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Abstract

Occupational low-back pain is a common occurrence in industrial employees. The lifetime
prevalence is up to 70% of working populations in industrial countries. Pathology of occupational low-
back pain commonly involves the back muscles, tendons, joints, vertebral discs, nerves and supporting

structures. This can result in severe debilitating pain and numbness that result in lost work time and

personal incomes, as well as less productivity plus medical treatment and compensation COsts for

employers.

The goal of this article is to review the knowledge of the physiological natures and causes of

problems, and then focus on the NIOSH preventive assessment method, which compares the physical
demands of certain manual lifting tasks. In preparing for assessment procedures, the analyst must
decide which part of the lifting job should be analyzed, and then carefully collect data from the relevant

task variables. The following computations are required. A Recommended Weight Limit (RWL) should

be determined in order to identify the stressful lifts. The assessment is completed on a worksheet by
determining the lifting index (LI) for the task of interest. This is accomplished by comparing the actual
weight of the load (L) lifted with the RWL value obtained from the lifting equation. Finally, use the

RWL and LI to guide the ergonomics design or redesign in case of the jobs with lifting indices above
1.0 or higher.
The NIOSH lifting equation provides some assessment utility, although it is limited in some

conditions. It can certainly be used to identify specific job-related problems which are a step toward

effectively controlling the hazards of low-back injury from manual lifting while at work.

Keywords: Occupational health, Risk assessment, Back pain, Ergonomics, Lifting equation
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auls nmsana (Metric) n1saIm (US)
LC, Load Constant 23 kg 51 Ib
HM, Horizontal Multiplier (25/H) (10/H)
VM, Vertical Multiplier 1 - (0.003[V - 75]) 1 - (0.0075[V - 30))
DM, Distance Multiplier 0.82 + (4.5/D) 0.82 + (1.8/D)
AM, Asymmetric Multiplier 1 - (0.0032A) 1 - (0.0032A)
FM, Frequency Multiplier NI 6 nINMN 6
CM, Coupling Multiplier M 7 NN 7
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- | . E - | . .
A1314N 3 ¥ Horizontal multiplier A319M 4 711 Vertical multiplier

H (in) HM H (cm) HM D (in) DM D (cm) DM
<10 1.00 <75 1.00 <10 1.00 <25 1.00
11 0.97 20 0.89 15 0.94 40 0.93
13 0.77 37 0.78
25 0.89 70 0.88
14 0.71 34 0.74 -
15 067 5 069 o B e
16 0.63 18 0.66 - 0.87 100 0.57
17 0.59 40 0.63 40 0.87 115 0.86
18 0.56 42 0.60 435 0.86 130 0.86
19 0.53 44 057 50 0.86 145 0.85
a0 050 4 y 55 0.85 160 0.85
91 0.48 48 0.52
G0 0.85 175 0.85
22 0.46 50 0.50
70 0.85 =175 0.00
23 0.44 57 0.48
24 0.42 54 0.46 o 0.00
25 0.40 als 0.45
=75 0.00 8 0.43
60 0.47
63 0.40
>63 0.00

-J i ’ - v r
AT1319N 5 /1 Distance ua:z Asymmetric multiplier

D (in) DM D (cm) DM A (9 AM
<10 1.00 <25 1.00 0 1.00
15 0.94 40 0.93 15 0.95
20 0.91 55 0.90 30 0.90
25 0.89 70 0.88 45 0.86
30 0.88 85 0.87 60 0.81
35 0.87 100 0.87 75 0.76
40 0.87 115 0.86 a0 0.71
45 0.86 130 0.86 105 0.66
a0 0.86 145 0.85 120 0.62
55 0.85 160 0.85 135 0.57
B0 0.85 175 0.85 >135 0.00
70 0.85 >175 0.00

>0

0.00
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A ‘ ST
@13 1N 6 71 Frequency multiplier

d
Auf FM

Tundazyanan ity (Work duration)

<1 s | <X <2 %l 7 < X <8 $2lus

#—ﬂ‘#

(F) V<75 cm. V275 cm. V<75 cm. V275 cm. V<5 cm. V275 cm.

——_——*_——

A
AT U

<02 1.00 1.00 0.95 0.95 0.85 0.85
0.5 0.97 0.97 0.92 0.92 0.81 0.81
| 0.94 0.94 0.88 0.88 0.75 0.75
p. 0.91 0.91 0.84 0.84 0.65 0.65
3 .88 0.88 0.79 0.79 0.55 0.55
4 0.84 0.84 0.72 0.72 0.45 0.45
5 0.80 0.80 0.60 0.60 0.35 0.35
6 0.75 0.75 0.50 0.50 0.27 0.27
7 0.70 0.70 0.42 0.42 0.22 0.22
8 0.60 0.60 0.35 0.35 0.18 0.18
9 0.52 0.52 0.30 0.30 0.00 0.15
10 0.45 0.45 0.26 0.26 0.00 0.13
11 0.41 0.41 0.00 0.23 0.00 0.00
12 0.37 0.37 0.00 0.21 0.00 0.00
13 0.34 0.00 0.00 0.00 0.00
14 0.31 0.00 0.00 0.00 0.00
15 0.28 0.00 0.00 0.00 0.00
>15 0.00 0.00 0.00 0.00 0.00 0.00

4 : -
A13141 7 /1 Coupling multiplier

R O e
fi1 Coupling multiplier (cm)

ANHMUZMIIVYN

V<30 'ﬁ'l (75 cm) V=30 ﬁ'ﬁ (75 cm)
O e S 0 A B S A Ve

JEAUA 1.00 1.00
szauhunalg 0.95 1.00
seA 2R 0.90 0.90

e
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AwL=LC HM ¥YM_ DM AM FM CM
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DESTINATIOR H.!'F"-"IL tl_E‘I : ! = I_H'I r_]
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O BFECTRAERHT 1

WAL

Ol Bl THEHTLL
BniL

LIFTIFG IRPE: =

A =
g 6 uuuveTHnItUTIndayas NI IATIZA

{"F';m: http.//www.osha.gov/dts/osta/otm/otm_vii/lifting_analysis_worksheet)



42
NIAITAETTUFUHHTINDIRUY TN

- « ol .
Ui a0 atufl s NINYIAN - BUNAN ees

nsoianwinsuannis 1 ld lunsariuaidan v uass
SIHAZIASANY WINIUADIVINTTUNLAUNIUNTZATHUIAUN 35 Yaud fruia 2 T3 nInlULAT

U219 AT AU T A UL ULATRIAN S -fﬁﬂﬂﬁﬂmmﬂ:*::u:mmﬂﬁﬂgﬂﬁ 7

; 20

" INCHES

5 : i
31]11 7 AN TN TT N IULARY T2 HSNTTENTDIWHNI U

[ 15
10 INCHES
_ INCHES

____-__'_|-_.1_-.

{“F'im: Occupational and Environmental Health: Recognizing and Preventing Disease and Injury Sth Ed.

By Barry S. Levy, David H. Wegman, Sherry Baron, Rosemary K. Sokas, 1996)
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JOB ANALYSIS WORKSHEET

DEPARTMENT ~shipping JOB DESCRIPTION

JOB TITLE Packager Loading paper supply rolls
ANALYST'S NAME

DATE Example 2

STEP 1. H-I-Ill.lrﬂ er'.'I rm:urd taask variables

T E——————————
yEiiCa | AsyTTvmahs angie [degrees)t wquency Haleluraton £ g 1
- B e e e i o I —— — - I e . oo

LJIE.d LE rl'_ E‘Iﬂln I- L.:ishmllh::_r‘ i IEI.IF..-.!IﬁI |.H1ﬂ?.—l il I_'I"I -I'"ll;:]

™ T : -
| —d N
- - | = '
1T | O 0 < 2 <] | Poor |
e l-l—I—-'l-_l—-- F i e e e = = - = -

STEP 2. Determine the multipliers and compute the RWLs=
AWL=LC .- HM VM. DM. AM. FM: CM I

ORIGIN RWL =[51 |« [67]«[88]+[33]+[T0]+[T0]« [gnj-izgg Lbs
DESTINATION RWL =Lﬂj1 Lﬂj-@-r_g3]-mxm.m= E 18 1

STEP 3. Compute the LIFTING INDEX

ORIGIN e I T l

[ oo omn emmm

i ST ; ; _1
DESTINATION ETING iRIE Il ._'*." L] _ I ‘
= - I
gllﬂ 8 HANTIATUWIMNAT RWL wa2 LI @ HANHUSIIUAIDE1
{'F'lm: http://wonder.cdc.gov/wonder/PrevGuid/p0000427/p0000427 .asp)
s =4 ' - ‘ IR * | i !
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