[ Downloaded from ioh.iums.ac.ir on 2025-08-26 ]

'Yy ‘_gbj)STcé oyled Vv oy aalabe g3

S 39 NIOSH dolzo g MAC (sigy 99 3 ookt b 4b (wd Joor slamslio b 5,

Sl il oS5 o

;‘_59»)99 Ve ‘Dd)i.p\ ELY) ‘fgc)l)‘ J.:.ckw‘ ‘rdjg)b)w Soxal > ‘Yob\)',\a.‘;_u Rve Y ‘\‘5.\‘9@)3 ‘_;Lc

A/ EINY b pdy fo,b

A/ FIVA 1l s )b

SVARYA S R

oS>

(3

b MBSzl 5 (S 9208 L ks ye SMae — Sl SYMES] sbg] Cows Ll oo a5 ol (ayllg dlan I 5l s o> 1BAR g dipo
U9y 90 Ly st Jos callg oLl o oMae — Sl la an b oliie o jslate & pols dalllas .l Jxd (gl )d 508 b wd o>

VM o s (sl o0 ) e 10 5 (il S €855 S ST 5y 2 YRS o o (el — o adlllas cl owy 2 (99
LLsd 3l gy 90 ol cles 5. 005,5 ealazusl b s Joo iy byl gl NIOSH s MAC 55 93 5l 5 <0568 dalitun y jl SMde — IS0

355 dumle @b b Sy (bl > BlF Ol

() 3505 9 (¥-1N) 6L ( ZEFIV) yoS (g5 & bayye (SMaae — ISl gla i l)b Slols oy i 4235 olo VY > a5 by (LS ol Wb aidly
ranly )3 Sy s o 5l (L5 (g 93 2 (o)l @l 5t NIOSH doleo jl ool sy slome (339 51 yber oS bawgs o iy g -3l e

5l 3815 /Y e e Sy 3y5lp )3 By 93y aS 0l LS by, 93 gl dulie Bl e YU (shts dn g 055 ¢ Siold) ¢ Sjodlews
Lo sl oo 5 olizl el il ¥ 51 S0 5 39305 oy e 3 b 50,5l o 53 (3 520 ) (258 iyl o206 o5 4
Souby St (Swog555 ) Sloludl plogil aslllas (] sl 0l s (1,55 3 1) Ve - Sl sla )l g gud 45T Abl o 5kl e ol wlib

9 &) @) Oyge 45 Sl Sl g odolo b
Jolio dnbly, Lapgisl dLndoalo ) il
5 [0-F] 1S 0 jon S WS 9 e Clas]
Oy Cd (S 8j CutS g5 p A JB S
() slacadgize Gl Ol cus ()l e
dlasl (2)lgs g 3)l> (OBl 5 b yarge
[¥] a8 (o oo amal 5 plojls )8 & Syl 8
134 e — Sl VM) iy 5 o
b s Joo aler I il (6l ygiS Sey)
g W] ccwl (Jad gl yd peS g o Sl

Hlede dpogi |y ) Ll

NIOSH « MAC o s o e, W05 lganls’

EVRER
3 63 slahse j9iS mlio yuin )3 059l
Sl Cygo 4 dx )b s Joo 1) (15 el
od Joo [N a0 JSt5 i g0 4 42
Jo g S a0 ()50 ol 3,54l 4 )L
Sou! caw Al o g 33,5 o BB sy b sl
P V] 23,5 )8 L b e (Hae — Sl YS!
Mae — Sl gl sl ol e Yo rd s
IV] el 039 S ) Joo 9 9,50l 4 by
Loy 5 31 (gl baes o e — ISl Y5

Oyl eclian lien (S5 pole oISl ¢(gldd > cubligy (awdine Ad)l ol )5 =)

Ol eled cldan (S5 pale oSl ((glad > cubligy (wlins 09)S ((gldd > Cubligy (wlige (gl3S> luisly -V
h.amjad65@yahoo.com .|l ¢ laen (o len (Sb5 pole oKl ¢ glad > cudligy (awiineo L)) ol )l o Jgumo oiann g5) =V

lrloglis oalis (a5 psle oKl (b o cubligy (osige 09,5 (20 =¥
‘O‘)ﬂ‘ ‘()])QK“ ‘O‘)‘H« ng.u:)a psle oKl ‘d‘d\ép mbl..\.@e (g Ls).';f) 692:..1;3‘.! -0

ol colded (lien (S pole o8l ¢t Hlol (65> (somitily -5


https://ioh.iums.ac.ir/article-1-850-en.html

(=
7
ul)&o.h 9 (S0 ) L.S'Lc @

[ Downloaded from ioh.iums.ac.ir on 2025-08-26 ]

32 O9)

So WA e o s — oy adllas o)

P aS c8 S plodl flien i gilo sl S
—ely aiwlS) il oY e bis sl
39)9 Jlame S (o I (2959 42l — (29b9)
oSl Jed Jl (g oty adllas 4 o5
2 cEgeime 33 D915k Jo> g (sou (538l Cjg0
A Mg slassly 10 050 (I8 Y slawl o oyl
1559 Jgie )b (od Joo g (3,5 ik g el
o p3Y izl ol adlllas 4y i ¥ Sl oyl 5l &S
Solow 4l a8 S5 5l sl &S conl sy
Ly g aily Mae — ol oSy » Sl gl
Gls adllhae ) g oad (Sl ol (claisls y
g oSl a8 Slaasly Ll wdllas opl jo .60
oS 1h pasede ¢85 oo plosl bl o b s Joo
otk sy 54y o0 (slossly Joli
R & e bl oo (G g 095 ¢ Fil
(039 B o b 108 SIS 90> sla S
@ljey 8 Clele lwgio «Muass waw )5 adslw
dolidiuw ys 3l oalawl Ly ¢ gylaw Ly aiols amlw
Ol el S 4ol 3 9wl adldyy S8l S g0
O OSB82l o s - sl sla )b
sokaie .03 solatwl S05yg8 delidunys I )),5)
9 e — Sl SYMS] 4y Myl Ky )
089y 9% 5 oba (wd e g (35l ol
5l oolaiwl Uy oo eslawl NIOSH dlslee ¢ MAC
(MAC))L s Joos 2l slacle (b)
P SIS b £95 Y s byyyo sloy5i56 S
Ojgmo oyl 350k Jed Sl eaddllae 3550 <85
Sd Jo g s Oygo 4k (3,5 Wil (g0l
dy5e SloygSlh Sy (85 515 2Ll 5)90 5L
IS 9k iy Jebd MAC gy by (o)
G5l Jrome oSl s alold ¢ Jon/ (3,5 il

ko e > @ld g e p gl JSude G lgie
Jele s oo Y] 2k o s el
D o il g ol LSyl 13 )8 (slng i ol Lol
b 33508 4 bgsyo ol ¥ eodlisl 3las] ol
wlaassl bl o VY] ccnl )L gwd Joo
(0,5 3ly 4 g ye Lo ydpeS 51 /0% dgds (gLl
S5 Ao B g (aiS 5 o Jo ay bygye 0
Yeo¥ I ACC el [VF] antlo 5 Jon 4 bogypo
3358 sl shiss aS sl i veev
laam g e andees Lo ) oo
OY5 aadio Yo s )Y adio VO 5l Lacuwl oyl
2 byl ST el @ ase b VO] ol @Bl yiol3dl
o Sy dny o) (g (st S 4 Gl
Caxio (2l 3 )b (> Joo cllad 9 35 (0 plox]
Ol &S 395000 Jloinl doniis 53 9 oo plol oL
305 (Seog595)) ls caml Jalse Ly (i o]
2 e tlell oy g o sy a5 Ll g 3L g,
ol ol oSS e — Sl CYMS] dia
5 bl poid cplplis cusl oads plodl sladlas
SV ST 01 S Sonl slmygiSh Sy )|
lido plw § Caino ol ) SMae - ISl
b s Joo b5yl sl g 5l ABl e (5902
MAC™ Arbouw” NIOSH' 4 Jskes )y s
ACGIH Lifting BackEst® Man TRAY
slaccw) s g New Zealand code” TLV”
e ol 5 G 3 b 1y A giSiily SaogisS )
iyl Hode — Sl la sl ol s
ol b [k Jo 9 (13,503) )b (s Jo g
MAC) (gws o> 2oyl o )le 55 99 ]
tulio < [\Y] (NIOSH) , 13,8 sily alslea 5 [V5]

1. NIOSH lifting equation,1981 (revised 1991)

2. Arbouw, 1997

3. Manual handling assessment charts (MAC),2002
4, Manual tasks risk assessment ( Man TRA), 2004
3. Back-Exposure Sampling Tool (BackEst),2008
¢, ACGIH lifting TLV,2004

7. New Zealand code for material handling, 2001

8, Washington State ergonomic checklists, 2000
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Abstract

Background and aims: Manual material handling (MMH) can be lead to work-related
musculoskeletal disorders and one of the most common disorders due to MMH tasks is low back
pain. This study was conducted for determination of musculoskeletal disorders, assessment of
MMH tasks by MAC and revised NIOSH lifting equation methods and compares the results of
these two methods.

Methods: This descriptive-analytic study was conducted on 30 workers in a tile manufacturing
industry in Hamadan in 2011. Nordic musculoskeletal questionnaire (NMQ) was used for
determining the musculoskeletal disorders prevalence and MAC and NIOSH methods were applied
for the assessment of manual material handling tasks. Finally, these two methods were compared in
terms of the agreement on risk assessment outputs.

Results: Lower back, shoulder and knee symptoms were found to be the most prevalent problems
among the workers studied with prevalence rate of 66.7%, 40.1% and 40% respectively in recent
years. According to NIOSH equation, the loads lifted by workers were exceeding than
recommended weight limit. The results showed that for both MAC and NIOSH methods risk levels
were high in abrasive grinding, varnishing, furnace and packaging units. Comparison of risk
assessment outputs from two applied methods showed 100% agreement.

Conclusion: Physical stress imposed on body while lifting the loads were high in all units and one
of the main reasons was using fixed load handling trolley that led to high prevalence of
musculoskeletal disorders in workers. This study recommends ergonomic measures for improving
working conditions.

Keywords: Assessment, Manual Material Handling, MAC, NIOSH.
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