FZAA 53 A] AgH 23
Korean Journal of

Occupational Health Nursing
Vol.8, No.2, December, 1999

F200d : EMG 24, oiNZ2Z2X}

B AH|ay] FAF AT EAS] ST Rl Wizt EMG 4

Application of EMG Analysis for Department Store Female Workers

HEz - 2

I. A =

el R 22Ae 35-60%7F A AAd &

5% ¥kl w5y UL Zeste F28 Aol
92 YrHARE, 1999). 7v) MAFINE A
2% A VAR ¢ 20-40%8 A

(Bigos, et al., 1986), x%2 AT AAx £4%
Zsh= 71 & 8oz 4EjAln JtH(Kelsey et

al., 1980).

#2g
49%. 1998) 27ieh
_1

LAY N, VDT F5E,

Be)Ree] £48 JIRem, B3l wizHe] <3 2
2a71 88 &4 W] gch(Brown, 1973).

A JAGArE JAPA] vl 29 Bit(load)
FE QAT FHste 77t ol FeiA 3 jle
o 2&H(load) 2 U8 AYAT] =7le RS P
Aoz vel7] flal W= (Electromyelography:

e LR e C R R e
** JEedeta Fedet
e ZeuE 2ABA

al** . xl;%***

EMG)E ©|&3 292xg FFdo2H ol ZA &
Zol| S-8alelie o] Alxga )
A wrEA S old] 289 o] ok
e 289 FR(dde, 19992 A9 dzln
=3
Piper(1912)& && I2A] F3 Ho|(Frequency
Shift)7t vepds A on, olF Faur By
7t olRoAxn gtk & 59 sE Hmo ue
MPF(Mean Power Frequency)®t MF (Median
Frequency)7} Zashe AMIE  dohda, Cobbst
Forbes?} &3 xe] 2 &o] Z7id g A2d 8AQex &4
227 RMS(Root Mean Square), ZCR(Zero
Crossing Rate), AAE 24d(Time Series Model)
= Wd, 25 FJ28A A ol5& v/ A% (Parameter)
2 ol gsla JH(EBA AAE, 1997).

AFAELS e A & W3lde 2FdE oA
ol ARSI A AR ERARET ] S0 AE
NAANZF 32 2859 H2E A 5 YA Loir

7] &l EMGE °1-&% 978 Al=3idrh

O:

r

¥o fir

O, 67 cHad o 2

- 156 -



(E 1) tietxte] AMZHSHY X2
dUAG ko A8 em)  FFAks)
01 47 157 60
02 40 158 52
03 35 158 46
04 31 162 51
05 25 161 60
06 25 163 50
07 23 168 59
08 35 162 48
09 20 165 58
10 25 164 46
11 31 157 58
12 47 157 53

HatEFHA 321908 161+364 53.4%538

= 20 59, 30t 4%, 40
o 3"olglen] W@ dAMe 324, HFE AR
kgolaAtt.

,_4
o

—

o

=

ot

=Y

2

ofi

flo o
o

w

o

1) A7aA

B AT AT AN 2Reke oy 2rAe 82
2 928 Foly) fal 228 &HE 37 8 =%
Azt ZAAF dake] AT $7E 200, 25°, 30°. 35
"o 4FFE AR AgHen vaFEoz s
o3 AZE 24% BoFL AxTE FEE ad

2) EMG &%

A% ZH(EMG Signal)2 EMG 2ZHEY 245
53 yaA EME dlgen], EMG ~HEY 242 3
AlZE A e AdAA g 2 dE] 289 DExE &
Fahked AR Kim, 1994). 53 MPF(Mean
Power Frequency)2l #el(Shifting
T ke oz MHEA olgsm ch(ESEY
AHE, 1998).

hdArEel  AHA F(gastrocnemius  muscle) ol

>3 #BHF(bipolar surface electrode)& Y25}

oX.
1
rr
s
o
B
fi

(s}
e

A A AgA 2% (1999)

fou, 7}A)l2(Soleus muscle)ol 1=
(ground surface electrode)& F23la] H714
2 A5

23 Aale dal 2AR S5 2AF iR Ao
A 183 EMGE S4sidoen, ola 24 A4 %
2% Adeiold ohal SR, At 2412 2B
A AzT 493 AR AFEF 6B Wi 2FF A

439 2HES 427 o4

>
foir

H

I
et
.
e
>

A= 2377 289 Raw EMG Signals

a7l H8) A8 AF(Surface Electrode) s A
&= ME 3000P(Professional System) 1tH, #A
=, dlole £HE ¥ =B HHFE (Pentium-
133Hz) 1, A&54 d3a&o] AMREAT. ME 3000P
& AMESle] raw data®l on-line “Jefel*] 1000Hz2)
AEY Y5 (Sampling Frequency) 2 3381

FAIZE MA ddbe ZgolMd tEl 289 HEx
=4 MF(Median Frequency)& Aeishd 183+
FRE ol EEA 10-302 BEE AMEIHC
o, Y A EFHRAE 7IFeR MFS  (Median
Frequency Shift)& Al ute} 4% vjmstdct,

m. A+ Z1of

2EHA Az 2F H, 2F F, ¥ F A=
%9 ZAx ERFAGE (X 29 #2o

ZEdA Az F 89 AN 7] Median Frequency
A (shift) Fdg AHEH AEYA Ao} wae] AR
o= 3R 280 #23He) TPt gleE & 5 Uk

- 157 -



1. 2EA Mz EMG Z1} (E 3) (AS)
. BER] MF (Hz) MF Shift
| BEX = 2
(7 2) 2E23 dx2el EMG 55U x I Moan o
BE] g e MF (Hz) MF Shift 7 A 60 2 7%
HE ° Mean SD (Hz) 5 45 ¥ 59 1 1
=% 3 103 11 A ] LRE0)F (. S Y
1 28 5 74 12 29 5 A 106 8 71%
,,,,,,,,,,,,,,,,,,,,, Az & 91 16 12 6 2% 3 60 1 46
22 A 140 9 ES G335 )% 118 12 12
2 e 131 7 9
___________ Az & 147 9 7
5 A 98 9 NE 3. MEZ2D wEmol EMG Bl
3 S 60 0 38
..................... Rﬂ}‘ —? 118 12 20 A=zl wabpo] ukgl z 2 = &
o2E g 195 10 e AzTo PP vy zZhed U= 2 & MF
4 =LA 79 23 46 e (F 49 Zov, 27 F bd AR M g
Az ¥ 108 7 17 Mg & ot zhee] w2 MF Shift @& (E 5l
Uehd nheh gt
A" 2EHA AZE BT AAGEE & F = Nz BEre FA F BT MFAY= & Ao
A% MFale thidal 250M Az A & 25 34 ' gdev A4 A - %o MF Shift 2 dakrol
vlal Z7lse A%S Jeho] Azt 923 Fo of Az vls] g 2 B Ko dge] 2EHA A
Az Al deE 4 F Uk zo vlgl D238 s F& IE £ UAJTKE 5.
2. e ALBEe EMG ZH (F 4y Mz=Zo eEzel Ex) £ MF (2] : Hz)
o :‘L—B‘r ;q]z;L e =151 Mel
W Ale2e] 2% A, 2% 3 2% 3 4w A No. & 2 Seie
F9 2R 5% aﬂr % 3% 2k 33 wdd = 1 91 20° 103
5 2 147 25° 113
TollA 2R T dm 3t o 2% A3 27 .
T°“ i 25 £ ALggto A ZF l-Jr i 3 118 30 124
Z dAbg Aol Hlaﬂ MF3zte] 8AsHA F7lsle 73 4 108 35° 118
82 Ho Fxle] & FEE7 FoES & F Ui ks 116 114.5
(E 3) 2 AR EMG 582 (E 5) LE2} xRS EX M- % MF gl
(¢4 : Hz)
a4 q s MF (Hz) MF Shift
kA Mean SD (Hz) W £ A % MF Shift
22 A 78 22 7lE 20" 63 103 40
1 22 3 63 9 15 waa | 25 60 113 53
w20 ° ) 103 19 25 =030 70 124 54*
27 A 64 14 7z 35 60 118 58
2 2= 60 0 4 Az 86 116 30
25 ) 113 30 49 -
T 58 2R A9 g
a2 A 75 21 & t AN
3 27 % 60 0 15
2H(30°). 130 15 55 W zbed mebdE 30°, 35° WHe AMSE o
2% A 128 9 71% 10 o] slH.06] =S o} A~ olo]o o o
4 T__L'cr" :§: 79 15 49 Lo ﬁji-‘] ?]—vgol = = T M&’iﬂtﬁ, 1 E}'E‘——
Wk (30 °) 118 9 10 2257, 200 €Lz vEigrh

- 158 -



4. EMG uiztel bl

20° 25° 30° 35 H=ZX

| BYBAS W HEIE EUBAS R HE R |

(22! 1) ¢ g Hx H-F MF e[

oF Fop ~EYY AR Fo| AR WHEIE v
P MFel Hol(Shift)7F 52 7187]oA ke 712
712 "ol &8 HZ7F FoEE & 5 UK
2.

ol

o

v. &2 &

sjzel ZAA evle EMG £E A3F0] Qe
A #ARAE Brstn o] gaste A& wad
= H2g FE YT A AN o we
% D97t FAsolot Urk. mhebA izt
so AFE 28 AP Pelste 3% 92 A%
ez % gA "o deu A3 wEe

%ol 27)E AFe WEo] vs AR 74

AEAE 5(1997)2 2% ARE §4A] AMEse v
RS 2re] U E v @l AR(Autoregressive)
zdol 13 A4 MPF(Mean Power Frequency)”}
folsitta sldes, RMS(Root Mean Square) &= &
§ 92 A=E dedskr RIvhn s

ol ¥4 ZHoolx, 60% MVC(Maximum
Voluntary Contraction) °J8te] 22 FEirE

AR(Autoregressive) Azt Rzkgk ok

FAzerEA] Agd M23 (1999)

t
BAREC AEARRR gAS X
5

t
1
?
i
3
3
¥

3

(b) HxF2| MF

(a2 2) 22 ¥} AMx Fof MF g|

(Parameter)2he AME S W3, 1 o9 2 +
FolA= MPF(Mean Power Frequency)?} Z3& 0.
2 AME £ o s CE g A AR, 1997).
=50] Hz2s8  MF(Median  Frequency),
MPF(Mean Power Frequency), ZCR(Zero Crossing
Rate)e] #E-& W& Z oz HMo|(Shifting) 7t AT

- 159 -



SguAs AAE. 1997). 53, W 29A
80%% MA 2R3 oy Bl AldozA o|Fe
3% BE 1042 BEE NN 4o, AL AL
Sojgeln yele 4. ¥4, wete o w 5 4
F A9 2 24 $o 438 478 79
1999). E@ 294 HEete AdnE

A

o) S4dol wela slolYHE Tt

9\13‘4’ A%

o]
AR
N

B ATE 2RARE G AN deke W oy
o 7ta EHE Fopwr) fla) @ o
% A%E 2Ax 2E2%2 vweg
durd 54 AP 23,

akel 297t A 25%

Pof < 71
ol9li, 58.3%%= 8d ol THIINTH TrEHem
EFE e ARSI BeR2 AY &FE A
% A

o2 Jepdth(91.7%).
B 5 2%5E 54% ARRE AHAY 16.7%°1U
om, 9goF ®Hd b Aol = % ZF ARl 2
doz 3 858 UG sk A2 55.6%°]
Ao, 41.7%+= 5 FRAIL] 5- 6/‘17 olgki &%
stck WA 129 F 292 A Fde] Adde] 4
23] F2] gria SHEsid EMG Aol o=dds
vehigict

SHAl wle mRe] Z9E e A dojAEa
AA L 50%7t HIATL, "B AHEE Qi) o
Folgla & A$7} 41.7A°] o}, EF T
& s a SE3 AFEE A 8. 3/0131‘4

uebA o]l oA ZEAES APzl dAF ¥
2 e]dd A dial Fiv] Adeel] xZE] glvin
st 4= itk =3 I 2e Ay FARES
29l 2ab(load)o 97 HR(50%) £ 2A AlEE
At =7e w2 & delEl S241.7%)7F
& A AelA 2 £ Sdoict

diztse] & MF(Median Frequency)® o]
259 HAzIdBENt F& 4 F

,o‘r

30 " oA
s1gick.

® Q7 Asge @ gow av 3 Az
FozM 47E BA b5
7 297} $L A
ges2 WSl At 23 —:L%— CERE
b u%oﬂ FUT AYF e e FA) &=
23%e & ° ofeigel °la>1u+ o) ugal 9

lr

2 o

ko

B

fijn

o

30

32
o T
Tl

KI

X
©

3 &0

!

#l &A™ EMG @l g 2oiE slelzA EAHEE
Zolmat st

FF d7E Tl oz 5 dstz viE, @
AA 3% EATeEM A E9 9 HEE AEQ
& £ "artgldn £

V. 2% W #E

rir

2 ATE AEA 9% Auzg B4 oy 224
B2 WFdeR 19999 8Y 19%H 453 3 &
5ol A2 Z2EIFE doliyl A A =B
HAE A% AAF |20, 257, 307, 35°7) 4%
¥ 22dd AzE AL EMG 24EY

23 skx] 259 HARTE AR =

wasigen, 1 Ashe kg 2.

1. 4shd 27Ae 80%e 49224 sF 10412
°ol’d MM datm sl

2. o5 4 2AEE g S0l gdn wle 4
¥, ewshe 4, 4EAY 2 @A §& 72 3
fov, ol YFE opA 9 el 289 =2}
LB fuetes ez gt

3. 2RIz FTHFALEM W= FHE3H *Ealle
Az 9 EH AT Bl FaA) el vg) 2
= AEE FE AW e Aoz Yeikn

4. 0% AHge] W 2wl 307, 35° AAb kel
oF I2E 3EEo] w3U0T

dEE (1999). "2 vt 22A4A A9 J85%
Te]”. AR SHAFeds =g,

2% sz $4A Ags

ey g% g @7, g

%“‘ih‘ﬂ =ABEAS w24, 406413,

W (1997). 92 et AglAlelel B4R 2 =

9o B2 47 LY. 1002)., 99107

AFS (1999). "85z azAel FA A4 Aol
Bl @RAdRAts shAREUs AL,

-73.

AFE, PHF (1997). "4 selQo] #e] 2%
2o vlAE el B A ol@AzrRas

-3
—

- 160 -



FATgEN3 =73, 304-310.

HeE, YA F (1998). L4/L5 tia3 & Ads
A B3 ZAE Aze] Faks Ay AL g
Ak Fels]®] . 24(2), 297-310.

Bigos, S. J.. Spengler, D. M., Martin, N. A.,
et al. (1986). Back injuries in industry
A resonance study II. Employee-related
factor, Spine I, 252-256.

Brown, J. R. (1973). Lifting as an industrial
hazard. Am. Ind. Hyg. Assoc. J. 34, 292-297

Kelsey, J. L. and White, A. A. (1980).
Epidemiology and impact of low back pain.
Spine, 5, 133-142.

Kim, J. Y. (1994). The effects of mats on
back and leg fatigue. Applied Ergonomics,
25(1), 29-34.

Piper, H. (1912). Electrophysiologie Muschliche

Muskeln. Springer-Verlag.

WRIEEA ASH A2% (1999)

- Abstract -

Key concept : EMG analysis, Female workers

Application of EMG Analysis for
Department Store Female Workers

Kwon, Young Guk™ - Kim, Soon Lae™”
Ji, Ju Ok™™*

The EMG(Electromyography) analysis was
used to identify the fact the degree of inclined
step was selected as dependent variable and
feet muscle fatigue was selected as a
independent variable.

In a final result from EMG test, the shift in
median frequency (MF) with 20, 25, 30, 35
degree of inclined steps indicated that 30
degree step was identified as most effective for
a decrease in feet muscle fatigue.

In a department store, 80% of the workers are
female standing sales workers. They work at
standing on average 10 hours per day. They
performed heavy duty Jjobs such as lifting,
lowering, packing and carrying heavy materials.
Furthermore, even though they have work shoes.
they usually use various kind of high heels.
Eventually, this situation develops low-back-pain
(LLBP) problems for female workers.

In conclusion, it is recommended that a
particular branch in a department store
claimed this step can effectively to circulate
blood and significantly decrease feet muscle

fatigue in lower extremity.
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