[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

93 dlho
Oland ;) (b pale oL alxo
OYY-OYF AVAD g9yt IO 0,90

b 3y (6 w5 3L S AUl Ol F 17 SMae— USCwl OYWS| s b 3 5
¥4 Jb 50 (MAQ) sb gws gl by Ol w9y 4
Fpaio (5 bl Lo gle & il sg0 £315 amdl 9l " Shozo (Sungo ¢ obld A1

W/EIT-:alle Shpdy  A0/8/1050ks g8 3 4Mhol cdbys ALY ol g g g 4 Ao Jluyl  A8/E/) :alle b 5

( 0052
S Jom g plraly bl 5o baplSe (n et 3 b san 655k glealSul sl 4 4z gl L iSus 9 dw)
ileior Joo g ral> (S Sjgo agd 5 Lo psils 5l (e 5 (8 VS S laas il 5 009 YIS
b Geboss nl enlnle )ls 13 (Dlas- Sl oW 555 50 goasnte Jlas Jelse (Byme 50 OLIL 5l atws (5l
lralr Sl Ol iy, 4 bt 65,k ealSul (IS 0 (Dlas- SISl oW s s Sas
2% plil (Manual Handling Assessment Chart; MAC) )b ows

ola jbay el jais i jo Al 50 65 ,b Gise OS5l 88 YA ((oaaiie aslllae (ol jo (g, g Slgo
Jo 9 (oo el b prdlsy cdlid ggi a MAC () (ogasce O)la 5l osliinl b g wiogs 57 ol ool
Condy g odighlraly b G5 Lume 4 bgye jls Llge Cullad o 50 5 285 8 )y 0550 Wil 50 L (o
Suglgl 5809 (F Sl ) Ble) ol jhad mhaw (ol Shiliel lol 5 e 035 ol (oo (S
A3 8 s Mol laladl

oy s b pile y cdlad 0 F ¥ s mhau a5 5 sbay el Caws @ (oYU a3 o i 4w a0 ilbaidl
Cows & TAYIEN G IVVIY a5 ay ,b s o 5 YN 5 LOAEY i ) sasd Ll Lo XY/ 5 5 7OV/TY

Sl
Lo 4 bgspe yhas Jolge AST ow, oo i 4 o5 )b slaalSul )0 sanlccwsd Jas alaw 4 axg b 16 yud doxii

Jol 4250 3 (Jarme Jelge wgzga ylas Jalse (o j3 5 W38 2Olal 83 Wb (S Cuxdy g onigdlaal> L S

Al 8 casal

Sas Jalse MAC g, 6,5,k alSial (L5187 o bl ISl sl ol b))l igouls 6@315

Ol elanly Ol (S psle ol w851 Sl 35 m (sl Cligy (i 4351 oli S -\

Ol cOlaal elanly Sy pshe oKty cndhr (Uil Sliind 55 m ¢ g5 ST SL2315 (st oy ) Y
memohammadi @ yah00.com : S5 =S oy ¢ 0F-YTYAOALY 55,55 ¢ AF-FTYAOATY :als

Ol elanly Ol (S psle ol cgled o ublagy oli ) ¥

Ol elaaly Olanly (S psle ol el (U515 5o gy odSiils e ) soncy) Sl =


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.6.2.7
http://journal.rums.ac.ir/article-1-2732-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

e b oty 68 3k s ralSl 31,85 e Sl e s gL, OYA

s Y Olyolo jgel jo (60 84 pasie ¢ S5l !
p> dlyg) g wdbioe Y Jhgfex 5 (Ships g
logas sogoc W glrals Sl )l los s
[£] 05 o0 plol jolo ol jo plo i

Slld o gl (nmee 5l o g9 cnl nlnle
S s aljs, g 00g Y cwd Jo g olal>
Oygon g g ool 5l (i e g (8 sV
Sas Jelss pyme 10 5 anleioe Jom g rale S
A (dlac- ISl SYWS] 595 gl goaxine

Sl el Ghs bl sl e, 5l S
Lo glale byl oy s, (Dlas
.Zewl (Manual Handling Assessment Chart; MAC)
Cublagy o)lol egisS )l oBisle;] isu awgi by, o
<> (Health and Safety Executive; HSE) il g
Joo Sliee o iS5 il el 5 g
Cgg Bld 515 00lipgad wims o pll 1) )L s
bl sy, ple 4 o (Como) Ll g 0,8
GP9) ol by 65 b (Fwd Je 55 (S Sunds
Sygodr b Gy g C bl g aw g
Lok gws Jom g (sod Sppoty )b il ol i)
Sl 950 Ghoy crl @bl 9 2ls) cogdleds ged (23]
S5 sz g0 Slalllas 31 (6, ;0 g 009 HSE ylojle
oadplul oy 5o comizen LYV o] el ons S
Oy &S Cuwl 0030 5 atin H5iS 3l Sldlas o
O by SHae adSoboYds!l bl 0 MAC

doddio

(i Gl 5 bglen Gl 5l S
(Work Musculoskeletal — SMac- SISl oYM
Olesle gandads wlul 5 .cowl Disorders; WMSDS)
Institute for Occupational il  ciesl 9 Codls o
Y| ol (National Safety and Health, NIOSH)
Sonl pgd 45, )3 (id g (omiiS Slag e 5l
2 g s lelse o IS ebas [V-Y] ol I8
5 &S adlbe JeFo (dlas- ISl oYM ol
(N cenlial Sundg gz (else @ Gl Gle ]
@ Yok bl jlad g pslae jobar (S S > 1SS
S)l5 5 b o8 wily el o will g 0,5 SiLae
ceolial e 9 (S5 Lulpd e 5 Sl
TF] sgas oylal b Joor plSin 5o

b s plrale 5 Joo ailsy o5 elie (i o
Lojole o x5k lealSul (IS, wijls sage |,
WS saSolm!l byl 5 olhs 5l glacgese
g Seraji axllas olul i ai)ls agzlse  IMlac- SIS
mHSl WS s e b1 plgre b GllSen
YA (J& g Joo sl ot ands oy Dhac
5 ¥k mhaw 13 5 ple S lacundy 5l ooy
L8] as)ls 13 F

Oty el el Coenl g az g b el by
7ol ol g 2l et 65k Al 5o cadlas
3Bl (lae- GISul oS Sy (b)) <
e Gy Grpeizme 05 CLBIIYE plrals

why @ldlar Cesdee Lds 4 jub gl 5 b,

VY48 Jlo & oylei (V0 0y 90

aw,é‘zﬁr}m@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.6.2.7
http://journal.rums.ac.ir/article-1-2732-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

oYa

31, 8en 5 cadila Al

LYY oY GAYAY LA F L lhlal gl o5
a5 ab 4 a0 F g VY s e (g 4 T
pladl pll Sjgp ¥ BN s mhaw ol s @
by oy Ohgods ool .adl oo il sl
Sy90 NF 4w SPSS 5 VeV asei Excel l38le
2858 el s 4y

3 AR Gy ks Jelse 4 ganslitl @l
b gwd Jo (250 50 8 AT (sl bl plrale Ao
Jouz jo Sl 99 )0 oo plraly (5 ;0 85 AT
Yoo 0¥ e mls elel 5 cwl oags )3 @l Y
T s & Lgtye 3 s 2y 2 YL il g5
R A
wisg ¥yl mhau 6l o)l ) (05T o0 5 28,5
b by codled o ¥ g ¥ s mhau aS(g,gba
o S e IYYF g IOV g 4y g0l
iy A b s Jex o LYY 5 TONTY S5
el Cews 4 LYY 5 IYYI-Y

aS Col p3Y odeliiwsdy las chwe 4 a>g L
e odld L S e o s el o ke
2 kS Jelse nimee ) loges 5o jolaie aay 20)8
Clled po 0 i 4 Lalyd G Foelal as s Gulul
oyl Oygody Hb mdlop jo cwl sass F et
o 9 099 bl Slaslie 7V e ey e Lyl
Coon] (goms 42,5 ;0 3,150 LYEIFY o S o o] 5
e bl gad Dygo 4 Jl By ol I8
Lo o 5 om g 00y calinl Sloalie LYo o

Wloads b5, cowlial (LADIS +) GS mxbaws 3 (LAANY)

ol e o VAL sl Gl b s S
Mas SISl oW s o Gan b adlas
MAC (s, 4 whejon 5,0 glalsSul ol 5,18
JOMPRER NI
gy 9 dlgo
Sl ol 0 oS akaie anlllas ol o
5 adss gy Jle VYTV on b ol S 6,
GloalSul) ol i 13 (6,:5,b poe Al 90 (5,51
VA JS olasi w0 5 plosl ol o 5 ol seged
5 il bl ool dolal (5 aised g, 4 S
Al jo 5l aS Dyso oy i8S S ) p 9590
Sk elraly cld a Jonie 55 alds e
L wogs gae ali jlzs by adla (pols (5)lew
So 2 g on3)S A Sl G9y Cupie 5 e
axdllas plol 5l Gan ol s ools plais! sl Lo
5 &S SLS ol g ad eols i ol ads (gl
asls oS ol oa3iletel 5 s )lo pnSe oy
@ralr 5 G Joo ilil plraly i 0
5 VYY ggame j0) 8 FY 5 TV Cip a4 oS
Jelse g ol Qbl ool Bolar &ja0 4y (Al j2
o oy okt 6,15 ol g5 A &y bgye as
b S Jom 5 (o Djgoa [l B (531,85
ez V Jgaz g MAC (o9, pogase &)l b Gillas
L o pSe 5 oalin jl oolaiw! b (o adays )§
slosaly b gllae o S5, a5 L (goas jhetel S ey 90
lag,] & 8] HSE olojle Lawgs oadspgas oasjkedl
Sllanl ganaes 5l o wales jo ol ools olais]

aie S Sgo wil 4 il g sl e

48 Jlo 5 eyled VB 090

aw,é‘zﬁr}m@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.6.2.7
http://journal.rums.ac.ir/article-1-2732-en.html

e b oty 68 3l sl 81,8587 as- Sl ¥ s b5l OF

S b SLUCIMAC 23 5liol 0457 § sb (Lwd oo (oo (5349 S 4id1d p (SOl I G b 10 39290 o Joloc — | foA>

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

1F3e Sl 5o wbe ki
Sk G Jo o Ol lo &1l b oyils Called ggi
sl 3kl
el @oue bl el kol _
G o & s Iolee e GO e Joleo (gouc 05 [ (S, 08
#Jolzo e *J> F) #Jolzo *®)
. G . G . G
b g A f A f A
s R s R s R Jo 8156 059
). P V. P e P
. G . G . G
Y Y A Y A 305 3 Cawd alold
£ R # R # R
— — . G . G
- - \ A \ A )lg Qé)f J.a.b e alold
- - Y R Y R
. G . G . G
) A ' A ) A (o) Sl a5 ()5 (b b &4 a3 iy
Y R Y R Y R
. G . G . G
\ A ) A \ A 3L 69y 0 piwd
Y R Y R Y R
. G . G . G
| A | A | A GS
Y R Y R Y R
. G . G . G
) A ) A \ A shuo byl ol
Y R Y R Y R
. G _ _ _ _
) A - - - - Joo alols
v R - - - -
. G . G . G
) A \ A \ A SN Camdg Ludgie
Y R Y R Y R
WA Jlu 8 o led N 0,95 Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.6.2.7
http://journal.rums.ac.ir/article-1-2732-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

— — . G — —
- - \ A - - (oo @lmlz) Kales g bLI
- - Y R - -
. G _ _ _ _

A - - - - o 3 Zlgo 929
Y R - - - -

- - - o Ol jlol zoz

Vb o pa5 el s jidis P Vb ytas pelaw 5o 5 R Lawsgio s gl s 2,65 A oyl ad gl 0 G
Niged (Sl jliol (53 y50 Ty AT SO0 (§OUe SN 9 Ty SN b Nilg 0 sl folss JI G b
098 E oo ol (S Jo> b 9 0 (S S RIS 50 D150 S5 fole ~

shucu/ g/;’;b’;.: b Gwd o> 9 (81,8 Hb ‘}2.3/.9),4 g b ‘}&3/.:)1 SheJbs <o P )é)k" C:L:w ‘;1/3/)9 -r Jo>

1P Slo so byl (S 50
b Fwd Jo 6ol 5k bl o 5k Rl
. ;i
Aoy olass Aoy olass KN olass 75 g e s
. . . . . . \ oS ol kel <F
a/gA Y¥ \O/VY ra Y/fY # Y O 2l sl SVY
\AZR3 ¢ 1) INIAR! wy OAIFY ) Y WS 2l jLewl <Y
WYY rr YY/.s AY Ya/n ay ¥ NS ol jliol <Y
oo YFA oo YFA Yoo YFA e
120
TR
80 ‘:%ﬁ § 5
N AN E 8
2 NN N KA
¢ 60 | BN |- & 8 ;
3 NHAY N N S
40 Q::: TR i\\\u RN R
BN .
20 H . N 8 - - -
NI N NN N i
o AN RN BN BN AN RN ERN AN
Bk s Je Ny e ., 7 o L s 74 >
Wy g 7 o - TN
B o ol il LT " fg;»f:"“ sy
E]‘.L,,s.:;.a.flab )}P“’J- }_l_)-'r

sk Jolse

1P S 50 ol shs (5353 (SBUTH SI5HU 13 1b (wd Jo> § (6348 od vl 13 ya Jfolss (ot piego Ay — ) slog05

VA0 Jl o8 oled VB 0,93 Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.6.2.7
http://journal.rums.ac.ir/article-1-2732-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

e b oty 6,8 3k el 31,85 s Sl S s b5, OYY

2 St 6 Jle 05 Jpab 53 5 el i S
ool g iz s dales L Jem o ol g
YV 5l WBGT Lasls a5 al,d )5 wsmge Slalllas
WBGT L Ll b avslin jo il Lugeeds 4z )0
5 o5 wib ;3 3 Glgs mgmndds a2 )3 VWY L ol
wonlplo YT wbe mals TA e & b o>
5 Solinh )5 Sl Jolpd melas r 2le)Sal,
5 Loyl g Ol oy gl e ozl
W e b S G 285 Sl s (e
Wy oo camlie Gloy Jolgd )3 soliial Cuzr coslie
) ks w5 ooy slojlad (e s ol
o als Siml gebe 4

Ml 3lse pan 13 5 sk (o5 onizel 5 5
do 2 lS 5 g 5L el 4 azg b zshu o
500l b Jo 5 olraly u o8 ol pas s
olyor 4y I, dlac— ISl Scaw! § bgiw s
odddpog ol s atws pl 3l 6,y jekatedy )l
5 oo 00 ey 9 b o SBasl oyl S
b ol ol iz a5 VY] sl -0 Jslas L oloal>
@ oS Sas 5 il anlie sla iS5l eslil
el (Son (2l 3l ooliul g S @Bgs

B=Wo) Sk s ol @ barye Jolse b oalal, o
55k Jox oo plrals 0 g a4 (pSelS
Ll g 009 e Sl Jalse ool g0 olral>
5 Jom B8 9 (9 S ez 3 (2Dlel Sl
Sy & Cemlien iz Sl (55,0 )b ol
il Sladz )1 0 p0 g cadls azg )b o5 il

Jsol b @llas b olals momo slaghs, b akal, jo

Voo 30 Ghow bylps ol gws Jo codled o
)Q ;95 a.‘a..u ‘QT )1 o= 9 ob}} WLA.AL‘ u‘ML.,wa/
JA‘?.C— ﬁlm w‘ od.i«); ‘:Lﬁ))l wLqu) 0)19.0 /V*/f’(b
A Coeal Gon ey Colld ggi s ya 0 s
5 b L s 5o milae S92y (Jo alols )l
hls Loy b oo oidlop jo Kolen 5 Lbls)|
SLO[S ms 30 SO0 TR 9 009 wl.«.a Mo5
28K 8 s by el
& ’ Y

VLT 5 s el adllhe ol gulis ol
5 Carneiro aslllas ;o Wlools plaisl sss 4 1) as o
Sac- SISl YN w0 Glee cov o Sen
Jes e low Jom ais b (S oy
Ja.us..uo REBA 9 MAC u.:e) )‘ oolaw! L: oM"wé:b
o)l Slered asllas cpl bl b as” as 8 b1 YL
Iy-]

i (b sLls oS Sl Jeloe (n e G )l
Olge iy il o ¥ g ¥ s mgla sl (o
1903 0,L0l (l53 o0 5

o s Vo Cushy 5 s Jod 5l ame Lal,3
alllas cpl jo sl ele G Fpe Sk omb 0L
¢ Heidari adllas 4 a>g L .cwol oay0 5 L3l
coobeeyon dlez 5l eiS Caix ble o ) Ken
;9 (Wet Bulb Glob Temperature) WBGT _ja>Li
L eonlplo D] sy o Gogmmndos a3 )0 ¥F @ ol
@Bl s g Cugby g Lo op Vb 4 >y
Yo po ) ote (5 (Jaimme Lol sl (6,5 )b sloalSCul

S ele Gl @Bly joaiS oo Ll S w0

VY48 Jlo & oylei (V0 0y 90

aw,é‘zﬁr}m@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.6.2.7
http://journal.rums.ac.ir/article-1-2732-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

oYY

31, 8en 5 cadila Al

Wy oo (oo 2lralr )0 pyata il Saales
gy dlg> isw 3l IMac- SISl WS el o
(Shee sbogsb Sl Gk wlen (agh
Ol 5l as cal ooy 1zl by o placusgame sl
P S s Sl Cadgame a4 Gl abex
2> s 4 QLS (G Sumdg ) 388 (s)lo poeSe
lols (505 0L (1,5 b amlas (Sl pas 57 VL
1 oged 0,Lal wwlgcd, jo ISie ¢ alSwl g8 e
g (S s 0038 sigal ol 8l sl 00,5 o lgiin
Cadgame 5 YU dges x> b alie sbap,b plxl
Pl sl loan jo b 5 oS 28 )l (e 5 (Slej
il Sl 565 !

=

slaalSul o osslcwwsa s che 4 axg L
S Jalse 3T sy oo 5 4 ele i 650
Bl Oh PN Sendy 5 engdlral> L4 b
A el o o g WS Dol sy ey
200 518 Ceal Jol 4z po 55 (Jaime Jolse w9250
SIoyu8 g S

Sdlage oaSails jo (patils o9 n Sy Sl egh
Fb 5 (oole ulex 5l g 009 plaaly (Saj pgle olRadls
syl olagos S, 5 goddls Oliasy aiwS glacl
Il oo 5 10,08 Culgs a5 ol 0351 1055 1 CesDhas
prome QiS5 Gl Sl rizes e dos 4 il
Wt g elr, aed gy bhreizme Cuilag 5 e
S5 s g 625k A o LD p e OIS 5 Sl

Dgdse (0,08

s o) Ken g Chung aslllas )0 5903 (3 09965 )]
Szl Gramgn ;o b )8 50,8 Wiy 23l Ol
b 0y & W3S asie NIOSH )L alolas (39 &
DYT el 350 508 Sloso (595 2 losne jsboas

Oledez 092 i3S Cueal az o b ks Ll
Lo a9, 5 Lol lralr o)l bl
550851k 50,8 oty canlial (o0 alold 5 pu (VL
g Jorgensen axllho zols bl 5 aiil oo s Jolse
L2l 0 )b plralr glacdy pols 15 e
4 ble ong g Ghes ol cow Somb el
S8 byl plean> ol bas [VF] 005 0 B b
BB o5l eolannl 5 canlio gl yo oyl ool
L oo (lgiee b adsl e b ghvpe plral>
mls b alie cwyp opl @b Vo127 oy pals
oole 18 &S wes e lis e g Cordeiro asllas
S @ )] 4 Cand by gl 5o SYgams
ol Mas— ISl SIS sbnl 4o sl b Lolse
Tyl

erata o)l ;5 el 0 Sas ey pue
(o bl Camoy qanates en sl
Sialed 5 bL3)l pae 5 (ood (plraly 0 ogata
adlas cpl )0 s elge ;o0 51 L rdlo 5o el
005 ils i e g Hasan Beigi asllas ;o .2004
TES T P T RN N NONC VN
DAL el

slralr 5 Jox memo Jsol (9] iy o
5 b)) sl 5 celie Sy Cumdy Li> gl L

48 Jlo 5 eyled VB 090

aw,é‘zﬁr}m@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.6.2.7
http://journal.rums.ac.ir/article-1-2732-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

e U pokiy 6, 3k o alSal 01,8518 Sas— Sl NS s b3, OY'F

References

[1] Choobineh AR. Posture assessment methods in
occupational ergonomics. Ist ed. Hamadan,

Fanavaran Publishing Co. 2004, 1-4. [Farsi]

[2] Choobineh AR, Amirzadeh F, Arghami S.
Fundamental of occupational health. 2nd ed. Shiraz:
Shiraz University of Medical Sciences Press. 2004:
385-6. [Farsi]

[3] Choobineh AR. A guide to human factors and
ergonomics. 3" ed. Shiraz: Tachar Press, 2005, 123.
[Farsi]

[4] Roffey DM, Wai EK, Bishop P, Kwon BK, Dagenais
S. Causal assessment of workplace manual handling
or assisting patients and low back pain: results of a
systematic review. Spine J 2010; 10(7): 639-51.

[5

—

Seraji JN, Hassanzaheh MA, Pourmahabadion M,
Shahtaheri SJ. Evaluation of musculoskeletal
disorders risk factors among the crew of Iranian Ports
and Shipping Organization's vessels. Acta Med
Iranica 2004; 45(2): 350-4.

[6

—_

Shipping and port organization. [cited 2010 April]

Avialable at; http://shahidrajaeeport.pmo.ir/fa/lhome

[7] Dormohammadi A, Motamedzade M, Amjad sardrudi
H, Zarei E, Asghari M, Musavi S. Comparative
assessment of manual material handling using the
two methods of NIOSH lifting equation in a tile
manufacturing company MAC and Revised. Iranian
Occupational Health Journal 2013; 10(5): 71-81.

[8] Panjali Z, Zakerian SA, Abedinlo R, Gharibzade S,

Ahsani H, Rezae E. Assessment of manual material

handling using Iranian MMH regulations and
comparison with NIOSH equation and MAC method
in one of the metal casting industries in Tehran.

JHSW 2013; 3(2): 27-34.

[9] Health and Safety Executive [HSE]. Manual handling
assessment chart. [cited 2010 Aug] Available at;
http://www.hse.gov.uk/pubns/indg383.pdf

[10] Carneiro P, Martins J, Torres M. Musculoskeletal
disorder risk assessment in home care nurses. Work
2015; 51(4): 657-65.

[11] Heidari H, Golbabaei F, Shamsipour A, Forushani
AR, Gaeini A, Parvari RA, et al. Outdoor
occupational environments and heat stress in Iran.
Journal of Environmental Health Science and
Engineering 2015; 13(1): 48-55.

[12] Abdoli-Armaki M. Body Mechanics & Principals of
Designing Workstation Ergonomics. 1sted, Tehran,
OmidMajd Publisher, 1998; 126-39. [Farsi]

[13] Chung MK, Kee D. Evaluation of lifting tasks
freguently performed during fire brick manufacturing
processes using NIOSH  lifting  equtions.
International J Industrial Ergonomics 2000; 25(4):
423-33.

[14] Jorgensen MJ, Handa A, Veluswamy P, Bhatt M.
The Effect of Pallet Distance on Torso Kinematics
and Low Back Disorder Risk. Ergonomics 2005;
48(8): 949-63.

[15] Davis K, Marras W. Load spital pathway and spine

loading: how does lift origin and destination

VY48 Jlo & oylei (V0 0y 90

aw,@ﬁr}m@mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.6.2.7
http://journal.rums.ac.ir/article-1-2732-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

oY o

01y &Ken 3 adila Al

influence low back response. Ergonomics 2005;
48(8): 1031-46.

[16] Hoozemans MJ, Kingma I, Devries WH, Van Dieen
JH. Effect of Lifting Height and Load Mass on Low
Back Loading. Ergonomics 2008; 51(7): 1053-63.

[17] Cordeiro A, Arezes PM, Pinho E. Ergonomic

analysis in a food packaging workplace. International

Symposium on Occupational Safety and Hygiene,
2015: 332-4.

[18] Hasan Beigi MR, Oliyaei M, Syedi MD. Manual
load handling assessment in a brick factory with
suggestion of controlling measures. The 1Ist
International Conference on Ergonomics. Tehran,

Iran. 2008. [Farsi]

VY48 Jlo & o yle (VO 0y 90

Ol y (K31 p ke 01> dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.6.2.7
http://journal.rums.ac.ir/article-1-2732-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1395.15.6.2.7 ]

e b oty 68 3k s alSl 31,8 ) s Sl e s b3l OFF

Risk Assessment of Musculoskeletal Disorders in Bandar-Abbas Charging

Berth Workers Using MAC Method in 2011
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Background and Objectives: As charging berths in Bandar-Abbas are the most important places for handling
and moving of products and hundreds of workers carry and move petroleum and non-petroleum based products
daily from containers and dhows manually so they are exposed to several risk factors of musculoskeletal
disorders. The main aim of this study was risk assessment of musculoskeletal disorders in charging berth
workers using Manual Handling Assessment Chart (MAC) method.

Materials and Methods: In this cross-sectional study, 248 workers were selected by simple random sampling
from two of the largest charging berths in Bandar-Abbas and they were assessed in three types of operations:
individual lifting and carrying and team handling. In each operation, numerical and color band scores were
determined for risk factors related to working environment, lifting of load and body posture. Then, the risk level
(minimum 1, maximum 4) of each operation was determined based on the total scores and priority of controlling
measures were identified.

Results: High level of risk in all of three operations was identified so that the risk levels of 3 and 4 were
determined 51.21% and 33.06% in individual lifting operation, 58.47% and 39.11% in team handling operation
and 77.02% and 13.31% in carrying operation, respectively.

Conclusion: According to the risk levels determined in charging berthes, for most risk factors related to the
working environment, load lifting,and body posture, prompt action is needed and the most priorities must be
given to the environmental factors.

Key words: Risk assessment, Musculoskeletal disorders, Charging berth workers, MAC method, Risk factors,
Bandar-Abbas
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