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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

WAY (o5 5 55T oylad Vv o35 [HZEZF] aliale s



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

[ Downloaded from ioh.iums.ac.ir on 2026-06-26 ]

Cowd do dnly ya o ool il Jb )8 wil culad

Gk LD L oS aly (asli b4y jasls
s e bl o B 035 dboen ) Jgah

RS Pl g5 g (5508 ol Jlazol )l 2,5l

w09y 93 s ool 3y S et de L d)s
L 1255,5 )5 dunlis 3,50 NIOSH dleo 3 MAC

Sy Dyglym )3y gy 93 ol &5 298 asie

Ayl Slgser
RWL= LCxHM*xVMxDMxAMXFMxCM
__L(Kg) Y Jgerd
RWL(Kg)
Ly

ol 53 radlas 3590 LS ST 5ed sl S

S 055U lmacsly oSS i ¥l
@l 5 48,5 558 (o) 3y90 (Sl S Sy
e SIS KIS 500 (elo S oo 5 4020
g Mk Jalie ol 81 7Y aS ol s adllas
S bl (6l Jlo YF/AVEAFY o (S5ke
SOIO-EN YD o pSlse Jw O/)+EY/D)
35lie ¢ ptanslo WYNEA D 18 1. Ske 0,5 9LS
D)0 J‘)_Ql Z\’ .J_wléw AIYEN 39y )° )‘5 Olelw
u)’t..«a?u Cja_w d])b LQ)] YAYdl 2 cJ]y.u « adlllao
ool OMass maw gl 7 FYIFY (ol
—HSal gl U Gl sl Jols gl

Sl b 100,95 deliduoyy 3 oolaiwl b  SMae
ol i 4538 ole VY 3 4 S ]
o bgupe by o (s - S gla )b
03— (A¥+) 9l5 o (AF+/Y) Gls (ZFFIV) oS Sy
iy Vb Mae — ISl sla sl Jlgl 8

19, Lifting Index

NIOSH &sles s MAC 35, 95 3l oalizl b )y 2uwd oo (gleuslio b))

a od)ly (sl )lid islog 4 (Sned g a8 5 2 b
Sy )b (§9) S0 ySiwd Cyndy ¢ S Camdy
0950 (e 53 &5lge 3929 ¢ o dlold (S rdaws
Cunmdy 5 (e 0,54k plSin (Salan 5 bls)|
2SS Sy 5o lp Bl (Jaee sla)gSs
Oila L illae (395 )l colld g9 aw 4 by
3 osliwl L g MAC 39, 55 cdlsd )] jogase
4S5 S wclled pll 095 1 (oS g osmline
o3l olaid] Lyl @ (one bl G b oljon [,
9 Sy o wliliel gz jl colys 5 g i
= 23S paidie )8 Oygo hb oS (el gy
2 sbedld MAC (59, b))l glao)le (el
SilwedB soly )3 a8 (gysb 4 )3 bl ol
o )b Je g (e )l 25k el g9 9
Cdlad (o) S, el ¥ sk ) 5 405 (b))l
i)l 9= Ll )l Joo g o33l 5k ¢Sl
0)55 il (55 oo slaasly 1> .c8)5 )l )3
oPS ik clld i oSN s g s A
ob9y jledlaiwl b nd)S o)l ooyl g b
& byyye (5loygiS1s Sy, Lais NIOSH _jlolono
(555 0o slasnly )3 (oalydil ) oSl el
djg— S Ly 9 (55 ABR)) IS 08 (Sl
9 o ) Sk laclld 5 )5 )18 sl
(S ySaByy wely Ve 5 GilecdB asly b e
dacdld cnl (b)) ) gy crl Cusgiome s &
O b jH Il by ol 2 50,58 )]
O 39 g (8l Jolgh (o Sojlsl ol ()8
Wl e )L olouls ol dcwloe dacw
ek g 4mBd 53 5L 0 Saily ©leds slisd dwlrs
S sdde Hlade b b Cuwd ad s cuas saalin
s 9 3 03y9] Cunty L 5y50 (sl it 5l S5
sl il Lo piiie (g3 Jlade L jblise 5
dbleo )3 culpo 31 L3 L 5 23,5 Pl dogyye
o (RWL) s 539 012 4ogs 1> NIOSH

°. Recommended Weight Limit

Y4y 65))5Tc5 oyladi ¢Vt 0y93 4.4\.'&‘.&)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 2026-06-26 ]

(N =F+) 43S 55,V g0l VY 5 Mae

- S SV Ve pui -\ Jsin

s _ Sl Vs

(n=Y+) anslS o,V (n
(2253)cslsl 3
(/N)¥
(/¥¥IY) 3y
(/)Y
VAR E4
(lxyiv)y
(1) ¥y
ARYd
({AarAnh\s
TARTANNY

N Pl
=Y ) awsiS ole VY
(203) g3

(Lviy) ¥ R
(/¥-1N) VY als
(TAMANAS @,
(Myiyyy Cawd ool Cawd
ARTAIRE Cudy
(/E5IV) Y- oS
(1#IV) & bl
(7¥)Y il
(/¥51¥) A L Sig ok

(N=Y+) 42338 olo VY 53 ()5 dsly s (Vs — 2lSal Y] e 505 =Y g

&) la sl
S & 0o &5 ol sl B 85 sy, o) o (Bl
(n=£) (n=0) (n=¥) (n=v) (n=\-) (n=Y)
(o) ohs (o) Sl (o) i (o) bl (o) s (o) Sl
() (1Y) (1Y) \ () (1Y) ¥ () Sy
ey~ AQA (/o+)Y (%)~ AR (L¥Yiy) wls
(/x¥iv) ¥ (o)~ (%) ()~ AR (Zxy/r) ) @)l
ey~ AA (/ya) %) (/%)% %) Cawd gl Cawsd
(/xyiyyy ). (7¥0) ) (INee)y (o) 0 ()~ Cudy
(/¥viv) Y (154)Y (IN-+)¥ (/A-e)Y (Iv)Y (/55IV) Y o5
() ABN () (18+) ) (Are) ¥ () ob
ey~ ADR (/va)y (/<)) (fo-) 0 (/£5IN) ¥ l;
(7o)~ ADR (/¥0) \ (7<)~ (/+) 0 (Zxyiv)y L

L gMas Sl b ohl (i 5 SidlyS500
loml o SdlS 500 sla S hy s 25
31 ool L ool 51 5 sMie — il (sl ool
5 B)S 18 Ul 500 b3l B 9]
Lo e cpm aS b LS sasl ey gulss
» Hoae — Gl o)l Gl 9 S8l 500
S bL)l ooy 3)50 Slaplsil 5 S g
.J)L\J d9>9
255 5 ol el bl 5l ol ol
s b)) 5 Jols ol NIOSH g, 4 151y

S5 (/Y+) oS 21y 40 bgppn i 4y 42838
Gl 0 0y LS Y Jods )0 S0y dolidiaw
9 amjy edimd (L ST Jgio s 3l
Jo sy Mae — Sl gl )b oliee
5,0 3529 laasly don )0 3)0 08 Wb o LS
23 i (Ples aen 3 S asy) g 058
Slolyd oy i &S A SMae — ISl sl
wibge (AV+) a3 g (AV+) 505 (g5 4 bgaye
sla She e bl s jl Jols ols YUY

WAY (o5 5 55T oylad Vv o35 [HZEZF] aliale s



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

[ Downloaded from ioh.iums.ac.ir on 2026-06-26 ]

~NIOSH &sles s MAC 35, 95 31 oalizl b )y 2uwd oo (gleuslio b))

NIOSH dslse jl oslazul b asly o 5 )b c,Sails cldld obs)) zbs =Y Jgi>
NIOSH bl Ubs) E95
LI 2 3 3 > LI > ] 1 LI S L?M.ol L;Ltb P‘Aé‘ o.);,\?m

(VYL (Mawgie (Vowb Sy s

Va¥ Al awls &5 wy,

VY. 999 () i)

VYE oy ab
YIVE gy awls’ 5 03lows
¥/-0 299
YAy 9de) 4b
¥/%) g auls & oW .

a

Y15 =999, —5\
/20 999y 4k
¥/¥A g awls 055
¥/Y (2959,
\{ si9de) 4k
0/00 gy awls’ S0 A
TAN E999)
YAy oy b

YU (oo a9 0)68 ¢ il 3 odlows g3
See9355 )] el ploil 5 Al o (7 Sy )
el (5y908 Sy &

iskeo s MAC s, 3 51 Sl ot dumlia
9> O 33$ (e e sl NIOSH )L Joo
— SISl YMS ] an Ml Sy 35915 55 o,
Jacie 9 13,5 exlazwl (Kappa) LS oylel 5l ¢ 5Mac
J_,o] Cwdo ) )_gl).j ‘0:39) 93 LS‘)—’ l_:l.{ D)LA]
el o) 5 ol ol 0 g (p<+/-+Y)
3o ol 1y gy 93 L)k o35l

S5 A 9 Sy
sy Dyge S Mas - Sl gl sy
595 Y gl g 455g 3,0 $il5 LS, ¥ g5, wils
asdllas ol il o Giulidl by 4l aw oyl
b s Jre dise )3 ()Sen g (6 adld ke

Jods) aS sl i NIOSH gy s ¢ )b 2,50l
lgs awls) sl 98w b (33,5l Sy el (¥
bwgie gy Saisu) 1ol )3 (2999) 4k 5 2999
2 S sl ol Sl cpl g Wibn (Y Senny edans)
9 J)b S99 O];)lf LY 5)45 wj JLO:.}‘ J.>|9 O“..l
JLid Jals sy (SeegpsS)l gl g g )b ol
9 dw (5 Sy g 395 ploxl Slows
4.:_“.\{ 9 0)95 ‘(_5—;} %)la.l ‘(.5’) D.)LQM le.mbl? ).) )l{
S ghaw (pl g Moo (¥ Sy o) YU sy
sty cpl )3 (6508 ol Hlas oS canl ol 5l S
9 3me (hb (6HLS wius Wb g el 3L ls
b e g o8l el bl ) Jols gl

o il Jols gl MAC by, 4 351y o )
e (F Jsis) 45 ol oLis MAC s,
‘bbo‘ 9 RENN uél_aw‘ .)9._5 4 ‘) (Y g.s.w.w Eja..w)
Sy LS cogs S ()5 oai] p lolasl
B 1]y Lo b Sy el sl (6905

Y4y ébj)Sch oyleds ¢Vt 0y 4.4\.'&‘.&}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 2026-06-26 ]

MAC 59, jl oslial b asly 2 53 )b (iws Joo g 03,50k culby b)) obs —F Joie

MAC i)l o) &9
31 <MAC<2l 20 <MAC<13 12 <MAC<5 4 <MAC=<0 MAC g, ool o8l srgiome
(F) YL s (Y)Yt (¥) Lawge () ok Sy o
. W . . I als 3 s
Y w999 v, zg '3
v by b ”
N I als 4
Al 2999 %
V¥ - siohey &b
. W g als 3 ! aise,
ad .
A &2999) w g 33
A 99y 4k B
A gy awls .
. 3 Iy
N 2999 w g
1 i) 4k N 'S)
" g :le 4 y N
" 299 a, T
- N $29%9) b 9
" . I als 3 ooliaws
) ..
¥ 959 Y &
‘a 959y 4k ”
A g auls 3 oW
A 299 w g 5]
AN $29%9) b -~
A gy awls 3 37
Iy
A 2959 NN
" 989 4k 2
A gy awls 3 Ay
. Iy .
M 2999 ) s
1 989) 4k B

2y (g yS Ay aly 3.8 e 0)lg cudy
&S At ol s (AV4) 6Ls g (AV+) oS anb
3 Gl 039 cslial ©y50 4 )k (2 S0l ol ede
sly (ol Caboye g p)S (dame balpd g b 2>
Shas Sl gla ol Slghs o i ABL e
g (AF+) Gls (F+) oS & bgsye odlows a5y
= 09Me Caowd ol 3 30,8 1y 5 sl o (¥ ) Cawd
gyl bk Joo sbag p lib (5, 510 o35k
odbow 8 ¢g9.\o),ogh'.¢.‘.»3 o byl o pioen
Cewd L 0 odbow Judo 4 Cawd asb o alib
4l 5l it 0)08 9 (il aly () )S)1 Ak e
sloyzewg o (ol cle oS Xy 00 g5y 95 9 58

as baye il aop e 4 S ol LS
3 (13++) oy /N +) 515 10+ ) S (slmpla
il e (lanygldly Coio G5 (81 s
oo 52955 Gles)ls adllae @ls Gizen [VA]
wsla 8l o il b8 S Lulea oKl
b iwd oo 5l 0,8 den oS 0l LS o pei>
s gy g 9 (535 il oS Al 303 |l
g8 ey 45 0l QLS ¥ Jgi qulis V4]
GilwedB asly o SHae — Sl gla syl
(o) iy g (Ve +) 08 sl plasl a by
by La g l)b cpl (Lol Jds les o oS sl oo
Cygmio a3l 8l 1y 5 cundhd i gl LB S
5 3k ) S LS AY (s 4 (ol dB (0)2Y) (o
905 9y »= 1y oy Hlid I (pl g S e Ll

WAY (o5 5 55T oylad Vv o35 [HZEZF] aliale s



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

[ Downloaded from ioh.iums.ac.ir on 2026-06-26 ]

~NIOSH &sles s MAC 35, 95 31 oalizl b )y 2uwd oo (gleuslio b))

MAC s NIOSH  dslas 35, 53 51 oolitl b )b (9,542l clad (o)1 ) Jool> glts aulic — 0 Jgi
MAC NIOSH iyl ey E95
31 <MAC<21 20 <MAC<13 12 <MAC<5 4 <MAC<0 LI>3 3>LI>1 LI<1 Mol o113 039150
(F) Y L (¥) Y (¥) Lawsie Mot MV b () onk Sty ol
- - i\ \/o¥ - g ads Y iy
A V¥ - 2999) =3
A Ve C esinel S
VY ¥/vY - - gy awls’ o3bow
e ¥/-0 - - 2899) '
0 ¥Y - - odey 4k
A ¥/¥) - - clgacls  gioW
A /.5 - - 55) -
3 ¥/ : © sin el !
YA ¥/EA - - g asls oy
A AN - - 559
1 /¥ - - 999y 4l
A o/bo - - gy awls’ Ly
M LN - - =559 s
14 /Ay - - 1999y 4l

wls b .cowil addlas pl D diged w09
(LI) 1L o5 ails NIOSH (i & b3
i3 45 ol ool Siky oo ) 5 09 e S
Loyl (f5e oS €85 domS Glgie 9 Ml
S ol 53k o 53 o 0ad Jlasl (058
o 45 3 Gl Gpzmen (¥ Joio) @l il
bwgio 55450y ) (5w 53 (2999) 4k «2999)
S LL S S5 g (b syl pials
Aty ol 30,8 Gyeo (SiogoS )l Ol o
Pl oo slag lide (s, 51 o3 (slassly
9 0)95 c&}uu “_s_SjoJLM dlﬁbb ).) ..)94\369
YUy oL 5t (sl led S s (s vdis
w‘ 2 M) E“Q_‘" 09 YL J,JJ 9 J.:.); JL))‘
adb )lez 59y 5 )l ol oS conl ol ol
2 b ke ol & Ggp g S (o0l b 22 U

sbagp Slib o) 55k 258l )3 collacl
Eollasls (sl gy ojlsliwl p i)l b )b Joo
3 Gt 0y gz Slib 69y 2 0L O o2
b joy Job y> by YL 1SS 5 Sbee s>
(AXYIY) iy g (AXYIY) o)l (AXYIY) joS oy
Oty (Sl Sy 53 &5 Wi (g5 oz ]
J=Yo il g wsledly olaidl sgs a1y sal)b Jlgl,8
Gle sl i g da )b cpl sl js 138,50
953 oS0l (e > Cgllasls (gla gy
asg bbb o colpwl pas g g o cob clab
Eonis 9 3,10 3559 3,0, oS aasly don > 4SSl &
Al bl o YU as jlasl cpl sl
3 o ol 1Y ) (Ko o 285w 5o
a8l (pl & LBl oe Sl o I G )b 3,5 ]
s [V ] o) Slesren o) Ken 5 Sl aslllas
(039 o Jmd 5l ST 500 Sl Shg o dlad
Jsia) s — Sl oL L)l ddle 8
3939 Lasl s (6)olime b5 zun a8 sy L (¥
[YV-YV] 50 aldllas glaadl b abl oyl 9 5)l0
o= OlFe 1) oblise pas cal s 0)l Slsseen

Y4y ébj)Sch oyleds ¢Vt 0y 4.4\.'&‘.&}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 2026-06-26 ]

9 oo 0dnlie £ Joda )3 (Bg) 93 O dumlie gl
S S b bl 5] orel s Somsy ko
3y adlise GLuss Uhy) 93 2 bawgs sl o
9 45 b5 aoxti olgioe (Kappa) LS o el gl
Ml St 35911 55 NIOSH alsleo s MAC i)
A0y 38lg pal Ve e SMae— ISl oYM 4
4 d >y (- .(p<~/~ . \) c(\z l_,lf o)LnT )|J_3.,o)
dge so-tate 4 (Shleidiy 0l pldl sl b))
4y e 5 (SeepisS )l b 1K e Ll
4 SMae — Sl YW ¢St o] JLd
90 0 W)l 25 g8
5 oSl o (SolSe sla i,y 5l eolatwl .
ok ebel
5 Ls'”—“’ J)_x,.,o S LSL&’J*‘”P )'l ool Y
slacdl olonle 5 o35 ih Cge (55l oy
Ol cps Silogil slapiuw 1 ookl ¥
095 9y > labad
el b olab L L Jos 7y Sl ¥
Lt Joo oz ye sl 4 (o390 (Siolod (olls
Swegigs )l bl jl ikl pe cull il
phaie Gjgo 4 )k Joo Sg 2 ypens
SxS o yshie & S polaw sais)lgenl poss
0295 x0) 9 0k Jeo E2 &S 2 pln 3 Cenglie |l
oSl
lads sliwy yialS cops JLS (g9, Liulidl Y
Ao sl ey 35k oSk
S e )3 (o908 d905 i uad A
a dise glaasly ool 8l 0, S _ds s 1)
soly o S oy 2 LS I 6 pS sl jslate
Wgoma Giollog b onliia 31,31 (5SS 4 VY
g b colpul o )5 culie glas o (g8 Y
e (Jad glaog)S 53,8 sl 4
= 3SU L o555l 0)90 slal g siaptelip Y

oo oo 3l skl e 5 calie slaglas)
2 b I8 (VAcm ) Vacm Ficm Y em)
L gg aw o 05l gl S)9eme (5,5 doxs
b sllasls sl w2 ool <o ©lib g
S92y ol b s )3 baelds)l cpl )3 15k kg )l
Oleladl daasly pl > Sy ol cas cuwl Y
235 plosl (mwlie (i 9 () (Swegs5)|
S o0,S il cled a0 du il S oS GeSlon
MAC (9, L)k Jeo g (o 5k 003,532k o]
Obts & Joaa ) ol gl 9 €85 )18 (b))l 5)90
2 Sl o8 Jeo g 035k Sy aw 45D
o) YU (gl dB asly > Jpame B g5 du
sy Ay Caomand ] 50 W0k g bl o (¥ Sy
e g Sl e s (gl (s, Saisu,y dsly ¥
(VS o) bawgio b g5 dw o (gl (03],a
cdled &S g Fasy, dnly ) iso 005 ol
s (255 o plol ] S0 4l oSl
o (e o3 NIOSH (b9 40 2bj)) I Jol>
3> S5 ol 4o a5 el p3Y g0l i 1) S,
plosl Mool @lolidl (g, Saisy; asls ¥ g ) isu
Sy a8 ob lis oLyl ol uioren 55
oo (glaasly 13 )b g dw o (olyasl o, Suily
Cewdy 3o NIOSH g b ol opl a5 bl o (¥
ls wdb s ey @ |y (Mol Slolidl plol
aw a0 Ll 50 oLKen 5 il asly aslllas
O0)5al oalyail Hb o Sl culled aw a Sy
U 6565, sloalSial oS8 5k Jo 5 o
IYY]o)h Slgswn pols adlas gl b oS wib 0
g oo 3Loj L35 9 o8 (alidgy Y sled
eSS aslan 00 )3 ol cunliol Clialie don

WAY (o5 5 55T oylad Vv o35 [HZEZF] aliale s



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

[ Downloaded from ioh.iums.ac.ir on 2026-06-26 ]

Musculoskeletal Disorders. 2010;11:12.

5. Pumnett L, DH W. Work-related
musculoskeletal ~ disorders: the epidemiologic
evidence and the debate. Journal of
Electromyography and Kinesiology. 2004;14:13-23.

6. Kao H-W, Yu D-S, Wu C-J, Lai C-C, Lee M-S,
Lo C-P, et al. Work-related Musculoskeletal
Disorders among Medical Staff in a Radiology
Department. J Med Sci. 2009;29(3):119-24.

7. Reid CR, McCauley Bush P, Karwowski W,
Durrani SK. Occupational postural activity and
lower extremity discomfort: A review. International
Journal of Industrial Ergonomics. 2010;40(3):247-
56.

8. Dempsey PG. Psychophysical Approach to Task
Analysis. In: Marras WS, Karwowski W, editors.
Fundamentals and assessment tools for occupational
ergonomics. Second ed. London: Taylor & Francis.
2006. p. 918-48.

9. Kuiper JI, Burdorf A, Verbeek JHAM, Frings-
Dresen MHW, Beek AJvd, ERA V-J. Epidemiologic
evidence on manual materials handling as a risk
factor for back disorders:a systematic review.
International Journal of Industrial Ergonomics.
1999;24:389-404.

10. Marras WS. Managing Low Back Pain Risk in
Industrially Developing Countries. In: Scott PA, ed.
Ergonomics in developing regions : needs and
applications. london: Taylor & Francis Group. 2009:
425-36.

11. Lei L, Dempsey PG, Xu J-g, Ge L-n, Liang Y-
x. Risk factors for the prevalence of musculoskeletal
disorders among chinese foundry workers.
International Journal of Industrial Ergonomics.
2005; 35(3):197-204.

12. Trevelyan F.C, Legg S.J. Back pain in school
children-Where to from here? Applied Ergonomics.
2006;37:45-54.

13. OSHA Technical Manual. Occupational Safety
& Health Administration(OSHA); [cited 2011 17
December]; Available from: http://www. osha.gov/
dts/osta/otm/otm_vii/otm_vii_1.html.

14. Stephen B. A Guide to Manual materials
Handling and Back Safety. NC Department of Labor
Occupational Safety and Health Division. 2009.

15. Grimes PH. Case Study: Ambulance
Paramedic Low Back Injury and Workplace
Rehabilitation. New Zealand.

16. Manual handling Assessment Charts. Health
and Safety Executive& Health and Safety
Laboratory. 2003.

17. Waters T.R, Putz-Anderson V, Garg A.
Applications Manual for the Revised NIOSH Lifting

~NIOSH &sles s MAC 35, 95 31 oalizl b )y 2uwd oo (gleuslio b))

b Jos 5 o5l ol
S Capy (s — Sl Slole plosl V0
whas — Sl oYM
S A s odeal Cowdy ol ol
Slae — SISl OYMB] goui i &S D9 0
aS Mac — Sl YME] 4 Mol Sy pdans
g swdigo (S Ololadl plosl ol pls . bl 0
o=l il g9 0o S alyd dee o upde
90y ol dunlde I pomad )10 Dgng (g Sz,
391y 33 B9y 93 opl & Ab (gpS o (> <o)
.JJ)‘.) o ) do dﬁ]y k_iuui) E.E.w

ST g s
Slas o o pi¥ 255 1 dlis oyl Baiwgy
S pode o8 il Jlo g ol slacoles
O)Lo—a.f) L0 rm!b9)) C)_b )1 U‘A_o.(b

das a1y Shas o S5 JLaS AN VFIOPAVY
L yg)

&l

1. Sadeghi Naeini H. The Principles of
Ergonomics in Materials Handling Systems. 1 ed.
Tehran: Asana; 2000.

2. CCPS. Human Factors Methods For Improving
Performance In The Process Industry. New Jersey:
John Wiley and Sons2007.

3. Lundholm L, Swartz H. Musculoskeletal
Ergonomics in the Construction Industry. [cited
2011 18 December]; Available from: http://www.
av.se/dokument/inenglish/statistics/sf 2006 _05 en.p
df.

4. Tinubu B.MS, Mbada CH.E, Oyeyemi A.L,
Fabunmi A.A. Work-Related Musculoskeletal
Disorders among Nurses in Ibadan, South-west
Nigeria: a  cross-sectional  survey  BMC

Y4y ébj)Sch oyleds ¢Vt 0y 4.4\.'&‘.&)5



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

[ Downloaded from ioh.iums.ac.ir on 2026-06-26 ]

Equation: Department of Health and Human
Services(NIOSH); January 1994.

18. Ghalenovi M, Akbari Taremi T, Gholi Z,
Jabari K. Investigation Manual Material Handling
Tasks by Revised NIOSH Lifting Equation and
MAC Methods and both Comparison In a
Manufacturing Company. 7% National Congress of
Occupational Health & Safety. 2011.

19. Nyantumbu B. The Study Of Workrelated
Musculoskeletal Disorders Amongst Workers In
Brick Making Factory In South Africa. Department
of Human Work Sciences«Lule University of
Technology «Sweden. 2003.

20. Chung M.K, Kee D. Evaluation of lifting tasks
frequently  performed  during  fire  brick
manufacturing processes using NIOSH lifting
equations. International Journal of Industrial
Ergonomics. 2000; 25:423-33.

21. Burdorf A, Sorock GS. Positive and Negative
Evidence of Risk Factors for Back Disorders. Scand
J Work Environ Health. 1997;23:243-56.

22. Lemasters GK, Atterbury MR, Booth AD.
Prevalence of Musculoskeletal Disorders in Active
Union Carpenters. Occup Environ Med. 1998;55:
421-7.

23. Hashemi Habibabadi R, Mohamadi M,
Mehrani E. Risk Assessment of Musculoskeletal
Disorders in Charging Berth Worker by MAC
Method. 7" National Congress of Occupational
Health & Safety. 2011.

WAY (o5 5 55T oylad Vv o35 [HZEZF] aliale s



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

[ Downloaded from ioh.iums.ac.ir on 2026-06-26 ]

Comparative assessment of manual material handling using the two
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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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