A AR A 2354 A10H A1E ISSN 2234-0866
The Journal of Korean Society of Community Based Occupational Therapy https://doi.org/10.18598/kcbot.2020.10.1.05
Vol. 10 No. 1 (April 2020), 51-61

=H 12t M| H2[7t 4K Y olxl= B

o = Yt oo =
“SAtHelE HiolEA Y Seix|Zstn D4
e
24 449e thyo D7) 59 A Bl 2715 W) A7k 49 SERIIA kel 1A 9L Dojw

AT W gPdAlE FARA] Dagtael] Ajsh 291 digA 0gel 54 = e AR 53 #4719 CMS-70P
(Zebris Medizintechnik Gmbh, Germany)& AH&-8Fth IAE 6784 7ot} 7] eA] Ex] 37](2cm,
10cm) <} W7] A7](15%, 37.5%, 609%6)2] Wslol] w2 F29le] Wi £ J 7L, A £, $59 AATE

A

A8tk didAte] dnkA A4S 7]*57413 ARESETE 7 7HA] A A710A Al 7EA] W] AR E g
HA S 53 S u] WS vwsh] 98] L YEAHEA (One-way ANOVA measure) &2 #-413549 11, AF3 742
Tukey 785 AABIATE Egk Al 7HA] W7] Aol A F 7] 4] A7)0 mh& 537484 2tolg #4517
sl 59 38 (Independent t—test)S AREEFITE ] A2 (15%, 375%, 60%)2F 4 =27](2cm, 10cm)ell
w2 Az ALg s gelsl] ) o] YEANEA(3x2 Two-way ANOVA measure)S AASFA EA4F f2o4

)

.M 2 o wpewl Buy) s 9 S

[ —

B
=
Fb
tlo
B
>
X
¥
.
O
L
=

Occupational Therapy Practice Framework-3 (OTPF-3) 2000). ZM7|= Y3l

TAKRE ZEIZ(context@dongseo,ac. kr)
HAQ: 20201 38 302 AAIY: 202011 4% 102 ARKAQIY: 20204 4% 242

KCBOT Vol. 10, No. 1, 2020 51



st v #H o] Y85 8= FHVingerhoets, 2014).
o W7] F3) A EXYES v=lo] g o] &
X AAA, B2, A1) s Aol H sttt
(Shumway-Cook & Woollacott, 2012).
AZAE 7 e ARE s ‘Qiﬂ@}%ﬂl, w71 s
st SEo] Foldvbe RR s
[e]

5
#elo] glek. 99 A2 AFHFR A EAfehs A

il

= -T’—‘l‘l"/l:% é% Ztol i
o} o] #7 Eﬁiléélﬂr Ao A F&olnt #A
7] SellA Bt FEE F8ate] 5] AHAE Q14
Al &HChiba, Kaminishi, Takakusaki, & Ota, 2017).
Multisensory alterations in visual, 72717} A4 uj
TheFg 84 QoA F9 AE AAsHow 24T &
ATHKramer & Hinojosa, 2011). 58 7)o 4] 2283k o] 2]
A g oA A H = 242 e of A e g
(Lundy-Ekman, 2013). 9]} <1 72+ ek 247
AR AE Sote] 794 FAUS TR 5t
HE AEd 5o AQl AHe vl Fa 249
Aol A dojuhes 24 i Shumway-Cook
Woollacott, 2012).

ge A B oo

Newell (1986)& A9} 7)ol 12] a1 37 9] A5 24
o] EFxHd JEFE FH L5759 FITHS T
52 AL S5ink =, i9lo] Ed3 HAE et
Cletie gl upet v o4 s vols o vt

g 58 27t AAellA Fadllehs 714 2Ee

s
. T
d 2 21 SollA dojuA = (Newell, 1986),
W 878 20 MEF F ofe) 2900 o3 £ e
qg A7 QoA Fad asold
(Majsak, Kaminski, Gentile, & Flanagan, 1998, Volman,
Wijnroks, & Vermeer, 2002; Wu, Trombly, Lin, &
Tickle-Degnen, 2000; Jones, 2017).

Hope W) 714 Eda] gane dAle) 54
27, A2, W S5 58 oo nesol
(Newell & Valvano, 1998; Shumway-Cook & Woollacott,
2012; Amini, et al., 2014, Wang, Kuo, Ouyang, Hsu, &
Ma, 2018). 7] =8 A I o] EAol| wpe} &1e =
gl i e w=rF Gk o= glom, Fitts %2l
2 49 Al Movement Time: MT)& H5(F &
= Fe] A vlEleka, S3E wol(=7])9F v

52 KCBOT Vol 10, No. 1, 2020

. ol ARKY sk 1A 8Pt £ Sk
we} A3yel e Frhe 7401E+<Gon Rioul, &

Guiard, 018) A &oll M % Fitts
Tk S0l wE g2 glel gk A
(Gori et al,, 2018). 7] Azl A7 Ul
t}. Kim, Yoo, Jung¥} Jeon(2010)2] Aol A &5 g}
o] W7] Agle] wp2 A7k AL vl Av} W] A
9} AR w3 e 9 °EA17¢L Hleﬂé}% A7 R

1
Ny
4 op
E‘
1.,
_\1

H5 FY, 55 4 9 = Fr8o] Ao
2 A 571 S8k, F ) éE EUAZE B o] Al
Zro] #H~¥tHWu, Lin, Lin, Chang, & Chen, 2005).
71E 0&?—011%1 A 27], Wr) e W] Ags W
H A AR GES HA= Rew

S ERG
et o, ol52 =4 7] B W] AYE 2t
o]

wAE T g Abole] e dE A6
groke) gk BA Qv Hul&y, olF AR 9 H
&£ EEAREo R AgE o] glom A7ke] == B vt
a3 5 A FAYE F8 WFR Agste] X

0, .
el sl ag A %‘ﬂ 27] 9 W) ALt gAel
SEPYIH WE-AT S, IT AT, A SE,

& B, T g A



Board: IRB, 2019-013-HR-03)¢] <1 ¥ 2019 9¢ 10
dHH 1€ 204704 3930 A+E A 4L
FARA] 2 AQ el et AYAIRAF 1910
Yo, 2019 9ol D skal 2 %) =28k Aot
dom AT FA BHste] Abd AW E
]_o:h:]__ 1\].;5_ /\étﬂﬂ‘* o]al—x% 74/\].31— g_l 0%;(]361— 71—
o Sl At dew AT FAlsl B
f;m T %%ih A3 QA oo, 34
Ae] 7| el ol tisko] o 0%2 4R
z9] o}—— HF 30| dAE sk

= G-Power ZEIHOE &3 ARE Z

o 4y

{0

of
b

T o

-

o S
—l>_F

;L
47
bl

WAl FAAL 4B 12 Ges

_4

_Lu

2 off

oo L o

ol
2

2) ﬂﬂ 1L37J *&ZH 944*4 geo] gl A
3) Ao MAA 7@} Azrek AA8HA Asto] ¢l

k‘x}.

4) AT] BAE ojshaa Folo] NWOE BT A4

2. A7 EF

1) CMS-70P(Zebris Medical Gmbh, Isny, Germany)

(Zebris Medizintechnik Gmbh, Germany)Z< *}%3}91‘3}.
o] z]—u]‘:_ Ho],& A 1 i_ﬂq. AT E YrRYE 2H
lem®] &5 %24 ZHbasic unit, CMS-70P), ‘&5 %2 #}-2]
ARE A3 4= 9= cable adapter, =239 235 9145}
= SARAVIZ F3EH] k. 9l B2 F7de]
g XFo] AHHF), YE2 ), 252 H( Jot2i
()2 FAE 7o Wl 20Hzo FE FHE
(sampling rate) = S ¥ SAch %98 WinData 219 Z%

Z13(Zebris Medizintechnik GmbH, Isny, Germany)< A

85te] 7t AR ARE AR HaER ek o] A
b A ERskE Aot & AelM s A e dE
ol 7] §l8) 1719 T HAAE LEF i 57

(radial styloid process)oll FZ&tHFigure 1).

w
rO
-
2
Rl

Figure 2. Starting position of the experiment

AR 0 7, FAE FAAA, £% FAAAE )
L 7PEA FRe AEE S1lcHFigure 2). B4 oA
2& Wy Fuhoz 4a1 oD
of EASAT AR Sl £49 &9 T
(Pisiform) & %A1 #0] A4S HHEs sk,
ol Bl 155 51506 P} S A 4
Slo] B R EASAT Bol o&% Aol
N W% £ 2R 4ol

=
9% 243 918 sht

E o

lo ru\‘
=
R

=29 = =
Faksta oh2 shube] A= Ea el Fateiih it
B 7} §lo] o7k 2emQl W E5 1/l9F 7 W] 4
017} IOcmCﬂ(é?oﬂ vl 1] 9lv) FekaY BE S
= 5d3A 5 A28 tHPeternel,

Slgaud, & Bablc, 2017). A7~ gidAtel Al EdAE st
A & T AR AP sl g Zole] 15%,
375%, 60% == Ao F 7} H31E(Q2em, 10cm)<S
i FE § oA o R Sole s AASHt
(Kim, Yoo, Jung & Jeon , 2010)(Figure 3). Ztz}e] #}A)
A AR Al om A Abolol = 1371
FAAZES Fof gHansE o]zt &oh

KCBOT Vol. 10, No. 1, 2020 53



Selection of subject

30 university students who were in D university in Busan

l

Record of reaching task

2cm sized object

10cm sized object

15% of
arm-length

37.5% of
arm-length

60% of
arm-length

15% of
arm-length

37.5% of
arm-length

60% of
arm-length

l

Data processing and analysis of results

three types of reach distance — One-way ANOVA
two types of object size — Independent t-test
object size X reach distance — Two-way ANOVA

Figure 3. Research procedure and process
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Table 1. General characteristics of participants

& H27F 1278(40%), SZF7F 18%(60%6) 01 SATH Table 1).

no

=M 37|et I AZlo| ME Hd £
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37.5%, 60% 7] AgeA 2219 27)7} 10em

Hasrs GolaHA Z71rdthp=007, p=021). 31
S5t B4 A7)7) 2emdd W ZZole] 15%, 375%,
60%= Al 714 WA E S A3t Al e MR Feol @

Zpo] 7} 2}3151@ (p<01), A=A A Azt w7 A7} =

7V Gt R0t BASH R oA e
=2 Ezﬂ A717F 10em¥ W= Aole] 15%, 37.5%, 60%
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Solm)a 2ol7h GGtHTable 3). B 7Hewo] g

Participants (M*SD)

Height(cm)

Weight(Kg)

165.90+8.47

60.17+12.39
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Table 2. Comparison of mean velocity according to object size and reach distance

object size

reach
distance
(%arm length)

Values are presented as mean+SD (mm/ms).
a~f significantly different at each other sign
"p<.05, “p<.01

Table 3. Comparison of mean acceleration according to object size and reach distance

object size

2cm 10cm ! b
reach 15% 02+.02 01+£.00 1.366 177
distance  375% oot o=00 118 23
(%arm length) 0% o0 20 Y 7 -
""""""""""""""" F 186 B4
""""""""""""""" » a1l s

Values are presented as mean=SD (mm/ms?).
“p<.05, “p<01

fot
H
i
%
50
o

A Z7)9} Wy A Apele] Huztg 0 $xe 98 S71skh 24 27071 10em¥
(p=.157). = Zole] 15%, 375%, 60%= Al 714 w7|E =33t 4
WA T2 M2 F g o7t e (p<01), A7}

4, S 37| w7 Helof utE X HE9 S7VE A S FosA S TH Table 4).
H| Hof &ieol] tigh B4 =L7]9F Fw7] A Alo]o] de
A g vEREA] 2 tHp=913).
Al 7HA w7 Aol A =41 Z27]7F 10em% w
HEms FoeHAl T2kt thp=01 p=.002, p=.002). 5. 2 37|t w7 Helof uE £5o ME
) £ B4 2717} 2eme ) 209 15%, 37.5%, £=o| H|1
60%= Ml 714 W71E et A Al o2 A2 el
ZFo)7F AN 2H (p<0l), ZH7] At F7tEdgE £ Al 7kA) 7] Aol A EAe] 2717} 10emY w4

Table 4. Comparison of maximum velocity according to object size and reach distance

object size

t p
Zcm 10cm
reach 1% Ada o )Joead e 0o
distance 375% 60+.22b NUERTS -3.187 002"
g length) 6% . 0mloe MR BB
............................. L. L1 L .. S
D 00 00

Values are presented as mean+SD (mm/ms).
a~f significantly different at each other sign
"p<.05, “p<01
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Table 5. Comparison of number of peak velocity according to object size and reach distance

object size

2cm 10cm ‘ b
reach .. 1% . 50%a Aleerr o898
distance 375% 452+74b 4.13+71 2.087 041"
(%arm length) 005 416£5% 35l 01 . o
R 006 2158
"""""""""""""" ' S %

Values are presented as mean+SD (unit).
a~b significantly different at each other sigh
"p<0.05, *p<0.01
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Abstract

The Effects of Object Size and Reaching Distance on Upper Extremity Movement

Bae, Su-Young*, M.S., O.T., Kim, Tae-Hoon™, Ph.D., O.T.

“Dong-A University Daesin Intermediate Care Hospital/Occupational Therapist
“Dept. of Occupational Therapy, Dongseo University/Professor

Objectives : The purpose of this study is to investigate the effect of object size and reaching distance on
kinematic factors of the upper limb while performing arm reaching for normal subjects.

Methods : The subjects of this study were 30 university students who were in D university in Busan, and
the measuring tool was CMS-70P(Zebris Medizintechnik Gmbh, Germany), a three-dimensional motion
analyzer. The task had six conditions. The average velocity of motion, average acceleration, maximum
velocity, and the velocity definite number of movements were measured according to changes in object
size(2em, 10cm) and reaching distance(15%6, 37.5%, 609) when they performed arm reaching. The general
characteristics of the subject were technical statistics. One-way ANOVA measurement was used to
compare variables when the arm reaching task was performed from two object sizes to three reaching
distance, and the post-test was conducted with Tukey test. In addition, an independent t-test was used
to analyze the kinematic differences according to the two object sizes at three reaching distances. A
two-way ANOVA measurement (3x2 Two-way ANOVA measurement) was performed to identify the
interaction of the reaching distance(15%, 37.5%, 60%) and the object size(2cm, 10cm). The statistical
significance level a was set to .05.

Results : When the size of the object increased, the velocity and maximum velocity also increased, but the
definite number of velocity decreased. When the reaching distance increased, the velocity and maximum
velocity increased, whereas the definite number of velocity decreased.

Conclusion : The clinical significance of this study could be utilized as the baseline data for grading object
size and reaching distances when the reaching training is implemented for patients whose central nervous

system was damaged.

Key words : Arm reaching, Kinematics, Object size, Reaching distance
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