Jeel s http://Rsj.iums.ac.ir 14D Ol ) oF o leicY o) 930D 5,97 oy aloee

lyl 0 (Sigde s oleyS (p il Glo Lasls jtalS p dalie glo Sawdg 50
Sl S g 05

Olplolerel (leaal (Sig pale olKiils caiblagy 0uSiils o ggmmiils Oladss aleS wid)l Wbl )l :‘_;J G (a0
m_soury@hlth.mui.ac.ir

Ol ledel (latol (Sigy psle olSails crublags 0aStils (gl a8y cudlagy (qwdige 09,5 Letils iglione y9y Solw
pourabdian@hlth.mui.ac.ir

Ol leal (lebol (Sis pole olStsls coilagy oaSiils (gl 48> coilagy wiige 09,5 bobiwl 1oy lRS bl cams *

ha_dehghan@hlth.mui.ac.ir .(Jses ge )

Ol pledal (ledel (Sijy psle olStils widlagy 0aStils «(siglsannl 5 (ay Sl 05,5 2y 10305 (o ST

hassanzadeh@hlth.mui.ac.ir

oS>

Olee s adlllae (ol 5l Bam igd o Lo S b aglin 1o s (oleS Jols Lii el ey iS5 O (els 180 g dine
il oo pBalesl Lulyd 5o (Sgln b slo patli Dlynds p i sla ordyi 56

Cughy 05 (il 50 Fr (sloo) alftslo)l Sis 05 Ll 10 050 (692xiilo VY (59, 2 (b (oloj 118 anlllae el 215" g
Foo oo 4 gend] Cuyi g gkl g Ol el slo 5 alsloe 51 (SO el ¥ loj oo ay al o ¥ j0 0131 &y os plosl (asyo Y-
3l aezlse (bl jo i (65 ojlail o8l cangy sles 9 Sos sles (B Ly LS akBs Ve g aboold axds ¥ s v
salin 55 b oy 06T (o9n5T 1 5 dsmlonn (305 ol (i b 455,508 5 Lod (et sl ol aigmd o
A ool b ool Judo g 4508 Sz oudind (9050

Sad g (P=-/YF0) cudled o 8 Lo (PENYY) el SyeaS (P=1V00) ol sles 5Kl Sl ol mls ile axdly
S sl (P=-/-F) coliwl 4o Ve (o 5l pow asBs (0 (B Lo Sl Jg aisilad g lolae Oglas (P=+/AAA) (5 a5
il g loline glas (P=+/+ +0) Cawgy slod 5 (P=+/+ V)

Dy b (Solg e ole)S e cn il (a5 50 Ol g garkl g O 4 s gl Coyd 56 g S Az

oBiolej] St g 0,5 Ll o So59dg0 5 (el ¢ Sy il o3lg wals



http://rsj.iums.ac.ir/article-1-59-fa.html

Downloaded-from-rsiibme-acitat21-40-1RPT on-ThiurcdavApncl26th-201.9

=a~-aaan]

ot oo rarotaty 7 =0tz 0

HoacT

Foyren

Ot

roaoco

bolpd 50 (Soiglgr s (2boyS (n il b a2 ls Glals p il gla (Suwdgi o)

SudlS el azmS jo aS Cuwl (55005 5l dlac sola!
oy Ve sHsgas ladl s (F) Wgd (oo Codlad mlas
Glo GRE o 50 ogzge ol Lol ad Ss o
oS Slp 6958 el 45 0)ls (g30aite (So5elg: 5
32) Sl 5 (& Jsbo 53 5051 i)
SIS (o slod ity 3l poas 183 (2138 Slge
o slalad g b Jolw ;o (I s> o grenl JLad
ool bl solaas Ol aodls b a4 (V) o g Joko
5 Sl o Ll (F0) slp o aloed 5 (S5
@l (M S S e erl 2] s (5)9,8 OlaLS
o 0355 el ole ST B 13 g0 g ol b aS 5,0 84>
Slr = Sl oo & wilss ooi Lo Lol il (oo s
5ol 5 sob; jlate oyols Caws 5l pwiles 005 atan S
o gl 05088 o0 o 2l o5 4 e e oy S
cwd Ty ol Slule s by yo a8 cel sl
ol Jolad 9 055 (o a3 3 (] 5 (5 )ldke 5 was o0
oS 420 il oo e ) o Slule )3 95250 lse
ad, Coewd 5l Slule vy b atin S o3 o
aS a8l o 3l By oy eedle o ol oS )l o
5wl Cawd 5l 0e5 Glnle IS ae s YUY o
05l G & cel skae (Floj e s s o o8
lge sl 10 (M) 35,5 oo i s Slule JS as
Dud g o Shee codil )5 slaje, b o bgLSL
G2l o O Gliee (205 L olen lowa (2O
5 B Glpo o Gl ssay ol s 8l valgs
Salld ley Do el g G 655 0 sled 4o I
beme ;5 ogas 4 (5)lse (nl unload ()15 s jlen
ol 4 e Wl oo g Sl LS 05 Sl lo
0, 8es ialS uzmes oad S0 Slews (B Sl
LS L agzle 5150 o ol Lzals Q) 08,5 )8
9 Seid St 3 Slee S 4 e Wl (oo

Email:rsj@iums.ac.ir

doddo
Ceol 5 Lagme (S8 sl 03 Jele 5 (S boyS
lo,S mbe Y slos (5 yme 0 a5 Ll o bowe a5
Logl Lol b i wladeol) Cogb, o oriis
lo,S i ol aie ol sems sl dled
o 88 5 Gl o o Jels LSS Ll oo
Ngd oo By i SRl g o 0 (2l o5 Ll (Sae
Ol g ab oo G G 35 50 slod a0
S o sles a5 Il 10 5 00,5 o Wil gl
05> 9 Rl (95 Jladedg) 51305 tle ax o FY
Sleoy e g adSecdB e 0 Sl sl plail 4 3
S Sed jlao 0315 aslsl Gyge j0 AT 05 el
ORIB! Gl 4 (S low SEpin w005 (o0
5 0% sbed 08l Gl Car pleys ey o oo
5ol ol o)ls o g iUl poe b 0gaaS 500
Sl 4 ol (Sl 59) 2 P S S,
S aS gol8l o s (655 e sles sl .oﬂsa
Colled @y Jsrde sbye g 05 lse 5 ol Ll
o975 b a4 Cewl b ML goasn S viius
Sl el 0 e Wl oo 5 cenlin b ondigy
ol 45 a5 iy slesS 51 s U2l () 035
PN L Y P FP DX S WP P g A FR - we=
oyl 4l Sldlas )0 sl S he colyd jo 9 Slgls
J}w Q)‘}o g k;..\....f S Ly (Ya\ﬂ) Gl 00
e Dl e g S Al Gl 0 0beS
el (b jo eads ady Sdalie sle )5 (F) ail o
Q) 09 oo o leo Glidl cel by codled yols
28 SUlg 4 s YU gloo b e jo )15 SLlgs
s b oo SalS g8 BB jeb 4 (s laos
Syl 5l oS 5 Jdw 05 e jo )15 5l (A6

e I3 5 095 5,5 L il e e

1720 (lwo ¢ F o ylow ¢ ¥ 0590 ol 3,57 0y dlono



http://rsj.iums.ac.ir/article-1-59-fa.html

Downloaded-from-rsiibme-acitat21-40-1RPT on-ThiurcdavApncl26th-201.9

=a~-aaan]

ot oo rarotaty 7 =0tz 0

HoacT

Foyren

Ot

roaoco

bolpd 50 (Siglgr 8 2boyS (n il b 2l Glals p il sla (Juwdgi U oY

oo ) Sy 3o garkl (o (o 05 S8 0,510 e
Lo ¥ Sjgo 208 o gl Sliglejl cnl il
Feogloo b ggm bul,d SBb1 o caeln ¥ ploj ooke
205 eab pbml ao o Yo ugh; 5 05 (Sl az o
b digad 4 Ryl 3,50 sl 5 alSlone 5l (S el 5o
Yo cdldal> o0 F gljls acln ¥ gl o s oo 00ls
a8y Ve ool,8l dads Ve e o aS og gl adds
Sae dr Gialejl as 04,9 51 LB ol 81030 ,S o el il
o 59,8 m8) D ()5 5l S 5 00 Ll il ai8s 10
S sl x5 ol By U
yiS cile Bliss Jow (Sogusdl Slas mwles)
i) OA) cavgy lod hawgin 5.5 o3l (e
5 (ol b Glo gl 5 o Cews Sty (S (38
RS 100 Joo o5 g 2) o8 oy 5,25 ol
ol e by aslae (VF)Y) ul sl (POLAR
518 09 sealsl Capds g sadd g ol e Ol s ol oo
(1,8 Jsled &y 10) Ol (g (oo YO+ 01,31 IS 4 69,0
Gk ol 8l sl Sois g ol o5 B o sols (b1 4
S Selad S gl ag B0 Ve Cagi ¥ o 08l s 250
L (celo 2 oS YIA S pu b oo 5 (59, &5 )
Vo Do cdbd asdo Ve jo oo 10 g sl o ploxl
3,8 (oo Sl il ()l S Ll il Sl )l adss
31 emlie oz o8l 4 cudlad 4B Ve e Ll o
aljélJ@Lg:ﬂ}l)m@oolo).la’sa)y(\&);ablm
Voo al e 50 wiag o SokS Vel eS (Ghs shilo
welo ¥ oloj e & Cugi y2 40 legazme 5 g (o
(20,5 cdl oy Hlas 0y90 )5 alslow 51 pw o To 0
Syt ¢ oy slas ¢ s slas Sl Ky 4k )+ o
B35 V0 5o 5l pgw 4BBS (e (D 418 S ol B B
San s B8 0008 el BB Lo Gl clil
o 4 T gla uld 5 o3l coles el ¥ o ol

o bl jo 09 estie G e Gad B o ) alflos

Email:rsj@iums.ac.ir

Alie cpl 51 Ban (V0) 09 4l apalge ol 81 o J0d
oyl B0 (Sieled b cn il Gl e
slos (B o vy slos (Sas sles) J)l>
ialeyl 8 90 01,81 1o (8o ,m5 S g ,l50l & ygaS (ol
a0 P sled) aBile] Sis g 05 Luln o
Slo (Gandsh Gl bi(ae)s Yo cusb, 5 o5 (il
S allas plsie 4 (gorkl Coyd g gerl] ¢ OT) alise
S 2 h b Gads 5 S e b Gl U oo
e S8 53 (S35 S i sl L
o kT alblae cuie mls il Shge )0 5w S
Lylys b s)l5 glo e ) b T cdaroee b of 31 3olles
)5 dpogi alive
SLEEY
Y sy 2 il el g5l adllas
sasisly gyl a5 oRislel 0 9, (gl
5 Bolal &g diged SBSL g, b plonil gy
Tor> 99909 Sylene (38,5 Sl 0 b plel 3 &b
W8l asdllae 4 59,5 slolre ol plxl asllae
pas o 0ye Jlo g BMI(Bgpe - 8 o (5l
B 595 50 Segd Sudlad pae it b g e 4 M
S8 595 00 S Y B Y ojlasl a4 Slule B pane ¢ ioloj]
8 555 00 55 5 S slalie Bran poe (ialos]
SIS sy 50 s dlge g lagls Brae pas (il
e 4355 5 59 axlllas 5l g 5 sloylome 05 tales]
A S50 5 ed 59 15 dslol il as s 3 o Sl
ails geail Sy hles gesl 5l al>ye o 0 058
o Oldlas bl aiges slaws g il Log il
soebl g ol Jslone S agg sl OV 51 V) 28,5 &5
Shas as anlss 58 Yo Sl gaill copd sl
Cales )3 a5 S S 1) (asuiis Sl Gline b e Jolore
Joloee (s (5 10+ 50 el (g (o ¥ 50 51,8 YA

A5V e ioen W0ges Cols, edlel gaulil 5

1720 (lwo ¢ F o ylow ¢ ¥ 0590 ol 3,57 0y dlono



http://rsj.iums.ac.ir/article-1-59-fa.html

nn\ur\lr\orlarl from-rsiime-acir-at-21-40 1R T on-ThurcedavApcl26th-201.9

=OVY

ot oo rarotaty 7 =0tz 0

HoacT

Foyren

Ot

Hoaoco

bolpd 50 (Sigdg s (2loyS (n ] (b p3lh Jlals p ilie gla (Juwdgi U oY

o3e3l Jlie soled 5o 3 lsiSy (el b ol 3l poles o5

LA < c))‘j

5Sile dg mye yie g pSslS YVA E V/F

el 0l Y Jgaz 50 ialesl as ol,8 0g 9 51 LS dal

g Lo s gl ol digad o8 5l akele ¥ ocog

o asily
fojpbofjﬁ\vw&ﬁw.l)oolfmgf)&

S 0355 Lasls o Jlo YRIVE VA o (Sl Gl o)

ohlo3T & 399 51 b adgl (oo g Cawgy (slod ccald (3l 36 (Hlaxe Bl i) 5aSilun ) Jgurr

)5 e e I I I o esls
ol soukil 5 O okl oy
Jere Slil - ( Sile Jre BlilE . Sile Jere BlilE Sl

<IYA VeIt O/f Yo/t O/Y Yo/t F/o g olaws) B b yo
(asds

AR YeIVEL /¥4 YeINAL-IYY YZAYE -/\Y Ls“l"“ a>,0) k5.1[.{»& oo
15

<Y YYNYE VY YYIEE < IAF YYIRAL <157 5l 42 )3) Cogy sloo
(SR

s O eialesl 4 S8l 0gy0 51 LS (D=1/FY)
(50el] s 5 5aelil 5 T 0T 5l ooliul) el

sl (g lolins glis

ol plas Slaslie 1S5 L il ly 50T oge;]
(P=21VA) adsl 8 (o eSilke 45 (V Jguz)

Sulojl plnl (o 5 slod 9 K (Glod ¢ o Cugby sl 585 5 GLod (S LS (Hlime Bl youil) (uSibo .Y Jgur

sosl] sods]
e Bl (Sl |l BlmilE (.Sl | lae Bl 2 (Sl
AI¥D YV/AAE /-5 YVAFE -/ YAIAE -IYF oo 655 5 sles sl

Email:rsj@iums.ac.ir

1720 (lwo ¢ F o ylow ¢ ¥ 0590 ol 3,57 0y dlono



http://rsj.iums.ac.ir/article-1-59-fa.html

Downloaded-from-rsiibme-acitat21-40-1RPT on-ThiurcdavApncl26th-201.9

DovVrogaoc oo Trororoa ot = S oo or— ooty -/ P Ot o oo

bulpd 50 (Siglgr 8 (2loyS (n il b el Glals p il sla (Juwdgi U of

AN Yel\E <I¥F Ya/aAt- /5 YelbE +/eY e Casb,
<IYA ARYER <= SRIRIN ARVER ¢ RVERY feleYE -/ lop Sz sleo
SAYd YANYE -NY YAIYOt /00 YANAL <[ A lsa 5 sleo

Sy gl Ao cll> aw 2 0 (P=1/VF) 5 sleo

REEIRP ST

ols plas wlaslie S5 L wibyly 5JGT cyge5]

P=IY0) o 655 5 sles (1Sl a5 (Y Jgax)

s P=-IYA) Sis oo (P=-/AY) lsp Casb,

Sielojl bl ram (S59991 508 Sl (o2l (Glare Bz aSileo ¥ Jur

6l e s ol alslae 05,5 &l alslae 05,5 [ IPVESRUR ¢ b asls
ol gocel 5 goubl oy
e Glmil 2 Sils boo Bl t Sk | b Bl . Sle
/¥ AY/AE B/ A+INE OIY YVI$E BY pom diBs 3 L8 by
ol ] 4dds 0o 4o )
SNV VYO </ oA VevEEe/oq VYAt o/ b ol & yea8
EEATAA YYIYAE < \Y YYNAYE <N YYNAYE o/ FF 5be az,8) el gles
I
AV ARRV/AR RV VA YEZIYOE \PYIY YErNOE VPYA (5 Gy Dol
AR a-/7t £l7 ANIOE FIY APIANE 7Y slaws) s )b ys
(a8 0
[++Y Y#IANE < /Y7 Yok VY ARZAESRVAPN ol ax0) Sl sles
15
[++0 Y#IYE < IYY Y7/t < IYA YOIt - ¥ ol 4> 58) Cavgy (sleod

15

A 2 o (P=13AN) G pes ol 9 (P=2/VVY) L0l

Abys Iy wmaly g oliee wglis gl alslas Lo

Email:rsj@iums.ac.ir

Sls ol olaalie LS5 L uibyly BT oges

S90S (P=2V00) ol sles Kl a5 (Y Jgo)

1720 (lwo ¢ F o ylow ¢ ¥ 0590 ol 3,57 0y dlono



http://rsj.iums.ac.ir/article-1-59-fa.html

I'\n\ur'\lr\orlarl from-rsiime-acir-at-21-40 1R T on-ThurcedavApcl26th-201.9

=OVY

ot oo rarotaty 7 =0tz 0

HoacT

oo

ot

Hoaoco-t

bolpd 50 (Sigdg s 2loyS (n ] b p3lh Jlals p ilie gla (Suwdgi i 00

52 50 (P=AYF0) Cdi b Sl Wiy S alslow
ol Glas 1) gylobiae glas (gl alslowe Loyl i ans

agzlse b (S o AL S Joga

)5 alsloe 5l plas 2 glp celw ¥ oy Caw b )5 L

Sl 0ads ooy L Vo ) 8o slologad jo

4280 Vo yo 5l e adds ) colpll cllb o U8
olas 1y gylobire iglay alslowe Loyl as jo (el ]
pP=-1-F) olo
as ol olas Sloalie 1S5 L uiblg 5JUT (yge;]
Canwgy slod (2Sbe g (P=4/+ 2 V) Sloo sloo (1 Kiles
Y Oae byl i cod o Le aoglas lyls (P=+/++0)

colpol 4385 00 3l pgas ads )b yo Syol & e
oSl g4 3 103
i P “,
s 82 - V;) 1.028
< bye 80 g 3 1.026
ay
s 5 78 - 5 1.024
o5l pge 76 3, 1022
]
aidses 14 T T T 1.02 + T — —
— sl sl sl eld
Sy g9 Sy £
Sl gles By DA
.j‘ 37.3 j{ 350
. 37.25 J 345
D 372 5 340
3 37.15 % 335
9 371 330
% 37.05 325
37 =T T T T \\/l\ 320 T T T 1
CQuyk sl < < Qb s dl -
sald sald sadldl
S g s &

Ol 9 Cadlad o 1501 & ygaS g 450l Glod (o pwl AB0 00 185l pguw a8 ;0 B (4 o By 7 ul Ol s 1) SO

Email:rsj@iums.ac.ir

b5 Al

1P luwoy ¢ F oyl ¢ ¥ 0599 cuodw 9,97 0 dloxo



http://rsj.iums.ac.ir/article-1-59-fa.html

I'\n\ur'\lr\orlarl from-rsiime-acir-at-21-40 1R T on-ThurcedavApcl26th-201.9

=OVY

ot oo rarotaty 7 =0tz 0

HoacT

oo

ot

Hoaoco-t

bulpd 50 (Soiglgr s (2boyS (n il b p2 L Glals p il gla (Sundgi 5 b7 J

[EEN
N
o

§

N
o

N
o

aado o 8 Lo olaws
[e))
o

o

60 80 100 120 140

e T —sadld 5

— i i

R

38

Sl

Lo

32 T T 1
0 50 100 150

A8 e o

37.2

37
= 36.8
36.6
36.4
36.2

36 T T T
0 50 10

v sl

- S R
4885 Caw o i"f‘hﬁ‘*'

b )5 alsloo yuuig g Cadlad o Cangr slod g FBd slod cadlad CdB (b po Ol i 1 ¥ JSCh

Syl g lel Ll 5l m 09 plp b Sondeh Bpae
oalesl Clo an 0 b aSls cpl e ) loline
Srae pllo )3 colld o> 8 (Lo Bl S92y
il (g oline Dslas 5 L] Ll 5| Gopdsi £ dus 2
YM’I;;{),ZJ,AAJJoQLuLmL}SJLHJJ&-?ﬂ
5 goubil g OT B rae cll> jo Ll (byo ol 5l ayo
g1y ol Brane o 5o B o Glie a0 ¥
ol 8 lyo g cangy Gloo ( Slas slod (yrizren
S sl (coliial aigds 03 ya l pgw adds)
Hb A Wog o Saidy Gras plKisloliee
Soiels b sla el cnl 3l Jolaita )y Lo (Sundgs
goelsl g Ol ol b pl dn Sl otilo cos 5 @
ol sles a8 ol s s S0 b lasly o o

b Sardy Gras plle G, ol g G0l & jga8

Email:rsj@iums.ac.ir

ey
(ACGIH) K ol cixio cpamwiige (Hgs il yarS
Sl ySow 55 a5 gl ofg ol S L1, ol S i
Oeigred ol 03g0s Gy wiles lag agzlee o1 L
O% Sied el Ol 4l bS iSTs
aloz 51OV wles (oo iy plo)S A Az
Ol FLE Glsie 4 oS (Suigdaed slasiel
el 5 9lse Ol (o isd (oo ooliul (5,1~
059 ol cdd b yo gy sled (s es sleo
ol s anlllas (! 1o (VA oy sleo ol oy
Slod gy slos Ll 51 ol dal s b ol 31 as” sl
Do Gabesl bals sl I8 Lo sl g glas
Slod e omi Casby e 65 5 slos sla el

S a2y 0l ol s S o 5 gles g S

1P luwoy ¢ F oyl ¢ ¥ 0599 cuodw 9,97 0 dloxo



http://rsj.iums.ac.ir/article-1-59-fa.html

Downloaded-from-rsiibme-acitat21-40-1RPT on-ThiurcdavApncl26th-201.9

=a~-aaan]

ot oo rarotaty 7 =0tz 0

HoacT

Foyren

Ot

roaoco

bulpd 50 (S2iglgr 8 (2loyS (ol b (p2lh Jlals il gla (Juwbgi iU ov

ol s Voo f Jlo yo o)Ken g 60 adlllas yo
p S S oSl 5 pgn el oS ol
ol oS el T Sie 4y aililbgls a5 ol VLS 5,
g o2 dsllas ;0 (VF) ol ool wWo S W | o
oo jo L8555 69, 2 a5 VA Lo o ol Sen
ASP Suaiiss B yan sl olid gl wb pll 6,5 o
03 Sl S 5 C sy (55l 45 (595 o92en)
oD O3, 5 (iS5 @8, 5 > e SRl el
Sl plel (cwyp 4 &S e 5 calludl (YO)
SO 3B s ey LS o o ] ed sl el g 0,3
gl o3l (B oS wage) aml (nl 4 Lo aslla
3 baoee sles ails IS lasee sbo )5 5l cly pmd
Lo slos Lial3dl b g s S8 osllae 4ol 4o
LS 0 o e 55 o3l s sle Gy IS
(YF) 5yl Slyian yol> asllls gl azily
5 (Solsd pln Lulpd Lol 3l as ol las s
Loy b sl Ghlel o)ly Sy dae bulb
30 S ydan 75l geukl oy saal Caway lo (Sl
43 03 b 3l pye isds 5 8 s sl rals
Oy g,y hads cely 5 als e 4w o cuil col ]
Syl sles (oo Lra> piomen 5 (b Ll 5y 0l
SplaS e gady A G, Sl il ead
ol las oldl jo ] 6 pKeis Gl S alsloe
Jol> sla osls (1:Silio 4y a2 95 b goslil ot Saiss
3 Grbem U Glls cangy sles 5 Sas sles
G oaxy bocwl S8 a4 pY g blo pl el
e ollad 8 oy ) ool ey sl (Sl
Ay A8 )0 B (L5 olas gegll Cuyd g
Gazg oy e Ol g garkl s T jloae ¥ gone Y

3 6l alie adllas 553 oo drogt anlllas opl @ls

Email:rsj@iums.ac.ir

Oy el S8 4y o3Y solas las 1) (g lolies GBS
b 0oguze jo ol 3l eled jlyol gles g jlyol & jguS
Pl Sady cuie Ol sams lid as ails 1,8
Db oo Giuleyl lulys o bs asls opl o3le Jolae
aS ol las s Voo d Jlo ;0 Oy g 3y asdlas jo
g odo hals el ez g JB b 4 o ol Grals
Oy ORIl g Sae obgS alibls alSeS i
45 09h (8 3y0p 9 (S e (izeen 5 ST
adllas ;0. (V) o by Jlos oo ol> axllas sla al b
aS oy plas mls Voo Jlo )0 598,50 5 wiged
St @l & Wbyl (o o OIS sk 0 a5 S55S
9adY 5l axlllas ;o (V+) wiw) o0 (5 par < Q}A)’T 4
S S A TY gy p s Veef Jlo o lSen
A Y as ol las s al plel Saas isu jo el
o) i S eolaiul Slale 51 (LI AL Y) 1,515 5
Obe o Golobae job @ (255 Jpame 5 (Wad
S a8l ioli8l Wog ouls wiljue gy a5 SIS
Sl T SLalaBI L (559 0,80 a5 wols i culys o la
(V) o9 a8l (Al (59 00 &Bly )3 9 4L Sgnte
S92 VY Jlo yo 095 asllae o (s 5 2LLLS
a Slopl Slladl L oas wols flas o5 ,0ss
2 ll a5V gt Gl 4 )9 0 0l5pslaS
3y 9 S asdllae )0 (YY) b (oo tal8l 55, 50 518
Al g ooy, byl G as ols (las s YV Y Jlo jo
S92 bl o Slee 2alS 5 O ols s iy o
(YY) o)l Slgz oo ol asdlas slo a8l L aS o)l
SGaa LV Jlo po en 5 0 (S 6 asdlas o
5 bl 59; 2 LoyS 5 (5509 3l U 2l 05 Sl s
ol @l b plodl pasuas BB (55 > sle collad
Al 50 ool Coll aie il 50 gl)lo oy ol o5 aS sl
aS ol (Sl g g aladls : folls a8 alil o oy

(YY) cls s oo ol aslllas gl aily L

1720 (lwo ¢ F o ylow ¢ ¥ 0590 ol 3,57 0y dlono



http://rsj.iums.ac.ir/article-1-59-fa.html

nn\ur\lr\orlarl from-rsiime-acir-at-21-40 1R T on-ThurcedavApcl26th-201.9

=OVY

ot oo rarotaty 7 =0tz 0

HoacT

Foyren

Ot

Hoaoco

bulpd 50 (K25l 8 (2bo)S (ol b a2l lals p iliso gla (Sundgs 53U oA

395y Batusg b plol 0l )l bl )5 asl o)LL
ook ol plml o 1y L a5 SluS ales 51 ails (o oY
Aioled S dleuwsws Jdges 5L

Email:rsj@iums.ac.ir

2 Goebs U ey Glp SiS 5 eSS mlo
235 plnl (Seigde it (2lo)S Cn el sla (a3l
F1998 g Sl

Sy pale oRiils cublagy casliils jo axlas oyl

olsie 4 YAFF) olas Slids #b L lasl

1720 (lwo ¢ F o ylow ¢ ¥ 0590 ol 3,57 0y dlono



http://rsj.iums.ac.ir/article-1-59-fa.html

Downloaded from rsj.iums.ac.ir at 21:40 IRDT on Thursday April 26th 2018

&l

Habibi P, Momeni R, Dehghan H.
Relationship  of  environmental,
physiological, and perceptual heat
stress indices in Iranian Men.
International journal of preventive
medicine. 2015;6: 116-21.

Dehghan H, Mortzavi SB, Jafari MJ,
Maracy MR. Development and
Validation of a Questionnaire for
Preliminary Assessment of Heat Stress
at Workplace. Journal of research in
health sciences. 2015;15(3):175-81.
Parvari RA, Aghaei HA, Dehghan H,
Habibi E, Maracy MR, Dehghan SF.
The effect of fabric type of common
Iranian working cloth on the induced
cardiac and physiological strain under
heat stress. Journal of Archives of
environmental & occupational health.
2015;70(5): 272-278.

. Clapp AJ, Bishop PA, Muir I, Walker

JL. Rapid cooling techniques in
joggers experiencing heat strain.
Journal of Science and Medicine in
Sport. 2001;4(2):160-7.

. Cotter JD, Sleivert GG, Roberts WS,

Febbraio MA. Effect of pre-cooling,
with and without thigh cooling, on
strain and endurance exercise
performance in the heat. Journal of
Comparative  Biochemistry  and
Physiology Part A: Molecular &
Integrative Physiology 2001; 128(4):
667-677.

. Carter JM, Rayson MP, Wilkinson

DM, Richmond V, Blacker S.

Email:rsj@iums.ac.ir

10.

11.

12.

bulyd 50 (Sidle 8 (2lo,S oyl b (pS Lo U g ilise b (Jualgi 5L 64

Strategies to combat heat strain during
and after firefighting. Journal of
Thermal Biology. 2007;32(2):109-16.
Krecar IM, Kolega M, Kunac SF. The
Effects of Drinking Water on
Attention. Journal of Procardia-Social
and Behavioral Sciences.
2014;159:577-83.

Szinnai G, Schachinger H, Arnaud MJ,
Linder L, Keller U. Effect of water
deprivation ~ on  cognitive-motor
performance in healthy men and
women.  American  Journal  of
Physiology-Regulatory,  Integrative
and Comparative Physiology.
2005;289(1):R275-R80.

Maresh CM, Herrera-Soto  JA,
Armstrong LE, Casa DJ, Kavouras SA,
Hacker FT, et al. Perceptual responses
in the heat after brief intravenous
versus oral rehydration. Journal of
Medicine and science in sports and
exercise. 2001;33(6):1039-45.

Brake D, Bates G. Fluid losses and
hydration status of industrial workers
under thermal stress working extended
shifts. Journal of Occupational and
Environmental Medicine. 2003; 60(2):
90-6.

Tikuisis P, Mclellan TM, Selkirk G.
Perceptual versus physiological heat
strain during exercise-heat stress.
Journal of Medicine & Science in
Sports & Exercise. 2002;34(9):1454-
1461.

Moran DS, Shitzer A, Pandolf KB. A
physiological strain index to evaluate
heat stress. American Journal of

1P luwoy ¢ F o ylois ¢ ¥ 0599 X 99T 0y aloxo



http://rsj.iums.ac.ir/article-1-59-fa.html

Downloaded from rsj.iums.ac.ir at 21:40 IRDT on Thursday April 26th 2018

bulyd 59 (SRSl 8 (2loyS ooyl Gl (oLl ol p iliso s (Juabgs 3 Fe

13.

14.

15.

16.

17.

18.

Physiology-Regulatory,
and Comparative
1998;275(1):R129-R134.
Gallagher Jr M, Robertson RJ, Goss
FL, Nagle-Stilley EF, Schafer MA,
Suyama J, et al. Development of a
perceptual hyperthermia index to
evaluate heat strain during treadmill
exercise.  Journal  of  applied
physiology. 2012;112(6):2025-2034.
Li Y, Tokura H, Guo Y, Wong A,
Wong T, Chung J, et al. Effects of
wearing N95 and surgical facemasks
on heart rate, thermal stress and
subjective sensations. Journal of
International archives of occupational
and environmental health.
2005;78(6):501-9.

Hensrud D, Nelson JK, Zeratsky K,

Integrative
Physiology.

editors.  Nutrition and  healthy
eating [Internet]. Mayo clinic:
International Sites; 1998 [cited 2014
Sept 5]. Available from:

http://www.mayoclinic.org/healthy-
lifestyle/nutrition-and-healthy-
eating/in-depth/water/art-20044256.
Brendler C, Gerber G. Evaluation of
the urologic patient: history, physical
examination and urinalysis. Campbell
MF, Walsh PC Campbell’s Urology

7th ed Philadelphia:  Saunders.
1998:144-56.
Varley F. A study of heat stress

exposures and interventions for mine
rescue workers. Journal of
Transactions. 2004;316:133-42.

Golbabaei F, Omidvari M. Man and
thermal environment.2nd ed. Tehran:

Email:rsj@iums.ac.ir

19.

20.

21.

22.

23.

24.

25.

University of Tehran Publication;
2008: 291-309. [Persian]

Ritz P, Berrut G. The importance of
good hydration for day-to-day health.
Journal  of  Nutrition  reviews.
2005;63(suppl 1):S6-S13.

Edmonds CJ, Burford D. Should
children drink more water?: The
effects of drinking water on cognition
in children. Journal of Appetite.
2009;52(3):776-9.

Golbabaei F, Hamerezae M, Fathi A,
Dibakhosravi  A.  Studying the
effectiveness of re-hydration on
productivity in a sugar beet workers
among farmers in West Azarbaijan
city. Journal of Health and Safety at
Work. 2014;4(3): 49-59. [Persian]
Secher M, Ritz P. Hydration and
cognitive performance. Journal of
nutrition, health & aging.
2012;16(4):325-9.

Cian C, Barraud P, Melin B, Raphel C.
Effects of fluid ingestion on cognitive
function after heat stress or exercise-
induced dehydration. International
Journal of Psychophysiology.
2001;42(3):243-51.

Petri NM, Dropuli¢ N, Kardum G.
Effects of voluntary fluid intake
deprivation on mental and
psychomotor performance. Croatian
medical journal. 2006;47(6):855-861.
Chen JD, Yang ZY, Ma sh, Zhen YC.
The Effects Of Actinidia Sinensis
Planch(KiWi) Drink Supplementation
On Athletes Training In Hot
Environment. Journal of Sports

1P luwoy ¢ F o ylois ¢ ¥ 0599 X 99T 0y aloxo



http://rsj.iums.ac.ir/article-1-59-fa.html

Downloaded from rsj.iums.ac.ir at 21:40 IRDT on Thursday April 26th 2018

bulpd 50 (K25l 8 (2l )S (ol o a2l ol p iliso glo (Jundgs 53U 7

Medicine And Physical
Fitness.1990;30(2):181-184.

26. Ansaldi R, Corgnati SP, Filippi M.
Comparison between thermal comfort
predictive models and subjective
responses in Italian  university
classrooms. Journal of Proceedings of
Clima, WellBeing Indoors. 2007:3 -7.

Email:rsj@iums.ac.ir 1720 (lwo ¢ F o ylow ¢ ¥ 0590 ol 3,57 0y dlno



http://rsj.iums.ac.ir/article-1-59-fa.html

I'\n\ur\lr\orlarl from-rsiime-acir-at-21-40 1R T on-ThurcedavApcl26th-201.9

=OVY

ot oo rarotaty 7 =0tz 0

HoacT

Foyren

Ot

Hoaoco

bulpd 50 (K25l 8 (2bo)S (ol o a2l ol p aliso gla (Sundgi 53U 7Y

The effect of different drinks on reducing of physiological heat strain under hot and dry
conditions in laboratory
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Abstract

Background and Objectives: Water and electrolytes can maintain thermal balance of the body
at encounter to heat. The purpose of the present study was to determine the effect of different
drinks on changes in physiological indexes in laboratory conditions.

Materials and Methods: This clinical trial study was conducted on 13 male student under hot
and dry Laboratory condition (40 ° C, humidity 30%). People in 3 steps within 2 hours ate the
interferences water, lemonade and lemon juice in the amount of 400 cc at 4 times. Every 10
minutes, heart rate, oral temperature and skin temperature were measured. At the end of
encounter, urine samples were taken to determine the temperature and turbidity, as well as the
sweat was calculated. Repeated Measures ANOVA and LSD (Least significant difference) was
used to analyze the data.

Results: The results showed that the average temperature of the urine (p=0.155), turbidity of
urine (p=0.171), heart rate during activity (p=0.345) and severity sweating (p=0.988) no
significant difference but mean heart rate in the third minute from every 10 minutes rest
(p=0.04), oral temperature (p=0.007) and skin temperature (p=0.005) were significantly
different.

Conclusion: The effect of lemon juice compared to water lemonade and water was major to
reduce physiological heat strain.

Key words: Drink, Physiological strain, hot and dry Laboratory condition.
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