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The sensitivity analysis for ergonomic
checklists associated with musculoskeletal
disorders
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Abstract

It has been very important to have an exact evaluation for risk factors in order
to prevent MSDs(Musculoskeletal Disorders). However, most MSDs evaluation
checklists have always been some problems of possibilities associated with
subjective evaluation. Therefore, this study tried to conduct a sort of sensitivity
analysis on three major evaluation checklists(OWAS, RULA, REBA). Specifically,
major subjects in the study consisted of three parts as follows; comparison of the
results between experienced and inexperienced subjects, analysis for the
consistency of the results in terms of different evaluation times.

The results of the study were summarized as follows; 1) There was statistically
significant difference of the results by RULA and by REBA between experienced
and inexperienced subjects. This might due to the fact that experienced subjects
have had better ability to detect the bad working posture during evaluation.
However, the results by OWAS did not give any significantly different results
between experienced and inexperienced subjects., 2) All three checklists showed
significantly different results in terms of different evaluation times. Further study
on this subject would eventually provide a sophisticated evaluating guidelines for
MSDs regarding determination of subject—specific evaluation, identification of repetitive
number of evaluations for stable results for each checklist, determination of job—specific

evaluation methods, and so on.
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RULA(Rapid Upper Limb Analysis), OWAS(Ovako Working posture Assessment
System), REBA(Rapid Entire Body Assessment), JSI(Job Strain Index), BLUE-X(Blue
Laborer’'s Unified Ergonomic Index), LAM(Lumbar Action Meter)%5 < #H7}x}e] =+
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Figure 1. Process for sensitivity analysis
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2.3 3AYLH

Aol AbgE A e ey 2o

AA, @A} Hlsd o] HrrAd xpolE Hlastr] fste] HlEF FANEA W
JEY F ZHA(Mann-Whitney U test)S o] &3te] EA3gt. =2 o] f+=
Hr7lAY dolH = ¢ EolH, Table 1 oA Hi= nvle} o] dolgr A
TEEE WEXA] gFSk7] witolth

Table 1. Results for normality test

Kolmogorov-Smirnov
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.242 .000%

=4, AlZte] E5 wE Hr7bAae] daAdS dotri, Asak R HrrAw
a 2~ A4 (Kruskal-wallis test)S ©]-&3}

31 sdX=c mE ZY AA H7F A3 v

3.1.1 RULAE o] &3 &A% H¢

RULA® 19ARYH Ho 494 742 B7F & F low, sl H7t4 7
194 870(6.6%), 2%t7 5170(42.6%), 37 3770(30.8%), 471 2470(20%) 2 ey o
o, AlsAddol el HrbAn 1wA 1070(8.4%), 294 6271(51.6%), 3¥HAl 447K
(36.6%), 497 470(3.4%)= JeEbWth SE e HrrA o] Hye vSE P FrhA 9
HHT Egton o] ol FAAHOE {23 Aoz vEytH(Table2).
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e N Mean SD Min Max p-value
< @ 2} 120 2.63 0.898 1 4
Z oA} 013
H] <& =} 120 2.33 0.702 1 4
1) "p<0.05

3.1.2 REBAE o] &3ty 4% A%

REBA®] 7 f-ol% 0GAFE Ho 494 714 H7F & 5 low sadol A9
FAAT 09A 170(14.2)% 15HA 4771(39.2%), 25HA] 5671 (46.6%) o7 e}k, 3%k
Aot 49AE GERA @okth v SsEd e HrtAIE 09A 2070(16.6%), 2%
Al 6270(51.6%), 3T+A 377H(30.8%)1 1 oH, 4vtA = vEbA] ek gkth SE e o
7bx o] e vLEdvhe] WA FFRTh Bgon o] zolE EBAHOR fo
gt o2 YElyt(Table 3).
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Table 3. ==& A}, Hl <& 2}2] REBA A& Ao o) B3 (Mann-Whitney U test)

AT N Mean SD Min Max p-value
s 2} 120 1.33 0.712 0 2
9% .044
H| <& 2} 120 1.16 0.698 0 3
1) "p<0.05

3.1.3 OWASE o] &3ld 4% F %

OWASE 194158 A 4dA7A H7F & 5 9ow, <dddose #7123 1
oAl 870(6.6%), 2¥HAl 5171(42.6%), 39HA 3771(30.8%), 4THAl 2470(20%) % L ERE O
o wsAddd e HAAL 194 3770(30.8%), 29Al 5970(49.2%), 3WAl 1670
(13.3%), 494 870(6.7%)= ettt AP e] Hrixe A#s vsdyde] 37}
e Je & Fol7t flYlon EAHOR FoatA] e Ao R vEytH(Table 4).
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Table 4. <&}, v & HE 2] OWAS A8 Ao Y3k vl (Mann-Whitney U test)

A& N Mean SD Min Max p-value
2t 120 1.96 0.844 1 4
9% D98
H] & & 2} 120 1.86 0.652 1 4
1) "p<0.05

32 BN RS we g A4A Bt Ave Mu

3.2.1 RULAE o] &3l EX3 H¢

Table 504 = H7HA Ao we} RULAS AH83
de we ARE st 38 1349 23]
33| AFe] A= 225 m 2peb 2324 Bt}
BadAE 25592 &< Z

’

Frrastel el o &

-

rlo l;‘&
o8
SO
U
T

X,
rl
5 L
R

0-|~

al

T,

_);1_5

lo,

o,

=l

i

L
o rlr &

[\
By
oo
AW
P

o e

VRN

rlr

o, off

- o2

of 01>3

NN

> o

ol U

o 1o ox o

Table 5. RULA H7FA] H7iA Ao W& A3 ¢ 8] 1 (Kruskal-Wallis test)

Mean SD N p — value
T3 132 245 744 20
TG 23 A 245 500 20
TG4 334 2.25 626 20 491
T3 432k 2.55 759 20
9% 53ak 2.50 186 20
1) "p<0.05

3.2.2 REBAE ©°| &3t 243 3%

Table 614+ H7kA 5ol wel REBAE Abgste] 2xAAA3 AP =E H7ts)
& wWel AaE sttt 9% 132ke] G dAl= 100019, 233 Ayt
AE 182 Bk 22 150010 0H, 94 331k HdvAE 11002 Yetdth &
A7 432kl FddAE 1.050190.H, %OM 532ke] HdhAE 1252 yERET
7ML 2 b A et A freldt GFE mAA de Aow Uyt
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Table 6. REBA H7}A] H7MA Ao w2 A3x 9 v (Kruskal-Wallis test)

Mean SD N p - value
9 134k 1.00 125 20
9 234k 1.50 607 20 532
&9 334k 1.10 553 20
T9d 432} 1.05 510 20
TG4 53 A} 1.25 520 20

1) *p<0.05

3.2.3 OWASE o] &3t BAg B¢

Table 7914 B b3l utel OWASE Abgste]l 2EAA4E Ad=s Frts
Ag wel Avs At T 134 FEeAE 18 >
HFaAE 2052 eI, 594 332 HEdAE 1. .
A, 583 WitwAE 150009l em, AR e Wb delA freld dFE vl
A Fe Ao Z e

Table 7. OWAS H7IA] H7FA|Fo w2 A3} 9] W] (Kruskal-Wallis test)

Mean SD N p — value
TG 134 1.80 .608 20
TG 23 A 2.05 .389 20 877
=% 334t 1.80 405 20
TG 43 A 1.50 .688 20
9% 53ak 1.50 .606 20
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