Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

Occupational Medicine Quarterly Journal I b paas ol aolibad

A
Vol. 9, No 4, Winter 2017 ST ST, VPR cylinn F 0ybocd A 09
Y sainir
Pages:8-20 " " A=Y+ iaxio

OIS 49 Wish Sty 99 09 gaw! wilSio A Io il (g 99
1395 TH0 wdgi wolg o) 535 40 SHGE = (S

'yl omindl L el Jals L5, Lad! adbls

TN 4

5 oz FIL el Baa baS cl ks (65)0laS 4 (e (55)0laS 5188 lacly 1 (Se gel il taouds
Sl gl 6o, eSS (o caddllas (pl plol 51 Baa 3jlop 0 )15 plowl Ll g 50l g ol @) (>,
ASboe o gLl palsjshaie ay (gel 5l alle 5 (SMlas - S

@B s 9oy S e O S8 A g5, s APl Sso 4 (Lo - (eoss addllae (nl gy )
8 Losls (5 )glaen johate 4y 2dndy plonil (STy93 7,08 adgi 03ilSe g (Siw by, 99 amlie 5 b3l cu (Shes
St Gy 51 e )0 O Cendy )5 LS b))l Ca g s s sl Sl g5l alBlase 1o
28 plnil Sad Ggam 55 9 B jgdome el slagygesl b bmosls Jdod g a5 o ooliul

Logly g peS 0,0 ¢yad 0300 b aslu 5 cuws LSSl bl cgily oS 0,0 (o aS ol lid bl gaw,S ) Judow s
2,18 0929 (5,0 gime bLII s b g3l g aills gl peS 0,0 g ¢ Sy 0358 slad g ey 5,5 slacels olows

3 lasbiwl Sl 035 ¢y gal 5l Al 5l ey (SMae - SISl SWST alasde LB alS Lo 4 1 pFass
A olgaiiog 7,8 samaiag g Sl 03l e >l e o

She> 7,8 s o Dlae - SISl SYWST(65,5LiS (gl iiliie calSlae s ganls’ slaojly

Olnl lgal Qi jgs pel) (s2ub @lio 9 (5529LiS BB Ogamsl ju3lS0 9 ($5)IES (Sl (wigo 29,5 -1
a9 SeilSo 3l ik IS 490 il -V

afsharniaf@yah00.Com : g xSl g ¢+ £V FFOF PV | 1 ulod pils (U ghamo dMiawws 95)

WO/ N/ F iy ) 0/ A/VF icdb s )b


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

6558l sloz b 1o bty i Lzl L6 5 e
Sgel azgi alllazr Ojso 4 Jyaze 2 4 b d92se
Sl (65,9liS DY game (pl a1 (ST)95 7,6 (V)
Al )3 5 (A) S oo oiS Ae JBlas o 03550l 45
Shex 78 Sras Il 0sd oo Bras ey Hob
5 wlsd 4 Cond andlr 2B maw GlEl L 4
WS o S |y by g, Wy, ol Brae b,
osliinl 9,90 (g JS w3 s (95T 2 45 (5 9k
“ol 31D 2980 el STy slag,B 5l ke o
g oS jo L Bl g coew llyd S92y oo o)
@ oarg boeas o ol ady Jsame ol (hoon
L Ggzmen (65,9laS (o8 IV garmae | Aty oslitu
5 g oMo sl 095 (£ y0 095 iy SIS pusS
Sl 5 325 ol lnaslys sy & 5l pae
3 i8S CebB (hen 0y9 o9 obsS )l e
b sy L) ML S Sl s el
5 oiS lp of sgame Bras g ol Jbedl (e
ilos Soenl Pl golatdl Sl gl (Jeame ()95
RIS 5 (et ($ileSS weils (Sliet B ady
5 (1) ailse U5 LISl 5 Slaopls 3525 5 abogy e
3,548y e plye 4 5055 5 05l slaasyl o)l
Ly SY¥same adgi o )5 (5w als Slzge (ool
dooly o glsie a1 ol Gl aSONY) 95100 a2
2B ady caoe )8 caie el e ool
abgiye Blsw 9 Sladl joe 285 0 5 (ST
Gl 5 (65,5LaS genliilSe ST i Sile
shadlbiee 55)leS Y gamms wdgs Slilee IS (5w
1O 1515 5 lyzgl a5 slanllias 4y g5 oo il alor
Ol 5o e ojlal Wby el @iy eSS oldes
S Slles obopilKe a5 0 (g uSammts cnlllas
- Sl e alS e g5 it Wlgi ee
S S0 ladlas o wle Wyl o5 LSS dae
Cdpd Siee (VW) oKee g odljcawg lawss
S L g leww] g a5 ol g pSams
ol y o 08 Ly lhaey cilsy 15
bhug a5 Gladlhe mmls e ol oS Jgy
il L oS ols Lt s alosl (VF) o Ses 5 Sl

S yzrun (B, anlB 0 al o3slle anl 3

YAF ylo) o)l 0 ylosds (o 0590

doddo
ol ) S 5 b e Sas - IS ks
039 Sl yli s 5o )5 (g9 (Sl O (1
ibos )5 slakaze )3 Jlgl oses Je 5l (S0 g
(SN CekS 53, p Glodas Syl WS )l
5 8,5 lacadgaze il (o)l glalae 5l sl
Condy $9, 2 odee OLl olen a4 Jad s
Jbo Gl (V) cenl ails byloils 5 o)1,5,5 soladl
3OS o e e Fee 5l i Yo e jo
VIb &y oS Wopee @) B L b oolen

- SISl IS (V) 050 00l ()5 G 39, audkes
3)ly az ;o b g ol b Gl aypd S Jlis a4y (Dlae
Jsb o hae - Sl oliws 4 (6,5 4,0 ol
oo aiw ;0 OS]l el oo obm! e
Joo g S e G G g (SBsE slaplul
OIS (Tl gl 5 g e o SatS
S adl e gl (oSS (S9> B9 b olac]
(LS s (S 0y oS els ] edle
Anls HAd Dot (HAD jge 90 e ew> SYDS
(V) wdboo (&5 > S8 oS 9 (S >

SIS Olse a hnleS &5 el ans Sl S
Gl oaxie VLI 3 SUks L slaad
Bl e Lyl 5l ool slaws (F) Cenl ons
sl )5 o ( dlas - Ul oS el wwdle
b Sy slaele (0) wins Jgene (555lS
085 il gl Cann @y o @3 il CoaBse Jols
wdbiee Bl g 059l (S laalws Joo g
5 SBly ()IWK) Jpame ;o 0 anld s (9)

laygSl Sew; 5 (o5 Sl (Ganaie

Bl 0529 (69,8 4 pastie Sdac - SISl SV
S59kS A gl jo Shb 5l (S p v e

@ yazie slbeatulss (65)5laS Y o el alie
anwgs 3l Gl b g o) 1) 093 ohg Lalph 5 08

Ll WS ghls Jelie w0 50 slaghs,
adllas 550 Y Sld> g bbigogaome 4 Idlac -
Jyore slas;sld 5 5l oo le 4 050 axys

Slas - Sl oS! 6loygSl S, 6l

g oSle Cato o K00 glie 0 &5 4 by
A 0ailS vgase (65,0laS Ho Wigd o oslaiul L

L5 b aobilas


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

e Sy 32 (39l 0 A5 N0 15T awy 0 Ve

30,0 5,5 )8 Ul e pled ool ailoyy STye
03,51 AN &g N Jgaz 5o 05lSe 5 (s (b,
= Shyr g8 ady oad 0l Cu Sl sl
o yzrassy Sl s 5 olaclad a5 b ol o
5 B> L alby 5l wsbee 1k 5 bl
208,5 plool Cyeile Ly

T8 M 0pille 5 (w hg) 98 dmmlie 5 (L)l
o9y 99 2 50 Sledbl (g 5laen 28 S il (ST)95
Slasuine jidu g0 Jold ael sy 5l eolanul L
0)y 8 (a5 able () SELD Cone
5 oy g a0 )15 lacels K Bpae
Wls S 0,0) (V0) SGoye o lailinl asl jiws
F ool VY jo cowd o g il o egily (0,5
o] S e j0 5y Sjge 4 g (42035 aie
ol Bl s a8 3 ol o a5 B gy e y0 ol plal
ol o )8 adle Jlo ¥ slls By, 5o 50 aslllas 59
Jizal 5l L g anslos L8 Jlasl aile o wiog axlg
- Sl g (s (e olon WsSe Able
sl 1y (Sdlac

AP Gl oyl 0 louds (o 090

el Ghgo el S5 86 5 gl (e SYsb

Aeb.;;ﬂ
S Shex @l adss Jolhe (og Dolie 4 azgi
ool o s Slalllas 095 5 (65,5liS SV e S0
MLQA Lv Ll w‘ AW = u.....mg).v U"‘ )o ‘u"}"-"
26 oy woly oS, dlas - Sl oYL
Ol oyp 4 0pilfe g (i gy 90 0 (Sh>
SN el @ Ml Sy gmsl 55l o g i

Sgd Aoy

IR OP9)
B 55)0laS &858 50 elowi - oy Ghagh o
pll plwoz Gl Jlad )0 6ly Jgd50 (b ey 50
Selgi 9zl oy SIS, S AL Gdes cnl po ol
-CawgaeS aliSe glaisy o oS b ol (She> 7,6
adlae o atw ¢ cbby sl wwsls (gl
S Oy Il axly (nl )3 )6 ade anl s
L oS ol oo Glold 5,5 9 5l sSore b
e pudls E5,8 G3deSS g Sl 650
2B 0l 4 0pilKe asly 5 &jea ITAS Lo

)Usnbw:usnlcmm


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

By

Shy> @8 g 05lSe 5 (G o9 93 0 LS )8 Sl ) g

55 s NN
St oS il g o8] 5 5535155 b (S, F L oselipsiod sladis & Jisl s o8 bolso  (slceseas

@ JUSl gz ComgeS Jo (ogate slaoglS b (S,

Ogel iyl slo figs

S g asli

5 bCwseS z9> Sua Jo 4w jeS1y L Sl
Opeliygily sy

b CasgeaS 59, 55 b

ryae (bl CamgeeS Jil gz SIS J Sy o)l
Al 59, 4 Jo

YL (Seodly i (00iS S oBws p S5 o)l
B as, Sl jo CavgaeS

S sibg Y S ol 8 cpz oBiws 5 55 o)l
Ay Sl )0 biwgeS 55, pgane

by S ey Kz Sldes JKiws 5 S5 ol
(S Ll)

S by sl azis e S 5 colaa

5 LSEL b wosl wly Jol>= by s, S o5,
T8 S slod 5 Cagh) (o) 2

S etgeS 79,5 Cuxr Jo & oo 58515 L (Sadl,
Ol gl sladiss

BlwgeS 3, Sinle

Lol 1,158 5 (s )T oS YO CogeaS slaS sl (9,5 il
Iz sl Bk o

gl 4 CaugoS Sl el s> la 8L Joo
@b

CewgeeS SlaS gl (05 aily

A 0y50 diel 4 05 sl T e

b V(59 ComgeS slo S5k oex

lopdle 09,0 @ (b SE Jo

blwsgeS (59) pogane Sk by a¥ S ool )8
e Ly i, diabs ¥ o

OEESH )l solital L) idsy SB o) Six cliles
(o

Sales b (Silowss t.G)L:-eT

Cusb) o) sl S 99 by ppatie sl aly Joo
e Sl o g )6 i gboo g

Cbls g cunls

eyl @ azg b s 5 558 bl b ) o858
Cuwd b g B paux

o sl jo (ol I3

a0 ik

ez o>

<l g9, ool 58

Sedly Jsy eile S0 @) Cilo 5l ey il adss
(pbin gz SegeaS b olyn

Slib s g culby lr egate gloaly Joo
Cawd b g B paux

Jo (gl dnz yo ols 18

a0 b

ez Jo

<l g9, ool 158

Jobaib Vg 5l (cadg slaSL 5 lacaseeS ad5s

8 oy Sty slas b s Lo 5 liS
5039

A g5 59, armz (ol,18

)b (59, paniS b

G5 opain sladr 3 Lo b 8l
cogare slacdl (g5, ladaz rndS

8 oy Sl ok B s lag B tliS
5039

A lg5 59, anz 31,13

)b (59, (oS Gl

G5 e sladiar 3 o b (EBISS

R e i T ]

GO Ao

A (pl )0 053 (69,8 gl (5 pgal slaosls b))

28,5 bl
ool b )5 e 5o i Cardg 6,15 ,Ld b))
oo &l (V) o) Kos 5 Slgn Lawsgs a5 ials 3,
womaib 6l gy onl 0 285 Syl
(REBA) L, (RULA) Yy, L9, 5l S slacarsg

YAF ylo) o)l 0 ylosds (o 0590

5loolaiwl b hg)y 99 o 50 )5 5,90 slacJlad oled
bio g ool JuSoKe B codS L g)lo ppkid (0
Vo Bl Slles o sl adg By 2 0 00
Sl gl Jas & S e ) & sl
pabai 5l Al e (g5 slo,owe slayll o cdo
5 3T oanlin 0 oS Caad gz & 00 L

L5 b aobilas


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

e Sy 32 (39l 50 AlSNoo 15T oy VY

O il lome L Cundg )90 4 S lo
ol iz ysb 4 oy slael jl Cond 1o (6l a5 & )50
S9> 4 Slhbee Job 3 1) oy (ntien o5 Sy
ol Gly e e comdy (g ap ol olais]
Al ke Oldes

(0% a%) SPSS Jdle s b bosls Jlss 5 43550
Sl £ Sl &y 4 o5 gboosls ol plox
)l as,s 5 Slglyd Ohg0 4 S slaosls g o,lasli]
5 S sdme bl lapsesl Sl izes Wil
Gy bl Gl gl Sead (5w S
o oolitul ik g 3linas

szl Ganaids ol o .o eolawl (OWAS) Llgl
(Ol i (Caws el gib G g Dy Cpd G
b5 Casd 558 G Glacaasy pad 5 L Gl
KLY Looley  Sogay a lacl Cursg
(Y Jgaz) ol gamdid € jasinl» L «ioo»
Logle 4 gl 5l o o g SaiS (Gied Sl e
Al g wes o plad |y Gy sae S0 cde 4
Ol L) o gas (Jsb jome olael )5 (50,5« omy
2 aas gl olacl gl «asiaby b oS o

mlamsg byl il as S a0 Wad e oass Judo

SEeli gy bl g gy slal Cundg Y Jgu

On glasl Lonsy On slasl
il S Do @l >
il e sole Cesly 95k
el e sl ez sk
aseials e sole Cowly asl
sl e ol oz osls
oaisls g e sl Cewly Cawd
aseials bz e sole G S
il S S sl s
Laseial gy wole s ol
PEE Do ol w2z ob
Al s sole Cely b Bl
el e sl vz sl gl
aseials X S @ole el o
sl G o> @ole w7 e

Lol gonail ulol g @perte nopSskS
3 e, FYIO sgu> (VF) Sy ooy ayles 3l ool
I e LTI S
TVAY San )5 sbacls hugo b adlhs 5,40
(s ,o celw 9+ iSlas o ¥ JBlos) celw £-1NA

s 0 (6, K 03

AP Gl oyl 0 louds (o 090

50 )b axJlUas 0)9.9 Qbﬁ‘ AS.&‘;}AO ;.)Lwya} Y de}
a0 se ol 1) (SThes @58 adgi 05ilse 5 (S (B9
I L e O s 5eSles 0T L Gillae oS
ol (Jlo F8 5STas g VA Jlas) Jle TV/SA
S5 BMD Sa e3g ales 5 59 3 ks
YEINY £ Y% 5 o 55LS YFIO + AN (e il

)Usnbw:usnlcmm


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

By

S Tl el sy S & aslllas 3,90 83 (S8 S 500 Sloogas ¥ Jyar

Sg b ki
Js 0 55 PR
YVIFAL-[5F YY/AYE-/VA Ya/00%-/20 (JLo) oo
ANAVAR BRI VVYY/IYYx-/AS \VYY/#E-JAY (opils) 03
VY0 Y YYDV /PO FAUVOEN /¥ (o555 O3
\AARE-RIivd YO/YYE- /DY YY/XV. /7 (p2yo yoo p p,SskS) BMI

ool Jledl floy o oyljue asals il ralS oy
ez doyd Voe B YD ) e LI gy Jawgs
5 SilwtamgaS Jolie 0 Coi @ o Cod ol
SN Sendy Sloj do)s Aeld rized g (G
Giny al> o 3y Ceond (sl 20,0 OF I Gioxn
GilwdawgaeS Al 1o 40 Canly Cewd Gl a0 0L
90 R 9 e (PP A (Fwd By, b amlie o g
—oe bl Candy po ol (el po s
4 Sundy nl 0pille by, yo wantily 1B oy
welais! gl aoye b cwly cand gy slaeend
als as ol lis asdllas opl jo Weools o g 4y 3o
S JBlas (1)) (Slyss g8 s oy 55
oyl asds ol VY yo l, dlae o Sl sl
3 ae, 0 YYIO o 05l gy 4o S Jb> jo tais S
odslin Hlac - alSul oS! B8z 5,1
S o els ol aallhe 8 Jpar B i
005 050 L g (VYIOL) 050,505 ¢ gwd by, o
Sl Cewd 4y (OY/10) 515 5 (OVI1D) Cawd o «(/FO)
FYNW XFOL ey @ 05le b9, 40 polie cpl aS
VO 9 VO XVIB VIO 4 rels asys VVF 4 VY
@S 4 by Hlac o ISl OS] o) wo )y
£ sods aly a0l L L g s il wens
4 pRelS polie it daplail cnl Gl ey 9 W8
Cawd g (IVO) eSSl (AV/IY) wls 4 sy

sl olasl (VALF) o5 5 (4YY)

YAF ylo) o)l 0 ylosds (o 0590

Sdsi by, ) Lze L Gy slacersy ¥ Jgur
s 0k Ty (s g () eplSe 5 () (s
Sl G J A Sewd g,y 50 Jeoz cpl Billas aes
O = ied Cardg j0 3)lge Cdél jo aS a5 o
slealdes Hloy o plas o oy glac! Ko wivg
3 l.QL)‘) Lags 9 uble )‘)5 U,MA_> gl o s
A>yo jo pad g b sl goy8 dagl) g Cubloy al> e
Olpes atsls I3 oole Say Sumdy 50 anae
Ay 5 on gbcwend L Gln 58 G
Sae 5l as,e Vel G gaindies g cudle  cllS
g 9L 90 o b plazl s 4 1) Sllee ol
Ao, WAL VY als b ady Jole ooled jo baasle
Aol JIE jres Coxsg o Oldes jo ey Do
9 B isilecimgieS Al e 3 0l 9 e rizren
oley Saw 3o, AF B FA I el p g cuils clls
Sl o il csalive jies Couxsy (o Oldes jo
Ao o pad g b Gl il 90 2 0l g 50
> e 0 g 2o, AN L D aals b giludingeS
o ol Gae 3l as,e AY LYY adals b sundias
5o bplal (pl g ails [13 e Coxdg jo Slles
P ez g Sl ik 90 g Cls 5 Al Al

A sdsline gole Sy Comsg o clls  al> e
> e )0 s lacexsg (6 e 0388 g, 4o
g S8l o (gole Cambg 4y Culloy g cudly s

9 Ui slatarog 4wl elal ey as)o

L5 b aobilas


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

e Sy 2 Oyl 0 Al N0 15T awy 0 VF

(Sllos ;2 Gloj Sde 51 (g0u0,0) 03350 5 (stwd sy 90 50 (SThs 7,18 adgi axly jo lizme e oy Comdg F Jgax

s gy — il

(S

. .\L)}!

<l g s’

o slaplal

(V) iz - () »
(LAY o
(LAY) o
(INY) o>
(INY) o

) o

(JAD) iz = (LAN) o
(JAD) iz = (LAN) o

(ON) e
V) esle
V) ole
V) eole
V) esle
V) esle
V) ole

(1AF) o - (JAF) ies
(/AF) o>
(/AF) o>
AT
(AY) oo
(A o (LA Gies
UNY) iz = (1Y +) e
(1A0) o
Y Vgl
(AN
YY) e
AN
(/AN oz
LAV e

(INO) azrems = (LAN) oo

(JA) o
(YY) oo
(AT e
(V)i

LAV Gz = (L) 2 2 ) e
LAV Grzeg = (L) + ) e
(12Y) oz = (LAD) oo

(/N Gions
(/SN s
(AV) o
(LAY oo
(/AF) s
(/AF) s

(1) Giomn = (1A+) e

(AN e
(A )Ges
(AR e
(AF) o

((ARED I C W A RED I Wes
((ARED I C W A RED i Wes
(1) o = (LYA) Lo

(YA o
(IYA) o>
(/%) jies
(/AF) o
(JAY) o
(LAY) o

o
oy s93k
Tz ek
Cewly ael
TRV
Sy S

a5 YL
Cesly O
wz ol
ey sl gl

vz b @l

Sl pud

Gz pod

030 95— &

(G

s g

cbls g s’

o slapladl

(V)i - (LY -+

(LAY Gz = (LAN) o>

(IAD) izesy = (LAN) o

AT i
AT i
NV i
NV i

CLOA) oo
Y V)ole

(Y V)gole
(/Y V)gole
(/Y V)gole
(Y V)gole
(Y V)gole

- (1AY) i

(LOY) Grzem
5V eole

(/A)eole
(AR X
(/£Y) o
(AR e
(1A%) iz
(AR AN
(/%) jieas
(AR
(AR AN
(/AV)sole
/AV)sole
(/56) ins
(/56) ins

(INF) oz

(/A)eole
(/A )sole
[(AA RS
[(AA RS

(LAN) o

(LAN) oo
(/M) o>
(/Ad)ole
(/Ad)sole
(¥F) e
(¥F) o>
(AT e
(AT e

(INF) oz = (1Y D) oo

(V) e
(D) e
(V) oo
(D) i

(1A0) iz — (LA0) o

((ARDC NN A RD -oc
(1) sazem = (LEN) oo

(Yoo gole
(N sl
() ias
() ias
(AN o
(AN o

Cely 593k
w9k
Cewly aels
ez wslo

CA.MJ‘) Cowd

a5 Yb

CA.MJ‘) Q‘)

wz ol
el sl Bl
vz b @l

Gz p8

AP Gl oyl 0 louds (o 090

S b s cale aolibiad


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

Bva

o Gl g o (Shes 28 casls y o5 s (dhae - USul SN s g3 O Jsor

(2o,9) SHhac - ISl oW e

o joilSe o o% sleplal
CAZORR (YY/0) YA oS
\o)# OY/d) ¥ S
(Y1) ) (XYI0) VY als
XVID) V0 FO)YF s
) Vi)Y s GS
AY/d) O )Y s S
(Vo) F (OYID) Y aclos
Vi)Y (YY/0) 4 )]
(YId) b AOY/D) Y o5l
vId) Y (Y1) 0 ol
) (YD) 0 Lz
) Vo) Y asly

u}w)f) ‘_J\.\.c é)‘s ‘A.;»)s.g [ RW) U’“’)‘)f L.';’M_QS‘J&“"
cJolae oyl cpm 51 (Y Jguaz) wals o5 a4y o8 SCod
oily S 0,0t b ogib g Al gl S 0,0
axly ol 0pille b oacle 5 caws laSl il
00yl wlad g alan ;o 5,5 slacelu dluss 5 ¢ gy

VY LR Soldsre L3l sl g jaS 0,0 b S

Om U edme gejl 5l esliiul b 7 oo @b
Wl il S A bgye SHas o SISl SIS
Al ol 0588 b aclu g b gee ccows LSSl g0 5
o aS ol fele il sszg (g bl alayl; sudgs
3eolatnl b vy iy o)l sme mlaw b Jol al> e
Sl ) K e b L 6l g el

-8B Hgdone jleslatul b s (s ko 5 5,8 (s laseie o adaily o) i Joax

Sads oy s o3 o sl Jole
FIvY® oS30
VYIOA™ ol 0,0
\Y/f£8TE Gl o0
#l- 0" OS89y
T S &5 0,0
ArRL Cewd il s 0
\O/PY aclw 0,0
vy " C\.i)—l 5,0
oya ™ PSS
o0 "™ Sy sy
oy Logooy
¥y a5,

o sre Dolds pae g o,y iy (o )0 SO e )8 I8 e Dgld o3 5 4 NS g e

YAF ylo) o)l 0 ylosds (o 0590

L5 b aobilas


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

e Sty 3 (3ol 50 Al N 15 awy 0 18

el a4 o8 S ygun 5, 5l ool b (1,515 50 (40,5 wilds 5il) e 8,0yt sla Jule (gl wilis s 9,515 Y Jgax

& fosiee g ol e N
5 35 ot slo Lol
AN YA O 0538
Yy VYO BMI
<[VA \IAV4s O
[-¥ V- FY iy 6,5 glacels slaws
#1585 s sl Jale
ofe oY [+YO O 0508
<Y VY'Y BMI
o[+ XY ARG O
<l-YY V/-of aan 0 6,5 slacels slass
als 0y s la fole
o[ YF [+ 20 O 05380
[-YA VIYY e
oSl o0 Hlas sl Jule
Cawsd
o[ \Y AN4 O 05008
ks 0,0 s slo fsle
+/+¥4 <IYFY O 05380
3k 050 e (sba e
ofe ¥ VIYAY e

SB35 ol 5 o5 (sl |y s BB Syl (o 5oL
5wl5 4\.1.>).o)$ u’_’l.wé k}i‘as))é J(Y\).\.\SGA éL?U‘
ol b cplply ol ssmlice oYL Jlgl 3 L cls
g 959 obml sl Gale 1) )50 5 gl wae Yk
mo (TF-YY) wlos ol Dlac o Sl SYMS|
@B Ghsn sl e sl Jleel s oy
SBsd slaplal 5 oS Coond o Dlac o SIS

Sedee S
S slaplal (5o Slgld VL asdllas nl 5o
s el g,y cails plaisl bl o 4
gz clby g clb wlls ol o IS8
oYl @ e ol Galize Slab 4wy
SISz jo guald - 0,50 addllas SO .auils 5,0 4l
2 Soyyleal Cépty ca 1) G ) 28,V

AP Gl oyl 0 louds (o 090

ez 3,5 g Canto 3l oy Ban b anlllae
5 Shas o SISl OIS 4 Myl S, alS s
S ol b5 s ol (St 28 s anld
Ghey 0 hae o Sl oW Vb ped
Cawd & Glime 51 &S Cnl (St 7,8 g (gws
G, Ae g Ve VYA mls b Sladllas 500 50 sl
o el Sy JBlas asle ol gond 4 gy je

O el s 65,0l 1,58
Ghay 90 A S (Shas o (SUSLl VST i
SBsd laplail 5 68 Ceond 0 03l 5 g
5 Olgies ) 0,008 s pyiege A cdwlic
(Vo) caaly cwliol glorug 5 oS (So5d
o Salend 0 Ao ied bl Sudg
D1 0l lei cpl 0 050 55 s 4BVl 5 b
Rl Cde o gws gy b dualie 50 03l b,
icmbiol pmwg ol 4 a8l plaizl Gl as,o
wlls o gl eSS SHac o sdSlll oS
YYIV) &gy 00 5 Liw plazl 05wl oo

)Usnbw:usnlcmm


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

By

il cdl Jals gl s jeb a4 cuns LS
iy D508 v &S 1) (AT) 15155 5 lergl slaasdly
=05l 1 GBU 1) i clS gleas, e o, 515 o
S o b iols 38 Slbee ot

$l) g S 00 b pd atan o 5 slaceln slaws
alje, Xjeome a5 (gol,8l ol lis (gl gme LLS)|
)L‘g\b )...........u s;.\:»j)..' o‘) la 9 ML: |) 60[..) 6Lmu.cl.w
O e o, [ igd oo 5,0 05 5 Jolae slas,o
Jolse ;S0 5l e blayl ;o a8 > £43 L (5950
Iy Golosine alaly gil o 105 ey sloo,o b as 1,las
adlas slaaidl, L aS 09 Sy o098 asles wls lis
5 S ol gl (V) e 5 ole Jm
“o )l )Lid bao g &y (S (55 aSST oy 359 8L
29 yo5 4l 3 (e re lapalis] cow Wlgi oo S
@ YL rda 50 oKh CoaBge Lai> g aS Ll
2 ot et g el S5 S sloazanle L
OF 50 Coyl g Sand 05 o lroge 5,
Jlm‘ W) ;o J.4|9£ » OBNC (Y/\) ;)5....:‘54 LQOJQA
39 5550 Ay OS] JralS Coge 058 b,
S lgtial 5 aly Ve 5l Gl 1YL Gl BLSI 5
3 P! Gals cpuzmen (YY) sl 0ald coli gl
A_JL».LQ.C BA> u‘yu’_a ‘) o).».:lin Lf"ﬁ) B s k.§>‘9"
2 IS ) b el e 8 Lol
Oy o o, olab Gl wsil Cex) 8 cans
Wlosgy 8 )0 aaly fols o g aniS jo a5 (g
RSO

i SS aslllas pl cdes lacusgass alex
sleaasls mals Jds 4 (5 9 00 iz a5 ol
295 5 1y Solite slag iyl 5 (Sopd e o
Loadl oglae wilgs co o) i jo SDas - SUSCl
EB g slaasly jo (b S Wiz e jeh> S92
Gl 50 05 iz ) Gl diged lais Gl e (SThe
b addllae (nl Cosguze plgie @ Glgioe | adlllas
S,5

YAF ylo) o)l 0 ylosds (o 0590

3L 38 ,YL ailesls lis gualds - 5,50 dalllas
Mg by 50 dpee Y ) gl St Yl (IS
el Sl b Jol ok ) 4wl s boosslsee
Ao, V0 4 OY/D 5l 0,0 gy 5 B> laaly cpl gl
L gilho o5 000, ad, JolS ol Ll asdly ials
b5 oy oly 1y ol e Glgige (V) oK 5 (05555
laxdl pl il oliws IS 5 5,15 o lal s
uy?‘u\.a LS)LAOQL.) FU 85..475.0 u.:‘ )ial.u
B9 (g cnl )3 9,8 JRals cel WlgS oo (SeegisS )|
Lo (Soog3sS )l Pl 4 Cu e 4z g aslllae ol )
Floe 51l oy 5 e (BT 1S (izmen 5 )18
b Sl SIS At 0 g esisS )l 4yl
-l Gals cels (05355 ) ool b el 00l
D5 003,85 pdell o Dlac . SISl gl

93k 9 LS il 057,09 (rw G e Jalye ST o
2 bl ol & el cay )b ne bl
S (YY) e 5 lisls g (YA) Sols 5 gzeiils
G 959505 0 aliHl slyt (ole 1y i 3
Ohes g (ole b L gl 5 5057 350 (sl 5 g il
Sl e 08 e GRIEL o)l Jlssea (F1)
Gyad mals ol o ye g HDlae w5 els (Dlae
o S48l 10 050 Se A Coles jo a5 008 o Dlac
APy dgyad 5 Jolie (izren Saboe e
oSoFle b (Bepat-pd b4 i Gl
Wgdso srmbpé g b JluigS y0 gl (Y
AFY)

Gy axly ol 055G ol las | (gl s ala
Jsol b csliie o ohb Sl sp)5 L
Sl o S Bleg 05,5 il B «SaagisS |
coliol oy 4y bl plasl loy awoye
o gyl Gl el alls o o ) Glees - oo
WS cpl alS asas jo g [y Jelee  ualS
Ohler 5 Sl sleadl L mls cpl .cwl sass )8
ohae _ ISl S o sgpie BT aS (VF)
G el (e (She et laghy, o
Slles s 050l b puzmen o)l cdllan wisls
QEASIIL (s gy 0 & (oidg SL (S35

L5 b aobilas


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

e Sty 3 (3ol 50 Al T 13 w0 1A

g Sbloy Gladl> o g 0piledas azs b Y
e p ol ite S 5 (St g lE sanaiey
wldae ol JalS 50,5 03l o9, gn Wil (5,15
Oy 255 olisS ()5 033l g byl aliEl 5 ogdle
Syetess & bgrye laanie fels 5 5 el
S 5 O Cdles g (oegisSl S SIS

Dok e g ouhe

Sl ol
Co e 0ol sl edige ‘_;L'ﬂ ol )l addse
slcole cle 4 (Shox )6 sadss axly p e
g IS lie e 4 mSCas ) ol T8 izen g (goire

Sl o (S g sads asly padesilse
Slas - ISl oS e s glalisdle L
003,55 &8, Jol5 jokar SVl Lol )57 (1518
sdalive aelu g gily ()5 oS (g )0 i @ g
ol a8 plealdld 4l el 5y9,0 5,00 Il
Wi o LB Lad o g edgel 20 1) G (2l
Sl 2 9)lpe d9doe Sty gt ol 5 lulil
aly QIS s (Gas o SISl (Sl rals

398 6 S SIS
WS Lo 5 43 Shss )6 ays anls )
ol Sy Vb Cusby oy (Bib jladlos sk e
S0 &S W o ialdl 1y SMae - ISl WS 4
Slr Pl vl glogidg (85 Sl b ol

ol malS 1 o 4 Cogb ) dga5 )], 58

References:

1.

Aghili nejad M, Labafi nezhad Y, Sadeghi Z, Kabiri mokammel khah A. Principles of occupational
medicine and ergonomic: relevant to the work musculoskeletal diseases (identification, detection,
treatment, prevention and control). Arjmand Press. 2013. [Persian]

Valero E, Sivanathan A, Bosché F, Abdel-Wahab, M. Musculoskeletal disorders in construction: A
review and a novel system for activity tracking with body area network. Applied ergonomics. 2016; 54:
Choobine A. Methods of posture assessment in occupational ergonomics. 1" ed. Fanavaran Press.
Mazza JJ, Lee BC, Gunderson PD, Stueland DT. Rural health care providers’ educational needs

Singh S, Arora, R. Ergonomic intervention for preventing musculoskeletal disorders among farm

Meyers J, Bloomberg L, Faucett J, Janowitz I, Miles JA. Using ergonomics in the prevention of
musculoskeletal cumulative trauma injuries in agriculture: learning from the mistakes of others.

Fathallah FA. Musculoskeletal disorders in labor-intensive agriculture. Applied Ergonomics. 2010;

Pardo A, De Juna A, Pardo JE. Factores que influyen en la iniciacion de la fructificacion del
champifién cultivado. 1. Factores fisicos y ambientales. Factores quimicos y nutritivos. ITEA, 2002; 98

Forghandust haghighi K, Sayadi M. Check the use of accounting and procedures for agricultural
products (case study: mushroom). J. financial accounting and auditing. 2010; 1(3): 117-148.

Saleh I, Saeidi A, Yazdani S. Evaluation of factors affecting the profitability of button mushrooms
factory (case study: Tehran Province). J. Research and development in farming and horticulture.

2.
120-130.
3.
2004. [Persian]
4.
related to agricultural exposures. Journal of Agricultural Health and Safety.1997; 3(4):207-215.
5.
women. Journal of Agricultural Science. 2010; 1(2):61-71.
6.
Journal of Agro medicine. 1995; 2(3):11-24.
7.
41(6): 738-743.
8.
(1): 33-43.
9.
[Persian]
10.
2008; 21(3): 53-61. [Persian]
11.

AP Gl oyl 0 louds (o 090

Abbasi K, Almasi M, Borghei AM, Minaei S. Estimation model basic performance of products based
on the index level of agricultural mechanization in Iran. J. agricultural machinery. 2014; 4(2): 344-
351. [Persian]

)Usabw:usnl.cd.ow


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

Eha ol y)Kod g L Ll anbld

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

. Ojha P, Kwatra S. Development of MSD among the farm women involved in traditional and
mechanized method of rice cultivation of northern India. Indian Journal of Traditional Knowledge.
2016;15(1):162-166.

Yousef zadeh H, Abbaspoor fard MH, Azhari A, Ebrahimi nik MA. Ergonomic evaluation of hand
and mechanized methods of saffron harvesting. The 10" National Congress on Biosystems
Engineering and Mechanization. August 2016. Ferdowsi University of Mashhad. [Persian]

Hayati A, Marzban A, Asoodar MA. Ergonomic evaluation of hand and mechanized milking in dairy
farms. Journal of Ergonomics. 2015; 3(3): 65-75.

Kuorinka |, Jonsson BA, Kilbom H. Standardized Nordic questionnaires for the analysis of
musculoskeletal symptoms. Applied Ergonomics. 1987; 18(3):233-237.

Hwang J, Kong Y, Jung M. Posture evaluations of tethering and loose-housing systems in dairy farms.
Applied Ergonomics. 2010;42:1-8.

Kittusamy N, Mayton A, Ambrose D. Self-reported musculoskeletal symptoms among operators of
farming equipment. Proceedings of the 2004 American Industrial Hygiene Conference, Atlanta,
GA.

Hwang SA, Gomez MI, Stark AD, St John TL, May JJ, Hallman EM. Severe farm injuries among
New York farmers. American Journal of Industrial Medicine. 2001; 40(1):32-41.

Afsharnia F, Abdeshahi A, Marzban A. Investigation of musculoskeletal disorders and related factors
among vegetable farm workers. Journal of Researchs in Mechanics of Agricultural Machinery.
2014; 2(3): 27-35. [Persian]

Bernard BP. Musculoskeletal disorders and workplace factors: a critical review of epidemiologic
evidence for work-related musculoskeletal disorders of the neck, upper extremity, and low back.
National Institute for Occupational Safety and Health. Ed. U.S. Department of Health and Human
Services, Public Health Service, Centers for Disease Control and Prevention. DHHS (NIOSH)
No. Cincinnati, OH: 1997; 97-141.

Davis KG, Kotowski SE. Understanding the ergonomic risk for musculoskeletal disorders in the
United States Agricultural Sector. American journal of industrial medicine. 2007; 50(7):501-11.
Takala E-P. Static muscular load, an increasing hazard in modern information technology.
Scandinavian Journal of Work, Environment and Health. 2002;28(4):211-213.

Sjogaard G, Lundberg U, Kadefors R. The role of muscle activity and mental load in the development
of pain and degenerative processes at the muscle cell level during computer work. European Journal of
Applied Physiology. 2000;83(2-3):99-105.

Westgaard, RH. Effects of physical and mental stressors on muscle pain. Scandinavian Journal of
Work, Environment and Health. 1999;25(4):19-24.

Lau EC, Cooper C, Lam D, Chan VNH, Tsang KK, Sham A. Factors associated with osteoarthritis
of the knee in Hong Kong Chinese: obesity, joint injury, and occupational activities. American Journal
of Epidemiology, 2000; 152:855-862.

Baker P, Reading I, Cooper C, Coggon D. Knee disorders in the general population and their relation
to occupation. Occup Environ Med, 2003; 60:794-797.

Coggon D, Croft P, Kellingray S, Barrett D, McLaren M, Cooper C. Occupational physical
activities and osteoarthritis of the knee. Arthritis Rheum, 2000; 43:1443-1449.

Daneshjoo A, Dadgar H. The prevalence of low back pain and its relationship with physical activity,
age and BMI in Fars Payam-e Noor University staff. J. Research in Rehabilitation Sciences. 2011;
7(3): 310-317. [Persian]

Sadeghiyan F, Kallalian Moghadam M, Javanmard M, Khosravi A, Adelnia S. An epidemiological
survey of Low back pain and its relationship with occupational and personal factors among nursing
personnel at hospitals of Shahrood. Iranian South Medical Journal. 2005; 8(1): 57-82. [Persian]
Jabalameli M, Taheri SH, Masih SH. Correlation of body mass index and chronic pain in medical
centers workers in Isfahan. JQUMS. 2009; 12(4): 33-37. [Persian]

Chase J. Outpatient management of low back pain. J Orthopedic nursing, 1992; 11:11-2

Neyret P, Donell ST, Dejour H. Osteoarthritis of the knee following meniscectomy. Br J Rheumatol,
1994; 33: 267-268.

YAF ylo) o)l 0 ylosds (o 0590 W b pansi oode aolilad


http://tkj.ssu.ac.ir/article-1-814-fa.html

Downloaded from tkj.ssu.ac.ir at 1:57 IRST on Saturday October 27th 2018

e Sty 3 3ol 50 Ao 3G oy ¥

Effect of mechanization on the risk of musculoskeletal disorders among
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Abstract

Introduction: Agricultural mechanization is a method for transition from traditional toward
industrialized and sustainable agriculture. It aims to reduce workers’ physical and psychological
discomfort using redesigned equipment and work conditions. The aim of the present study was to
assess musculoskeletal disorders (MSDs) risk factors and effect of implementing mechanization to
reduce these disorders.

Method: This interventional study was conducted on 80 male workers to evaluate and compare two
methods including traditional and mechanized methods of an edible mushroom production unit. The
Nordic MSDs Questionnaire and mixed-method were used to collect data and the postural workloads
evaluation before and after the mechanization, respectively. Chi-square and logistic regression tests
were used to analyze the data.

Results: Regression analysis showed significant relationship between shoulder, fingers, and wrist with
mechanization. Moreover, our analysis showed an association between the pain of back and knee,
with the number of working hours per week and body mass index, as well as between the pain of
back, knee, shoulder and arm with the age of participants.

Conclusion: Due to significant reduction in MSDs after mechanization, use of standard equipment in
the semi-mechanized levels of mushroom harvesting and packaging may be recommended.

Key words: Intervention; Agricultural mechanization; Musculoskeletal Disorders; Edible Mushroom
Production.
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