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2001 |10,581,186 | 86,682 1,634 165 10.1%
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Table 2 The regulations for prevention of MSDs : foreign countries

enacted
related legislation principal contents date
(country)
VDT #dAEe] 3244438 s 93t ygo 19884
1-
ANSI/HFS100” = AR A9 =3 (workstation)? #elA NS N
o 2o (M=)
. 55 715249 AH(meat packing) S tig <1zFFst4 | 1993d
ANSI BI1.TR” e ] packing o
Ay AR A (M=)
AR A BAE FEAALS S e A4y 19964
-
ANSI Z-365" B, o8l whe] Ug, s $d S o <U1=?L>
sk Ul-&
California’s RMI Standard, |48t 48&57], J48WE, usg 2 Fd 2473 19974
SECTION 5110" Bkl g (v =)
Victoria Revised OH&S
4 15|
mapual handling 444 MNelA manuals handling @5 AnE 19994,
Regulations 1999 code of f_ 2000
MSDs®] 9 Azt &
practice for manual (7 =)
handling 2000""
1181 o]&S A&RAA A= 28)ste AT
Ergonomics program: 29 ¥ 20004
. A FAHNE SZAAES odz] &S 9
CFR Part 1910 o i ¥ (W] =)
T3}
ACGIH, Hand Activity |mono-hand 2t} liftingoll 7]91st t=AAAZS]| 2001
Level TLV, lifting TLV'Y |#48 B2 o2 ve|7]FE A4 (=)
Health and Safety Act,
i !
code of PracFlce for MSDsE Zo| 3 VDT Z24e A7 ohde = 19914
Manual Handling 1991, 20004

vl Ao ER4e Aot
and draft 2000, code of | = (FAA=)

Practice for VDTs!™

European Union(EU) |2&FE2 7|4 x|, 29 =32, AR, FA, A4 1990
directive 90/269/EEC |5 < %314 manual handlingsS 3 3stAY A3 sk (EU)L
Manual Handling'® EE Q9

European Union(EU)
directive 90/270/EEC Work |visual display ©%7] & Al&3t= <2259 A43|  1990d
with Display Screen QFA (EU)
Equipment (DSC)'”




Table 2 The regulations for prevention of MSDs : foreign countries (continued)

version 19881), updated
1996™

enacted
related legislation principal contents date
(country)
Manual Handling
Operation . - 1992
]_ -7 0 o] =
Regulations(based on EU manual handlingd] & 28F2] 2% (4=
Directive 90/269/EEC)"®
Health and Safety Display |visual display ©@@71& Abgsts =229 A4¥ 19924
Screen Requirement'”  |¢Fd (F=)
Victoria Occupational
Health and Safety 19884
Regulatt%onsflf’gi CnOdel of | 4ol WolA manual handing Q% Awd| 19904,
e b e e g s |
Occupational Oveyuse (2F)
Syndrome 1992%
Ordinance on Safety and
Health protection for the | ZF&oNA Z2AES] A3 <tdS FA717] | 19964
Manual Handling of Loads | %13t f 4 (54)
at work?
AFS 1998 : 1. =737
1% 1o o
AR AGE AL N aq ane zase age gAw SA4 A 0w
Ao S 5 = 5O = 5l = =
AFS 2000 ¢ manual | 1 /H P SRS S asben s el (29 9)
handlingol] wja z=3*
British Columbia | Z=AA-&e] P& Lo A Az 918 1998
Ergonomics Requirement™ | & 7-A}8} )
Saskatchewan
78 to 82 and 470(first | e o= A¥, ASEHT wA4Y sem viklshe) 1996d
HA8E Hagskr] Ag A (Nkeh)
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4 W AAA AE wEoR AEA o7t Ha v
Table 3 The regulations for prevention of MSDs : Korea
5 ; | W enacted
related legislation principal contents
date
wge] zAe) hk AT o)
At AR AN 242> gl = ]_ g e AR 2002. 12. 30
S AAAR el el 23}
AARA7Z BF FHP | ZFAARGARAOR Qg AZFAN o | 2003. 7. 12
. FAFAIGLEZ(VDD)FH 5= A
e 1 =20) . |
=ER A A2000-71% Lo 2000. 12. 30
=23 34 #2000-7235% ety 22z 2] ] A 3 2000. 12. 30
=22 34 #2003-245% TEAAR S22 e 2003. 7. 15
KOSHA code H-05-1998™ A QEdWS 95 a3 1998. 10. 1
KOSHA code G-06-1999%" o1 &ut ckd Ao w3 A A 1999. 12. 15
KOSHA code H-30-2003" TEFAATFAD FaA A N A 2003. 6. 15
KOSHA code H-31-2003% AMG G 2EAAAEE gAYz 2003. 6. 15
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T A A 1307 G2 9S dAE7F H7F 71H e RULASF REBA

3 AxE obef o] Table 1191 YeRARA

Table 11 RULA®} REBAS] action level(final score)

S 2 RULA %< REBA A4
1 | =3z o] 2(4) 1(2)
2 | golZHH 2(4) 1(2)
3 | HAAYE 2(3) 2(4)
4 |INCH 2(8) 1(2)
5 | iR edd 2(4) 1(2)
6 | SAWEH 3(6) 3(8)
7 | Al EFxA 2(3) 2(6)
8 | AleolEwtt 2(4) 2(4)
9 | FolZAZHEH 3(5) 3(8)
10 | ZH8H 2(3) 2(5)
11 | HZAIESH 2(4) 3(8)
12 | 59 A 83 2(4) 0(1)
13 | 595l 3(5) 2(4)
14 | AP (el 7)) 2(3) 2(5)
15 | APFCIARAD 3(5) 1(2)
16 | &AFAFHF 2(4) 2(4)
17 | 25F-AFHE 2(4) 2(6)
18 | FHFH 2(3) 1(3)
19 | x5 3(5) 3(9)
20 | AAAEA 2(3) 2(4)
21 | 23 2(3) 2(4)
22 | TIGE# 2(4) 2(5)
23 | HElFB¥A 3(5) 2(4)
24 | Fit Up 3(6) 2(7)
25 | ESAH 2(3) 2(5)
26 | 2k A 2(4) 2(4)
27 | Al=Ed 3(6) 2(5)
28 | wjHA A 2(4) 0(1)
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29 | Fo|ZxH 2(3) 2(6)
30 | HjHEH 1(2) 0(1)
31 | #ALAFHF1 3(6) 2(4)
32 | BEAAFAF2 3(6) 3(9)
33 | 2% A 3(6) 2(4)
34 | o1x=g A 2(4) 2(5)
35 | LEANY 3(5) 3(8)
36 | +HEH 3(6) 3(10)
37 | EA AsFHF 2(4) 2(5)
38 | UxH HEY AF 1(2) 0(1)
39 | dxg &HCrHREY]) 2(4) 2(4)
40 | A9 A 2(3) 2(5)
41 | AR A 2(3) 1(3)
42 | ¥ A =} 2(3) 2(4)
43 | 2%9 4(7) 3(8)
44 | AZHFH 2(4) 2(6)
45 | 2ZHYArat 3 2(7)
46 | #o1¢ 4(7) 2(6)
47 | EYA 1(2) 1(2)
48 | T3y 3(5) 2(7)
49 | AMEY 4(7) 2(4)
50 | Hl &A=} 3(5) 1(3)
51 | &AZHHAR 3(6) 3(8)
52 | 2ZHAMY 1(2) 0(1)
53 | 8 (1R 1(2) 1(2)
54 | A A4 1(2) 0(1)
55 | 5% 2(4) 0(1)
56 | A4 2(4) 2(7)
57 | 8- &AAD1 2(3) 1(3)
58 | ER A2 2(4) 0(1)
59 | AdgdeA 2(4) 2(6)
60 | LUGHH A st 2(4) 2(7)
61 | FAAEES 2(4) 2(6)
62 | 9ulg-A 3(6) 2(6)
63 | A3l 2(3) 2(4)
64 | F5COEH 2(4) 3(8)
65 | AT 42 1(2) 0(1)
66 | H-A]--ut 2(3) 2(4)
67 | &41 3(6) 3(10)
68 | &%2 3(5) 3(8)
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69 | A3y 2(3) 1(3)
70 | A= d 2 oej 2(3) 1(2)
71 | A A 2(4) 2(4)
72 | B 2(4) 2(4)
73 | Ef=ridd 2(4) 2(6)
74 | F-A Lk 3(6) 2(7)
75 | A% BAHE 3(5) 2(6)
76 | F-AFHF 3(6) 2(7)
77 | FEEH I ET]) 2(4) 2(7)
78 | AMFE&H 2(4) 2(4)
79 | &H- (R 7]) 3(6) 3(8)
80 | LE7Y 2(4) 2(6)
81 | gpo]ZHH- 3(5) 3(8)
82 | FHH 2(4) 2(4)
83 | vt A= o] 2(4) 1(2)
84 | HAI& (o)) 2(4) 0(1)
85 | HAH (D) 3 1(3)
86 | 2~y o] 4(7) 3(8)
87 | HJAELS ) 2(7)
88 | Z&t=md et 2(4) 2(4)
89 | FAFHTF 3(6) 2(5)
90 | LEANF 2(4) 2(6)
91 | A4 2(4) 2(7)
92 | HEHUT-EF 2(4) 2(5)
93 | #HAHF1 3(6) 2(6)
94 | ZAFH LA 2(4) 2(7)
95 | =A&4 2(4) 2(6)
96 | FHF2 2(4) 2(4)
97 | dmEHHT 2(4) 2(7)
98 | 3 2(4) 2(6)
99 | FolZ&A 3(5) 2(7)
100 | A3 8) 2(4) 2(5)
101 | 232 o] 2(4) 2(5)
102 | HHF-4ddt 2(3) 2(5)
103 | A5 4t 2(4) 2(5)
104 | &4 2(3) 2(5)
105 | AM 3(5) 2(7)
106 | &4 3(6) 3(9)
107 | # 54 2(3) 0(1)
108 | ¢+ 1(2) 1(3)
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109 | £t 4(7) 2(7)
110 | APA 2(4) 2(5)
111 | A58 3(5) 2(7)
112 | CO.&%1 3(6) 2(7)
113 | CO.&%2 3(6) 3(8)
114 | A7 FH1 2(3) 2(4)
115 | A7 F 52 3(5) 3(8)
116 | CO.&43 2(4) 2(4)
117 | CO.8%4 2(4) 1(3)
118 | CO.&%5 3(6) 3(8)
119 | AHH3 3(6) 2(7)
120 | Aot 4(7) 2(6)
121 | CO.8 %6 3(5) 2(7)
122 | A=A 2(4) 2(6)
123 | APA 2(4) 2(6)
124 | A 3(5) 2(6)
125 | CO.&37 3(5) 2(7)
126 | A2+ 5 3(6) e
127 | AAsdd 2(4) 2(7)
128 | ARA 4(7) 3(10)
129 | ARA 3(6) [ (7]
130 | CO.8&%8 3(6) 2(7)

1307019 99 FYES o= RULA H7F 71Hoe 2 BAs A3} action
level 3, & AEAQ A& w2 AA7MAHS gt 2ol 4471(33.85%)
2 YERa REBA H7F 7|He g A3k A3} action level 3, & FA|7F &

Qa3 2ol 2070(15.39% )2 e TE 18]35 RULACIA] action level 4,
= QAL S24HAQ1 Aol 8= &Yool F 7/0(5.39%) 2 YERRE
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Table 12&

checklists 483 & ZAyo|r},

Aol AR =AY

13071 <]

Table 12 checklist -8 A3}

A E- O

fgo

= ==

_ checklist
M SRk RULA &% REBA 3=
1 g o] = A
2 vlo] 3 FH
3 HEANE
4 NCH ¢ A 90° ol E9. | 2 90° o| & EH
5 Wzl s Ak
3 L | E 200 ol 2,
6 SAW-&# G GO S = S2) o 75
7 Aol ExA
8 Aol &t
9 o] TN XHEH 25 oW =
10 =8
11 HEAELH =& 60° ol =F4 | 5H 20° 0ol =
12 E59% A5 83 L & A
13 EE9% 58S A & AA
14 APl E7))
15 AHECAAAD = A = A
16 2 AFH S E5 60° o] A =3
17 e E5 60° o|A} &
18 THFH
19 A =% 60° o] = = 34
20 A AAEH
21 ] 23] =4k
22 TIG&H BE 60° o) =3 | E 20° ol =+
23 HE|FH XA £5 60° o] A =3
24 Fit Up = A A
25 E5AY
26 ks A S 90° o] 9 | F 90° o] EF
27 Al 2~k E5 60° o] =3 & AH

,32,



Hr HrHr Hrl [ Hr A Hr Cinicinicinicinicie
T T i (T T T i | T | T | rh |
I Y ~ NroNro Nro JXH_ ~ 1r1rnAro
o oo o oo o (=] I ool iroairn
o o |o o o |o o U.fv o o |o |o
(@) (@i (@) (D) @) (@) (@) [@lielle]
(@] A A (@] A A (@] (@] A | A
B B (e Hr| (=R mjr B | B | | | i
T Hr A T Hr A
< xR T T ! T i
2o WO B %o o 2o W B %o
L T (I o ey
S :.L o o S 8 :.L o |o
ST o 3 3 S ® o 3 3
Po T BH 1o o Mo T BH o/ 1o
on B Hjn bR on % x i
HTM
s ~ — |
™ my Mﬁa’ﬂr ﬂﬂ_ﬂﬂ ol n- uﬂ Mumm et
O 1)
X o B i e R ST gt XX do
7 I 50 o K2 o X 2 7 _i RS i
= of ﬂaa% Mnum g o wmmﬂ < |%E|%E w
| N | R dlo alo| olo
n_tui
=
VO |O|—H A [ap] H| O | O~ O| AN MO O |D-|c0|OH|O — AN MNFHNO|O|D- |0 DH|O|—H A
AN MmN m [ap] N MMN MM H ||| ||| LO LO O[O |[O|O|O

,33,




i Eiciicinicis Hr Hr M A
M| | T T rh rh T Ty | i
-~ lNroNro “Xu‘_ Nro ~ WI_WI_ Nro
o |ol|ol|o oS o o XK o0 |0
SRR 2 S % pi | ==
A AN || A A (@] (@] (@]
M| (R (R e Hr BT B | (R
A cin imfcinticin A|c nicin cin cin
bl rh THU (T T rh || rh
X0 X0 XO|%0 |l ! X0
o o o|olo]| [1o|o] 4o ele =Ry o o o
o o o o o |o o ﬂo o o o
) ) o000 |90 O Ml e Vi ol O )
()] © © © No}ide) © o |©O © © ©
B 1o o 1o o 1o o 1o o o o
oK allal ol adlat ot ha’ut A alfal Hal o |He ol
! 0P 0, ~
—_ T = | 7| | T Eolkciar ™ N o
— o= K — 2 |ojo = — |~ = N ~
reilalic i | of ﬂﬂ%\ﬂw]uawa/ E@umﬂ ~ | < | o
&o&o.n&omﬂ Z#ﬂlﬂ ﬂXﬂmmH.szv\:i i‘_le‘_ﬂAl FL %ﬂia ‘&l
™ il il do =I|%a o1 0 aiginr of = i~
" ¢+
N H OO - |0 O|—H AN MO [O|I -0 || O|HI AN M| <FH O © ~|0| OO 3456789%
QO OO|O|O|O|D~ |0~ |0~ |~ |0~ |~ |D~ D~ |~ |D~|00|00 |00 |00 |00 |00 o0 0|00 |00 Oy 99999991

,34,




101 23 o] 5 20° ol ==
102 HARAG
103 As At
104 &5
105 AR o5 60° ol =2F
106 £3 £5 60° o|A =
107 54
108 ZHFAH
109 -4k S 90° o] 9 | F 90° o) EF
110 At
111 A5 8-A & 60° ol = | H 20° o1 =
112 CO841 E5 60° o] A &3
113 CO8%2 & 60° ol F3r | 5 20° ol =
114 REEEN]

: 5 20° o] =,
115 AH 2 e
116 CO&%3
117 COy& 74
118 CO.845 Ee 0TS | 500 =5
119 AR FHF3 [AZ90° 0 =1 | AT 90° o) EH
120 qg 2 A = A
121 COE%6 B 20° o)A 2
122 Asdd NI 9P OlT 59 | §1= 90° ol EF
123 AP 5 20° ol =3
124 A A & AA
125 COs&H7 = 20° oA F3
126 A2 H 5 S 90° ol A £ = AHA
127 As At

. | B 200 ol EF,

128 At BE 60° o] &3 N
129 ARt & 20° o] A} =3
130 CO&%8 = 20° o] =

13070¢] &9 2=
7 o1 A3} 6071(46.15%)2 Zdo] A

= 7070(53.85%)% YtEFSET

RULA® F9o #AA 2SS
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4.4 AAYLES HFJA vl THHE

Table 13& ¥ AT AA3 243 130719 FAAES ez RULA

2 REBA ®A4& 2AXA3 A} action levele] 3 oo ® UL A=
checklist® &3} vl #4435+ ZAyjlolt}

Table 13 RULA T+ REBAS9] action level 3 ©]%¢1 2+ 3} checklist

. S RULA | REBA Checklist
A i TES RULA REBA
I o o]l AF ar
6 SAWEH 3(6) | 38) | EE 60° o]k T2 6; ﬂg;; jﬁ;@
9 | Jol=ZMEEHEH | 3(5) £308) |[EF60° Y =
11 HIANELH] 2(4) i SN A =5 5.20° 9l =
13 | £59% 544 30| 2 = Akl £ Al
15 AP (ARFA) 3(6) W12 Al & AlA
19 = HFH 5 3(5) 4 SN | FFO0F | Y = ekl
23 HE|FH XA (@ m2(4) | 8 60° ol =¥
24 Fit Up 3(6) | 2(7) LAk = A
27 Al 2~ ekt 2P =2(8) 8% 60N 2 = A
31 | #AHAAFHEL | 36) | 2(4) | BE 60° o|A} == Rkl
32 | BHAAHF2 | 36) | 3(9) | F A Y A | EAA 5 3
%5 60° o) =T,
33 LEY AP 36) | 24) |3 3] FAl
Ao = walF
35 Q. EINE 3(5) | 3(8) 5 20° o ==
36 TEA 3(6) | 3(10) | S 90° o] &7 | & 20° o] =
43 rZH 4(7) | 3(8) | #& 60° o] Af =3t | & 20° o] A =3t
45 A ZHAAL 3(5) | 2(7) | &EF60° oY =
46 H <18 4(7) | 2(6) Rkl Rkl
48 Elgus el 3(5) | 2(7) | && 60° o] ==
49 A2 4(7) | 2(4) = Al L2 90° o] ¢
50 ) A 2} 3(5) | 1(3) 5 20° o) ==
2Nz gl=H %% 60° o]/bl %E’L’ L o o] Ak hxA
51 LEHFAF 3(6) | 3(8) s12) B3 2o | 20° o] =%
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62 gl 8- 3(6) | 2(6) = 20° o)A =2t
64 F5CO8H 2(4) | 3(8) = 20° o) Af =3
67 |51 3(6) | 3(10) | 1F90° o] £ | 5 20° o] =
68 |52 3(5) | 3(8) = 20° o)A =3t
74 A 8-k 36) | 2(7) | % 60° o] == =2 A
75 | AFYH FAHE | 3(5) | 2(6) | &% 60° o)A =
76 A F 5 36) | 2(7) | % 60° o] == Kl
79 | &HEIEZ) | 3(6) | 3(8) | BF 60° oA =2
81 o] 3 F K 3(5) | 3(8) | & 60° ol = | & 20° o) =
85 E A 40 3(5) | 13) & A & A
S 90° o] £,
86 2~ o] 4(7) | 38) | A A |1 90° oY EH
5g 3]d
87 #H ¢l E ] Al 3(5) | 2(D-EF60° o) | & 20° o] =
89 A F 5 3(6) | 2(5) = A Kl
93 FHHF1 3(6).1. 2(6) | & 600l == = AL
99 vlo] L&A ol 260 5200 o)l =3
105 A 30) |2 R R Y =3
106 £4 3(6) | 3(9) | &5 608 ==
109 s 4D 2(7) | RE00% oY £ |51 90° o] £
111 2584 3(5) W20 | T 8 = | 5200 ol =T
112 COx&751 3(6) ) "BLON | EEPO0Oo| A ==
113 CO&42 3(6) | 3(8) | ®& 60° o F =3 F20° o1 =F
N ; : 5 20° o] =,
115 AzrHF-2 3(5).| 38 512 ooz 387
118 CO.&45 3(6) | 3(8) | ®& 60° ol = | & 20° o] =
119 A7FH -3 36) | 2(7) | FZ 900 ol EF | AF90° o]} £
120 Aok 4(7) | 2(6) A = AL
121 CO,&%6 3(5) | 2(7) 5 20° o] A =3t
124 AP 3(5) | 2(6) = A = A
125 CO&H7 3(5) | 2(7) 5 20° o)A =3t
126 A 7F 3 K- 36) | 2(7) | 1 90° o] Y Kl
=i o ol AN S
128 AP 4(7) | 3(10) | BE 60° o] 23 6; ﬂz;g]io j;@
129 Ao 3(6) | 2(7) 5 20° o] A =3t
130 CO,&7%8 3(6) | 2(7) = 20° o] ==

RULAWFO.2 43 A¥b= 13070 @929 7hedl & 51709 #<iol
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=) 53 51 20
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<Quick Checklist>
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5 771

1. RULA(Rapid Upper Limb Assessment)

12 7ls

RULAS| H7}Ee= A7 24 AAFSE 492 AE vepl= T3 3709 w4
2 PR Hrig el B FalFRde AT = v AR, 7, 2y
A, A ZAAAZE o] HEAA dH HUPERHS A4 AAFAER At
B 2502 e AW A, BE Zh 2R Ak ad]al 253 el it
7F2 ol Foixitt. 19 1.19] RULAS] 7ol thet 7]e7F vehdglet 7t
ARz 1014 7Akel o] Sz YehlolAln Haroll whe} 47)9] Z2=Ad A (Action
level) 2 5ot} M43t nie} o] RULAE ﬂ?jﬂcﬂ] EAhes <=AA A
ek g gelAd el EARToF I ARE AES] gotely] 9% et
LA F5 XS AR e 4 e 1% Aoy By
2 ARGE o A oF & Flojtk

RULA® HzLgehs SHAZE QAR & Fdd dartel ofste] &8
A Aol e aclvtetdt hde fR A Zv(initiator) 24 AHSE o
e AV glvka & Aotk RULAE WIS B 3750 2
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Developing Quick Checklist for an assessment of

Musculoskeletal Disorders of the shipbuilding industry

Nam Joong Cho

Department of Safety Engineering, Graduate School

Pukyong National University

Abstract

Recently, the work related Musculoskeletal Disorders(MSDs) has been an
important issue on various fields of /industries and highly increasing rate
has been shown in the occupational diseases.

Almost all of the works of shipbuilding industry is atypical. Application
of postural analysing system is little ambiguous. we need to find compat
ible postural analysing system for shipbuilding industry.

We analyzed various works by using RULA and REBA and compare
with Quick Checklist that was developed for assessing Musculoskeletal
Disorders(MSDs) in shipbuilding industry easily.

This thesis will give the safety managers easy guideline to assess the

workers’ posture in shipbuilding industry.
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