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Abstract

This study evaluated the compression force at the 15/S1 disc using EMG(Electromyography).
EMG signals were analyzed under the condition of fixed vertical factor (20Cm~80Cm), two
horizontal factors (35Cm, 55Cm), and two weight factors (10Kg, 25Kg) 2 times per minute for each
posture. Also, the result was compared with the compression force of each posture which
computated by the equation of NIOSH(National Institute for Occupational Safety and Health) guide
to manual lifting(1991). The experimental result show that EMG signals have more an effect on the
Weight than the Horizontal factors. Also, there are not significant differences on the analysis result
of EMG signals between Health members and not, because the body buildings which doing Health
members are not enhanced the motor unit due to the MMH(Manual Material Handling).
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EMG(Electromyography) &3 27173 (Muscle Tension)E 3te] #Alo] & A7 &L
AE7t 27 2(Skeletal Muscle)d NFE=E Yolie FL& AFXYE AH3E 3tk R
Davise 20359 &5 F37t9 BAE gotRe ATNAN 2IFE7 £5EFF e
(Reaction Time)o] #&d & LA HTHI0L £ ZNAEY F/le dAFEY s 48
o] Y& Ao Yehd v, 20 A ¥ F guivte 843 =¥ AddHe Aoz W
A Malmoyx £% ZA X & JFUAAtd digd A7E T3 43 E}Q}(Grasp) T
fAstEd Yol GAdd BlE dAe EMG £F°] § EdSS Bt oe #e 4o 48
Agsl7] gaide 4ol FAHdET o BE motor unitE A& orEg -4"]"’*5}[10]
Orbist Webb, 28|31 Sutterere o® & RE9 ZK&Fo] 5718t & F&E9 ¥ #d

S99 gAZle oz Z4age AU, ot AT FE WA e E 017
Hi’} A A g slF wEoletn AYIAHI. EMGE B4t 94X 8 E Integral Circuit
of Fojgol o' FojA AZtdlo] LA E BASY FEFFLE FHAA dedTh

B dpde 7E€3HQ a8 &4351, 2 AP MM &3 oA Fe HlXe o
Hdg FAMSE 3, 1991 @ NIOSH(National Institute for Occupational Safety and Health)
Lifting Equation®] *-&3}< LI(Lifting Index)3te 3t g9 AHE A3t EMGE
o] &3le] ZAdxte FAAHQA MMHEE Z59 AT oA A HAFE vuste] fo]
A 9 A@BBALES Z2AEAY. 3, Aol FRE W HEA ZAE AAS AR
A 2] H3E RACH
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EMG Signal Value(X 2.3k ©]3t 3hE &A% 7] Y84, MEGA Electronics Ltd.¢] ME300
71%ES AHEEE ol F e EY® EMG Channel€ AH&3in, T2 a3o] 7}53n, 32
Kbytes RAM MemoryE *Ast3n gled o 45A2& 71858 4 913, PC interface,
Software® E8 £4% & Y+ Avth Lifting Machine€ <23 1> veld gle AAH
A5 22 Distance® RFEE AA AA A=A fﬂa]a TREgs =g A7) A8
Penny+Giles® Goniometer& o}j&3le &A%l o]RAL Analogue Output(Nominal)7} -180
T ~180°, AT E 1%olth AAY 7 e A& Martind] 9F FHV)E o) &3 o,
2¥i2# & BACK-Dete ZulE AHE3td ZAsn. olA9 ¥HE 20~300Kg7tA 53
7best, 54 AEEE 150 £3KegtA FAE 5 Aok 4H e F ol JAMERAN] Hand
Dynamometerg ©|-&3%te} 2t 334 &H 3ot

22 9AgA

£ dFoAe JAPARE 299 Ax FFAA 2FI}e FYAZA A4 Health 53
3] 39209 ; Groupl)®} v¥l8 229 ; Group2)L &, Uolx= 20~41418) JGAH o2 FAEo
Aoy, ol EFAA Ao tid FET DS AT Fo 4PS APAG. o] F AT
2 #x 2% MMH(Manual Material Handling)oll #3888 4% & st1 AE FAFAElH.
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Lifting Machine® 3 47 Azstgon, 4¥4 At dvk AzJAN SAxoe
AHgEn QE Sday Axtoln, Aate] FAL 41x245x115cm, &AM FAE 09Kgolch
UG E0] Weighto] e AR E &2 RIES gou, ATL shde) go] FAS 10Kg,
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25Kge ZFAh ol A M AZPAAAM diRE ALEsE MMH &8 489 FA o
ot E7) Aol dig A8 €Whide 1981'd NIOSH Lifting Equationo] A AH&3F Wi S £-83)
o AAEAT

Martind] A &A712 ¢k 7], A7), &£Zo], 9 Ho]. &udt £ 5& EHs4z, AF
£ ZAEIY Y, olo diE A#uE <F 2> et BACK-DE %‘?FHH fe28E 2A
5t 12, 2+2te] Horizontal, Vertical, Frequency, Distance, Asymmetirc, Coupling 5& XA}t

= 5-31E 1991'd NIOSH Lifting Equation®] €23t RWL(Recommended Weight Limit)&
A4 Fo LI & a9y FME Frequency® £49 23 2A3gded, CMe Z4,
Couplinge &Zol7t e E&aY AAo)7] did] “Far"# RoZ s RWLHS AArst
At ool tg RL <F 4> JERRTH

EMG #< <9 1>9M¢ 22 Wiz Agsied S ZE 482 Ax AL F
of ZA3e AA AP ALY 2L 2AE FEE AT

N

—r-‘

29 1. EMG A9 44 =9

AP AHEE EFE ol <E 1>9 rh & 49, ICIHIW1S 7% Horizontal
Length?} 35cm, Weight?} 10kg9! #& 2uj¢] 12} LiftingAlel] A E W& o)n gt

% 1 ¥l AH8E W5 B
13
chl(®& 2w ch2($3 a¥a)
H1(35cm) H2(55cm) H1(35cm) H2(55cm)
W1(10kg)| W2(25kg) | W1(10kg) |W2(25kg) [W1(10kg) | W2(25kg) | W1(10kg) | W2(25kg)

1C1HIWI|{1C1HIW2[1CIH2W1|1C1H2W2,1C2ZH1W1|1C2H1W1 | 1C2HIW1 [1C2H1W1
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&

3. EMGE °]&3% 33 &4 ¥4

EMGE %3ld 38 F e AL 7—} 259 g% *]7]9} AxZAM o]RAE o] &3] QI
Ay LHE P& BHE § Ytk EMGE A Rasted 8% Ao AH4XE
AEse At ZFEAFE Bl %’47‘*‘5 ZAM3H L } e 59 AT Active
Electrode(+)3& Eo]i ¥¢dolE Ground Electrode(-)& ¥¢]9, Reference Electrode: °l &
253 FAYE 29d BA. EMGE A% &4t EMG Amplifier Moduled
Amplifier Consoleo] WA @ZA7L AL AR o] 2&5 oL CalibrationAlA FAH &
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h EMGE 94 S8 1ud 4sE dysted ol48 Bw oy £3H%e Bty
9 A= 088 £ A2

Wi eAte SHE FRUAAZYY CAY DD A0 AAE FH 4 &5
9z ARScl THAY ARGOEA THAG, o 4 240l YoUn A= 253
£ obF AT AAATE 7Y o] HAR AANE FEAA 28ES AV1HA 8F
o2 233 7158 W o] 2AET

31 EMGY 7] €9
ZHEE WL R FFA FH29 B35S EYsted AH8E 5 o 23

F5E Yot AN SBHHoE YRtEe EFHAE AEE B8 VIS F A
FAZL AZAF g3 - 7R GETo] dolu BFHAAT TAHY, F AYe
Bo] Agso] 47l dyd 24HE AIFLEA FDHN Ave RE 24K
@4l dEddh old AR AFFY To] AFTHAY 24 &S] s 2
gt R AsHE viAA Fo2H IHF F2d AAUNFE ¥4A @
1_]

P ol

AEE od BANZ Yol AT & AANA 85ANY AYAE P& Rolth £F
Sol 43 B o}F & AT FL okF P WAL et Aol oAl o
ZEZAA AAY QAZAATY 71ER ) 7]E8 U= RHold

ﬂﬂﬂl F-Y-"

32 EMG ZH%H

3.2.1 A =(Electrode) %3 4y

EFEH7 58 4 He 8F AY9E FANY] A AFE ZASILA e 25
Hatstoer jic) AFL 5-71] E ¥ A F(Surface Electrode)®} 44 A F (Inserted Electrode) o &
UE & At ¥9 A3E 259 By RAse AFo2A AMEEII7 HEE o AS8
ATl ®ol o] &Y 7&%°] B FYogt AE-3of st Tl Uk A4Y AFe AAZ
(Needle Electrode)® 7}= 9}o]o}d3(Fine Wire Electrode)o] edl 2§ o Hot 7=
AE e Yol SFHAHE ZABE Folth. olAL 28 & AL 74 AT £ e F
ol o A7 EA v UF EAsn ARHQY 7ES dojle F sl AHgsivv B
Halo, B Ao Surface Electrode® Y% Mecicotest?] Blue Sensor Disposable
Electrodes& Al-&3t %t

AA A5E& E0]7] 7“1°ﬂ FA431A st 2% FHY HREE I LY ofHELZ H'}ZL
o] Soljol &t} HRE AR Hollle olfe AR AL £49 FS(Cross-talk) &
A7171 Y gol 511”2 7/}13’;%°] Hold Fos AF{7 #F e /S viEd. ZHd &
Ha JE AFL ool AFo A EoA e Heo] giio)

B ASFE Bole HZ]‘C_ ZAEI AL B 289 Tl active electrode® Eolx
Yol = ground electrodeE £t} Reference electrode™ °]5 253 #AYE Yol
Ad. H5g Y de AFvith Aolrt Aoy ASA Bejop o) sy &4
AFo]l E&olA HE noise’t Wol T3 AR EA G zHYstr] "ot
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33 EMGY &4 ¥y

EMGAHE A3 $He ool T sbd w¥es tE 4 Aok ) A4 ¥4
(Qualitative Analysis)2 EMG 4359 B3 & YU ME v, BAses dygozn F
2z N7 AT BYF 2 A2 Grhie o4 HUE AASE QLA Q7o)
oj £ dt} 2) A=A EAJ(Quantitative Analysis)e EMG 413 9] Amplitudev} FrequencyZ H]
AF BEAslY £F @99 FF, 25F, ALK wE 289 H2ZEL € Y ¥

4
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259 HEZEA o]&H3 dut A dhddle Amplitude® A, Frequency®4], IEMG
B4 Fo] 4 ol&5H: Utk B dAFoHE EMG 84 Wy o2 [EMG Uy & ol &394

4. ¥4 21

HAgAe] did A5 4 Age oy <E 2>0 YElHATH Grip strengthE s &2
o], dAlAo]|, £ulgtE L 2459, Groupl™ Group2E v¥lms] H%} Groupld A$, H
T A8 2884, 2435 % 5354, Hu 228 & 111.870Kgolxn €% 38L& 2.7d0th
Group29] 7%, oAl 32864, T&d5E 754, w232 131.38Kgeo|th. Yty
©. 2, Grouple] Group2Hth fujZgo] ¥& Aoz FEHUY, A 23 Group27t £ Ao
2 Yegth ol& Grouple] 3t & £F°l MMHE $1& 25L& =HA 2 gu Algd
oo ole] tiE A= EMG #to Zdeh viustd 1 42& wEorg g4l o &40,
GA Zol, £ulgZ L ol <HE 2>F FH=x3l7| uigd,

¥ 2 H43A #E AR

Groupl Group2
ki |  ®zux o ®ZHA
kR 20(9%) 2278
AR (A) 28.8 4.841 32.86 4.94
T3 0d) 535 4.196 75 3.74
o 2 vl &8 (Kgy) 111.875 53.456 131.38 20.69
+57380d) 2.1 1.59 -
A%Hem) %i :‘3— 7 92.405 2.59 91.65 2.56
A7 169.18 6.08 168.68 5.189
A5 (Kg) 70.1 6.63 67.93 8.525
£ ol(cm) 18.725 1.079 18.84 0.9
HAA A o] (cm) 6.36 0.397 6.61 0.38
&uteE(cm) 8.8 0.292 8.98 0.35

4.1 Grip Strengthel @3 ¥4 A=}

H1Vi, H2V1 zA 9] #5887 s Ho 5651° 2 9 60° of g <ay 2> 4¥
AAE AT 71EFHL 84ES YeElW R o) Vertical Lengthe 7] Al&He] 20cmelx
#HZF 74L& Distance 60cm? 80cme HAAZ FAHI}A Eo &7l AL 7IFez HAFHA
t}. olu, Horizontal®} Weight7t ¥ of ddtx<Q NIOSHE & =43 EMG #3e od @
AZE A=AE Gotie AE FHo g2 ) o] RAM A Grip strength® X8 & Zdz
olef <¥ 3>3 Zeon 4 A YoMy 2E8ET 949 g ol Y AR YEW
o a8BR F A foxtels £43 & A p(£) = 0018 < 0.050]1 22 Fog
Aolzk v Aoz vt &, Groupl® Group27t9 Grip strengthte Ho]7 e Ho=
e T
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E 3 4% 60° oA 9] Grip strength(&9 : Kgf)

Groupl Group2
REE A& e& q&
B 52.775 51.875 54.05 53.42
THA 4.697 4,559 7.19 5.7
Ful(ZW) 1.06 1.59
p&(zZ W) 0.449 0.147
Ful(=71) 0.511
p&t(Z3h) 0.018

Object
W1.10kg, WZ25kg)

lumbar

(b) Vertical
(V1;20~B0cm)

(a) Horizontal (H1;35cm, HZ55cm)

a9 2. 49 ¥4 82

42 8553t g Y 43

1991d NIOSHS] Lifting Equation®l 2A-&% 7<%, Vertical Factor®
Horizontal®} Weight Factors& W3A]d Aol 253538 AT Aol <F 4>d Jet S
. <E 4>oA HEo] HIWIY 7%, LILifting Index) < 12 Accept®li W= 2z}t
Ae A AX71 gtk &, ¥ HY WE A wAste L1 g E3ojof &t}

Horizontal Factor® thE Weight Factord] © 9173t A ¥H&3t= Ao & eyt

® 4 2553
H1(35cm) H2(55cm)
W1(10kg) | W2(25kg) W1(10kg) | W2(25kg)
LC 23(kg)
HM 0.69 | 0.45
VM 0.84(20cm)
DM 0.88(60cm)
FM 0.91(V < 75cm, 2 lift/min)
AM 10°)
CM 0.95(=2 17} Qe A& WA, fair)
6.614

3.7798

ARN AT,
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43 EMG #t°l tig 4 d5

¥4 1C1H1W1(Horizontal length = 35cm, Weight = 10kg¢! #2& 2429 1%} EMG &)
o} B 239 Frequencyol A Groupl®] 7%, 12k} 2317te] o] EAdas <¥ 5>0) uie)
4 RAYE p=031 > 0050122 {8 zto]lE LAY & U3, Group2d 7%, p=048 >
0.050122 Groupl® rlANXZE {Fod AolE LA £ Qv 21 B2, Groupld
Group27te] zpo] £ At BA3] FoAd Aozl AL Aoz AGHPA G, <E 5504 BE
of o}l FH o7t YUE RoZE YEWT. ©]RL Grouple]l WY 1413t ol48lxn & Body
Building®l #d® &&E°] Liftingdl A4y 252¢ Zslslede olFd adrs Qs

Aoz 248 & U+

¥ 5 W 1CIHIW1Y £% 23] Frequency 93 24 A3 (49 : Kgf)

Groupl Group?2
12} 23} 12} 2}k

o kiy 187.8 193.775 159.023 162.96

=4t 1655.036 1941.871 1902.95 1929.114
Ful(&4) 0.852 0.986
pE () 0.31 0.48
Ful(¥#7h) 0.94
pR(F3L) 0.39

<E 6> <FE > 1x¢ 2379 Fog zolrt ¢17] W&o Groupl® Group2d 1z}

EMG #e 2% 488AE Yetd Holth HolA EA “

" RBAFTE 0750139 A

o FARTH Groupl™ Group29l EMG #el 237 Agd#AdA F Add FUdsA 2

FBREAY YE

O]_’ﬂ_

B O«
TEIE

fane 3
T

CO'ez BAAD 052 FEHA 5AL (1) Horizontal length
7} 35cmd o, Weighte} & au23 $-Z a4

Z+e] @A, (2) Horizontal length”} 55cm

Weight7t 25kg2 £ o], 35 gu23 $& aul27e] #4, (3) Horizontal length
7} 35ecmol . #HE fujo] 2 wl Weight 749 @4, (4) Horizontal length?} 55cme] 2

e}
-+

5 8¥j2o] 22 o, Weight 9 #A2 vetd & Ao old EMG @9 2§83 A

=
Lo

=
T

MMH¢

Horizontale] £83 849 Rog eyt

¥ 6. Groupld 1z} EMG @9 %7k A 34

E3] Weight?} 73, Horizontal length’t 4 W 8% ujE s AoE Jehygoh
2lejA NIOSH Lifting Equation® wl37ixlZ2 EMG E4ZA3AE Weighteh

1CIHIW1[1C1IHIW2[1C1H2W1|1C1H2W2|1C2HIW1|1C2H1W2|1C2H2W1[1C2H2W?2
1CIHIW1 1
1CIHIW2| 0.62375 1
1C1H2W1| 0.63131 | 0.68986 1
1C1H2W2| 0.74972 0.72747 1
1C2HIW]1| 0.74237 2 N067793 | 06277
1C2HIW2| 05241 \l @ 052 | 056435
1C2H2W1| 0.41615 | U 0.61484
1C2H2W2| 052688 | 0.63977 | 0.61659(
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¥ 7. Group29 1% EMG #9 287 4##A
1CIHIWI1|[1CIHIW2[1CIH2W1|1C1H2W2{1C2H1IWI11C2H1IW2|1C2H2W1|1C2H2W2

1C1HIW1

1C2H1W1}|
1C2HIW?2
1C2H2W1
1C2H2W2

.3233
0.53268

44 AEX A A3

Agol B F AR didl HEXALE AAE AAE Yl Aot dEHEL F
7}X 2 - Horizontal Length®l W3} Weight 3} - Uxo] FAIE HAA ).

4.4.1 Horizontal Length®] w3}

G AT AFHFEo] Vertical LengthE E7] A2AH 20cm, Distance 60cmE LHZAAHF L,
HE 35cm(HD)$ 55cm(H2)E viro] A& AASH) oo dig 2] F3lo] gk HEA
S-S ofd <2g 3>} 2tk <ad 3>9 (A)e APAH g ¥, HIV1Y F+, 9
2 g 53 ME wel MY 2L FAYRHE e e JYEnen, H2V1Y F 4,
1 & W & o /A 2L AYEIE =7vdn g} ol Horizontal Length7t 2
AAFTE YAEE ¥E AAZ HojAY) HEo “F& W £ FI}E =7e ALE ARd
t} <39 3> B)e FYEIE =7 AR g Rz A R EY FJAE]
H1Vis H2VIiolA &3 32l dii#9 24 H3/t vz =73 &S BodF3 o

e HIV e HOVL ——H1VI ~m- H2V1

&2 M &

(A) (B)
1Y 3. Horizontal Length®] W3lA] 2 F3}

442 Weighte] ®#3sl

B Ao A= Weight® 10Kg, 25Kglo2 AP L AAIEHT o] T FAE Az@ZAA
4 ol AHEHT e FASC A¥S & o FA Y AEE FA @3, AolE H
2HEE H_rr FAL Aelrh 15Kgol=®, Wate] dis] ¢ UHEA e 2dEE,
ZAE g2 A48 AFEL ENsted /1Y Fad 842 AAAY <29 4= Weight ¥



TRCBEEN F 208 F 448 1997F 118 331

sho] g AAHE AT 2RZ A9 diF o] 2~3uAE Ho|7t e Aoz =R

A9 gk

3ufolad by

12%

3ul

2% 2

54%

1% 4. Weight #3} 24

5 H2&

2 AFE T MMHACOAM AAREH 34258 223 238 AFys B9 o}
4.

(1) Health 533 3lgio] vi3gdun gujdde] & Ao AAHP LY, A AT 63
o] 9 ¥& oz YRt

(2) & A YollMe] eE&3 &9 oo Xoje e Aoz JeEhgon F Adug
Aol 2N A FF Aol7t e Rez YEwt F, v3)99 Grip Strength7t o & R
o2 Yegt

(3) Horizontal®} Weight Factor& S Alol] #3Ad 7S HEG Wel| o 9izstA wtgdles
Hoe g et

(4) NIOSH Lifting Equation®l #-&% 8358 ZAIAH, Health 397 v]3 At Ao
423, Fds] fodd Aozt A& Ao AAPAN, ofF-A olrt gle Aoz e
th o]RAL Health 3 YEo] oY 1A7 ol Adstn e EFEO Liftingol AlEEHE 528
ZEsted ol aFV gl Aoz FAHY 4 Aok

(5) EMG %9 g7 A##AE 53 Weight’t 22 Horizontal length’t 24 o 8§
ou g ZeE Aoz UErWt &, MMHel glelA NIOSH Lifting Equation3} #F37bx 2
EMG X3 3%E Weight®} Horizontale] £8.3 24948 & &+ 9t}

6) A& A dx, AYgHd O 2 HIVIY A9, S8ix & 99 E3 AL g
7H4 g A9 REE 7e Aeg yEiygod H2V1e 7244 Seia @ dok & o 7}
4 ge A9 RIE =zictn @t olE Horizontal Length7} dojd4E fAEL ¥
A7 Hojx7] GEe] “F& #” & HIFE =7E Ao Asdn E, APRI}E =7
AR E el g R A9 URFEY FAYAEo] HIVIH H2VIdA &3} 3o ¢ F3

=731 28e ¢ 5 A

g e orfe
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o4 o] Al Health 33 wdzre AAGe 24 F 2558, a8, EMG
Z SoA AE HolE rolA % JYutr AL Health HHAE°] 33l e 5o MMH#
d 53¢ Z8Az 9yl 2o kA< Body buildingdl 33 Rez ygwo AF o
7 FHA 2 Health HY9EA MMH#E 53¢ #4348 & e AAHJA &F program
o] 43 7€,

2
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