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ABSTRACT

Objective & Background: When applying various evaluation tools that analyze work posture risk through
observation, accurate measurement of body flexion angle is very important. Method: This study investigated differences
and appropriateness of 5 different existing reference points commonly used in the analysis of the work posture. Twenty five
ergonomist and trained professionals were participated in this study. A Same flexion angle was utilized for the evaluation of
risk assessment of musculoskeletal disorders using five different reference points to investigate the degree of difference
between them. To investigate how different the observers' preferred flexion angle measuring methods were compared to the
ISO 11226 Reference Posture, a virtual body model was constructed using the Poser 6.0 program. Six types of body flexion
postures were constructed, and since neck flexion differs according to body angle, five types of neck flexion postures were
constructed with the trunk bending 20° forward, making up a total of 30 virtual flexion postures. Results: Results showed
that the observers used personally preferred reference points instead of reference points recommend in the evaluation tools.
Also the results revealed the their seems to be 6 types of flexion angle for the trunk and 11 types of measurement methods
for the neck flexion angle in the form of personally preferred reference points. The results showed that a mean difference of
140(4~23 “) occurred in the trunk, and a mean difference of 200(—8~51°) occurred in the neck. To increase accuracy when
using the 5 evaluation tools in combination, the ISO 11226 standards, observers' preferred flexion posture standards, and
common flexion posture standards of the evaluation tools were compared with the reference points of the 5 evaluation tools.
Results showed considerable variance in angle difference for each evaluation tool. Conclusion: According to the results of
this study, considering the angle difference between the flexion angle reference points of the evaluation tool and the reference
points selected by the observers, it is concluded that instead of personally preferred reference points, the standardized
reference points to enhance the accuracy and the objectivity. Application: The result of this study can be used as reference
guide to develop the standardized reference point in the future.
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Table 1. Method for Measuring body flexion angle and
specific instructions by SizeKorea
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2.1 ROM of trunk
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Figure 1. Joint points for the measuring body flexion angle

2.3 Reference postures(ISO 11226)
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3. Results

3.1 Body flexion angle reference points
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Table 2. Measuring methods of trunk flexion angle

M| Tk feionange | {5 Dot
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FE4ES G2 4-15/S1-C7 36 | w&Als
wE4Ee | FAA-LySI-HHEE | 8 | w846

Table 3. Measuring methods of neck flexion angle
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Figure 5. Reference point selected by the observers

3.2 Comparing difference according to measuring
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Table 4. Comparison of trunk flexion angle for the evaluation tools with the three reference points
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Evaluation == ANifl;flfﬁ‘;g a{‘ggleiq A ISO 11226 HAET A A
tools BEAp: AN on | (TEAEET | EEA-EREA-5TY) | (FeA-c7-g5e)
Keyserling TEAA-SHER-ATY 20°(17~23%) 0° 3°(2~49)
OWAS - - - -
RULA FEAA-HHER-ATY 20°(17~23%) 0° 3°(2~4%)
REBA EEAB-EHEA-ATY 29°(26~32°%) 9° 12°(11~13%)
QEC e AA-wEAMNE - 7°(3~11%) 12°(10~14%) 10°(9~10°)




Vol. 30, No. 5. 2011.10. 31

A Study for the Appropriateness of the Different Reference Points in the Analysis of Working Posture 643

71871 sliAE 3

3 71 7]l uwh
Folntt ZQstt BEARE
> g Aol FHUIE

3

o

~
o ]I-tJ
ok
&
b
2
=
_?(_L
o
ot
2
',
N
P
T e do
o

XN

7]
= o A FrteTEE 57
Abetoleh. 2AF A3t Frbegd
3 AMget7] Bk @79 B
S AMgEa glon, B :L—aw_h:_% 67}7<]
117F4) 9] S
. WEAEO] AEg 5Ee
5/S10ld #2238 Sl A3 L5/51<>1W C7&
—L5/S1-C7, %9 w3z%= L5/S19 C7&
% C78 AFElE ol Ao] 7P w2 vEgs

)
ol

N N
- =

PH M
U o O
4y fe
AL FN

o moh ot ox my EN N iz
d =
[N}

N
Ei«j i_‘[_'{
N JD(:
}-H o
r1r n:IE

e J
(9

g
—\—'_\ﬂ,n

-~
R
-

SO N KUl mloml

9
2 ri

offt X,

ISO 11226 ;:L;% FAIgL Bt BE 9 B w3z
o thet zto] A& AAEth 1 A3, B5e) A9 H
I 14°(4~23°), B9 A% FF 20°(—-8~51°) A% o]
7} wAes Qo BAEgT. 571 BETE &
g3to] A3 W] B}l 2o AFAS BEEl7] 98 1SO
11226 71, #EAEe] AEske 33 7, 37T

o] HEARl #3IAbH 7]%0] 5714 Hrie2] Frp|ed
I v 2 Ay, BrEEE 4R Aol 7t Adde] thekat
Al e Qs ALZ B4 EIL o E Eof, RULAS
REBAS 55 w¥ZE9 Afol= AZFA] 7|EH ] wet
12° A% st gl 559 99 BRI 22
FEOBRE T FUIETE Hst] AT H ol 4
Aol Avket ApolE e = ik o] st Aol wWE
7% FA7)F0] theo® Qi BIMETE ol &% 4
Avtol] thgk Az Eof A7} wayst # A HoF:

Avjet @ 5 9ok Wb PAETE FAse] ALgTl

o] FoI 2o TRl B 4 Ak
B ATE AA AARAE wEe do] R4S AN 2
o] ohm 7bge] AAMRBL B 2} AAT-S
Ao g FAL sl Bal A= 2t Q)
s S 7

3|
Burt et al.(1999)= AA| #4AAE EA 8= S0 &l

Aol A S Fze HrleRs AR o ojyua sl
3 Qlek 58], AAl A} el s dar Sl Rold v
g7le o7 EEolu B Hoo FIAE Al 91X
g 2= glo] Bl w8 AAE Zde BAE Al (Dartt
et al,, 2009) % gt} wEbA], B AT AL AlA)
A A Al S7IEHE dEs] A Fehs &
AARLEE o] &3k 24 o gs] 24T
A& gtk
ol o], ¥
7154, JJr“LXVP /‘4i5¥~ 714 S 745 Aol &
5w, AARA] B A] HEska 4l I
AeME AHESHA 2 7R B AdE wedste]
BrlEE #3Z4e rpEds 4es] g1 o

7
=
Wl FRAEE S4sel AHgshs Zo] Aasit we 9

=}

22

i
D)
i
allf
=
i
%)
@)
—
=
)
)
o))
ol
oo
)
b
||
ox,
N
ol N
o
=
rJ
}I_n‘
R

References

Burt, S. and Punnett, L., Evaluation of interrater reliability for posture
observations in a field study, Applied Ergonomics, 30, 121-135, 1999.

Chaffin, D., Andersson, G. and Martin, B., Occupational Biomechanics,
3rd ed., New York: John Wiley, 1999.

Dartt, A., Rosecrance, J., Gerr, F., Chen, P.,, Anton, D. and Merlino, L.,
Reliability of assessing Upper Limb postures among workers
performing manufacturing tasks. Applied Ergonomics, 40, 371-378,
2009.

Elizabeth, C., Visual Posture Observation Error and Training. North Carolina
State University, 2003.

Hignett, S. and McAtamney, L., Rapid Entire Body Assessment (REBA).
Applied Ergonomics, 31, 201-205, 2000.

Hsiao, H. and Keyserling, W. M., Evaluating posture behavior during
seated tasks, International Journal of Industrial Ergonomics, 8, 313
-334,1991.

ISO 11226, Ergonomics-Evaluation of static working postures, International
Organization for Standardization, 2000.

Juul-Kristensen, B., Hansson, G.-A., Fallentin, N., Andersen, J. H. and
Ekdahl, C., Assessment of work postures and movement using a
video-based observation method and direct technical measurements,
Applied Ergonomics, 32, 517-524, 2001.

Kee, D., A Review of Postural Classification Schemes for Evaluating
Postural Load-focused on the Observational Methods, Journal of the
KIIS, Vol. 15, No. 4, 2000.

Kee, D. and Park, K., Comparison of Posture Classification Schemes of
OWAS, RULA and REBA, Journal of the KOSOS, Vol. 20, No. 2,
2005.



644 Day Sung Kim - Chol Hong Kim JESK

Keyserling, M., Brouwer, M. and Silverstein, B., A checklist for evaluating
ergonomic risk factors resulting from awkward postures of the legs,
trunk, and neck. International Journal of Industrial Ergonomics, 9,
283-301, 1992.

Kilbom, A., Persson, J. and Jonsson, B. G., Disorders of the cervicobrachial
region among female workers in the electronics industry. International
Journal of Industrial Ergonomics, 1,37-47, 1986.

Korean Agency for Technology and Standards, Korean anthropometric
data of Size Korea. Retrieved January 23, 2005, from htp:/
sizekorea.ats.go.kr/ 01_Size Korea /01_SizeKoreaOutline.asp, 2004.

Korean Ministry of Labor, Statistics of Industrial Accident in 2008. Korean
Ministry of Labor; Seoul, Korea, 2009.

KOSHA(Korea Occupational Safety and Health Agency), Guideline for
the examination of risk factors related to WMSDs. KOSHA, Seoul,
Korea, 2003.

Lariviere, C., Gagnon, D. and Loisel, P, The effect of load on the
coordination of the trunk for subjects with and without chronic low
back pain during flexion-extension and lateral bending tasks. Clinical
Biomechanics, 15, 407-416, 2000.

Lee, L., Effects of Viewing Angle on the Estimation of Joint Angles in the
2 dimensional Plane, Journal of the Ergonomics Society of Korea,
25(2), 51-61, 2006.

Li, G. and Buckle, P., Current techniques for assessing physical exposure to
work-related musculoskeletal risks with emphasis on posture-based
methods, Ergonomics, 42, 5, 674-695, 1999.

Marras, W., Fathallah, F., Miller, R., Davis, S. and Mirka, G., Accuracy of
a three-dimensional lumbar motion monitor for recording dynamic
trunk motion characteristics. International Journal of Industrial
Ergonomics, 9, 75-87, 1992.

McAtamney, L. and Corlett, E., RULA: a survey method for the investigation
of work-related upper limb disorders. Applied Ergonomics, 24, 91-99,
1993.

Neumann, P., Wells, R. P., Norman, R. W., Frank, J., Shannon, H. and Kerr,
M. S., the OUBPS Working Group, A posture and load sampling
approach to determining low-back pain risk in occupational settings,
International Journal of Industrial Ergonomics, 27, 65-77,2001.

NIOSH(National Institute for Occupational Safety and Health). Musculo-
skeletal disorders and workplace factors: A critical review of
epidemiologic evidence for work-related musculoskeletal disorders
of the neck, upper extremity, and low back. Cincinnati, OH: NIOSH

Publ. No. 97-141, 1997.

Park, J., A Survey on the Workload Evaluation Methods and Their
Applications to WMSD Work in Industries, Journal of the Ergonomics
Society of Korea, 29(4), 435-444, 2010.

Straker, L., Burgess-Limerick, R., Pollock, C., Murray, K., Netto, K.,
Coleman, J. and Skoss, R., The impact of computer display height
and desk design on 3D posture during information technology work
by young adults, J Electromyogr Kinesiol, 18, 336-349, 2008.

Author listings

Day Sung Kim: ergomania@gmail.com

Highest degree: PhD, Department of Industrial & Management
Engineering, University of Incheon

Position title: Researcher, Occupational Safety & Health Research
Institute, KOSHA

Areas of interest: Industrial Ergonomics, Musculoskeletal Disorders

Chol Hong Kim: chkim@jincheon.ac.kr

Highest degree: PhD, Department of Industrial Engineering, Wichita
State University

Position title: Professor, Department of Industrial & Management
Engineering, University of Incheon

Areas of interest: Ergonomics, Musculoskeletal Disorders, Industrial
Safety

Date Received : 2011-05-13
Date Revised :2011-09-06
Date Accepted : 2011-09-08



