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1.1. 479 w73

ZZ 24 A A & (musculoskeletal disorders)S F2 Eo|u} AbX] (upper
limb)oll #HY ZEFAe) ¢/ (disorders) o]t} A (disease) S FH
3= goj2 A5} (Hagberg et al,,1995), QubE o2 A4 qhd Eolo]
e 2% (low back pain) 74 &3 YL onz AFeH Qo)

19609t FA=F7|TolA ZEAAAEE dFe ol T
19809 Eo] T=AAAE Lol FFte] 20009E o] Fol= A
AL o 65%F AASA AHAHEF T, 2000). 1980dd] FHkE
B 353 Z3AAEY B0l 19949 VIHOR Fadte FA
Hola glow, o]z ZYe] AFEF AHE v FES €F gF 7
A Aoz deA 3UrH(MacLeod,1999).

FHUtAE 1996d ST AFAL Astudde] AA%FE Aug
A 667 AATA) 2 AZIZ FABEAN ZSFAA o] ALgle] &2A]7)
AlZSIRAL, 19999 34409 ZEAAZEA FE&  2003ddE
4,5323°] TSt 5493 1,000%01¢¢] FLF FrHEE RYTh(®
1-1) E. AA GF4EAY F AAskes HEE 200098 24.9%°04
2004 44.8%% "id F7hsle FAE 2o (E1-2)

oo mel FFoxE= 2003d 7TEHEH TSAAAG ALE Yt A
ARARAY A24x(RAEEY 2X) AT A5z deitEaly =
£ dAY A& FEE FE 3
HEATIE B 77 AIF(ZFATEIYe=
S AL ARIFoA g ¢ FAEA 2N YFE FHERL
H(2¥ 1-1), 3 795 2F3AAY #d JEAES Frsy)

i



A3l Ao & ARk AEVE
I, AFdRe 3
(71& ¢}, 2005).

LA

Al F0A 2SI AE

a¥" 1-1.2

AgAY} ABAHE AAHoz
Qi et 24 R AMS] Fsm Ytk

2@ peEes| W

& 1142 Ryl 2 7

ABAN RGN oz oIf
ATl oy M4

- AN AgF =R

3

ZAA A o #% 9 Ax

2 1-1. #237 02 dxd AJAANAEYG 22HA @RS
n 2 & =

TR A 2244 | e A 2244 | g
AR | ABRHE) | @) | AHAE@D) [2BA®) | (@)

1993 | 2,252,600 | 762,700 | 33.9% 90,288 - -

1994 | 2,236,600 755,600 | 33.8% 85,948 - -

1995 | 2,040,900 695,800 | 34.1% 78,034 - -
1996 | 1,880,500 647,400 | 34.4% 71,548 506 0.7%
1997 | 1,833,400 626,400 | 34.2% 66,770 221 0.3%
1998 | 1,730,500 592,500 | 34.2% 51,514 124 0.2%
1999 | 1,702,500 | 582,300 | 34.2% 55,405 344 0.6%
2000 | 1,644,018 577,800 | 34.7% 68,976 1,009 1.5%
2001 | 1,637,567 522,528 | 34.0% 81,434 1,634 2.0%
2002 | 1,436,194 487,900 | 34.0% 81,911 1,827 2.2%
2003 | 1,315,920 | 435,180 | 33.1% 94,924 4,532 4.8%
2004 | 1,259,320 402,700 | 32.0% 88,874 4,112 4.7%

A& =FF, 715 2559 =F5A4F, 2004)



At Ao mE Hx FH2AXAH2004d 69F) O]FE AAFES
TEAAAGANYE AT AT EH FYEAAA, ZEHAALE U R

o)

4 A2EIT AT ZSAAAGAE A8 A 7Y WA F

£ 1-2. 339 974 A9AS9 22AA A5

} A QBA Z2HAAE .
T2 A () | AATEAS g 27 H] &
%) (3) (3)
1999 2732 161 183 344 12.6%
2000 4051 487 522 1009 24.9%
2001 5653 768 866 1634 28.9%
2002 5417 1167 660 1827 33.7%
2003 9130 2906 1626 4532 49.6%
2004 9183 2953 1159 4112 44.8%
2005 7495 1926 975 2901 38.7%

(A& FFAYLAITE, 2005)



1.2. 9479 94 4 53

TEAZNA AP UE FA ARRZYY ATFALHe) FAkstm 9
v TEAEY g4F+ A F=dd AR 2ZEY] NELE UE
Aok, sEslol ARHe] Yt ATASE AR TA = AAAEY o
G HAES g3 Azed FUA) 2L FeEAL FYL AE
i, AAES ol EHAN RAAAHE AN FHE ZYL ]
st Fzole AFol YR Best Yol ulet 2FEY AT
1S EAYA I, ER/MAE B 2AF T8 ZAGQT. A%
of ALAe] Y ATAEY Aol Ut ARH T2AY TEFY7}
s BolA T, Ank AFLH Zzzbe] uls] 2EAZH] dAsA 2
AFE 3 JoE ARAZ] TR T2 IAL YA 5o 27
#gjo] @},

SERE A AYIYo] By AANYANN FAshT Y= A w)
go] AUFoz B AZY(E 1-3) 0 Be 2THAALS @A A7
AR, AZIA A9Y 22AAAS BE AGA} L ALY
(SN 5, 2004), “AZAYFIA AFAEHA @ 22HAAE 9
#oQ H7 mdel AW (|83 5, 2006), “HF AT} B =
ARA LY 2BAA PuEA] 247 (PEE 52000, ‘A5H =
A U FIRA FAETFY HEZ” (HSE, 2006), “WARY o]
Aol 22AAAG d¥wa Zzad AR, edd B AT (RS
5, 2004), ‘ZAIEY M9 @ ARFTHFY AN (259 =,
2005), ‘4% BF A3} xgAr"y T2AALAS 4L I% 9
RERH AHR AT JEBR 5, 2005), A5} AxY 2z 2

rEHAS TZAALE AZFAd g A7 (FED S, 2005)

ki
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FAALHE A FEG o
= ‘e SSFAEE Ade A4F FTEY el B AT (9]
F 5, 2004), ‘U AsHE AH AR ZEAALE AHgzAb
e A7 (JEF T, 2004), ‘93 AT FAAY Z2FAAE @
d Rl 547 (FE 5, 2006), ‘TEHA 7t5ALe 2FHALS

Y 247 (A€ 5, 2005), 9 LA ATHH A4 984

d

F AT (ASFE F, 2006 59 AF7F AUk

e AFA 22A] 38 972 VDTEYEAY 39
ZHA D AARE ZEFA BEE B (U 5, 1995), “VDT
AAolA e ZAAAE e A% ANZE T AAY AL (FAF
S, 2006), ‘AFE AYAA 9L FAHo] TIFA 5 vH
(o]dd F, 2004), ‘TEFAAEAE A
o AN (AR F, 2006) 59

r 2

¢

‘e mlo
-

N

38

32

9

£ 1-3. &579 dFE AdAHAS

a7 2 F
ARARA | A=Y | ¥ | A8A| 7 2 F 2
_ FT A4
1999 | 55,405 6,620 |1,212 | 10,966| 132 | 4,710 | 11,765
2000 | 68,976 | 33,349 |914 13,500| 134 | 5,575 | 15,504
2001 | 81,434 | 35,506 {1,405 | 6,771 | 127 | 5,788 1,837
2002 | 81,911 | 34,919 |1,268 | 9,925 | 142 | 4,917 | 0,740
2003 | 94,924 | 40,201 {1,743 | 2,680 | 139 | 5,716 | 4,445
2004 | 88,874 | 37,579 |2,289 | 8,896 | 129 | 5,099 | 4,882
2005 | 85,411 | 35,999 (2,258 | 5,918 | 126 | 4,700 | 6,410

7] &
A 4

2
bt

A= FFAILAFTE, 2005)
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224 st=de] 1§ 2

2AE PO AYBA FANLAZAG AVTHA AR MR

(e
2
-
rlr
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2
2
2
:?'4_-"4
1o
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2
M
il
rl

FHLAZAE AP ddez 2229 Y P dig 34E
TEAAZAES 48 A9 932 2 € BEYA dF 24

A& Fsto]

= RS ol5E EUR Jled 22 A A FRe=
H =Fo] vt & L setey] fAste]l FYAY g 2L AR A
Fol B "Wee AANEH ok IR FY 2FL Fodtn duF
A& dAsglen, ol EUZE 2249 Y UES Aoz soig
F YES AFFA Y FYH HERAE AASGT Y 53L& A
e dBzFde] AFLEE sotst] B4 ARF FHelAY
A949 37t 5ol o|FoiFt

2 ATNN o]FolAL AF WSS fALARA FATAEZ AN
4 FVIAITUY 2TAA FY AP (2000 ¢ 22 A
o1 g3tgth. 004 YA 2ZEH] 1§ 2= 499, F=9o] 18
224 919, % 14092 UHOE HE2AET AN BHSYHE
2-1). HERARE A 22AY SY2AL, 22AAAR B8 A2 5
g 24}, 22AY FYVAE B 5O ol FiFT



¥ 2-1. AE&3FAA

AEEdS] IF t=do] IF A
499 914 1407

2.1.1. 2229 EAFA}

2R 4% 1%, 44, Yo, 2RAF, @4 YN APe =
AsHeh.

2.1.2. ZEHAAZ A A4 FF A}

2R ZEAAAG 8T AR FAE A A3 F, oA,
3, EA, &/SF, H2H/FE FHAE TESY T59 28 AV, 55
9 RE, 59 A&7, 559 A= 5& AR,

%9 B % (frequency) © WY, 159 &9, 129 3, 2~32
of ¥, 62 ol el Wz FEIYUN, FF5 X477 (duration) > 1
d "k 19~15F4Y o9, 159~12 g, 12~670€2 0|9, 670€ oje
E FESIY $5Y BE(severity) & BF 95, o8 55 (% £H35)
A A @Fad £ =7h, ¥ F5EFYD T 550 dou A7t
F 7L Fshd Ag&th, A 25 EYT FF5ol vin3 dsx, At
Fox 550l AKED), WE A FF(FF Wi FPL 2 9
BES 37171 oHh 2% FEIFEF 3

2.1.3. 22A9 FYEAULE F7}

227t AYe HEA =t A BREE ZAE7) Jsto] S



g Ax, AAE 78 AR, Y 9EE, Y FH/FAAY EASE,
A An/=79 EUNFE T AAHA £ A= Bl g8k

A AEE olgatel ZASTY. B, Y By, FY =7, 29 B3,

TEAY Y UES Aoz dotd ¢ YEE Y Wy, Y 4
&, AA &5 FE AR 52 Fofsr] 94 FHo AAHJY. FY
AL &ZEJ o] I1F ZE2AUFY), F=EAY 2F ZEA A G
DE dASE FY g 5E~10848 FJsdd. 93 2 5
AR FAY WEE AEHS Fo Z ARAAY Y A4 L 9FA
F7h AYG & 5 B4 olgd dd BF/E Edz AA Y U
Sl A 24 AAE 749 ujg, AA F9E I9F4 29 Frisoh
Y AL Y 29 A ZEAY FES BEJE F3lo 2Rsgh

2.3. ¥4 4 37} ¥y
2.3.1. HEZAIEA
B AP E A2 6] wat 224 A% B gAA, B A

g 7IE0R FFIAA FOE EFHTY £ dFdME AL 4 w
% 5Eaxt 3 #AAEA, Y Fo Rt 18d AU U§

HE EXE stk 2344 F4 HEXAA ‘B AR o
g F5 BEAA T FF1 A4 A F F4& Asd AqHE 3



238N 59 ASVFEHIE 17
(12 19 o] FF0] 1Y) 713 & BHEH AP
gon, 59 A&7 3 W 71FS £ o 12w £5 7

e 55 EE U9 A% 5 A 49E 2347 2889 5

3 34A% ERAYHE 2-2).

£ 2-2. A% 34 A% #3 )E

FE Az Ze) o B+ JE
S, EZo] BoE 159 o4 A&H I, 19 &9 ojow
ST | mzo] wagEle] 229 B} %—7& AT’ Q AL

Zol Ao 139 o4 A&, 12

Y 529 FE WG B2 E: o)

£
%
222
£
o
lo
e

2.3.2. Y AA #4

e
2

TolA e FAY AA AL ZEAEE YR 4 ZEA U
~1084 AFACE 98 7 9 298 22309 Z9 =
Al & B7Fs7] Aol 60 3 AELE 74 AYG AR FIUE,
5t £48IiTh ol EAES a2 ARA A
AHEEE dEHY AFEH YUFFETFA OWAS(Graham, 1996;
Karhu,1977; Hignett, 1994; Kant, 1990), RULA (McAtamney and Corlett,
1993), REBA (McAtamney and Hignett, 1995, 2000) & ]88t} £4]3}o]
249 2SS FoluA st
Z} 71 B AH R, OWAS(Ovako Working Posture Analysis
System) = & AAE dAHNFALE WLYsS FY AAE Fe, Z,
o, #A 5 4] FEOE pro] AH AT V55 YRS BT 4

B
2
o
(%]
ML

>,
r
2
=
offl
o
i.
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TELE H7tskE 7o)t

RULA (Rapid Upper Limb Assessment)+ VDT (video display terminal)
229 Y AA B7LE BFoz JNEd JPHoR A% ofY, &F
T A AR ] 2FE FI o] AHolols} 22 FYsE AP L
BAE Aol ®ol o] &H1 Ut BFrF AR I3 8 X dig

7tAS} &, 3g, g digt H71Be ol o83 A ¥t 4z
tajx A4 2 F3rEs A4S doh

REBA (Rapid Entire Body Assessment) = A5 A3 7144
RULAS A& A Badap7igs) A Br[HeE ksArs 2
o] AP E T AME FYFE st TEAS] AAY AT
EEFEE 437 g EFo=z AUE Y. REBA 9A] RULAXNY
A, A Z o]Foj HIIIFS X JoH, BF, &, TEE o]F o
IFA B7HEs FARR A-E FabS ScoreAs)t %, ofHF, &
T AFE o]Folx 1FB B7HF &£Fo] AFE A8 ScoreB
#e @A drh o7)e AF/AEA, FY I, EXAE A FYG AA)
& 233 Activity ScoreZ} Balx HF 2] AA] H7HE42 ScoreCE

3l AAB7HE 5HA A

ot

2

o

_1"_



3. 47 23

3.1. AEZA 2%

3.1.1. YA &4

2 7Y ZAERAIA 240 X8E AdAE F 1408
ol 30242 HERT, 25395E 714, d FY 2RASFE 4.2
doz eyt £ZEdol 157 =] 21F Z2AY FFyo|s
B AXEJY IF Z2A7} 31.642 3t=go] 18 24 29.54)
ot A YeEsy, 25358 A9Ra sdudol 1§ =247} 7.69d
o2 £ZEde IF ZEA 6.1d & =4 vegd. d g 2%
ded AFEE =g IF ZEAS] FFo] 45907 AT E 0]
I8 223 3.59e 98 24 JEgtH(&E 3-1).

ﬂ

E 3-1. FAA 54

o vl R d 4g 27ds
a8\ |$9%] B2 ] 27 [s94] 97 | 22 [sun |9z | we
@ oD 82| @D @ |8 | @D | @ |8y

AZEJO | 49 |31.6(3.817| 48 6.1 14.592| 41 3.5 |3.011
k=9 of 91 |[29.516.419( 90 7.6 [5.182| 87 4.5 |4.352
A 140 | 30.2 |5.429] 138 | 7.1 |4.743| 128 | 4.2 |3.682

3.1.2. YA JEEA

22AY YEEYS AMnY 22edo] 1§ T2 3

s % @49
Hlgo) Al SRR 2] 72.0%2 49 vlE 28.0% vla ¥4 vt

_12._



Wi,

SEdY 1§ 2EAY 3

s Kel
35

28 wgol A

$HR 59

96.7% % A< ¥l & 3.3%°] vl W A JeEhgtH(E 3-2).

E 3-2. YAk AEEA

ki o %l
AZE o] 36(72.0%) 14(28.0%) 50(100%)
3t= 4o 88(96.7%) 3(3.3%) 91(100%)
A 124(87.9%) 17(12.1%) 141(100%)

3.1.3. FYEUNF A

FAH 7

=
=]

56.7%,

(238 3-1).

‘6]:—_:_ ]

AEo g

.Q.’

85, 25.0%

A

SEHAS 2EAAE Adud,
olgtx $F3 B]Eo] 24%E EGI,

‘I

=
A PEA g

15.2%,

s, ddEEX

2.4% \&% 0.6% ssxors.
_ 15.2%

_13_

2E, 56.7%

‘o ¢ 3l
25.0%, ‘RE’
0.6% % YElGT)



AZEqY 254 = IFE vizsd, ‘uig FF olFgn &
Ge vlge] o st=do] IF(2.6%)0 2ZEHY 15(2.0%) 1
A=A vk, FE olztm 3 ulgol did £2ZEHY 1§
(26.5%)°] st=dlol 1§ (24.3%) e vl A4 Jelgti(2¥ 3-2).

60%

50%

40%

30% Bz EY 0
W3l=9 0]

20%

10%

0%

a¥ 3-2. 252 43 rgAc
2) AAF A
eEs, FsXgS,
4.3% 4.9%
B2E, 49.4%

25, 41.5% W



gtz SR vE 4.3%2 dEzm, ‘¥E 41.5%, RF
49.4%, ‘JVEA &S 4.9%F JEtFH(2E 3-3).

AZEO I8 d=dd 1§ vmstd, ‘W ¥F ogn &
G g g3 =] 2F(B.2%)°) AZEHY I1F(2.0%) ] H
3 A JEs, FE oolEty $ET vEd dd AZEHe] I1F
(49.0%)°] AZE9 o] 15§ (38.3%)°l vlsl =4 Jetgti(2¥ 3-4).

60%;

50%

40%

30% BAZE9 0

m3togof

20%

10%

0% s tax 2Ex 2=
|

2=

32.9%, ‘HE 41,
yebgo (a8 3-5).
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=
i P=RHE, o R0t

3.7% 3.7% =

otzhgatE,

30.9%

2E, 41.6%

2ZEHY 253 st=do I1%& vmsd, ‘d$ EuF ogx
<9 HEol g3l F=d 2F(5.3%)0] 2ZE0] 15 (0%) ) H)
3 =A vEbk, I ENE olgha $7E Hj &l s AxEY o
I5(33.3%)°] 3=l aFE2.7%) ®id] A JebgtH(ad
3-6).

BLZEHo
BSIEH O




4) FFEAN/ET EUNESE

AAA/ET EUNESEY O dA $9A HEEAANE AHEE,
‘g BurE olgtm -$EE HlE 1.9%% uUEhgI, ‘ozt BEuiE
26.3%, ‘H¥ 46.9%, ‘F VF 21.3%, ‘¢ HF 3.8%=
YeEboH (23 3-7).

25, 46.9%

1% 3-7. FYH/ET EUSE

BLZEAR0]
W3=EHo]

I 3-8. 2FE FYA/ET EUSE

_17...



AZEHY 1FFH d=dol 18§E vlusd, ‘W$
SHE v dF AZEY "
w0l 2.7%% YERsI, C‘oRt BUE ojztn $93 ulgd di =
Aol 15 (28.6%)°] £2ZEHY 1F(20.8%)°) Hld ¥A veEgo(z

2
il
s
rlo
ole
ol
Sk
)
52
flo
2
2o
Sk
I
.:‘L_g‘
2,
I

AU ENSE st AA SEA HEAHE A¥Rd, W
ENE ozt $EE M 25%F JElg, ‘oz E9E 16.1%,
‘BB 44.7%, ‘% 9F 29.2%, ‘Wi¢ A= 7.5%F e
(29 3-9).

o LE2HE, ojar=
oFZIEBHE, 2.5% 7.5%ﬂ ’
16.1% ;

12
™N
I.E
M

3
n
R

HE, 14.7%
¥ 3-9. Y8R EUSE

AXZE0] IFFH =] IFE vmstd, ‘mi$ BEUF ojgn
SEH® vEel da AZE 1F§@.1%)°] =] 1F(1.8%)
Hle] A ez, 9t BRE olgtu $EE vlgd da £AZESY)
o] 15(18.4%)°] AZEHo] 2§ (15.2%)°l vld EA JeElgoh(aY
3-10).
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BLZEof
HSEH0f

I% 3—-10. 18E FAJEH NS5

2ZEHo IF Z2AY =S 1F ZEAY SAF REFEe
A =
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ABSTRACT

A Study on Ergonomic Working Environment

Improvement of Researcher & Developer

Hwang, Seok—ki

Major in Industrial Engineering
Dept. of Industrial Engineering
Graduate School of

Hansung University

The aim of this study is to determine the risk factors of
work—related musculoskeletal disorder of researchers and
developers in Hi—Tech industry, through questionnaires and field
observation. A sample of 140 R&D workers was chosen to
respond the questionnaire, which was designed to investigate
musculoskeletal symptoms and work—related discomfort. Field
observation involved video recording of twelve tasks, characterized
by a representative work model. For job hazard assessment, the
following methodology has been applied OWAS for classification of
working postures, RULA for assessment of work engaging the
upper body, and REBA for assessment of work engaging the
whole body. The results of the questionnaires indicate that

researchers and developers complain acutely of poor work
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environmental physical strain. It was observed through job hazard
assessment according to varying manual handling lifting, carrying,
inspection, and PC work. Results drawn in this study could be
used to provide baseline information for improvement of research
and development working environment in Hi—Tech industry and to

prevent musculoskeletal disorder.
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