Journal of the Ergonomics Society of Korea
Vol. 32, No.5 pp.469-474, October 2013 http://dx.doi.org/10.5143 /JESK.2013.32.5.469

A Survey on the Risk Factors Analysis and
Evaluation for the types of VDT Work

Day Sung Kim

Occupational Safety and Health Research Institute, KOSHA, Incheon, 403-711

ABSTRACT

Objective: The purpose of this study was to analyze the risk factors of MSDs for the types of office work. Background:
Physical risk factors of VDT(Video Display Terminal) associated with shoulder and neck musculoskeletal disorders(MSDs)
include static work postures and workstation status. Method: In this study, office work was divided into data search, data
entry and design work(drawings, etc.), and then we were surveyed 7 major work places which was included these works.
We recorded working postures and obtained still images, depending on the types of office work. Then, RULA(Rapid Upper
Limb Assessment) and ROSA(Rapid Office Strain Assessment) were used to analysis the risk factors. Results: The results
of RULA showed that design work was under risk levels and required change, but ROSA showed that data entry and design
work were high risk. The RULA is to evaluate the level of risk factors based on the working posture; on the other hand, the
ROSA is to consider the use of peripheral, same as chair, keyboard/mouse, monitor and computer workstations. Conclusion:
Conclusions of this study, the office work is necessary to identify the risk factors caused by the use of peripheral, as well as
working posture.
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1. Introduction AFEE FH7I7D S ¥£86ta e, 7] BE (Keyboard),

w2~ (Mouse), A3 (Monitor), AFE ¥4 (Central

Processing Unit, CPU), &t ¥ 9z 502 /35

2322 (Office work) & = A4 %53}7]7(International Stk olgdgt VDT AHFAS 238, kb, AA, 4

Organization for Standardization; ©]&} ISO) 9241—2¢]| AAF SolA F2 F3E o] gtor, HTE T4, =4
e} gl FNe ARFAA ] Ao o 4l FHES|A}, SAISAL o FAIH AEdi-e Sk AT
ge] AT FollA T2 Fstd FAldd #Age 7 E AY, 2233 /PG 5 AME FE] VDT AR-E
3= 2 9uFeH(KS A ISO 9241-2, 2007). 23] 2~2t o] Alskar glok gk QIEUIEAE S 53 791 AT
Y oA 53] HFEE ol&shkes AYS FdEAGEY| o] Hgo® AHFA FARRHE opuel g8 Yl URE AR}

(Visual Display Terminal; ©]3} VDT) AM-2¢lolg} k= EolA7EA] gk oz Qg VDT 21gdS ol B <l
g, A3 Sa)do] glo] VDT ARE]olgls goj7F A Fgedo] At JETFS vjH 1 o)
WA o7 EgF) EUCIM &= HFEE o431 55 S5 Aol A

VDT AREZF]S VDT a2 o)A (VDT Workstation, A ZF=E2] 52%0] E3hH (ErgoFound, 2011), 1l=+9]
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7%, 20010 53.3% A1 Flo] HA F7ksted, 20091
T QTFAMA ZAME T 68.4%0) dFes Ao R FALE
Aot AFHZE 18~3447F 79.9%% 7 #=9kaL, 35~
4447} 78.5%, 45~64-7}F 72.5%, 3~17A17} 61.6% =2
2 e HU.S. Census Bureau, 2011).

Skl A9, 20119 FARRE 191 o4 ARIA
3357k S tho® VDT Z¢igkdel] dia] Akt 4
7}, AFAA19) 61.4%7F HFEIE BASaL Qlom RAARY
A 5 90.1%7F vlx~asE AMSH, mERME X3 &
17.5%2 Ykt 22 Het HFE o] §E52 A5l
Aol gk W o) HFEE olgsle] JF-E S vlE
o] AA 82.9%°14, AFF AEIU o] 8-F0] 80% ©]3<
AFFA7E 72.8% %2 YEFSTH(NIA, 2012). AFHo] opd
PO S A5 Ay, O HFE B v
82.3%°1H, °] F 82.1%7} AEI F&o| 7F&3laL, 63.7%
7 2ntEZ|I71E Baska 9lew 2047k 91%, 30d7F
87.5%, 40th7} 72.3% % 20~40The] AntEZ]7] HA-go)
AA 70% ooz JERATHKISA, 2012).

o|AH 7L BE, AN Q55 Fas] HdEl A
FEE o] &3H: uj&F QIEYS o] g3k o] WY =
oA AAZF AFE O] =EHA He=d, Az VDT
A" (Y, ), 71RE/mMA, BUE S vF
¥ A9 "VDT S5 (ARE S5, 5 tid, o2

FHE 5 AR 2EAAAM oleka Bl o] w
_/’: [e]

2+-g-5ko] WSk Ao ® d#fA IthH(Shimai et al., 1986;
Ong et al., 1987).

VDT AH+2Hel digt 9184 37ke 2 5solu F2
S FHoR AUAAY AFAE Frska 1o,
53] Z4AAE EA4% el 9lo] slReral AAE Fxst
H7kska Qlk Karl and Anne (2001)2 A A "Office
sk JaAHold fRRIY] T2

0 20] 2= 9]
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Ergonomics"ol|A] 17138}
g 242 AL SAYE Aol T AU F e F
& AlFstolof ghrkar A 8H3ATE Straker et al. (2008)
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Tof Agsh= A diall X145kt
ol B ), Babski—Reeves et al.(2005) 2] Aol A=

|o

VDT AHFASE 8393 ARty o s FEgtoz
A VDT $azdeldS AAsk=t &88 35 A3k
a1, ILO(199D) ellA= 44541 VDT AHF&S +
(Ag7do] A9 gl ARYHAY, AHgAdo] B 2w
2 R FEste] FAARE AYEA At E Aast
I ok Bk dRe] mEdTEe] X3 VDT ##
7ol ARFEe SR (HedEd, 753, U8, 7]
=%, AE, 71D o wel 19 =FAHE A, B2,
CAoz HEste] AAlstal QITHUISHA, 2002). $-2v
2kl A9, 1T 3A1(2004-50%) o= VDT A2
A& 7 flo] TdaA TEBEES sk Qi
mehA, 2 AFeA= VDT ARFAS Al 7H4] 32
2 FEste], Al &l FAKekE AFSALE Tl eR |
FxAFE Ak, QX ARl 7)1 RULA (Rapid
Upper Limb Assessment, 1993) 2} ROSA (Rapid Office
Strain Assessment, 2012) & ©]€3}9] VDT AR-2H1-7-3
W A8TES AR, AR AR FRV)VES
ARGRro B A A SHE EAIRE B4k, Bokeke s
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2. Method

clake §30) VDT ARFAdel tiat AeE kst
VDT AR#21& Table 13+ 2o] Al 7HX 2 74819111, @
T A8 s Qi 79 ARe gew @
A2bE ANSGTE A 74 VDT ARRARl RS 24
S ol AR FHeE ARHN L 2YY, 23
W39 S AEHow ARE JYshs Andgdy,
HR g o) gale] AT BH B 19t QTR T
etk olsh @ AEARPE 72 AYAAE Table

20 HERA A

Table 1. Work contents for the types of office work

Types of office work Work contents

This work is to search and replace the
data, same as Call center, General Office
work and Program development work.

Data search

This work is to enter the data intensive

Data entry using the keyboard, same as Bank,
Hospital and Accounting work.
Design work This work is to draw the things using the

mouse, same as Design and Animation

(Drawings, etc.) work.
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Table 2. The Majors working postures for the types of office work

Types of

office Major working postures

work

Data

search

Data

entry

Design

work

AREAE Bl Al A AR SRR Al
BP0 Bofsgr, 27ke) AR fFel s
E AYUES Tosk] AiAg of 5-2084 B
AQEAL S13) BB YN 13l 39 349
2 ZEsgtul, AR D £IFE 900/, AR
A= 42070, AADT= 48071Z F 1,800715 AUtk
Z5% 949792 244 sl RULA % ROSAE o]

gajol 9] F@5ES FA sk

RULA= &4, Avl, §577kg, A2k VDT ARFAS) 5o
Lol F2 AAT AgSHe Ao Hakd ARAoR #A
at7] flsl AAEglon, 53], Siga) ofE, E52 =,
5} w3l dist 29588 Bk ¢ O“ﬂ-(McAtamney
and Corlett, 1993). RULAE 73R 8] £A] & 2 A}A| 2]
ulro] o FEQIAE sfetd 4 oli, HA i WA
QL Ao, Als skt ded g9 A7) 5 A4
o gk ZTHHeE B = vk EAAdE AR
AAA AE 1~-THOR UL, o] H5E VISR
4AA8] ZAFFEo R TS TSt Hrkekar Sl

2RA, ARG S o), BUE, HE D uhgas)

e FHI1E @A WA e ARg ekl w4
Aol e BFS vFelE BT, 1 FE o] Ee

3t 7= B39k #2 Sonne et al.(2012) & |23
AHFE FRIZIZIE 28 F34<1 H7L 7Hss ROSA
H7FETE etk ROSAE AUtke] 7] %591 CSA
7412 (Guidelines for office ergonomics) & 7|5+ 2.2 3hH,
o]:= EN ISO 9241¢] 7]x3ta glomn, $Evets KS A
ISO 92415 Z3ll TYUatAl 8= 3 Itk ISO 9241041
VDTE o]&3atod AHra9de 8% u, 7hE38hael o
55 Aosta gl VDT ARSAL, F9717], A8, 1
g3 VDT Z¢lo] 2451 Aejss 7S xdetn
Slth ROSAE 9] 13P ISO 9241«] IS SHSE VDT
ARFR S b = /LE ST ROSAY 97f &
UH, 7]5E 9 wupgs % P%?SL o A == DA
£ sl I A9 A8 Hgslete] HF A8
AetA Hedl, f3850] 5 oldold e $1Es Ao
= yhdste], A WA ES daskal gk

ROSAS] AHEEx= o3 2ok ARFEY Al S3= A
B3h= ZgArAlel disl 2xke] 2A ol zlo], FHo]
7 AAD, TRl (FE A E FHSE FHdlA = AA
o] RS AR APt BUE & &), As)
(& 2D, ve29) 71 HE (=5 ZHA) 53 Zo] AFH
FHAA O ek AFGA] ZAA L wEAITRS a1 Ete] By
g} FRI7)7) s APt AgE A Se B E
o FRV] AE TRt HFRATE A3kl AT
5 Brksta ok

olg} o], RULAY A9 &, 5% 5 AlAF9E %
AANE A2 ABFES Frkeke REdel, ROSAE ¢
2t BUES} F97)7] T& /‘P%i%_ o FHeh= AgAAE

=8, 23T T 2 ool tfsl] TRA o
B7re g ol Aol %E‘r. 9 ROSAS] 7-%-, Sonne
and Andrews(2012) ¢ AFE T3 EldAdol HEEH7]=
stlont, ofH7bA] okt A gAkel7t glof AlEAd A7 A
27t ot e Bo® Hojzlth

-
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>
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3. Results

3.1 RULA(Rapid Upper Limb Assessment)

VDT AFE=F]6-8W RULA 2443 Table 3¢ 1}
ERigich A gl 23159 RULA A5 2~44]
@FEFE 1 B 2 0% Yepda, Angdsdte] dae
2~37 (BFE 1 E—t— 2) 0% Yeht, Q- B

F 5o =2 ke Aoz Ayl gLk ik, AA QT
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RULA A4 3~5H 184 2
AF-R o] ol Aol éﬁ?l ﬁzi H7TE

o Al 74 ARSI S-el thgk RULA 2418 23, 2]
A4 AP5ET Falael 2 Aol gglont 4
Q) A poli= B4 AAR9) Eet F93} A 4

ARl AAE FHoh= fFaledeR QI8 HE4Fo] Frie
Ao 7 ZAFE T}

Table 3. Result of the evaluation for the RULA checklist

Types of Number of | RULA . *
e Action level
office work still images scores
Data search 900 2~4 1,2
Data entry 420 2~3 1,2
Design work 430 3~5 2.3
(Required Change)
* Action level

1=Acceptable, 2=investigate further, 3=investigate further and
change soon, 4=investigate and change immediately

Gl eels Al H Y] 938, RULA 2414
Az HHT7E 50% oY fEle
AHFR R S AR TH(Table 4). AF=734)

~
e}
U=

)

Table 4. Risk factors through the RULA analysis

Types of

office work Risk factors

Lower arm is working across midline of the

Data search body, Wrist twist, Neck is bending and twisted.

Lower arm is working across midline of the

Dataentry | body, Wrist twist, Neck is bending. Posture
mainly static.
Lower arm is working across midline of the
Design work | body, Neck is bending and twisted, Posture

mainly static(prolonged working time)

* The maximum body part score is more than 50%

3.2 ROSA(Rapid Office Strain Assessment)

RULA %41 A AH$3E 598 92942 o] §slo]
ROSAE &3l Agk A3 Table 501 vreRd
Aot A AN 9 23150l ROSA A Hyt 4548 (H
91 3~6%) % o] AL g Ao EAEI) th,

Al
]6‘ o~ =

TFRVZ7IE AP _LHEV :@H A7k 3~53, A4
7 2~TH, PRI E HAETE 2~3F 0 R, TE AN
el visl RUE Y dshr] 2 Qlgk f1do] =1 B7HEAS
o AR A Adeee By 7.28 (89 5-8
Aoz got side] FAast Ao veuted, o= oA
2*’“7} 4~7TH 08 G AR Y gl =4 W
B, RYE/AsY] Ak w8 eollvh AAIYT-

A A 464%%2 Hit 5.24 (A9 4~67) o2 Jhde] A
3t Ao FAME =, vhe-A/7|RE Aot 3~47 0%

U2 ARFARRdell wlal f1gol Al ekt

Table 5. Result of the evaluation for the ROSA checklist

ROSA Scores
Types of | Number
office of still | Office | Monitor/ | Keyboard | Grand ROSA
work images chair Phone | and mouse Score
score score score (Mean)
Daia g0 | 57 | 3~5 2~3 3~6(4.5)
search
Data _ _ _ 5~8(7.2)
entry 420 4~7 4~5 2~3 High risk
Design _ ~ _ 4~6(5.2)
work 480 25 375 34 High risk

*The Score of greater than 5 are deemed to be 'high risk' and the
office workstation should be assessed further.

ROSA #4475 B3|, AFF-AFE=2 877100 o
Sk fall QS AT oAtef tist #4447, AR

2 20T, ABYHAFE F=E
o} oJx}o] 2 EolZ A A
fo7 % AA ¢ é#i—% = D} ,
2 oJd2] A9oll= oAb Hu2] Zo|x QAHEE ol
g &S FUh AT F2 HAAEEA Al gt
2L vud £ oz BAE

HUEe Aelr] ARgel olojAl, AmN L 23879
Aol BYEE ol thekst Aol wix|s)] AMg-skar Q)
Aok AR H A= -2 EARENGE vAeHH] o
AR, BUEE Sdo] vjxgo A H& 30° o) HiE
el &S s AALGF ZUES A=

A wjAlE o] glont Asbrl= de WolA glaL, H3

b4
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AR
Heedow IS
£ B ATo] 308~ 1412
1~4A%F JE Aske e,
LARE ol A%AASAL 3 443
She Ao LRt fl85d 9ee nAE sow 2t

Epess

¢

s
~
>,
Ay
K

An)

S

2
[o

4. Discussion and Conclusion

2 50, HiAIZRY 53] AB|AYGFelA vekst
Adgto] WSt g, 53] AFHAGLIE AR
VDT A2 k-0t 7] HES] REEARQl ARG-O 7
3 AAYTEToR Azl VDT S50 F#35] iy
3 It (Fahrbach and Chapman, 1990). %3k, AR 4
el lo] 7]&2] ¢k AAM9l nlwal Sit—stand FHES
VDT &go] Z=AAAS] s48S W51, &5 &%
o] A3 A3l B il(Ebara et al, 2008; Choi,
2017k Shzol AHFAR1 o] ezt vekstAl Wkt 9l
A 4 otk

whEbA, B Aol Al 7EA] ARFE R ol FAFehE
AAAE tFo® VDT ARFA el tidh AgzAks A

il

I APrEs HUreisith ol
FAAGEE APTES vust
9] Hrtst AR FHZI7IE 238 FrrEadE v)ast
o] AT

ul= U2 QIZEEE HMETFES U o R o A4 7}
& @ol AMgshE H7METEE RULA 51.6%, OWAS
21.4%, REBA 17.9% <% X3 (Dempsey et al., 2005)
¥ nke} o], RULATY AAAIA o= 71 RIstA AR5
= ARl QIFHEE FETEMN, VDT 2} 22 A=A
Al wHEA S o Ao YAFES I

Zhet=dl ol itk ohel, B olHA AUNET} =
= A

A FHE A 2 AR B AN B

ol oy AYUE FolA dxaks HAshe 2o F4d
Har =g (McAtamney and Corlett, 1993), £3] 297
W T 7P g2l =& HAulgke Fske wRle] At
9] #ety} A thEA] &th(Park and Kwak, 2006) & ©]
F=2, AgF-etE Ao Frisks Aee] vk olelsk A
F7te| thafl, Kee and Park (2005) &] AolA s £5, 53

250 TR, % AARA, PR A 5o

A% ARagch, THelE BTea, 2EAAARES o
Weks Sdelde ek ARk Aut 92sl 3

7¥eh= Zlo] wigbAlsicta wEepgich gk RULAZE 24
A e 1T Frketth Ry, fal .l Ads] 2
Aoz AAlstar gle] FAAA YRS FHsR=T o
o] Sltkar A1 Akt (Sonne et al., 2012).

2Fy zAl| Q] 9|84 F S ksl RULAS o] &3 Zojr
Ay}, AAGF = AR K0 ed AoE FAHGe
, Al 7HA ARl e el @l & A
ol& s 4= Q) o] 7 RULAZF AFF2 T} o)
FrAke A1 AR E Hohs Aol A 22 ARF
L7 sl AS & & A T3, Sonne et al.
(2012) 8] XA 3} o], VDT AREAYS ARES F#7]7]
£ oWA ARgshpel] whet e elE EketA AAlE
Frolof ZAHels FHsh=t] Ego| E=u], RULA= 1
Agg AZ FPeHA] XKt A & 5 ATk

VDT AR2RI9] Q13 7k AdARAIR ofet Ab
g3t ol kst & AHRE T digh 240
WaiEjojo} sttt OSHA (2013) olAE VDT AREzMG ] of
Sk falesl BrigEo R Adale B8, AHRE TR
7], 2 Axpel AdedS uysta lon, AdRA el
&GS A FAHZ) gigt 7l ekl Ay
skar Qltk. o]} o), T AFEL 71 AT FF o
gk} ol AElS] ARTAIEIE obuEl, theket AN
Fo} AHFE FHII7I AMET BEE RS fEle
AF Al a1 skar it o= kst AMF7]71] FElg ¢
Soll met ZAARA7E theFskA wish] wliEel VDT AR-3
ol thgt gt AFFES F78] YeiMs AHEE
W7 7)o ek 2AR= RE=A] Fesitha & 5= 9ok

wba], 2 Aol A= ZAAAEE op el ARTE- T
71(9)A}, BRUE/AS], nhe/71HE, wE3ATE 5) 9] A
foF Q3 FAZR Fa27kA] BAE 4= o] ROSA
g o] gste] Al 1 A, AE W 2IYgFe
o 457802 JiMde] I gl Ao HriElo, A}
AT 7.27, AAJF 5.2%8 07 JfHe] Hadgt slo
2 uehdth FAE fall s Al 7EA ARERR]-S-E ol
upgl Zpo|7h Sl ZE delg 4= SIStk AEHA 2 23
2L RUEY He]2 JRIE A §Fo] F Flo=w
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*4741°JT4 Ao = ulo i/?]iE A}
Fol o3t ggFFo] v ZAdFol vls) =4 vebsth

ATl st o] A4 et 72% QOI@L

olsh o], VDT AREARI§o] e} A& F187)7]

glgol Bl

EEARE SOl dEFE e fraleclel Aolrt il
—EARe 24

S50} whebd, QAEAI R (VDT) R
YA (AT H A A2004—-50%) o A7FA] A}
wAYRY S Flehe SO A AREsL e,
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