[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

199-191 Oladw 1WA jub /W syladd /9 sl

9! S 33 ks olRiNd il gnidts 5 319n Ul 2 bod 9 1o o 3oi il oy 2

T I gows! junolS ! yar o0 55 3ULw ' Sy aule phune duw ) GEBS (0Y 9 Ol

Olpl leal leal jels suis (Sij pale sfails wilagy 0aSasls (gl ad > Cublagy cwdige 05,5
Qlﬁl ‘)'191:\ ‘)'\9.Q| )yLJ G Lsi“’)" ‘5515 olKsls ‘;';...'."J..\.ed oaSisls ‘lea'ﬁ”"" S 6Lb6)5bé Sladss )5].4 Y

WY o G AVIA/E el b

oMSs =

45 098 o M (50T 1Sl 41 (53190 055 M - Sl o950 W Sl S O3 (53150 55 (reets saukie
Sleogas g hore Sy Gyl ¢ o Lulpd siile lelge ay 5 050 Bpae oy 50 Wi ge Al S Do o
445 458l o (VOMAN) 5008 i S 15T 1 JAS 01 by alar L Lo 00 S5 3,8 Sl 0
ploglas loies Sl )y ol dallas 5l Ban I aies o )8 50 Cou |) uas oliws oIS walizee (slooges
a5l oo Slgal (Kb pole olfadls plgatils ilsa Sl s

Al 0,8 a8 L aildbgls &g jlaal (Sig pole olKisls lgmisls 5l & 0. aslllas ol o 55 o9,
a0 FA CYA YY) Loo b dgrlge Camdg 4 50 il w] IS5 5 yiegS ) as g0 5l eolinl b ol Bl (g5lem s b
(U s W0 AD Y0 ) lao 5 (o5 il azys FAND L YV/EF VANE ) 5, Loyl (ol (o5 il
ol 588 b ok 4y 45 250 8y Ay 0,5 il S35 o sl plasl sl 4 0 (6,68
B lro b e 4853 50 40 WYl i (69 BB L po Bedj OIS, aBBs 55 p93 B0 L pu s Sl )18
0,5 (o0 e 08 s Glix 5 50 oS (Polar) (gl b b s Gl oolail b jiegS il (6 a5 290 b S e
28,5 oolatul 25t 09951 g creay® yge3] g SPSS22 158 o5 5l L ools LT g )5 ploxl

YV Cles) pgs g (ADdB oo g VAIYF °C )l oyl « Y °C Lod ) oo Condg 10 (55l g5 (uKilis 1l aiSly
Cosndy §| g el gl sime S ( Jlogi apndrg ) gl Cesndy 4 Commd (30 °C lao 9 YAFF °C 3> ool
S8l alS (P-value< «/+ 1) (g5 cixe Djgar 55 (55ls (e las g Lo )T e (Eal8l b sy 4y poas

(65 015 5 oAlST a8l o ol il b 1 e sl g ple sl 1 5 ol 126y e
Sz e P L Sil9n g s LL3 ) 9 0131 (3l9n (5 (59, 2o g Lo S 13l 4 az il el (65908 (5 ol 01
A3l (50 6978 oy 5 55 sl daoms 5o IS laladl sl sl (69 052 tali3l 5 981 codls | bl

il ol oo dio 1535 OlalS =

moslem.feghhi@gmail.com :a.5Ke Jytume oot g (Sudg xS Conny 3

)5 oyl g Cubrlagy aslilios


https://jhsw.tums.ac.ir/article-1-6165-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

Obedl 4z )51 (00005 (55 0 28U (izmed
sledled sl jo il cud )b pals cel a5 el
onds plil Jids o, Sles o 36 L L3yl o a5
gl pl(VY) cwl 0ass )3 5,155 50 Sglate sl
oo 4 o3l Golaie comlus 51 S0 Gles oo T,
RN NPRPIPIT 1S VR SR AR § IO
R oy PR P E PURLI R DY PR B B EVA Y D
O Fosgy Syl oo sloog S aee Sdw ly
o>l e 0 @55l e cpl ke &7 Slej
oS oyl el aSl 00g.5 dke Lpasas 09, 1,8
ded or 5,5 ol o lels o Slae Pl
29l 0y (Sord Jelse 51 S Sl el (V0)
S CPRIPIIP COWCLI S FIPL SV B Y COVR - SO
Swl Syge )35 (V7)) 005 (o0 59 oy U 5
e )5 plesly mlBl 4 oy (oo clie () Ll
52351 V)05 lsacel o8 o S5uge 9 s S
@ 0ls (o0 Sl el dliwgy ool Sloml LS
slos ¢ B Sl al3 ¢ Sosle S e ol
0209 b LB OV A)sses o) LAl Sy slos 5 o (Sies
ol 4 e Wl e (Vb Dae gl LoS 4 08
e 3 8es jo PSIL AT 098 ()0 (Sl
Sladlas o LKen 5 S ped (Y VDogpanles ol oo
55 Slalame jo o8l (58 (g5 iSTas g @
slalos lawgs VO2 MAX oS aszdly o g ozl oy
553 Iy addlle (V). o 18 13l cos aliisee
Loo ial38l b ol,8l g3lan oles aS olo ylid 50 o)) Ken
Gl adlae o LSes 5 g (V)) Wb o0 ialS
lao a5 auzdl o wols plxl 6518 Caro SO o oS
@ 4zl (YY) o)l o8l sjlen (g5 59, » 636
J.ul) )| &_«ulSD Sldlas L5>)" 0 f»l?u‘ Lng e r

5 (YE YY) oyl o3l g3lea o)lss (g9, p oo (5,108

1WA 1l /W a)laid /9 sla ¢ )5 (el g Cuibslagy aslilnd

0hBss g (8> (53Vgd >ligy

dodio =
I eaXan 9,8 o e L sl
3 290 5 Ol Sl w3V LT 055 (g b
Sl po (Sand I pll cudyls 5 15 el sl
Al 4 il Gl 2Slas 05 185 ls
Qg oo anBy G Do 4o aS 098 o bl J5nS]
Obpd m &5 ol oudjatiie 0edh Bras 0y o
Sozg b bl (Bpae 05ST 5 ) (e o8
Sy el Glaea o s bL3 I el sl plply wjls
odlil ol Bl (lgm cod )b S la (ai sl by ST
o blpl il else 4 lse Gl (V) 08
53 St Sleogas g (asme Cenj slo 2l
Oy S 5 50 0T liee Ysane 5 9500 (S
Soweal 583 G5len Ol ead (NSl (o0 5 by
oolaiwl b conl oals ol 03 0l ¢ sl Jloje5 1 oYL
S5 ) el eud i lg (oo s3lse Ol e ]
= S8 5lee (g5 st S (F)oged (e 35,
D)3 ,5 o3liil s o g it sl 29 5 Ol
blog dlox 5lal g B Jlgi jegS )l 4> pzes.

oolaiw] Yganeaiil o 0,8 g5len lsi (6,5 ojladl
Sl oo 6o kalRaslejl )3yl 4z 2gs
O S Ui Dl byl il Jelse (V)
5 cilisee slaogeds 4 lge opl 0,108 o b
Sl J>lo OV aiily Jxd g 95 50,5 ¢ uiid ol
JVICI ISP S P SR I GRRCIU KT g0
Ol 50 8 gl e o 5l i 45 998 00 03) (eSS
S8 o lailenl 5 YL Glas B re 0 095 IS e o
6lo,siS o a5 el £r GO slass pl 5l aS W)l
ol 55 Olnl o aiilioe ok S50l 5 )
50 Jela La YYEYYYA olawi \YAD Jlo 10 (6,98 L]
RPN YY olass U"‘ )‘ FLg OMG:LM:L».NJ )3».5 C_b.u-‘
(A,A) Bilesgs s 59Tyb 5 Jele o a0 ;0 (Gas FFAAT )
@ e Wl oo slre a5l e lae b agzlse

199


https://jhsw.tums.ac.ir/article-1-6165-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

-0L0aib3l silga 0193 ¢59) 1 Les g ao plajas 3| )y

oobl 0,8 Ol 3l s 0gr Lo jo 4y el sl
@ dsllas aloul Sy delipy canlllas 4 09,9 sl Lro
a8 g 358 5l rizren g oS Sluyedlbl 55
Aol asly 3 colpwl a3l 8 by oS
O g oy sblie g ooged ¢ S antes 5l
695 2 o b SlapleSe caz nles s lsags
LT 51 s &y o131 0959 50r o wsle ol el
O 9 Saled oolitul (28559 (Wl 5l a5 al atules
Sl anlllas Ban laul s )5 (6 wSoslasl lag)T 59 9 03
2 Y lagiisel 5 ad ool mesy GFanses
anlllas ol jo .00 5 @l oyl 4 IS plosl aig ) ogas
> 579 5l ol s5len byl iSlas (655 ojll sl
Sgw  Monark cS5,5 colw E 839 Jow jiesS )|
30 0,8 12 aS Bg Dyee cpl 4 5 WSy, Ll eolaiul
Alidee aome Lyl cod Jlgie 59, % (b al> 50 d
Syge Wlitwl SS9y 9 yesS)l a3 yze0 5l oslinul b
SS90 ek Gtalejl plowl jglae 4 28,5 )18 o)
A S >90 gy, Al e 2 10 0,8 (YA LYY) wil sl
290 0 Ce g Sull )1 50 L adds Al S
wyo WWe 5l G 69 B 0Ly Bosy SIS, adds
& 23293 L1 e Gl 0l po Rk e ais o
aS (Polar) (s,lo5 b b jguies S 3l oolaiwl b yiosS )|
ol 285 plowl s 5 (o0 mai 03 i Gl 5 50
03,5 opbe ) s L3 o (2 D90 4 o B
PR B by E5 U gl (oo el B 1) (Bl Gl
plsl 5l il oamlie LB olSiws 138l 65 lae
a3 8 90 Sledbol « yiagS )| 1381 0 5 5l eoliiwl b ¢ ale;]
3 3,5 S5lyp by ST ol a5
05,5 S JiasS ) 31 e 3 oslazal bl
B g )b e Joli I3 es cnl la 699
So 3ot QL JSSgp 4 a2 b aS 39 (439 9
Laiyges o plomil 1581 055 (59, 2 p3¥ Slaplas (ime
az oV g gl bl an o oS 5 g0
YA (ol Joad )0 Jooro slod plime)sl Kol
95 b a0 Jeeme slod pliee Dol Kile a0

1qw

o8l gilan lgi g Led po aS Wil eols las 58 Sy
aSsol 4y Ll (Y9 ,Y0)0,l00 092 (5,10 gime OS]
556 egan 10 pling aie) ol 5o 0ol ploul Olalllas
ol 5l edel Cawds gl g 009 (55lse Ol (59, 2 Led
Sl 4z gl eizmen 5 Al oo Dglitte 5 Sllllas
2l glao plojen 156 (ow)p 4 (sl anlllae (4956
AL ol ol casl aizla i ol 3l g5lse Bl s,
SRty phgmiils 53lsm oS 59 21y Led 1o plys

o2 513 (o) 990 lgal (S pole

Mooey =

Sy 0 A wil o oy anlllas Ky Ll adlliae
pole oKisls Lgmails p o 5 aisle;l SELI
ki anlllan ol )0 el snd plil Sleal S35
Syl ey sl (s addlae bl Gl ey
JEY gy e o dwle g FaS
iy Jsesd @ azg b %0 loebl mlaw

2
(Z]O(+Zl/j]
N=|~2 7/

C

+3

009 Yl S (Jg 00,5 0551 58 VE digas olaas

WL YO) a0 sl waslllas 5l o e o
oMbl s ol aldbgls & yem (BT V0
=S Suld) Grizmen 9 98 (339 iz (r & by
codlas 3l bl (gl ay0 8 A3l oSS s |
Glp Sobel asliiiw,y aSal atulys gl 1 of8l
Jo e soled g ales LSS 1) (PAR-Q ) (S odled
cb ek Sip plye 4,8 S jpas b Cus
Lol anlllas gl & 3955 lyline 0,5 ol IS
i sl s)le (Bope — (B slagslo o
Sl WS g olgis Cdl g o ¢ Cobs ¢ (pul)
Obrs s, » 55T lag)ls Brae pus (Dlac
S5 e Jold s aslllas jlzg 5 slolne 9 B

1A jasl /W o)laid /9 sla ¢ )(5 (lel g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6165-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

S L L sS4 299 (59 I alise slajl s
oobwl 250500 Codled adBo j0 490 B0 Caepw g ol
o)led Condy 15 Siler Gl Sl Voojled oo
+ VAY Lit/kgxmin 4o e glp (o g Curdg ) S
Lit/kgx &by slp YOV £ «/YY Lit/ min YF /YO
&y g VAT £ +/ V0 Lit/ min YA/AQ £ V/YQ min
<[+ Lit/ min YV/AY £ Y/AY Lit/kgxmin ol 3l S
Qo leds Cumdg 40 polie plaS Cunl 00gs ¥ /VA £
+ VAY  Lit/kgxmin ;000 lp ((Candg o 50 )
Lit/kgxmin U5 sl Y/¥Y £ «/YY Lit/ min XY/V)
IS Gl g VFe £ «NEF Lit/ min YOV £ VYV
+ +/ YA Lit/ min YA/#Y £ /.Y Lit/kgxmin ol 3l
el ol Canas V/48
oS am g0 (LS ey B geil ¥ Jgaz 4 az g b
Somd g 9 p90 Cundy 50 (130 S5l9n (g8 (S
B b css 4 (Jly Sandy )l iy o
aS Zewl 0393 9109, +/+ Y (Lit/ min) g +/+ Y (Lit/ min)
2l 0 Jg wags o e g el Ll 5l sl oyl
OSlee bes gl Glime Al L gz lse sl Cndg
Lit/) « «/V+ (Lit/ min) coS 5 & 5 ol,80 g5len olgs
< +N\Y  (Lit/ min) ¢ «/YY (Lit/ min) ¢ +/Y+ (mMin
5 Cowl a8l yialS -V (Lit/ min) g +/V# (Lit/ min)
o)) el S 51 5 (o Camdg) ol cunds b
oobel el 00gy Jlo s cwgume gl (P-value <
Soxdg 3 0B iler Olg (eShe F o)led oo
4 (Jloy Condg )]yl Condy 4 Cond pgw g pg0
«[+Y (Lit/ min) g +/- V( Lit/ min) jualS L s

S ool Ll 5l 5 Sl aS el sogr g9,
IR L agzlae lo Cundg plo jo (Jgwogs Sl
w4 38l 5len Ol el Led g e e
«+/\Y (Lit/ min) . +/\+ (Lit/ min) . +/\+ (Lit/ min)
<Y (Lit/ min) 4 +/YY (Lit/ min). -/\® (Lit/ min)
il a0 VY gled) Jloy Candg b g axils fals
TV L bl il 5 (s VO oo 59,5

Ol e el oogy o Sxe cwgenste ghay (P-value <

1WA 1l /W a)laid /9 sla ¢ )5 (el g Cuibslagy aslilnd

0hBss g (8> (53Vgd >ligy

Jad 55 Jgens slod (l0) 31 Sl a2 )3 FA 5 (lee
FYIEE AMNYS ) Syl oyl ezl o (ol
Slad sl bl aw o g (oI5 il 4z 0 FVYD
FogS ) a3 298 695 2 Jewd W 5 AL VO g0
35 L Led 00,5 (605 ojlail allisle;] SBLI o
Ll Gl 5 95 ek Sl slealiins
WBGT  asls o oiws 3l eolaul b 5l S
Cagza bl (el eiS sl TES1369B Jow)
Ak L lge jgw S S ool has slas das slx
51 ool L olBiole;l 5o pgy) &dlge ;0 (e (omlS 3
5 (Ol HeiS cole TES1358  Juw) gwlows oliws
Caz 5755t opos) 5l eebis A a0 55 il
0531 39 0l 5 Oloye 50 ilse Bl eSilee anli
3 Sl OlF eSSl St e Sux e
A oolatwl Jlo g dxlse 4 G o slo axlgo
S8l ey gl eolainl b asdlas ol glo adly oo

o ploxil SPSS_22

b asl, =
Y0 5 ol YO) i B¢ ol walllas ol 5o
Gldbgls &hgay Jlo YI-YA o oogae b (&l
e Szl g eSle Vooled Joazr iad Sl
olis | aalllas j50 o3l (il S0 gla S

.Mé‘sc
5 by Lalpa b agale Jolhe (soles o 813 )l

asllin 550 31,1 Sl Fg00 5o (S 1) Jsor

Slere Slzl -k F=bb
YE/AE YV 5 () oy
Y¥/0 £Y/0 Sy

VE£E)) o35 e sl a3
NG Sye

ANEA o3 (S0
VYA £4)¢ oy

YO £V/YY 5 BMI
YY/O £V/A Sy

19K


https://jhsw.tums.ac.ir/article-1-6165-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

0Leam31 (Silgs 163 (56 1 Los § 1o plejas 131 (awyp

(Js w0 015 il 4z 50 ) agalan o sbd Cardg 4o (Lit/kg.min) 9 (Lit/ min) cos 3013l gilad (ylgi (Wuilw: ¥ Jguo

b8l s ol ol LSl s

(Lit/min) (Lit/min) (Lit/min)  (Lit/kg.min)

ol ol

(Lit/kg.min)  (Lit/kg.min)

ALY VNS £ N0 YOY £ -/YE YVAY £ YAY

YAY £ -/¥4 VIAY £ VY YOV £ <YY YV/#a = YIAA

AATERYAR VIAY £ N0 YD £ VY YVXA £ YA

Y/eAE /- VIVE £ VY Y/Y £ -/YF Yo veEfNY

Y/eAE </ AAAERYAN SR fA A fE-RVA R YeXFESNY

Y7 £ /N AAAERVARY Y\ £ - YY ARYEA R 7A ¢4

YYEJEY ASEE NS VYAE Y YUFAE FYA

VA £ < /FY VIEY £ -NY YIVE £ -IYY Ya/-0 £ FIYA

VAg £ - /¥a Vg £ \F YIYY £ - IYY YAIPY £ 1Y

AYY G5y 2 (V) (Sen 5 gy K51 45 !
LS o, 4zl (pl 4 wisls plosl (5 9 950)
50l oo malS o8l gilen cod b e oo iul38l
sle Caxsg o 01,8l glen lei L Sle (lin ] axillas
cipa oS il a0 O 4 (YO YD Sles
aS Gl 0wl Caws 4 YNY o YIFE CYIEY CYIVY
‘_ng Curog 3o ool Cawdo );olsu A S ).soL(Lo Q"‘
Al oo ien ol adlas (o alie Lo ,w oles
adlas ol jo las 515 L Lo pogs ples 9 adss col 3l
ol b as oy flis Lol yiegh bl ol s

190

YA/AR £1/v4 ARTATNERVAN

YAIVE £ VYA YE/2Y = VAN YAIYYE

YAXO £ \YE  FE/F) £ \/AY VAIFE :

YVIYE £V /50 AARARERVATA YY/f5 .

YV/YE £\ /PY YY/Fa£)/vE YY/$5 -

YEIANE VY YTV £V VY YIS

YP[¥ VXY YY/AY £1/v? VYO :

YOION £V YYOY £V VYO :

YONY VYV YY) £ V/AY VYO :

YY)l %\

\/\/\”\C:G‘S)lp uu);..wl
YO i oo
YY)l Y

Sl ooyl
AD ;e
Yol Y

Sl ooyl
0 : los
YA : Lo A

Sl ool
Yo oo
YA : Lo N

Sl ol
AD s oo
YA : Lo I

Sl ol
0 : oo
FA : Lo \4

Sl ool
YO : oo
A : Lo A

Sl ooyl
AO : (R
FA : Lo a

Sl el
RYARAR

Jboy Condgi

slo Cundg e 10 (295 (5 o905] elel p axlllas
Oy b aslie jo 05 (s5lem (g5 (el cagzlge
oo 1 oo NS (gl ls (o ol L 5l 4 el a8

.(P-value < +/++V)aul

ol elss ;b Lpgas jo oad sl Slalas

Sl Cadyb Sl ggy 2 U b (S5 gl
los gl Glojen 15U paas ;o gl adllas eST
adlas ;o .l oauis ploul ol 31 (s5lee <8 b (65,

1WA b /W sylaid /9 sla « )15 (lasl § Cublagy aslibnd


https://jhsw.tums.ac.ir/article-1-6165-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

0hBss g (8> (53Vgd >ligy

(B w0 e 015 (il az 30) Jlo yi apalgo dy Connd ilizio 5 a4 lg0 jo (45 9 (510 o (Lit/ min) Giled oleF (Sl Ol g :¥ Jguar

Ol pss u:i'lw“ T lae Sl il

Ol s u"i"w“ T jlae Sl il

a>lse L_.,Jé Old e

Aglre Cony

P value P value
axlge b 003

................ AN ERAT

44 el VAY £ -\ F N

-/fY YN AN BERYAYA -0
<ofee) VI VIVE £ -NY <ofee)
<ofee) —off)o MAAERYAN <ofee)
<ofee —+\Y VIVY £ N <ofe e
Zoffo o) IR \igg £ N Zofo o)
<ufee) —.JYY VEY £ N F <ofee)
<<ofeo) BALS Vige £ N <ofeo)

@ Jyl Condg ar Cond 0 U p)lez Cumdg il lade
NE GNY VY N Ve e sl eSS
A R S I VRS UE RN PP SO VI RSN IRV A R O
@ids o IYD g IYY oA LN
Sy b Comdy b ol o oSl widl sl
e Salis gyl g bl L 51 b5 sl e g ploye
Ol o ¥ sz @ g b (nizmen 0Bl (o0 50
6,188,350 il Lo g lae (ol )b Julge a5 by jo
Sy ey S 5l 9wl (o0 005 (595 3 (6 e
S il (slo Comds o 05 s5le Ol e Sile
addllas o ol adly malS (6 yiion e 4 lo e @

1WA 1l /W a)laid /9 sla ¢ )5 (el g Cuibslagy aslilnd

N A ERYAAY

offoSy Yioe £ -/¥Y

T YIFY £ V¥

oo Y/FY £ -/¥Y

- YIE) £ VY

<\Y WARERYAR

QAL Y/YP £ VY

A YIVY £ -YY

Y il #)

YIOY £ < /¥¥ 1 Syl !

YO :lawo VAINY
Yo leo Y

RS
AD :las VAIXE
YY)l Y

ol ol
0 : s VAIVF
YA : Lo ¥

s ol ookl
Yo :leo YY/ITF
YA : Lo 0

ol ool
A s oo YY/SP
YA : e 4

RS e
10 : las YY/F7
A : Lo A

ol okl
Yo : oo TV/IYO
A : Lo A

)l !
AO :lae FVIYD
A : Lo a

ol ol
0 :los FV/YO

Jloyi Conogi

QI (pogaime sl 33 (g3l o8 b das 5l
a0 VY o ) Jsl candg jo a5 gl 465 a4 el
Oy Sl (oo YO loo 515 5 01,5 6le
Cewl 0390 VIAY o YIOV iy s b5 9 lo e (s3ls
ol g Les puile Sl b pgw 5 pgs Candy )
5 1) S oy silse Ol (e Sle oo 15
@ S [V g l) 5 Uy g adds p g )0
s oyl S5 5l a5 el anly malS sl Cons
dar & pga by Sl (g Senl 0095 ()1 (S glis
S5l Oy eSle o 5 s plsi (I3 L lejon
Ol ol 438l 2alS (o295 BB ek 8 U5 g Ol e

19¢


https://jhsw.tums.ac.ir/article-1-6165-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

-0L0aib3l silga 0193 ¢59) 1 Les g ao plajas 3| )y

FeS oo ye 5l s loline &g do Cundg den o (L
09y 33 (YY) o) K g LuS g asdllas .ol 009
Sl 00,5 Sl by @ Cad lo e iler oles
ol Jele a5 el 0l 51 Sl ol anlllas glo aily
sob o bely jgar mo 5 2l 4 o0 LS 5]
2l o J38 3 131 s3lsm 55 9 2 st LB
Silp Olg a4zl slo Coxdg aar )0 izes g
g Sl 7S ke ghls (e b anslie )3
Oliee 89y 2 Sz 53U e & o sl 0l ele
Slalllas g oo dmogi . Cul aiilas ol 8l g5len e
Alidee gla Cundy g i diged e o 0 S
Py G ) 5 s ok Jele ol b agzlse 5
By dald (gl DledMbl qass (Sl U il deasgs

29,5 Lo ansl> 5l 55

S5 A =
shaze sl (cagisS )l ple Slaal 51 (S5 o5 Ll
Ol 5l BT sl oo ol slo cd b b Gilae
5 L) 25U & gl il (555,5 pel OB s5lge
Ol e b3, 3131 s3lse (g5 59, 2 lee
5 33 cdl | cbli> Cqze o Ol L s5len
bims jo (I8 Sleladl plnil ¢ LT (559 0 G139
3 rol adlllas a3k oo §y908 Mg ymn 9 05 o
St sy ol 5l ol ot olnil alSaylejl Ll s
28 e (a8ly Ll ph o spplive Dlalllas 598 (oo

Spdy O)9e mlio

Sy g S =
soule place e (BT ael (Ll 5l st anlllas oy
5 ol = IR-AJUMS.REC.1396.968 O as Ll

ploul jo 1y ol Kamgsy oS g0l 8l plod 31 o] B acs g
Al (Gloja8 5 Sis JleS Wil onges SaS axlllas )

19v

5 55 a5 Gl adlhas o Grizmen 5 (F0) () S0 5 55
w9b)5@bo;a.l,.>;a 6[.@ Mos o (V\)u‘)&o@
oyl lade Lo uolidl Lo asasl o wssls sl
ol aalllan b b &5 Wl oo 28I 31 3lsn
oo g5 50 (Jg a5 (ol asdlas o aijls Slgen
s 0355 3 050 (ol slag i 51 TP (55, 2 (V)
—'a)fsu9lla¢oks:|5.m5uimh)|)w)ov’ -¥a
S35 Slsae iy plasl sho e — 05 (L5« sy
JAAY £ YI¥Y Lit/kgxmin o5 5 a4 ol,8l 5lse
+ YIAY Lit/kgxmin ¢ Y+/YA & V/VY Lit/kgxmin
Oy Silsr Ol eSilea 5l a5 00,5 551 YA/LF
A5 (alie Loyl glo Condy )0 ) ol adllae o
oud plodl o g5 @ Ol (o ] T Jedo 5 2L o0
adllas (o) cod e o o8l codled ey Do
G (A3l oo yiiion ol 3l cdled ley Do 490 (g
ol L ol adlhs ailes 5 (Jg asdlas jo 0l
anlllas lwl p ol a8l oS ol 8 s5l5a lgh s
obil i3l mlio 5 (Ko 3 (V) (s 5 (e
Sglas of Bl g5len o8 b Jlade g las yo aS sl o
Slde p 6536 o @Bly 45 g 3,5 352y (5)lo (Sxe
Sl b ol adllas yo ol ol 3l gilea les
I GRIBIL pow 5 p9d Cumdy po Sl sjlse Gl
35 plg IRl L pleyen day 4y pgu Cond g 5l Iy
Gollime &g 031 gilsn lgi des e g lowe
ol mls a5 eS8 ole e azi o el Al alS
W plil b candlisd g5, p oS (V) laddlas o
Silep b late )15,k 5 Led (ral8 L wssls plas
anlllas 5l ool Cawds bl b aS wul o tals ol 3
axdllas ;o (YY) )L, g )L 0yl Slgdren Lol
Fao,m YO b o) (Sod |5 o8 b as assl o (o

Sl Ol pol> iegh j0 abl e oS Gl e

1A jasl /W o)laid /9 sla ¢ )(5 (lel g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6165-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

10.

11.

12.

REFERENCES
Arts F Kuipers H, Jeukendrup A, Saris W. A short
cycle ergometer test to predict maximal workload and
maximal oxygen uptake. International journal of sports
medicine. 1993;14(8):460-4.
Habibi E, Dehghan H, Zeinodini M, Yousefi H,
Hasanzadeh A. A study on work ability index and physical
work capacity on the base of fax equation VO2 max in
male nursing hospital staft in Isfahan, Iran. International
journal of preventive medicine. 2012;3(11):776.
Hosseini S, Ravandi MRG. EstimatingAerobic
Capacity (VO2-max) using a Single-stage Step Test and
Determining its Effective Factors. International Journal
of Occupational Hygiene. 2017;9(4).
As] FA, Sokhanguei Y, Memar R. The effect of the aerobic
activities on dynamic and static balance in elementary
boy students. European Journal of Experimental Biology.
2014;4(1):440-7.
Corbin CB, Le Masurier G. Fitness for Life, 6E: Human
Kinetics; 2014.
Reilly T, Atkinson G. Sport, leisure and ergonomics:
Taylor & Francis; 2013.
Afshari D, Angali KA, Ahangar AS, Pour SM, Amirmoezi
S. Effects of Anthropometric and Demographic Factors
on Physical Work Capacity of Students of Ahvaz
University of Medical Sciences. Journal of Occupational
Hygiene Engineering Volume. 2018;4(4):12-9.
Kopke RD, Weisskopf PA, Boone JL, Jackson RL,
Wester DC, Hoffer ME, et al. Reduction of noise-
induced hearing loss using L-NAC and salicylate in the
chinchillal. Hearing research. 2000;149(1-2):138-46.
Dehghan H, Bastami MT, Mahaki B. Evaluating
combined effect of noise and heat on blood pressure
changes among males in climatic chamber. Journal of
education and health promotion. 2017;6.
BEHESHTI MH, GHANDHARI P. Assessment of Noise
Exposure in Operator Cultivator Tiller. International
Journal of Occupational Hygiene. 2015;7(4):197-201.
Habibi E, Dehghan H, Dehkordy SE, Maracy MR.
Evaluation of the effect of noise on the rate of errors and
speed of work by the ergonomic test of two-hand co-
ordination. International journal of preventive medicine.
2013;4(5):538.
Jafari M, Kazempour M, Alimohammadi E, Mehrabi

Y, Hatami J. The influences of low frequency noise on

1WA 1l /W a)laid /9 sla ¢ )5 (el g Cuibslagy aslilnd

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

0hBss g (8> (53Vgd >ligy

mental performance. Journal Of Mazandaran University
Of Medical Sciences. 2008;18(63):55-65.

Waye KP, Clow A, Edwards S, Hucklebridge F, Rylander
R. Effects of nighttime low frequency noise on the cortisol
response to awakening and subjective sleep quality. Life
sciences. 2003;72(8):863-75.

Sett M, Sahu S. Effects of occupational heat exposure
on female brick workers in West Bengal, India. Global
health action. 2014;7(1):21923.

Miller VS, Bates GP. The thermal work limit is a simple
reliable heat index for the protection of workers in
thermally stressful environments. Annals of occupational
hygiene. 2007;51(6):553-61.

Golbabaei E Rostami Aghdam Shendi M, Monazzam
MR, Hosseini M, Yazdani avval M. Investigation of
heat stressbased on WBGT index and its relationship
with physiological parameters among outdoor workers
of Shabestar city. Journal of Health and Safety at Work.
2015;5(2):85-94.

Golbabaei F, Omidvar M, Nirumand E Risk assessment
of heat stress using the AHP and TOPSIS methods in
fuzzy environment- A case study in a foundry shop.
Journal of Health and Safety at Work. 2019;8(4):397-408.
Dehghan H, Parvari R, Habibi E, Maracy MR. Effect
of fabric stuff of work clothing on the physiological
strain index at hot conditions in the climatic chamber.
International ~ Journal of Environmental Health
Engineering. 2014;3(1):14.

Golbabaei F, Zakerian SA, Dehaghi BE, Ghavamabadi
LI, Gharagozlou E, Aliabadi MM, et al. Heat stress and
physical capacity: A case study of semi-professional
footballers. Iranian journal of public health.
2014;43(3):355.

Lindberg A-S, Malm C, Hammarstrom D, Oksa ],
Tonkonogi M. Maximal Work Capacity and Performance
Depends Warm-up Procedure and Environmental
but not Inspired Air Temperatures. Journal of Exercise
Physiology Online. 2012;15(1).

Valipour E Khavanin A, Asiliyan H, Mohebi H, Jonaidi
N. Measurement of Physical Work Capacity (PWC)
for Iranian Military Personnel in Different Condition
Chamber Laboratory Clime (Normal and Very Heat
Humid). Journal Mil Med. 2007;9(1):67-72.

Hosseini S. The effect of Nois on Maximum Aerobic

Capacity (VO2-max) in a met industry workers: School

19A


https://jhsw.tums.ac.ir/article-1-6165-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

-0L0aib3l silga 0193 ¢59) 1 Les g ao plajas 3| )y

23.

24.

25.

26.

27.

of Health, Kerman University of Medical Sciences,
Kerman, Iran; 2017.

Gonzélez-Alonso J, Calbet JA. Reductions in systemic
and skeletal muscle blood flow and oxygen delivery
limit maximal aerobic capacity in humans. Circulation.
2003;107(6):824-30.

Sawka MN, Young AJ, Cadarette BS, Levine L, Pandolf
KB. Influence of heat stress and acclimation on maximal
aerobic power. European journal of applied physiology
and occupational physiology. 1985;53(4):294-8.

Rowell LB, Marx HJ, Bruce RA, Conn RD, Kusumi F
Reductions in cardiac output, central blood volume,
and stroke volume with thermal stress in normal men
during exercise. The Journal of clinical investigation.
1966;45(11):1801-16.

Williams C, Bredell G, Wyndham CH, Strydom N,
Morrison J, Peter J, et al. Circulatory and metabolic
reactions to work in heat. Journal of Applied Physiology.
1962;17(4):625-38.

Faulkner ], Parfitt G, Eston R. Prediction of maximal
oxygen uptake from the ratings of perceived exertion and
heart rate during a perceptually-regulated sub-maximal
exercise test in active and sedentary participants.
European journal of applied physiology. 2007;101(3):397-
407.

199

28.

29.

30.

31.

32.

33.

Lambrick DM, Faulkner JA, Rowlands AV, Eston RG.
Prediction of maximal oxygen uptake from submaximal
ratings of perceived exertion and heart rate during a
continuous exercise test: the efficacy of RPE 13. European
journal of applied physiology. 2009;107(1):1-9.
Arngrimsson SA, Stewart DJ, Borrani E Skinner KA,
Cureton KJ. Relation of heart rate to percentV o 2 peak
during submaximal exercise in the heat. Journal of
Applied Physiology. 2003;94(3):1162-8.

Nybo L, Jensen T, Nielsen B, Gonzélez-Alonso J. Effects
of marked hyperthermia with and without dehydration
onV o 2 kinetics during intense exercise. Journal of
Applied Physiology. 2001;90(3):1057-64.

Zhao J, Lorenzo S, An N, Feng W, Lai L, Cui S. Effects
of heat and different humidity levels on aerobic and
anaerobic exercise performance in athletes. Journal of
Exercise Science & Fitness. 2013;11(1):35-41.

Tayyari E, Smith JL. Occupational ergonomics: Principles
and applications (Manufacturing systems engineering
series): United Kingdom: Chapman & Hall London;
1997.

Bugajska J, Makowiec-Dabrowska T, Jegier A, Marszatek
A, editors. Physical work capacity (VO2 max) and work
ability (WAI) of active employees (men and women) in

Poland. International Congress Series; 2005: Elsevier.

1WA b /W sylaid /9 sla « )15 (lasl § Cublagy aslibnd


https://jhsw.tums.ac.ir/article-1-6165-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-20 ]

Journal of Health and Safety at Work Volume 9, Issue 3, Autumn 2019

Interactive Effect of noise and heat on Maximal Aerobic Capacity
(VO2 max) in Students of Ahvaz Jundishapur University of Medical
Sciences

Behzad Fouladi Dehghi®, Seyed Moslem Abedini** , Sanaz Karimpour', Kambiz Ahmadi Angali

I Department of Occupational Health Engineering, School of Health, Ahvaz Jundishapur University of
Medical sciences, Ahvaz, Iran

2 Environmental Technology Reseach Center, School of Health, Ahvaz Jundishapur University of Medical
sciences, Ahvaz, Iran

*Corresponding Author Email: moslem.feghhi@gmail.com

Received: 2018-10-31, accepted: 2019-02-12

ABSTRACT

Introduction: Determining the VO2 max of individuals is of great importance. The VO2 max refers to
the maximum oxygen that can be consumed in the body in one minute and depends on factors such as
physical conditions, environmental parameters, and physiological characteristics of the individual.. Noise
and heat are among the factors influencing VO2 max (also called maximal oxygen uptake or maximal
aerobic capacity), which affects the performance of respiratory system, via different ways. Therefore, the
purpose of this study was to investigate the simultaneous effect of noise and heat on VO2 max in Ahvaz
university of medical sciences’ students

Material and Methods: The present study was conducted on 50 volunteer students from the Ahvaz
Jundishapur University of Medical Sciences, Iran. The VO2 max index was measured using the ergometer
bicycle test and the Astrand protocol in nine modes of exposure to heat (21, 38 and 48°C), WBGT (18.34,
32.46 and 41.25°C) and noise (75, 85 and 95 dB (A)). In order to carry out the test according to the
Astrand protocol, the person pedaled on the bike for six minutes at a constant load and a speed of 50 rpm
to increase the heart rate to more than 120 beats per minute. The heart rate was monitored while working
with the ergometer bike using a Polar branded sensor mounted below the individual chest. SPSS vol.22
software, Friedman test and paired t-test were used to analyze the data.

Results: The mean VO2 max in the second test condition (heat:21°C, WBGT : 18.34°C ,noise:85 dB) and
the third test condition (heat:21°C WBGT : 18.34°C ,noise:95 dB) were not significantly different from
the first (normal) mode, but the VO2 max value significantly decreased (P<0.001) from the third mode to
higher levels with increasing the levels of heat and noise.

Conclusion: Since one of the objectives of ergonomics is to create an environment in consistent with
human capacities, it is essential to have knowledge of VO2 max. Regarding the effect of heat and noise
on VO2 max of individuals and also the direct relationship between VO2 max and PWC) Physical Work
Capacity (, in order to protect the health of individuals and increase their productivity, it is necessary to
carry out control measures in warm and noisy environments.

Keywords: Noise, Heat, Aerobic Capacity
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