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Abstract : The purpose of this study was to investigate the effect of rotational preference on body
stability based on COP and EMG analysis in an quiet standing after turn in the left and right
directions. The subjects of this study were 16 subjects with a high lateral preference for the right hand
and foot. The subjects of this study were 16 subjects with high unilateral preference for the right hand
and foot, and three rotational direction conditions (QS: quiet standing, LT: 10 turns on the left, RT:
10 turns on the right) were performed. In order to evaluate the stability in an quiet standing after
turning, the results were derived and analyzed using a COP plate and an EMG. As a result of the
study, LT and RT were larger than QS for all COP variables, but there was no difference according
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to the direction of turning. In EMG, RT showed larger muscle activity than the QS according to the
rotational direction in left and right gastrocnemius. In conclusion, although all subjects had a high
right lateral preference, there was no effect of rotational preference in COP, and gastrocnemius

showed the effect of rotational preference.
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foot) To& JHSEL et fF-EO] Al
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ot 7|54 B E thE xH
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AZ SJHEAAYEF ) 22 3
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22 HAFHS], 7148 =gl —H%—J
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Table 1. Handedness preference test

A et ol w2 ARe 7 F Al WA 9% 3

58 Aottt dAES HASE HAE([25]
o} Azl HAE26]E Fote] £ W] A4S
AE271E A&, AHEE ASASE Tt
of &3 i BE 0BF M3yl =2 tiAzt
(HPI, FPI 25 50 ©|4) 16 MAstact A
e A= @A 4%, oA 1279(a9: 24.13
+7.17 vyears, A% 169.24+823 cm, AZ:
65.65+13.88 kglo] Age] Fofstsict. BE df
AAES Al Folsty] d ATl gt
AL sta Fojojitel FOlAE jgtt

2.1.1. A5<£ EH|AE(Edinburgh Handedness
Inventory)[25]

AR 7 FRE 54 2wl s A B
1E EARE A A9 4 o (Table 1D

& A% Z4(HPL: handedness preference
index)x= 15719 =9 A5 ot FHS 30
o7 o] AESHIH27]. A F & ARk
+ —-100 ~ +100 ®elelA +1000] 7H7H9-H,
QELE, 1000 77 e Aowrt wroha
37k o ek

HPI = (total score / 30) X 100

1. handwriting

6. using a spoon for eating 11. striking a match

2. drawing 7. using a hammer

12. unscrewing the lid of a jar

3. throwing tennis)

8. using a sports racket (e.g., for

13. dealing playing cards

4. using scissors for cutting 9. holding a broom for sweeping  14. holding thread to thread a

paper (upper hand)

needle

5. brushing your teeth with a
toothbrush

10. holding the top of a shovel 15. opening the lid of a box

always right: +2, usually right: +1, no preference: 0, usually left: —1, always left: -2

Table 2. Footedness preference test

1. Kicking a ball

6. Picking up a marble with your toes

2. Hopping on one foot

7. Stepping up onto a chair(foot which goes up first)

3. Smooth sand with one foot

8. Writing your name in the sand with a big toe

4. Crossing your legs(leg on top)

9. Stepping on a shovel(to push down)

5. Step on a bug Write name in sand

10. Standing on one foot

always right: +2, usually right: +1, no preference: 0, usually left: —1, always left: -2
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2.1.2. A% HIAE (Modified Waterloo
footedness inventory)[26]

AgAe] 7} gue 54 £50 e Ak &
DE WA 52 HET 4 dekTable 1

9 MH9  X|4(FPI:  footedness preference
inde0t= 10709] o] AE BT P 24
= 2088 o] AESHAT27]. e = F
ATE 24(-100 ~ +100)= +1009] 717H9#
&9 -1000] 77hed o AR Eria
ke 4 sl

FPI = (total score / 20) X 100

22, E¥zT A #Ext
Skl iRt 3742 242 ohe Zrh
QS(quiet standing): S8 floflA A HAA|
LT(left turn): ¥Zo2 10819 34 & =4
o SollAl A -HARA
RT(right turn): @EZFo2 1047 A &
=75 QfollA AHAA]

2.2.1. ¥4 (COP: center of pressure)

A Aol E el 5442 209
KFORCE Plates(K-Invent Biomecanique, Orsay,
France, sampling rate: 75 Hz) {ollA FdS
HES & 1027F AASHGT) o|% 352
e dHSH SAHS Slste] ST oA A
22 S-S AT T SA ST =2 &

[e]

=
A%a A AYAT13)E E
golo] oAl A 49E S0WA 40
bmpe] &= 1007 AAe] s1AE AN
1, e W 27 3wA Sastdct. 9
WP QAL PSP Sstel F 1099 37

222 2AE

A% ¥ A9 A 8 290 BAx
£ Hol7] flsl A ZHkolA 8% mH A
=(WEMG-8, LAXTHA, Daejeon,
sampling frequency = 1024 Hz, input

Korea:
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impedance > 10 @, CMRR ) 100 dB)& ©o]&
ST, BXLS  TeleScan software(ver. 3.15,
LAXTHA, Daejeon, Korea)E °]&st3ct. =4
A oA T8 T8 889 B H=ZLS 1A
|AL] Fdor 2L MY & &% o
B2l Z(right and left rectus femoris), ¢ H&
o] F=(right and left biceps femoris), &} %173
ZL(right and left tibialis anterior), &% H|&
L(right and left gastrocnemius)ol] F2Fs}ict.
ol AFFAH AL FAlel EHS SHlth
2.3, MEA2

2 AFoAs AR 2 o HEAt
Al Al 1027F Aol {219 AdHiolA dEEA
I} ZHE A=E FFote] 246k

2.3.1. F=EFA

A EA] Wele KFORCE Plates®] Alo] T2
91 Kforce Prog ©]-gste] o=t 22 2=
£ Ak
- longitudinal amplitude for both foot (cm):
oA e M eHreke] &
lateral amplitude for both foot (cm): <Fgho]]
A HAE ek 1
- COP surface for both foot (cm2): %FrofA]

WAE A, AEYFY DS B WA

- longitudinal amplitude for left foot (cm): ¢
ol A e Aeygke] W%

— lateral amplitude for left foot (cm): o]
A A ereke] A=

- COP surface for left foot (cm2): &ollA
TAE Ae, deeke] AEs 53 W

- longitudinal amplitude for right foot (cm):
QoA A Heeke]

— lateral amplitude for right foot (cm): Q24
off A A 2perekel A%

- COP surface for right foot (cm2): 22dto]
A I E AS, dereke] %S F WA

— Total Displacement (cm): FdtolA wHAE
AA M

— Mean Velocity (cm/s): oA TAH =2
o] Bt £

232, £Ax
THE ATol FEZFZE(sampling rate)2
1024 Hz = AAsiloh. 39 26 4159
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AmAes dHPoz t9 5 H (butterworth,
25-500 Hz), =" ¥ (notch filter, 60 Hz)Q} A
A Z(full-wave rectification)S AFESIFI, A
- (smothing)> FwAlEH(root mean square:
RMS 100 ms)e2 stict. o]% HAHAAE 7]
F4%([RVC: reference voluntary contraction)..
2 AAste] %RVC HH[28]& AHEste] 2=
AT E B3 APstrt

2.4, Az
2 AFo] FAAYE 28R SULAdS LTt

PAAES iAoz 371 ARt 3
(QS, LT, RDofl whzt A=A Al FeS4
W 2AE WS v ZAsH . FESA
A8 Aol WEHA] gdot, HEp
=t A7 (Friedman test)2 AAISH
1782 dF29 I 9 AA
(Wilcoxon signed rank test)S A5ttt &4
T HQle 371 ekt 87e] s wE
Ztol 5 Hlwstr] fisto] WHESA o|YwE AT
EXY(repeated measure Two-Way ANOVA)S
AXEH T, FarHmain effect)ol] HIgt AHEAS
2 Scheffe2 AASFATE. BE FAAZE SPSS
23.00BM, USA)2 ol&sti, FAAS Fol4
£2 p052 2359t
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(Table 3)3} Zt},

AeFA] WH el HFWL(I=
18.667, p=.000), ¥ 9(F¥?=18.167, p=.000),
BA(I10.500, p=.000)L SAurao] uret 2}
oIt yEREL, AFRHZE 23 LT, RT7F QSH
o el wslel wo] A wAT o
o] AZTHY(I?=18.667, p=.000), ZFHLHCY
?=15.167, p=.000), HZH(¥?=15.500, p=.000)->
1Akl et o)t B, ASHES ATt
o] Wislel WAL LT, RT7H QSHLh e
Helet HAo] IA WAL 2] HFH
A(X*=18.667, p=.000), FH-H(¥?=13.167,
p=.001), WH(¥*=18.167, p=.000)2 3I|AL3F
of ma Aol Ueht, AFEZE AT LT,
RT7} QSHt} @ E4re] wiQ|et wAo] 34 &

Ao et ol w2 AZel 4 F Al mlAs 9% S

A=t Et & MY (X*=18.667, p=.000)2}
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£Fole Y& A ASE Hel Wi H-0E2x
ol Azt gles TASHHUL8], HuEd
P Atolol A eE2EFTolE A% 3]H A
go] £2 Zog HIEATH13]. ole} 7

o] teet AAAFEL FUMASE} SHAT
TACNA AR wtdEe gafe] Az o
othal RUEY Qlek ShAY E OhE A4S
ATt SIHATE Ato]o] Ao st
e TESHA] R Aol A7
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AR zoA 21Tt ZHATE B -

4= | (vestibulo—spinal asymmetry)Z} 22
02 89l 7he] Ao gt BEe A7 ¢l
ot HUSEHR|RH29], FAATEE AEE 4
e 8or AY-H4 AAHY HHE 1
HetIe30]. 7IAAZE A4EY HRE Fot
5709 tE Ax Z]eolA EQIAE W9k 3
sto], EQIAE(twisting), A™M&E(somersault),
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(round-off) A 29 W] tit ool Ao
7F P52 FASHAAR, 549 EQAE Rk
Yol 47 7] ESAE Wl dt £9g
o ¥R mRetdn3l] 53 5 LEFRC=E
3= Ax Aa= YA 471 7]sddA dF
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2
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o ZUATES P TE WA dish HiF
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o FEPE2 2EER MY Aderrt wHx
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T GEHOR AFE s¥cke Aoz B
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Table 3. Result of COP variables

variables r&iﬁgg? M=SD x? p post—hoc
o , Qs 1.17+0.24
lofr(li“ﬁ‘iiﬁalfofﬁp(gﬁ)‘je LT 3.0240.97 18.667  .000*** ST < LT, RT
RT 2.90+0.88
. Qs 0.3240.10
lategsihazilgt?f;)f"r LT 0.69+0.22 18.167  .000*** ST < LT, RT
RT 0.71+£0.31
Qs 2.95+1.10
o igfaftac(ini%r both LT 17.1847.98 19500  .000*** ST { LT, RT
RT 17.31£11.69
o _ Qs 1.4840.37
lor;imlfgagojflgi‘;de LT 3.42+1.00 18.667 .000*** ST < LT, RT
RT 3.11+1.01
. Qs 0.2240.09
latefjflt afr:iht(iif) for LT 0.38+0.12 15.167  .000*** ST < LT, RT
RT 0.5140.33
Qs 2.92+1.65
cop fi‘;rtfa(cc;f;;r left LT 10.15+3.48 15500 .000*** ST { LT, RT
RT 14.96+15.41
- _ Qs 1.0340.29
103)%“?;;?;;??(1;;1)‘16 LT 2.95+0.93 18.667  .000*** ST < LT, RT
RT 3.02+0.81
. Qs 0.19+0.06
1atiait”fnplt“?d;)f°r LT 0.45+0.25 13.167  .001*** ST < LT, RT
B oo e RT 0.52+0.35
. Qs 1.6940.90
o igf)ftac(ecrrfl(;; right LT 122241008 18167  .000** ST { LT, RT
RT 15114421
‘ Qs 12.85+1.40
Total D(ISPI;‘CGmem LT 20.84+9.43 18667 .000*** ST { LT, RT
o RT 23.61+6.26
. Qs 1.27+0.14
Mea?crr\f/esl)oaty LT 2.75+0.94 18.766  .000*** ST { LT, RT
RT 2.33+0.62
*%% p(.001
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Aot HE 2 o] S

F71a77t Bag e
FAFY AMAHE £ 9

THE Aib= (Table 49 2

7} sA2AEY wEEd o

W BARA A, 29 dEA, 249 e

I RE QEE HSUF w2 iRt A5tk o] 29 MRS Ao mE Aozt
LEE SUASLTL EJXAT, e 3k LrERLER] FAAIRE, 2% HlELe 2Rk ot
€ Aol7t vEhA] sttt S 2974 gt Ajolrb YERg(PE  HEI F=6.097,
o AAFA it 24739 vReS Y= p=.008, 8% HEZ: F=5205 p=013), A%
Ao 2[33], &3 o] H5xel ZHAHATEeL 3 A% Ay ¢ HEZ 1% RT7F QSHt 24
AL L] BAlo] JFe T4 X3 2oz w A= At
T
Table 4. Result of EMG
unit: %RVC
muscle rotational direction M+SD F p post—hoc
QS 110.64+17.03
LRF LT 119.27+38.70 174 AT73 -
RT 127.66+£54.71
QS 108.27+22.68
LBF LT 108.47+37.29 1.437 283 -
RT 140.33+68.29
QS 105.91+£22.02
LTA LT 116.86+37.78 1.543 .261 -
RT 160.26 £151.39
QS 101.70+13.49
LG LT 114.20+28.19 6.097 .008** QS < RT
RT 127.58+30.41
Qs 106.87+15.46
RRF LT 119.59+41.22 1.486 272 -
RT 138.00+70.59
QS 112.79+26.01
RBF LT 122.19+36.80 2.141 .168 -
RT 151.22+£87.67
Qs 108.56+31.43
RTA LT 124.68+49.23 1.628 244 -
RT 172.48+£177.15
QS 98.72+16.29
RG LT 120.85+42.74 5.295 .013* QS < RT
RT 138.15+£52.61

LRF: left rectus femoris, LBF: left biceps femoris, LTA: left tibialis anterior, LG: left
gastrocnemius, RRF: right rectus femoris, RBF: right biceps femoris, RTA! right tibialis anterior,
RG: right gastrocnemius

*pL.05, **p.01
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