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ABSTRACT

A study on Burden-index quantitative analysis method

for the prevention of musculoskeletal disorders

(For electronic industry)

Chung Moon Jo
Advisor : Prof. Park Hai-chun, Ph.D.
Department of Industrial Safety Engineering

Graduate School of Chosun University

In the modern society, while developments in scientific technology have
contributed to automation of many production facilities, working conditions
are changing to the form of simple work as working methods become much
more simplified and handling of products are still made with production
activities including inspection and assembly in picking up, carrying of goods
in person. Also, increases in the speed and intensity of works due to
introduction of new technologies such as mechanization and automation as
well as changes in production methods, and repetitive motions, unnatural
working positions and use of immoderate forces due to complicated and/or
simplified works bring about increases in hazardous factors in works, which
become the cause of continuous increase in the occurrence of Musculo
Skeletal Disorders(MSD) to show abnormal symptoms in neuromuscles of
workers’ neck, shoulder, waist and limbs.

This MSD has become the most popular occupational disease in those
advanced countries such as Europe, the USA and also in our country, the
occurrence of this case has increased sharply while suffering the IMF
economic crisis because of accelerated working intensity and working speed
increase caused by mechanization and automation in concert with dehiring for

cost reduction and introduction of performance system for productivity

— viii —



improvement by every company. As the occurrence of this MSD came to the
fore as a major reason for conflicts between labor and management and for
social problems, our country legislated for obligatory provisions for the
prevention of MSD by employers.

Although the law prescribes to reduce and/or eliminate MSD by finding
out problematic works and carrying out improvement of working conditions
through investigations of legally hazardous factors for the prevention of MSD
occurring frequently, it causes difficulties to fulfill legal liabilities since the
standards for valuation of hazardousness are not stated clearly in those
related laws, regulations, notifications and technical guidances to decide
whether or not it is an object to take measures for improvement of working
environment after such investigation of hazardous factors.

Also, in the occasion of existing guidances for investigation of hazardous
factors, it is supposed to evaluate the hazardousness by multiplying work
frequency and work load, but it is difficult to reflect on the decision of the
priority order of improvement due to low sensitivity of evaluation while it
should be based on the worker’s subjective judgment when the work load is
decided, and also it is difficult to judge the extent to which it is hazardous
since the level of taking actions is not provided. Therefore, in this study, it
made comparison analysis of ergonometric evaluation instruments such as
OWAS, RULA, SI, and NLE, which are representative working position
valuation techniques for investigation of hazardous factors to be hard on the
musculoskeletal system and also analyzed field effectiveness to develop a
method of quantified MSD prevention cost index to be available of easier
access and valuation in the field of electronic manufacturing industry.

Regarding the part of suggestion of cost index analysis method for the
improvement of works to be hard suitable for the electronic industry, it
selected seven items, which were parts weight, tools weight, work frequency,
arms position, position(bending), vibration shock work, moving distance, as

the part of object selection excepting the application of existing ergonometric



technique and for cost index, it is the total points multiplied every point of
those seven items as the standards of valuation, and proceeded in the method
to revaluate the effect by selection of the object to be improved and improve
the works to be hard after quantification of the cost index by those seven
items.

In this study, since it is easier to access than the ergonometric valuation
method and possible to get numerical values through quantification, it would

be utilized in ranking the priority order of the objects to be improved.
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2004 88,874 9,183 2,953 1,159 - - 4,112
2005 85,411 7,495 1,926 975 - - 2,901
2006 89,910 10,235 1,615 1,006 3,612 - 6,233
2007 90,147 11,472 1,390 564 5,769 - 7,723
2008 95,306 9,734 1,471 1,831 3,401 30 6,733
2009 97,821 8,721 1,343 2,407 2,472 12 6,234
2010 98,645 7,303 1,292 2,288 1,720 202 5,502
2011 93,292 7,247 1,161 1,168 2,996 192 5,077
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1,00091 o] TR AFG Aol A 8673% (41.2%) 0] A8z, 5091 W Rk AR Aol
A 6,637 (31.5%) TATEATE 30091 ol el AFFAE A AA sk A&
200495 7 e® Fadts Fole Holal gloy, ofsk Witz 5091 vRk AR
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@ visel Ay 22AA A@Ae] WA @gg vats) 29 Table 2-6

ol

of LhERA whsh grol wiEel] wla) AA AsiAl hF 2IAA WA WA
g wAW FFEe I b FAlo] DS wol F

el St 200346l WA AA F 2EAA Aol wgo] 33%E A
s vk 22AA AdA] AA Fed ARe wY Hs BA® Aol
70.1%% 7} o] WA Ao LpERTHI0

mle] OSHA 200 Logsel ola] #1718 A% EA% mw 1981de] 2247
A3k} o] A A F7E 2300070 o] ot 19954 el = oF 1348 F7F3k 308,20071 &
= A AGH AFolA 623%E AN AER F53] Fhete] Ar A
T8 FAZE diFE Ao 200080 = SEAA AT 577,200 o= )
d20% Welel FAEAE wolgrh 20018 7asty] Astshe] 20046l

d

10) Bureau of Labor Statistics and U.S. Department of Labor, 7] =%% %543



402,700 .= vid Frashe S Heola ey, dA HAGH A T

ToT EA

b
=
o
i,
Kl
xo
v}

Table 2-6. =3} vj= 2AAGad L=A47 ek HA 48 vl

& =(3) ul ()
EAARS
AAANA | MSD | W&©) | AAASNA | MSD | &%)
1996 71,548 506 0.7 1,880,500 647,400 344
1997 66,770 221 0.3 1,835,400 626,400 34.2
1998 51,514 123 0.2 1,730,500 592,500 34.2
1999 55,405 344 0.6 1,702,500 582,300 34.2
2000 68,976 1,009 15 1,664,018 5773814 34.7
2001 81,434 1,634 2.0 1,637,567 522,528 34.0
2002 81,911 1,827 2.2 1,436,194 487915 34.0
2003 94,924 4,532 4.8 1,315,920 435,180 33.1
2004 88,874 4,112 4.6 1,259,320 402,700 32.0
2005 85,411 2,901 3.4 1,234,680 375,540 304
2006 89,911 6,233 6.9 1,,183,500 357,160 30.2
2007 90,147 7,723 8.6 1,158,870 355,390 28.9

Table 2-73 #o] ZZFAA A3kArl DA JFS B 9F 60% ool A
z9 ZEAOA wAsn Ja, 2EEAYLS A7 6260009, AHAEAH] 8-S

150-2009 &o] A =¥ vk ol= A A BATe oF 30%E AbA kL

Table 2-7. M| =¢] =4 A A& 51 Hj4 o (KOSHA 2006)

TEAA

e H] & 7 A vl 2 N H] &
Us A 3] Rl =S R EAS
il A A ) &} MSD (%) (o] % HH & (%)

(=
1999 1,702,470 582,340 34.2 401 130 324
2000 1,664,018 577,814 34.7 425 147 34.6
2001 1,537,567 522,528 34.0 461 - -
2002 1,436,194 487915 34.0 496 160 32.3
2003 1,315,920 435,180 33.1 508 164 32.3
1) AdF 7] A Al S| 5AIE Z2A8 A3 225 AFH 24, 2008



nj=-o] Ak} ol A ® A (NIOSH: National Institute for Occupational Safety and
Health)®] A& HW =44 d3e] of 50% HLe7t sgad Aoz dAst
A, 8FS HA A T F AR @o] HAste AW oR xSt
t}. Nationl Safety Council!?el] s, AFdAjs] 5 =3k 2dqst= A=
< AA Ago]l dA Ao 31%el sFH L, 53] AAe &eFEolA 7wl
ek At BAsE Ao wxsta 9l

frael EUS7HE FollA vlad Asf&o] v d= A9e dA A Ala e
oF 34%7F Q19 &Rbs FEd F&o] o) A EL O‘-‘lm], ol2gk a7t LAY
g AAFE A IE oF 45%°) sfd AL vk I ZEAs R S A
AbdAtaEl el oF 30~40% AE7F 8% AsE EAsta gl

A A= Ad=mtt A RS : e
AL ol "d=7] ol AdEd AYES b Hluwst = SEek ARt o
o Hlas] 2] 98] Axae] S AA AFAAIS Table 2-840A4 Aurw o
w5, v=, ol vlal] de] F oA &(0.71%)°l I L= AA AR H

0] 69.2% =M & Adxl=ol nlete] ov] Ak F2 Z o= ey

fass

¢

Table 2-8. Fao=7¢] <A A& A7

& = dr | 59| m= | o=

TR
2007 2008 2007 2007 2007 2007

TEA (W) 12,528 13,490 | 56,230 | 35792 | 114,833 | 264,208

A &l A= (%) 90,147 | 95,806 | 131,478 | 973,097 | 4,002,700 | 2,100,000

A 3l & (%) 0.72 0.71 0.24 2.72 349 0.79
L3 A

;;Z;(ﬂ | 777123 6,733 1,061 8890 | 335,390 | 539,000
e 67.3 69.2 12.7 14.5 289 25.7
A14(%)

12) National Safety Council, "]=F =+7}QF g 9]
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Al A B9 AP er o b e e
= FroA (+++) | FO A (+4) T2 (+)
HH2 (Repetition) v
=5 3] (Force) v
/o] 7) Z}FA) (Posture) Vv
A% (vibration) v
HH2 (Repetition) v
o1 3] (Force) v
Z}Al (Posture) v
A% (vibration) v
HH2 (Repetition) v
233 3] (Force) v
Z}A] (Posture) v
A% (vibration) v
HH2 (Repetition) v
3] (Force) v
&= Z} A (Posture) v
A% (vibration) v
& 3H(Combination) v
=7/9e%5% v
2R A G ApA v
37 Wesh g2k v
A% v
PEECIED v

Epidemiological evidence of causal relationship

19) Epidemiological evidence of causal relationship(NIOSH,1997)
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