test
to find out biomechanical characteristics of the cerebral palsy children when walking with bare-
foot. Results: Compare with the normal children, step length, forward velocity, single support time
which belong to CP children are significantly lower (p < 0.05). While step width, initial double
support time are significantly higher (p < 0.05). In terms of articular movements and Kinetics,
compare with the normal, hip flex swing phase max of CP children is significantly higher (p < 0.05),
while Anke plant flexion swing phase max of CP children is lower (p < 0.05) Anke power (lift
ground) is lower (p < 0.05).
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NAE TR [14], HAKMELSEHr . K (Step Length, SL), 53 (Forward Velocity, FV), 2% (Step
Width, SW), H.3Z##4H(Single Support Time, SST), X{SZ##4H(Initial Double Support Time, IDST), #i5¢7T
PR 20 JE il i K ff B (Hip Flex Swing Phase max, HFSPmax), M 5¢™ 12 2040 JE il &% K ff F (Knee Flex
Swing Phase max, KFSPmax), 2577 3 # M 7 )i 5 K #f B (Ankle Dorisflexion Support Phase max,
ADFSPmax), 342 54 # T 5 K £ £ (Anke Plantaflexion Swing Phase max, APFSPmax), & filiih /& 1
/% 71(Groud Reaction Forces Vertical, FZ1), & &I 1% 77(Groud Reaction Forces Vertical, FZ2), &2
i R 55 Th 2R (Anke Power, AP).
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Table 1. The comparison table of 3 - 5 years old children with cerebral palsy and normal children patients

# 1. 3-5 SR LESERE)LEBE

3~5 & i ) LE 5 IEH LB X R

WEZ4H (n = 26)

eyl

X I ZH (n = 85)

)

WEZ4H (n = 26)

X I ZH (n = 85)

K (SL) 30.92 +8.85 43.563 +5.894 27.61+7.32" 42.626 +6.278
SLIE(SV) 67.12+22.61" 98.91 + 14.698 67.61 +21.42" 99.83 + 14.652
I 25 S5 5 5 (SW) 14.93 +457 9.905 + 3.044 14,93 +457 9.905 + 3.044
FRSCHEAA(SST) 35.27+4.81 39.548 + 4.066 37.63+4.65 39.861 + 3.092
W FEF(IDST) 13.79 £ 4.53" 10.331 + 3.502 13.67 £4.13" 10.151 + 2.852
BERTEAMEIM BRI ) 484+ 9.903° 36.165 +8.174 42.481 +9.969" 34.590 + 6.156
(HFSPmax)
75 s - =} RE
BRATHEET B IIE 61 076 + 13382 62.320 + 14.454 58.514 + 18.864 63.010 + 9.329
_— (KFSPmax)
RURMAIL st i Rk
RS > 4539 + 5.966 4.446 + 6.974 4501 + 6.502 2.379 £5.230
(ADFSPmax)
BRI RIS 15 951 41113 —15.637 + 7.734 -10.96+11.71°  —18.887 + 6.243
(APFSPmax)
E A mb ] JE fldth i (FZ1) 1.06 +0.19 1.082 +0.184 1.071£0.261 1.056 + 0.117
SARFI 1 & B I (FZ2) 0.95 +0.70 0.839 +0.183 0.91 +0.08 0.894 +0.128
ERIETIBNRE(AP) 0.68 +0.98 1.122 +0.928 0.34+0.54" 0.854 +0.769

VE: RS S5 XTI p < 0.05. 25K (Step Length, SL), #3 (Forward Velocity, FV), 2 %5 (Step Width, SW), 83 334 (Single Support Time,
SST), XZ#%#H(Initial Double Support Time, IDST), 2% #2 3 AH i il 55K £ & (Hip Flex Swing Phase max, HFSPmax), B¢ #2040 i
5 K A FE (Knee Flex Swing Phase max, KFSPmax), 61 3¢ 1 A0S i 5 K A B (Ankle Dorisflexion Support Phase max, ADFSPmax), #RCTi4%
B AH BH JE 552K 1 £ (Anke Plantaflexion Swing Phase max, APFSPmax), & filih & % 7(Groud Reaction Forces Vertical, FZ1), & BSHbi % /1
(Groud Reaction Forces Vertical, FZ2), /& & B OGT I % (Anke Power, AP).

Table 2. The comparison table of 6 - 7 years old children with cerebral palsy and normal children patients
F2.6~7 SIRERILSERE)LRE

i 7l

6~7 % e LE 5 IEH JLEX R

WMEEH(n=7)

X IR ZH (n = 45)

WEZ4H (n = 26)

X ZH (n = 45)

B (SL) 3498+1379°  48.717+6.101 3410+11.61°  49.044 +6.677
B (SV) 66.30 + 35.27" 103.47 +21.83 66.32+£34.74°  100.92 +21.23
2550 %5 (SW) 13.75+3.73 10.86 + 4526 13754373 10.86 + 4.526
B HAH(SST) 33.73+6.66 38.521 + 3.665 36.68 +7.13 38.132 + 2.815
XK FEAI(IDST) 14.56 + 6.00 11.98 + 2.607 15.83+7.45 11.68 + 3.366
BRI 5305548081 34.249 + 10,548 35427 +641 33774+ 10.366
(HFSPmax)
BRI EAMEM BN 50 4351820° 62148413197 6124948150  65.604 + 8.547
. (KFSPmax)
RURRBAIL gttt s ok i
RS IRAAIL g 449 1 9.765 3.860 + 6.845 3.182 + 8.505 2.997 £ 5.462
(ADFSPmax)
BRI HEREIAE 460800780 171710716 1333748780 ~15.006 + 6.960
(APFSPmax)
BEI Al (FZ1) 0.98 +0.26 1.051 +0.183 1114033 1.06 +0.173
SIS AF A 7 B HL (FZ2) 1.02+0.18 1.007 +0.111 0.93+051 0.957 +0.071
BT A RE(AP) 0.59 +0.68" 2.106 +1.375 053 +0.58" 1.223 40,645

VM RIRME A x4 p < 0.05. 353 K (Step Length, SL), #i% (Forward Velocity, FV), 3 % (Step Width, SW), 237 $#4(Single Support Time,
SST), XS AH(Initial Double Support Time, IDST), ##5¢153E304H i il 5K M F£(Hip Flex Swing Phase max, HFSPmax), &5 151234 JiE ith
5 K FE (Knee Flex Swing Phase max, KFSPmax), #9645 32 $3 AH i 35 K 71 B (Ankle Dorisflexion Support Phase max, ADFSPmax), #4545
B 1 JE 5K A 2 (Anke Plantaflexion Swing Phase max, APFSPmax), A& filitth &2 1z 77 (Groud Reaction Forces Vertical, FZ1), A& &R iz
71(Groud Reaction Forces Vertical, FZ2), & & 2G5 2% (Anke Power, AP).
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MRATEEGH, 72 ILPAT R LVl D Re 52 BIRCR R0 B SO B SR A

4.2. BRRTIEARFHIE

IGRBT LA R R 5IEH LB, SREHBT R i MR W R 2R, ST ey
BN IR B, BROCHT B D B (2, p < 0.05) . i A e 2R AR AR )L AP LU BCHE LR E 2 —,
i e RS EA TR ESHI TR, SRR LT TR BT HER L e B VLA 48 46 51
FIRERMBUERTNLTE J1o HUHIAT KRB AR 58—, SR, RATAL T BROCHTIITE 0] &
BUC IR T, VA e B R L, RBUNERT JE A LRGN 55 38, EREREARI, LATALI
TAE IR R4 Fa2e, BROCTT R B Bk Jw M BRI, JFd L BRIE TCVE IR 3 STl T
25 RAGIRE R LI AT RE 2 BIPR, JFEETIsem 2P AT AR e . AT R TR M AR L, 2
BRRHPATRE A AR, T AR SEBR T eI B PG ShVE o 2P AT R RS A BRI 13 3 Vi Bl A RO
HRRIETE LA B s s R T AR AR A
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I PREFFESE R B oR: SIEH JLEAEL, BT R0 SO Ay BEW BN (1, p <0.05). AIE
FEULT AR BB A WSOURE PR SR 9k R (B 19 S A IURE RO TE 77, i BT R 2R R e i) LEL LR B
PUSCIIUEE ) B TR O RFAE BT LUBE P ST LB AeR IR JULARE £ 2 m] B a5 T4 Bl A S5 i 4 P 3
TMER TR AT o G A ) 8 o 30 A7 AE TR A8 LR R I o o T B AR 2 R AR T 52 B 5 47 2 BA
Je P A S, DR A RS E e TR R Lt JC O E L. Sebastian 1. WoIfSE[ 151 & 7 Hi 5T
BN S AL TE ST B DU KL R 3R, S0 0 (e R i L sk, T 70 (R BB S 7 PAY WO B R e 5 5 e i £
o RN E FATBTR] BE - BOL A B0 i il A S RGN I F R A 1 519 J i (0 70 RV R S5 LR )
T Fir LASEES T A 5% 19 i B e KA RGN, R 2 AT PR 3R PT e o — s BB
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T B AT AT R AR B, S I TR B E PR T VP e 5 LRSI R A 2
fiE o UG 0 TAENS SE RS ARk, RS M. 1) SRR BOM I REA R, S IUA B4 ERS 412001 2) 3
AT (KR T AT A0 10 4 28 I 2 R OO, s R i 3) HE— 5 BN SRR AR AT, I A 550,
4) R B R EEW R T B LB = 4SS0 RGRES AP S S HAR, 1034 e LI
P AR (502 S i SR THT ) [16] [17] BARIX B0 K P TGRS, IR T 2RSS IS e 1 R o,
T B P TR F BRI SEIE, BT AR AN, (B FH0B G 7 LRI St 90 AR 3 X[18] [19].
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TR
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ARG R 1A D 2 SR S N ) LB 1 = 4R SR, IR S0 A s RO 4R DOR ISR Y
[ 4F 0 v [ I LB = 42D 8 ™ M O Gt 2T on B, B AR T A B )L 35D AT AR R
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