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Abstract

The study made a comparison between female college tug of war athletes (N=7)
and normal female college students (N=7) in balance and foot pressure before and after
doing mild stepping. The investigators also explored if there is any association between
lower limb injuries and balance or foot pressure. The study subjects, divided into the
lower limb injured group and the healthy group, did a balance test after mild stepping.
Treadmill gait analysis system (FDM-TB, Zebris, Germany) was used to measure
displacement surface area of the pressure center (eyes closed and eyes opened),
displacement pathway of the pressure center (eyes closed and eyes opened), walking
stance phase (left and right foot), walking step ratio, and walking symmetry. Two-factor
repeated measure ANOVA (SPSS 12.0) was used for comparing the two groups’ balance
ability and foot pressure before and after mild stepping. The significant level was set at
0.05. At the walking stance phase (right foot), the two groups’ balance (athletes and
college students)center displacement distance differed significantly both before and
after mild stepping (F= 10.79, p <.05). When comparing between the healthy and the
lower limb injured groups, their balance center displacement distance at the walking
stance phase (right foot) also differed significantly before and after mild stepping (F=
13.93, p <.05). For the difference between before and after static balance, the athlete
group before mild stepping was better than the non-athlete group in terms of balance
stability, but after mild stepping, the non-athlete group’s balance ability was
substantially improved. For the lower-limb injured group, their balance before mild
stepping was better than the healthy group, but after mild stepping, their balance
stability dropped significantly. Taken together, in a short-term, no significant difference
in balance or foot pressure was found in athletes from doing mild stepping. Neither did
mild stepping cause significant differences between the lower-limb injured and the
healthy groups in balance performance.

Keywords: Static Balance ~ Athlete ~ Gender
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Confidence ellipse width, mm 187
Confidence ellipse height, mm 210
Confidence ellipse angle, deg 7.4, lett
Confidence ellipse area, mm™mm 308.5
COF total trade length, mm 505.4
COF herizental deviation, mm 7.
COF wertical dewiation, mm 26
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A RER T B RFPEIHELRLERR o
2T AR ARG - e A B R A AT R
A T % LA~ HEF FHE 3 &2 ¥ 3 P=0.23) - % £

< Rl F #wE R e (7 4 ) - e (T %) t p
A A~ F M MeantSD MeantSD
g (=24 ) 159.43£7.13 159.57 + 4.75 -0.04 0.23
wE (27 ) 64.3647.94 51.43 + 5.68 3.5 0.43
BMI 25.42 £ 3.75 20.21 £ 2.23 3.15 0.24
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P=0.44; F=1.85~P=0.19; F=1.22~P=0.29 % 4-3)~~ & 4 ¥
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F=0.15-P=0.69 % 4-4)~- &R + ¢ < =H a Hf (F & )(F=0.61~
P=0.44; F=2.42 ~ P=0.14; F=1.33~P=0.27> % 4-5)~ & 4
P oo R S (B P )(F=1.95~ P=0.18; F=0.17 -~ P=0.68;
F=5.73 ~ P=0.03% : % 4-6) ~ A B == = & (= )(F=3.6 ~
P=0.08; F=2.97~P=0.11; F=5.43~P=0.03% ; % 4-T7)~ A_
Bzt = ¥ (% )(F=0.51~P=0.48;F=10.79~P=0.00% ;F=1.68-
P=0.21; % 4-8)- B & v (F=86.92~P=0.00% ; F=2.51 ~
P=0.13: F=3.91~P=0.07: % 4-9) -~ 4_ B # # 1 (F=0.4 -
P=0.53; F=0.29 -~ P=0.59; F=1.38 ~P=0.26; % 4-10)z2 %
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% 4-2 %

SRR R TR XY SE

B PR
BOE % K G W & Bl R s iR
B4 P - i 89.98+81.24  95.65+81. 24 83.10+51.4  87.12+57.39
e EFR R & 41.22+22.61 95.44+81.5 30.88+13.28 57.97+57.24

B4 ¢ - i 177.24+37.03 168.84+16.83 199.28+43.71 265.21+55. 94
MR @ R 2 159.05+50.67 157.4432.3 151.41439.39 237.68+55.76
* + e + %

4B o = - e 70.25%2.95 68.04+3. 36 69.81+3.18 69.44+3.72

o L N S 65.94+0.9 66.03+1.03 68.9+3. 77 69.25+3. 72
AR EHE - e -3.57+10. 83 -5+10.7

e E R R e -3.71+3.81 0.14+6.23
4 B H £ - e 59.14+6. 89 61+6. 73

v F# R &2 115.71%2.36 98.86+23. 94

T oEFE W R e T A - A T A
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2 43R4 P e Ba H(RR)

%3 KR dr ns A D
L FER R 1 4196. 85 0.61 0.44
ELI 1 6276.02 1.85 0.19
R R xw 1 4123.71 1.22 0.29
& p 24
XHFER 12 6843.166
A 12 3376.33
B 27

AR RA ML Bk AP FR L REFE RSB
B)x + & 5l & ¥ » F=0.61 > P=0.44 > & 7= -

R P S B e H(BR)RG M AR R

)

i
BERFER W LY AP K ¥ > F=1.85 P=0.19 > & %
PR B R AT L R AERFLE S B F R
F=1.22> P=0.29 % 7 % (s enipl £ B4 ¢ <« =8 5 # (F R)

-%\;
Al RS

“

A

X RFFEFE R AR o
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2 4-4 B4V B BRE(BR)

%2 kR df MS F p
L7 @R 1 1477.55  0.72 0.41
Wl 1 157.46  0.26 0.61
5 T IS I 1 93.62  0.15 0.69
Eop 24
EHER 12 2041.87
A A 12 591. 36
ER 217

K

3 7

L FE®HRERS P BB E(RR)LT BB, F kol
R rREd oD s AE P K F o F=0.26 P=0.61 & X F
L

R B AT HELE AENFRE S B o%E

F=0.15> P=0.69 - £ 77 m & h Bl &£ B+ 7 & = H B IL(F &)

TR BEEBLERG R
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2 45R4 Y B H(FR)

%3 KR df MS F p
L3 E bR 1 11587. 29 0.61 0.44
i 1 1694. 17 2.42 0.14
E R X i 1 930. 35 1.33 0.27
2 p 24
EHER 12 3996. 52
A A 12 698. 6
ESR i 27

BB RAE DL ERELSFHFR S XFFFRT B

A (LF @B R)E A2 HF o F=0.61- P=0.44 .

T
BRA P S F(FR)LF MG, B OE
# % 54 A P F > F=2.42 5 P=0.14 > f £
- B AT LR AENEFLE S EF RS

f
F=1.33> P=0.27 > £ 7 m & R & B+ 7 <« =H a0 f (F R)
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2 4-6 B4 ¥ v B ELE(FR)

%2 32 Xk df MS F p
2 F E PR 1 T517.76 1.95 0.18
ELIRE 1 48. 36 0.17 0.68
EH R xmofs 1 1596.07 5. 73 0.03
& p 24
R ERE 12 3837.59
= E 12 278.23
> R 27
BB RE DL ERE AP HFRXFFFRT B

(R FEH L)Y A E P F o F=1.95 P=0.18 ¥ 7 -
gRA P B RBRE(FR)LF MG, B RO

A
BEMES D s AT ¥ F=0.17> P=0.68 i X

¥
e
-

Mo P b BB AT LB ENFOKE S BF o

F=5.73 > P=0.03 > % 77 = { en Bl & B 4 ¢ & = B & (F )

TR RET T TR
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% 4-7 4_B 23 2 8 (2 %)

%2 kR df MS F p
L7 @R 1 47. 84 3.6 0.08
W 1 11.06 2.97 0.11
E 5 R oxT 1 20.23 5. 43 0.03
2 p 24
e R 12 13.26
A 4 12 3.72
ER G 217

BOBHE R DAL Rk A WFER R FEFRY DR
F (L FE R )y A 7l ¥ > F=3.6> P=0.08 % 7 > & %
Fh AR (%)L MR, RS S AFRRE
$o % 150 A FIH ¥ 0 F=2.97 5 P=0.11- R £ 3 p R D
- BB AT oI R TN FLE, T k% F=5.43>P=0.03>
Aawm g R L AREZH(2H)T L BFEF DG TR
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2 4-8 A B2 H (v 4)

%32 kR df MS F p
L7 EH R 1 8. 47 0.51 0.48
s 1 37.49 10.79 0.00
B R xS 1 5. 85 1.68 0.21
& p 24
- A 12 16.61
A 4 12 3. 471
ESR ¢ 217

AR R Bkt A REFRERERF XD
M(EFEH R )L 4 5 F 0 F=0.51 P=0.48 » & = -

iF
F’_*
i

FEE R ARSI (W)L G MG RS
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T e A
=
2w

@ f oW o1s £.4 & P M F 0 F=10.79 P=0.00 @ £ 3
G- B AT Bk X B oM OEFORE S ok & -1
P=0.21 > %\ 7T 0 f; ﬁj/?llii&)’é:&.: ﬁP(”{—- F,’él”)"f , ﬁ;f-}—iﬁ e
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3 04-9 4B H £ W

% 2 kR df MS F p
2% E & f 1 15604. 32 86.92 0.00
W 1 393.75 2.51 0.13
B R oxw 1 612.89 3.91 0.07
& p 24
XREERE 12 179.52
% A 12 156. 4
£ 27
BB R P Rk A FEREREFF R MR
B(EFEH R )Y & Tk ¥ > F=86.92 P=0.00 % 7 » & 7
Fh AR LA MR, FPROES AERER G
4 oA PIBF o F=2.515 P=0.13 0 & £ 3 E P K P B
AT oL B AZ N ¥ KR P or% F=3.91: P=0.07- %
AR E AR ET X FFITRLG R
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£ 4-10 4B # A 1

%2 kR df MS F p
L7 @R 1 43.175 0.4 0.53
W 1 10. 32 0.29 0.59
EF R XA 1 48.89 1.38 0.26
2 p 24
e R 12 107. 39
A4 12 35.27
ER G 217

Bl AP Rk EAPFHFREREFRT B ®
¥ 2 & & B )L AL 5 ¥F > F=0.4> P=0.53 &+ » & F
REARBHEERI MR FHEROAOE S AFHEED
d 7K F 0 F=0.29> P=0.59 & £ B E P K Ho B #
B L P AL F LR 2Pk F=1.38> P=0.26- %
R EARBHELET  XFFLRF AR
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EREH LB HAL AR FEV

ARy A w e w (T O R E R B E R 2 T
FBr D EAHER I KA EFR S X FHERL T
Bz et 411> B A P v =# e fHF(FPR)(F=0.96 -
P=0.34; F=1.96 ~ P=0.18; F=0.42 -~ P=0.52; % 4-12) -~ &
A0 e 2SR E(ER) (F=0.69~P=0.42;F=0.08~P=0.78;
F=4.96 -~ P=0.04 % ; % 4-13) ~ B + ¢ & = # & f (B
P2 )(F=0.08P=0.77; F=2.63 >~ P=0.13; F=0.69 >~ P=0.42;
2 4-14)~ B 4 ¢ o = B JE(F PR )(F=0~P=0.95; F=0.53 -~
P=0.47 ; F=5.15 ~ P=0.04 x ; % 4-15) ~ 4 B =z = ¥
(z)(F=0.37~P=0.55; F=3.59~~P=0.08; F=3.71~P=0.07;
% 4-16)~4_ B 2 = & (+ )(F=0.08~P=0.77;F=13.93~P=0.00
* ; F=3.53~P=0.08: % 4-17T)~ 4 g % &  (F=2.99-P=0.10;
F=3.66 ~P=0.08; F=4.64 -~ P=0.05% 5 % 4-18) - 4_ B # #
4 (F=1.16~P=0.3; F=0.46~P=0.5;F=1.13~P=0.3; % 4-19)
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2411 R F#EBTFL L
B PR 28
B2
B ow| L s 1 P s
i
B’ 4P X e 39.63+23.65 86.61+81.42 41.71+20.63 67.13+57.49
A 102. 25+
[ 2 85.08+76.63 68.45+55. 90 76.61+60. 43

W 81.04

165.21+% 167. 75+
B’ 4P X e 149.93+55.43 187.18+49.87

24.01 34. 88
N >4

162.05¢+
B [ 2 181.813+29.14 181.05+56.2 171.07+48. 36

27.91

z + % e + %r
4_ B = E IR 66.7+1.04 66.58+0. 95 69.66+3.56 70.33+x3.17
= Hp ®E = 69.15+3. 71 67.38+3.42 69.12+3.48 68.61+3.89
4_ B ¥ % e -2.67+£3. 77 1.33+5.61
e [N -4.38+10.07 -5.25+10.05
4_ 8 x5 = 106.17+21.74 87.17+26.15
£ ®E = 73.38+27.94 74.5+26.07
T R X e 6 A AR e 8
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24-12 B4 ¢ v 2B F(PR)

B Xk df MS F P
&

2L F R G 1 6397.17 0.96 0.34
ECI 1 7053. 75 1.96 0.18
£ Exw 1 1524. 48 0.42 0.52
Eop 24
XEER 12 6659. 8
= A 12 3592. 93
> 27
BB RA DL R AP HE R FFRRT DR
F(LF £ §)F A FEF > F=0.96> P=0.34> ¥ 7 - & 3
X e RSP F(RR)RZF MG, PR OE R ABE
FE 8 o {8 s #\éf'lf‘éﬁ%’F=l.96’P=0.l8’f&%éﬁ—%‘p\;{
T BH AT LR AEREF LR B o % F=0.42
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2 4-13 R 4 ¢ w =B BELE(B R)

%2 kR df MS F p

L E R 1 1413.27 0.69 0.42

ELIE 1 34.39 0.08 0.78
£ Exw 1 2105.5 4.96 0.04
B op 24
XHEFHR 12 2047. 23
7w A 12 423.7
> R 27
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