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A variety of ergonomic assessment metiods of lifting

tasks known as a maior cause of work-related lower
back pain have been used. But thereis a limited

information in choosing the most appropriatz assessment
method for a particdlar job and in finding out strengths
and weakness of the methods. The purpose of this study
was to assess and compare the ergonomicrisks of lifting
tasks in a marine diesel engine producticn industry by
three lifting ergonomic assessment tools widely used:
the National Institute for Occupationa Safety and
Health(NIOSH) Revised Lifting Equation(NLE), the
Washington Administrative Code 296-62-0517(WAC),
and the Snook Tables. Lifting index(weight of
load/Recommended Weight Limit) of NLE(LIxr) was
above 1 at 34 tasks(75.6%) of a total rumber of 45
lifting tasks. LI of WAC(LIwsxc) was above 1 at 11
tasks(24.4 %). LI of Snook Table(Llsx) was above 1 at

29 tasks(64.4%). Thus, LI was high in orders of Line >
Llswk > Liwc. There were significantly high correlations
among three LIs(p<0.01). The correlation coefficients
between Livi and the other three LIs(Llvy and Llsma)
were r=0.93 and r=0.88, respectively. The linear
regression equations were y = 0.444x + ).11(r=0.93)
between LIsxe, and Liwse, y = 0.93x + 0.008(r=0.88)
between LIINLE) and Llsws. 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.

Ia Word;-' Musculoskeletal disorders, Ergonomic risk
of lifting task, Snook Table, NOSH Lifting
Equation, WAC
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Table 2. Frgonomic risk evaluation results of all manual lifting tasks by three assessment tools
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1 A } _ ‘ NLE WAC “77 ﬂnml\'Tjﬂllc
il T | Weight "pwir Lhe | R WL\\ i Lhad | MAWL® Ll
1 Faceeuter 250 190 13 [ 317 08 160 "
2 | Boring bar 195 [ 13315 315 0.6 13.0 ]
3 LFTNR3 352 181 1.9 - 4009 09 | 140 2
4| 20V538 268 176 15 40.6 0.7 12.0 2
5 | Linadisk 186 | 72 26 17.2 11| 1L0 1
6 | Cylider 270 136 20 | 318 0.9 13.0 2
7 | Disk 190 142 13 313 06 | 130 1
8 | Foke road 122 |12 LI 182 0.7 12.0 1
9 | Con-road | 242 112 22 18.1 13 | 120 2
10| 356 Con-road 52 | 112 05 179 0.3 12.0 0
11 | Raina 180 130 14 18.2 Lo | 120 I
12| Con-road 140 | 97 14 18.2 0.8 13.0 I
13 J Injection pump | 84 | 11.4 0.7 | 22.7 0.4 15.0 0
14 Boring bar | 250 |92 27 181 14 120 2
15| MV8TI 120 | 130 09 25.0 05 | 130 0
16 MV538 180 | 143 13 250 07 | 130 I
17 | Raina ou4 77015 | I8l 0.6 | 120 I
18 | 871 MVC 120 103 12 182 0.7 | 130 0
19 | Airfilier ool 200 | 123 16 18.2 1.1 13.0 1
20 | MTU 506 100 | 83 12 | 134 0.7 | 90 1
21 | MTU506-1 80 | 85 09 15.4 0.5 9.0 0
2 | Raim | o e L YE 07 | 120 i
23 256 Con-road 24 .4 [ 7.0 2.5 16.2 1.5 6.0 4
4 | Cover 98 1108 09 15.6 0.6 | 10.0 |
25 Ol tank 30 ils 238 214 15 1.0 3
26 | Tcutter | 120 |13 LI 18.2 07 | 150 0
27 | Face-cuteer 180 | 113 16 182 10 | 150 I
28 | 6NSD 96 | 116 08 19.2 0.5 12.0 0
29 Header 158 124 13 268 06 | 150 B
30 [Conrmd |70 |98 07 19.4 0.4 12.0 0.
31 | Cyclone block 14 |97 12 18.1 06 | 150 0.
32| Airfiler ool 20 | 14119 | 318 0.9 13.0 2
33 | Cover 00 | 128 08 250 04 | 120 0
34 2000 Boring bar 270 104 26 | 227 1.2 15.0 I.
35 | 1000 Boringbar | 180 | 182 10 316 06 | 150 L
36 3000 Boring bar 300 | 127 24 25.0 12 150 2
37 | NT023 320 | 142 23 7.7 1.0 15.0 2
38 | Face-cutter 27.0 13.2 21 40.9 0.7 12.0 2
39 Cooling jacket 120 | 105 LI | 226 0.5 9.9 1
20 | Jig | 80 |76 11 157 05 | 119 0
41 | Bave gear 235 11.1 2.1 22.6 1.0 L 15.0 |
42 | Mainbearingstat | 9.0 | 123 07 23.7 0.4 10.9 0
43 | NR20R 200 | 87 33 159 1.8 10.0 3]
44 \ Turbin wheel 20R | 8.0 ‘ 9.3 0.9 15.4 0.5 13.2 0
45 | NR24S 166 | 85 2.0 18.0 0.9 | 13.0 l.
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‘Recommended Weight Limit, "NLE Lifting Index, * WAC Recommended Weight Limit,
‘WAC Lifting Index, “Women's 75% Maximum Acceptable Weight of Load,
'Snook Table Lifting Index
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Table 3. Summary of evaluation results for allmanual lifting tasks(n=45)

Recommended or Permissible weight

Load weight

RWLu l{\K]I_ﬂ\ACb
17.8+8.2¢g 11.7+238 22.827.2
(5.2-35.2)h (7.2-19.0) (15.4-10.9)

Lifting Index
]_4INLEd
1.6£0.7 08104 1.44+0.8
(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 Lload, “NLE Lifting
Index, “WAC Lifting Index, "Snook Table Lifting Ind2x, *Mean standard deviation, "Range
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Table 5. Comparison of factors included in the manual lifting assessment tools

Factors

Horizontal location(H)

Vertical location(V)

Frequency(F)

Lifting duration(LD)

Vertical travel distance

Asymmetric angle(A)

Hand-to-container
coupling
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Lifting assessment tools

- poor

Snook Tables

- Horizontal zone
1)0—17cm
2) 17—25cm
3)25—34cm

« Vertical zone

1) Above shouder
\ (above 138cm)
2) Knuckle to shoulder
. (between 74 +138cm)
3) Floor to knirkle
| (above 138cm)
|
!

- 1 lift/8hr

- 1 [ift/30min
- 1 ift/Smin
- 1 lift’2min
- 1 lift/1min
- 1 lift/14sec
- 1 Lift/9sec

- 1 Lift/5sec

- 25<D<51
| .51<D<76

NLE WAC
- Horizontal lozation - Horizontal zone
HM=25/H g (l)g‘lg(c)gl
—30cm
(H=25—63cm) 3)>30cm
|
- Vertical locaton -+ Vertical zone
VM= 1) Above shoulder
1-(0.003 X IV-751) 2) Waist to shoulder
(OcI =V =< I175C1n) 3 ) Knco to waist
(VM=0, wher V>175cm) | 4) Below knee
| LIfy2-Smin
« 1 lift/min
- 2-3 lifts/min
- lifts/min . 4-5 lifts/min
- 6-7 lifts/min
- 89 lifts/min
- >10lifts/min
LD=<I1hr -LD<1hr
- Thi<LD<2lr - Thr<LD <2hr
- 2hr <D< 8lr - LD>2hr
DM=1(D <25)
=0.82+4.5/D
(25—175cm)
AM=1-00032 X A . A>45°=085
(0=A=135) Otherwise circle=1.0 ‘
(AM=0, when />135") ‘ e diee=L.
| Conpling type:
- fair
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Table 6. Strengths and limitations of the manual lifting assessment methods

Assessment
methods

Stiengths

- Easy to use, wide rangeof criteria

- Economical

- Because of used factor variously, NLE is safe more
than different assessment methods, It reflects a field.
- Lifting task” s problem and improvement looking for

NLE easily

- Horizontal location: Frem mid-point of ankles.

- NLE is base on the Snook Table

- NLE can of Maximum weigh that acceptable to 75%
of the female and 99 % ofthe male population

- Maximum acceptable weight 23 kg

- WAC is based on the NLE
- WAC more simply by dividing it into 4 vertical zones

and 3 horizontal zones for the location of the lifting.

WAC

- Horizontal zone: from of foot’ s end

- Basy to use, economica

- Maximum acceptable weight 41 kg

- Easy to use

- Provide population estinates of worker capacities
- Applicable to wide range of MMH actives

Snook Table

- Horizontal zone: from front of body

- Distributions of maxinum weigh that acceptable to

10, 25, 50, 75,

population
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Limitations

- Applies only to lifting
- Requires many assumptions
-NLE does not apply lifting task

limitations.

. Difficult to use in the field

- The Recommended wveight limit is

presented the same weight in definite
condition when vertical zones and
Horizontal Zone is fixed.

- The NLE uses a Lifting Index of 1.0

to protect 75% of wonen and 99% of
men. But WAC lifting calculator is
based on a Lifting Index between 1.7
and 2.0, so it is not the same.

- May over estimate o1 underestimate

demands for infrequent or highly
repetitive activities

- Based on what worker will accept,

not what is safe
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