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Abstract This study was to performed to get the reference data of the kinematic parameters for normal subjects
according to the arm movement type. Forty-five normal subjects participated in this study and preformed four
sequence according to the arm movement type : normal arm movement, one arm movement, no arm movement, fitness
arm movement. The study data was collected from June to August 2010. The kinematic data were measured using
Vicon motion system 6MX3 cameras while each subjects walked through a 10m walkway. There were significant
differences according arm movement type in the kinematic parameters such as range of motion (ROM) of the right
pelvic, hip in sagittal plane, and ROM of the pelvic, hip, lumbar in coronal plane and ROM of the pelvic, thoracic,
lumbar in transverse plane. This study can be utilized as the basic reference data in gait analysis for patients with

pathologic gaits.
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ool #§- 77 1A dojri{3]. T ooldAre] A 218 A Fdo] glar, A1 &
HeYA FA o] ek ko] Fekwdae] sxe] o] gl AL AU sl ol AP EATE 9= A
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o AGARL B Al A 9] AdselR g2 9de] dol T2 A AXHY 9l 3AH T2 #A71E o] &
um, olgjgh 23 AS Ted] 5 xAb 5ol oy o] AYPE AAsttTable 11.
g} 2o JgS W& EHS 7HX AL T8l

He FA2 A5 HA Byr|deg olFshs bl [Table 1] The general characteristics of subject
AR 7|25 ATk, oA o AFARI HIHE Variables Subject_
T A Anst 20 whe waE Gl B o o
shatzt ARSETHY,10L B BEEA Al~ee FAEH Weight(kg) 63.69+15.70
B YR A53te 329 (three-dimensional) =.3 Male Vermale B/ 0
A o277k vhksheilll, elgte] Bipe mgy 7D
2 e g FAola RS AR Yt AL
PR B ORE WE 4k A nym g w22 FTEA
o] A QeH ES ABH o RG] o A Zh AT oAl Al Age) A AAHE dEE 5
o oA 0 2 EAHmarken) S B3 7 74 =) InBody J05 system(Biospace Co., USA)E o]-&a}o] 7]
o] 2719} A7)2 e 3340 S HA4EA A EFAE A8 By 2A& AAs] doll A
sElo]], $5 GAEe o4 BAT B Erel ddel E71E AE AT 2 A8 &+ ol
S, 25 9 A0 e BHoRRE nae slgs o o Sl S BEE AL 2
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21 A7 [Fig. 1] Arm movement type.

E A= M T4 $1218 M gl gy 2009 (a)Normal arm movment (b) One arm movment
A A1 (G A 287, A 17%) S dde &2 kit o (c) No arm movment (d). Fitness arm movement
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PSS BE7HAARE Vicon Motion  System
Limited(Oxford, UK)<] Vicon IQ motion capture and
analysis software 5 W73t PColl 6-camera Vicon
MX motion analysis system= ©]-&3}o] H 39| 3291 3. A}
ARl & F4eHQ WskE A tHEig. 21101

3.1 AldHYe HERSHS

Z A mE Ao Y] Bd SEHE B
A A3k= vk ZtHTable 2] o] EollA AlAst=
g =uke] k-5 AAF Akt HAage] Apol, JEH
e wy gt el Aol FEWEE W Aokt

Hagel Aol WEHAL 5 & 3
F ahe) o], A elsh SRl gt 1%
ael Aolg AX &4013}.

A= R 1
0 9% 20 1 £ERAE FeIt A9IE vieh
[Fig. 2] Vicon motion system X QHITHp>.05). 922 Tule] Pl SEMO= 4o
3l x}olE& il < QZy Q22 ojyiyo
B SEAE Fo15 Aol S Uehirkpao, F-5
. \mndows& SPSS/DC 120 $A 2 o s o j =elel A S
= R M sy X T P F
Abgatel 7 24 P8 Watah mEAAs pege 0 T T 2 e
0o o 2 as sl - T &%} QEFRo {3 AolE UEhA FUth
2 A W 5 BT wawaee Apols & (o> 05)
ohuyl glal WEE4 Qe FARHoneway
repeated measure ANOVA)S 3tk SA8H #-2%
[Table 2] A Compariosn of sagittal plane (unit : degrees)
NAM OAM NAM FAM P
Lt pelvic tilt ROM 2.92+2.06 2.96+2.44 2.76+2.11 3.07+1.94 0.921
Rt pelvic tilt ROM 2.47+0.98 2.69+1.06 2.77+1.63 3.35%1.12° 0.003x:
Lt hip ROM 44.01£4.96 43.63+4.64 42.62+7.32 48.1045.18" 0.000:
Rt hip ROM 42.92+6.45 43.61+5.22 41.57+8.60 47.63+5.66" 0.000s3
Lt Knee ROM 55.20+6.92 55.77+6.42 54.93+6.76 55.98+5.95 0.338
Rt knee ROM 59.90+5.79 58.57+5.93 58.99+5.30 57.32+7.58" 0.062
Lt anke ROM 30.69+5.60 31.52+5.78 31.56+6.13 30.43+5.32 0.151
Rt ankel ROM 29.93+7.99 30.25+4.85 31.57+6.79 29.32+12.04 0.442
Lt thorax ROM 3.34+1.26 3.62+1.05 3.35+1.09 3.76£1.23" 0.084
Rt thorax ROM 3.34+1.18 3.6510.84 3.68+1.29" 3.54+1.15 0.330
Lt lumbar ROM 3.79+2.36 4.02+2.61 3.59+1.55 3.60+1.82 0.691
Rt lumbar ROM 3.59+1.88 3.55+1.77 3.87+2.06 3.66+1.54 0.748

Valus are mean+SD. ROM; range of motion

“ Significantly different from normal arm movement
"p<05, "ip<0l

NAM : Normal arm movment

OAM: One arm movment

NAM: No arm movment

FAM: Fitness arm movement
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[Table 3] A compariosn of coronal plane

(unit : degrees)

NAM OAM NAM FAM P

Lt pelvic ROM 10.86+2.78 10.21+2.38" 9.42+2.20" 11.74+3.18" 0.000™

Rt pelvic ROM 10.92+2.56 10.6+2.30" 9.30+2.02" 11.64+3.06" 0.000™

Lt hip ROM 14.13+2.89 14.09+3.12 13.17+3.10° 14.95+2.82° 0.000™

Rt hip ROM 14.70+2.87 14.57+2.78 13.38+2.58" 15.16+2.80 0.000™

Lt knee ROM 20.33+8.31 20.60+7.97 19.89+8.10 20.61+7.66 0.264

Rt knee ROM 12.07+6.25 12.52+7.11 11.62+6.20 13.55+7.33 0.110

Lt thorax ROM 3.65+2.16 3.33+1.54 3.08+1.37 3.85+1.57 0.107

Rt thorax ROM 3.30£1.72 2.97+1.37 3.26+1.40 3.81+1.55 0.038"

Lt lumbar ROm 13.85+2.63 12.44+3.07" 11.93+2.41° 15.05+5.49 0.000”

Rt lumbar ROM 13.82+2.80 12.86+2.43" 12.00+2.59" 14.81+357° 0.000"
Valus are mean+SD. ROM; range of motion
* Significantly different from normal arm movement
“p<.05, "ip<.01
[Table 4] A Compariosn of transverse plane (unit : degrees)

NAM OAM NAM FAM P

Lt pelvic ROM 12.02+3.40 9.70+3.09" 7.832+3.16" 342+355" 0.000

Rt pelvic ROM 12.49+3.33 9.93+3.01" 7.69+3.33" 13.10+4.01 0.000"

Lt hip ROM 23.60+10.15 28.77+8.34 28.69+8.48 28.66£9.50 0.997

Rt hip ROM 21.37+7.19 21.30£7.25 21.17+6.97 20.63+8.27 0.795

Lt foot ROM 9.13+3.93 9.10£3.50 9.05+3.44 9.28+3.55 0.966

Rt foot ROM 9.56+3.09 877+2.71° 9.3623.10 10.63+6.18 0.030

Lt thorax ROM 551+2.51 5.83+1.82 7.03+2.79" 10.77+4.90" 0.000"

Rt thorax ROM 5.18+3.06 598+2.05 6.89+2.55" 11.37+4.23" 0.000"

Lt lumbar ROM 12.41+2.83 10.70£2.99" 861+2.80" 19.7545.09" 0.000"

Rt lumbar ROM 12.56+2.93 10.75+3.37" B2 18.31£9.63" 0000"
Valus are mean+SD. ROM; range of motion
* Significantly different from normal arm movement
p<05, "ip<OL

3.2 gteHMe| HHERSHY 3.3 glptHAo| 2HH2SHL

I FAYe wE IFEgNA ] T EHAE I AU e oo #d FEHAE
A A ohg 3 Z2H{Table 31, o] &4 AASE Mg Ay o ZtHTable 4]. o] oA AA|s}
e B A% LAY G5 S gel Aol @ & ke EuelAE Q%EY g} ASEY el Ao,
3 HEe B gk HE gho] o] FETAR oY YU AFEY 3 NIEEY Fho] Aol WA
o) gk viakgel ghel Aol R HARAL M B & At Aagel Ael, Heu HRe: B9 A
2o At Hagkel Ao12 ANG Folth 42 thzka Aagke] olE AN Aotk T LYol 1
ol whe iAo A4 F S WaAN 9% & wlapAeld A4 % A s 9%} o8
3 opm 2wl Quude) A SEUNA fold  E wwe] BA £EHE fold AoE UEin
2ol & UEFATHP<OD. F&34e] ¥ F5R9e 9 (p<0l). ¥u8a4 Z3 0 2% 4 S-EHldA
Z3 QEFE EF fogt Aol JERA FUt g Apo] & UEhHA] FoktHp>.00). T2 Ao A=

(p>.05).

7t B E 9% TR #d
o Aol & UEhiA] Sk a(p>.00), 2&
o] e AT g AolE HEHITHPL.05).
9 B LEHAE dFY QEE BF ot

ztolE UEFATHP<.05).
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