el X 53t3]4] A6 Al
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o}A) 7] (drinking) E2te] AT} A B4

‘.3_‘/‘6‘ %*’ 0] E_l} Og** H]-)\O:‘** 0] Z] _‘ﬂ-*** 7&}1%***

y 11T

‘Pt st AeA =t

Ao o) g R Te)

ERa

B2 0 B ATE Ay v B8 FARTAE AR 58 BAVE Bale) AR 22 Yl U
A4 (&84t kinematics, 2% muscle activity) AZE 5 ste] vRA7] 3] 3 A &5 K
el haliA] gobr izl ATk

A7y AT A A4 200 3 94 08 e R, AREEAEA7(VICON MX System) 9t
ZAEZ|(MP-100E ol&3te] v F4o #A7FsHS, &5, 2845 E S48t

23 B £ F HS A T oM A R 25 Ao Ade] vehgta, v Tt

ool e Hd 23 9 o] IRA A Ho| o] UEKTh W] dAelA 7t -] 4% st
3l 7] of&/d A4 (pearson product-moment correlation coefficient)E ©]-&-3F A3} o}z e} Fgx|ALo] o) A

(r=—904), o17fs} EZALo|o) M (r=722), FEA| S} EFALANX(r=-T002 FTAFH o2 o3t FadA=S
UEHATHP<.00). Y22 744 7] @A e A%5SA R (731%) 3 HEF2e(1.60%)°] 7HE =& 84
s %‘J- Aejst7], viAl7], W7) SA M 2zt HBAZ e E(43%), THAMAIRZ(1.33%), N =ZEng
T(220%)904 247 =4 Ut

g —“5: A7 QAR FFAGA B 2 A4 S A8 AY 3 Ag e A A A8 2 5
hor, T3 A5 FA F FA SAY Fdol i B VIZARE o8 d F A& AolFa AR #
o

FAo] ¢ 2R, AAATAES, £ Y, A

A $AYe B B Aole] I3} 25 2 A

Ao}
Lankhorst, Rumping, & Prevo, 1999). 1 % Al7%gt
HAEY BAE A2 S99, NP 20%,
$o3 2% NESoE A NP S

WAL o (otlty @hanseo.ac kr) | F: 2008. 1. 30 Il AR 2008. 3. 10
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= o
ALY 5o o]FolAH, &4 YRS 3417 process)Q] &3 24 93 muscle weekness)Z 9138]
= FAAY &e] AAsaL ATHBroeks, A 8 Arolu A A FFgFE vFI
2 (193], 1998; Cirstea & Levin, 2000; Trombly, 1992).
T A= AE b2 719 JHg2 @ 7949 A 59
g ofg] 9Ql5e] EfstA #Ad= gla, JAAJ] F4
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728 0|73 7] W] thHoln AAH AT
b aFHelAth et FAlel 2000, 1 FANE
3hA ol £-70lS 57 Wi

39 olg@ olf2 F 4

=13

73 }452* 2004; 434, 1998 ola

M= L3P Ees s394 ddd A7 APH 2
ATHARATE, 2002, Veeger, Magermans, Nagels,

Chadwick, & van der Helm, 2006).

A FAREAL Aol AYEEY] $2& Fdst
WEm A olyro)ld, @3t SolA AREEHAA L

o AZEoplAe oo de E A Al

4851 AT FAlok 2000). Ak SAHEA

2 37 MY 29 A 2AAS FF, dFo

O ofN gt kI o

=
p.
910.
28

2 Yehd Bk ojyet #H e Ztx wstel| tigh g
AZE B3t #A7E E-S(interjoint coordination)®]] o3k
A= H7b & 4 dom(Murphy, Sunnerhangen,

Johnels, & Willen, 2006), o]&{st AR = A9 X8 E
g3t =99 wEloL} 43 Meke] U)dk 7| 2ARE

854 (McCrea, Eng, & Hodgson, 2002).
THEE HAF 2 9389 5oz WS =4

— =

29 554 1R F5o8 WA= AR T Al
2 A Wkl A3 #7134 Sg(electronic ac-
tivity)& BAST Qe ZHEE AA e 2

2 AA9 AYH, 7154 He At A9 & SU\
E =734, 2006, Basmajian & De Luca,
19%5), +5THY &59 715 YEile 2o]7] Wi
HAe Az A Ate 25 éli“ﬂ WS 3]
73] 5l o &HTHO|FH, 199%).

Ape] AA 715E BIIAY AEH FA &

Ho

>

o] }B]'

A

Bl

d
2

s
ot
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_-é:y,]_é. 7—].&3].}_—. HHEO ¥

‘l’]'xﬂ T = U
(skillful performance) Hol 44 J& 3L
(movement pattern)o|t} A Z(strategy)ol]l it &

=)

249 o] B 5972

ojdthy FAH K Steenbergen, van Thiel, Hulstijn, &
Meulenbroek, 2000; Trombly, 1992). 2382 X FA}
= o33 $A9 FEo} Azt q}@ APl u
of FAE QA HAS] ol ik FAHS Hetst
71 7] Wil A5 23& 7%*35}7‘:—3] olHes
otal QUtH(McPhee, 1987; Petuskey, Bagley, Abdala,
James, & Rab, 2007).

L=k

activity) X}E%

(ﬂ:rLQ] Ex%g z%xl/\g

[e}e}

Sg31ol o) A 58 A 4

B9 $49, 2RYE, 4 93 Aol9) §3$ Fohum
A Bk olg@ NZARE Fiel ARG =
o

~no

e =

pud

=
ot
o
'
J‘J

0
®
W
>
©

320 d% fl° w43 307 %‘2
- AT A V1S AR, A

4 fle AZA 44 #dSe ks
g &alar, 0RAE %2 AL 7he

A F3o Fuslol o)

+5 3743 A& (kinematics



data)E F33k7] 918 9= Oxford Metrics Inc. VICON
MX System= AMESIHTE o] AHle thAA AA]o] §
2 E’—‘V}(marker)‘)ﬂ off whAtEE WS H e 7
goll A Q1Askal 1 9X|9f FRIF AFHA AGEH,
ﬁ*‘x}v* % 23702 B H9= Vicon Systemsdl] U=
A g F2 A2 stk Tebbutt, Wood, & King,
2005). A z]% %7&101 Lq] H]—}(E?ﬂ— o]LC_ 1‘4—‘:}9] o]%oﬂ
e s HATo = &7 s B WY =&
B Qo] B2t Murphy et al., 2006). 6th2] H9]A
7HetE HolE9 FHOE AXE st 7Y A
£ wAs7] Y5k 9HZA(calibration) S A3 &
AFG AABIATHIY 1). FEFZE(sampling rate)

A2 S48 AR AP
WORK STATION =2 I#H(VICON system)= AR&-3}
FEH 24, 2007).

&5y
c‘x‘ ‘ cal

camera

z x

a2 1 Mol FinEle /X R BE &

9) X

s 3337 s H=Y

BIOPAC System Inc. 3% 7|(electromyography) 2} A]
HAF7ke] 2H40] 2cml W=l BIOPAC

System IncAFY] o|=FEHAZ(bipolar surface elec—
trode)S AHESIATE ZEFEZES 1200HzE oM, F5
AAsH7] $18) 60Hz WS 43} ZE(band stop filter)

£ AR SRSt phA 7] SAIA AR EE 259 24
T 13 93 Y&5AHEZ(upper trapezius muscle),
7o 7 A 2 (middle fiber of deltoid muscle), $125F
2 Z(biceps brachii muscle), $ZHAlZe)2(

A 2BHE A=
%

20| 1cm,

ill's3

=
=
L=
=7
Z

triceps

brachii muscle), 71:=Z<5-3Z(extensor carpi radialis
longus muscle)(Cram, Kasman, & Holtz, 1998, A<1&,
2000)0]t}. BEHAT F2 Fojol|A o] HRAGS A
A717] A8 ARE stal, 7he AFER EEE 9Rad
TS AA stgoH, &% Asjd AL e FAE
T Zo] "HeolZ2 uAsAth K7 ZEAHEE
w3t7] 3k Daniels and Worthigham's®] Muscle
testingS 7122 7+ AFthAAY] Z5¥ MVC(max-
imum voluntary contraction)@at& 4 st a2 33
HHE ZAste] HEgks o] &St THHislop &
Montgomery, 1995).

= [

3) O] EfAlel e

¥ ol vh7) wolE e dakd &
A %99 Wgks BEA AR oGl A B
T2 3 THMurphy et al,, 2006)(% 1). £8& &
A ol5ANE & BAAL o5 F Azlw e
abaleln. o] w, EAAe] ojEAzlE 47 olFo
U] die] gFole itk H¥H o5 Azs
WORK STATION Z=ZI(VICON system)®] =4 3]
of 3akE £8ES FepAth(aLes, 2007).

A AR oA g vied &
Fole] ot gl A A8,
ﬁ?m%ﬂﬂ7v}ﬂﬂxwl A%+ =2

0_]7]_5-651 15cmu— ! ﬁ

A g 37 A3t

— _04 _04 ﬂ.LNL, _]lNA
[RCCeY)
5l
HU

Mo & ru{g HoHE
5

ﬂ; o n;lru i
ol rZ N
rob _,;: ngli

1 g
b =%
Fz =
op 2 II
52 oo (o
o oo
= b |
dlo N
N,
it
&
8
2
o
o
o

>

A

S ot
% B85} A5kl AR Ben 3f A ge

35
of A& 9 3-?— el % i ’“"]O}Oir/}(%
S, 2004). olm) Ze] Aol tiidAte] YetoA &
(ulnar styloid process)7tA18] AZlE 2K Levin,

oy

g oo e B odie 32 o
o
oft
N
(3
Q'L
£
r_& rlr
é“.:
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I 1. OKZ] EAel Fef

A2 T =3 TEA
W) £ g0yl o BAA AT 4ol AL AL BEA el At
(reaching) AlAsE A &89 2%E 4S o Yoz 7HEe Al HAE o
oz e ol AT BEA A AWML o 4e B4 A
(forward transport) Qo2 7tele AlA S o = = Zeo] 5%7} 2 o
P71 n = A)zkak o] AL A o =2 n &9 A A1
(crinking) PIZAZARE A cqamram  TVIEEER aaae ve
A AR 57 eo gah An e AN TR ) Ao
(ack ransport) = BRI o e yo g BN E2 W 2
A2
CREd ARAAZ Eokedd Fol AeAHE &9 RAR} A1
(returning) AR PR DR p ey

Michaelsen, Cristea, & Roby-Brami, 2002). A&¢] 23
2 O Ael Al Al 7 el dis) AES o F R

o‘:":

e

B A4S IES AT AFe AT Aol
w3} o ozl QA O eAE Zol7] 415
o g w2 vlA7] B2 ANsgon % 38 u
% 24390,

T8 2. 07| SEL AIRAA|

o 1
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} (sagittal plane)ol] t3 =9 W
3}E golral 0177]1 A 9jHde A (frontal
plane)o] thgt A% WstE S43ATh o7 Adre o
N-ZEA] FAAG Jdo] Zo7 Fahe FA HWHE
o]-§ate] AXkstal, Tx HEY AEe o7-TEA|
FEAR S} FEA -5 FAAS] WEHE AL of
AN, BEA, &5 WA Alo] 4 Hstel] tig voj&
HATE AHEste] BT - Alol9] S AEE &
o} K FTHMurphy et al., 2006).

ZEAEE 4 259 root mean square #S AU

AR FFN 3HF A AEF 100%0] i g

A2 % FOR ANsiglen, dAE sdsks 59

SR WSk Ao UAFE o8t FASH

g AT §A Z2IHe SPSS 100
fa1 23! 0

A Sgom BARA o4 43

A} gAY 30
m, H AF

ikt
ot
2,
N
N
AN
o
re
-
=
o
B
rlr
N \1
\l
S
ol



E 2. (IFCHAIR}S| AN E4 (N=30)
R A b 9]
Lol (A) 8+2.6 20~27
A% (kg) 66.1+7.3 55~82
217 (cm) 175.145.3 169~191
ZZol(cm) 49.242.6 44~57
E 3 0P| ZHH| =3 Al T AJZE (N=30)
T @A B+ EFAA 95%Cl
7] (reaching) 053 + 0.06 051~055
o=z 7F 2 7] (forward transport) 140 + 0.26 1.31~1.49
u}A] 7] (drinking) 017 + 0.12 013~021
A AA E7](back transport) 112 £ 017 1.06~1.17
A el3}7] (return) 0.76 + 0.1 0.70~0.82
g A 398 + 048 381~4.15
E 4. 07| T 8 A| 2HEo| 2 (N=30)
o+ EFAHAL 95%CI
A (sagittal plane)
oA ()
A ZEAA] 3193 + 777 20.15~ 3471
oAl 7] (H =) 10643 + 1346 101.61~111.25
9 7473 + 1299 70.08~ 79.38
ZEA ()
AVZRALA 86.76 + 11.81 82.53~90.99
A7) (H 2= 121.83 + 475 120.13~12353
FN(FHHAR) 5AT4 + 7.34 52.11~57.37
e 67.09 + 881 63.94~170.24
A4 (frontal plane)
oA (°)
A ZEAAY 868 + 580 6.60~10.76
PRAL 7| (F ] 9] 3) 5529 + 561 53.29~57.29
R7U(HAH =) 6.77 + 5.12 494~ 86
4 4852 + 7.74 45.75~51.29
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5 0P| 28| £88 Al & EAIX|S B oS (N=30
Y+ EFHAL 95%CI
7] (reaching) 307.60 + 32.72 295.89~319.31
Qo2 7}4 L 7)(forward transport) 63255 + 44.65 616.57~64853
vlA] 7](drinking) 743 + 370 611~ 875
A AR E7](back transport) 65044 + 52.60 631.62~669.26
g2l 87 (return) 304.32 £ 33.26 292.42~306.22
g A 1902.35 + 120.80 1859.12~1945.58
Frontal plane [X-Z] Sagittal plane [Y-Z]
1400 1400
1200 1 1200
N
1000 1000
E 800 F 800 B
é 500 é 500
400 400
200 200
o a
o 100 200 300 400 300 0 200 400 600 800 1000 1200 1400
X[mm] Z[mm]

Transverse plane [X-Y]

1400

1200

1000
800

¥[mm]

600

400

200

2. HAFCHAIRIS| 258 AlsHkinematic) Bi5}

D OMA7| Tp=g Al

AFNEA 2 SAE A F AR W] 053%,
Ao2 7HR7] 140z, A7) 0172, 3 A 57
L12%, Aest7] 076 Yepgon, F 3A 3 Azt
2 398% 0] ATHEE 3).

2) OIAIZ| oM = Al 2 Ziof Bis}

AFtate] viA7] ZA| 3 Fok BEe) AR
A ZIRE AAHEG A o7 ZE R.3P(FZ)YI PR E
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300 400 500

X[mm]

HEAIKO| HA(trajectory)

TE 1065°, 4 Adxe 321°2 Yehy
e ANAAAE 66°(ZF), P ek
°, HAA A= 567000 TN o
864°(A), Ho} 2= 549°, HA 4%

o,
A 7 1
AR ﬂuf
7.32°HTH(EA).

ORAZ| 2| =88 Al & EAXI| EHfH o|F Azl
°ﬂ?-ﬂw;<H PRAl7] FA] 8 Al = E2ARE] 7 Tl
9 o]FAgE ®7] 307.60mm, ¥o= 7F4L7] 63255mm,
PRAl7] 743mm, A AR F7] 60043mm, s}
3U.2mmE F o5 AEE 192mmPTHEE 5)(2F 3).



6 OWP| 2F| $8 Al £ 28T (N=30)
9% EE BE Z7r017) ez
AR Fhy Az et e
7]
. 464+4.13 1.01+£.79 A40+.24 1.14+.76 2.20+.133
(reaching)
Qo 71x Q7]
7.31+4.25 1.60£1.17 42+ 59 1.27+ 82 1.67+.65
(forward transport)
i 6.39+3.80 73+.80 26+.19 1.33£.78 12781
(drinking) .3943. 73+, 26+, 33+, 27+,
A A =7
4 A ] 4770+2.60 95+.69 38+.31 1.23+.78 1.65+.34
(back transport)
st
3.84+2.62 57+48 A43+55 90+.55 141+.76
(return)
1. upper trapezius 2. biceps brachii 3. triceps brachii
4. deltoid middle fiber 5. extensor carpi radialis longus
H 7 0, BEX|, &= ZE Alo|Q] AR (N=30)
A+ EFHA} 95%CI
oV -FA] 904 + 089 -872 ~ -936
o7& & 722 + 187 604 ~ 788
R -700 £+ 324 -b&4 ~ -816
H 8 WI0M ASE JIMR7| | Histol| CHst 22T AR (N=30)
9% EE 92 F 2oVl
Azt Tz Az Azt
Db 155
AEA 2 055 452
Fol ! 369" 187 226
ANeZeBPy 2 076 202 112 246
p<05
1. upper trapezius 2. biceps brachii 3. triceps brachii
4. deltoid middle fiber 5. extensor carpi radialis longus
3. iFICHAR}S| 2Ed T HHE} 4. ORAZ] Tid| 3l A ZHEZIE 943to] CH
B ArpiE
AT gAY vpA 7] FE A AFEE 259 9E5
A, SOAA RS, 252, A2, 1 1) 7] =3 Al 2HEZEE B5}0f CHSH AREA|
wE:ERFTO 4 BANE TBYES ZAF 2 B 59 A W) BAGA oblsh BEAE S

S(excellent) 9 AHBA (r=-904), o7} £E&
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9 2SR JIMRI|0M OIAl7| EHAZ B5lof CHst 2EAM Tl ARtEtA| (N=30)
9% A2 92 F2100)
S m ! A e Az Az
JBFaY 264
ORI s 219 679"
Frol AR 361" 149 208
A ZEu g 413 265 004 137
p<.05, #=#p<.01
1. upper trapezius 2. biceps brachii 3. triceps brachii
4, deltoid middle fiber 5. extensor carpi radialis longus
10. OFAZ[OIM 2 MIXIZ[o 7| EH2 HiStol| ofst 2etdTof A (N=30)
9% A2 A2 F2007)
SR A Az At
qBFae 063
CEZ DR -.094 464°
FolAA R 005 -170 146
NrZE By T -.013 312 -034 -.087
p<.05
1. upper trapezius 2. biceps brachii 3. triceps brachii
4. deltoid middle fiber 5. extensor carpi radialis longus
2(good) &Y AHAA(r=722), THA Y} &5 =& V. 0 %
(good) 229 A&AAA(r=-70005 Yetdo 2 EA 55
o folulg ABWAS FEITHE 7). A2 SRS AT 2BEEA 0B BAS F
shed A A Dol tigh A ZH(strategy) ] A& (tactics)
2) DAIZ| 58 Al 2EHE Hslof et A2 of Wg A Sk FAelth £ Bae
A F8) Al WY gl A QJoE JHA Q7] dAR FAYE Aol FHH o R AW 8] i o]
W3l & o JHFAHEZI FHAM R (=369), 9 A& Bt F499 Ao 4%, &5, oA E ol
Srze 2 YBAEYE(r=452)A 0l A Bg(fair) et AFEE F JloH, 28T 25 8% A 4
FABRAE BHOH(E ), Yoz 7HAH 7] @AM BAE Agd wE AHsiel 2429 A7)H €5
UW 7] GAZE Wt & ve AEFAH R S| 7A gA5te] 2 59 ¢ dyS EAsked o] &t

ZHr=361), ABFEAN 2T DAL (=697, A%
ﬂ‘:’:LJJr N2 BAZL(=413)0A BE 4337
S EATHE 9). vHA7] SAA A AR 57 9
2 HEE ge %J-érTﬂﬂlﬂﬂr Awﬂﬂﬂlﬂ(r )¢]
HE AA#AE RYoH(E 10 3 AR 57] @A
&7 9A= W3} & HH“ FHBA T YERd

ut 01n

o)
o)

9,
X
ox!
G
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(Ma & Trombly, 2004; Macaluso, De vito, Felici, &
Nimmo, 2000; Lehmkuhl & Smith, 1983).

Cooper, Shwedyk, Quanbury, Miller®} Hildebrand
(1993)= 438 gS st=dl Bagh 39 443 +
A9 e ZEAEE tig olsfof AwAQ] 4 A
gv &34 }6 A AU gk Al A=K alternative

g 4 o woagd.
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rlr
=
o
)
l-'O

=2
N
==

1998).

49 $49 2 2BYEE 29340
WA B B B ATHA o] ) 5

= #A7]e gt
v A3E AlgEY Murphy 59 ATolAe w7
A ot 270& FA ¥ FYAAL, B AT
A ZA 8ol HRJARE 7] Wil Rt gk
4 WS Fo]7] sl vhr7] Fol thg FJE
=5 TYA @A HAdg we] T ES A 2105
243197 i oE Bt

AR v K - R e | i S S P i o
18} Murphy 5(2006)8] A79k= Ato]& Ho| vk Htj
gro] WAste @Al 7t HHAT ] Wl digh gy
< AR 2945 Btk w7 HA) #3474 3

)

= ol FHL A BA F Ad =23

I Ao 9jo] dojwtar, /7] Eetel Hoj vjdo] Lo
Wk FA] WAL w7 F<tel Ao 23o] dolwt
i, He FAe ¢ HAd Aol yEREth Levin
2 A9l HulH|(hemiparesis)$HAF9} 7733 491
WoE =18 Fe AU s At 49
& e FAE AR A A9 A S 2
w2 AR Agte] WA o2 Qlaf A7he] HAFE
&o] YehA dthal Basiglet. oj2jg AnE v|Fo
B W] @A 3] A 7] DA 2 BEA
Aol gk BAFAgo] AT AoE AlsHTh E=F
I w7 GAE 59 ofe B¢ 4 B Afole] 4x W
Sholl gk AHBAE GokE A oA BRA| Aol
X (r=-904) vi-¢ F=& FAAA AL, o7} &5 Aol
oA (r=722), BHEX| S} £5 Afolol| M (r=-700) A =]
o8 5 AUBAE Btk o|FA 7 WA Alelof &
FHAZE =ohe A2 74 38 AbolY] F§ 70l =0

g Koo of

= AL gujgit}, B Ao of7jel ZEA| A f
L = ARBAZE HYOW o] Steenbergen 5
(200008) A9} FoJgt A3 ghs VeI ol g A%
T 3A 4 3AE AT o] 28 T AEY =
ol He Zlo] ozt FEge A4S 9 #E
3 58 o 24 wHoF & Alolnh &g F #A
Atole] Zte Wl tigh FadA Fhol AT e A
A FAA tigk F3ol g AR sfof gtk
FuIdes 25 9 AAY A, 7154 He A
Abetal Add = Qe E7EA 24% g te o
T o5 Age] WS BHT e ofle} & 248
o tigt dES =4 & 4 o]+, 19%; Basmajian

& De Luca, 1985). & A7ollAs NS F3ioA B

B ZAsE0 1 23 HA5Y @A F AESAR
23} gBERde B7] BAA M we BYES
Bgln, SBAZ2e Fels) WA, FpAme b

WSl i JRBAS Gol A% 3A(RA-Foz
] |, P73 A g
MelA) SBF LT ABAZAZ Aol A EATA

o
R
v
o
P
flo
i)
>,
N
i
2

[

At Sl2A2 e

wgs) FE 20D @ 5 Aok agEs A $49
of glol TR i FASES B4

[e)
318 4 gle AR S, FE(ALS) 9719 2
20
=

AsH AT 7e

HABBE F AR A7) FARS 243 o

o ol £ o T Ao Y A7t aTHEc E

& AT BEAGRE o ) e
[e]
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A& 7 o] ARl FEg HUE VxE G
=299 sjdF Ao digk 30| wig Fasith
(Trombly, 1992). ¥ d+= HoZ & vpA)7] 535 A
A FAEAE T8 SFFNE A5 ZUIHEE
53 28R U3 A5E FHstE FAEAGA
A A7) 2R FETFEE S, S8AE, E A
ol9 P&& w4 3E A

123, (2007). 8FX] 259 HEZYH & =
of &3l total contact inser”} #& Oi/‘j-‘l] HIP =
Aol A= G WAL =, A ek, A4h

71993]. (1998). NDT(neurodevelopmental treatment)]
Aatel Az e, SEdEExEES])A], 5(1),
79-90.

AR (2002). 7Gx 2AF A] oA A2 ALg-o]
R F2pf wAl= Gk AAERe =, AAUE

Aok 000). B3 491 WAl 4 5

el
o

A9, A2 A, A7) (199). 7
A7 FARAIZ ol 83 B ohAlE FHA 4
A B2 Fr) gigtAjgrelsls] x| 22(1), 204-209.
F7F, B8, AN (2005). TR B B )
FYA BT £} FHolsA Y. HIFYA R
818] %], 13(2), 41-49.
FAF, WA, F2, A7,
I FYA FFA 7 A J-érJ
© 93 gl A28k 12(2), 61-70.
olF¥. (19%) 7|87 BdS o]§st FAHAFE 24
£9 S48 H3) BE A7 AR, A
Agee, AL
A3, (1998). Alesl L PA] diEALF

345_1:-1 (2004). .»7411347]

LEEERE

H

H
9] 2HE 2
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41 ALk =
408, (2000). AFFs Hvtii A&
. (2006). A5
A A=, U, %
Basmajian, J. V., & De Luca, C. J. (1985). Muscles
alive(5th ed). Baltimore: Williams & Wilkins.
Broeks, J. G., Lankhorst, G. J., Rumping, K., & Prevo
A J. (1999). The long-term outcome of arm func-
tion after stroke: Results of a follow-up study.
Disability and Rehabilitation, 21(8), 357-364.

Cirstea, M. C., & Levin, M. F. (2000). Compensatory
strategies for reaching in stroke. Brain, 123,
940-953.

Cooper, J. E., Shwedyk, E., Quanbury, A. O., Miller, J.,
& Hildebrand, D. (1993). Elbow joint restriction:

Effect on functional upper limb motion during per—

e A3

_>.:

formance of three feeding activities. Archives of

physical medicine and rehabilitation,  74(8),
805-809.

Cram, J. R, Kasman, G. S, & Holtz, J. (1998).
Introduction  to  surface  electromyography.
Maryland, MD: AN ASPEN PUBLICATION.

Hislop, H. J., & Montgomery, J. (1995). Daniels and
Worthingham’s muscle testing: Techniques of
manual examination. Philadelphia: WB.
SAUNDERS COMPANY.

Lehmkuhl, L. D., & Smith, L. K. (1983). Brunnstrom’s
clinical kinesiology. Philadelphia: F. A. Davis.
Levin, M. F., Michaelsen, S. M., Cristea, C. M,, &
Roby-Brami, A. (2002). Use of the for reaching
targets placed within and beyond the reach in
adult hemiparesis. Experimental Brain Research,

143, 171-180.

Ma, H.,, & Trombly, C. A. (2004). Effects of task com-
plexity on reaction time and movement Kinematics
in elderly people. American  Journal of
Occupational Therapy, 58(2), 150-158.

Macaluso, A., De Vito, G., Felici, F., & Nimmo, M. A.
(2000). Electromyogram changes during sustained

contraction after resistance training in women in



their 3rd and 8th decades. European Journal of
Applied Physiology, 82, 418-424.

McCrea, P. H, Eng, J. J, & Hodgson, A. J. (2002).
Biomechanics of reaching: Clinical implication for
individuals with acquired brain injury. Disability
and Rehabilitation, 24(10), 534-541.

McPhee, S. D. (1987). Functional hand evaluations: A
review. American Journal of Occupational
Therapy, 41(3), 158-163.

Murphy, M. A., Sunnerhagen, K. S. Johnels, B, &
Willen, C. (2006). Three-dimensional kinematic
motion analysis of a daily activity drinking from a
glass: A pilot study. Journal of NeuroEngineering
and Rehabilitation, 3, 18-28.

Petuskey, K., Bagley, A., Abdala, E., James, M. A, &
Rab, G. (2007). Upper extremity kinematics during
functional activities: Three-dimensional studies in
a normal pediatric population. Gait and Posture,
25, 5713-579.

Steenbergen, B., van Thiel, E., Hulstin, W, &
Meulenbroek, R. G. J. (2000). The coordination of
reaching and grasping in spastic hemiparesis.
Human Movement Science, 19, 75-105.

Tebbutt, P., Wood, J., & King, M. (2005). The Vicon
Manual. Oxford, England: Vicon Motion Systems.

Trombly, C. A. (1992). Deficits of reaching in subjects
with left hemiparesis: A pilot study. American
Journal of Occupational Therapy, 46(10), 887-897.

Veeger, H. E. ], Magermans, D. J., Nagels, ],
Chadwick, E. K. J., & van der Helm, F. C. T.
(2006). A kinematical analysis of the shoulder af-
ter arthroplasty during a hair combing task.
Clinical Biomechanics, 21, 39-44.

KSOT Vol. 16, No. 1, 2008 87



Abstract
Muscle Activity and a Kinematic Analysis of Drinking Motion

Yun, Sung-Yong", M.S., O.T., Lee, Taek-Young™, Ph.D., O.T.,
Park, So-Yeon™, Ph.D., O.T., Yi, Jin-Bock™, M.S., P.T.,
Kim, Jang-Hwan™, M.P.H., C.P.O.

“Dept. of Occupational Therapy, Graduate School, Hanseo University
“Dept. of Occupational Therapy, Hanseo University

“Dept. of Prosthethetics and Orthotics, Hanseo University

Objective : The purpose of this study is to analyze the task of drinking a glass of water through three-di-
mensional motion analysis and electromyogram (EMG).

Methods : Thirty healthy young adults were recruited for this study. The participants performed the task of
drinking a glass of water in a sitting position. During the task, the time, range of motion, and velocity of
upper extremity movement were measured using VICON MX SYSTEM, and the muscle activities were
measured using MP-100.

Results : The results show a maximal adduction of the shoulder and an extension of the elbow during the
glass-holding phase. There were a maximal flexion, abduction of the shoulder, and maximal flexion of theel-
bow during the drinking phase. During the reaching phase, the shoulder angle was highly correlated with the
elbow angle (r=-904, p<.05), the shoulder angle moderately correlated with the wrist angle (r=.722, p<.05),
and the elbow angle moderately correlated with the wrist angle (r=-.700, p<.05). During the forward trans-
port phase, returning phase, drinking phase, and reaching phase, the upper trapezius (7.319), biceps brachii
(1.60%), triceps brachii (.43%), deltoid middle fiber (1.33%), and extensor carpi radialis longus (2.20%)
showed the highest muscle activities.

Conclusion : The results of this study can be applied to people with neurological conditions who experience
upper extremity weakness for their most-efficient movement patterns during various activities of daily
living. This may lead to an effective occupational therapy program, treatment plan, and better client

satisfaction.

Key Words : Movement patterns, Muscle activity, Strategy, Three-dimensional motion analysis
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