.
> +
. .

.

\YaA QL"“"’bl P9 c)l.mi':l o JL») Ceodw ;Lﬁé') 9 )lS Cloge \

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

Qb 1 55,15 JONIOSH dolao g KIM (sigy 99 31 00kt b jb (wd Joor (st amslio 905§
1YY Jl 50 Kl jo g oyl you S> o5

Y #) .
T (M ¢ gty dabld

RV

Slo cS > 5 el S o Cumdg g Jleel (oyme o 1) il b st Je> deddle gy Al

Oy NIOSH asles

Sz wlio G5 51,8 Y0 g5, » WAV Jlo o (Ll - hog aslllas 1wy p b9,
las 5 ooy pedS Sl (WIS 5 Gugw )] adg die) 5o a5 Kial 00 liw

faf 9 L>l5 w).a )l oolawl L> @L;j r:l:u‘ NIOSH deLt..oj KIM u.:g) 9o )| oolaiwl L: ‘Sil.éa}l.m}

AV AUY - el yo f b
AVNYIYD 1b iy gyl

(28,5 518 aglio 3,50 SPSSyg 153l
£l

sl s 4 bayye iy a4 Sy a5, o5 omb 9 YL KIM g, 4z b ile asdly

S g oyt b 5 & NIOSH wolas 51 Jol> golis .5gs (sadg5 dlge Jlaiil 5 mlas (505 ,b

2 5ol ol mls ol el sods slge JUSH g ansS 5,5 ,L sl el & |, CLI jlais

ST (SN e, dobld

)LWQ&}G‘ML&Q@L\))‘

g KIM' g, g0 5 eolizal L
syl BT )b 9,5 wily YL Slads slaws Gl ol o9 e 4y mllas (6,5 ,0 codled i) 90

o5 o NIOSH  doles

50,0 0l plad gl ol las 1T as,0 AY o |, YL Sy mlaw (g, 90 8 16 S Al

9 lous O ﬁw)‘ A wsle 61;}/; & el asly 38les dsye VY S, o)siﬁ 3O Lhey

Ol Sz mlbes
Ayl KalyeeS
dan ;o Dlac - G‘;.li.ul WS @ Ml Jleix! e b bl YL LSS L ol sade

AFP-00 (Y)Y ;YA
..)5.3 Yl; @R .))949 6[.% oli;.m.i‘

dslio )b s Jo> NIOSH KIM :ls o5y wuds

[ DOI: 10.18502/0hhp.v3i2.1392 ]

Ol olaen (plaen Sy pete oK il (i lagy oaSiils (gl 4 > e blagy waige ai | bl )l ®
(Mu_rostami@yah00.com : Jstus odins o)

Sl (e (oo (St pye oSl (il 008 Eils g] Ad > e Blagy sigee S| b S


https://orcid.org/0000-0001-9084-1467
https://orcid.org/0000-0002-8205-6125
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-9084-1467
https://orcid.org/0000-0002-8205-6125
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-9084-1467
https://orcid.org/0000-0002-8205-6125
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-9084-1467
https://orcid.org/0000-0002-8205-6125
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-9084-1467
https://orcid.org/0000-0002-8205-6125
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.18502/ohhp.v3i2.1392
https://ohhp.ssu.ac.ir/article-1-177-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

|: 10.18502/0hhp.v3i2.1392 ]

oxge p 1y b s olelr 5 Jo> by a5T SIS
o9y o oo 5l SO (V) el oa oy ol il ansls
Kol oo wil Jelawe o Gl JIB Sols a8 pamls
Se 2 Sy Shisl sl g Sl ol o g agise sl
Ozt )00 392y (Fslite slo Cendd Sz ead I3 Jelie
Slladl bl (gl 1, golozel b oMbl Wl o 3gy o
V) 023 )13 paiizes JLis 40 b gl s g (ol Al
Ol e )3 saly mbio sl cdld 15T oSl 4 axgi L
S g a8F Sjso Sbegild Djge 4 Saly0eS
o ooliil S5 mlio 0 logase (Jaie wbyiny bl
3 adel Sl oy p Bk & dlis ol 4 olie Lg gl
5 005 ik Jols b cudled l pedie o> 50 il
sl Jlaz! 10 03,65 oo plonil s g0 s b bl
ol G2al33 4 g, S ol 5o Dl — Sl S
- Gl (B Ol e cadlllas ol ) Baa alnls
L Ob Joo g 008 aih) (s Jom aillg (b)) (Dl
The Key Indicator ) KIM sols’ asls b, g 5l el
He 5hasl o NIOSH 0,5 oy alolee § (VY) (Method
Sisla g oo b o plogen oslinl 5 39, 99 cal Sl
5 Oley e b (jg OzeR (sin 90 Jelse 5l (S im0
ogdle 3,5 o)Ll oy iz asgly g,k 59,5 wily HIST ol
Osed (SeegisS )| B 5l )5 ll, o KIM (g, 5o cnl
03l )18 51 s (B )95 9 (e Wlge S99 puc o S L
a8, )8 oy 0,00 NIOSH  aloles g, j0 a5 el oas
sy & s NIOSH b alobes g 5o iyb 5 o
Ry e glis )| BB g 2z g9 (285 ki, KIM
Nl oo P9y 99 (ol Gleyesr oslinl I el Jb 655 518 4
Syt 1) 635 A g 03ls Adgy 1) K03 gy al 3)lge

SN V)

1¥aA QU..»{L? | 299 0 Loy | pow Jlw | Codlw sl )l g )5 clloge

dodilo
peiianns job 4y \b o cod b ax I wsl eols lis cilalllas
Ay oo bl gl sod (Dlae - ISl YN sl 4 e
b deo a8 b S5 lapsiie Bk 5l 5 peditene 28 b 4
@b o3 stk plaa )3 o Az g (Saee Ol il
oo Jo ley yo el (V) S S8 WSyl ol

S g bl S lo Cundg g Jlesl (opme 0 b
S 05,105) o s g5 go 45 0 JE (65 (sl
S92 b (V) 99d e loj g (5550 W (S <5 5
b codled 5l g b je  gaio Jelin o b Ol 5l eolainl
@ oS pleal JUEIL Joo o655 0008wl oo
3,0 o5 05 (o0 Syge b ludl bawgs 5 (s D)0
S ol (25 bl 5 (S Ol 4 b (R o 5l (20
SIS 505 kS S il i sl b ) b
yan e Ella ol ogdle (FF) el IS 8 e
o)l alar ) efie Ll 08 il (s slals
oo Ahae Sl W sl el o5 el SaosisS )|
e Clad Sl g 08 (A L (s Je> )3 (0) 255
(O0S dme 0ol o sl Gl (005 il en
() ams plol 5y Jlacl b olyan |, el iilagSs 5 pdeniS
a> g )15 plxl Sllg ols HLes VWA Jlo jo plae adlae
ot S5 o o sl ol 3 o5 il S
ol adlllae o (V) sl 56 b i Sl sle ol
lly o5 (55 ey LS (53, 1 45 AT o 5 S50
b Joo by plonil s ateine IS ouge p (Swd Jo
Seagisd )l Sey (ali8l Eely )b jlre o> 51 Gl (359 54 9
A sy (o B & 6y9p0 ol B 035 05l g 0ud
2 b oS Atk b s SIS K o ead plul i
5 ) o o sl 1) Slae — SISl oS sl
WS & Ml S, ol Ko 5 s Sl anlline
2 KIM gol5 a3l g, 5l eolaal b SHae - S


http://dx.doi.org/10.18502/ohhp.v3i2.1392
https://ohhp.ssu.ac.ir/article-1-177-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

[ DOI: 10.18502/0hhp.v3i2.1392 ]

Bl oo jled 4 oaizmg b Sy alby > ol adllas
Jom mlby o) gayd 5 U8 g 5T b collad Sl el
5 by Gloj e winlby ;5 alby Slasie Gl s
NIOSH dolee o astin gwyp 3550 Clyiul oy o
The ) RWL ool avoy (3 0> deslbre JJdo @
el 4w le bls,l (recommended weight limit
398 cnl sl sl Slowr = (g 5 (Seiels i SolSog
S 29h (o0 JS5 I 95 4 bgye pitie iz 030 Jol>
OF) canl oas ooy )lis Yo ylous dlolre 4o

Al 2> b plrl g (s Jo> Sudlad ol aalllas o
b lae 50 (V) b a8 g ciils p Jore glis )l aS 5 oauzen
S5 ol b o8 Gjg Sl am WS (oo i ale
@l e dralre dois o g99ee 5 (S Joolsh
ag8s y0 )b o Saaly Slads slawd dwlbre (o538 e jo L
oue jlade b b cass ol Cas CuaS cdalin izen g
s 9 9 005 Cnaty 5L 0550 lajie I S, e
abgrye Joloor I s iie goue e L jbliie ol
dogi d> dolee 3 ulpe ol LB L5 WS gl
50 @l b 0,8 o cdled gl (RWL) L (59 o0
o Gl RWL acule 5l o ol 009l Cd am ol o
Composite ) CLI ¥ o )leis alal, 4 a>g5 b winlby 5l plos
S olge @ aabsy o lal o ab awl=e (Lifting Index
o oS (2l oz job a4y g a3 S A o sl adily
oS e by 0,5 aily Gl F o5 ¥ AN SVolee b
O] Cemd 4 b 00 dslme isllsg 5 saled (sl (CLI)
Single Task Lifting ) STLI eolws ciylsg 0,5 ol ol
Oyt b il 5 I8 o)led 4 axg L (INdex
Sz lby 4 1) Glby nj 5l ebS e oS 4 STL
i Gl)ls aalsg 105 g 00,5 (sak s (NEW Task)
A oolatwl ¥ aloles 4o (6,035 e STLL luis

) b,

L0k 0ls)

FILI=———
FIRWL

LCXxHMxVMxAMxDMxCM=FIRWL

AN Gloals | pg3 o loss | pgas Jlo | ceodlw sl f g 5 ol

wosliinl b )b s o sl anglas b3

355 (85, 2 VYAV Lo 3 o — o el ol
a4 & Saaly09.5 Lol gody mlee OIS
5 stg) el SLeyS IS 5 g ( SThgE 0] g
aslllas plondl cgzr 2,5 plodl izl colled bzl wlas
Sl o (sudy mlio 3l old Caad (ol 5l e lal (o
Shere ol Ol pwy Sz b e Joo YL S, b
@k oS b 5l by (il caslllae 4 G5 395
5 Gae 4yl & olie b gy b Jom 5 sod eolyii] &0
Eyorme 3l 0 b Joo aally (ol amlie o)y pol> adlllae
aaS el 5 a8 Y0 (fgomme j0 0als SO mlio Jels Ve
5y il snge g |y b s Jo cinllsg olazsl jsb
las - SISl SYMST 4 Ml S, byl jskaie 4
S 30 3 ol i Ja> 5 oo Sacl sleed
Uiy b eolaiwl NIOSH dolee ¢ KIM (s0llS” jasLs
A > cuilagy g giool 108 ezl lawgs KIM (guldS™ sl
Sl 5 (S )L o)) S sl (9 Il
Ozt by Joli oy 3j90 o CJlad o5 S5 (pl 4
o gy 05t e 535 o> 5 301 45 b o il
(535 Wik alby 4 bgrpe S )5 g cnl sla SRS
Lifting, Holding and ) LHC L o085 Je> g cyils o5
OS5  28ly o (5950 S )5 ol yo 0 eolawl (Carrying
S50 &8 Ll UL Aol (g prws by Oow
oy 4 barpe sLiel ol (b9, cnl 13 025 (o0 )3 oy
9 0d et )5 Lulyd g g 4 barpe Lol e
U—‘ 5 as GOJUaa) oslws wL‘aa k-gal.:))l Sy NIOSH ol
dabe g e 10 )b gg5 9 (359 e dlal j0 (6t 45gS G
csbee slal T 50 a8 albg) S ye b sy 5 (b olbol>

i 90 5o b dade dae o iS5 il e gla )|

3O ey S50 Al Aol SO o) 0w 0


http://dx.doi.org/10.18502/ohhp.v3i2.1392
https://ohhp.ssu.ac.ir/article-1-177-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

|: 10.18502/0hhp.v3i2.1392 ]

—coalatdlly b s o ol dilaa s f

b Jelie 0 09 g0 o3V oSy 4 (05 S0035 5 sl 8> glo
s b b ol sglae LYl 58,5 CLIL o5 Ll
Ngd Jlosl Slogil sl 29, (97 (2o b9y 9 9% 55
()

abgiye alpd g polie dslme g mlly ) et 5l g
W NIOSH § KIM g, 90 38lg5 ol 55 ojll g
ool 51 o)z 3590 slo Collad SngisS )| Sens; whaw (3]
ol b eslazul (Cohen’s Kappa Coefficient) 25 sLIS
B s pSeslail 890 1) Lo ol e 90 alS o &0 s 0]
29 Ay CaeS 93 e B 2b))) g wyn 4 g 0ol
A3 (oo 0L 1) e 93 315 (e ol

b axdly

Sl Fae0 Sledbl wivg 050 (Ked aslllas 550 il
b s 5l 5l Jols @l 5 ) Jgoz o Bus o558
Y Jodz j0 calizee slo ol il (6,5 ojlail 5 oamlie 5l eolazul
@by 5 Jols dlas x5k aabsy ol oad o3l
Jo> 09l las gl aneS Grilsy alox 5l goanie
5 e o o ol (g5 p S 0l 18 2y Jre b
3l oo el LS & 2S5k 5 2y g9, 2 O Sl el
@ylby 5 Jold (5 dwsS @ bgype pgo adlog ogaz o
oS (339 SR 093l (595 3 deeS OIS 1B S (53,5
2 anS ol 18 g cdl Jore b ausS” Joo S (o
aiby ;o 59 95l LS 4 sk 5 Pl el b 2y s,
3 aeS Gralsy Jolts by 5 deS 25k 4 bgipe po
9y 2 S O 8 ey Joro b (T oo A& g5 s,
S oy ol cnlly g pjlex adebsg o all (o 2y
Al g 595 2 (s OO 18 s 207 3l Jgame o>
25 Jold iy adelog ASL oo (g s Jore 0 JUS S
alos oo b ()T Joo 2y g 5l S (il 2 (sl aielog
o s S0 @ 0T 008 JB 5 S ales (5,5 oSeshes
3oy e e Slasle slad jo gl dolre jo il

1¥aA QU..»{L? | 299 0 Loy | pow Jlw | Codlw sl )l g )5 clloge

X ab,

FIRWLXFM=STRWL STLI:L(J‘-.' 0J3)
STRWL

¥ aka,
CLI=STLI+Y ALI

¥ ab,
AL = (FILL % (== ) + FILL (=) 0+
(FILL,) x (FML:M _ FML;”(H_U)

Load Constant (LC) = L, <

Horizontal Multiplier (HM) = sl S

Vertical Multiplier (VM) = ogee )56

Distance Multiplier (DM) = o568 b, o b olbol>

Asymmetric Multiplier (AM) = ., & soe 44l;

Frequency Multiplier (FM) = L ;8,5 oy S5

Coupling Multiplier (CM) = L %> g4

Composite Lifting Index (CLI) = <5 0 by 0,5 athy ol

Lifting Index (L1) ;o5 ol esoil

osles cisllsg 1,5 aily el =Single Task Lifting Index (STLI)

oo ails saiFrequency Independent Lifting Index (FILI)
= LS 5 Jie

;9 “=>Frequency Independent Weight Limit (FIRWL)
= LSS 5l e

a>Single-Task Recommended Weight Limit (STRWL)

= oolw uons 0l deogd ()9

solie 4 azgs LNIOSH woles 51 ool Jasllgiss 5o

Cudlad g Jeli ;o a5 Sl ooy pns 4565 ol CLI Calisro
Saog3sS )l Ol s el 5SS b G Jolao CLI 45 Ll
Yoo ) ylade 0 CLI jlode a5 (60)lge 1o ol ood (5,900
ool IS glaie 4 (Saogisl slasSll 5 b b o


https://wonder.cdc.gov/wonder/PrevGuid/p0000427/p0000427.asp#head005001002000000
http://dx.doi.org/10.18502/ohhp.v3i2.1392
https://ohhp.ssu.ac.ir/article-1-177-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

[ DOI: 10.18502/0hhp.v3i2.1392 ]

ST S 9 (o 4ebld

Spdy Ojpe b (Sdy gl

S gy 90 0 Cawl ool ools Lis & Jgaz 0 4T jglailen
s ST st Sglite yolio b ol S e ¥ ol oot
HE S o 515 oo 1) KIM (g, 5 Lasgita 5 o5 S
k> 90k S v i 9 NIOSH (g, 55 o5 5 S5
JB 5 5 arg BB Sy gl Jobe | KIMY g 05
P9y 95 5 el Dy50 1 30 uuilay NIOSH (2, 50 S5
Baus 5l a5 1> g walg> w4 o3 oals &ll)f polds
5 allad ez )z 3590 Clled my ggeme I KIM g,
90,00 518 Vo) Sy s jo cldled S s s ¥ oY mlaw
o 2 &S Sl NIOSH () amcs o3 o 4 ()
ool 03ls 513 Fo ¥ Sy mhaw (0 1) (o) 990 e
50 Golas e 4y 0bgh oo gl jo o sdnlin S IS
Wz alid pe e (hy) 90 )3 (owyn 090 SlayySE (S
Sy S0 g5

S ol Cap 00l dmle LIS o)kl Lol adlllas jo
ol as ol Hlas 1y /YY) goae ke By, 90 s 38leS
IS b Sl (o) 3590 (B9 95 G cenlio BBl o
b-) G o loghl o 2 (e bl Jelow 5 LS a0
By 997y Sy all JSo05 +) 4 ax e o5l +)
ooyl =) 4 Koy sbeejlusl bl oo palins 5 bt
Fly pos ho 4 S35 sleojluil 5 Se 9 9)ly $l55 S92

Ao oo olis )

wosliinl b )b s o sl anglas b3

2 sy oS Akby o Sl laygSl g ey Sl
ol 0 00ld LaS ¥ Jgaz 50 Slawlre gl ol az8 5 L
SIS 4 Dyl glo s Sy b)) 5 ol ol

ail sl o555 Jele 5o KIM oy, 4 Slze 21

ol o o0,gl T i 5o b 53,5 a5 il 455 (o8

las 65 ,L aadsg a5 (gl ous ool L b 4 axgi b

2y onge |y anS 15k 5 gl JBI @ anS 4SS

dlo oty S Fr g Ar S 200 S L 5 &

YV ooy A) 585 Y oalds pll o)l olal g wogy S

Vo ¥ S aw iy an ( Jels ol 8l 5l (a0 AY) ,

Oy Sy Gl cpl Sde (n 5 poe oS Noged S

Foo 0k Olime 9 b Jo e g 3,5 aih (uilS )3 et

o] Hlas eoguze pond 5 2l S O Jgux el 005

Sl [, KIM g NIOSH i, 90 5l ool b sy 0 9550 slo

RSP

(srn Syge Selud i ggerme 510 Jgor @l 4 4z L

5 o e o CLI el 4 5 ¥ 51 WL CLI el e

(S p oS las x5k Gy o nlply ol 4w

s (2985 4 shew JBI ) S 4l g 4 50k

Solled ool sl Slegsl slo gy sz 2l Py LS

oSliil (SiogisS ) sosSN 5 b 1l 5 5l Slge Jis

Sl aitly L W8 SaogisS | sl ez 5,5

u...elfo 9 u>|)~...:‘ sl 0,99 u,.ubﬁ‘ ‘)15 o J.uo ;v.}a.u

asllas 350 pelels (1T gas el 5y i 5 J8las lore Gl ool el 1) Jga

Pl Jlae bae bl (nSle Sdl,900 sla (S
of Vq YIAY YA -
140 VF A/fY YY) RE
0 of VS V¥/io5 o559
) Y 830 /AN 5 aisls

AN Gloals | pg3 o loss | pgas Jlo | ceodlw sl f g 5 ol


http://dx.doi.org/10.18502/ohhp.v3i2.1392
https://ohhp.ssu.ac.ir/article-1-177-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

|: 10.18502/0hhp.v3i2.1392 ]

—coalatdlly b s o ol dilaa s f

ST (G 9 (o 4ebld

ouds Sl 6,5 sl o) o Pt ).JLT C-:Ld ¥ Jgo

&y G Sl Gyl o gl (BIple gk aintsy o,
Oy (Ngky  (F)bgeyy (Ao (V) e (H)ews )b o9 ) )
G Y £y Y. \z Y. Y. clas 5,554 )
Loyt A | q- \z 0. v S RS Y
Chns A | £ YA ye it dS 65550 ¥
Lagie A - XY 0 Voo \Ad V0 g olge Jlal f
G A - fr 0 VY A Yo sl J51s & by auS alss 0
NIOSH Wolss 5l Jol> guls ¥ Jgax
CLI STLILT L9 bawgie codled @,
\YaY Floa Y Alas 5556
ARV Y/eA Y- S pawS Y
YA FISY f- S 5 5L Y
VIAY VIOA 10 Godgi olge Jasl  f
Y4 YIAY Yo shw PhawanSals 0
KIM (25, bl 2 )l (siws Joo Jeltio (oo )f31 ol s @ ol :F Jgor
Sy g Sy ad; b lulpbad;, pwpad;, Hbad,  JSbjad, el ol &b called
f A \ Y Y A Y Alas 5050
\ v ) v v \i A Sy olge Jlal
Y Y'Y \ Y f ¥ Y &S S
Y f- \ Y Y ¥ i4 aS 605,k
Y fY \ Y f $ VY ol Bl @ S alss
KIM g NIOSH (o g, zuls amlio 0 Jgax
NIOSH KIM 2Ll P9y S
>y Y<B<Y \<t<Y <\ >0- YOL<A VeL<yd V- ol pladl sogame
JsB JB e azg B o5 eSS BB sby s sl by oS Sea) g
\Y/AY - - - A - - - Alas 6550
VYDA - - - - vy - - &S 3 S
YARO - - - - - - - UL S SOK 2 PO ¥
- VIAY - - - - Y- - Sodg slge Jlas!
AR - - - - fY - - ok 51 @ S alss

azgi b opl pogdle 5,5 o)lil el Lawsgs 0ol Jo 5L (39
S8 g 0,8 ads o O Jode cpiis ¥ Jgox @L.a 4
S5y Cdlad 4 by e I8 ploxl (yloy o 5 g 5L 65

VWA Lol | £99 0 lous | poww Jlw | coodlw s 41 g 515 il

A Cod A (6,5 L c e ¥ Jouo mls 4 g b

05 & (i 0,5 Al el (o) 9590 sl e Lo

Lwgie (09 0b5 4 g oo o] e 3l a5 el sls olais|


http://dx.doi.org/10.18502/ohhp.v3i2.1392
https://ohhp.ssu.ac.ir/article-1-177-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

[ DOI: 10.18502/0hhp.v3i2.1392 ]

Voo e, B gy 90 opl a5 8lg ol YS! .(VY)
JR Shiae j0 by, 90 Dol o 4y Wiy e il alils s o
el dade g e o 5L ool glay )l S Gl ools
I, glas )| sl I NIOSH g, 5 KIM g, a5 | >
@ 50 G595 59 (nl (g 30y gei 50 093 Dlaslore yo
Sk LSS gzmes Jb e )3 IS 55T Gla Sl (65,8
i ullsd Gloj e g B2 liee A 2352 0l 035
wllbe 5 Jor i) ol ol 055 e Jac o
w1y ks als KIM g0dS asls (og, 5l eolaiwl L ol
mloas ol (lis ¥ oV e ;0 gy 9 50 slo o] don
deine g VVE Jlo 3o o 5ad g s aslllans b anlllas oy
4 bl mbs b VAN o)ls Slgsren YNV Lo j5 005
Codled ans o 5 Y51 VL L Jo Sy, elas NIOSH . 3,
9> 5l il 4 6250k 9 (5 0 A llas 55501
s wilg oo 0l BBl el 009y Jgd BB L
OO 518 5 (59,5 s Joee (gl 0by ST 5 )b 3bj 039
Sl as Tz Bl oy 9y90 slo codled b o L
ok oS wik e 50 colladl lo g 85 4 jeee
odezr Sdb 535 9 Ren 59, 2 &S )L oL sl gl s,
5 5bre o 3l s 59 b ade 51 Ks (SOl Wil eals
Dde sy O)3e 3y 93 S 4O O 59y Job p aiby 1SS
B e b (g g adBs 0 b e Slawi b e 0l
Slasi g jb polie o)z 9)90 Allg ;0 (oo 5l el 485
oS ol oa sl g 09 YU )5 oy by Sk oS il
KB s g 0bj polie g 99 p0 sl oslaiul b s jlas S,

A las 1) Jeud

G5 sl oKl o b e byl 5 SLaSo Ly, olSus
95 00 Lk e Jo Sy @)l ol bl g anils
@ (223 VY By (lime) 05 BT o 4 Seo3 (b,
2 NS 6 Jelse (o9 OlaSs 5 Calid s @ oS ol

AN Gloals | pg3 o loss | pgas Jlo | ceodlw sl f g 5 ol

wosliinl b )b s o sl anglas b3

Sl giS s ST GV polie ( b9y (nl 33 (sn 3590 L2951
R el (o) e g i)l BT OL (39 dsmrn 3590
el 0l Vb Sy mhaw j0 anS 6,5 b cdld 6,8
Slge JUl codled 4y by po oals dslore Sy ooy S
sl Sl b 51l 55 brsie o 5 o il o sl
ol o s 4 55 5 5 08 ik b gl
alie adb oo colo A 55 )5 bl loy De g 00gs i
5B Jale 9908 o 4365 (nl g (o0 00 plonl Dl (2
b S a5, i KIM (o9, B Jgo gl 4y azsi
el 00ls plaisl mlas (6,5, cldld a4 ) A goue jlads
o3 A Sos 455 5 kS B i baugie Solled il o
Ol e el alils S,y oled sae o gl 85U A cul
o B 4 S als cdld 4 Loy e 4l (reesd )
G5l alld 3 s Laagie e ) b ple
NIy ENPRRC SWESJEW IS e VYRR 3 35 W
s Sl GP9) (59 Sloj )y U Ll Cel (o S5kS YO)
adss codlad o b anS 6,500 el by ag)) cl ooy
LF s b ans
@ Sy e Sl 000l B Jgo ulis jo 45 jghailen 95
S)y90 ‘_gLQ Oli:.uo\i‘ B )lg J4.> w.n:j g_g’l"))l )l o..\.o] Cawd
@l 5l g oo o 4 S0P Sl By, 99 bawg oy
Sy Syglp 40 a5 35 ams oly o (Kappa) LIS o Ll
Sade) il oYL B8lg dlac — SISl OS] 4
alie Lo, gl adlas jo (P +/+0) (/YY) =LK oLl
@ Sy byl Bl Ol e 5 gdeme)s
S eSS IS e ] dae — SISl ol
)I)B IR D90 NIOSH 9 MAC U"ﬁ) 9o )‘ oolarul l) 6)L.u

ol 65‘9" KW Voo U9y 99 Q-l‘ GL"’ .).jo)f Qle.t.cj osls



http://dx.doi.org/10.18502/ohhp.v3i2.1392
https://ohhp.ssu.ac.ir/article-1-177-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

|: 10.18502/0hhp.v3i2.1392 ]

wodlainl b b ctws Joo (sl annlia b))

PERFTEERS

e 00l 6)51 foscd
B ools o

).;é :allie C)La‘ 9 uu)lf;
8L olay

ol 00 (5135 sy (gm | ablie ol igSoun

1.Habibi EA, Kazemi M, Safari S, Hassanzadeh A.
The relationship between lifting capacity with
the NIOSH equation and the risk of
musculoskeletal disorders with the RULA
method in health service personal of Isfahan.
Health System Reserch. 2012;8(1):131-7.
[Persian]

2.Ergonomic Guidelines for Manual Material
Handling. 2007. Available at: https://www.cdc.
gov/ niosh/ docs/ 2007-131./

3.Reid CR, Bush PM, Karwowski W, Durrani SK.
Occupational postural activity and lower
extremity discomfort: A review. International
journal of industrial ergonomics. 2010;40(3):
247-56.

4.Zurada J. Classifying the risk of work related
low back disorders due to manual material
handling  tasks.  Expert
Applications. 2012;39(12):11125-34.

5.Eskandari D, Ghahri A, Gholamie A, Motalebi

Systems  with

VWA Lol | £99 0 lous | poww Jlw | coodlw s 41 g 515 il

ooy 2T Gl saws Je o Dlae —  odSiul SYNS 59,
anllas ;0 (cwyp 390 By 90 ezed Hb Je> oLl sle
2 o Sglis 4 calie b g 00,8 Jos LS LayE ol
30 5l Slojen colaul I35 506 Jelge S ol JIE laios
Ol 5l 5 calie bl g i j0 5L o 2b351 b,
g el 5ol el (1T 4 03 )ly S

)S"“"“ i gy

slco ol iSem lels imen g 030 2 o Cole>

&bo

Kashani M, Mousavi SGA. Prevalence of
musculoskeletal disorders and work-related risk
factors among the employees of an automobile
factory in Tehran during 2009-10. KAUMS
Journal (FEYZ). 2011;14(5):539-45. [Persian]

6.Crowl DA. Human factors methods for
improving performance in the process industries.
US: John Wiley & Sons; 2007.

7.Ataei SS, Heydari P, Varmazyar S. Investigation
of Correlation of Musculoskeletal Disorders
With Work Ability Index and Allowable Load
Lifting Limit. Iranian Journal of Ergonomics.
2017;4(4):14-23. [Persian]

8.Panjali Z, Mazloumi A, Ahsani H, Rezaee E.
Evaluation of the risks factors for manual
material handling in a metal casting industry in
Iran. Iran occupational health. 2014;11(1):13-22.

9.Yeung SS, Genaidy A, Deddens J, Alhemood A,
Leung PC. Prevalence of Musculoskeletal

Symptoms in Single and Multiple Body Regions



http://dx.doi.org/10.18502/ohhp.v3i2.1392
https://ohhp.ssu.ac.ir/article-1-177-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

[ DOI: 10.18502/0hhp.v3i2.1392 ]

and Effects of Perceived Risk of Injury Among
Manual Handling Workers. Spine. 2002;27(19):
2166-72.

10. Eskandari D, Norizadeh N, Sadati H,
Mohammadpour S, Gholami A. The prevalence
of musculoskeletal disorders and occupational
risk factors in Kashan SAIPA automobile
industry workers by key indicator method
(KIM). Health and Safety at Work. 2012;2(1):27-
36. [Persian]

11. Steinberg U, Behrendt S, Caffier G, Schultz K,
Jakob M. Key indicator method manual handling
operations. Design and Testing of a Practical Aid
for Assessing Working Conditions Forschung
Projekt F 1994; 2007.

12. Steinberg U. New tools in Germany:
development and appliance of the first two KIM
(" lifting, holding and carrying" and" pulling and
pushing") and practical use of these methods.
Work. 2012;41(Supplement 1):3990-6.

13. Moghaddam AAK. Ergonomics Assessement
Methods,Selection and Application Guide.
Tehran: Fanavaran; 2012. P.2430.

14. Bot SD, Terwee CB, van der Windt DA, van
der Beek AJ, Bouter LM, Dekker J. Work-related

physical and psychosocial risk factors for sick

A Lol | pgo o )lod | pgms Jlw | caodlw sl 5l g 15 Coblig

woslatwl b )b sws Jom (gl anslin S )

leave in patients with neck or upper extremity

complaints. International archives of
occupational and environmental health. 2007;
80(8): 733-41.

15. Naeini HS. The principles of ergonomics in
handling system. Tehran: Fanavaran; 2012. P.
248.

16. Varmazyar S, Sayrafi HS, Nikpay A.
Assessing the recommended weight limit in
manual carrying of loads in packaging lines of a
factory in Qazvin. Qazvin University Medical
Science. 2011;15(2):78-85. [Persian]

17. Dormohammadi A, Motamedzade M, 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. Iran
occupational health. 2013;10(5):71-81. [Persian]

18. Kalkis H, Roja Z, Kalkis V. Physical load
analysis in hotel cleaning work. Agronomy
Research. 2014;12(3):843-50.

19. Motamedzadeh M, Payoon A, Heydari MR,
Faradmal J, Babamiri M, Heydari P. Physical
Ergonomic Assessment by Key Indicator Index
(KIM) and Ergonomics Intervention in a

Detergent-Producing Industry. 2017;5(1):43-50.


http://dx.doi.org/10.18502/ohhp.v3i2.1392
https://ohhp.ssu.ac.ir/article-1-177-en.html

[ Downloaded from ohhp.ssu.ac.ir on 2026-05-27 |

|: 10.18502/0hhp.v3i2.1392 ]

Comparative Assessment of Manual Material Handling Using the Two
Methods of KIM and Revised NIOSH Lifting Equation in Workers in Small Industries
in Kabudarahang in 2018
Fatemeh ROSTAMI', Mehdi HOJATI?

Original Article

OMom

Received: 2018/12/11
Accepted: 2019/03/16

Citation:
ROSTAMI F, HOJATI
M. Comparative

Assessment of Manual
Material Handling Using
the Two

Methods of KIM and
Revised NIOSH Lifting
Equation in Workers in
Small  Industries  in
Kabudarahang in 2018.
Occupational ~ Hygiene
and Health Promotion
2019; 3(3): 146-55.

Abstract

Introduction: Manual handling expose workers force, awkward postures,
and repetitive motions. The aim of the present study was the assessment of
lifting capacity by the KIM and NIOSH equation methods.

Methods: This descriptive-analytical study was conducted in 2018 on 25
workers of small-scale industries in Kabudarahang active in production of
flour, sausage and salami, precipitated calcium carbonate and building
materials. It was conducted using KIM method and NIOSH equation and then
the results were compared by Cohen’s kappa coefficient and SPSS software
version 18.

Results: According to the KIM method, the highest and lowest risk ratings
were for material loading and transferring the material, respectively. The
results of the NIOSH equation, respectively, assigned the highest and lowest
CLI values to bag loading and material transferring activities. The results
showed that, in both methods, the loading activity of the materials had high
risk due to the high load weight, the number of times of lifting load, the high
height difference of the harvest place and placement.

Conclusion: The results of evaluation of both methods showed that the risk
level was high in 92% of the workers. The results of the two methods showed
that both methods agreed on 71% risk estimation. Also, for reasons such as
high altitude difference between the source and the destination of the load
transporting and the high repetition of the load shift, the probability of
musculoskeletal disorders was high in all the stations examined.
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