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— Abstract —

An Application of a Baseline Checklist for Risk Assessment of
Cumulative Trauma Disorders in Shipyard Workers

Donghyun Park, Sang-Hwan Han*

Dept. of Industrial Engineering, Inha University,
Institute for Occupational & Environmental Medicine, GMC*

Cumulative trauma disorders(CTDs) have been a growing problems for US and European indus-
tries with higher incidence rate every year. The increase and their associated costs has led companies
to form committes and tmplement programs to address this problem. In our country, we have just
started to recognize and to work on the problems in industry. This study conducted an ergonomic
analysis for typical jobs of ship building industry which was not usually surveyed for CTD problem.
A baseline CTD checklist which was supposed to do a risk assessment was developed and applied in
this study. Initially, we considered five major parts in the checklist which consisted of personal, fre-
quency. posture, force, and miscellaneous information. Most jobs in ship building industry were
much different from typical assembly work and VDT work that have been major part of the previous
CTD studies. Specifically, job characteristics in terms of frequency and posture were quite different.
There were relatively long cycle time, awkward postures for whole body (not just for upper extremi-
ties). Also, CTD risk scores based on checklist were a lot higher than the scores for VDT jobs which
was a case of preceding application of the checklist. Specifically, grinding jobs turned out to be the
most risky one in terms of CTDs.

In conclusion, usual CTD prevention guidelines are not likely to be effective in this type of indus-
try. An individual job based interventions are stmngly suggested to have a good control of CTD
problems in ship building industry.
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& 2143 A8 (Cumulative Trauma Disor-
ders) & 2% AE# 20 #A (Trauma), LA
AlZHe 3 @AsHE(Cumulative), S43 g
E (Disorders) 2] JEES dfe Tolth FHe=
Me Zb B9 93 55 A, "BE B
o] futEln} FHoto] Ao 2 RYE 478 B
27 He 345 5 A8 o] ARELS &)
g, &8, %, o S F2 dAEH gFRe
%ol w3tol]l ME A HAH Afolz] Hoe
A s (FdHA)a ms 23 {AE T
Atk LA sleh ol @ AYESAEFHY He #
A wFo] 1960l FHFAAARL FATF
71T (ILO) e oslA Ahdwez FAHHALH,
1980 W el olzZR A nlFEolu e 28 AR
BRAZ7HENAM F9 ARIAHEA TS shiE Ak
A3 Hr] AR 2 olF g o277
2 s E E2 Folrln 2o wEE A
£AL 92 AR FA g olHE FE

A2l ol fEe AA ekl e Al A3
of tig Alvte] A4 FUE FE F 30 €
A olREe WP Wle B s Uk 21 ¥
et ZFFY 49 AddAM High Tech &
ServiceAtd o2 7h= AolRAP A olrlHe M
A BEYY HagEo] ool & §H ¥ ¥
Fo] AFAZRE op|He G, e
& RN AP AHAHQ AYsLEe|rh
e A FHPAR FEE & 8By
v 95 gis] Beb oF 749¥ olm, oA A
A HAdwo 62.3%8 AAFHYEAD (National
Safety Council, 1997). °|¥% FHAAAEL
A AP L oY HFE A AAANEA
2 gEgngdz 20004 o] olaw Aty s
el 50%§ AAE Folgta dFEm o
wety =g {3 SR FAHANAA g
g A7} o gdsiA Ags o ek 8 U
gl M o} 7] Z2HQ TAle)] FA| gozof
Blue-Roundvt ¢4, Rz #% ISO 18000 4]
gz duisled 2HAHQYA AFE FYPHEA o
oz AL FAYGAABe R A7 AF, AAH

BEST
POSSIBLE

ASSESSMENT

T

/ MATCH \
JOB RISK EMPLOYEE RISK

ASSESSMENT

e

IMPROVED QUALITY OF WORK LIFE
IMPROVED PRODUCTIVITY

A

ERGONOMICS
AWARENESS
TRAINING

Fig. 1. Ergonomic Hazard Control Triangle
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Table 1. Descriptive Statistics By Department (Frequency Factors)

Factors Plastic Grinding Painting Welding
CT* few minutes few minutes few minutes few minutes
NWM** < 25/min >50/min 25-50/min 25-50/min
CT : cycle time, NWM : Number of wrist motions per minute
Table 2. Descriptive Statistics By Department (Posture Factors)
Factors Plastic Grinding Painting Welding
N Y/N N N
Y/N Y/N Y Y
Y Y Y Y
N N N Y
0° >30° >30° >30°
0° ~ 30° 0° -~ 30° 0° ~30° 0° ~ 30°
0° >45° >45° >45°
2 2 2 3
>15° >15° >15° >15°
>15° >15° >15° >15°
0° ~30° 0° ~ 30° 0° ~ 30° 0° ~ 30°
0° 0° ~ 10° 0%~ 10° 0°

*Y : All the works are included, N : None of the works are included. Y/N : A part of works are included

*% ; maximal angle deviated of each joint

=#% 1 peutral, 2 1 half, 3 : complete pronation or supination

PP : pulp pinch, SFE : shoulder flexion / extension

LP : lateral pinch, SA : shoulder abduction

PALM : palm pinch, EFE : elbow flexion / extension
FP : finger press. WFE : wrist flexion / extension

NF : neck flexion, WUR : wrist ulnar / radial deviation
BF : back tlexion



Table 3. Descriptive Statistics By Department (Force Factors)

Factors Plastic Grinding Painting Welding

Lift 2.5~7kg 7 ~ 14kg 2.5~7kg 2.5~7kg

Push moderate heavy moderate moderate
Carry 2.5 ~ 14kg 7 ~ 14kg 0~ 2.5kg 2.5 ~7kg

Table 4. Descriptive Statistics By Department (Miscellaneous Factors)
Factors Plastic Grinding Painting Welding
Static posture Y Y/N Y/N Y
Vibration Y/N Y Y/N Y
Job rotation N N N N
Sharp edge N N N N
Adjustability (tool location) Y/N N Y/N N
Adjustability (work height) N N N N
Inclination of work station N N N N
Work pace control Y/N Y Y/N Y
Temperature (winter) <10t <10 <10 <10

Keyboard use N N N N

*Y : All the works are included, N : None of the works are included, Y/N : A part of works are included

A AR 253]/18-(100003]/8A17H & dx
AL, 53 =AFAL AYEL anlxe] £5F3
€ 7He A& ettt (Table 1).

EF Al RE ¥A9 AEo] pinchet ZE
e FRERGEe oA, &, a¥dA Wt & §
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(Table 2). 53] AAFHZHAA Avjg o A
AL Bel He AAle o/ R Eo #HE ¥
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#Ho M), Creep(F=d AA) Folth. olg
7HEQ AMTE HEaAH | e TAE A
HEH ZANE FA9 AEC] BF o FHYR
A% A¥Ael o3 AAA R ¥R A[YEALE
ZFAAQIA NOJ (B E #8439 AF) E Gun-
type T AHE-E AJitue FAALEE /9
(p€0. D3N = E3t|TH(Table 5). ¥ FHoAE

Table 5. Statistical Significance of Other Ergonomic

Factors (p<0.1)
Other Ergonomic Factors P-Value
Neck extension 0.269
Squat 0.310
Stoop 0.870
Touch up 0.310
NOJ* 0.049
Floor condition 0.616
Use of gun-type tool 0.072
Creep 0.254
Lateral bending 0.425

* : Number of joints deviated

71&9] FAYRAEAR AT neE AxAAe
g dqFEe AYeo] IFEEL €& &7
£t AUEAE 7R3 UL (Table 3), 71E} &4
82 ZFHAMEe FHAAM, IF B9 A€
Aol 2E Fglel TP e Aoz YEhgo
w, o] AARiA} Z} AiQle]l A& E WY
e Ao YElgtH(Table 4).
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Table 6. Total Risk Scores of Cumulative Trauma Disorders by departments

Frequency Posture Force Other factors Total
Plasitc 0.42 0.67 0.46 0.77 232
Grinding 0.75 0.81 0.70 0.79 3.05
Painting 0.83 0.83 0.41 0.72 279
Welding 0.58 0.83 0.58 0.80 2.79
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FHez A7MEFHAHA FAMo] e Aol
o] Checkliste AH8-2] foldat AUE 718l
A vgiths el deiA] Aokd el v ¢
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arm, wristel % Relm, BEH L neck,
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U BAA (neck extension), 3224 (back
flexion) 54 A& E@s1 e A fo &
graicta & 4 Qo

AGrel = P FHYGHAE T IY
< vjAtia gEA YA 2RE A BUYPA )
A FFE Wle vt oHa, A4 dge 3R
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dEY B AYulzel A A3
WA BE8E o gole AolE Algdn

£ "rtdede AFA[ARE, A, A
o] g4 F7, AP 234 § AF7A dF8
891E olgldE & Checklistt} o]He] CTDHF
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