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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 implement 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 strongly suggested to have a good contro! of CTD
problems in ship building industry.
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FA A4 AR (Cumulative Trauma Disor-
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Fig. 1. Ergonomic Hazard Control Triangle



E4E Hagshe FH)7) slojol & widn YR
o} YitAe g FALgAARRC R AW S4E 3
2337 dsiMe 3A A JAE 44E £ e
v R WA A HEE B0l 5 dAe A4
HYx 97 a8n A dde FEAES e
2 ARjAsiAl EAq M AEEE SR
H§ agolth o] A 71x] 89 ARE mEYos
A UEE, AAH &4E &Ko E ZAAFAY
SHNE F YD (Fig. 1).

TR A Y eVt A8 Ane
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diido] $AAIY DB FFY M 28
7R ha T8 5 ok SR Al als) 2
o] A APl A Aslo] 2 FF of$ vlof
7] qo) Ao BAE BAYesA I
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o2 § ZAETEAHY F, 1989 o9 I,
1992; &L &, 19957} yazlut ot a2y
FHFG AR B ¥ dpvtes 2
RAE AAB717) ol Eteg QAZHEEH) e
B7o] @&Aolrt, ugtd £ d7dMe @4 o
HE vheh 2o} FHRPAE A7 ZEEA
A 8 UEtdA AR Eolel 7t tlo] &
ToE FHAGHAT dF JRUHE FYY
T Ae AAFAYe] ERE nHslnat )
I FAAHJ] A Aoz £F Al g CTD ¢
HEE ABHo2 23Y F 3le 714 Wrny
(Baseline checklist) & HY3IAR £ A oA
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video %9 Aldle & A4E& 3 cycle @YF7) o)
84 (1st cycle: HA, 2nd cycle: AukA 3rd
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b Fo] MEe FHAGYHUY Y YA (LR )
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F B/t 2 Aol A88 R
Y7 e Bzt m&og AzhpeRoks] )M
E7FEE 4A ARRE 5 3, AFE) fojslr s
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Z24d), 9ift: E91&2)7], push/pull: L71/27|
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7t Mata@aial 30 B & Ao CdRFAME 4
AlgE T B Al 2HAYA 2222 AP A
A #EY F H71M (checklist) & 2 sH T

I. o7dn

2 Ao Y Y, Anh, =3, £ FA
Aol HEFS 4PEW ZAE EE RAMdAN
cycle time2 ZF & & 48 de= AL & &
ded, o WA AYEAY FET Hojgde 5
2o MU0 AYEL oiAAAN HYHoz A
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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
N N Y
0° >3 >30° >30°
0° ~ 30° 0° -~ 30° 0°~30° 0° ~ 30°
0° >45° >45° >45°
2 2 3
>15° >15° >15° >15°
WUR™* >15° >15° >15° >15¢
NF## 0° ~30° 0° -~ 30° 0° ~30° 0° ~ 30°
BF#* 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 : paim pinch, EFE : elbow flexion / extension
FP : finger press, WFE : wrist flexion / extension

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






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 2.79
Welding 0.58 0.83 0.58 0.80 2.79

(Table 6). °] H7HM 9 HAFAINY & k3] A
g3hd o2 #Bod, £ APelM HEF Hrxe
Baseline modele]x 7]1&9 CTDRFENME %
89¢le] /MEHQ JYE AFAE ¥ 8UE
2] A} Faxd #g ARe A9 YU/ H
o B @FoME & 8919 CTDA gk 38
< FYsz 7 REE HFe F A= e o
g dg e FUsthe M o S AERIY
o & Z 89l QE] o|gxez 71 Aot
A8 1Ho2 FEAETD AFL9 HEIEE B
Hate DA wEt 1 HEFE AR ] 2H
¥ & AAA €} o8} B2 AEdE FE2(a9)
HAFEL 7 Bz AHn AgRE(NE, &
A, &, 71Ehel F#de 29 F2 HARHA
FEd JE AEIA =He gy Edee d
B A4E sRtsle] A3 44, A 0Me HY
= HAFHYE 72 ded, FAY 3HS5E 2
& dF 8 9 & Mg A U4 B
o]d VDTARIY HHE HF: 2.1~2.73)9 3
el vlnstd RE RAEY AR FHSIT A
fHo 2 g2 Aoz Yeiged I Sz dnt
249 CTDHEEST vl =4 ASHU 2%
o d¥ APl e 7IEEAH 8], =RVEAYE
e Hlx 9 A 8cle] aeln BHAYANME
A aglel QA YHalel g Aoz
Ebstth(Table 6). E3t ©|E HeES FAH {¥

© &) ARBAE AWEE U=HF0.77), AA

A40.79), 34(0.34, 718 FAH0.50)
a2 FHF(0.55 A Aoz vyt

V. 48 % 0%
2 dFe FRAARAEAY A E Fri=TE

AHEEl MY AJAEEE HIRR) A%
2202 AxEch

A QA AR Y AFEAM | JHY 71 RAHY
7P 53 873 (349 MAs9) & Hg + 3l
£ W7t=T (checklist) & AHg-3he Aolgtn & &
Ak a3 o] Fief dig A7 2 Ft A9
At AEI oM ARHUAT A=
7] A9 F#&E& F dojva sle 4dFelth 1
B¢ NEE FHARAHAE A EE Wk A
% checklist2¥ ANSI-Z-365(1995), RULA
method (McAtamney$} Corlett; 1993), Drury
method (1987) 5°] led, 2de] #HE ¥, A
A, HE Fof FHE FoiA JiLE FEHE 7HA
T gtk "% EEATA2(ANSI, American
National Standard Institute) 7} F&o] ¥} At
A, BE7E, 2P, dithee] "E7HEC] S
Htn ke H7HA (Checklist) 1 ANSI-Z-365€
olF sigz=Zolet H5d HAHolztne £ & gle
o), Z1Eide AuEe SEFA A8 41 3
gatA Botg  A=E & B sa 3t
o] Checkliste 9709l #1882 (repetitiveness,
load/force, awkward postures, power tool
use, pressure points, same position, environ-
ment, keyboard use and administrative con-
tro) 2.2 o|£0A led EXATAIL 103 o]/l
A AL FAAMIAR i AY=sT A
AY = (lower risk threshold) & Z#de Aol <
Asrg A7rEA FAo] Hasde Aol
o] Checkliste AH89 o4z AAUe 71
A dgithes Aol lolM Aoket AHe] e ¢
A 1034 A7 H88HA] 93 ofx NPT
g "AEAgrt AAHA R e Aol
#3H RULA+ Rapid Upper Limb Assess-
ment®] °FolZ, Wgolut F4d] 3le)M ANSI
Checklist2th 8338 13t AE77F A&
FAzl] YrPEE gojglen, A2 IA F7t

A F57F el A¥24L upper arm, lower
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arm, wristel #F Aolm, B4 neck,
trunk, legel &3 ok, F Y4 T Y&
2A vl ¥ F, posture, static muscle con-
traction,. repetitive motion 2831 force® o|F
oA Aem, o] W7k 8UAEE FHY AL ¥
3 12 AAAET) NN A3 73 (A3 4ER) 7A
H=% dA=E sith RULA Methode 39S
AAE EHE 5 An 5¥s) s gagicke
Hell lojr] o $- & o|FHelelm & 4 glor} v
of AR} ALEBI7IC] Boldta] ekm Aol
F2 H3e FHAL4AY Aol Boe
AA Ao ZSHA Agkel AHFIl o AR
J Aeg galA o, & AT ALE# check-
liste oA FAHAGGHE G4 gz 4
2 g EX2g 44 A T+ UAEE ey 3
A& B Peksletn, FHAAANEE AX G4a
o A R HFE AWFHA WA (checklist)
kg g JRAdes AdE HWe4 BN
(baseline checklist)2} & 4 Ut

dutzioz AJHRE HIIET Adels A
4, ¥, A4, ¥, 7E8eE & 28 F
=, /MIEHL ZA A FEGIUSEA, Aol
g, ANASZYEA EY) o2 olFoix Yt ¥H9)
44 g FPHE eFMUBEHYeZe Yo, A4
4, Hand Dominance(FZ Alg3le €) $o|
k. WA o7t BESFE, Ao Y52, E
3] 409 ol FofA Y Eo] EolRle Hoz ¢
A 213 (Phalen, 1972; Cannon, 1981;
Tanaka¥, 1988) Aol ZA$ole olde Ae
EE dFoA 4ol dAel A$RT WY 9y
=7t & 32z JEldd, E3] Carpal Tunnel
Syndrome®] 7%+ 2 @& SlolH dAEG
AAe 24, BAle 10u7R & Aoz vehd
o (Tanzar, 1959 ; Kendall, 1960 ; Phalen,
1972). £22 Hand Dominancec] #dldg
Kelsey(1982), Acheson(1979) 52 |77
o3d QEE3tole WAl go| f&Fo] By we
B CTD f¥Ate] A%, F & 250 d43te 4
F71 AA A 9 W ool He AoZ e
k. 2 dFelde A 544 AYatiA B3
F e A7 2] dEe) Al 50 BE &
T2 E4eA A3

WEE AA] A9} vlmald #Ae] Y
o slelA 743 & wslke AYe dedls) e 3
ARizolth ol o|f2 FHYYHAYE RSI
(Repetitive Strain Injury)2ta ¥27)% 3= o
olgx o2 AP FoME FE A A B
HE APVl F24L ¢ A} o] RAL ¥
dHez 13y e Ao|FElH 25
o] iy PRE dojof P}, K3 b5 AT
494 255 d¥se 8% Y 2
10,000 3 °|8td A= AAYE, &F AY T
10,000 - 20,000 3l £948%=, 20,000 3 o)A
2 IMYP=2 FEEIY (Burt & Boiano, 1990).
olg B dFUAel HEY Hole AYAIL 60
2, 283 2, 2% FHALE 7z 1080 n
718 W eAAIZE 400 Bl il HeldtH
9 25 3 olgle]d AY, 25 - 50 HolH 9
&, 50 3 ool nAY Agdew BFEY 4 3l

Al do}, old ZHelA B W £ AFelM miE

WA Agle WEe) BdE AYEs) e go
56 dvtst £ Age 2 AUEs} e we R

o2 JERT. oA FEY YFo|UME 2tz

9] Zglo] uf$ WE, G dolde 24P &
A4 H¥ + gle R A god MAH #
AT Ze dAoR o|HY EAE #aY &
ReEg Algd,

dutdo g oj el Eehyd FUAME A
& goj=d Wt oy} ALY A A
ot %2 ook 53] abHe lojA FHA
AR g0 F@Rsle] FodA Holol 3t AF e
2, &, o7, A, & % &2 F ot E3
BER 9} &E299 aAAE 4 (grip strength)
olv} MAY (pinch strength)ol & WS oA
A 27 B Y FU e 3YE soide 01
2 go] o dasddn g3id Uk (Terrell &
Pursell, 1976; Hallbeck%, 1992; Lehman's,
1993; Fredericks®, 1995). ¥ ARiaolxie} =
HES QANFEH 2QA B of Ao RE A
A F-AollA of - dotgh ab4 820 ol Eda
I e Ao JEyt. 71&9 dFoA Bol o
¥ o794 (shoulder abduction), £29 F&
/A1 (wrist flexion/extension) ¥ 3t ojuz} o)A
72 FALAAAAR A7) slojA #AF AFHA
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U 2A1H (neck extension), 32EH (back
flexion) 52 AME X¥3n Je AL R &
ghatin & 4 dch

Arle] e P& FAYGHAY T AY
< nAga gl AN 2RE A PRl
A E23F e vig oEm, A4 d¥e A
Z3ltielx Borg Scale(Borg, 1990)3 #&
Psychophysical rating ({ &8 2¢)& o]43t
o Aoz P AL uHHE F de T
Holg o] Aol mAdYAolA Scaleel chiied
FAE AAo s H R 22 foldAe &
o} webA Al haE e ARiA ERe 84
9 A, 9AY Foldre W == ¥ & 33
she Aolth & dAFoMst Zol HuFA 2e
H|RIZbEE AE7IZE W7 E HEE Aode o9
Ze &8¢ Wyo]l ¥AHoR ol H&HY &
Atk B AFelA HEF FrMAME ANSI-Z-
365(ANSI-Z-365, 1995)2] “load/force’ #¥& 11
2 AHgEisich n2lg AYES] § a9E Ay
2 dwbEQ] FALIAAAY Fd AFelMe o
4 ARE vjEl] AL FFEE AFAYG Y&
Aoz gol e Ao JgHYT olE{ &
He AAMYAEY b B U ol =AM
JEY ¥ AUz} At w4 A
WA BEE o gole Aol Algdnh

£ griddAe AFAJAE, AR, Aydd
o] g4, FF, AYuY 234 F AFAA dF%
891E o}9]d| % th& Checklisttt o]H 2] CTDE T
(Cannon, 1981; Kroemer, 1989; Karwowski,
1987; Radwin &, 1990)¢llA CTD ‘dAel g4
uAckn g4=He o7 kA 71 8QlER 3
Aok £ ARAe] AAE Folre A A3
AH, AE FF AH, 225 AP & ol ¥
Aol g age] 44 7HsdE A 8 5 e 89
Eolztn #adc

g B AR 2R s diEt HEE HIHA
g AHga ¥ As 4 2AE FEAS € $HF
o} 2 {13839 AREAE Huny ¥y
£(0.77), AAAEF0.79), YHS0.34), 71E &
AA4(0.50 283 FHS(0.55) Q1 AR e
woh & Heote] Audde § ¢ eRPAF
o] 9oz 8 ¥ ¥ou FHEH} V= R &

A e & A48 #AE B & FHjde W
= 54 9 A4 59 g AL e Aoz
el & fHe e 2MAGPe] ARJER slo]
Me WA Hot dARc o& & JERE N
L A 8Rlo] Folot YPNYUTE F 4% ¢ &
Utte A& gnsin FFRo2E ol AME
Tof T3 2MYFHE BB Sddldor & A
olt},

o|AI7A & felvtetell A it ofe} TN
Ao g FHUFLS AU AYE /o) Wx¥s
3 e Aoz FEA AT 2HYFE o
¢ ATFAAQ EMe HRSNT) AR ol
ZE Age AT AR EC] ARRVA FH9
‘AR iyt APA el fleiM7t ot AYA
9 ATLFEAHQN BN BEAd sdAgn wdd
o}, dutdoz Aol ¥ FAHYAAHNE B
Mg F2 lines} HolUEe AXYE FHo2 P
7 gt} & FHIHAR dF= F2 VDT
AubAl G Mol A o} 2 et B AF
of e PP n AiRoz 2MYFL B¢
HHEA-E olr]Ele #he] high tech, service
Adgeghs ARzt dn olAE FEAYHY A
AE 7K1 7] WEolct F3I 2HAFY A
44 23713 293 P & 33
Fo] olA7A Azbgitel Foff LRolA A
AAE ATE A R AT ol /T gty
£ AP e EH3] et g ALt Ftt
AJBHE 7Re ZAAF FAQ B ] ¥
HANAHEE A7 ol2¢ YA EF "lojy
A BNE stmal sl BNAS AAZ oAz
A FHAGAYA YRl st AFAAH] BEMNE
B9 d AYA JFFe AR o 54L& 1y
t} B3] Aacle Mg E & & gle
Z 71F FEHYAANAY BN e naiska] ¥t
d e HE8dE #E 4 e, 249 o
EAHQ AYEL AA 2 AN FH)GY AR &
A d¥=s s Eon gzgd FFHoEe
ZMh9] ARYE Ui F o HAFHA YL &
o] 2AYF /e AAE Helzin Hrtste A
o] ¥asch

old EAIEo] digt Ukl geve ARG
Aujx] R AAA Fol AMAE & oy, =HAF



9] AL dukAZdMEANH Aol FY3 Hoisl
Al 3 A[FNAE A SR BAE d o] o]
A iy =% f4xoz shsdhn E&AYA R
olt}, B ZAME BEl TAHAFAMY AY A
Holi1 B&HA THAIAAAYE P Yuty
A A (Rl HAR)E & o} Jvigz
Z} ARl g gE A oigdidE AAstn
A= RAo] wl % Fadcia AtRET olAE
el e 4 UM AFH 2AUF B/ AYgg
Egd i BAHQ ¥4o] @astn FAAL
= 923 #&e& Al A He] dasich AH, §
MGG Hnbel] dhidle] ALFEHA FHo
48 F A APA e JARARS-E AN
3 EX, Z} BAM RE AYES 1 54 ot
2 Group2® /39 2} Groupsl 24y del
FAAFGAE AY points WAHAE A
Z2dolA Edstm AA, £2" 24 ZAJY A4Y
points} - ABFARYA7 G GASEE et
3] Fr=slEia i ¥4 BRI ARjAte] &
A& SRR st YA 22271 AEH
o2 99 APIUE g8 YrieE sodnt. o]
e 71Ee ARAT &) Al AAE Y
2% dubql Aold™ AU wk} 1 Fgo] o)
T NE3A AFE geds AEdE der o
uhA| A A o YAEAo] mil g O E ZHPF PN e
ole} e CTDel wigt Mdout(ta) dele B3}
o] Ar|HoBe AAA, WM, E&A FHHAA
I A3} oS- Hejuelal Hol Mzl wgtelr}
53] 2MAFY T AATIT S & A
Me oo e A& BA ziqlelr B g ol
AL A9 v g A R AMY P FHAY
HIE A $835) AXsn FPEhe Ao B
olgtx Ajztgrh
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