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4

TR AR R — %8 7> m
TR AE QIR — 8 LU 71 87 58 A2 I 58 TR 01T
AEJTI o @K B FC R A B I
RS Bl s g WL P 3% B S E B < M (Chiu &
Wang, 2007)  Ft DURGE B # 2 s 4a B RE B A2 1)
A N B AR AllR T 4> B B AL RE ) ATl
HERERY —FH A SUEE) (FE#E - 2001 5 MR B ~
J7HERE » 2000) o IEHEATRE R EF ZIIEE R AT
A At AT I P S S 6 17 UL P 1 B Y R B B
A o LUBCT I B 6 B L AT S A R S R AR E R
B V5 B R R G BB E AT o — BAE—IRE
AR g E LA E R D RE - Bl A
HCREE AN R A R B R BT Bl TS S IR R 2P
fE (Magee, 2008; Nordin & Frankel, 2012; Perry
& Burnfield, 2010) °

LA S 8 AN S 1) P o LS B B AR
BB 2 EKEB % (Ekstrand & Gillquist, 1982;
Wang, Whitney, Burdett, & Janosky, 1993) ° —fi%
N AT RE IR ER O BB & A Bl ~ AR REAY ARG U7
X~ ANRZES - LA B G E SRS LA B 5 |
FEC L 1A 3 B 1 A A P o B 5 B 2 (Heertling
& Kessler, 2006; Kisner & Colby, 2013) ° JILIAZ
R AN 1Y B R 0E % BE Y B2 4 (contracture)
T HE G5 1 B2 4 (tightness) (Hertling & Kessler,
2006; Kisner & Colby, 2013) ° & fig ;& — ff ]l A F1
ATV I 2% A e 50 P A T 25 B T o8 e ek
1B 1 5 B By [ R - UL P R A T R R O A
R w RS ) B AT TE B S KA MR (Hertling
& Kessler, 2006; Kisner & Colby, 2013) ° HEZ AL
e M 5 IR B 500 B TR R BT LS - TR JEE SR i S A
SR IRF W] RE E 5 8 R R A0 1 i ok B A
OB E - (e R A R A5 JUIL st s i 80 25 DA 5 RE %

P IEH P RE (Armand, Watelain, Mercier, Lensel,

& Lepoutre, 2006; Magee, 2008; Perry & Burnfield,
2010; Svehlik, Zwick, Steinwender, Kraus, &
Linhart, 2010) o MEM5 L2 08 & {75 o] FH 1E & Bl ER
sy 7 AT R IR B B R s DL R

& ] DAZE AL R RS L (58 R A A 2R B H O s
B > BCTE A B IRF o 3 0 Ik R 00 2 DU 90 E
5 WL 5% #5000 B 2 A2 BRFIRY 1B . (Houx,
Lempereur, Re'my-Ne'ris, & Brochard, 2013; Perry
& Burnfield, 2010; You, Lee, Luo, Leu, Cheng, &
Wu, 2009) 2R » B 52 WERS L 52 4 i 20 RERE B
SCHRRFE H R RS LR A 1) o 51 RE — SR T Y 25
HE (Wu, Lou, Lee, Chen, & You, 2014; You et al.,
2009) o (Kt - T ZE A A E AR 7 NAEE AT
FHRE AR » DURE AR I ] 5838 R AN IEH B 1
B Ath B 8% BH ALY R M5 55

B 2 R A PH AR M 0 L P S O B —
fiZ2 47 /770 (Hertling & Kessler, 2006; Kisner &
Colby, 2013)°Behm, Blazevich, Kay, 1 McHugh
(2016) [o] s 25 WY B 9T 45 AR RE 2 hiy AT LUK S
JUL P B L MER §) S RS > N AT LS o B S 0 3 )
& (Behm, Blazevich, Kay, & McHugh, 2016) °
Radford, Burns, Buchbinder, Landorf, 2 Cook
(2006) B[] BEBIF 5% 5% 2 1 15 A5 UL ) 2 17 R ]
FIRF - B R 11 B8 T A4 {6 [ S N 8E K (Radford,
Burns, Buchbinder, Landorf, & Cook, 2006) °
Fowles, Sale, 81 MacDougall (2000) K/ i RE
FZRLTERG WL 30 73 88 % 37 BIAT DUSE R BR 611 75 i
Bl 6.5 & (Fowles, Sale, & MacDougall, 2000) °
SR > A 30T Y (0] T AE 52 RETS 0 B3R A7 AT S S )
KELRY L BN 7 AUE B B T E > fETR 2
B EB R RB AT AP - A E
Bk B = R~ R B R R SR A B K S R
#EH ) B o (2T EAE R ML A R B USCHE B 5
B Il a] G 1E A 52 8 - A0 L A O S #E B AL
N R (Behm et al, 2016; Behm &
Chaouachi, 2011) °

kB3 UL ) 2 B B8 A K2 2 LAY T IS 1A 5
METERART » & 5 0 B ERBH A TS By Bl 5[ #E T BB
BT A R MA 5 FE (Ekstrand & Gillquist,
1982; Hertling & Kessler, 2006; Neely, 1998;
Riddle, Pulisic, Pidcoe, & Johnson, 2003; Waryasz
& McDermott, 2008; Wilder & Sethi, 2004) °
b > 1R UL F 5 R 25 7 AT LAl 32 Mk s LAY 58



15 12 Bl 5 SR B 01 1 i ol P 0 ) B o [
E WY SCRR - W/ T 5 B Ke 6 B IR RS L B R RE
A7 RS L B8 4 & A RE BV §2 % © Johanson,
Cuda, Koontz, Stell, I Abelew (2009) Hff 7% HERS
FIUER RE 22 5 350 R 155 UL 8 4 & 10 — st A 8 20 B
(R 5528 > i R o8 T 2 oy L B 7 1) LA 78 AR BR 35 3t
1] A Rt St HUA [0 1 i oK IR R T 7 e oy A B
R AP T R e ST 2 2 B > R BVRH R BE 1% 10
A oS NG LSS #i & 19 S IE % 2D & (Johanson,
Cuda, Koontz, Stell, & Abelew, 2009) o i S8 it 2
(R BFF 22 BE T B AR B R SN - BREF ARV i KR
Jei 2 il & S 2 /) (Schwartz, Rozumalski, &
Trost, 2008; Wu et al., 2014; You et al., 2009)° {H
AL BRIT BN » SIRIEH B R E N
ARG o RS WL SR #2178 B K ) B A i
R B 7 2t 11 B wA S A A R S S IR R D R
(Wu et al., 2014; You et al., 2009) ° & it » A #F5¢
() =5 S H 09 7E > PRET 3 8 25 K7 5T MR 15 L 58 e
TEIRAE D BB AT B2 8 » 75 LA Bt 42 {2
i LIk MERG LR Ha & D e -

—  RER

AW TR 20 17 HEZ IS fie ) 2 e 22 6l
H (0 B 10 (B M) TER R - fIiE
B ELBIFE AT 10 107 B B EL IR I3 L 33 8 5 1F 5 1
B2 E(FE R - ERREEEH
e LUIE IR 38 sth 1 75 =047 A o SR A AE A2 il #E
17 10 73 A8 A2 LI 155 L 25 0y Gt s SR A 4 o J
55 WL 2% R 1 0 G 2 DA B 23 B (D Bk & 34
T KRBT E 2 MiE HEEE TEAAT (subtalar
joint) HEAIAEIEFRAIE F o LL—IEHER BB E A
#8 (Model J00240, Lafayette Instrument Co., IN,
USA) I 5 PRER &5 e 2 il ik KA (Norkin
& White, 2003) o B2 fif kH Y 28 43 420 8 15 fi K ERL A
BT T A B AR 0~10 5 > FZE I 7 558 {5 4
A KR 15 B (Gross, 1995;

A RN BB RIS 201

Perry & Burnfield, 2010) * Ffi 5 & 55 2 81 & &
3% SR [B B01 91 155 50 9l D90 B~ S5 A0 A K
{147 ] e B 3 5 T S ) B BRI B~ B R %%
SCH 5 RAEAR o A FE N AR LB K2
AN ZEgF A EE  ERatETRS
Bl R IE S ER SRS E -

X W AH & oy BRR A 0 29 1) B R A 2 R AH A
R mEN A > FHSEE S BN S Ik
HEES2EE - SN TR GREK S
AH o AR I 53 W AR o A S B P K R RS T R E A
Sy R RIAR o DUHE R A EL B A R o BRAE ZE A
HE2 W Z I - R ERIIE L)
SRS 24.3 (3.0) % ~ 167.1 (8.0) A4 F1 60.8
(8.3) AT > BimMENAH 2B 23.1 (2.5)
%~ 164.1 (6.3) A5 H 58.2 (7.5) 28T » FEHI#H
SRS 22.9 (2.3) BE ~ 168.0 (8.3) A4 F 63.6
(11.4) N °
=~ TASRERE

ASTFE 5% R FH B 5 B S A B3 ) R R 6 U R
B2 HENLES2E - ERBUEEERFE
EAL G b ROEREEE o ARR AL IE o ROt
AL R HE % & 2% Kadba, Ramakrishnan, i
Wootten (1990) Fr#$ &MY Helen Hays FUIEECHY
1% (Kadaba, Ramakrishnan, & Wootten, 1990) °
RGP E S EMTERN B > DR ES
TR B R ET R~ RARSMEIR B ~ B E
Sf EER ~ NBRIE A B ~ BTER ~ S R AT R A
AL 2 = P e SR AR o 0 PR R M B H O
V5 1% B A IO EC - A H FA 4 SO AR B A IR B
RG> DINEE B R IR T I BB i B F - i
B % # (Motion Analysis Corporation, Santa
Rosa, CA, USA) ®IE5 4% LI 60Hz HUAR
FEAS 4 o 38 LR 5 RHS U B o 6
AL - i A S H Motion Analysis 23
)BT B (L R S B DU RO BR g 22
EER o JHCRZ A ML AMTL B3
JIt (AMTI, Watertown, Mass., USA) LL 1000
Hz HUR S8 2 5 6 B B 28 Bl 17 28 RF 0 Bl e > /)
Wy 1 EE R
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= - WA3EERE

B W E R AH ~ R A L AE R T A
AETT WA (B S 0 R 55 AL 2 400 3t o ] 5 B
5% I 2 R B2 DA & = R AR 3 G T o
X Hi 2 R AH FILCE 26 — [m] & A Bk 55 VL 25 i 2 380 st
CGERLAT 4RGN BT e IR » FH
e & IR B IR [ 3k 25 77 8 » 2 1% 37 BIEAT — [A]
& BB AL SR s B AR (FE L% R LG -
(5% i 2 T 22 1L E S AT 2 AT 2R R A
% o KIS 25 78 P AEIT EERL 1% FR R E -
AW g — 7 gE A B B E EF A RS L 3 8K
& o fEE B AT a BRI i ST ¥ 6 (1R
A AT SRR R o S O [ % F e
— RLLE S NS (Intra-reliability) © #f
REUTHBIREE 0.78 > MIRAIHIE RG22 R
(BEHEZE) 15 0.2 (1.5)% -

ERG IILZE R /2 IR Kisner B2 Colby (2013)
P8R HH A9 4 T2 AL B0 - F — (7 W) 3G %% il 177
BT FERLERLE 1 PR (Kisner &
Colby, 2013) o 2 Hj 1 K [ B2 2K 8 HI 2 AR B8
Fowles 5 (2000){E ff 5% A1 Fr £2 Hi Y 25 Fi7 22 B
# (Fowles et al., 2000) o 1T BERGHLZEFLFE
B b2 B NS IR L IR BHER R E o WBIG IR
fill — =[] € 22 B B/ MR AT o 55— FHE 2
B W 2 MIBR > (R KRR T B A 188 67 £ 1E 1
1B > DURHE T 48 LU T U7 1 e ks ) 5 [&IR
A SEAE R M2 b S 22 B 2 R 2
‘B BEUT i it 7 YR A ) b T YRR T o (2R B
(1) % 2 o Al ) O 2R A 1 e il o ZE T IRE D
Bl R BOR FrAE G NS IS A A > —E B2
H B IGMHRREIN » HEFE 2 /08 o ARIRIRE 30 Wik
FEAT N —REFERL o —HEFR 10 X > MEFEAI
HRs 20 77 8 ©

s - —.

|| NS

1. {EFEHIBEEA -

Pt B B 22 B 3 5 A 25 R 1% R R 3 o2
k1% AT D REHIG - B BR 2 Bl (£ RS — B
JIMAT T8 W BERE A R RE B BRALGIT R » W
S 5 B 7 MR A B B 22 B R RE S — B
TR E R 2 A B R E R o & Barh DL 88
VER AT MW A5 - B4R a8 ek € I IEZAR 5
140 #3/57 8 ( Rebecca & Carol, 1995; Wu et al.,
2014; You et al., 2009) ° B i 22 Bl 3 571 v 28
% fi e as DA bRy 75 AT - (B AT E T2
FEEaREE - FEER2HE L HE
W% o I = KRB AT A B AL RETT o A

0 ~ BRI DT

B RD AT a5 Pt USC B8 B RE Y TR ] 72 778 A 2
iR 55— BR M R 4 2[R — 5 B P 20 2 i Y — {1
SEREIDIRE (stride) @ AT LAZD REE FHE (€ I 52 26
— BRI GALGEREI RIS (step) B o DREHEFY
B KOG BR B 22 R i AR e Y Ay 1 A
Bl > #&H Motion Analysis 22 FTfE 4R EvA #lI
OrthoTrak #X# (Motion Analysis Corporation,
Santa Rosa, CA, USA) HERHHEHLET & » m] I
A2 2 8 CPRRE ~ DHEEUSTTHRE) - BRA
8 88 B 1 S ) S A o o > R A R T R
SHIER - R B HE A B /E SR 1T (sagittal plane)
() RE AL o HTA S )L & = HE T Y ) & o
tEYE{L (normalization) fi DA#S E I REEEKR -
(B8 £ A7 5 Bt [T S 7 B & Rk R o S FAT A HE A
R — 28 BEA I H o koo WG L K 2 R A



Hawkins 81 Hull (1990) F 5% f2 it B 22 fd A i B
EEHELBERG L = B (normalized gastrocnemius
length) /15 R Ji 43 pHfy A 52 00 MR 1o L 79 2 i A%
PR AR R DUE 5 H A (8 I 155 LA ) R s Bt )
fEHEL R (Hawkins & Hull, 1990) o 8 22 45
AaE

FEHE(LBERGALR S = 0.9—0.00062 x [
il A4 +0.00214 = (90 + R fi 8 /4 i)

N ARy o = Ma B R VAR 7 - L Eaee)
M5 WL 5 R A B IR o K ERG WL R B o A B IR A
R IJERG L= 8 A2 A IRg ] th o] JE 45 > 3 LD RE
HWE I L RR -

AN HE 5% A B R AT R T B i A R A B R
A o B EE LA R S IR EE LA PR AR I
(20 78 Je IS L I= B2 A P AN [R] o 20 8 I 1) A
BaER =2 CPIRERE -~ D~ DT RE
B K ERG LR R 5 AR O BE D) ~ e KBRS WL R
RFA T I BRER A R (BR ~ IR B R B 811 1 O IR T )
Fth i A ) (AT~ A B BN E T ) o RIS
WL 5 2 0 i 2 0 R 3R 28 R U IS A 3 75
Z BB R IR B B ol A R T HEE R R
RIS L= 5 o 5 RR o =55 7 60 17 O 153 UL 58 i & 7
WERS L FE FIER A 2D BB 2 8 > R SR & W
{16 M (% - 1. WERS LR hir 1 1> SR A =5 R A AT
X it A 25 i AH LE TR AR IR Y 20 e B RIS AL OR: B9
HRo 8 o 2. SR 75 R AH R I P22 iHH 18 TR AE IRF
20 RE B RS L = B R A 72 3 o IR AT BRI
TR BT (one-way ANOVA) 7% Ba fH Al [K]
+ (BRHEZERLAH ~ SR FE S AH A R R PR R
2 5 A% WO MR B ~ TRERT D RE I TE
1) A8 BRI A K IR S L = P O 5 %88 = ST BRI 1
SR T AT BE B o (IR
p? (eta squared) Ft BMETBIR R (effect size)
(Portney & Watkins, 2008) ° & #2 K2 0.138 X
KRHIGLIE > g2/t 0.138 2 0.059 K HE
KUK > p2 12 0.059 £ 0.01 FICE/ NI E
(Cohen, 1988) ° & %8 F 8 /) M # &1 % B i 8
¥ > B LL Bonferroni £ 1TH&R LB M o %

A IUER S SRR RS 203

A AT A i~ By v AT S B A 722 SRt A BRI
TR F R o &% - DIECH « B
(paired sample t-test) {5 & 75 HH 1F Z L 1% R HE
VI Gt IS P I 3 L e B8 TR R IR o K 3 L % B2
Wy 725 o (ERC¥T ¢ B ALGT 5 B R Iy > IR
Fl Cohen’s d FF H#H it AR = (Portney &
Watkins, 2008) ° & Cohen’s d #ifE Ki® 0.8 &K
I3 » BUE AR 0.8 2 0.5 PR A S
AENP® 05 £ 02 RE/NHILLE (Cohen,
1988) ° #iatBHE KHEZTH p < .05  FrAMaT 7
Mg EF B F Statistical Product and Service
Solutions (SPSS Version 11, SPSS, IL, USA) #X
HEOEITE R -

4.4 %

11 B2 4 25 R AH ~ A 1 2 L HE R O R e
I E 2B AR A2 BT > #METHS R
FUR MM FEl - B E M R -
W5 i 2 7 AL D FE R L S R A 25 T 1% 1 7R 25
H (FEHE2) P15 8.4 (1.8) EEF 15.4 (2.9)
& BRMEEEERN S 7.4 (1.0) B 7.6 (1.3)
FE o PEHIFHES 18.7 (2.0) EEA 18.6 (1.4) F&E - 4
2% 1 B o 5 6 R R A A R RS AL IR B
1% > BRG] S SR — A (E 2 57 BT 2 0 Y0 A B
BGILREARBEZENZR (p<.001, 2= 913)° H
1% LU o3 i BB > B 2 LA IR A A 2 4 A
TR 22 57 Bl R B MES b - ERG LR B B S iR
IEH PRI o fEFER R R A > =4
PG EELDEEENEZERE @ < 001, »2
= .857) o M — 1% LI o A BN B A L
FHL T MRS L IR R B A R R A R R
2] LSS IR RS LY gk B o SR > M G R
i 2 A RH B e e R B A 0 E BE R 1% R kR
ARG FA) T B3 UL S 55 R B 5 W L e il /N o

EATR 285 » AN SR
B~ WIRRE ~ AT E RS MEE TS (R
1) o 401E 2D Aiow » BT R R SR HE 2R B A ~ B
I 2 7R R I 5 2 T RE 1) JE 5 UL R 2 P R 2 ey
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w A AE IR s R X o B A 2 AR B R A 2
FLAR Y 25 85 B R RS L IR B B PR il RE R » 38 42
g 5 - (H7E MM Mg AR (£ -
b 28 BT 1% 2 4R S G 0 I A5 L = 8 Rk A R
) i A RS AL S FEE IR - L 48 A1 EL O PR IRR A
B R HE N5 L = 55 /D 17 28 7 1% 3 R K I
IR (p <.001, Cohen's d = 4.102) » BHHZE R
R 0 L PR AR A R R B o TR TR E R
T KRG L IR 55 WA/ 17 28 7 1% 0 R K Iy
HIEE (p<.001, Cohen's d = 2.926) ° L4 HEZE
FLAE R RS L I 5 A 2 0 1o 23 i 3 G R R A
REHERAZE 25 (p = .433) ©

>

C
8 20
o 400 =
2N &
H )
oo g\
=1 o -
ponty iy
& 20 me
0 50 100 E "o 50 e
e
BREEE (%) WREFAE (%)
D
1.15
2 S
;EI =
=
& i1,
o S
E =
o
& |
& 1
100 0 - .

50
SR ) REM (%)

2. ESREBERREBN EEEHE D B ZE A
RIRHY (A) FREAENEHAR « (B) REEIEHAE -
(C) REIETEEEHAEN O)BRIRENTIIFR
BELEIR - BIR (—) RRFEEAENRIE
2 - BhR (... RRBEEEEBAFENVRICIBR - BiR
— KREREHIFBAVELIER -

>
a

S 20 9
5 i
g 10 &
R R
X g 1
= =i
z 10 = 10
é - N
= =
-20 . K 20 X
0 50 100 0 50 100
N SRR (%) SREHEE (%)
G 150
2100
R
s
2 50
=
Z
ﬂ 0 50 100
- S RRHAIH(%)

3. S RREHRREENER T BIREN
AR (A) BIRMERZ] - (B) SRERAMER I
(C) REIERERDFTIRREEEEIR - EIR ()
NRFEEAE - BhiR () NKREWEENE-B
iR (—) RIEEEHIE -

FE D AT G B T 5 BR 6 A BE U7 T - R A EE L
A~ B JHE A A R L R P I S % B B A 7R
B b aE 2 A~B A C Fim o B A
FEHIBR AT S (L) siE (RE) JTm A
FEsR{l - 6 B R ERBRATE M (EE) sihE (&
f#) 751 A RL L - 8 C RS ERBR AT Sl (I
fiED) S i (RUE) 51 A AL - BRI
5 o RH R AE % BR AR A L AR A A (L R 2CAT
WL o ABAEDRERY BRI (R D REE I 60%H1T)
HE G R A 2 L i 8 B e T 2 AT AH 9 o R S
TE 2 I M e 5 5 e Y EE AL o AR 1
Pt (ETDRAE Y i KR RS WL BE I - #5407 10
i h A R EI AN TR B (p < 001,
p? = .533) o SH1% LB R B A 2 10 R BB A d
2 L AL %) B 8] 1T 5 A IR S oy o R
e 2 7 A B R A R Az L P R T e R
T o (ETRGE I i KRG L5 BE IR - R R
it 5 B2 7R R 2 BAH B I T RO B (p < .001,
p? = .514) o S1% LL B R B A 2 10 A BB i de
25 RLAH 1 FR (B 01 B B OE R PRI A B i (R
1) = B 2 7 L S e 8 2 A7 L e o D e



BEE 725 o Ul IR 7 S0 R B 0 A PRAE Y B K
R IIL R BE IS 1) Fy RE SR S R0 8 (R 1) e

FE R E IRF T I F7 77 10 > SR A A R~ B
e 2 7 E R AR Y 22 AR S 25 05 1m0 B 7R 35 ) R
fedh#RanlE 3 A~B A1 C Fros © 6 A BaTE (k

FEAHRERTD REBLGH L R EAVZE 205

) st (BfE) Wk 78t - & B 5N
frm (EfE) sCOMETE (BE) A A T s
e [ C RdtEm b (EE) S|t (BE) /Y
b 8L o DRAE W e R BE RS LR BE I - AE 1
K721 5 07 i I TR B N (R 2)°

®1
EHGHIRE » LEFEEZ ARG B BRI FITE (1EEZ)
HERI=E 1. BEEAIE (v=10) 2. BEEEAHE (W=10) 3. [EEEFHE v=10) FEUR ERIR
ERRIRENE RIS 111.06 110.84 113.26 . [1,3]1(<.001)
p <.001
RE (%) (0.39) 0.21) (0.43) [2,3] (p <.001)
BN ABES 112.56 110.89 113.24 . [1,21(p <.001)
NEE (%) (0.62) 0.27) 031) p=001 {131 =.008)
' ’ ' [2,3] (p <.001)
[ SRIEE
139 137 136
548 (51D =
SHE ($/D) @ ©) @ p=.292
_ 1.085 1.133 1.129
ﬂ: = i3 I\ =,
PREE @R) (0.068) (0.096) (0.077) p=364
_ 1.261 1.295 1.275
H153 i N\ ) =
STRE @R (0.080) (0.103) (0.086) p =698
= - . 111.19 111.22 111.40 _
RERAFBIRE (%) 054 (wL13) 0:64) p=.97
IRERY TR ABERZH ISR 435 452 46.9 _ g0
(% SEEEER) (5.1) 43) (4.4) pe
RENAE
S 8.3 3.0 9.9 . [1,3]1(p<.001)
HREED () (4.8) (7.6) (9.4) <001 [2,3] (p = .003)
. 133 10.5 5.7 . [1,3]1(p<.001)
RREAEN () 3.7) (3.0) (3.0) p<.001 (23] (o  .002)
- 13.0 12.1 11.7 B
EREAEN (B) 5.0) 2.5) 32) p=.718

it MEAEEEARIEREEMN « RRNESHARMaSEEH  2BERRERETE - RRSHENRBERESMH - () AREEFNEIEZNREE p<.05°[12) RLBHEL

BrhiERY | (RHRENME) AHER) 2 RIREENME) BREERT p<017-

&2
EHVEIR IR FIINE (1FEZ)

HaRI=E 1. BEEARIME =100 2. BEEERE =100 3. EBZEHE =10 FEUR
HEERT) (EEY) (g;) (i:g) (2}21) p=.104
RRIEMER ) (RE%) (fjg) (?Z) (?; =204
AEEIERT) (BE%) ”ZS:;‘) “zzj) t E:Z) =053

& ERDEERRIDNERY] - RRENER OMNRED CihERT] - SEAREETELT - MIBERDFRER MOERS - () AREFHEEWREE p<.05-



206 BEEEEEES 52 B 2

B3

3 25 BB FE BT 2 v O R G LR A
R R 1S AL 2 R > 2 7 1% IR B 00 6 2 e e o7 1
R B R A A AR ORI s R
6.5 £ (Fowles et al., 2000; Johanson et al.,
2009) o AHFFE A A AR ARG SR > B Y R
A B A B AR R R A 7 B o R
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Abstract

Introduction: Fast walking is faster than stroll or pedestrian walking and is often recommended for
fitness. Poor muscular flexibility can restrict joint motion and affect walking movement.
Gastrocnemius is a common tight muscles found in lower limbs. Static stretching is frequently
recommended to elongate tight muscle. However, some previous evidences suggested that acute
muscle stretching might impair muscle strength and other components of sports performance. Thus,
the purpose of the study is to investigate the acute effects of stretching on the gait performance and
gastrocnemius muscle length during fast walking for people with tight gastrocnemius. Methods:
Twenty volunteers with tight gastrocnemius were randomly assigned to a stretch or no-stretch group.
Ten healthy volunteers with normal gastrocnemius flexibility were assigned to normal control group.
Gastrocnemius tightness measurements were performed before and after stretching. The stretch
group underwent ten gastrocnemius stretches for 2 minutes each with 30-second rest periods. The
no-stretch and normal control group would rest instead of stretch. The gait data were collected using
a motion analysis system and two force plates after stretching. The spatiotemporal parameters, joint
angles in the lower extremity and ground reaction forces were computed and analyzed. The
regression model of previous study was used to estimate gastrocnemius length from measurements
of joint angle in ankle dorsifleixon and knee extension. Results: Compared with the no-stretch
group, a greater gastrocnemius length in flexibility test was found after stretching for the
participants with tight gastrocnemius. The joint angles in lower limbs, ground forces and
gastrocnemius length in fast walking were not significantly different in stretch group as compared
to no-stretch group. Compared with the normal control group, significantly greater flexion angles of
the hip and knee were detected in stretch group during fast walking. Conclusion: Static stretch can
improve the flexibility of tight gastrocnemius. However, the stretch has no significant effect on gait
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movement and gastrocnemius length during fast walking for people with tight gastrocnemius.
Compared with the normal controls, participants with tight gastrocnemius adopt a flexed hip and
knee gait after stretching during fast walking.

Key words: stretch, fast walk, gastrocnemius, gait analysis, kinematics



