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Objective: This study tried to identify and analyze the problems associated with the
use of checklists regarding musculoskeletal disorders (MSDs). An eventual objective
of this study was to suggest a guideline for applying checklists based on the results
of the study.

Background: An evaluation for work-related MSDs is usually initiated by applying
checklists such as OWAS, RULA, and REBA. However, there have been many limitations
for using these checklists. Specifically, there can always be a possibility for different
outcomes depending on analyst, duration of cycle time, types of jobs and so on.
One of the biggest problems has been a high possibility of inconsistency for selecting
the posture except the job with very short cycle time. This study tries to propose a
certain guideline regarding applying checklists with categorized approaches to evaluate
MSDs for different cases.

Method: The total number of jobs considered in this study was 40 (10 jobs from
hospital, 10 jobs from electronics assembly, 20 jobs from automobile assembly). There
were 2 groups of subjects (5 experienced and 30 inexperienced subjects). 'Experienced
subject’ is defined as the subject who has applied MSDs checklists more than 1,000
times. An evaluation process was repeated for 3 times in every 3 days for each subject.
SPSS 25.0 was used for statistical analysis. The factors considered in the study were
groups of subjects (experienced, inexperienced), types of industries, types of checklists,
and cycle times.

Results: In case of experienced subjects, there were no statistically significant cases
with consistencies for the counter-time of the posture selected for short (< 15 seconds)
and medium (15~30 seconds) cycle times while there was 14.29% of statistically
significant cases with consistencies for long cycle time (> 30 seconds). The percentages
of statistically significant cases with consistencies for the counter-time in case of
inexperienced subjects were 50%, 55%, and 67% for short, medium and long cycle
times respectively. RULA had a higher percentage of statistically significant cases with
consistencies for the counter-time than that of OWAS and REBA. Further analyses were
done using the data with counter-time error rate less than 10% in order to analyze
the data with relatively high reliability. The percentage of the data with counter-time
error rate less than 10% increased as cycle time increased. Electronics assembly jobs
had the highest percentage of the data with counter-time error rate less than 10%.

Conclusion: The guideline was proposed to have better and more reliable use of
MSDs checklists in terms of groups (experienced, inexperienced), types of industries,
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Application: The results of this study can be a good basis for better and reliable use
Counter-time, Guidelines for applying MSDs checklists

cycle times, and types of checklists.
of MSDs checklists.
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A Study on the Characteristics of Checklists for Work-related Musculoskeletal Disorders
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2. Method

2.1 Experimental design
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OlMH, = Aol = CHAMOIM Qget EXES EHZ 702 X0 tioted 2t EItAt=Se °'XI%% TE3 F Kruskal-wallis 4
= Zt WOtAtEel SAHE 22X MY KM ME 7H2H EfY OE|X|%O| HUFTI0f wek SAXL X0|7F A=A E0X; SRR
=49 ME2=E O|7| floto] maeRt 7 HALE X Y KMol FH2E EFY EXI%-"-I A7} 10% OJLf Q! Znt
g EHES COIHE Y2 R Kruskal-walls AES HAISHRICE Y&

2 25t BrteT R & SAH X017t e HlEd ot Y

2 o31o] EA M0 SPSS 25.0 (IBM SPSS Statistics 25 Documentation, 2007a; IBM SPSS Statistics 25 Documentation, 2007b)0| At
en, ME7t 5, HITE7F 30 E FUE mAyAt HEte| 540 mE HIHAe| A0l HIZ+E HFHO Kruskal-wallis 2
HoE ZMIIAULE FHEC R, 2tZto| mHHAIZ 5107 7HE ZUSH0| TSt 7+ Fofsh 2 XM E 33| BtEste MESER
Sk, MEZANO| FH2E EFYUO| 10% O[Sl @XHE HQl Autots HEO =R mMAEXt 7 SAXLE |Fo|vt Xt0|7h QL=X| Kruskal-
wallis Z4HS S8 olstuxt ofACt O Liop7t AEXAE ZH d2|2 O|ZEXE 2t 28 U ZAnte| 8ol X10|7} UY=X| EH b
WaHRAct

3. Results

3.1 Comparison of counter-times for the posture selected

3.1.1 Experienced subjects

(Table 1)2 ZHAE 7t X ’E.*%* REA| 2t 7H2E EHY 2XIE82 AYFT| €2 2M3 Ano|ch YRS R0 EANCR
FOIgt XI0|E 2Ol HA2 71 ZHFI|O AT 37H(14.29%) 2 LIEHSCE

Table 1. Comparison of counter-times for the posture selected in case of experienced subjects

Cycle time Job Mean 32/?;?(;?] Min Max p-value (;éf?eunetg;)(/e)
H2 92.28 7.136 85.53 100.00 667
El2 99.56 0.763 98.33 100.00 106
EI3 80.00 33485 25.00 100.00 168
Short El4 99.19 1387 96.97 100.00 106 0
(< 15 sec) El7 92.62 11734 73.85 100.00 319 (0%)
EI9 99.44 0954 97.92 100.00 106
EI0 98.00 2.353 93.75 100.00 311
Al 88.05 19.501 55.17 100.00 168
H1 96.97 4165 90.07 100.00 303
H7 92.85 9377 78,05 100.00 629
S H10 8701 20017 51.95 100,00 303 s
El6 100.00 0.000 100.00 100.00 1.000
EI8 97.75 10.860 88.57 100.00 106
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Table 1. Comparison of counter-times for the posture selected in case of experienced subjects (Continued)

Cycle time Job Mean 32/?;?;?] Min Max p-value (Ii:erfgeunigéi)
AF1 85.33 21.126 45,00 100.00 168
AF3 99.62 0.654 98.57 100.00 106
Medium AF4 97.78 3.291 91.67 100.00 168 0
(15~30 seq) AF5 8643 23288 49.12 100.00 106 (0%)
AL3 98.10 1.844 96.43 100.00 406
AR3 84.31 26.926 4118 100.00 106
H3 93,57 11.038 75.89 100.00 106
H4 82.31 24.534 36.73 100.00 033
H5 89.42 17.920 60.32 100.00 168
H6 8647 16354 59.56 100.00 593
H8 79.53 17.867 55.81 100.00 611
H9 85.96 22,831 4852 100.00 048'
El1 99.37 0874 97.65 100.00 71
El5 90.36 12.603 68.67 100.00 611
AF2 85.64 24.647 46.15 100.00 106
Al2 96.62 4726 87.32 100.00 168
(Lfng% 0 A3 94.83 8881 80.60 100.00 106 a 4;9%)
Al4 96.04 5.536 85.14 100.00 168
Al5 79.02 29.357 22,67 100.00 303
AL1 9292 9873 7345 100.00 303
AL2 96.25 6437 85.94 100.00 106
AL4 91.88 13.286 69.57 100.00 168
AL5 83.08 28.752 36.54 100.00 168
AR1 84.44 24,996 44,44 100.00 319
AR2 86.22 33016 28.89 100.00 040°
AR4 91.11 15.258 66.67 100.00 106
AR5 86.55 22.819 49,57 100.00 168
*p<.05

Al: Job of Automobile Interior Part, AF: Job of Automobile Front Part, AR: Job of Automobile Rear Part, AL: Job of Automobile
Lower Part, El: Job of Electronics, H: Job of Hospital
3.1.2 Inexperienced subjects

(Table 2= O|FEAE 7t 2H &Y Xf M EHE FH2E EFY X8 S XYFT| HER 2N Znto|Ch D|F-RE L0 SANS
2 |ost XI0|E 29 7|0lM 470 (50%), B2t = 2l ZAFT|0 M 674(54.55%)2 LIEFCE,
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Table 2. Comparison of counter-times for the posture selected in case of inexperienced subjects

J Ergon Soc Korea

Cycle time Job Mean 32/?;?;?} Min Max p-value (géfgeunigéi)
H2 8348 26317 1842 100.00 004
El2 86.78 22.749 1833 100.00 024
EI3 82.82 25.543 13.89 100.00 077
Short El4 86.33 23.235 21.21 100.00 006" 4
(< 15seq) EI7 83.52 26.888 27.69 100.00 010° (50%)
EI9 87.38 20.232 1042 100.00 087
EI0 95.89 8470 53.75 100.00 069
Al 82.91 20978 31.03 100.00 095
H1 88.18 19.173 1631 100.00 005"
H7 87.75 18.281 9.76 100.00 028
H10 82.08 26.874 130 100.00 025
El6 90.73 19.247 1545 100.00 061
EI8 93.49 8.963 68.67 100.00 079
e AF1 84.44 25,331 20,00 100,00 011’ 5455%)
AF3 83.40 21.659 40,00 100.00 163
AF4 85.46 18.663 4583 100.00 055
AF5 86.35 19.700 1930 100.00 069
AL3 80.28 25811 25.00 100.00 013
AR3 86.93 19335 1176 100.00 010°
H3 84.94 21.126 26.53 100.00 023
H4 85.61 17.987 41,04 100.00 014
H5 85.29 24,545 12.70 100.00 024
H6 81.60 24511 1691 100.00 011
H8 89.51 16.567 16.28 100.00 011
H9 80.74 24.102 13.02 100.00 046'
El1 86.72 18422 37.65 100.00 402
(Lf”g% 0 ElS 83.76 17455 3494 100.00 084 (66j6“7% |
AF2 83.76 20.880 30.77 100.00 020°
Al2 86.42 16.485 38,03 100.00 495
Al3 87.89 18.072 25.37 100.00 010°
Al4 85.53 20478 35.14 100.00 134
Al5 82.25 22.151 12.00 100.00 027"
AL1 86.52 17.069 4124 100.00 116
AL2 89.97 15.482 4063 100.00 005"
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Table 2. Comparison of counter-times for the posture selected in case of inexperienced subjects (Continued)

Cycle time Job Mean gte?/?zi?cr)i Min Max p-value (I—l’:erfgeunetgéi)
AL4 85.02 19.821 21.74 100.00 152
AL5 80.29 27.917 8.65 100.00 012"
Long ART 80.99 26431 13.89 100.00 022" 1
(> 30 se) AR2 79.95 24617 22.22 100.00 025° (66.67%)
AR4 84.72 22.006 27.08 100.00 024°
AR5 77.55 26.888 2308 100.00 132

*p<.05, *p<.01
Al: Job of Automobile Interior Part, AF: Job of Automobile Front Part, AR: Job of Automobile Rear Part, AL: Job of Automobile
Lower Part, El: Job of Electronics, H: Job of Hospital

3.2 Analysis for the data with counter-time error rate less than 10%

= ATF0ME SOz MElY =2 HO|HO| Ciot 245 &st7| f5to 2 o[22 HFE 7H2E ErY Xt0[2] H[E0] 10%
ojLie] B9E HTEUL,

3.2.1 Hospital jobs

Analysis for the data with counter-time error rate less than 10%

(Table 3)2 B& XS Hote o, H e XtM| &d FH2H ErAQl X7t 10% O[LfQl 22, 1 Hlg R 10 i3 Brt=rd
24 20, SAECE Fol3t X0l 20 5 HlE2 Feldt Zuto|ct M =Y Xt 2 F2E Erol @X17t 10% O|Liel H
=22 YAt 42 B2 7‘*‘é.*¥7|01|A1 T 60%, S HYFI|0M Eo 53%, 2 HYFI|0|M H 50%E LIEHSD, 0| 3-X|
A2 T2 TAFI|0M BT 47%, T LTI B 25%, 71 EAFI|0M HF 21%2 LIEHRCE & HTHZE AL 0 8-Rh
25 ZAFT| 7t ool mat 2%t 10% O|LjQ| H|E0| ZAsts W= LiEHRiCH

A A XM 2E FH2E EHY 2Kt 10% O|UY B2, BUtETER SAHLE Rolvt X0|5 2Ol &5 HIE2 OWASe 3
2 BERtE ZE HYFII0M 0%2 LIEHRD OIFYAtE B2 HYF7I0M B 20% S HYF7I0M B 47%, 2 &HEF7|
oA Bt 67%2 LtEFGCE RULAS| B9 Bt B2 HYF7|0AM 0% S HYF7I0M B 7%, 7 HEF7|0AM B 12%=2
LIEFRt L, 0|8 At= ’2&*8 7‘*"*"7|01I)\1 *‘éi‘ 20%, St HYF7[0M B 47%, 7 HYFI|0M B 82%=2 LIEHKLCE REBAS| B
2 Bt B2 HUFIIM 0% S HYF70M B 3% 2 HEF7|0M B 10%2 LEHGD, D8RRt B2 27|

[
OlM B 20% St HAF7I0M ‘gi‘ 43%, 21 HYFI|0|M B 62%= LERRCE ZHoz FH2F EtY A7} 10% O|L el

Table 3. Analysis for the data with counter-time errors rate less than 10% in hospital jobs

Cycle Job Counter time OWAS RULA REBA
time E IE E IE E IE E IE
Short H2 60% 47% 0% 20% 0% 20% 0% 20%
Average 60% 47% 0% 20% 0% 20% 0% 20%

http://jesk.or.kr
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Table 3. Analysis for the data with counter-time errors rate less than 10% in hospital jobs (Continued)

Cycle b Counter time OWAS RULA REBA
time E IE E IE E IE E IE

H1 60% 20% 0% 60% 0% 50% 0% 40%

Medium H7 60% 27% 0% 40% 10% 50% 0% 50%

H10 40% 27% 0% 40% 10% 40% 10% 40%

Average 53% 25% 0% 47% 7% 47% 3% 43%

H3 60% 17% 0% 60% 0% 80% 0% 70%

H4 40% 33% 0% 60% 10% 80% 20% 60%

Long H5 40% 13% 0% 60% 10% 80% 10% 70%

H6 60% 13% 0% 60% 10% 80% 0% 50%

H8 60% 20% 0% 80% 20% 80% 10% 60%

H9 40% 27% 0% 80% 20% 90% 20% 60%

Average 50% 21% 0% 67% 12% 82% 10% 62%

E: Experienced subjects, IE: Inexperienced subjects, H: Job of Hospital
Short: < 15 seconds, Medium: 15~30 seconds, Long: > 30 seconds

8P, OWASS| Z20= 1 Zof UM HYPF7|of J2GH0| Foleh AO|7F LHX| f= A2 LIEtHD, O E & E7t=72 8%
o= &Yx717H ZO{E+5 1 200 A0M Foleh X0[2] H|E0| O0IK[= A= LIEFKGLLY.

[

Body parts associated with significantly different results

(Table 4= H XYS Gtz M, =

2 Qo3 K0|2 HOl 22 Has 5

X&0l ZoXl= g== BTt OWASS| B2
7t

7|10| M & Ot ZH(Forearms), 57+ HAF7|0 A= OFH L (Forearms), &12|(Back), 71 ZHAF7|0| A= Ot E‘(Forearms 1EI(Back), ctz|

M ZE Kb 23 7h2H EtYol X7t 10% OILel B
Lo #oMe 2 E7t=7E, 2 HEER S Yo tHet B7tof AL
& Q

2}
Ate SEH2Z ROt A0 B¢l g=52 §
f

<z

Table 4. Body parts associated with significantly different results for hospital jobs

) OWAS RULA REBA
Job Cycle time
E IE E IE E IE
Short - Forearms - Wrist - Activity score
. _ _ Upper arm, _ Legs, Upper arm,
Medium Back, Forearms Wrist, Neck Activity score
Hospital
ospita Upper arm, Trunk, Legs,
Lon _ Back, Forearms, _ Wrist, Wrist twist, _ Upper arm,
9 Legs Force/Load, Muscle, Coupling score,
Neck, Trunk Activity score

E: Experienced subjects, IE: Inexperienced subjects
Short: < 15 seconds, Medium: 15~30 seconds, Long: > 30 seconds
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0ot

(Legs)OIlM Fol8t XtO|7} Qe ZHO 2 LIEFRICE RULAS| AR dEAte S8HCE 93t A0|E 2o 52 , 0| 8ER=
B2 AAFIME E5Wrist), B HAFI|ME KE(Upperarm), &5 (Wrist), S(Neck), 71 ZAF7|0| M=
S(Wrist), &5 H|S & (Wrist Twist), F2/&(Force/Load), == (Muscle), = (Neck), & Trunk)0lAl {28t X0[7} U

REBAS| 42 Adite 38H2Z oot X10|§ Eol g52 iy, 0|Zkts B2 HUFI|0M = WESE4(Activity score), S
SAFT| 0= Ctel(legs) SE(Upperarm), B&&4=(Activity score), 71 ZAF7|0ME AH|(Trunk), Ct2l(Legs), S Z(Upperarm), &%
0[(Coupling score), &&HE=(Activity score)llA F2l3t AHO|7F U= AR LIEHRCE AuEo = H ZH0)| Chsh 7o AN Z
GRS ZR0le M B7t=T R0 AYFEI|0f AEtglo] O Antgio] UM SEH2E [ol3t XI0|E Ho|= Z

o= LIEtRoLt ZEAtEel FR0= Chet SF0M Feoleh K07t s A2 LIEFKRLC,

O‘I
M
Z(Upperarm), &

Aoz '—fEf"”:f

M7 o e

AN

3.2.2 Electronics jobs

Analysis for the data with counter-time error rate less than 10%

PM e FH2E EFRIQl 2AH7F 10% Ol 3%, 1 HlE % 10 et Ert=78 =

(Table 5= ™At 22
el |ot Zntolct 2H| &Y XA 2 FH2E EFS| X7t 10% O|LHe! H|E

M EJ_|- E7:||I-IO§ O]

s EER-EL
° Aol 29 Be HYFII0I B2 S BU SYTII0I B2 s, 2 HYTIIO0N BT e et oiFEKiel 3
3 BE HITIOM B2 4% B2 SUTOIN B2 450 2L HGION B2 042 ek £ BE@EN, 012K o
£ HFI[7t 20Ol T 21 10% olLfel HIO| A2 HOR LSOl ZEREel ZS0IE 1 81 e0-50%0] ATH
o2 e Fot

=M A XM 2E Fh2E EHY X7 10% O|LQ B, BItETER SAHSE Rolot X0|E HOl &5 HIE2 OWAS2| 3
2 deRts BE HYFII0M 0%2 LtEHGD, DZ3EAs B2 HUFII0M BT 20% S HUFI00M B 20%, 2! ZHYF7|

Table 5. Analysis for the data with counter-time errors rate less than 10% in electronics jobs

Cvdl Counter time OWAS RULA REBA
-ycle Job
time E IE E IE E IE E IE
El2 100% 33% 0% 40% 0% 30% 0% 30%
EI3 60% 43% 0% 20% 0% 30% 0% 30%
A El4 100% 33% 0% 20% 0% 40% 0% 30%
Short
El7 80% 33% 0% 0% 0% 30% 0% 40%
El9 100% 73% 0% 20% 0% 40% 0% 10%
EI0 100% 80% 0% 20% 0% 20% 0% 10%
Average 90% 49% 0% 20% 0% 32% 0% 25%
Ve El6 100% 43% 0% 20% 10% 40% 10% 40%
edium
EI8 80% 47% 0% 20% 10% 50% 10% 30%
Average 90% 45% 0% 20% 10% 45% 10% 35%
. El1 100% 40% 0% 40% 10% 70% 10% 50%
on
J El5 60% 37% 0% 20% 10% 60% 10% 30%
Average 80% 39% 0% 30% 10% 65% 10% 40%
g

E: Experienced subjects, IE: Inexperienced subjects, El: Job of Electronics
Short: < 15 seconds, Medium: 15~30 seconds, Long: > 30 seconds

http://jesk.or.kr
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Ol B 30%E LIEHGICH RULAS| 42 ZEXte B2 ZIAFII0IA 0%, St ZAFT|0IM B2 10%, 2 ZLAFI|0AM B2 10%=2
LIEHS D, O|F®At= Be 7;*%*¥7|01|A1 BT 32% ¢ HYFI0M B 45%, 7! HUFI0|M BT 65%F LIEHGICE REBAS| &
2 ZERE B2 HUFT0M 0%, B2 ZHAF7|0|A fga 10%, 2! ZAF7|0|M B 10%2 LIEFGD, 0|3 B ZUF
710N Ha 25% B2 HYFTI0IM B 35% 7 HYFI|0AM B 40%E LIEFGCE ZatHo = [ o) e BTt UM
ICHAYXL 04X 25 ZE IOt HEB0| UoiM ZAFT|7 HojE5E O Ao LojM {23t X0[9f H|Z0|

2 XbM| B FHRE ERQ
=2 Yalst A0o|Ct OWASS| 4P FExtes

?_f, .7_| 75|*‘°.=.*—’|‘-7|°._| A2 Ot L (Forearms)Ol M RO[TH XtO[7} e A2 LIEFRLCE RULAS| 42 ZEXte 1,
SWrist) Ol Al R23H X0[7} e Ao LiEtGD, 0jZe A= B2 HYF7|0M e RE (Upperarm), &5 (Wrist),
£ SlZ(Upperarm), £ (Wrist), &5 H|IE2|(Wrist Twist), 7| ZEF7|0 M= L (Upperarm), &S (Wrist), =5 H
FH /2 (Force/Load), ZF(Muscle), =(Neck)0lA 2|2t AHO[7} U= A2 LIEHGCE REBAS| H2 4°4Xf U Y
FO|M Rolst K07t U= A2 E LIEHHD, D|ZddAe B2 HYFI|0Me a8 52 HAF7|0MMe RE (Upperarm),
0|(Coupling), ¥&H=(Activity), 7! ZEF7|0| M= A E(Upperarm), =& 0|(Coupling), BEH=( Actwlty M |2l8t XHO|7t Rl

LIEFRCE ANt o2 MAL 2o CHet EIHo| QUoiA ZEAIE2 22 OWASOH UA0IM= ZHAF:7|9t 2HA|IgI0] 1 ZAntghof
OlM ZEHOE ROI3t X0|E 2Ol FH2 Y= AOZ LEIRD, RULAY AXME B2, 7 HYFI|0|A L5 (Wrist), EBA01|
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HJ|I11
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2=
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02 »

1— - O 71— A =
UM E 71 HAFT|0N BSH(Activity)off 28I oISt Ko7t Qle A2 2 LIESC) 0|gdRtEe Z20s &2 HegF7|
TR0 CHE OWASS| BRE HQlstne CHEdt =0 UM Foleh Ao|7t Qs A= LIEFKT

Table 6. Body parts associated with significantly different results for electronics jobs

OWAS RULA REBA
Job Cycle time
E IE E IE E IE
Short - - - Upper arm, Wrist - Activity score
. B . Upper arm, Wrist, _ Upper arm, Coupling
. Medium Forearms | Wirist Wrist twist score, Activity score
Electronics

Upper arm, Wrist, Activi Upper arm, Wrist,

Long - Forearms | Wrist Wrist twist, Force/Load, scorety Coupling score,
Muscle, Neck Activity score

E: Experienced subjects, IE: Inexperienced subjects
Short: < 15 seconds, Medium: 15~30 seconds, Long: > 30 seconds

3.2.3 Automobile jobs

Analysis for the data with counter-time error rate less than 10%

(Table 7)2 AtSX XS E7t O, =H XY XM 2 7H2E Etel X7t 10% O|LHel 2%, 1 HlE S 10 et Eote+
SAH2Z Rolot A0|E EQl o5 HIES Felot Zn0|Ch ZH| Y KA 23 FH2E EFYel A7t 10% OLfel
A t
=]

=2 T =2--l, —
Hlg2 Zextel 32 B2 HUFI|0M B 80% S HEF7I0AM %E 67% 2 ZYUF7|0|M B 66%= LIEHHD, O|ZAt
of AR B ZYFI|0M B 47% B HAFI|0IM Bt 35% 2 HLF7|0M B 32%2 LIEHACH RS ZHQlo| F20|
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= 5 YEHEER, DIEHA) 25 HYFI|7F 2O Wt 2K 10% O|L{e| 20| Zadts A2 LIEKC

M Y RPM 23 7H2H ERY X471 10% OILiRl 32, B7I=722 SHAH2Z RFolgt M0|E 22 &= HE2 OWASS| B

==}

— =

2 FdeRts BE HYFII0M 0%2 LtEHGD, DIZ3EAE B2 HUFII0M BT 20% S HUF7I00M B 40%, 2! ZHEF7|
7

oM B 74%2 LIEFHCH RULAS| 22 ZAEA= B2 HAFT|0M 0% B2 HYF7|0M B 10%, 2 HLFI(0M B 16%
2 LIEIGD, 0| 3SRt B2 LTI B 30% 57 HAF7|0|M Hat 47%, 7| HLF7|0M B 79%E LIEFHCE REBAS)
AR AEAE B2 HAFI|0|M 0%, T2t HAFI|M B 7%, 2| HAFI|0M B 12%2 LHEHED, OJAERtE T e
7I01M Eat 20%, Bt HAFI|0IM Et 40%, 7 AT B 68%E LIEFCH XtSA ZH0) Chst Boto| lojMe £ F

Table 7. Analysis for the data with counter-time errors rate less than 10% in automobile jobs

Cydle b Counter time OWAS RULA REBA
. (6]

time E IE E IE E IE E IE
Short Al1 80% 47% 0% 20% 0% 30% 0% 20%
Average 80% 47% 0% 20% 0% 30% 0% 20%

AF1 40% 27% 0% 40% 10% 40% 10% 50%

AF3 80% 30% 0% 40% 10% 50% 10% 40%

Ve AF4 100% 33% 0% 40% 10% 50% 0% 50%

edium

AF5 40% 43% 0% 40% 10% 40% 10% 40%

AL3 100% 33% 0% 40% 10% 40% 0% 30%

AR3 40% 43% 0% 40% 10% 60% 10% 30%

Average 67% 35% 0% 40% 10% 47% 7% 40%

AF2 40% 17% 0% 100% 30% 100% 20% 90%

A2 100% 57% 0% 60% 10% 70% 10% 60%

A3 100% 33% 0% 80% 10% 80% 10% 70%

Al4 100% 37% 0% 60% 10% 80% 10% 70%

Al5 40% 43% 0% 60% 30% 70% 10% 60%

AL1 80% 43% 0% 60% 10% 70% 10% 50%

Long AL2 100% 27% 0% 80% 10% 80% 10% 70%
AL4 80% 43% 0% 60% 20% 70% 20% 50%

AL5 40% 13% 0% 80% 20% 80% 10% 60%

ART 40% 17% 0% 100% 20% 100% 10% 80%

AR2 40% 23% 0% 80% 20% 80% 10% 80%

AR4 60% 23% 0% 80% 10% 80% 10% 70%

AR5 40% 43% 0% 60% 10% 70% 10% 70%

Average 66% 32% 0% 74% 16% 79% 12% 68%

E: Experienced subjects, IE: Inexperienced subjects, Al: Job of Automobile Interior Part, AF: Job of Automobile Front Part, AR:
Job of Automobile Rear Part, AL: Job of Automobile Lower Part
Short: < 15 seconds, Medium: 15~30 seconds, Long: > 30 seconds

http://jesk.or.kr
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Body parts associated with significantly different results
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Table 8. Body parts associated with significantly different results for automobile jobs

) OWAS RULA REBA
Job Cycle time
E IE E IE E IE
Short - Forearms - Wrist, Muscle, Trunk - Trunk, Force/Load
. Trunk, Force/Load
. _ . Wrist, Force/Load, B ! o)
Medium Back, Forearms Wrist Neck. Trunk Upper arm, Activity
. score
Automobile
Upper arm,
Back, Forearms, . Wrist, Wrist twist, Force/ Trunk, Legs,
Long - L Wrist Force/Load, Upper
egs Force/Load, Muscle, Load arm, Activity score
Neck, Trunk !
E: Experienced subjects, IE: Inexperienced subjects
Short: < 15 seconds, Medium: 15~30 seconds, Long: > 30 seconds
4. Discussion and Conclusion
4.1 Consistencies of counter-time for the posture selected
2 AF0ME ZSEA S F7F 23 7|1E IS E ALESHEH A0M 71 2 EMESE XHE o2 2 &Y XN MF 2
Hel MAEY 2 E42 madsty| Isto] 2X 2 KAl 2t FH2E EFY YXE2 TESH0] CHYst AN HMHS Euk}
SIQICt ZEXtel 22 A &Y XM & 7HRH EFY LX|E Hu Al B2, 57 HYFI0ME R XH0|E Eol= Z7t §f
AL, 7 EHAFI|(30E O[&hHo| ATt Folot XIO|E HO|= H|E0| 1429%E LIEFRCE O|A™Xel 42 22X Y XN 23 7H2H
EtQl LX|E Hlm Al B2 EYF7| 50%, 57 HAFT| 55%, 7 HYFT| 67%2 HAFT|7L HojHo| et folgt X0|E 2Oo|&
BEsd S L QI7+S 3t 2| K|
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