A9 A 3kE] ] AlISE H25005 89)
J Korean Soc Occup Environ Hyg 2005;15(2);104-113

Aukg 2 Az 718499 AR A9 e
$1g A 74 g vl

Az A - RS - ARE - $AF - A - olEY

-0,
2
=
-l U
El
[
A
e
rN
oft
o
M
.
r)'
=
-l {
el
Ao,
i
=
1o
2
ok
N
(e
o2
Ao,
ok
£l
112t

Comparison of Three Methods Assessing the Ergonomic Risks of Manual Lifting
Tasks at Ship Engine Manufacturing Facilities

Sun JaKim - Yong Chul Shin* . Boo Wook Kim - Hyun Dong Kim - Ji Hoon Woo'
Dongmug Kang' . Hyun Seok Lee

'Department of Occupational Health and Safety Engineering, Inje University -
*Department of Preventive and Occupational Medicine, Pusan National University

A variety of ergonomic assessment methods of lifting
tasks known as a major cause of work-related lower
back pain have been used. But there is a limited
information in choosipg the most appropriate assessment
method for a particular job and in finding out strengths
and weakness of the methods. The purpose of this study
was to assess and compare the ergonomic risks of lifting
tasks in a marine diesel engine production industry by
three lifting ergonomic assessment tools widely used:
the National Institute for Occupational Safety and
Health(NIOSH) Revised Lifting Fquation{NLE), the
Washington Administrative Code 296-62-0517(WAC),
and the Snook Tables. Lifting index(weight of
load/Recommended Weight Limit) of NLE(LIne) was
above 1 at 34 tasks(75.6%) of a total number of 45
lifting tasks. LI of WAC(LI«x) was above 1 at 11
tasks(24.4 %). || of Snook Table(Llsx«) was above 1 at

29 tasks(64.4%). Thus, LI was high in orders of Ll >
Llsww > Liwac. There were significantly high correlations
among three Lis(p<0.01). The correlation coefficients
between Livt and the other three Lis(Llwac and Lisroo)
were r=0.93 and r=0.88, respectively. The linear
regression equations were y = 0.444x + 0.11(-=0.93)
between Live, and Llwac, y = 0.93x + 0.008(r=0.88)
between LINLE) and Llsw. The LI values by WAC was
significantly lower than those by the other tools. The
compared features, strength and limitation among these
tools were described in this paper.

Key Words : Musculoskeletal disorders, Ergonomic risk
of lifting task, Snook Table, NIOSH Lifting
Equation, WAC
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Table 2. Ergonomic risk evaluation results of all manual lifting tasks by three assessment tools

_ . NLE ’ WAC Snook Table
No. Handmg parts Welght RWIL:  Llw i "'RWLW/\CC LIwact MAWL ¢ Llsnok’
1 Face-cutter 25.0 19.0 1.3 31.7 0.8 16.0 1.6
2 Boring bar 19.5 13.3 1.5 31.5 0.6 13.0 1.5
3 LFTNR3 35.2 18.1 1.9 40.9 0.9 14.0 2.5
4 20V 538 26.8 17.6 1.5 40.6 0.7 12.0 2.2
5 Lina disk 18.6 7.2 2.6 17.2 1.1 11.0 1.7
6 Cylider 27.0 13.6 2.0 31.8 0.9 13.0 2.1
7 Disk 19.0 14.2 1.3 31.7 0.6 13.0 1.5
8 Foke road 12.2 11.2 1.1 18.2 0.7 12.0 1.0
9 Con-road 24.2 11.2 2.2 18.1 1.3 12.0 2.0
10 356 Con-road 5.2 11.2 0.5 17.9 0.3 12.0 04
11 Raina 18.0 13.1 1.4 18.2 1.0 12.0 1.5
12 Con -road 14.0 9.7 1.4 18.2 0.8 13.0 1.1
13 Injection pump 84 114 0.7 22.7 04 15.0 0.6
14 Boring bar 25.0 9.2 2.7 18.1 1.4 12.0 2.1
15 MVE71 12.0 13.0 0.9 25.0 0.5 13.0 0.9
16 MV538 18.0 14.3 1.3 25.0 0.7 13.0 14
17 Raina 11.4 7.7 1.5 18.1 0.6 2.0 1.0
18 8711 MVC 12.0 10.3 1.2 18.2 0.7 13.0 0.9
19 Air filter tool 20.0 12.3 1.6 18.2 1.1 13.0 1.5
20 MTU 506 10.0 8.3 1.2 154 0.7 9.0 1.1
21 MTU 506-1 8.0 8.5 0.9 154 0.5 9.0 0.9
22 Raina 114 10.8 1.1 17.3 0.7 12.0 1.0
23 956 Con-road 24.4 7.0 35 16.3 1.5 6.0 4.1
24 Cover 9.8 10.8 0.9 15.6 0.6 10.0 1.0
25 Oil tank 33.0 11.6 2.8 214 1.5 11.0 3.0
26 T-cutter 12.0 11.3 1.1 18.2 0.7 15.0 0.8
27 Face -cutter 18.0 11.3 1.6 18.2 1.0 15.0 1.2
28 6NSD 9.6 11.6 0.8 19.2 0.5 12.0 0.8
29 Header 15.8 12.4 1.3 26.8 0.6 15.0 1.1
30 Con-road 7.0 9.8 0.7 194 04 12.0 0.6
31 Cyclone block 11.4 9.7 1.2 18.1 0.6 15.0 0.8
32 Atr filter tool 27.0 14.1 1.9 31.8 0.9 13.0 2.1
33 Cover 10.0 12.8 0.8 25.0 04 12.0 0.8
34 200 @ Boring bar 27.0 10.4 2.6 22.7 1.2 15.0 1.8
35 100 @ Boring bar 18.0 18.2 1.0 31.6 0.6 15.0 1.2
36 3009 Boring bar 30.0 12.7 2.4 25.0 1.2 15.0 2.0
37 NT 023 320 14.2 2.3 31.7 1.0 15.0 2.1
38 Face-cutter 27.0 13.2 2.1 40.9 0.7 12.0 23
39 Cooling jacket 12.0 10.5 1.1 22.6 0.5 9.9 1.2
40 Jig 8.0 7.6 1.1 15.7 0.5 11.9 0.7
4] Bave gear 23.5 11.1 2.1 22.6 1.0 15.0 1.6
42 Main bearing start 9.0 12.3 0.7 23.7 04 10.9 0.8
43 NR20R 29.0 8.7 33 15.9 1.8 10.0 2.9
44 Turbin wheel 20R 8.0 9.3 0.9 154 0.5 13.2 0.6
45 NR24S 16.6 8.5 2.0 18.0 0.9 13.0 1.3

‘Recommended Weight Limit, "NLE | ifting Index, “WAC Recommended Weight Limit,
“WAC Lifting Index, “Women's 75% Maximum Acceptable Weight of | oad,
'Snook Table Lifting Index
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Table 3. Summary of evaluation results for all manual lifting tasks(n=45)

Recommended or Permissible weight Lifting Index
Load weight —
RWL: RWLuwac" MAWL s |
17.8+£8.2¢g 11.712.8 228+72 12.6£2.0 1.6£0.7 08*04 14208
(5.2-35.2)h (7.2-19.0) (15.4-40.9) (6.0-16.0) (0.5-3.3) (0.3-1.8) (0.4-4.1)

‘Recommended Weight Limit, "WAC Recommended Weight Limit, ‘Women's 75% Maximum Acceptable Weight of Load, ‘NLF Lifting
Index, “WAC Lifting Index, 'Snook Table Lifting Index. *Mean = standard deviation, "Range
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Table 4. Correlation coefficients among Live, Ll and | sk

LI LIwac LISnooke
L. 1.00
Ll 0.93" 1.00
Ll 0.88" 0.82" 1.00

x* n<0.01,NLE Lifting Index, "WAC Lifting Index, “Snook Table Lifting Index
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Fig. 2. Regression analysis between Live and Llwse,
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Table 5. Comparison of factors included in the manual lifting assessment tools

Factors

Lifting assessment tools

NLE WAC Snook Tables
. . - Horizontal zone - Horizontal zone
. . - Horizontal location 1)0—18cm 1)0—17cm
Horizontal location(H) HM=25/H 2) 18=30¢ 2)17-25
H=25—63cm) ) m ) 17-25m
( 3)>30cm 3)25—34em
- Vertical zone
. Vertical location - Vertical zone 1) Above shoulder
VM = I Abgve shoulder {above 138cm)
Vertical location(V) 1-(0.003 X IV-75l) 2) Waist to shoulder 2) Knuckle to shoulder
(Ocm <V <175cm) 3 ) Knee to waist (between 74—138cm)
(VM=0, when V>175cm) | 4)Below knee 3) Floor to knuckle
(above 138cm)
. , - 1 lift/8hr
- 1 1ift/2-5min . .
1 liftfmin - L ifti30min
. 23 lifts/min - 1 ift/Smin
Frequency(F) - lift/min . 4.5 lifis/min - 1 ft/Zmin
. 67 lifts/min - 1 1t/ min
- 89 lifisimin e
. >10lifts/min ¥ uﬁ/sg
-ILD<Ihr -ILD<1hr
Lifting duration(LD) - lhr<.LD < 2hr - Thr<I.D < 2hr X
- 2hr<L.D< 8hr - LD>2hr
DM=1(D<25) - D<25
Vertical travel distance =0.82+4.5/D X - 25<D<51
(25—175cm) <51 <D<76
AM=1-00032 XA o
Asymmetric angle(A) (0=<A<135%) ’ 8545 .=O'851 L0 X
. - Otherwise circle=1.
(AM=0, when A>135")
Coupling type:
Hand-to-container - good % y
- fair

coupling

.p()or
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Table 6. Strengths and limitations of the manual lifting assessment methods

Assessment Strengths Limitations
methods
- Easy to use, wide range of criteria
- Economical
- Because of used factor variously, NLE is safe more
than different assessment methods, It reflects a field. - Applies only to lifting
- Lifting task’ s problem and improvement looking for - Requires many assumptions
NLE easily -NLE does not apply lifting task
- Horizontal location: From mid-point of ankles. limitations.
- NLE is base on the Snook Table - Difficult to use in the field
- NLE can of Maximum weigh that acceptable to 75%
of the female and 99 % of the male population
- Maximum acceptable weight 23 kg
- The Recommended weight limit is
- WAC is based on the NLE presented the same weight in definite
- WAC more simply by dividing it into 4 vertical zones condition when vertical zones and
and 3 horizontal zones for the location of the lifting. Horizontal Zone is fixed.
WAC - Horizontal zone: from of foot’ s end - The NLE uses a Lifting Index of 1.0
. to protect 75% of women and 99% of
+ Easy to use, economical men. But WAC lifting calculator is
» Maximum acceptable weight 41 kg based on a Lifting Index between 1.7
and 2.0, so it is not the same.
- Easy to use
- Provide population estimates of worker capacities - May over estimate or underestimate
- Applicable to wide range of MMH actives demands for infrequent or highly
Snook Table - Horizontal zone: from front of body repetitive activities

- Distributions of maximum weigh that acceptable to
10, 25, 50, 75, 90 % of the male and female

population

- Based on what worker will accept,

not what is safe
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