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The Effectiveness of Participatory Ergonomics Programsfor Prevention of
Musculoskeletal Disordersin the Tire Manufacturing Company

YunKeunLee" - InlmHan

Wonjin Ingtitute for Occupational and Environmental Health

In the field of ergonomics it is evident that participetory
action research methodology could contribute to reduce risk
factors of work related musculoskeletd disorder\WMSDs).
The objective of this sudy wasto evauate the effectiveness of a
participatory ergonomics in reducing the incidence rate and
Fverity of WM SDsin the tire manufacturing company.

In this sudy, an action committee comprisng 13 members
was organized in the tire manufacturing company. The action
group participated a every research process, education and
training, assessment and intervention of risk factors, and early
detection and management of WMSDs during the 3
yearg2004-2006).

The prevention programs contributed to an overal reduction
in incidence rate by approximatdy 37.2%, and lost workdays
and workers compensation codts by approximeatdly 55.1%. But,
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the incidence rate increased 29.0%, and compensation costs
increased 59.0% in the firg-year setting programs, and both the
incidence rate and compensation costs decreased after the
second-year managing programs. And, the reduction
rates(63.2%) of insurance cases is higher than that(9.7%) of
NOrHNSLIrance Cases.

The results showed thet participatory ergonomics programs
may be effective in reducing the incidence and severity rate of
WMSDs

KeyWords:  musculoskeletal disorders, participatory
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Table 1. Summary Participatory Ergonomics Programs during the years 2004-2006

Orgenization

Management committee (3 managers)

Action committee (13workers)

Traning and education

Development education manuals

Workers(5timesfor 10min.)

Manegers(2hrs)

Adion committeemembers(62 hrs)

Risk manegement

Risk assessment using checklist (195jos)

Ergonomicscontrols (249 cases)

Hedth caremanagement

Early detection Sign and symptoms of WMSDs

Exerdsa/atretching programs (4-8 weeks)
Returntowork programs (2 wesks)

Documentation
Reporting sydem

Manegerid regulaions

2003 2004
Preintervention

Intervention period

2005-2006 2007
Pog-intervertion

\J

Satting programs

v
\d

Maneging programs

Fig.1. Summary of intervention period
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Table 3. Annual number of case of work-related musculoskeletal disorders and the others injury and

iliness
Number of cases
(Inddenceraesal00workers)

2003 2004 2005 2006 2007
Totd workers 1,939 204 209 2090 2092
Injury andillnessexcept WM Ds 43 64 74 56 63
(22 (31 (35 27 (30
m 26 139 A I
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(57) 98 (6.6) 40 (39
176 1% 178 171 176
Non-Insurance casss
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Totd comes 287 400 317 255 51
(248 (290 (5.0 (122 (120

" Industrial Accident Compensation Insurance

Table 4. Annual lost workdays of work-related musculoskeletal disorders

Logt workdays
(Average per worker)

2003 2004 2005 2006 2007
iriury anil WMD 4,900 5919 880 7148 10327
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y o (1140) (@0) (1201) (1276) (1639
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20352 32262 28410 2059 14497
Totd casss
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Table 5. Annual worker's compensation costs of work-related musculoskeletal disorders

Unit : (million won)

Worker'scompensation codts
(Averageper worker)

2003 2004 2005 2006 2007
iriury anil WMD 877 1065 1591 1280 1849
nury aiinesect WMSDs 204) (160) @15 29 293
3217 5375 47,10 32% 2260

Insurancecasss
(295 (262 (339 (392 (301
366 400 376 32 335

WMSDs Non-Insurancecasss
(21 21 21 23 9
3643 5775 5086 3638 259%

Totd casss

(27 (144 (160) (145 (103

" Industrial Accident Compensation Insurance



ool §iths dA A9 QA4S Fall 1 et B T
A1 B AT EolA A F AH7E R E QT
g} Akl o] i E Al 719191 vl FEAEAF FAY)
739 bt s 2 7S Fal) 300% o)Ak v]E A7 g3}
S 7E A 0.2 B8kl thJoseph, 2009). V=l A 1 5
ARl g ol B ks A1 g A el oJ5HH(GAO,
1997) AF3 ol whek 2id ol M 51 Fok ol ke] S Al e A
7 3% 9N%7HA] O] BAH] G- 1A a3k 98 AR U
wiok 2 2ol 2507119 A Aol fgh &t BAA 2

)

Efo]of Az 3|Atol A o] Foi A FEAARE e T2 ) 28 a3t

A2} 39} Hato] o3t ok k= 1020%, YF 919 =

= AT e 2040%, o F
% A7+ 60-100% % =2
THGoggins -, 2008). ©] 2} 7o
Yg-2 gl LEAA AR
£ A7t} A HH o Ay
SN aE 7k 231 ek

o] o} uk -guetol| M= FZAA A gk tf 3t B o]
EA3}E 7] Al &S A2 B3} 100 1 74 2] Yo]tt 20000 o
8147 o) B T AAA IR AP A o5}
HAIgHE 2003 F-E 44 o) o' F5ah] Akl

2 4
!
N
e
rlr

~ = oXx ok
L ofd
B 12

[l
o,
5
i

>~
fol
_‘ﬁ
=
3

kS

of = ko ¥2 o

120
100
80
60
40
20

| BPre-nterventon (2004)

BPost-intervention (2007) |

100.0 100.0

100.0

2.5

a4.d an.d

==l =

Incidence rates Total lost

workdays Total worker's
compensations

Fig.3. The incidence rates, total lost workdays and worker's compensations of work-related
musculoskeletal disorders for intervention expressed as a percentage in the 2004

120
100
80
80
40
20

Dpre-intervention (2004)

Bpost-intervention (2007)

100.0

100.0

Average lost workdays a worker

Average worker's
compensations a worker

Fig.4. The average lost workdays and worker's compensations of work-related musculoskeletal disorders
for intervention expressed as a percentage in the 2004




(=51, 2000-2008). o] of] 208 E = = AHg Ak 28 &
Fela 5, 2006), A Ak i & (O T, 2009), Bl
TA ()& 5, 2004) A (AT AN =,
2006; %17 A8, 2007) T 71 A CE o=
& 7587 A&l o] 4| FH e Aok A2k
X2 73] ShA| 2 Q1) 1 Ft o At ojet
HI1E 8] Algtalolw, Junt o g g HaE S
AR S} A R o o ek A A& 2] SATES T
o Z st 9
AT iAol A AR Al s AR} EekA] Al E W of 2] 7]
Hoko 7 olgl A e S A5 g et gt titio] 4
7o) g F-eH413 %), 314k o)A B (326 %), B
32T %) soll tist S 7L 9lE AR B
531 THE AT, 2008). &2 Y7ol A= Z24HE Eol el
st FH85%) S =2 Qlal AP Al A1%-S 7 Eskar Q.
olg) gt Al ER Q13| AAE 7H At A o] 9=

=

Q1 B g0 2 X gAY & 3|AF |07 A Bt T
$7F B2 A dalo|t) vl % 5(2008) 2] 1ol o5k ¢
A B AS Wsto] A58 ke A A AEe] A9 Ak
Al ANHE-E 22%0] Bapslar U A 97.8%= BT A
© 2 Aeha 9t A LR Uehtth ol & B A 024

AR ST w7 At g3 go] ARk R s
Adstar Q=AM AS thAk O 7 2AVS vlo) w2 23
AAAEAL] A AR 0T X g3t 397} 456%, 3|
AFH]E-0 7 A 53 (37 ) 7F544% Q1 71 0 2 LE}

o m(0]&2, 2006), g Z3to] gl AR AKI e 7
96 o) Afo] S H 11 Q= A0 T FAE 1 QrHATE

S AKS] 5 2 517, 2000)
neb] el wag A A BANE AT 2
AAABA WA BHL BAFE 2 B HAFL 7}

-

i

A 3L ATk 7ol wheba = B E AAI7FAH 7 T

o] At

[o5

B Q7 Fola] il 2707 skt 234748 o
W R RS e, o) 3d ok A gshEA A
AEE 2EAALBA WY EAo] o P WBBEAS
ARA 0% EASIT AR ZBAAABA Y B
& stojsto ) 22ANANA 27 e 9 P
o Mo g ol A2k A9 v ol F 5 9% Ao,
3R] o § 8 HEAAABAE 7129 Fuf A A

FollA] wgel Ashe ) A1) A S ohjel
75 FAH O wIEA 9k F A EAM) T
groen % o Aol w AAAQ Lz 1d i e
24337 sk

$A A3} e 219 2BAAAE el 3

55.1% 7HAateith Wi, 2 AAAIAE A Q) ek 71E} A
S zro) WA E 1l AA A A2 03]E ke Al oR
UeRtth sl 2445t o2 8 Aol (E 13}
g, 2007) ASA7E TR 13 9 T 627% A4S A
v wal B kA v)go] A o vA YERtTt o
#et Av= ZEAAA AL Al 37 A 5AE 285}
kol gl o] 9IS Ao g BAlt) 9ol By
S7Hs 2] ol A 9] 7HAE 50%(Moore £} Garg, 1998), AHT-2
ol A €] 58.7% (Lewis -, 2002), o] & ARSI el A o] 4t 7+
A& 64% (OSHA, 2000), 5= F7 2FellA <] 66% 7ha
(Carrivick 5, 2005) T3 B LS W% 7S 247 tha
& 710 7 Yepgt,

LEAA QA Y E LS A A5} A B A
2 LPro] ulmah of7t T ofARS o) 3 Qg B4k
i‘:g_]: ‘i]_]:“:lqil

A gAe] wEo T2 7 AF 5977} 7k
AR A A= 63.2% 7} 7k Aal| A 7k AO7 &
vrebsth o el et Avh= gl S AARSAL A
A2 A eletA] Fu FFAEE A58 234 HEof

= 0% FHnt o] (2006)0] 107K AR T
= 39 B ZEAA A s A Al sl A ZAke} /A
2] WskE AR A AP Al A b= 49.2%¢0 A
3B5.6% 723 Wk, FAFR] B A= 50.8%01 A 64.4% 5718t
AT} s A TS HolFa gl

AAA o2 A g0l Hadh Ao A4 3)
O 273 A & AxA 0 7 B AJFY Id A=
38 bl Eo] 2006} Z7bakal a1, 29 xFRE A &3t
UER7] AlAFsRgiTh ol gk AL 1dAate] 22 a9s
E8J317] flat] AFAQ w8 AATOZH 297} <l
2lo] s 11, wheha] 1 ek 1AskA] X At
otk gt} A E o] Q& A 0% Helth -guete|
A 2000 ) o] % LA AA AL F5 8 o] =2 2}
2] 9] Wgho} ey 2o 17 el mhE AR A 74
o] F7} 50l o3 eolo7 By vl lrklee & Pak,
2007).

T A9 £AYFY 2o e AAA SN oM E X
21 A ol F 851%9] A B 9l S0 HAH
Atk = 244 AR (R 9 & 2007)0l 4] Bansk 3t
A 57.7%9} H]5zakgl om, 9bA] AT 3k 9] o] AL 9} v
WS W= 2fol= glolvk 2o ARk 191 Ht &
UEATE AAPEE o] FA R R 22 73 A8 1d
Aol = 14%, 232t = 1%} ©38]8 F7hatglan, A AR
ks a3 3dAHTH UEE S4E Holar Slgl

o
(i (o X9 2 X

P

o
I

i



Elolo] AZE LN 9] o4 2BAAAS ) 22T 485 6l

o ot 3 2] & A7) 74 871 56.1%9) v W S o & o 2 2102 Yehstth whd Ak Als) 2 2] 33 799 1
EANAOR 7FAaFo] AL 204%F LyEFTE o] TR ol Hyt #o] £AfE T 73 AJE B 9 5]e] 149%
1 A3 o] % FAQI ol G IH(AA LAYRFe} ofof] 7} 571 A 0 2 VER
B3 AAEAY )7 A Yepga e g 7 3o 2 1 Al A Fof st a2 A3} A
A T 2 AAQ A gt 1 o] %ol YR AT ShA} A Eo| A 37.2%, A7 AP EA UG 1 G A A £
Z 31 Moore 9} Garg, 1998)9} v] 5= 8t A 2} 2 3l 4] gk 4= Qlrk. H]-g-of| A 551%2] of"-te] & 3}7F 1Sl

TEAAASA 191G Bt EA0 S A AR ¥ oj2f3t Axt2 & v ez 2 7] FH ol a3}
A A AR Uro] B A Afsiate] &R 8- 93] Z gl olglon, T2 79 A8 § AxpEE veRt
<7kt 210 2 YEpsith o]y st A= X5 7)7k0] 4713} o a 545 2 IR &2 374 &)l whE A+
= Aol = Al As) A8 S A5sla, X 87)7ko] &2 ol - thE ARIAIM o ZEFAAAS o] of &
Aol AR EE AFes dubael FEs wsta & o] Hget 7 gt
e ACE A H ) BHAlE 5(2008) 2] ol A& 7]
Tkl B2 A A 54 A9 o] 3dARE XS
st A 5717k0] 71 QA BAe] A -F-ellA = A Alsl 4] REFERENCES
S5 XFe= 0% sk gt

B oo A k2 AMLE A Y &g Al A, A9 E S AAAS oS % 20T A2
O ABto 7 Q&) gn] gk AR Ph= A7 Qlk A7F 8 L Z 73] -3} g o] T3 A, Sk
28 9 32 B2 AW Jmng, T8 AR 218+3] %] 2006;21(6):101-105
QI3 A W} 5 thokst 2| H 55 WHdskA] Eglt) g wE AT A Sl E-4-2000-2008
W2 2 9 54, QXA S Alshs b 2o =R AR oA B, 1552008,
A B E sg aelekA X3l TR Y ow Qg Aegt HAE Y, s 295k Y E T SEAE
A a3} o FE BAEHA X ek BE A o o] A Abar A o] #ak AL, Ak 91y 813 #]
et 9 AE S S84 Eaf A ApehS 74 1 B4 2008,18(1):72-79

St ot 2 Q18] theket FAIAQ AfolE BA 3t 5 ol gk, YA, e Q = M A AR A T 2ol 214
olgfgt FAFEo] netethd ZFAA A P22 ZEAAAE o 22 73 Y BuA, w58
18] o st A gkt ] 8- g v} FA o] THe S A O R AtRE 737174 +24~,2003.
=3 ol W, 4971, s, el Fol A AFE Bt
T AAAG e L2 3 A AT 2004 -
TEANGEEA. T AT 42004
V.28 oleit, QAFE, &HY), #1219l 5|45 FEElolo] T
A AQIEZFAAAG o] 2 73 S B A,
£ ol AN Efolo] AAF TS th o 2 21 A} o 58 7 T4, 20040
g Ho® g Ay ZE s 56kl 3d sk & ol &, UAY, 97, . dujAtsAt A L=
ot $ AXAH O R oyt ojdA A=A E A ARG e 22 3 T HE B, 253
itk o) & Fall HEH o2 22 I A8 AH 52 o) 7222006
e a2 dotR Al o, 1 A3E okt th o] &t TEAAAS FAMF A7 3def tiek ke &
3} 2t A, T2 AAAS AR A1 3dof sk FoV
1 EZZTH A T g is Ay o7 #2495k A} E23 A5 3. 47w F 8 17T 4, 2006.(3-24%)
A1) 1d 2ol = A Sk A E-2- 200%, 214 =AY 7 A& wF 2o, 234443 Az A3
A4 EAH] 8- 50.0% T 7teke Ao E YEsa, X2 Ao 342 =52 3491 7,201
H A 2AAHEE 74 g3 UERL 7] ARl A AL 2AgAF Qe 22 ] A o)
2. oA a2 A Al AR} S A BEAFR Yol A g 3kl 7+3-818] %] 2007,26(3):.45-52
A} T2 AF T A2 A 5st 2 A A A At Shpaklebd gk SR AAR SR a2 2AF AH
U S-S 632067} 7HAsto] Ak X B} ZHAE9.7%)0] v] (KOSHA-CODE H-30-2003). 3F=AF] 14 -1+,2003



Al S o] AR A AL w3t A7

2005 24 9 2005\ A1FA £ A5 A -9

AAEA ) EAE L AT E mF I A
,2005,(51-53%)

American Nationd Standards Ingtitute. Control of work-related
cumulative traumadisorders, Part 1, Upper extremitiesworking
draft). Nationd Sefety Coundil;1996. p4.1-A.17.

Bongers, PM, Kremer, AM, ter Lagk, J. Are psychosodid factors,
risk factors for symptoms and signs of the shoulder, elbow, or
handiwrig? A review of the epidemiologicd literature. Am J
Ind Med 2002;41:315-342

Carivick PIW, Lee AH, Yau KKW, Stevenson. MR. Evauating the
effectiveness of a participatory ergonomics approach in
reducing the risk and severity of injuries from manua handling.
Ergonomics 2005;48(8):9077914

Denis D, St-Vincent M, Imbeau D, Jette © C, Nastasia l.
Intervention practicesin musculoskd etdl disorder prevention: A
ariticd literaturereview. Applied Ergonomics 2008,39:1714

Department of Labor and Indudtries [DLI]. Cogt-benefit andysis of
the ergonomics sandard. Olympia, WA..;2000.

Generd Accounting Office. Private Sector Ergonomics Programs
yidld postive results (GAO/HEHS-97-163). Washington; 1997.
p.26-32.

Goggins RW, Spielholz P, Nothstein GL. Estimating the
effectiveness of ergonomics interventions through case sudies
Implications for predictive cost-benefit anadlysis. Journa of
Safety Research 2008;39:3397344

Hagberg M, Siverstein B, Wells R, Smith MJ, Hendrick HW, et d.
Work related musculoskeletd disorders : a reference book for
prevention. London: Taylor & FrancisLtd.;1995.0.292-303.

Joseph B. Corporate ergonomics programme at Ford Motor
Company. Applied Ergonomics 2003,34(1):23-28

Kawakami T, Kogi K, Toyama A, Yoshikawa T. Participatory
gpproaches to improving safety and hedth under trade union
initietive - experiences of POSITIVE traning programin Ada-
.Indugtrid Hedlth 2004;42:196-206

Lee Yun Keun, Park Hee Seok. Workers perception of the changes
of work environment and its relation to the occurrence of work-
related musculoskeletal disorders. Journa of Occupationa
Health 2007;49(2):152-154

Lewis RJ, Krawiec M, Confer E, Agopsowicz D, Crandall E.

Musculoskeletal disorder worker compensation costs and

injuries before and after an office ergonomics program. Int J Ind

Ergon 2002,29:9579

H

o.,\‘d_'r;
Bt S g

o>

McAtamney L, Corlett EN. RULA: a survey method for the
investigation of work- related upper limb disorders. Applied
Ergonomics 1993;24(2):91-99

Moore JS, Garg A. Thedrain index: A proposed method to andlyze
jobs for risk of dista upper extremity disorders Am Ind Hyg
Asoc J1995;56(5):443-458

Moore JS, Garg A. The effectiveness of participatory ergonomicsin
the red meet packing industry evauaion of a corpordion. Int J
Ind Ergon 1998;21:47758

Nationa Ingtitute for Occupational Safety and Hedlth. Hazard
evauation and technicd assstance report, HETA 89-250-2046.
Cincinnati, OH, Newsday Inc.;1990.

Nationd Ingtitute for Occupationd Safety and Hedlth. Applications
Manual For the Revised NIOSH Lifting Equation, DHHS
(NIOSH) Publication No. 94-110: NIOSH, Cincinnati,
Ohio;1994.

Nationd Ingdtitute for Occupationd Sefety and Hedlth. Elements of
Ergonomics Program, aprimer based on workplace evauations
of musculokeetd disorder. NIOSH; 1997.

Occupationd Safety and Hedlth Admingration. Federd regigter Vol
64, No. 225, Ergonomics Program. OSHA;2000.

Occupational Safety and Health Adminstration. Nonfatal
occupationd illnessss by category of illness, private industry.
U.S. Department of Labor, Bureau of Labor Statistics, 2008.

Rivilis |, Cole DC, Frazer MB, Kerr MS, Wells RP. Ibrahim S.
Evduation of a participatory ergonomic interverttion aimed &
improving musculoskeletal health. Am J Ind Med.
2006;49(10):801-10

Rivilis I, Van Eerd D, Cullen K, Cole DC, Irvin E, et al.
Effectivenessof participatory ergonomic interventionson hedth
outcomes: A systematic review. Applied Ergonomics
2008;39:342758

Roony T. Cumulative trauma disorders, preventive, evauation and
trestment : Vian Nogtrand Reinhold; 1997. p.359-334.

Street S, Kramer JE, Harburn KL, Hansen R, MacDermid JC.
Changes in podurd risk and generd hedth associated with a
participatory ergonomics education program used by heavy
video display terminal users: a pilot study. J Hand Ther
2003;16(1):29-35

Zdk DM. Grassoots ergonomics initiating an ergonomics program
utilizing participatory techniques. Ann Occup Hyg 2001
Jun;45(4):283-9



