Rarelzt @ETRI] B3 229l xlojo] A FFH AT
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Normal Subjects and Low-Back Pain Patients
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Abstract

Different patterns of dynamic trunk performance between normal subjects and low-back pain (LBP)
patients have been investigated. Ten healthy subjects and ten LBP patients were recruited for
this study. An experiment was designed to quantify the dynamic motion of the back and hip
during repetitive flexion/extension of the trunk. The angular velocity, angular acceleration
and the phase angle difference between the hip and back were recorded as dependent measures via
electromechanical devices. Results showed the significant differences in the velocity and
acceleration of the hip and back and the phase angle between normal subjects and LBP patients.
The consistency of kinematic variables during motion cycles was also examined in terms of
variance ratio (Hershler and Milner, 1978). Based on the results of the study, these
quantifiable variables such as trunk kinematics and hip-spine coordination can be developed as a

medical tool to identify LBP patients in addition to current imaging techniques.

1. A8

2% (Low-Back Pain)®] A¢t} X EF ¢35y, X-Ray Lt MRI Z& CT Scant YL imaged Al
&% 7S] ArgHoigith. ol¥ WEL tladY &F (Disk herniation), H$ZHA$
(Spondylolisthesis), H3#e] ¥2H(Spinal stenosis) &4 222 fglo] sjRstyos ¥R B¢
Acto] nj¢ st FAo] gk Y 852 Wl agoju} A1 59| soft tissued] AHF
o) 3rAEO] Qo] s Fxo| HEWSIAU, BN, AY ¥ZA Exo ByRos A@|E o
9l i imageol &% AATF £F9 YU ARAHSE AFH FA 23}, Bigos et al (1990)
o a0 d7 Buojd TZAAY image AAE Fdtol HFUA 8520 ale] wANE A4t
12-15%0] B3ttt EAE 2asidch. ol ¥ 71&8 imaging techniquedl 7]2% Mgk el A
Ng Resy] §15ted, ol AAIojAE HAeY AAIeE 235l0] @SR tto] A3t Al
7} Wus] AR k. 1 FoME, Mcintyre et al (1991) < FA 2t R EFBAITY M5F
se)Eae FARos BAsle] 2o fxo 2718 Aozt A1zt @EHAL Alolo] {2y Aol
7} olthe Zg 2tk H5PA(MVC)S] 50xE MzAoeY T3 HEA Bol F¢ich,  {W, Marras
ot al (1993; 1995)% offd AazzZo| gl FHstatelolA el Eae] gAY BYsd, 2 2
2} wrEAe 2Y/W B, 2o &R FEAdz 2FBATY S213 xtol& 713 wol LiEl
Wths AJAS Aargog gFsidot ol d7AAES KFHAY N A S systemo] A}3|F4
2 oamoz} Reros BIsHA HEeEHN F2 patternd vlZch= 714 (Marras et al,
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1993)& Y53l 71 Y}

TR ol ¥t AAHQ HelF 2K kinematic M4 joli, dAws] wal, Iure] Az} 3z
8 FYol FAl whEold Aztelm szch. ol ¥ Zukat #jele] XA Paquet et al. (1994)
7t A7, AR FY SZAolE 27 75%71%] Sele] Ao 2ag o] Frirt F7] 25%0 A=
T HAo] FHE ol FL AL WAslHD, WEAN o 2] 2ol A= Zuto], ¥7] 750
27t F2L olfx AL BHUNYULL o)W & pattern REBAAANE LA QoL =¥
SAHA Helh P TRo] tia EEWY AUL BoAFYrl. o]} o] o ALE Zit
=, AL FY A=Y o], &= W stGzel xjo], Zuke Al FEel AW xjo] £
B ZAIY F, 2580l AL 553 SAYelo} S5 o3 2AHE 29} Tuiajo]
| coordinationg WHY £ Qlozjel: 7L M 4 YA HULl. JEE B dIoas 2E
BApolA UL & gl BBl Uit 3B, U 2N WA 2P =3 A, 1 A8
g BAHLE ENYosH, FAUI 2FWAINY xjolE WL RS BEHoT gkt ol
Ahe FIHE 2TV FUAULS MBo] B2 £ U= FPH YL AUl TS =

T & o oatdr)

2. duy

Al & 7}

FRASHM Held I BELA ZFHolxl= ztE (Range of motion), 4Es
(angular velocity), Z}7}<4=(angular acceleration), Phase angle (Scholz, 1993)8] £45HS4EL A
BA3 A FHAE 2l W 2 o]} ¢lri AL Null Hypothesis & 3Hc}.

JjAHE=x

HAEE el dol 2, A 6 Y ¢ 2L AU Ho| Q= 10 AR 13} A
B4 JRAFANELE RS 1088 LEBAE atos AP slyrt. 2 APoNE 2THA
olge] e BALE o= siga, AR oln] ZAto] HH Hal= o) AHT). =mI £
T B=7t Aol wjA Iy gg fHsted, 28 A=} 20014 8712] (0 o4 102: 100] =
£9 BF)N SHY VA TPz YL 5YY xjolrl AYe] nx= G s
3 £213}7] #1510d, Marras et al.(1993)8] Bilo] whal 32|& ¢oT A4y oT 3] Wme E3
TETHY Aol7l BANoE fosix] ¢S APETE YA Z, i 184004 50474,
AZe 18M0lA 40M7HAE ZHAIFI/IE AARAYUCE DAY ANAZAITe 9% el iy
AMe ¥ 1 3 F 20 29 Fojglc}.

A=

mAdgate] se|FNUe] ZEE A 42 EWSY] 91819 Marras et al (1992)0] 23]
714 Lumbar Motion Monitor (LMM)Z} Hip Monitor (Kim, 1995) & XAjo] AHg3l YT, o]
electromechanical devicex Sct¥ S REzp Zute] 2AYUS 3308 ZAY 4 YT E HAFo0]
A gleh o] Jl7e WAHHUAY EHYL potentiometerol] 23 A7)AZ(voltage)T HIRT, ARE
HAZA=R HEEAN i AHS AN 59 J&4ER Aatgol ) '
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X 1. AU AAMAEZAE
A PP S L}o] ek B2 A (kg) 7] (cm)
1 25 o 85 178
2 25 o 63 168
3 25 u 72 177
4 27 g 76 175
5 27 o 54 160.5
6 26 o 91 180. 6
7 24 o 55 159
. 8 26 o 60.5 166
; 9 24 o 69.6 172
10 23 o 48 160
B/ 25.2/1.2 n/a 67.4/13.2 169.6/7.6
® 2. 2221 AAASAEY 859 ¥
NAEAHE | L}o] Gk A 7l 259 da
11 24 o 64.2 155 ‘'spinal fusion
12 36 : o 78 171 herniated disc
v Iliotibial
13 29 ! o %8 183 band syndrome
14 40 | o] 84 161 quebecl
15 34 1 u 85 162 quebec?
16 | 24 ¢ 75 167 quebecl
17 i 22 o 60.8 166 quebec?
18 22 o 59 169 Ispondylosis
19 20 i o 80 176 ‘spondylolysis
20 24 ‘ o 107 1 200 L5/S1 fusion
B/ x} 27.5/6.5 | n/a 79.1/14.7  171/12.2 | n/a
A!E/\g Z,“

SEYHSsEE gloM AFJY wAHUALL o] H
45, 7M&x7t AHEEH AT

7M‘]1I

EF5HESTEE Heo Y A=,
=3 sle|ot Zutatole] 9l B/AE Yoty #13, S/ FAE
8t cycle2 7HH Y wjo] phase angle (ZE =71 wtEojule 21 BAAe] Z=! Scholz, 1993)
& Fst3, Fele 2Hbajole] phase angle Htixlold F4H4E AHEEH ST
453471 B3 S v A(5FY Y] uig: A)E J1ELE A ZAsMAL, 12 £33 H data

L AN E 913 A3 (normalization) ¥ o} 1 cycleW 128 points® H¥E ATt

AH

YAt AuAel Qs ets] AUAR S AP FIA FI] LFVAY FF T

AEE Yottt

HUYEA} Slel B FAv19 BUEA 4718 A8 ¥ FHUBL PRIV E
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Helsty] fiste] 7hRE 3elFy A4S sies 27Ut o] WAL mAHALE warming-upAlFlE
BLog Agdch  F3/E FEA Tl ¥ F2te] o] gleA ¥sta, Exvt EHE AP
7t Hejd] 4522 d&4532os FYI e of 1027 SIS ARl T3 Ay E& 3
¥3lA A5t F2A] AR data§ A/D converterd E3}e] Computero] YH¥ch FHHo] U
LFUY B T35 FEE 7L, FHHU BFI40F U dole YA B2 Ay
t}.

3. A4z
7l& 2
F&5H o] tiR B AZAE E 3 of 295l

E 3. AU 2F38VAIY oo iyt JleFTAA

Zama A L2582}

T ohin B} Ha H x}
# 2] Z}=(degree) 34.56 12.72 29.10 9.47
2] Z}<4 X (deg/sec) 98. 40 34.31 55.63 23.08
¥ 2] 7= (deg/s/s) 647.08 199. 88 282.12 176.15
9t 2} (degree) 47.41 23.10 46. 61 20.92
vt Z} = (deg/sec) 148. 35 35.69 96.98 56.13
2t 2}714 % (deg/s/s) 148. 35 35. 69 96. 98 56.13
] phase angle X}o](deg)| 99.38 11.61 65.37 | 22.34

ANOVA Zz}

o] HolHE FHalu B AP oM JMEEE Z4F F ZPAY Alo]Y Aol7t FEF
e A& B F£71 k. oY xo|s} A FAHOES Fo3 ZAUX| FE 4 o ANOVA (Analysis
of Variance)®] A& Rofslaict.

E 4. BEA} 23822 2Qolof iyt FAHTEY

[ FE5HT Source . DF F Pr)F
el % 2t 1 1.19 0.2894
Flel A& L B2AAG 1 10.69 0. 0043%%
LR IR e B2 1 18.77 0. 0004#%
2 A 23R 1 0.01 0.9335
N A& 2R3 1 5.69 0.0252%
It UG s 2R 01 6.20 0.0228%
# o) phase angle x}o] | EAALE | 1 18.24 0. 0005%%

* p<0.05 FFolA FAHLE RYY, #+ pd0.01 FFolA TAYLE F2¥

i 4o]A RojE uiel o] FARAA 2FHALY ol JMEEE FFUS dd 71 F
2o % Ueldtt.  Hcf phase angle 2ol A2} 25821 Falot FNt ARHel R Ao
7} ke Z& Yehdoh. 53] 9838zt s2lel Ite] phase Alojrl FHojArhs AL HHEF 2]
¥ elet Fite] Z3 o] FUA] (synchronize) EHi= B¥o] &L BoFcl
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SR FAE

wiE A 23/ A, 23U FH=(Consistency)7t FIIE ZAE el B dFoA
L Variance Ratio (VR: Hershler and Milner, 1978)& 1&gy, cyclic T%2] Ariy WHolx
(Variability) & Z Ao ZH FAEE 33t sigrh. WE 73k 4L thE 2l

VR=1 Z, 2(X(i) ~ X(iavg)) sx2/ kn— DY/ 4 2(X(&) — Xavg)++2/(kn D]

i 104 12871%] 1 cyclevie] B3t (normalized) data 4=, j& cycled] H+=E Ayl
X(iavg): ith data point §t2] B (across cycles)

Xavg: HA| H

X(ij): individual data point

k=128, n=number of cycles

FAEE ZAY A el e R Ao Aol RFUARTE o % 3ol
2. 7 Aort BAMCE S Ao Ueiyrh F sl WEEE p value=0.05 F&EolM, IUF
Zpe] MIEEL p value=0.1 $£Fold FAHCE Foi3 o= eyt

-~

A1 2o g AE

Heje] 54 2 543 sjejet Zutte] $3 control pattern o] B oA ZAF T
23], electromechanical hip monitor& M Sloll A1e3t R, T2 cycled Aozt BANY
2 g 33 7Y ALY A, R U 2 &Y I, neojala oz WSt coordination
o] WE sl&stn B3 VRAELS o] ot AMEE Axeln & 4 zich & d7e AYEH,
Aatelz} A BE EZ(trunk) T2 Xold @2 FEol Zute] 3] Aof oJ3) ojFeiXiche Zol
wolgglon, FY/E T 2Z8AEY ke o] 7IEBAN AU Brl o &2 Res
UbElsith.  Phase angle] xtol7} @FHAtolA AA Vehd 2L, $Ago] selet & tha B A
ABoM dojLl Locking BHLEE F3H A 4 glch. EF FHau It rE kAl Akl
o] K457t LEBART FAHolgke A2 280 2% ¥ B ohzt EFAUF ZA7I5E oA
71 A& w3 Fcpa shlch

AERog B dPddi:, 53 EMg B Azt 2FUAL Helrt AgHos &
4 Qi 2g MEE 54 parareter § T3 2o FLAch  §3, gtoz T EAo] %2
thzt A zel BAMCT g AL, AXVY AIH AL, 3L A=F HRAE ¥
= Database 7} T ZAE Bl o]FolHol ¥ FHoleta AEHCh agogH, FAEMIY
7122 imaging tecnique 3 TEo] REWAE Ml FUstn FUstA AL AEst=d AHS
ojd 4 & Ro=E JcfHrh

o N it

oo ¥
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