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ABSTRACT

Objective: The objective of this study was to suggest improvement methods for investigations and systems
through a review of musculoskeletal risk factor investigation reports conducted in the workplace.

Methods: A total of 34 reports on musculoskeletal risk factor investigations were reviewed. To confirm the
appropriateness of the evaluation, reevaluation was conducted through a field investigation using other
evaluation tools. In order to understand the effectiveness of the improvement plan, a survey was conducted
with those in charge of tasks with ergonomic burdens.

Results: As a result of performing a field survey using the work sampling method recommended by the
KOSHA (Korea Occupational Safety and Health Agency) for ten tasks, eight tasks were determined to pose an
ergonomic burden. When 30 tasks were evaluated with RULA (rapid entire body assessment), 90% of them
were evaluated at a higher level than the results of the workplace survey. Among the improvement measures,
only 36% of the field workers affirmed them, and in only 19% of the workplaces were actual improvements
made.

Conclusions: In order to improve the ergonomic investigation system for risk factors in the ergonomic burden
task, it is necessary to secure the objectivity of the evaluation performed by the institution and enable the
active participation of workers in improvement activities.

Key words: ergonomic burden task, musculoskeletal disorder, RULA, Work Sampling
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olgd A2 o] ofd EFHoR WAsty o]
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2002). 3] A7 9 Y S SEEAA A
oL ASAFITE A4S 1St dX A=
AE T=AA Fo8R 2A] Ax JR4o] Hgsitt
(Kim SG, 2014). WepA & AolA= ZZAA 7l
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£ A7 A9 25 AR 3470 AdEe
FOoE AARE FEAA Fad] A HIME SE
sto] FEsPen, foial A daidS glst
7] AsiM 2AR HARE =EAE e A =
AR ST OV AR A2 S8 17
(50.0%), AFsAF H-E5A 1571(44.1%), 718F 271(5.9%)
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olch. Al FmEmE 999l olsh 1071(29.4%),
100~29991  77l(20.6%), 300~499%1  67H(17.7%),
499~1,00091 471(11.8%), 1,000 o} 771(20.6%)
o Jelm 2224 f89l 2R 344 Y B
277M(79.4%) RS AR, T7H(20.6%) A
Fe Ao A AOE ek
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P AR, AR, TBAA S0 24 G
T, WA 11T B Al 2y A, A9 A P
(B A, BeE g, Be), A e A7
A clgolck Aebg A WY F B9 AA e
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5, #4] A7 g, A9 agow RSt

11d B A o7 24 A| 2A7F #5384 5
107] &AHS AAsto] ol HEATHT A=
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Ht 29 RS WS THKOSHA, 2014). Work
Sampling il w2t A A4 A 5571 ol
HIAPZA9] 9 302 ol 9T & 4=
FEol] F o 55 wdiith Ee IEEA o
s ol FrHE+E g% REBA(Rapid Entire
Body Assessment) H7Fe7qHS ARSSE AFAAS T
doz 3078 A<dol| wHsiAl RULA(Rapid Upper
Limb Assessment)& &85t ABrletdoH, Hrt
TR QI Zpol& FRIstt. AR HAS §lof
7] #1ste] REBAS] B7Hd<+E& 1= RULACY A3t
= HAS "ol SEAR F/JE REBAY} 49AZ
T/3€ RULA HE dAAZ|I7] #IsiA REBA
AC(Action Category) 0, 1= RULA AC 13 LX]A]
7121, REBA AC 2+ RULA AC 2, REBA AC 32
RULA AC 3, REBA AC 4% RULA AC 42 YAJAJA
H|W - F7}skodT

2] 7iAdo] Higk ARAdE gRlsk] HsiA &G
o s AE RARE A5ttt AE W82 4%
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(1) Fo18.R0 2AF FA] oA A o7, (2) 7R Al 2
FAF oA bty &, (3) A WA WY @ A9
A, @) R Al Z2EA Y A, (5) AA ZAGeH
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WA o7 5 57 EFeE skl e 15070
AL FARE FE01d, dd JFE Pt e
Ao A iAo W&-Z Boa, oAl 719 A =%
o gt H7FE sHes shtt. Aw A 1509 &
AR St =BA= 10078(66.7%)°1Ac). AF=o]
A A= SAS(Version 9.4, USA)E AREsI9loH
t-A783 7lolAlF FHEZ ol8st] JEH Aolg &
ASFATHR-2IE 5%).
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1. 2B 2 e Wt 2D MY

347N A S 119 F Aol Ankal B7IRE A
A2 2970(85.3%), B7FSHA b= AR 574
(14.7%) ¥, F7He o 3t Fo1A 371 275 H A
PEZ 1371(44.8%) A0k, e ZAE WA &= A
dFe] A= d2AE AHEste] Bristal ok 114
e Ao s BT vle2 F 268570 i A &
1,13571(42.3%) = Yelal, $592 4% At
2] 2,30071 5 1,00571(46.3%) 2ol AZ+gsrA o
= FeHe Aes F7HEAKTable 1). 4 71&x
AR 9] 7Rl AES AR 127135.3%), A
& AEF 5= AAIRE AR 57H(14.7%)°1 =3t
At

[¢]

Table 1. Summary of assessment result for ergonomically
burden task

No. of workplaces No. of tasks
Sector Ergonomic Ergonomic
burden(%) n burden(%)
Heavy industry 17 16(94.1) 2,300 1,065(46.3%)
Auto parts 15 12(80.0) 357 69(19.2)
Others 2 1(50.0) 28 1(0.1)
Total 34 29(85.3) 2,685  1,135(42.3)

*Ergonomic burden with 11 legal ergonomically burden
task(Ministry of Employment and Labor (MoEL) Notice
No. 2020-12)

7eF ASS A At AR FE, ST AFAOlA
11t Fa 2o SFEE HAISHH Table 29 Zth
St 2ol 2719 ZEAA FE ik ESH
A 110 75 A § 22 ez HEHow
ZAA &, o, &, & Y AA FHo FEo]
S 25(31.5%)2 AU BEE AdS 36
A Folu §2lof Feo] H= 43(37.1%7F 7P &
<= W2 YERth A2k 25 AR B A
25(44.7%)9F 42(45.7%)7F B2 vl HeH, 1
9] 55(1.1%), 85(1.1%), 95.(6.4%), 102(1.1%)7F U
Az ZAEAY. T5Y ARFCIAE 11H #F
g A]do] BF Qe o RAERICH, 53] 4%

Table 2. Summary of ergonomically burdened tasks by category from MoEL Notice No. 2020-12 guidelines by industry

Ergonomic burden work category

Frequency (%)

No. Description Auto part Heavy industry
1 VDT Work - mouse or keyboard, total more than 4 hrs/day - 14(1.5)
2 Repeatability — neck, shoulder, elbows, wrists, hands, total more than 2 hrs/day  42(44.7) 407(30.6)
3 Posture — hand(s) above the h_ead, the elbow(s) above the shoulders, or the B 99(7.4)
elbow(s) far away from or behind the body, total more than 2 hrs/day
o Ty ek or etk e of e s supon ond VO 02 sy s
5 Posture — squatting or kneeling, total more than 2 hrs/day 101.1) 208(15.6)
6 Pinching = more than 2 hrs/day - 8(0.6)
7  Gripping = more than 2 hrs/day 5(0.4)
8 Lifting = more than 2bkg, 10 times 101.1) 35(2.6)
9 Lifting — more than 10kg, 25 times 6(6.4) 26(2.0)
10  Lifting - 4.5kg more than, more than 2 hrs/day 101.1) 28(2.1)
11 ;eﬁeatability - hand or knee as a hammer more than 10 times/hr, more than _ 16(1.2)
rs/day
94(100) 1,332(100)
www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(3): 266-273
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(36.5%), 23.(30.6%), 55(15.6%), 3%.(7.4%) 5 AA
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=A vehgth ZlelAlg A2 23 & JdolA BAR
o7 {3t Zol7t Qe H(p<.0001), o= AFFHE
E/30] 7IQlsk= Ao HRIt
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HI5k= Work Sampling WHOZE AjF7ist3 o,
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4EAA Fo] dis] ABriohs AoE g
REBAE ARgsto] 24| & 2 ols} FAA(EH2/9 Q)
o= w7ied 3070 Zdoll s RULAE o835t 5<Y
St 2707 ABP7Iet A} Table 49F Zth. Axglo]
HopA] o2 AP F 37M(10%), 124 ¥ 2g
1470(46.7%), 294 &3 ZF2 1370(43.3%)= et
Y 90%7 WA=t RULAR B715t 23} AC 3(0]
2 A St )2 1578 FS, AC 4FA] RAD)= 778
2oz HriE Lt ol 3070 AY F 227H(73.3%)
Ztjo] Hr=A] o] Hast Aoz PriES ou|sh
o} 53] A7t golA 71E A BIE HIFo R
AEFS 1 7} A4S Folgjof & 2PS 1]
sto] TieF o]Zg E3gichd jAsof & = o
sold ¢k 9t 34 A3 F griEtE &8
st Ao dis] BAKeE Fougt 2ozt Ut
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Table 3. Results of reassessment of 10 tasks not evaluated as ergonomically burdened tasks in the first assessment in

auto parts
Reassessment
Task ;
Work sampling method Category
Back Bend* *%
Heat treatment 26/64=0.4*8=3.2h, 20/64=0.31%8=3.2h 3.4
Processing Neck Bend(3 exclusion)/Back Bend (2 exclusion) 4

34/61=0.65 * 4 = 2.2h, 34/62 = 0.54 * 4 = 2.19h

High frequency heat
treatment (4h work)

Neck Bend (2 exclusion)/Repeat (Elbow)
34/62 = 0.55, 3h * 0.55 = 1.6bh 2,4
4h * 0.55 = 2.2h, 70/5min = 14/min

Core insert

Neck Bend (2 exclusion)
36/62 = 058* 5.34 = 3.1h

4

Sprue runner

Neck Bend (persistent)

Decision impossible

- Two/month production
2*2day*12month = 48day
Bad - Repair work : 2ea*1day*12month = 24day 4
Total 64 day
Neck twist 18/564 = 0.33 * 8 = 2.66h

Scraping

Worker interview : Working daily

Decision impossible

Neck Bend (2 exclusion)

Sub assembly 31/62 = 05 * 8 = 4h 4

Cup cower assembly 2'27;5 Eeg i 4(5* %xczluzl%g)h 4
Repeat (elbow) = 3min, 33/3min = 11/min
. Power of 4.5kg (total 23 photos).
Press forging (Confirm with a small jump line) 2.7
23/64=0.35 * 8 = 2.87h

** \Work sampling method, total exposure time = (24/26) * real work time
*** Ergonomic burden category in accordance with MoEL Notice No. 2020-12
Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(3): 266-273 www.kiha.kr
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Table 4. Results of reassessment using RULA

AC value change No. of task (%)

Process (tasks)

0 3 (10) Reaping, Assembly 2, Boring
1 14 (46.7) Fork Lift, Weldding, Counter Bore, Line 2, Line 3, Line 4, Bolt machining, Input,
) Assembly 1, Assembly 3, Grinding 1, Grinding 2, SUB 2, Roller fastening
) 13 (43.3) Wood cutting, Mold Assembly, Line 1, Line 5, Casting, Fastening, Assembly 4,
) Assembly 5, Processing 1, Processing 2, SUB 1, SUB 3, Scraping
Engineering( 97.1%) Administration(88.2%)

Other

19%

Work Bench
17%

8% Work Chair
13%

Other
29.4%

Working Rotation
52.9%

Education
14.7%

Figure 1. Ergonomic improvement methods for working environments by business workplace.
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TZAA o8l A At A3y S At
g 32 3370 Aol om, 17] AR A wieE
S AQtekA] Gkt 24T A B defiAe &
A A 97.1%, TEA A 88.2%, HETF AF
64.7% S22 Yeryttt. 384 JiA WA= &Y
o RS 7P ol AL (73.5%), &Y T+
9 2 ozt JRA(2.9%), HZE 9 FFE olF
(47.1%), A5+ A2 M4(35.3%), T2 HE(32.4%)
<=0|%ltHFigure 1). ¥H 7f4 HHo2= AEHA
61.8%), &Y £3H52.9%), =54%(23.5%),
(14.7%), 71EH29.4%)& LFEFTE.

A el ARAdS metolr] A i 2l
Al st QE BAF 1508 e s dEoE 2
AR AIFE= Table 59 2t tiAAF 5 10090] 85
sto] SHES 66.7%9°H, ete &Y 7Rl
tiste] oF 44%71 AL AAISFAA T AA R o A0]
U E T S AR 17%0] E3stgo, Al

A= A gido] @& TH=x= 36%u AP0
o, @A 7jAo] Hi JEACHA F EFHe= 19%T
FHHOE Folrt.
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Table 5. Survey results on the effectiveness of improvement
methods (n=100)

Frequency

’ . Yes 44

Workgrs suggestions for No 39
Improvement

other* 17

_ ‘ Yes 17

Incorporatmg_ worker's NG 2
suggestions

other 61

Yes 36

Effectiveness of improvement NG 8

methods in the field

other 36

Yes 19

Substantial improvement No 55

other 26

* Other : including non-response

V.

1]

oM @7 TEAA fAA 24 IS GE
stel 110 w1 &9 Boket 27, 7k 0 B2
Astel A= A Wt AL Sl & H‘zit}
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Park(2011)2 &&244 #3182 A= 842 #
£o| & S AAIsHL dojA AAoA Foacl =
ARE st oA o R TAact flom, 11
dRlew A 7129 EHE 59.8%, AA
AFHPH B2 375% So] HuEQich 114 R 2
= Z2Hst= A2 ofE dojgtr & 4 ok 24
e 34 A& 2AF I Work sampling 3
o= s 4 Utk A A 2 ARESH] 7hdst

= 4ol o, Axdo] "olA= EAIZE AT
olof] ¥l Work sampling= 44 2 A7 <t
FoE FPS T ¥ AY FHS HEOE FE5}0]
yrlote WHalolnE AMdS FHT = o A
7r3 AE7E wol AgEE ol Stk Work
sampling= 913t A7t 7HA 0] tisiA slEES Y
39 FA2 30E01H 60T E4E Stol: 90ES
tfRiet 4= o, 30804 = 30% 7HE, 60=0lA=
60% 7HA0 =L AA AL £A0k= At vttt 2
= AL 5 Aok 5199 tHHeo, 2006). & AT tjAf
91 347 B34 Fo|A= Work sampling ©]-&35}0
A4AS Aok 312 AU Jeong(2007) 11
o 2GS AT o AAF o= AAch= AR
2oll&= Work Sampling& ©]-83t HHLE A}7]9]

A wZo] A-Eo] oHERE =549 JAS v
o2 MAASIES k= A|Ro] RS 511l Lee
et al. 20102 &84 o &Y ¥ oi= 58
SHAIRE, ek of 77 EEE5to] ¥ o|FY of B E gelst
7] ol#& Ho| Atk A Hsiict. 11t Feh 2ol
tfgt Hod AA Hbgo] opd 2pojA meh2 QFHgTH
2484 2ol WAt 7o BAIE dov|E Yllo]
2 & 700 HEE A3 o] 7|dtsjoF 3 Zo]
oh 2 AtollA 3471 A 119 B ZHQdo] st
oot v]&o] AN B F 42.3%% ACE YERh
Lee et al. (2010) et AAGR 2224 e
240l A= oF 92.1%A|9t, Ae| ZAA = &3}
25%°1H, o 2ol A4 9 o] tigt EAIH]
oty H5kth ®35t Lee(2016)= 110 Bk 24
of sfgstA = Aoy FEEA AR WAt
A 4 A ol BT} o] Fo|R|A] AtH Ao
3R} v Agsto] ofof tigt 7j4lo] EQsitial
stich. mEkA @A B 2 Frh o] gk A
Aol QT

BreAE AT folx &Y A4S aEstelof

filo

g
v
N

Lo lo o 4
oM,
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3t} Kee(2004)= OWAS B7} 237} RULA®] B8]
A griE|}low, REBAZL oFA] AN 52 ANlEs}s}
of RULAS} H|wal Asictal IajA Lot A4 =
AR A3t o g7ty Baska, RULASE 7t
T2 A 9k Kwak(2006)% RULA, REBA,
OWAS =02 ZAHstE =74 B7Fstlal, RULAZH

£ WrteyEn o FgotA BFrieitta shloh
Cheon et al.(2020)2 W®EZA H7IZEA OWAS,
RULA, REBAY] Al=|o] tisiA HIAE7HY] A A
A 22 $E22 AR AIRAQ] 7k HgstA]
&S $ Aokl 5. ESEH Dempsey et al.(2005)
2 m=9] QITHEEE ARTFES AR g Aol A
T RULA, OWAS, REBA & 374 B7t=+ 5 714
o] AMgSH= H7HE = RULAGL.O%E FAFE =
o 1 o]fE= Aol At =7(49.1%)2k Hsky
o} 2 ALo)A: REBAZ H7Ist 3070 Zdof disf
RULAZ 7ot A3t sief i odvke A= 2l
g & Q%lom, E3] 227 AGL HIEA] 7j4do] He
gt Zjoz wE ok shH 11t £ &Y 23509
SfgotAlt W gl o2 BHrisk = At o=
2rAet g3} PrieAo] tigt ofsfe] o2 Holm,
olof tfgt o & Park et al.(2020) 5 FH7I=+
52 EUHoE AMgstal, B7ERte] FHo] HoH 2+
o] A4} Z=tof tigl o] BES sj4sty] flsliAl
TpeFet WS 9 S0l Fasita skl fES
FEot7] ol AAlsks FEEA 1890 RARA
AFE AHrlok= A AR o Y23 HEZF HA
o 9] ¢k=t} 183 McAtamney et al.(1993)2
PrieAs I}, AAA, FAA, @44 d 234 g
A thEE=d dREoZ ARgHUE A I fd3|
of gttt ofH AoflA ERIFRo] SEEte] F9- &
A B2 @& Brlolal Qlo] ZEH HAG
73 B7FE St odet WrkeTE skl Afeke
Zo| g gsairt,

2rdeHg JHA W-8ollA= Bshe oidiat Ha)d o
o] gjRRolct E3] T4 o] ¢ i1,
BARE, WEAIRE 27, ZPRZ, FFE AEHA A
A 22 Ay ZAGegof gt A Bk i
E AANEHA Ftar, AEHH I 22 719 Lo o
sto] FRotAct. Jd FARAES ZEAA Hgl
93k v Kim et al.(2020)°] W2 =573=7}
E2olE ol wEARE BES XS aY 2%
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FH "2 IEAA AdHo] BAZLE Fou|sHA
A Hossein et al.(2016)2 &2 £Z9] AE
A FEEA At #o] o, ZFAA dg
SE AAE Q5 WHoE AEHA A TE Y
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L2 AFolA A Ak JYARE o}A] HASSHA] R
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Ao g2 Z7st7] ol FAZ Hrgsto] 11
ot =3tE o] A= FE A HAE HAlsk=
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3 28 SEor, Wt A0S BE AN Ny
sjofstial Bk o Aol s AR AL
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