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A study on determination of working posture to be

analyzed during MSDs evaluation
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Abstract

This study tried to identify the problems associated with the posture to be analyzed and tried to
suggest guidelines for MSDs(Musculoskeletal Disorders) evaluation based on working posture. A total
of 50 jobs from 3 different types of industries(electronics, hospitals, automobiles) were used for MSDs
evaluation study which was done by 6 observers. Two indexes were applied to identify the problem in
this study which were percentage of agreement and counter—time—error rate. Specifically,

‘counter—time—error rate’ represented a degree of consistency in terms of selecting the posture to
be analyzed time after time.

Main results of the study were as follows; 1) The average percentage of agreement for
representative posture for whole body was relatively higher than that for representative postures for
individual body parts, 2) The counter—time—error rate(%) has been reduced as the evaluation process
has repeated for the same job. 3) The counter—time—error rate(%) for electronics, hospitals, and
automobiles were 63.4%, 61.2%, and 67.3% respectively. 4) The counter—time—error rate(%) for the
job with the work cycle of 0.5 to 2 minutes were lower than that of the jobs with the work cycles less
than 0.5 minute or greater than 2 minute. 5) The work cycles and the number of trials had significant
effects on counter—time—error rate while the types of industries did not have significant effects on
counter—time—error rate. Some guidelines could be prepared from the results of the study. Probably,
there should have an extension in terms of form and matter for this study in order to have more
practical output.

Key word: working posture, MSDs, checklists, agreement

T Corresponding Author: Dong—Hyun Park, Dept. of Industrial Engineering, Inha University,
100 Inharo, Nam—gu, Incheon. 402—751, E—mail: dhpark@inha.ac.kr
Received July 20, 2015; Revision Received September 20, 2015; Accepted September 20, 2015.



134 22444 A=

Bt g B A9 A A Bt AT =a-HAL0E

—
rﬁ

SEuER= 2003Lﬂ TERE ZZAAES] giFt &
Hoo] z/\].g]_ '45% z;q’ g%oﬂ ]‘/HU]— Zx] o] x];;_lr
Zp WY qiEe) wt o] R ss Al Ais
ARFEe o Aleko R wAIs) siglom, FA|1AQ1 AL
= sq—eg} ¥& AFo® KOSHA Code H—300] 7Hats]
TH4] [5]. KOSHA Code H—30° 2Jahd =274
T 1‘?3 Troﬂool AR A @S AR fEle
]l 713 ZAlel Aare] ks Akl S dwEAl

2 oo, 7R AR Al A B24S EiMeE
RULA (Rapid Upper Limb Assessment) L

REBA (Rapid Entire Body Assessment) 52 Q7-2
A AJRA BT E ARESEEE At StH6]

JHy Fe kel & Sl OWAS,
RULA, REBA?] 7} =5 7+ AlF| 57} 20-50%°1 %
Hah, oefgt AkEetA] 29 A HrheTE %
A 7o) HujFoR AalEe] QX Yrt7]
& Aot e Hrt B Tl v At
e % Qltke 7SS A7 Ay BdE E7t
EoE ARSSiTEE B 54 A9l & AlelE
Ulell o gre] xpAlE Aglste] Frtell dsk=Ael
wbA] HrF At Gk Qe ks Wil
Q1 AL Al B7PR R S/ digk el 1o

gt el ZEAAES ] g s 07P°ﬂ 0]
A 7P etk At 3 shuRar & 4 3l
ofe] & FLOWE %ﬁzﬂ.ﬁlﬂ% %‘vﬁ i3 ox—‘é

T O WA EAEA, BRAD, ¥ o
2O, ABA JFOAEAD A A5 A4 7
= AHjja o7 ARA v FHrl)t 7B s
]-1:]-3!_ {}E}on -137]-_,_?2 ko) qui xl A}ﬁ.ﬂ 2=
ke AR 1A, 16403, 17ARED )
% 507) 21 AP ol Z“?;Ml Hstol % 6
o) b} ke SAEen, FAET AR A
AR W ARE floly) gIste] FHES 1
 RULA, REBA, OWASGSS] #7758l dist A
Q_ ﬁsio] Zﬂoﬂ oj\‘— q]}\]-;q_i /ﬂu]- ]_oﬂ;].

2.2 A7 ¥4

o,
i)
krt
ot
N
X —|—‘
Q)
QL
ol
oot
2
E[j
O
1,
)
L
N
N,
)
m
1o

= H7REE 94 A3 50
RULA, REBA, OWASE %] g3}

O

P el e shua] Asiel 507 5
ULA, REBA, OWASE
. gake o g
clgstel ul Agslch B LA AP
uuza}azgua, ARe 39 Dow F 43) AAR.

D 2% 93 5 A el 98 498 4Y

mlo
oE,
= N
_>Ii
1L
é
é
:
FQL'
-

uo('

AA shes sglon, J47P Al 2] AFA| %@% A
gl WPB} A7) F RRow BEsth 3 A 7
Boja= 2] Ao 7 dotahta wheke= =+

ﬂ!

3l AAE skl AAsta ol tigk AA HAE
SR Sl on T WA HEoM= 7t /\hﬂ
R s dodsitta ddE= AlA] F9E PE
QAR sl AAskaL A BrRE FaEe
2 39t} ol o] F 7HH] whSo] =z A A Sk
gk A3 F7EE Skl QoA ApolE dotr]
sto] Al=sksltH Figure 1].

WA el e H7ke] dAE
A Z]'(ﬁ‘l‘ﬂ < 7P g8l Kol AAlE At

o

& golny] 913

SIS W A A A ) A4 §
7 wﬂuﬂa, RS
Sl el AMIE AT A A B

thaE 2] ARA A EP gt



J. Korea Saf. Manag. Sci. Vol. 17 No. 3 September 2015
http://dx.doi.org/10.12812/ksms.2015.17.3.133

ISSN 1229-6783(Print) 135
ISSN 2288-1484(Online)

Capture method Body parts Working poshires
Representative
rosture for vhae o
body
Bak
Neck
Leg
BRepresentdtive
4 for
individnd body parts
Shoolder
Ebowr
Wrist

[Figure 1] Comparison of capture methods
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<Table 1> Average percentage of agreement for capture methods

Representative posture Representative postures for individual
for whole body (%) body parts (%)
Back 65.0 58.5
Neck 59.8 59.3
Leg 88.7 88.6
Shoulder 48.9 47.8
Elbow 70.0 64.3
Wrist 59.6 52.5
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<Table 2> Average percentage of agreement for capture methods by evaluation methods

RULA REBA
. Representative . Representative
Representative Representative
postures for postures for
posture for whole . posture for whole .
body (%) individual body body (%) individual body
o)
Y parts (%) v parts (%)

Back 68.0 60.5 62.1 56.4
Neck 53.6 52.9 66.0 65.7
Leg 93.9 90.4 87.0 83.3
Shoulder 48.5 45.5 50.0 49.2
Elbow 69.5 64.8 70.5 63.8
Wrist 57.2 46.1 62.0 58.8
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[Figure 2] The conformity difference between whole body and individual body parts of the

Representative posture
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<Table 3> Average counter—time—error rates(%) between trials

First—second Second—third Third—fourth
Body parts trials (%) trials (%) trials (%) Average (%)
Back 68.0 66.9 64.2 66.4
Neck 88.0 67.7 62.7 72.8
Leg 64.3 62.0 58.3 61.5
Shoulder 70.0 67.0 59.0 65.3
Elbow 66.7 61.7 55.0 61.1
Wrist 70.0 69.7 62.3 67.3
<Table 4> Average counter—time—error rates(%) by industry types
Body parts Average counter—error—rates (%)
Electronics Hospitals Automobiles Aerage
Back 63.7 66.7 68.6 66.3
Neck 63.7 58.0 67.0 62.9
Leg 56.8 59.7 67.9 61.5
Shoulder 65.7 61,1 68.9 65.2
Elbow 65.4 62.5 58.5 62.1
Wrist 65.3 59.4 72.9 65.8
Average 63.4 61.2 67.3 64.0

<Table 5> Average counter—time—error rates(%) between trials by industry types

Body parts First—second trials(%) Second—third trials (%) Third—fourth trials (%)

1 2 3 1 2 3 1 2 3
Back 65.7 70.8 69.6 63.7 70.5 68.6 61.8 58.9 67.6
Neck 66.7 67.7 72.5 62.7 54.2 66.7 61.8 52.1 61.8
Leg 59.8 64.6 72.5 57.8 54.2 67.6 52.9 60.4 63.7
Shoulder 70.6 66.7 72.5 68.6 61.5 70.6 57.8 55.2 63.7
Elbow 71.6 65.6 61.8 63.7 64.6 59.8 60.8 57.3 53.9
Wrist 70.6 66.7 76.5 67.6 61.5 71.6 57.8 50.0 70.6
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1: Electronics, 2: Hospitals, 3: Automobiles

<Table 6> Average counter—time—error rates(%) by cycle times

Body parts < 10 seconds 10~30 seconds 30~60 seconds 1~ 2 minutes > 2 minutes
Back 68.3 64.0 62.8 66.7 70.0
Neck 64.4 68.3 64.5 58.3 60.0
Leg 63.9 63.9 53.3 61.1 67.8

Shoulder 61.7 72.2 60.0 65.0 67.8
Elbow 62.8 66.7 56.7 54.4 65.0
Wrist 67.2 72.8 61.1 63.3 70.5

Average 64.7 68.0 59.7 61.4 66,9

<Table 7> Average counter—time—error rates(%) between trials by cycle times

Bod . First—second trials (%) Second—third trials (%) Third—fourth trials (%)
ody parts 1 2 3 4 5 1 2 3 4 5 1 2 3 1 5
Back 71.7 67.8 i 63.3 68.3 i 75.0 | 70.0 | 66.7 63.3 | 66.7 73.3 | 63.3 57.6 i 61.7 65.0 i 61.7
Neck 68.3 80.0 i 76.7 70.0 i 66.7 65.0 i 65.0 i 60.0 | 58.3 60.0 | 60.0 i 60.0 { 56.7 | 46.7 | 53.3
Leg 68.3 68.3 i 58.3 63.3 i 68.3 66.7 i 66.7 55.0 i 60.0 i 70.0 | 56.7 56.7 i 46.7 60.0 i 65.0
Shoulder 68.3 76.7 ¢ 71.7 71.7 ¢ 70.0 | 60.0 { 75.0 { 60.0 | 61.7 70.0 | 56.7 65.0 i 48.3 61.7 i 63.3
Elbow 66.7 76.7 i 65.0 i 55.0 i 70.0 | 65.0 i 61.7 56.7 i 58.3 66.7 | 56.7 61.7 i 48.3 50.0 i 58.3
Wrist 68.3 | 76.7 i 70.0 i 65.0 | 78.3 66.7 i 71.7 63.3 i 63.3 1 75.0 | 66.7 { 70.0 | 50.0 | 61.7 | 58.3
1: <10 seconds, 2: 10~30 seconds, 3: 30~60 seconds, 4: 1~2 minutes, 5: > 2 minutes
<Table 8> Regression results on average counter—time—error rates(%)
. Unstandardized Coefficients Standardized
Independent variable o t p—value
B S.E Coefficients
Constant .354 .042 8.483 .000%
Work cycles .025 .009 105 2.791 .005%*
Industry types -.026 015 —-.063 —-1.681 .093
Trials —.037 .014 —.089 —2.694 .007*
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