s
Y VW45 5 5 sl 5 oY asled OF a5 [Clgbt | astinless

\\

39 Ky Al )15 S ol JF 415 (K 9 JT N> b ikl 462190 (o Lyl (o y
oglw yguw

YN‘ml)‘ O ol ‘Y).éi\lsb w9lS ol ;\555),,5 oy
AF/ AN o pdy o,

AF/ AN 2 il g )b AF/ ¥/ ) il b

oS>

ot 5 Lol b cyope dgalse bLi)l s 5 azdly cilise grlio 53 apwsy 3,l8 4 4t sliond Sl 5 51 29,5 T sl Mo 1B g dine
aadllas cpl 235 o Jad coles (il g (o)5 a5l ials w8 4 et s 50 S 550 (gow |l o aB s uae 5 Slews slaglon
sl 0333, ol 5, 58 Sy oSS (S g T M b i dgalse oy blo) susyp am

A28 ol aals 9 5)50 09,5 plsicas ci i a4 (2ld § S) glo QS8 51 8 Y5 (5g) 2 (orlalo — (il — iogi adllas ol teomy 2 (09
oS3 3 St (SLnged] Lnosls (6l Lo 5 425 i & 455,515y (S bl e i — o9 oDl  (MF) S
83 148 ooliwl 350 S

St 05Sl jialS e Jlb ials ¢ Glows (SKtwd bl bl a8 ol ol (S G5 g dlel g 0sd oS Sljliel ke () s ABL
b (Kb g 0pSl bl )3 gl oy ity a5 (gyekas (Po/20) 3,15 g I sime Cglis Anlis g 3,90 09,5 93 o IMFTL ge5l JS 040 g
V=AY ol sy 3alis 0955 1ol Y/0 3590 0955 15 Sty gaw)S)y (y905] b ST 95yl o Ml yuilis Conmas 9 sl 3929 09,5 93 oy
(p<+/++V) 5 CI95%=

I (om0 3 3l8l )5 ad (Sowd g 0555l Lials wulld galS ¢ Slowe d ¥ jd (Sod yid b 45 3l (lis adllae (ol guls 1 g S Aol
sl 395 Amli 09,5 Cond 4y Mo (5 ym0 )3 38l o 13 1) Eand oy 0330l il g amd ([ Siws &S (gysbods «uily dgng

MFT (g0l . ind (Ko (S (JT Mo 05158

o

CeoMw = 6L_J9.UQAL’ o}ojl;. u‘f‘ dl)‘.) puS)J u;‘ as LV RY-F

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

cblos loiluw (saaads o [YF] il o ol
Us Environmental) (EPA) LS ol ¢ jlase
Oleea o BTEX .S 5 (Protection Agency
Sy Uy sizsSale 5 JS i 1 ocaglyl slaoszY]
L dgalgo copl pogMe Wloads (gai diwd oy ylas oS
Syeds prie (> ()30 ) 9 (Niud ddyus el
L polie dgalye sllach (15,19 aloxjl [0] 258 5
Chronic solvent) (CSE) ‘yojs (Sbglliusl (>
b sl 5 oMe .A3L o (encephalopathy
L Lol il oo S o b 1azl 55 Mo b dgelye

rogil a) ol 5 o dsl (idlgs oz Ol 5
Benzene,Toloen, Ethyl Benzene) (1,1 s «o5)]

Ol 5 5l 4w ol (BTEX) (and Xilen
Sylyn jealojblie claosu¥T lgicas g aiily oo 3
(Hazardous  Airborne  Pollutants) (HAPs)
Slod S jobosy LSl [NV ] Wilosds anailo
My S sl g Sy by S (mlbio
121 Logase orts i 9 C live oS
Ml 33 3,18 ool 2155 5 J5SS (bl ns
o3 S (132l L agelye (yoje Sl () &S
ooy i o ploul liciwl 34l I BTEX CuS'y

Ol el (sl e (S pole oKl Cunj laixe g (gl oD a8l )lsbinl IS b aaskis —)
Ol €O i At (S p oo olSutlS cunmn ) o g tel oD 0180l Lol ylal (]S> =Y
.Jﬂ‘ ‘Ol).g(’i S s g;g“");’ 391& oKaisly Coms Lo 9 ‘S«wl oM 03850 ‘6455;)‘ ALS) .\‘3)1 ‘;mlm:)lf 597.:&5‘.) (J?LM A.\Amgy) -y

ergonomic91l@gmail.com


https://ioh.iums.ac.ir/article-1-1743-fa.html

s ryva .
\K@l‘ w5 (S g JI M b Jad aelge o bS] ()
N

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

Ay plomiow delidusy ¢toni laylnl cnl 5l (S
¥ el by a8 4l o (MFI) (Soud (gan
05l ialS cwudled ialS ¢ Slews ¢ coges day iy
i) cre Y] el oas 48,5 a5 5 Jad g
ke (sl 09,5 (g9 p delidinyy cl (UL 9 (2l
S oy aa yn V5w & ol ol anb el
Lg"—“’L-‘ w90 L;,LWM )] MW)J 9 009 J= ul.o!b
(ogas Souwd (gl Ll o i) wib e Joye5
4 delidisy oyl 30 ol 0 [YF]Z50 51 YL 055)
b 250 o (2ls) 5 bl 5 00 ez b
Do) col oas a8 )5 )3

—hio gl alas > (Y++Y) )L s Rouch
5> Joli 555 45 | als Cls Ky LSS 5 & Y
¥A) azlye pé g (46 7YF) Pl b atils agalye 09,5
5 audly 8o b Mo bglsa L 45,0 AV jii 5 (445
P51, V5 (5 TV (iomen g dpalge pes )85 85
O a5 0b L La wyp ol 6ol )8 adllas
gaw ) ald 93590 09)5 93 )3 (Siud @M Ll
V] casls 3935 (oylol Js gxe Cogliins,s b (slas

slosleiwl (Soyud goad lo Gl 4oy b
plol Sl Sllllas ¢ Ciliseo glio ,s JT sla S
2 I b S b aezlye b 0 e
coly » U S olb byl (Siud Gl ol
L oeje agalse 03)lss 5l aT can 5 i o8
Dozl dad Codls £l )) 2l 9 b M

32 OR9)
2 oS —(heog g9 I (e adllae 4]

1 Multidimensional Fatigue Inventory
2 Smets

Ly i oidle cnl azlge olime (ialjal g loj i
Ohlbont g o CutS p B é g )k cgalye oo
5 adadls Mo el 395 &0y CSE o Mo
Pl o 3 S 9 (Gl gl ol (ogad
9 SIS ly s OUSe ((Sid b
[FTalenyS (31351 ekl 9593

3 Jgeme 455 Sy (et & @l e I (S
S THIRT YO QP PYES S TN VI IWEN RGOV P W R Ve v
oLy (St plgiean o 5 a8 0l (Sogjd
ool o (s S )ledn YA 39500
48 aloo (655l 29008 9 (SS9 il (ol jpdl
J=zee |y (3ld 5 (Sogd b asgS el
» Uy pie (lden (Al (odgald bled oo
plosl sl sl Jles pas ol b b)) ()3
5 Coilas 5 (Sopdl poles] (g gy 28 e lid
o pdgeme Jl JedlwSe ploj wae a3l ionen
] Wb o (Sl olydl b

ol 31 sy (a5 (1305 5 (Siad pogie (Sum
Salaie sollud jl  Kiws a8 cowl o el
o) olee 4l dng a8 4ol Ll V0] g iy
s (gmy S5 05 0 Ll cdmd oo LS5 |, iy o
P A Jle e B as il e (Siwd onyy &
odlaiwl g olTuyd oyl a4 bl ab o odliiwl Cldllas
o3l dn Gl ) (S g &S doww sla )3l
€95 9 Ol 5l 38> STl 5l Bl iS00 65
93 Gl (- Son &S 15 g g0 53905l 3,8 Siws
S Nwd (s Sy e jliel 93 S L2y
Gdn S5 glbcens LB 4 a8 aisl azsly glice
LM ly sl IS [NV] 29 005 e
oBad (a8 gylae 4 cgdn SO glooliayd )3 35290
ol 0B (ml )5l (e o5 JolS g 5 el
sl 45 33,5 (o (Bpme (s iz (sl oy (K
= S o 9y S0 S 5l Jiime MolS” jobosy
8 e d phemiw sl il 2, S5 ol ol
S s 3l oo Ll 51 ooliiul a8 wloss &)} o o],k
DYl woly 8 (Siwd 5 9 Gliee 5l 65 Gres

VAP 5 5 als 5 Y ojled NF oy 95 U ad W | aliale 5o



https://ioh.iums.ac.ir/article-1-1743-fa.html

=
) 7
O g 0598 ()l 0 \ @

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

I i rgas (Sud AS o palyd 08 (S
St ol plyisasy 45 Canl Slaws (Siud
oS I 3 25 ablid colpmal 45l o S
S5 2908 g ind plusl lgicdr (lone (Sus
Dy o 2l Lo Cewd g b able oy 5l (gaae
lize 4o i b 4 J 030l il g culld tals
03:5) (alSy dilig) ddo g Jgero sla cullid alS
Pigd o iy o) Cdlad 9, ol Bl
sbadSlos )3 (6)le—d lood job (nd (Sius
JESSUIIE S RPN - NCR NP
Aol p a2 o S dolidiuwyy cpl jo 1) (S
oolade ol 1 a8 0Bl o aysS Ve ol MFI
MolS” 1320 L5 sl oy Ml L =) ) S
Oliliel goa oo 53 5 3980 (23 jlitel (ol Lale
555 JolB il o 3y i (S (S Yl
a8)S i 5> I ez olal 51 S ya sl o ol
g e slo (55 a3 Ll 5o o (2)5 5
fely £S o Jlan! U ol 0 osliiul i
G55 ol 0 YA ool Lials b 465 4 Baas
3ydl (S ey il Jloxiol 35U piscen
WD gy )90 09)5 )3
oS (S5 bl b dn goil (slyol 5l L8
lod ( olidgy Jolis yol pl Cas oads odly olaisl
U az)5 )13 okl 2)90 lhogpw g lgn Cagbs) «Sis
Lo 35l Loyl )5 allas 3y50 (slo 0]
bl sy @l eSles iy plonl (S5
odib 035l ¥ Jodn p3 Lasl o luslizul dgus o (S0
2 JELS SS9, agelye (e Cap
123090 JI UM b G5, 5,18 Galises ol i
s Loyglal (15 3001 o aagi b (s oy aiges ds
09y b el b sle 4y 5 s pastie
JLed Cod Ciyow 9y 2 NIOSH VoY kil
23,8 plol LS jsiS el SKC Jue Jleb
ooy (93 0yl LS5l ey Tl (6l diged
(Sl g i8S caluw SKC Juo (63,8 by diged
Copx dadd yu y i) o/ V=Y 6dgame 3 oy (20

» 2l 4SBT G 93550 095 lgiedr oglu e
oalatl b .l 48,5 sl dals 09,5 loicds p8 0
S8 VY Gdiome (g )lomd oo (51052 diged 09
aallae ) 3955 (sljline sl 5 ails jg 5 JM> L
o) (lws sl )8 calises sl yisy 5l 5K
L 9 )Ll (St JroSS e )l i S8 )l
Mooy § Sl 5g)98 03bo g9 gun L &5 (ot
2 4S8 0000,8 bl aald 09,5 laisdy widgy
5 JeS5 1y Lo (yge] 4lS gl 51585 20 slass g g0ore
az adlllae ol )3 281 €80 MBS )15 () 3590
5 et Opgod aald dx 9 3)50 09,5 B
ailoyoro O ygody ol Cud g Cuwl 03 gl Slual
9 S o (955 lued Sl 485 090
aS wliin Jelin wals b 3)g0 09,5 2,8l )18 5w
56818 Azl g Al sy 8 Gras e
cloal oy o polaid] des 4 50 ol alde clsd
Jo—e 3 il ol Ly ol )8l (Brpae (5551 S (liee
Callad )5S 5 (1 Jsed) {133+) s (Tl (e
392 s)lel Jas jl g duwloe 09,5 93y )3 (V Jou)

S L8 o lued s duslio

(") Jse )
Aoye slp = (Vex gl (FIVOxA5)-(0% ) +0
o o 9 PSS A (g ot (Bl 4 98 Jge) (ol o

LWV] el Jlo
3 i 2y9e A8l (Sid o)) js-late 4y
o3laiwl (MFI) Siud (gdn L yiovuw dolidu y
Olged &8 1 edlatwl MFT o)kl delidus ys w33
agej ol 2l s ol g s el S S
el (S dm s o) b g Cuwl i aid b
Ol Jl 65 Gres S50 (93 (i 5 03l Jials

WA 5 5 sls 5 Y olad OF o) (gl asliale 55



https://ioh.iums.ac.ir/article-1-1743-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

i
N

\

s

w58 (Stud g ST Mo b i deplge o b )y

adllas Jl zs> 5399 slajlns =) g

adlae 5l 255 slalune

aslllas 4y 3959 (sl Lo

5 g B9ye — ol b (lew il
cni e 5O bl uiled Jro 394 (B B o &5 Su59)g599 b (Kbl sleeslow 4 Mo

Syde JBlas sl

@Mb F?‘“uj‘m

@y JB ok JHBIL ad (Sule s 4 Ml

Fo > able
ISy slel

el 93 1 Gy e 4 ()l (538) Cawd Sl b olyod @ 5 il
smsl 9 @IS ¢ (S3pudlid  mildssh «Sitdyyg Jio psl Sl 5 Ko (Sl lag)ls Byae il

A o) bl J8las sl

S Jad p» Jl

Dy ACGIH)

SPSS )l}él £y )‘l oslatwl b s 6)51 &> sodls
L;Lm)f,i;;a 4w o Cp ¥ [3s « d)LoT Oyo)'] 9 21
Cre (pomen 105 g g o5 (S sla it
S 2y Slas g U L agalye (g b)) (o) 2
5 S g) ge)Sy )bl WU g 510l 8l
A edlaiw!

Lasl
Sels S a5 (So3d Jose izt gl
3 3ylbiwl dgas L Lagl duglio 5 2ald 5 5590 05,5
IN olwl ol 4ol 0030,5 L ¥ o ¥ Jolas
ol clale iy an K5y a8 )0 39350 sla
2 Jlle 3 9 953g o3 sl g okl (g
aS ola (L6 51 SO o el 055 Gl
A cdl JI M 3g) Caomid o] 4 leie )5,
Ot P92 9 (b — (98 b (S dmlie gl
Sy (b 0390 5% 45 3 LS 09)59> 1,5
YY=0Y polo ciyi 4 2ald 5 0590 09,5 jo BalS
s o pron s 3 o 13 Y 5 L
(FAZIY) 3ol ¢ (FVVIE) 5,90 0955 93y ,3 31,8l
Sl S S 51 Siam 5 039 (333 ALl (s

I, American Conference of Governmental Industrial
Hygienists

2, Statistical Package for Social Sciences
Independent -T-Test !

3, Chi-Square Test

4, Logistic Regression

B AN A RTICIT ST

) g Cliyg By 93 ()l digad 9, 51 S
ol b Ly eln dlg) Laogs |y ] 5 40 b o
plosl 5l g 43,5 Jate (638 o L5903 oy &
Lo o Cinygm (Suitwdh (er)d )l S903 e
sl au Blank laicas Cogd Cioyow 93 ¢ ailiS |,
= 50T G g 05 4SS iged g Caygs 0
Agilent  Jao G315 5Leg,S 35 oS I by, b
ool LS ol jgiiS cé L 7890A GC analyser
QB 5 JI M g9 pae 1 luebl cas 3,8
Lol (65 K90 )l 3)90 sl S5 )3 J 2l
b oas ;S5 gla M &S plas asg ban S
A lgie lLdgl als Uo 9 035 50 e <l 3l
Slome as obj)l s Al adly suiS Wi ol )il
L aqelge Sl CBlé ey ) T slabogbie
2 g b odlisl (Y Jge8) (AT sl ol by b
oy Lo adb )l i cbale e &S e
» e P bylswe clale 392 jbme 3> ) e
D] b o )8 o

Y Jgerd
Em= C1/L1+C2/L2+...+Cn/Ln
T sl M bglseo b dgalse Joles cdale :Em
5 e cslgp > 1 sl oo 0515 5k €
UM e il s oL
aslllas ol > 0 edlaiwl jlowe D9 (slie

VAP 5 5ol 5 Y ojled NF oy 5 |Cgad W | aliale 5o



https://ioh.iums.ac.ir/article-1-1743-fa.html

=
) 7
O g 0598 ()l 0 \ @

DY) ciliseo sl cld cq lye cullad i1 Y Joio

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

Je Collid 86 culld gy
N MY JUb 38 Sl 5131
Jeo Cudy 38 Vg s Jl oS &S (31,3l
ol Sl VY 3,15 Lawgie cullsd oS g0l 3l
Shisle 58 ¥/\ 313 S b & o,3l

ol sl 5 00 byl (Su3 Jolss @l oSl analio = ¥ Jpio

Mgy lidyy Ol s Cugby Suid glod e
(B ) (59) (+2)9) (315 (slo 4>3)
ACGIH s aglge sga> lale s lale)S (uige (el ulop (Jale)S (podine (el 3 kil @2 pe
(OEL) epel 505 5 (ASHRAE) I, ol 41985 5
(ASHRAE) 5 St dilaie by odd 00ly guas
5 S adlaie b o 03l (Gauday Oyl Kis dog
Olpl Sis aos
AD My sba)ls BB syl VA-OY Ol Obanls ISPREN
vo- Y. /FYY YAA-YY 3 skl
Y.,
Vo ¥ Yy ) 3y90 45,18
vy Y- Y5 v wls &l s

723 1S 2 5> amld 0g)S )3 318l o jed (1:Slie b
el o 4S5 )3 ST 55 plgisdr b olide

2o L ol 8l s MFT g aj] S 0505 dunlia
39 0955 3> Jlostsl diiler (g 9 Sl Jlawial
oy8l a8 gyolay dl> oyl LQJ om ly )b Gxe woles
0905 S 0y 3l L (658 i i 4y (5K
(p<+/+0) 8352 )13y55 5 VL

S5 o 9 Sy
S g o > (Al ela s gwg 2,18
ot B35y 5l ool g wdgi )0 dlge s odubg
I S (Ko 53 Byl 5l (oo (5L (ol
235 Cgwwe (58 sla lase O Pl oy yioges
Ele ek 4oy 1SS o joym cidize JISa1 )3 oS
255 il 3Sles i b s So Ly ol e
ol i) 3l Cwio 3 (Sd (655 ojll Gl
g eBld ) (Sud b kg je Sjgde b sl dasule
3 Sl dn D90 (b))l 5 65 o3l 4 pladl

Cadd Sy 9 0395 ()1 b )l Sald 9 5550 09,5
(4aL5 5 3)90) 09,5 93 53 3131 48’ (izmen idgy I8
3 a9 Adg alid G Galiod cl sl loj
)l Jdl 6, oo Jad 4 g S
gy Jmlie ) 3,90 LSS S (Jab Conss
D Jsiz » SS90 sl Sy nlo oon @l
55l e gme glas yelul ol g il 00 03]
Coblls 3929 09,5 93 (s 04b 15D (sl e
(p>+1+0)
1 i dlel j3 oud conS Sljliel 1 Sleo (awyys
odlawl b aald g 390 09,5 93 0 23l lawy S
Sl (a1 09,5 93 oy 45 3l lid Jws t 905
PSEIL Y] Y WL SPGIIN L I B S PNEWESL G WS
Poine gl MET (el IS 0,00 5 imd Souid
& Jods wls Jolwl o (p<+/+0) cily 5924
i (D (St g 03501 (ials > olds oy
IMBT g0 (pl s Mol &S7 (gy9bods Cild D439 09,5 90
230,85 sdaliie 1ol 09,5 ply Y/O 5590 05,5 )

WAS 5 5 sls 5 Y olad OF o) (g | asliale 55



https://ioh.iums.ac.ir/article-1-1743-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

=

AR

w58 (Stud g ST Mo b i deplge o b )y

12l 5 3)50 09,5 (sl 455" N (sla Il (gl iges gl —F Jgi

S een e s> el cal okF oz Jst BTy O Cuond ol ol pb el
Sl clale agalge Lglsee TWA:; e  TWA e TWA:jlxe TWA:jx. FHES(S
blses ol ppmy-- ppmy- ppmy- Ppm-/»
94 3 5V \ NN £AINE AN VoA o[-0 ool lo Mg
welye joxe
935 5l 5V \ £y £510 /-0 o8/ -/vo (S Ay lo g
azlse joxe
jloxe g 4 \ -I¥ WYIVE -Iyss Vs Y 555k el Mg ",
s &
e 3gas 3 \ AN viya <[-YA RAR o[y & el zl gy
5y
935 3 5YL \ VYEA 3% o[exy /-y o[xy ol&tylojl ol&utylojl
Alye jlxe
jlxe g4 > ) JeeSs JeSs
<is <is
oro 3935 ) B¥l s ol X
Jle 398> 5 ) iy iy
b

S S g bl 3 ol Eoud g (Siud dunlie

oaalS dlsl o &S ol lis aald 5 5y50 09,5 93
gl (g yidar 09)5 93 (pmr (B (N 9 055
i 48 gyalay (p<+/+0) cily by gyl ixe
2 IS g3 ol o Mol Stz o) Gge0yS) 905
2 blie > wly ylis sals 09,5 wlp Y/0 1) 5,90 09,5
93 Ot > (He gl (3 ieS Slower (Stud A
(2905 S Ay (5:0le (pimen (Cubld 2529 095
Oy ol (Hme gl dald 5 3)90 09)5 93 oy
Vo ano & ol uslus] (slino 4 Limd St 1w
S (o0 e (SYgb (L cllad S plosl Job
g oleMbl ol coypw ialS L olas] o)
3 pShos sl any joxie )L, slalbd il 8l
€590 S9) 2 3503 3 2UIF pae [YV] 29 00
P siely jlalls Jo 5 (g5 4ol sl
O o) (Swd Cgenl [YF] alil o o) (Sus
3y Slos a Sl o B3Ld gle ads 4y dgue g

Lol 3,8 (55 03Il it jgbos |y (St (g (ool
5 bwlid ) (Saud b lagpe oMo jl (S0 olg5 o0
oMo ol b Lo () 5 sl csle i |
Jold oMo ol o pteres 51 (S V0 ] 3900 (215))
obes ©de Liul8l clixe 4y a8 a bl O)lpe ials
SalS 5505 5 xg Ul alS Jadl S
sobos clalas molidl g cleMbl il e o
plesl g calld ploxl (gl iles pas [TV ] 2l oo
Al e ind g (655l dgreS ol ly > &5 1]
Aad o LiblS culled sl asldl gl 1y 5,8 bl &S
3] 2980 odmlitie j (yojo (Kt pgydias 53 9
558 a8 dgus oo el puismad (Siwd £ 6)ld) Ol
(Slgy 2ad Slyesi s 9 035 2l g lgl ol
o dag Lol (53wl g 6l 28 onen
o alllae (o) 0,83, Slas 59y 2 (Siwd Coonl
ke (pSee b (Jid anelse o bl (ow)

sl 31335 o me o 3l (S g Kilo)

VAP 5 5ol 5 Y ojled NF oy 5 |Cgad W | aliale 5o



https://ioh.iums.ac.ir/article-1-1743-fa.html

=
) 7
O g 0598 ()l 0 \ @

M8 (o 2)90 28 9 Sly) —(omas «Soigle b9
U =o yd 0y 8l a S ol lis adllas oyl ol a8 S
@ g Vlgen 3 Slae CYMUB] Hlod Mo L apalye
35 (o sl s M 295 S 09,5 g
225 adlas [YV] siiloe b pe (00 Sdas (gl
s plogl 18 V8 g9y = (Vo) TS )Le by &S
ploal glym 1y ol 8l Jass o ad  (Siws ol lis
allae ol 3 dmd e ialS S s sln el
e o )iy o o8 Ll 51 by (S >
[YA] s o )8 51 cns 1) lomus 3, Slos
o3 1y ol asdllas (Y4)Y) LS 9 Godderis
SIS )by = (emas oM 5 Sl anl lgie
Sl gaw (sl ploul by M b aiily apalss
Olyisdn B VY 5 aily apalse 5 S5, VY (o)
weg—a> ) (sl el 09May ad plosl ]S 095
sl 9 Q16 asliiny s 4 atusly LSS
e 5 (6)8) = (s p e oA S (5 gunelS
2l e (Sopdl gt da g ol 45
O 3 i e (LS (gl slolel plSin

oalS S s o y13 5t cou 5 1) 3Ll lews
il 3 (CSE) S 51 (il (yojme Sl gli
4 ol 4 10 plogl e g loy cusdS b W3Me
dglio )3 Mo (2 yme )3 3l 8l (s Glise (o)
S i cpl bt sy 50 095 Jald 69,5 L
G dy A (2520 53 3131 (s o o
aslllas (3 (Y++¥F) ulS Sl ooman g Aali 09,5
2308l 3 (Sid 9 plie ey 4 03
adlhe oyl aS Sy J M b apalee o yme
2 e gl 3929 o (e e S @ 5
wubb)ﬁ_oa..\.bl_wbj)jibu.uuiw&hbm
L sl adllao o (Yoo o) ' SLST, [YEND] conl adly
Ago Ly dpzlye S JLidy (o0 (S pydis lgis
3l ole id > aS ) ooldl 5l 8 a FSKS'y
3y0 93 9 0w Jold idgy (poje (S pysies o
dw 3 )y 8 aalllas 3yge 1y Sl YV/O i (ke L
Ay g aiih agalee Mo b adllas 590 2,81 51 445
o b Copogome 4 powge (s jlae Cungaue o

Aals g3)90 09)5 93 O (SRS —(63,8 sl (Shy Jl (B alie 0 Joux

P-value sals 590 09,5
St Jlne Sl St Jlre Sl e
a1 veIsov /v yviavy £/ (JLo) oy S5leo
-I¥ vo/vtol¥ Yo/yt¥/A (BMD) 55 0395 (adls (ke
J¥s Vo JSVEY/Y VV/AdED/A (Jlo) S Jis 53 ) dil
/54 V/AdE- /5 v/ /oy (celu)ous Clgs s
-IYE YEAMYEYIY/F YAVE/VEYSY/S oy 50l JS
At (Ao yd)olass (a2 y3)slass EMpass e
AD(AR/S) AD(AY/¥) olod 5 ol 52
Vo (Ve1¥) VA(VV/E) oolid)lS g wlud 368
AN AV(ASIY) A-(VYIY) (VY= ) lawgio b
W(WIY) YY(YY/Y) (W31 ) 3gnls
-los M(Y/#) ar(R-/v) 5l Sl Jlastal aislo
V(V/¥) V-(@HY) 3
/54 SY(SO/Y) V-(5A) 3% Job 3 (s cullad
YY (YY) YY(YY) b duw Clled il lno)dian

(4885 ¥+ o &y dtin 4 39,

WAS 5 5 sls 5 Y olad OF o) (g | asliale 55

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]


https://ioh.iums.ac.ir/article-1-1743-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

=
©:
\

RS (S 5 JI M b b azlse o BLSI g

28L5 5 3590 09,5 95 o MFT aalidias . a8 ey slal a0 Mol il Cand guy 2 St 0 puisio ST Seinarg) (oS5 905) gl =5 Jodo

P-value OR [95 % CI] lacsy cuws (303) 2lass AnLis 04,5
I5 V[ /¥VY] DY(BF/Y)
¥ VIS [VY-YIY] #(7Y¥)
ooy Y [VE-Y/Y] OY(A0/A)
<efe ¥/0 [VA-¥/Y] 5+ (FYIY)
<efeny ¥IO [VA-¥/Y] DY(BF/Y)
ofeey VA [VE-Y/A] BAEV/Y)

ashad 4 bgoye (clas,Slos 3 JI Mo b apalso
Eazze ) 9 03 pluall g JIBI s jae T Sliy
My sl L aislie (o 1) sx0 Coomd (pl ) bgsyo caslbsg
gyl ol ) md (b plxl (g 4 dalye o
(VA oS il 8 g L lo cqSummmil 3 VA0 ccal gl
5 i Salon (ialS cuw Mg o Jole opl &S
Cudgde g dgalee By 3 01,8l oy Sd
=yl i5 065 sl iowuw | edlatwl iagh cpl des
d,zq‘s)ydillgALL&o%.axf)l)é)gsbwd
03> g pb (ol ol &S A5 00ld yliebs] 0SS
JeSS s p5Y sl plainly 5 s dloye
Opmitren A o 03 HBALS CS b 4 b dolidunyy
Fegte sl 0g ) b gy () 45 205 o0 sl
ol pigi Ly ol gl g 398 plol Cupuia s |l
235 duwlio

O Ol e B8 (ol sl 4Bl ggeons ]
e Lo b (Jad (poje dglge & 38 (6 S domst
9= el lg o JT sl M bglke jlxe s
Srgtar 35 dlge o yme 3 33l )3 (Sd i
O i (i (S g 0350 il S olul oy oS
sdal i JM.& l_’ n\.e‘>194 uo)M )9 .)‘)B‘ o ) &9»»
rld 252y Bhe Wlgi o0 ld pl S5 Sl 45
o) o 0 I ) i pege gl ity
A5l ol 8l

5. PreFrontal

ColSe ogdar s i 1y JT U byme o )5,
Ol 3 j8 Sl Gloj ©de g CudS ogad 3 gl
al Gl 8l (B siags (ol g dspee (U]
(PYZ) 0220 3 OSHLS G 20y smges 5 5555
cslaggesl jlools s (¥+7) o 09,5 4y s
Obee ) b g o (Sialon L (6518~ quas
V8] g2 008 lai )l (5 5me ) (S8
G Ay () Dy Bl A S 0l e e
MFT ol s 13 55V S 0505 ) s So
J5 o a3 gy S 93 (l e 9 45092 51395
2 (P<+/+0) cisld 5424 )b u_.uw BWS] ¢ yg90)]
S s o3l i (VAAY) e o (Sl aalllas
Orme Vo] 255 00 éw» ol sl (i
HS &S (ooldl g9, g3 andllas j3 (VAAA) TS )
Aoy 4o ol 4y 0y (o Pl (S g paSuie
S e 1yl 6y B D81 55 5)0 508 ggnd 45
5 Sl GalS 55 oy oa s ol ol ety
V] il s sl ) 55 il 4y 5o geo
M&»o‘ﬁw&bﬁo"dhﬁéb Egoxe
A5l Gl podlle b (o (g e dplge 457 3)S (S
St o el g JI sla M bl )Lm
aelye Mo L o8 ST 098 dy%e 3 31,8 it
o (i @‘J&JL‘M‘ vﬁ)w A oy »)‘3

s Gy g Sl Jlas] e T slo 5
uo)_sw).) .)‘)31 )L&du [\“Y] .)9‘»‘59 d)f).o‘_s.u.a_c

3. Hughes
4. Eriksen

WA L5 505 5 Y oyled \F oy |Gl

W|aslale 95



https://ioh.iums.ac.ir/article-1-1743-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

Inventory validation and fatigue assessment in
Iranian distance education students. Distance
Learning and Education (ICDLE), 2010 4th
International Conference. 2010. 195-198.

16. Rouch I. Evaluation of the French Version of
EUROQUEST: A Questionnaire for Neurotoxic
Symptoms. NeuroToxicology. 2003;24:541-546.

17. Frankenfield D, Roth-Yousey L, Compher C.
Comparison of predictive equations for resting
metabolic rate in healthy nonobese and obese adults.
J Am Diet Assoc. 2005;105:775-789.

18. Hafezi S. The Multidimensional Fatigue
Inventory validation and fatigue assessment in
Iranian distance education students. Distance
Learning and Education (ICDLE), 2010 4th
International Conference. 2010; 195-198. [Persian].

19. Cohen B. Industrial hygiene measurement and
control. In: Rom WN (editor). Environmental and
occupational medicine. Philadelphia: Lippincott
Williams & Wilkins; 2007; 1768.

20. Saito K. Measurement of fatigue in industries
Industrial Health. 1999;37:134-142.

21. Langner, R.Mental fatigue and temporal
preparation in simple reaction-time performance.
ACTA Psychologica (Amsterdam). 2010;133:64-72.

22.Neu D, Kajosch H, Peigneux P, Verbanck
P, Linkowski P, Le Bon O. Cognitive impairment in
fatigue and sleepiness associated conditions.
Psychiatry Research. 2011;189(1):128-134.

23. Kato Y. Mental fatigue and impaired response
processes: Event-related brain potentials in a
Go/NoGo  task.  International  Journal  of
Psychophysiology. 2009;72:204-211.

24. Boksem M, Tops M. Mental fatigue: Costs
and benefits. Brain Research Review. 2008;59:125-
139.

25. Moniek SE. Psychosocial and Cognitive
Rehabilitation of Patients with Solvent-Induced
Chronic Toxic Encephalopathy: A Randomised
Controlled Study. Psychother Psychosom. 2008;
77:289-297.

26. Marhuenda D. Transcultural adaptation and
validation of the Spanish version of EUROQUEST.
Neurologia. 2015;30(4):201-207.

27.Racciatti D. Chronic fatigue syndrome
following a toxic exposure. The Science of the Total
Environment. 2001;270:2731.

28. Marcora S. Staiano W. Manning, Victoria.
Mental fatigue impairs physical performance in
humans. Journal of Applied Physiology. 2009;106:
857-864.

29. Saygun M. Effects of long-term low-level
solvent exposure on cognitive function. Clin Invest

1. Skov H, Hansen A, Lorenzen G, Andersen H,
Lffstrfm P. Benzene exposure and the effect of
traffic pollution in Copenhagen, Denmark.
Atmospheric Environment. 2001; (35): 2463-2471.

2. Wallance L. Major Sources of exposure to
benzene and other volatile organic chemicals. Risk
Anal. 1990; (10): 59-64.

3. Sacco P, Boaretto C, Saeger E. Urban benzene
and human exposure. Nature. 2000; (404): 141-142.

4. Bruckmann P, Kersten W, Funke W, Balfanz E,
Konig J, Ball M. The occurrence of chlorinated and
other organic trace compounds in urban air.
Chemosphere 1988; (17): 226-238.

5. Carter WPL. Detailed mechanism for the gas-
phase atmospheric reaction of organic compounds.
Atmospheric environment. 1990; (24A):481-518.

6. Viaene M.K. Overview of the neurotoxic
effects in solvent-exposed workers. Arch Public
Health. 2002;60:217-232.

7. Berrios GE. Feelings of fatigue and
psychopathology: A conceptual history.
Comprehensive Psychiatry. 1990;131(2):140-151.

8. Sharpe M. Cognitive behavior therapy for
chronic fatigue syndrome: efficacy and implications.
The American Journal of Medicine. 1998;105(3):
104-109.

9. Kim S, Cranor BD, Ryu YS. Fatigue: Working
under the influence. In the Proceedings of the XXIst.
Annual International Occupational Ergonomics and
Safety Conference Dallas. Texas, USA. 2009.

10. Dawson D. Modelling fatigue and the use of
fatigue models in work settings. Accident Analysis
& Prevention. 2011;43(2):549-564.

11. Smets EM. The Multidimensional Fatigue
Inventory (MFI) psychometric qualities of an
instrument to assess fatigue. Journal of
Psychosomatic, Research. 1995;39(3):315-25.

12. Echteld MA. Multidimensional fatigue and its
correlates in hospitalized advanced cancer patients.
E uropean journal of cancer. 2007;43: 1030-1036.

13. Smets EM. Application of the
multidimensional fatigue inventory (MFI-20) in
cancer patients receiving radiotherapy. British
Journal of Cancer. 1996;73(2):241-245.

14. Smets EM, Garssen B, Bonke B, De Haes JC.
The Multidimensional Fatigue Inventory (MFI)
psychometric qualities of an instrument to assess
fatigue. Journal of Psychosomatic Research.
1995;39(3):315-25.

15. Hafezi S. Zare H, Najafi Mehri S,
Mahmoodi H. The Multidimensional Fatigue

WAS 5 5 sls 5 Y olad OF o) (g | asliale 55



https://ioh.iums.ac.ir/article-1-1743-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-14 ]

=
©:
\

w58 (Stud g ST Mo b i deplge o b )y

Med. 2012;35(4):E190-E205.

30. Hughe, JR. Physical activity, smoking, and
exercise-induced fatigue. Journal of Behavioral
Medicine. 1984;7(2):217-30.

31. Fritschi S, Quinn L. Fatigue in patients with
diabetes: A review. Journal of Psychosomatic
Research. 2010;69(1):33-41.

32. Lundberg I, Hogberg M, Michelsen H, Nise G,
Hogstedt C. Evaluation of the Q16 questionnaire on
neurotoxic symptoms and a review of its use
Occupational and environmenta medicine, 1997;54:
343-350.

VAP 5 5ol 5 Y ojled NF oy 5 |Cgad W | aliale 5o



https://ioh.iums.ac.ir/article-1-1743-fa.html

=
Abstract \ V

Evaluation of relationship between occupational exposure to organic
solvent and fatigue workers at a paint factory in Saveh city

Marjan Firoozeh', Amir Kavousi’, Sajedeh Hasanzadeh®

Received: 2015/08/20 Revised: 2016/01/31 Accepted: 2016/04/06

Abstract

Background and aims: Organic solvents are a group of chemical compounds widely used
in various industries and so far the relationship between chronic exposure to them and some
physical and neurological diseases has been proved. On the other hand, fatigue causes
damage to the person, reduction in work efficiency and increase in occupational accidents.
This study aimed to investigate the relationship between occupational exposure to organic
solvents and fatigue in workers in a paint factory.

Methods: This descriptive - analytical and cross - sectional study was performed on 206
workers of paint and textile industries, respectively as case and control groups. Sampling of
organic solvents was performed according to the standard method of NIOSH-1501.

After determining the concentration of solvents, Multidimensional Fatigue Questionnaire
(MFI) and demographic and occupational information questionnaire were used to assess
fatigue. For statistical analysis of the data, independent t- test and logistic regression were
used.

Results: The mean fatigue scores in five dimensions using independent t-test showed that in
physical aspects of fatigue, reduced activity, reduced motivation, mental exhaustion and
total scores of MFI, there is a significant difference between the two groups (p<0.05), so
that the biggest difference between the two groups was observed in reduced motivation and
mental fatigue. Logistic regression showed that the odds ratio for these impairments in case
group is about 2.5 control group.

Conclusion: The results of this study showed that there was a prevalence of fatigue in 4
dimensions of physical, reduced activity, reduced motivation and mental fatigue in people
exposed to organic solvents so that mental fatigue and reduced motivation was mostly
prevalent among people exposed to solvents compared to their control group.

Keywords: Organic solvent, Fatigue, Mental fatigue, MFI questioner.
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