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THE REVIEW OF ERGONOMICS ANALYSIS FOR
BoODY POSTURESASSESSMENT

VUJICAHERZzOG N. & BUCHMEISTER B.

Abstract: The number of workelated musculoskeletal disorders is stitreasing

and since these injuries cause high costs for companies and whole society it is
important to prevent them through ergonomic analysis and workplace design. Methods
for assessing external load are numerous and they differ in the stages of agsessme
They also differ in the body area they assess (the load of the back, the upper and lower
limbs independently or provide a total assessment) and the types of work tasks they
focus on. In the paper the review of the most common methods for assessing body
postures is presented. Beside generally known methods such as OWAS, RULA,
REBA, NIOSH and others also newly methods usually developed in companies for
specific purposes are discussed such as PEIL, ERIN and Ergocheck. Since methods are
usually dedicated ta restricted type of work task and restricted body area the review

of different ergonomics analysis could be of benefit.
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1. Introduction

Ergonomics deals with the exploration of human physical and mental capabilities
during working and adjusting the working load. By usargonomic arrangement of
the workplace it S possi ble to adapt
characteristics and to reduce or prevent adverse effects on(fRedi#timar et al., 2010;
Andrejiova et al., 2012)Correct designing of the workplaedso includes human
habits to ensure humansdé work as produc

The two most important factors that influence stress at work can be divided into:

1. Working environments with working conditions such as noise, heat,diymi
illumination, air velocity and

2. Body postures; numerous studies confirmed the relationship betweaskihe
for developing muscukkeletal disorders (MDS) and awkward postures.

The number of existing ergonomics methods for assessing body postueeyyis
and they vary in the area of the body tlesgesg¢RomanLiu, 2014) Somemethods
assess the load on selected body part independently of each other and other method:
provide a total assessmei@ome methods focus on different work tasks such as
repettive and nonrepetitive tasks and there are methods that evaluate static load e.g.
load sustaining the same posture for a long time. Manual handling is another type of
tasks that should be especially consider.

Beside manual evaluatidools which are timeonsuming there exist also several
computer aided tooldhat shorten evaluation time andually offer several methods
for body evaluation.

According to available literature the number of usually used methods is more than
thirty and of course aquestieanp pear OWhi ch met hod shoul
type?0

2. Methods for assessing body postures

2.1 OWASMethod

Since OWAS, RULA and REBA are generally know methods we will make a
short overview of these methods first.

The OWAS method (Ovaco Workimgnalyzing System) is a method of posture
monitoring(Karhu et al., 1977 and 1981jhis method originated from Finland's steel
industry where the body positions of workers were analy3atethe method was
initially successful itwas further developed dmmodified. It is considered to be a
practical method for identifying and evaluating working postures. The OWAS
procedure consists of two parts: an observational technique for classifying body
postures, and a set of criteria for the redesigning of workietinods and workplaces.
Body postures are classified into 28 positions including the positions of the back (four
positions), upper limbs (four), hands (three), lower limbs (nine), head and neck (five),
as well as the load or force handled (three).

Each ofthese positions has pdefined high risk and low risk postures that are coded

by the observer. After calculating the amount of time the worker maintains these
postures, the final step is to assign a fiewel action code for task improvement
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(changes & not needed, changes needed immediately, changes needed in near future

and needed intensive observajion
An example of OWAS methots presentused for researchingaleswoman

movements at worlFig. 1).

Fig.1l. Saleswoman movemerdswork- uploading the materianto theshelves with
the help of a ladder

Table 1 presents results of OWAS observation method with the calculated
percentage of each position (Equation 1) and the time of duration (Equation 2) where
x |5 stands fothe sum of each body positigmnd( xgJHsthe sum of all body positions
within each group of working positions

Thoraxlumb.
spine
Body | 1.1 |11.2|1.32.1|2.212.3|2.43.1{3.2/3.3|4.2|4.3| 46| 5.1 |5.2|5.3| 5.4 |5.5

Parts I f) f X T \_cﬁ \T 2 a2 T E j ‘f gliEly | &

Nr.of | 110| 90 |48| 78 |30| 80 |60|108| 72 | 42 |100| 82| 66 | 80 | 58 | 52| 58 | 40

measur
n b 40.3 1 36.3[19.331.5(12.132.224.2 48.6| 32.4| 18.9| 40.3| 33.0| 26.6 | 32.2 |23.4/20.9| 23.4|11.1

O ( "C0145.1)130.469.9113.443.6115.987.1 175|116.4 68.0{145.1118.§ 95.8 | 115.9|84.2| 75.2| 84.2 | 40

Upper limb Hands Lower limb Head

Measur{ O |e |Oo/o|o| e |e| Oo|n0|O0|o0|e| O | O | e| e @ | O
Tab.1. OWASI calculated results with recommended measures

h ——®O0 (1)

o —2& o 2)
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The obtained results amompared with the recommended measuremealies
(Table 2) and the results are presented with signs in Table 1 and in the histogram

(Figure 2).

120

100 -

80 -

a0 -

Percentage %

40 -

20 A

Body postures

1112153 21.:2.23.24.31.32.33.42.43.46.51.52.5353.54 55 61

m Measured
u Allowed

Fig. 2. The histogram of the OWAS results applied at the inspected woedidiae

saleswoman
Eody Thoraxlumbal Upper limb Hands Lower limb Head
arts spine
1.1/1.2{1.3{1.4|2.1|2.2(2.3|2.4{3.1|3.2|3.3|4.2| 4.3 |4.6/5.1| 5.2 |5.3|5.4|5.5
OWAS| o L. : o|a
w L [C|L|T| R Ealafe TR T e e
10 O|lo|O0O|e|o|o|o0|0|o|o|o|o| O |O|0O O |o|olo
20 o|OoO|lo|le|o|O0|o|o|O0|ologlo|l 0 |o|oO O |0 |e | O
30 |ojole|e[ojo|o|le|O0]|o|jo|o| o |[ocjo|] e |[e |e|O
40 |o|e|e[A[O[e e |e|O|O[O|o|] e [OjO] @ [®@ [ A,
50 |[O|e|e|A|lO|e|e|[e|O0|O|o|o| e [o]|O] @ [ A]®
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100 |O | A | A | A| O| A | A | AKX | X | x| @ Ao O A |A | A|A

Legend for Table 2 o - changes are not needed - changesieeded immediately
e - changes needed in near future - needed intensive observation

Tab. 2 OWASI review table of recommended measures

2.2 RULA

The Rapid Upper Limb Assessment (RULA) was developed by Dr. Lynn

McAtamney and Dr. Nigel Corlet{1993) Thi s

met hod

eval

uat
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exposures to postures, forces and muscle activitiesthlaathave been shown to
contribute to Repetitive Strain Injuries. Use of this ergonomic evaluation approach
results in a risk score between one and seven, where higher scores signify greater levels
of apparent risk. A low RULA score does not guarantee that the workplace is free of
ergonomic hazards, and a high score does not assure that a severe problem exists.

An example of using RULA observation method is present at the workplace clinic
for argonand YAG laser therapy (Fig.3).

Fig.3. Do c t positiesnd at workplace fdaser therapy

2.3REBA

REBA (Rapid Entire Body Assessment) was designed in UK to provide a quick
and easy observational postural analysis tool for whole body activities in-bagdth
and other service industries (Hignattd McAtamney2000).

The basic idea of REBA is to obserpositions of individual body segments at
work and score them. The greater deviation from neutral posture is the higher will the
sore of each body part be. Group A includes trunk, neck, and legs and group B upper
arms, lower arms, and wrists. These groaps combined and the 144 posture
combinations are transformed to a general postural score called grand score. Scores are
compared to tables stating musculoskeletal risk on five levels from negligible to very
high and actions needed from none to necessamy

REBA method can be used in different working fields e.g. in health care,
manufacturing, computer work.

An example of workplace for garbagellection is presenin Fig. 6 and REBA
assessment worksheet for this workplac€ig. 7.



Vujica Herzog, N. &Buchmeister, B.: The Review of @nomics Analysis for Bo,

1007 "§24 “usaanui) jjouio) ‘23pap uvjy 4ossafold @)
'66-16 (DpT ‘so1wouodig pajjddy ‘siapiosip quij 4addn pamiai-yiom fo 1 oyt 4of poyrowt Kanins v WINY (£661) 'N'T Map0D P ] ‘Koumwiyapy :22mog

Ajeyeipeww aBueys pue ajebisaaul 2 ‘uoos abueys pue Jaypunj ajebnsaau; g 10 § Liayuny ajebnsaau) p Jo ¢ ‘ajqejdeday = Z 4O | :3HO0DS TVYNIL

||\ 1181005 % ‘Juswpedaq > :Auedwo)
/| _-Sed N3y 1Ao% welans

D SqeL UO MOJ 8 PUY Of PESN 1 Ssheue

2 UBUD UO UWNKO 0L DU OF POSN 81 sBAUE WOOS 007 9 YUNUL YOON U] =
.r O3S Uiy 9 UM oy ISUM/ULLY OU) WOK G008 PRSICWOD B4)

507 7 HUIU LHOON 9 WOK 01008 POIOKIWOD 0u |

¢ =0103g |euld

9 8jqe uj uwnjo) pul4 g} dayg 9 9|qe ) U Moy puld :g dojg
£+ HOOUS J0 PARVSTA JO PEO| By 0} U WOW OIS DROYOANOS = L £+ POYS 10 pajpeda 10 peoy Bx 0| uewy wow §|
Z+ (Poeadas JO Jams) O 0} O 0% Z 1 E.-&SE ‘2 (poreadas 10 es) By 0f o BY Z Ji
e QuonnLow) 04 0L 0V 0% Z 4 ‘b Quanpuuemy) By 0) o By Z )

0+ (wennwow) By Z UBy) 599) PEOI ) 0+ (uepnwen) By Z uey ssey proy |

» s s .
21005 peO|/22.04 PPY :¥| doig ”," ”_” . “ 209G peO|/22104 PPY :L daig
* QOOG 98/) SO - : f —. » - Q008 o8N PNy be SU0W 20 U Jed seuws ¢ oo Kpewedas uoroe
_ -ﬁﬁ-ﬁn . ” : ” 5« 1 ” H 90 (srwaw | vey; J90U0) J0; PRy '@ 1) Jes Auew amsod J|
21008 @s() 8|osn|y PpY ¢} doyg olv » ‘H. ¢ ¢ ¢ + 81098 9s) 9[asNy PpY :9 dajg
sgms&gso,-.od.itiolﬂuﬂw e 3 s “ “ “ ” n}_. ~ [ U QU005 QUNEO 01800| O) p ¥ € —-oa.:aal._.u»..hs:
@ 9|qe] U] 8108 8in}sod dn-4001 :Z} daig PR I V 8|qe] uj 81095 8iMsod dn-4001 g dajg
..... Tofefufefafefe] o Je|qe) - 0055 18I M Z = aDues Dunsim JO pua Jeau JO Je 1S |
elo|ofelo]e|o]alafe]a]a] s 0 ‘1= 90uel-piw Ul Auiew Pajsim} s1 Isum J|
elolefafalefa|ofofofsls]| » sfo|o|e|o]o|s]s]| ¢ ﬁﬂs._.u’t;n‘%ow
elefe h»”i. s|ejvjclefc]| € slolslololololn] & N = QU008 ISUM Uty e !!...c..la:n‘.ia..!!_.
~H.”“““””””~N g9o|qel slofofefe]lefefe| ’ wsnipy :vg daig
ANE zfefzfifz]s]z won elefejefefonin] ¢ : oMo-
soey | 0oy [ w0ey | be1 [ w00y | 0er { | clelslslslslalsl ¢ "/ &I\ “oD
L $ L4 £ 4 L N cfo|o|s|s|s|s|s] o ] m , ~ho-26 ==, .\ %
s ..:2.—// afols|s|s[e|r]o] ¢ 4 P .
2+ 30U = [ = PO Y B9 S S S % UoRSO IS 9900 3¢ diig
.w"!l!!bgs..-.o..: , 1 hhs : . R — L+ ADOG JO 9PIS 01 INO ULe )|
$ J rwg Vi v ‘e GB!.B!‘E’DD.?IBI..EI:
o BUPURG-opS 1 A J "L e POISIAG 81 WA ) — sfes]e]o]ofe ][] ¢ | / ~snipy ‘ez daig
ﬂ:—v( 0L coam v sls e > 1> [ e |/ a J, .8 n 001 01 09
\_ sis|r|v|v]|*|c] ) ¢ A Vﬁ
_ ]
sls]r|o|2]|®|?| \»\ O- N
LA LA LARA R R A : 1 4 /
6« 1t .r. 3 \ . eoa_-ou::<_§8~o3 «noﬁ
o
:oa_ocux:.:._.oub.ws :0) doyg G0 5.26 yose s lelelelslZle \\. > aioog sy Sl ey - E:ejaéﬁn
1+ BUPUSGEDIS 51 108U i 'L+ OIS $1 308U )| Q005 XOON /Ul .N elelelcfe)rely ¢ \ .._bh“(!”—.ta i
~snipy :eg dojg rre efelc]e "\xﬂ C\. e +406 D60 EPr  LPOIO2+ 02 <f OO OZ
| ; w-h @ < wf.&.\-l .Law T |y . =N
) o - W AT e | moon be S \ 2+ : 2+ .
_~ ‘) f~ v 3 T/ oD . i
A s .
" o) w e v olqe)

uopIsod wuy Jaddn a3e207 i}

S3H0IS sisAjeuy JSUM § ULy Y

UONISO4 YoON 81307 5 do)g
sisAjeuy Ba g uni) “oeN ‘g

~-Z X0 Qoo

Fig. 4 RULA assessmeritright arm
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Fig. 5 RULA assessmeritleft arm
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Rl

. raising the hands above shoulder

Fig. 6. An example of workplace for ga?bage collection

2.4 Othermethods

Besides OWAS, RULA and REBA we selected another six methods and compare
them according to body parts they dedth, postures, benefits, limitations and
recommendations for ug&ab. 3.

The NIOSH Lifting Equation is a method to assess risk ofbaek disorders in
jobs with repeated liftingWaters, 1993)It consists of two primary products, the
recommended weld limit and the lifting index. Their objective is to prevent or reduce
the occurrence of lifting and lowering overexertion injuries and low back pain among
workers.

OCRA is a synthetic index describing risk factors of repetitiveoastiat work
with onefigure (Occhipinti E., and Occhipinti et al., 1998 and 2002). OB&A index
guantifies the relationship between the daily numbers of actually performed by the
upper limbs in repetitive tasks, and corresponding number of recommend actions.
OCRAwasdevelopd i n Italy to analyze worker 0s
upperlimb injury risk factors.

LUBA is a method to code postures of sitting or standing postures by giving
additional weights for the postures according to the experimental resultsahést
felt in these postures in individual joinfliKee and Karwowski, 2001 and 2Q07All
scores are summed up to one score to describe the urgency of actions.

ERIN is a practical tool for assessing wodtated musculoskeletal disorders
(WMSD). It focues primarily on physical workplace factors but also includes the
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wor ker s 0 (Rosrggees et ahe2013The method was developed in Cuba to
prevent WMSDs in Cuba and other developing countries.

Fig. 7. REBA assessment worksh€@riginal worksheet developed by Dr. A. Hedge)



