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Abstract

Effects of the Width in the Base of Support on
Trunk and Lower Extremity Muscle Activation
During Upper Extremity Exercise

Yun Hye-seon, M.Sc., P.T.
Dept. of Physical Therapy, Dae Han Hospital

Chot Houng-sik, Ph.D., P.T.
Kim Tack-hoon, Ph.D., P.T.
Cynn Heon-seock, M.A., P.T.
Dept. of Physical Therapy, Hanseo University

Lee Kang-sung, M.Sc., P.T., CP.O.
Dept. of Prosthetics and Orthotics, Hanseo University

This study was designed to determine the effects of different widths in the base of support (BOS) on
trunk and lower extremity muscle activation during upper extremity exercise. Twenty—seven healthy male
subjects volunteered for this study. Exercises were performed for a total of 10 trials with a load of 10
repetitions maximum (10 RM) for each of the various widths of BOS (10 cm, 32 cm, 45 cm). The width of
a BOS is the distance between each medial malleoli when a subject was in a comfortable standing
position .Electromyography was used to determine muscle activation. Surface bipolar electrodes were
applied over the tibialis anterior, medial gastrocnemius, biceps femoris, rectus femoris, gluteus maximus,
upper rectus abdominis, and elector spinae muscle. Electromyographic (EMG) root mean square (RMS)
signal intensity was normalized to 5 seconds of EMG obtained with a maximal voluntary isometric
contraction (MVIC). The data were analyzed by atwo-factor analysis of variance (ANOVA) with
repeated-measures (3x7) and Bonferroni post hoc test. The results were as follows: (1) There were
significant differences in the width of the BOS (p=.006). (2) The post hoc test showed significant
differences with the BOS between 10 cm and 32 cm, between 10 cm and 45 cm and between 32 cm and 35
em (p=.008, p=.003, p=.011). (3) There was no interaction with the BOS and muscle. (p=.438) There were
no significant differences in the muscle activation (p=.215).

Key Words: Base of support; Electromyography; Muscle activation.
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I. A&
A7) FEsle w9 AA 2HE JEIME oHHA
(stability) @ 7F&Ad(mobility) 2] ©]F H3S o|F= A
o] Has3lt} ol ZIAAY AAAY EFRS AT

2o 9af o] Fo] XK Shumway-Cook® Woollacott,
1995; Nashner, 1939). td/d<] W= ®ol @i =
HHETE ofYel kA Ale] WolE Aol otk
(Ho-1bein® Redfern, 1997). Koozerkanani 5(1983)2
oFIA ] FAIE 7] A H(base of support)d] Helet
8 ZAl(center of pressure)Alo]e] 7H4 &L Agjgla
39t} Laura 5(1996) 714™ Wlol] &4 =4 &
-9} £8 S (center of gravity) 0], 714w Yol
of oJ&sHH, 7|1AHE Hol7t SEFE MY &
o] "Far sk HgE AAE 8 2 YES
AA Y] TS EFEAY, Z1AE M Wl $1AIA171H
AA 9] §RAFARD whg-o] UEehdth 7AW Her
AAL] FAES 71AH el HRst7] 47] wfjZol
Aol 7S 2y 71ARe] woleh A
oheFst Ade o5 WHE $ QtHGalley$} Forster,
1987, Kaminisk®} Simpkins, 2001; Laura %5, 1996).
Bobath(1990)+= 7% A= AAY ¢ AART &
< T F4E JHHEE FgAe] At stk B
st A SAol =2 dFEAA A A(antigravity
posture)= HulH] Bxol|A] X84 EHoz AMG-Hr}
I AT w8 TEHE AT g A melA &
A Mde e FHU= X}/‘ﬂi‘ﬂr o B I8
e Fda =z 3t 3

o g

}‘r( N

éoi 7]73“401 F7] W&
15 H(Peterka®} Black, 1990).
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Kathryn( 1997
Fe Y FAY AP BIeFL
chain) F o] 3tA] & =
o] WslE dozitka ik
A7Le FHoZ fAk HEE #13
sEe A F&E& A ARE 59
= Aol gk A7 Bol A= AHBendix$} Eid,
1983; Miller, 1980; Bejjani &, 1934; Delitto, 1987,
Ingen Shenau, 1989). Schipplein $(1990)& tg|& &

2(closed kinematic

WA 7)an, Al 2l

5 E1S 59 22 o FAV Sk FE9 =
E(moment)oll& W37} glovt Azte] =l =
Sthal Sl Toussaint 5(1992)2 F WHo=E &
A EdegrE & v doelE2(rectus femoris)ol
Ae F o BEF UEE 259 24S oy do
T4 @ E(biceps femoris) et HHEH < (semiten—
dinosus)lAE teElE wdl £ &4 o o & 24
T s BHAtal it FE7IZdAe T Ozt
o 45 a7t gtk weEkA 2 AFddxe A
of we} GEfAl= 259 A4S HiAls] fI8) 7194k

Al(standing) oAl A& ATk

Delisle 5(1998)2 7]4@e] Yol= w4 E7]
(asymmetrical lifting)S & wj A7tz FE2] |2 Yol
F&FS T 8T Gagnon 5(1993)2 71479l &
ole HItH A 57] AAlollA 8359 AU 259
Aol FEFE Tkl Btk Kollmitzer 5(2002)
= &t 71AHY Holo] W= =

Al 23 3e)(posture control pattern)E WHIA|ZITth
39tk Aruin® Latash(1999)€ #WE Ao 2-2dF
oF AR ZEREY A T59) FFAEH A Z220]

HA =3l FAYS FHlgittal stk Floydt
Silver(199%)ell Th2H A F7 AAMol|A] Lol o3l &
ﬁxh 2= x4zxﬂ ,q A=A 988 A S}
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BAHAHNY 5, 1997). Patricia 5(1990)2 H&Z 3
Jo = adto] Tk Abo]7E 10 emQ] g A 719}
A7) ZAAeIA A7), B2 B S0]&8]7], B7|(reach),
£S5 AR el A AT olF(weight shift), & A
A3t a1 AF ols TS Al A HeYs A7)
Ho} 714 W] Hol7t ¥ A A7) AAlA] 259 &
do] frostAl Fastih
°‘”°ﬂ/ﬂ :&Lx},] IR R %79( o A AREEE A3A
A9z ol ¥istE #ate] X
Y 5 39 °ﬂ/‘1 o]-8-3l HJ—X} 2 AFexe 3A
o] 7154l A4 FE 71w Wolrp Az}
el vAe FFS dotE# I FHATh
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ole] A&7} Z+2}F 10 cm, 32 cm, 45 cme] Hlo|oA] L
AR F oA Wt $48 A4 deidel 3
P A== sFETHe]dS, 1996). 10 RM(repetition
maximum)®] vPES 103 EE5 o] A1t §1A| 9

1) MP100A-CE, BIOPAC System Inc. CA. US.A.
2) TSD 150B, BIOPAC System Inc. CA. U.S.A.
3) EL503, BIOPAC System Inc. CA. US.A.
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2. AXHe Yol ore AR FAY 2§
2HEe Aol

=

7t 1AM Yoo wE 8 ZdE A5
7 SAH

71Ae] Holo w %3@3?7&}3}1%, HE e
«] 24T AsES 10 cn¥ 27y 8.8, 1712 e}
om Hol7l 32 cnY Wl 555 16.3, Hlo]7} 45 cn

wﬂ 35.8, 1382 YERATHGE 2
L 7149 Holol 7} 78 AT ol Bla
7)A€
ztole] ¥hg ZAE o2l #AREA(Wilks' Lambda)
Ay} 71AE 287 A8 ATHP=.438). 7]

el

As} 7|4 dHe] wE
A YeRte™ 32 cm, 45 cm

Q XTO] ° -1’]6]' 7] =
Enl2 Alg A (uprighting position) 2 A sh=

tHShumway-Cook¥} Woollacott, 1995). 7188 &
Holo| w& 21]7}# stAe] &% A 3}
A0E 5 ¥

THS o]ZtHNashner, 1989).

&

Hel TAE FAR AlS uLDE-06)
5219 FolR Aol YATHp-215)E 3). A
2 28 BAEE 10 cnol A 7}}0}

TOZ YERTHZED.

S Fa3 AL 55

SAQle] et 257 YEEA F322AA A

A ARG W] FaHol

Q1zke] AAAA ] A

1 AT e durEel 54 (N=27)
AukAl 54 B+ HFUA} 9
AH AN 22.75+1.77 20~26
2178 (em) 174.8+4.8 163~183
15(ke) 68.4+6.04 53~78
10 RM (kg) 813+1.57 6~11
E 2. 7IAEY wold wE I8 2% Js#e] Vs SAF (2H$1: %EMG)
as 714w e] o]
10 cm 32 cm 45 cm
Sl A 44.49+14.78+ 29.28+8.26 23.06+6.79
A ez dy 23.42+755 1859+5.96 14584510
h=)= =R R 85.88+35.52 55.55+17.23 35.83+9.22
dogZe 16.42+3.30 11.47+2.63 9.84+1.79
a8z 37.16£12.72 23.29+4.30 15.47+2.47
AEZ 2o 35.37+8.29 21.79+6.20 14.12+1.98
HEA ot 17.15+3.24 16.37+2.44 13.872.11
# UL
¥ 3. 7AW gold w2 &8 A% Zol9 Hlw
29l F p
714 7477 .006
o5 1.683 215
ECRAREE 1.228 438
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T3 Aol= 7AW feA AlAe FAITAE FASH
= gt 24 5 FHE B e Aolv
(Peterka®} Black, 1990). <l17te %% C':]Ei Tz7) ot

FaAl QA=A A FIHA &
871 Yehdar 5719 22 A #63 A] =99 &7}
7} YehdthBrown¥} Frank, 1987). Mercer?} Sahrm-
ann(1999)2 A7 tidzre] 714we] o] zpo] ufFo|
A o Al A 9] wiskE et skl
31, Laura 5(1996)2 W< 7AW BAE EAY &
2o =& 885 7Y, ol AvH] AL o]F
M= B F dga shdch B2 AFolA A2 §
glo] A A T 1A AU =S
A1) ShAruin® Latash, 1995; Bouisset®} Zattara,
1987, 1990; Friedli 5, 1988). Horak S(1984)2 w2
FA 0] 23 &5 A FEF P (hamstring)©] o74A]
B2z (anterior deltoid) Bt} WA F=3icka &}
3L, Layne 5(1985)& FAld] $=30] dojdtia 3}

o>‘ il

o

9tk Lee S(1987)9] ATolHE B doz = 2
A viets PAFES o] ¢Y u T, A
FAEE, MHEDIEDY £5 A 2 BAE
2 vmsigeh =d 4Xe] &% A $EFUT] of
AEEdERY R 27 $E3 sger, 47
o ¢Ag)e] A mE $H9] B FEFY2Y A

3
Algol fresiAl F7isickar sigith ojxe] A+
. 19834; Layne 5, 1985; Lee 5, 1987)°A
Azt Ao FHo] &4 "Eoe AS
& AN, o]52 A JIHAANA AR &
S FE st AFsith £ AT AR &
FH oflgt oE WHg S 7MW Ho] ztolE o
B3tk 719 dElelA 7AW YHelE 10 on, 32
45 nZ 3RS W vpEe =
= ot A7 skRe 28 FAEE v|usty] 93

=)
o
rE

—

e £55 3§

-

dastoinh

e 5(1999)9] AFellM AHELS =2 TS
Ae Agsaoz Al b4 5 et = B
A7F ol AT WS AT A AR A8
ok EEASE ol 8e ZHE NeFE T LFD
9e] ot TUE(firing rate)S A3 VEpATAL & &
= fAIRE dRbHoR 259 74 EY=S e
7] wWEel 2 A% ATl Bol AREHEL U

(Basmajian®} De Luca, 1985; De Luca, 1997, Mathia-
ssen &, 1995; Signorile &, 1995; Turker, 1993).

] 7T 259 23 A5Ee 7|A-He

o7t 71 "We 45 emollA 7P Ak 10 cm°ﬂ/\1
E Btk e ZHA 71AHY 4

ol we} 2= A5 HIlE BHoy %”%470}%,
Aol T2, SE712, AEiZ22dA 2% A
o] Wizt A JEidth 7AWk & 8%
ZFol= 10 em®}F 32 cm AlolollA 32 emet 45 cmAlolR
g A Yepdtiad 1), g4%5 50200 F22
H 714 “EH"ﬂ)ﬂ o] A& Y, B, FH, gt
3 AR gEleta doeulge2e

=1
) [SIn-=]
A B4 5L ARS W MEEen, doeze

=, oEHIH 2 oﬂH de AT 11315(‘7MVIC)
H| w3} 7]

9] 7]
7(1‘?4_«] 3}5’— 7}@4 wl, & AFellA 7]A™e] F7t
g o gl 2AdE Asgo] ase A
9] 2HE sl It a2y A
T A F7te AFAAEY 3o Qs HY
Aol 71oddtka 3+ aL(Tyldesley 9} Grieve, 1994), 4

Paaddd s, 3 2 vPREETY FAFFe] Loyt
o970 Pgst e o R doe 259 #5580
Z7Fect S THO Sullivan, 1994; Rothwell, 1995;
Tyldesley 9} Grieve, 1994). o] me9jxv} =9
=38 Wl E Al GEE) 93 dlo] RalEe
b ko] H Y -47‘101]*15 FEH2 ot o] 3
| A AN A HER F5Ho| A Ag-gitt
(LeVeau 1992).

' ol

]

S B 9F5E-99 FuHkyphosis) A&

o2 BEAS 5o &EW HFAMeE &5
7F=N71tKDelitto 5, 1987; Hart 5, 1987). L&}
UERIRIAE B3 @ FH 9] AN E EDS &

QR e o
oft
3

28 e A2y &5A97F S/ Asp-
den, 1989). &F¥ H«] AR 2 Q13 Al

E

599 SVle E1E 5o YU A HF F
zAo|| wjg] FalE 7oA <tz Fo C’a‘é
dulsl= 3% ZF=tHAspden, 19%9; Delitto 5
1987, Hart 5, 1987). Delitto9} Rose(1992)= E1S
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5o} 29 HH B9 TAZL FHEES HER9 8
doit Admas iiga S, 5 Ea
777} 4}0} FAge] BYEI} F71

Kollmitzer —0—(2002)% k2o 2 A0 cn, Y= 70 end
Auky} 70 em 9 140 cm =0]9] Alub ApololA Z|AWH

o] Yol t24 s W FAH 4 £471E ol
oil A4 23 ATtk AL, B A &
k)]

A9l Wol EFox A AT o4
419 %' = EE WA 10 an oStk Al
- A YERgoY, #dHdAE
o] A9 gla, ArldAE F
]i A JEsth 4= S o]
T2 ARG M7IAAA freletAl AA ERSE
o} o] AFdA F2 VIAWEE 7R A7IAAZE E7]
F AV EY 78S A Al F o 53t
Ehdohal &klar, 7AW wolrt woiA|
£-Zolo] Z+AFtha stk Patnaa 5(1989)& ¢
WS ARESte] T Alel7E 10 en?l FEA7], 27, Al
24 7] (tandem), FPEA7IAAIGIA 71 Y
olo] W& 3s HlwsHATE FA7]et AR Rk
SHEA 7Y M2 US| A 7] A A Rlo] A S8t
Atk A3, oS, 1539 HrlolA A7zt
7P e s B, AV, AERUReIA7 g
A7) 5o AR Fel F7RITE o)He] T AT
(Kollmitzer %, 2002; Patricia %, 1989)¢] A= B
ATellA ZIAE] Yo7t HoAH aR|ef A7F 25
o] &wrt Folxl= Aol FAFSHATE Kaminski®}
Simpkins(2001)& 71@AHA| 2} A7|A Ao Br)E &
o 71AHe] wole} Wy Al FS Bt HFS
sttt ®7] Agrt 2a 71AWe] Yoyt \Wes w2
Axo] FZe AL A& A7 AojFoh
2 AFE Sl g stAY A7 Z1AE S
Aol =0l HY ol At =
Ql Fol A5y 5S s 50& —"*3;}04011 ghohar

A ARl AE A 7
E A 25 DR ﬂﬂ% ;
G B AT A 4 Bes %04’\1 a7
A, DA AEa] s duln 28 B
ol Ao BAE PO & A3

HAe gEswel w2

ni
o
e
fo
o
u)
H
[

gk A4S & S S otk £ ATl tidA
A F WR Wriet FAY SHEXE A4dg He
S Bl AMER SHQth o= e HlEH(torsion)
< 1EEHA &2 ApAlo]7] wiEel tdArt Adshe
ol BH3e 543t9Th Signorile $(1995) &3]
5ae] FEolA o] Y7t 7w =dEs fT
Al

A doadevlZdZ ZHQ angle)e] H3EHE dojuA
Sto X BlxY 2§ Ao JFS vH £ Jdgn
stATh ol AHFAEFT S, 2001 Signorile 5,
1995)9} o] whe] Al A 52 EAdl % =
oL Stk wEkA 71 He] Holof Ayt
71z Wghy whe] xpA Wl uigh &5 Av 2
[3ithar Az

rﬂ

/\}ﬂ‘cﬂ@] 7V1‘?";91

l <l
(p 006) POﬂ %Af& 2ol 7h AATHp=.215). A}
5 AR gur 7M™l wE &5 FAHE= 10 en
7} ¢ 2 @2 BAL 465 and W 7P A2 ghs Bl
1’3e] 232 & uf 714 Wol7p F7stel wet 2

nﬁ‘l

O

& AT} FadteE AS ¢ F AT
AE&EH
ARZE BE, 24 5. 7IEAA A X7} F
g2 P29 SHNFE oA SR PXE o
3 I AEEY A T3] A]. 2001:8(2):1-16

ks 9]’* fféﬂ% ASA O &3t
L B IR EA. 1996:3(2):45-
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