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404 o1 | 7132(35.2) 4402(61.7)
109 o | 7330(36.2) 1670(63.7)
2Ras 10-194d 1156057.1) | 7508(64.9) 0.001
209 o4 1350( 6.7) 763(56.5)
g ‘fx} 18651(96.7) | 11938(64.0) 0005
| =} 632(3.3) 384(60.8)
B SAZF o3t | 2149(14.5) 1312(61.1)
SR TN 29 | 12685(85.5) | 8546(67.4) 0.001

Frequency(%)* : Zt Wpoll A AlAJStaL Sl 2H7+e] Rl 5o §98hA &2 2A5is Al
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¥ 11, AAHEA/AGxA wE ZFAAES FAITAEY  Aol(AEAFY)
Frequency(%)”
22 54 A= (%) 223 2 2H %) P g
294 o]a} 1033(7.3) 634(61.4)
S 30tH 8691(62.0) 5796(66.7) 0.000
404 o)Ak 4302(30.7) 2669(62.0)
108wt 4364(31.1) 2853(65.4)
+FdS 10-194d 8938(63.6) 5849(65.4) 0.000
201 o] 744(5.3) 431(57.9)
1)
R & A 14025(99.2) 9076(64.7) 0.001
o] =} 118(0.8) 93(78.8)
847+ o] s}t 2084(15.4) 1255(60.2)
L5 A 7E = )
AR 8AIZF =3 | 11486(84.6) 7637(66.5) 0.000

Frequency(%)* : Zt

T 12, QAAEAR/ARzRAY wE 2FAAAEI] AT LS9 zto](2AY)
Frequency(%)”
22 54 AR R) | AT 2AHR) P g
294 o] 3} 537(19.0) 293(54.6)
S 30t} 1046(36.9) 755(72.2) 0.000
404 o] A+ 1248(44.1) 910(72.9)
10 wjvk 1534(54.8) 1048(68.3)
SEds 10-194 1082(38.6) 777(71.8) 0.132
201 o] A 185( 6.6) 125(67.6)
g o A 1758(98.4) 1302(74.1) 0.001
o] 2} 29(1.6) 29(100.0)
A7t o] 114(5.9) 101(89.7)
<A 7E _ )
A 8AI7F 23} 1773(94.1) 1401(79.6) 0.063
Frequency(%)* : Z} Wgo| A AL A= 242 M 5o SH3lA] &S A5 A
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£ 13 AASA/AAEA wE 2RAAAR F4EaE AlCIAND)

F

Frequency(%)”
2z 54 AR (%) | FA T A2 (%) P %
294 o]s} 526(15.5) 272(51.7)
A A 30tH 1288(37.9) 764(59.3) 0.000
404 o] A+ 1582(46.6) 823(52.0)
1083 mwt 1432(42.2) 769(53.7)
e A E 10-194d 1540(45.4) 882(57.3) 0.007
20 oAt 421(12.4) 207(49.2)
1)
P & A 2868(85.5) 1560(54.4) 0.879
o] =} 485(14.5) 262(54.0)
8A|ZF o] s} 93(2.4) 66(71.4)
THAIZE = :
A 8A 7+ =3} 3017(97.6) 1901(63.5) 0.666

Frequency(%)* © 2t Wrol Al AAGHAL = Zh2be] WikeE o] gashA] &e AS3s A

93t SIAE 7] F(valid percent) &2 A3 A<

AR g
(psychological job demands)®t #H¥H 571 &3, 25 AAHAGob

decision latitude)2} #HH 97 &5 & F 147] FEH o= FA4H A FREF

7 gEa 44 AER PAY ATaEds A5 delwA 45, e

B67HA AR RREE BFe) AR, 0E, 77 $& 5% AR s ofF
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Z2}7)1 % (symptom guideline)
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A= o] AHE-H AL

.

o ole] 744 gojz &

.
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d 2714 (OSHA) ol A]
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= A A A (Work-related Musculoskeletal Disorders, WMSDs)©| 2}
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}a2 9tk m= OSHA(2000)90 A]
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EAT A R

AR AH(OSHA) A Aolgt daAAdge] F59 T4

AA -9

_j.:jl
1__E

A zel

# & (signs)

5 (muscles)
217 (nerves)
- Z1(tendons)
- 9l (ligaments)
- #4(joints)

- ¢ F(cartilage)

- 71% (deformity)

- o} A sH(decreased grip
strength)

- Y57 FA(decreased

range of motion)

- 7+7}+e] vle](numbness)
- M5 ¥ (tingling)
- &% (pain)

- 3} A (burning)

&k (stiffness)

- AZ=t) A~ F(spinal - 715 <24 (loss of function) -

discs)

o
7d @ (cramping)

of elol= F= My, H/H,

rr
T

55 ol

-] 717 oll ((Repetitive

Strain Injuries, RSDe}e= o1& AFE3tal Qlth. oF2 $-7 yetolA= Sd¢
L2 AEHA = &3 Joy AAASNEAAREH A3 A39x% T
A AA7]ol “AASSTTF(CHERIEER) olgte WA o2 AP X 59}
HAgo] o]Fojxa glow, F=2 A YU oAM= THYLAAEI =
TAQAEI TZAAAS o7 EojAal Qr)
olffgt &oj&=S A st v 2.

o ZHAA A S (Cumulative Trauma Disorders) : T2 A4 2 3t

o MSDs (Musculoskeletal Disorders) : +&2 A & 3}

o RSI (Repetitive Strain Injuries) : WH=-A] 71770}

o

RMS (Repetitive Motion Disorders)

Overuse syndromes
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o Microtraumas

o Shoulder—-arm syndromes

, 1994)
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7h ok ghaeb ARE Holal gtk ey i 19999 BAE HY %
410 o2 v Frtstel AAl Ao 17.6%5 A8kl Al A1
Apell A ZpA| k= wlHro] AAF sobA|a It 201

=

20. =3} w=re] I AAA A B A g v

e B
e . L 2EAAAs R 2ZAAAS
b %—Z—]uoé‘ﬂg?ﬂ"r HE]'}}EZ:],‘{[:(%)D %—Z‘]ﬁﬂgﬁj—_ ]:]E]_Ag (%)Z)
1996 439,900 281,100(64.0) 1,529 506(33.1)
1997 429,800 279,600(64.0) 1,424 221(15.5)
1998 391,900 253,300(64.6) 1,288 123( 9.5)
1999 372,300 246,700(66.3) 2,333 410(17.6)

* Zk5&2] © OSHA, BLS(2001) : =54 A A el #£41(1996-1998) : d=itibd g, 44
A3 L1 2AH1999)

T} o]g 3 BAE 2R EAFde] AA] 8. okS Al
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ATARTHEAE 5 FHE)

101 71(65.2%),2(50.0%),2(38.6%),
%),%2(34.5%), 5(29.0%), 3+4(24.8%)
-2 EFEE 0 o M(28.6%), Z(25.5%), =

2 Y AT 2 =
470 (139, <
331)

| ZEAAA

427 (<))

28E5(67.1%)
=5-(23.8%), CTS(9.5%)
VS

AAAA %G 4
Ax1379 (53,
c184)

A EZAANAN E-oj, 5,

3 A
EB-¢ 2o BAPH FFE2E] EE

5 [dstaad

322078 (%))

=
=7

o folr| rp = o |fo fol
=)

25:32.2%
=

N |

st gkl
89+ (o)

[e]

5748 2:45.7%

ZA45 2 810170(98.9%),%5(91.2%), £(89.9%),
3]2](89.9%), ¥=(89.9%), Z(88.9%), 5(87.8%),
312 (85.6%)

A%
1996

o

B R

AL
Astasy 115

H(H68,930)

DAAA

- 3408 AHE(85.2%), AHH(BL.T%),
T4 (34.8%), &34 (73.0%)

-FHE :35.5%

-S4 A28 AHE(G1.2%), ABRH(B6.1%), F
HH(23.5%), A (31.3%)2] ol
-FHEE  28.5%

A2 ooAlet B RYoA oA THE
&0 =4 vehd

off

Atk
11178(4))

- S 44.1%

off

LAY HAA
9507 (1)

A SEEAET o)4(43.9%), 3§l
(31.8%), *(31.3%), Wi&H(25.2%), <£%
(16.5%), +=7+eH(8.8%)

st gkl
2607 ()

— &0 (78.4%), =(65.8%), d1¥] # &
(45.8%), +=/=5(21.9%)

CAD# A}
13078 (&)

- ST A8 2(36.1%), 2171(30.3%), /314
(25.2%), Z(1.8%), +/£7F210.9%), the
(10.9%)

_37_



3 22, ghpol Ao FEAAAS AT AFel(2)
AvA | AU | AFus ATAHEHELE TS FUH)
Ak 22 2
- -2 S F A
SEHE 10080, | s T AR a £88:20.0%
1997 |Astas 1554 —;Q;;ﬁﬁ ~AFRAY R 13.2%
o]
T A R
ol T, | RAMAEA A4 Ao — & 5/01H(36.2%, FHNFE 5.2), &/&
w CorHEAET T 5 =
1998|487 (e]) oo |F10:8% ALE 25
_=a) 9
g A R gy | AR OIS0, 21605, o
5.6%), 42/422(34.8%), B(28.3%), B/BEX
1008|4517 |-y [ o000 S/ERELED, HE8%, A
(13.5%)
A B AEAAA L [FRELEOAGL00,HUT10 &/
1999 [A2219 () (39.4%), 3% X (26.2%), 2(24.4%)
A<D T, |[AE A2 H A G| -AAT S A |- 5101 7(33.2%),42(37.7%),31 21 (49.2%)
1999|3659 () SAQRA | BU5.1%), 2(34.2%)
SEAE A RO (46.9%), £/45(39.4%), T2
et o | g | P REA (35,290,391 (34,199, HEA A AG1.29),
™ (W
2000 S6OROD | aman |aw gun 5 LsEe pade 2EAAE
FA7F 1079 B3
=2 EayE R 5
BT RS A gy | oo USSR, GIER L0, 1
= Z
st |aseredy  aema 5;1)2.2%),TL<35.7%),Eﬂx1/b_<31.8%),ﬁ<31.4
(¢
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AEE = = B 81.0%0 ATHEE 23).
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% 10798 (72.2%)°191 o™ o]F 354 (23.6%)
Qx eFot 3L el ATt e AR A
ol et E 27 F ARE SAY AT A GIE e B3, ~E
187} 7bse Aolw, 729 (48.6%)S A9l

AR B9l oAl A Wwoloh ki A= Lhehue,

o
PN
W
FU\;l,
}.1 (

o,
)
BN
Mo
oft
e
vk
ofrt
Ll
of

i 24 AEA 29 AfdARe 2EAAAS 43 A (ola F, 200D

A | THE

5 23k o A=}
? T'E]T _2‘__8‘ "4/‘]‘ LHO]]——}\‘]_ ‘8_0}:0 7i”
g B P A [C EERREED
A
107(72.2
A 2H%) | 35(23.6) ( ) 6(4.1) 148(100.0)

35(23.6) | 72(48.6)

deErom A d=elde] WMSD &7 dvpu H=4]of tief A= o
2 7HA A em QI e & = glov O owdk Ead o

= THANEY A4 T4AES BAE 90% WA T, 1996) HAl=
30% e (ol &, 1995; HAIE &, 1997)7bA] BaL¥ ol glaL, o] 8F4 AL
o3k & Hadl M= A= 8.9%(clwdt 44, 1998) BAI= 44.1%(A

5% 5, 1996744 Rasa glo] BAle A4S A% 4 Avk
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H=r2] ‘OSHA 200 Logs'l o #AE A9 ARG dHE
A(F 20) 19813 =0 ZFAA DDA DAY AF(‘repeated trauma'ol] 213 43
BAAFE 72 3 )7k 23,000700]0E Flo] 1568 $<1 1995 Fof =
oF 13.49) 5718k 308,200 0.2 A A Al 62.3%5 AAT 4=
w58l FUlete] AR Fa A Fo shuE AeFal IHOSHA,
2000). 19944l HaL 332,000 7k4 v d 20% Wele] S7AlE Holvrt

1995\ Hx2 744387 A &S] 19999 dA7HA Ald 7HAastsE AT¢S

_

H
rir

e

Hola glou s AA A wAlA 7P Ta3 EAlolM, U5 o

AzZkg AL o]l5 29 60% olito] AxY ZFEAIL 2HAEIL Qthe Ao
sho] A9 BHEPFTS By AxAA] HEHA dF

ol
L
K

2
HAAFTo] AA 16% WNY=2 71 B2 H&& 2]
gom, sz FAS gor Ao o3HH(Punnett, 1998) X &0l

27.4%-32.6% A% Ao T RuF i YUF[E 25].
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¥ 25. "= AEAF FANAe] FEAAAS ¥ Bl (Punnett, 1998),
N2 (%)

Axme AZFA @ AZAwel og AL ol Agwe] o@
cEAARTA SBTAALDA STAAA3

= 64(10.6) 36(5.7) 24(4.2) 11(1.9)
o7 /< 84(13.8) 77(12.3) 95(17.2) 81(14.2)
g x| /A 55(8.9) 49(7.8) 32(5.7) 21(3.7)
FH/x 152(25.5) 126(20.1) 102(18.4) 83(14.6)
2 A
A 242(38.5) 205(32.6) 192(33.7) 156(27.4)

WMSDE Q3] A|&¥+= A2 vg &3k dEstHel a2 Avkd A
S EA7F Ha d=d 2 £ o] AzZF 626,000, 173l 150-200% &2
Ao X EH AL o o= MA| HAgFe] 1/38 AAEa dal A

7F A A £AH] L8 450-54099E AEol Aoz A ¢ rHOSHA, 1999). &
o

Az =D F2¢e 10008 3045 o8 A Qo w3k v 2229

I Fore] whAE-S 10008 24-8139 A eka FTHOSHA, 2000).
kA w S A= olo] digh #AS Zta $xl #Ele BEE ARAEY 4%
AFEA B VN T8 ¥ FAHA AFHNIOSH, 1997 ; ANSI,
1996 ; OSHA Ergonomics Program, 1999)& 0] wl#H o] 9o X = A

oAM= dd AMES MAstste] FAAQ] B2 tdsS AT 3l

{

3) 4G 22AARDL o DAY=

WMSD2] €]lo] war = fdadde [2§ 9]AM H= wkeh go] v
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HUztel S/ F917F Adoldhs BolFa sl o

ol E=A Uehd o]f= ool FAketE AAold A7 th2r] wiEel
o]g3k zlolo] thall Messing(1998) 5& oA 9] <Al AL P4 T4
Z OAdd Be FYgzAEd Z @A kS

AL Apolel HeAd Al o) ZEAAELL Apolgt FHe

e
L
i)
1L
&
Y
1o
>
ot
)
ok

rlo

291 E4e 23AAAR AHH Wy el

ey ddE 9

=84 2~E# ~(physical stress)7F 838 QRIE=E XA ¥ il .

13
kit
o
r

FH L A4 A7rFers] 714 993 (International Ergonomics Association
Technical Committee: IEA TC)ol A= 74+ (upper limbs)ol gk HkE-2F4d 9]
A 2QE vy o] AHolsta 1o gk o qAE AL J=F A

oF&} A tHColombini, 1997).
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@ 39 A%E (Force)
@ AA @ =2+o] 3} (Posture and types of movements)
® F2A)17r} 1 7] (Recovery periods distribution and duration)

® 71€} (Complementary factors) : A&& 79 AlE %9 ALUS Q3+
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Armstrong(1997)2 1 Fote] B AFEd gk +d S F3 FY

4 goowy wHodydne 4449 9PadS ey gol /AR

HFE- X (Repetitiveness)

@© ®H5

Fr gl 2ye, A, AR 23, EFAT T3 gEEe] e
D% 71(cycle time)7} 30% m|gke]al g 2dwk$]e] 50% ©)/4S A
ol & ankEAdoletal 3 4 Qltf(Silverstein &, 1987).
@ #3319 A&-(Forcefulness)

=71 271 17171 A9, 3 TE ol8% YA oA FE ZAET.

@ AAHFA 9g 9= (Contact Stresses)

2 mAY, 71RE, AdeT, 7 ARS Tom % &8, Eukg, A
gk T AA et

@ 2P AM (Work Postures)

=7+ H71(pinch) ¥ FH7](power grip), F¢+e] E7] 2 #7](reaching
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@ oA %9

(forearm rotation)

7kl o
A A

0

o

o]

‘loH

H

!

e

o]/

A AAA,

| 9]

fi7e)

i

—_—

B

il

b1

712 7}

. =
. =

@ 3

2
Ao
gl

i

Ey
o

‘IoH

_48_



elahel ohea ok

Mo
el

il

JoH

o Y34

o 7%

=
=

o odE =5
1AW, vEd

S

AR

TR A2 2

A EAE gFAY WygAY YA & o F

VA A Ak oAy JHel,

-
T

](neutral position)E ¥ ot}

WS Zulz FBS uo} wusle

)

A=NeN
o =2

= ks L

=
T

2 PRYAY EPS o

)

o] &

RICECERS

3

A%

HA U

on

0|
w

o]%L

ol

‘mo

el

_49_



& Bgs

=
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AA -9 RULAY OSHA? BRIEF? ANSIY
&7 7]
T &7 =7kt &7k )
&/ ;];V%LZ; 27he 7h47) &7k Fa7) 7NHE 2
S e =H>20° r/u dev Wola] B7]7]
N <0-15,>45
T A H=30° fx/ex=>45° =5 A
=8/ >45°
oI % q _ At | E
dwA/ 24<60-100, A9k =] ek W=7 Ash WE]
2 ¢k >100,<60 Ak 7]
o1 274 /2 7<20,20-45, FHE7) FH>45 =8>45,90°
45-90,>90° arm behind body A >45,90°
=74<10,10-20, =H>20 =4>20° =4>20,45
= >20° E71>20° 7] 217=>20,45°
A7 A =5 A7 571245
FH =20 .
. Z74<20,20-60, =8 >20/45° =5 #4>20,45
=60 £ 7] =] Nl &7]1=45
#2187
g7 = Ze”7
g2l @44 i 7 2397] e
e kA 7) e

1) Rapid Upper Limb Assessment, RULA(McAtemney & Corleet, 1993)

2) Occupational Safety and Health Adminstration(OSHA, 1996)

3) Baseline Risk Identification of Ergonomic Factors, BRIEF(Humantech Inc, 1995)
4) American National Standards Institute Z-365(ANSI, 1996)

r/u dev#* : radial/ulnar deviation, fxT: flexion, ex}: extension, forearm rot : forearm

rotation
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a9 23, 52 =7

Oy 24, 3 Fol7]

Y 26, 27187
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