[ Downloaded from hakim.tums.ac.ir on 2026-03-23 ]

OIRE A Camoz oo 9 S po L lgp (S35 bLS |

¥ 3,05 dezme ;Yooljc).é AT o ):So‘*‘o.ﬂ}‘;é SYWEXVE PR )

Lidljin 09,5 ¥ Lo yie Cop s oSl slal pole 5 clusl 0aisls )93 ol 5 ot 09,5 —Y w8 oKl  gms e 01813 gms (Ll i 09,5 —)
Sl oSl (sl pole 5 clusl a1zl

AVN=SEY 00 ples < AVAVYYAYS . 1035 cAVASEY 00+ 1 iy Bodino ¢ gruabs (Ldl i 09,5 ¢ rmbs molio 0uSiily ¢yl S olKuild criiinn 1 ghune i g5
haman_suna@yahoo.com : 54 Sl o

ANBIYE 1 5y AIF/S el o
0 S
Pl 5 Lass oy g g ey O 38 4S5t s Sl (5l 03 1 S Ol e 1A A
S5 5 s 5 St by o slaosls anlla g5 35 0 gt Gl OUSTw 4z g0 (g jha 4K g oS o g8 = S
5 Lo (S5 0d] o i) ol 5 4 i i ) ks ] 435,815 03lii] 3y g0 Voo V= Vo0 g ylof 055 b I
Sl oo O s 3 (550 ALK 5 e o 18— ld Sl ) U e 5 S o
5 Kreman Lol la sy Gl g Ak plasil g sSdo slasloy G (2l o 5 Sio 5 [s8 ST stotigy LS b9
obd 03lisal o 5 o b [3p S Bliy) el 5 4 p e O g S5
Sl il 3405 3525 38 ST b ardlhs 5y 00 slasylow I iU o 5 Spo o (s iloline Bliy) 45 sl ILY o5 Al
b s 5ha 4K 5 g g Spo S o oS o g0 = ol Gl (Simeas Al 30 S 4 (5 0y Colom Sl T0 YL
bl Al o Jlolins /0 ) Olicad) pehauw g3 45 dablo /T 5 0/T8 5 2 /Ve /W o 40 Ol 6 FY iblis Sl
g3 [y o 5 S0 5 (S5 ey Ot 550
b by i G5k K 5 el (I8~ ol ol G (B o 5 S 5 (S e DL ey (S S A
03 S b Bl s o ilin (slools 3 [ (S oy (Koeeat sy S s 4 ol polsi 5 45905 ST ol
Al o Gl 5 SN sl od 0 Ly

sty ssolbol slats Ol dsw So] a5 Spa: 0 Sla S

3

VRV

Mo (pl &S Canl (8 5 s MU 51 5L )l ye0
D)1 oliad sl (S350 L oty b e L)
$loypiS p3 Iy (Sog 0l (glaoygd 3)90 15 Jlglyp lallae
S350 o b)) oyl 5 (6,593 el 015 ool ik
lodls jl58 Jalod g 4o 3)90 1) (kS slagsslowe g 1o
(o3l p) (g2 y9aiS aton ) Cilises (slayi S )5 (V)
o BLS) 0550 50 i g e oled] By slociond
ilize clag)lon I (AU sloye 9 Sye g lsp (loosY]
Olalllas cpl don )3 (V= A) cunl 0ais ps] Jlglyé clelllas
3l g o)l dad s ol sla il b bl )3 Iga (5]
£33 0)lasds (v33led 0y90 AA Ly

ool s 5,138 150 b sl yue 9 Sy ilisie Jolge

o 9 Sy b g8 bl s Jole & SGjglgenyl Clllls
J3le sl eal dga (YU clod ¢ lad ol s s
Joaslbe Jolge cnl adlox 5l aiin o) 5 192 (SLSU @y
ol 039 4395 Dyg0 sl CoMas g S3gll 51 5o
I el ol @ll pegMe lga  S3gll comw @l 31 oy 5ore
ool s 030 (slocs)lon gl Gialin) o (030 g e
bl (g (SB) Gs)lon (B 5 (i slacslow:
Sg5cs0slemds 4y olaz sl o geagll 3l (S I e
Playe g Sy0 Ve Gl ) base Slills sdo (V)


https://hakim.tums.ac.ir/article-1-523-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-03-23 ]

Sy oo yio Yoo an Jlad )3 g eV e 3l ype o5,
VY Ll gy ol ol (ol s los s
il o ailao

oo 5 S o slodld lanl yimets pl 40 1m0 9 S g glr0OND
ool 0393 (b (ylan g5 5 adlaie SSE 4 (15 4
e 9 48 waly 8 15 cadg olojlo I (Ve V= ¥+ 0)
(B9~ slais)lon 3l (b e 9 S o el o
b Bl (5a0 diS g (i

o 5391 cLmosls pus )5 tlgmd Sa9tT slnodls
02201 (35St 5 515k 45 (CO) g Sy
o> 43 (CO) g 5ol (glmodly s Sl il oo
kS S 55 0 5l g 2o gm (Sagll o llil a3l
DB VY gble S el ool ol 45 gl el 5 (clom
05 (g5l 3)ikts] oS o 8 1 Lamngs e

S35l elmosls loj blod 51 ) gudss cpl ) s yog,
Ol (o b 03 Cillae [Sodon b o 5 S o g lon
lnislans 1 o5 e g Spo 5 EABEs8 S slass wlals
S5l 5 e 9 Sye dalay g A asule (B - 8
sbacybon (iU ye 9 Spo LU G 45 plol Iga
claigy 5l oslaiwl U lon  S3¢d1 (claodls b adlllas 3,40
Ot )5y las oo g (g (Stuad o g2 )bl
35 )8 o g 4 g 3590

il Jlejl b g b Comen o 9 Sye ) Ji
5 S Oty g5 0 aas Mo & pslailon a3 o i |
3905~ slacsilon 4 byrpe (1105 b e e
9,5 el (ol (U yre 9 Sye il Al o
Jlw a bynye yue 9 Spe (S 9 VooV Jlo 4 by po
booye (0 b Cumer yoo 9 S o (pyieS Abl e Ve v0
(0> W3] 5| slasgooms) GRS 5 ()55 (olows &
Ot 3y e 9 S e i Voo Jlo JS 5 il oo
OiRoR cnl ) e oo olaisl 598 & alllas 5)50 (sla Sl
WS g (o o Boye = B (¢)low Jl (BU o g S pe oS
L ontins bLS ) (S il g olidss g &S (gjae
A obesl 15,0 lga Sl

LpsI

Ol s Coptozr 20 9 S pa b Iga (S3glT bLS|

<

bLs)l phlsen 9 @)l aslassd S )13 s 5 4525 390
VLalgS 03 )3 o i3 g alin) joo 9 Sye (i padiins
3) 2l 03,8 )15 1y bl wgd 55 3 ol Sl
el S 90,5 (b g8y sl oy Sid S
(Vo) 315 58 addllas 3550 1y (el (b 5> wlig) jee 9 Sy
925 (Sudn logh gg8g 45 oy Gl hlSen g 8
5 B9 il slacslon Sl (6 0 9 Spo b ol SE
592 352 e 9 Sye (liee 03,0l )l (5 Iolne LS| (ks
9035 duolie gk 589 0)93 L 1) SB- 55,5 (g 51 3
Olie GLSsb 589 5l dm jg) S 48 A @omS cpl @
S 85 Qb g8y 3l m gy 99 AVIF s slacslow:
&89 3l A jgy 99 09> 8205 Sslon 5 AYIY ye 5 S pe
33 sl el iy (V) ol e il YA lagk
it 5Pl bLS) S8 S 5 S8 (e oSl
O3S S g (Bgye — il slag Lo 5 lsn (Sl
L) adllan yolaie 5 oylSan 5 Jsls (1Y= 1) Slo3 S
hlo (Ssgems clogSl o 5 Syo g lon (o9 0
oo (Sos I L)) lgn csloces Jl plos o bl g sudilo
bl aalllas jslaio &y (yem 5 )l (V) 635 ()
O )Sy sbadde 3l 55,5 3 lgn (539l 5 e 9 S e oy
ol 2l el g 3k plial ezmen 4038 ekl s
(S3ol las oo 4 olSen ¢ Lolal (1Y) 1558 aalllns
STy el plahasslsyy widjes 3 je 9 Spe gl
5 95—l )l Jl (2U ey Syo 5 lsn (5ol
b Loyl odlaiwl b e 9 63,5 Jlowi 1) (ouis
IA) 1558 o g ayjors |y Ll e LS| (9o S
o5 g i S L g Sog)1 blo,| oy et g (sdmmmn
5 ool polic bLs) (hamma (15) 2l ;1,5 adllan 350 1,
Slbcs lon 5 bl slome g Sya b s cslom slmorsyV
g 025 dlio pl 5l Ban (W) 23> )15 (cwyp 3y90 ] (B
Slogslos | (36 300 9 Sy g lsm (Sogl e bls)l s

Adlion QIR R (Sjhe 4w g (ol o Bgpe — (B

I Uhey
94> YO 1 ol s SKe Lbd jlianillae 5 90 adlaio
94,0 0) 5 Jlod 5y 4add YA 5 ax 0 YO U 4> YO
sladslags o 8.5 Job aidd YV 5 4,0 O) U adds VY
R Colus (wl 005 03 S 5l (slaogS atdy s>

205 ) Reb gl 1il oo @pe yaghS Are 90> 0


https://hakim.tums.ac.ir/article-1-523-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-03-23 ]

»

AT

OlCea g 0315 L8 pammdoma 3575

(YorY=Yeod) dadlas o go oy oo g8 Cale Ssdh dy (y8achicn 98 alaad -\ Jgua

o Egee Yoo Yoof Yooy Yoox b
Yeo¥-Yeoo Yeo¥-Yeoo .
" " . " " . b e
(w0 y3) slass e (o 45) Slass (w0 y3) slass (o 55) Sl (o 55) Slass
A4+ /0 (YAF) srasy VYT (VYY) VYN (1) WYAA (£-/0) OVA- (F-) 96 — A8
WSAY (¥/¥) VEVY Ysob (5/¥) \0A- (¥/A) VA-A (F11) WYY (v/5) e
Y-OM/Y (F/A) AY-D YYYY (0/Y) Y-V (F/A) YA$ (F/) YA (F/0) S5k 4o
VRV (F14) F5¥Y VS e (¥/A) Wee (F11) AD- (F/¥) way (v/v) Cighs
YOYAD (M) VINF YOFY (M) YEVY (AA) ¥0-Y (M) YYVY (A2) ol
YEO/Y (-/aV) Ve YV (+15) YAY (-15) ¥4 (+/0) YOF (+/5) o leS
%AV (VF/¥) YT 0¥ (VF/Y) £10+ (V/A) BAAR (WY/F) £.-F (V1Y) S udcuwly Conguno
YoYAIY (F/A) AV ASAY () V¥ (0) Y50 (01) Yo5Y (1Y) oy
WEVY (¥/1) ovso WEY (1Y) WYa (¥/Y) WYY (1Y) Wb (1) ool g
OAYY (F/Y) YRAYY VYA (\VIY) BADY (YY) 0%3A (V1Y) aY-+ (W) 315 gl s slows
AYR/Y (v) FYay vav (\/a) ) AFD (VA) M- (YY) R
FIOW (V-+) V5559 FISYY (Vo) RAYYe (o) FPVWY (Vo) YRFF(Vel) Egoone

by lsn (Sl iy 39 0 dlano oS yslailan
X sblis s e a3 545 )Y 5 )Y e Ve S bl
amd oo s ol il e Ign (S3g)] pyieS VY o V)
Ol 9 o bl L alio )3 (555 po 3bls &5
Solos J) (30 o 9 Sye i ) gy (539l
O peS Bl e W g Ve & F bl 4y bgye (Bgpe — (8
A5 S e Al VY o VA £ gblis 4 by o
P95~ B ol 5 (AU e 9 S s> 5550 L

dlon Ol R (8 9 o (Blolie &) Cons (6

m"e' B w’y E o "B w'r' "B o' "E e'v "B et E
w-%ax
Bt wuto' N
N Fro‘ea’ "M
Y wtet N
[ [{oleF P P wo'va' N
Il 100.1-150
I 50.1-100.0 a3 E 12 | E
B 125500 5

RS e VE

D18 Folie 53 (0305 3m0as ga) 192 (S 91T 2]y —Y gt
(Y+rY=Y210)

e B et E e’ "E e E et E

Bblio 4y bgipe (ol (gylo jl (U ja0 9 Spo oyl
YW A D ¥ 3blo a bgyo o) (a8 Miba WV 58 &
S)bos jl (U e 9 S yo &5 Canl cpl Slo ol ABb
SLeslan 4 Cund (635 50 Bblie )3 (gl 5 p03 (oS
S a8 (&)laws | db oo 5 S pe oy i D)l 500
o peS ail oo V8 g WY & S gblisas by

fa.) O)Lo.«f: ‘fb'“bj‘ﬁa 0)93 PV ul.a.w.’b

bg.é.k:’udLm‘_;)Lo.ﬁ)'lu_.i}U)_yeg&)nw))\ S

s slow )‘\ u“’l" 09 f)n dgul o0 alas Mo ML uL.uJ

|y yo 5 Sy /A (5500 aiSw g LF/D (i AYAID B
Slodly yolaid] 265 4y adllas dy50 sl Jlo (b o

m \E*B)F‘ .;J3 J;Lﬂ-,-'
e e

[ gjae 425

I

B ? sl

[ AV PRUNY O
0 e

B bl

O sl slaglen

FALte atuest ) ahiges Tl

(YorY=Y220) ais ju da () j5 pgeli ju & 98 Cale -V sk

loo (Sogll (aiS1, ¥ S 100 9 Sy b Igp (Sag)l b
2 g (o901 o il (adld s 2 1) (oS SpSTsic)
adinMo &S pobailan Amd e b5 olygs & VY 3blie
o (Sl ey (g e 635 0 bolio 35 0
e VoS gblie Jols bl oyl aimd o olats] 365
Iy S35 1 bl jaslis BLod §l s wsl e VY
5 ysSie gblis o) gblio abl e wlus 4 Syl
=g bl s el lga ST s bl yasls LLsd
5 a8 (Soo Il el lits 5 lad Gblie il o0
bl 5 el
b e 5 Sye b bloyl 31, lgn (Sagll (281, Y g
~B slrsslen (o869 Sye g cilize las)lows
JLo PO (VL (pw o 9 S po csime diSw g (oS By
B s L 588l o sl 4 IS jbo 4y e 5 Se g


https://hakim.tums.ac.ir/article-1-523-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-03-23 ]

9 Soedl oy b)) oy ol o o3l L5 ¥ Jgas 5
ST obo @ bgye (Bype — (ol (gilow 5l (AU e 9 Sy
S oy ailise ALl o] (Staser (i 5 Sl
i) BLS) 0 5eS 4595 5 oo olo )3 lgm (Sogll 50
s 9 Sy e L 1) (4105 45500 0lo 93 (gl (o
2l B9y = sylow 5l 8L

Solbont J) (236 300 9 Spo g 1o (539 o b)) i
(o (o 48 Casl ST g gl olo ) bgyye (uds
A 595 9 498 olo ,d loa  Sagll il o <55 - ISV L il
QUi (il (ylom 5l (BB o 9 Syo L]y bL3)I cp jieS
AV Ll ysSie ol 53 el (Sirar (liee 9 23 00
09 Syo glon (Sagl i bl oty Abl oo 2o
Sl yST g sl olo 4 bgayo (300 S (ylow 5 (0
oo (Sogll asb o +/VD o AV b ply (Siuod line 45
Solon | (=86 o 9 Spe Ly Bl o iaS 258 0lo
s953e ole sl (Stuwsod (30 g 0300 (LS (G0 diS
U8 gy 53001 o blo| o piier oibe +/YY b ol
byl (Nise Glise & Cowsl ST olo 4 bgpo yuo 9 Sy
JS ULy byl iy yieS posle olo 53 lon S3gll 05l _oo +/VA
2953 ol (gl (Stusen (0 9 W30 GUIS yuo 9 Sy
g9k a5 g0 dlan Mo &S slailon A3l oo 71OV L il
cilises glaelo 3 lsm (Sogll ( (Stuan oty SIS
9 51) jely Jad ao byope je 9 Sye L blS) o Jlu
8l oo (el

Ol s Coptozr 20 9 S pa b Iga (S3glT bLS|

<

w48 jglailon 3ba YV 538 & F 3blio 4 by
i a8l (BB je 9 Sy (555 0 3bLie 29 o0
2 e 5 S e Oyl )1 505 bl 4 Caid (gl
(s o Bgye =8 glagylon I B Jlo £O (Y i
Sl 15 W AY A S sblis & by (sjie 40 g
il e YV g VA A D F 3blis as bysye o] oy yieS
2 e 9 S yme b gl IS sk WY 58 5 bl
WD X XY ble g aisl e s 45 VY sble
QUi 395 ol il e 9 Spe (ieS sl IS 5k
et O VY 3blie 1 yua g ye LiiST,, 45 smd e
Copd (S ples yo 9 S po L (65550 Bblie s Ly
o=l egMe (35 5o bl pinred il o 3ble plo 4
U o 9 Syo 9 S 5k pae 9 S i b &S
Wbl oo (Gime A 5 (i« Bgye — (B lags)lo ]
e ¥ Jgir Able 53 g (Sootl i (gl
Sblie lya (53901 s bl cass o g (Ssad
e i Lagg)lan | (3b e 5 Sy L1y ol
N b o 5 S o Sl e iy 9 (N (2 iy
Sansar (30 85 Cusl Jlo FO (Vb (i sl s la
(B9~ (§)lon (Stuod Abbe HIVE Lyl
VY bl (539l b (gja0 diSs im0 9 Spo JS ¢ S
Dbl oo IEY g [FR g IV VY i e
2 g (o001 oy bLS )| ey 9 (Staads 30
alisee (sl glon 5l (U o 9 Sy b Jlo i slaols

Sl dm ya0 9 S0 JS g Jles PO (YL (peu aBlids (slags jlads ) il yas § S50 PSI (ol Gulesl y3 198 Sugdl (aS0les - ¥ J gua

(Yoo ¥=¥010) oo ol 45 Slide lolis yu,dl 34 suo

- Bz yloms 5| iU o 5 5 ) - - Uoly Ign 3591 -

oSy ds J‘i .‘fa’ in' :’:; ';: );’; 3R S Bl wpsf;‘:i ? 3bla
M3a/Y YoV/A YO/A ya/y YyYy YA Y adhaio
YAV VWF/A Y¥/5 Yy VA& OV/A ¥ adlaio
¥ra/o YWY YAIY Yy YY&/A id Yadkio
YeolY WY WIY \WY/A Nalld ¥y/a £ailio
YAYIY WYe/d /A VAIY \OFIY \Aitd 0 ki
avy/o Yov/¥ ¥y/Iv ¥\ YYY/¥ WYY ki
SYYIY yya/f VA Ya/A YYE/A WY/A Vaihis
¥v. \ESIY Y¥/0 YV/¥ \ay/y YAIY Aaikio
05/a ARYILY av/s Yy Yoo/s £\¥ 4 aikio
v-0/0 YEEIY Ya/A Yy/5 YoV/A VoMY Y+ adkie
Yy \Rvid Y/o YAIY YYY/A WYY 19 aile
VoMY YOv/Y YY/A oIy Y\o/8 Wwa/y VY aile
\aYd Yoy /vy ¥e/A Ya/A ya./a 0 VY adkis
avo/f VayV/y ya/a YY/5 YY¥/5 AY/5 ) Ladkie
¥ro/a \\a! YY/5 Va/y VAVD oV/o Y oadkie
v-a/o YOMY ¥ Yv/o Yas/A ary Y ik
JARIAY \ay/y Y¥/A Y¥ YYV/A Yo/ Y Vaikie
FI¥ WYY ALY \E/A V¥o Ya/a YAadkais
INNAS WA YY/o VY WA/A yy/y VQadkie
YEYIA YY¥sls YAIY Y¥/A Yool N4 Y+ adkio
o> ey 01> ey 01> ey 0313 (yay 031> ey o/ Y ailaie
OYV/¥ Yv/¥ VI VAIF VWo/¥ Yo YY ailaio



https://hakim.tums.ac.ir/article-1-523-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-03-23 ]

OLKes 5 0313 B s dozmo ;5575

o ddllas w9 LA lass 3 (Bl ya0 9 S50 L (S sauS) 910) 98 (S ll (ras Lol jf (sl ca pud 9 (Sewsar ol jas —FJ g
(Yo 2 Y=Y+ 00) o) 5 43S YY (Blolis

36 J 0 GG

w9 Spks J55dn slos o Siho 48w (ol Bose-
R* R R’ R R R R’ R R R
JEY o [sEE Y VEEE -/¥0 - [SVEE -/¥a Y FE -/o¥ S yEE 19n Sagl
1Y lirabl pdaw j3 dlaly 391 15 Line ,SL**
Sl sl jlass 5 o5 e 9 Sy b Sl Bl (slaoke yu 5u 158 (50811 (s DLl (e oo pud 9 (Sieasan (f3ae ¥ Jgun
(YorY=Y220)
w9 S SS Siho &S oS PBor- B sl

R? R R? R R? R R? R Ju

NAs% <[SAFH ALY -lo.** A - [SVE* -I¥5 o[y *E 495
-I¥Y <Jos¥E o0 <IxY -/ SIyeE -I¥o -[oR*E & 490
AN -fav* -y o Nird N Nint - JosHE sl
-/0) SyEE AR -[sVEE -Ivs olo-* -IsY < [YAFE Jaysl
-/fa Sy EE AR N AR -JovEE -loy <YYEE )
<If. o[YEE Nins -y QRN <IYA AR Nk 995
AN <lay** ks <V A oIy Nint -[os* 495
DAt -[s0¥* AR SPEFE BANS JEVE <oy < IyyEE gl
<Y N2 AR Nl An) - Joo** RN N D ol
A A7 -Jov - Ivo* -I¥¥ o [s5% Iy - [AOF* 81
-Jov A A% SJAVEFE -y oJoEE - o8 S IyeEE olys
<I¥Y < ISAFF o[-y -Ivs AN Nivd -/fa oIy EE olusd

110 plibl g > e, o1 ol S
Y bl a3 el 33 Jlias S #

S5 Aoes 9 Ly
lpo (Sogll 4y (ool5 Comslue Jls 50 51 g 31,31 1 )5S S Gl g 3l amd iz 5 Gliad e gy )
Solos S| 236y 9 Sye 9 (S9ll o BLI (yids 51> s Laolls (ahb g od dnwgi sl 9o sja0b
o bgpe iy Ao (gihe A g (i By ps — (8 G g ogs bl )lS 5 @l (62513 Cumgn ¢Sl
2ol Nasod 3o oS Cunl wil} g yueles ST glaolo £999 nlej 0 Logas 4 1ad la 53¢l sbu) caw b

Sgyls a7y ol et a8 culy oled b 30T 5l 55 53 3138 e sl las] cods  (glod S
B e 22 (8 9y 3l 2 sl Sl st adlon (595 3 (S s 93 90 00Y T 031 31 -0 g
)‘)‘Q;—MA )—’I )-) L’w “S‘”"?‘“"“’ dué?)‘? 9 A’HUA ""’l‘" H&Yi
ool Ll slaasily g oylis ol slags ol Jord b il

S Eh ST IR SR (55 e 5 S 5 oS e 4 05 Sy G (COYsS sy
2y 0)9> ol (Shg 0dd 55 (Sgly £95 93 y g0 (el o Mo il
Jlo 50 0393 )3 05 cslgp (gl e s s JLs ’
s SYL ela)] o by ¢ Sgyly &Y 55 (YY) sl pauas oY1 3T (o ytoges 395 0 odnlie 45 polail o
) SO (Sl 3,15 s a1 g sl yiml 4Y ] (5955 (A s 9 (il oSd o (S denSoige
351 Bgib o wSTyto ] 553 039l Dlga L:,Le:; 9 A dgr0 O bl byl asoly (LS s ol lis Al oo
13 Lol VT 45 595 oo o AL oyl (Sosly 4Y glis) WS g (i o Bgye —( B gyl Sl (AU e 9 Sy

oS 3y Lt ol oS mls WWed ges pdpe S5 bae 2590 Sacslast 2, 2929 (s 1o )3 9w (5391 (5500
S i s 655 e blie (e STy L ) 2 a8 yshilen 5)la5 lga (Sagll 4 Sy cpmlas adlas

S DY S VL CNPVSIR U 1 FSVAPIL SURURT- I N oo | (8 o g Sya ab o2 (LAY Jouo
blio (53501 (5500 i yum 9 S po S e3¢ Bgye Sy Comlis 500 glagg )l b dualie ) (Bgpe — (8
ile Y 5[5 IV VY G5 e S5 YY sbacslbon Sl (86 o 9 Syo 300 (LS Iga (Sogll &

£33 0)lawds (v33led 0y90 AA \lisls


https://hakim.tums.ac.ir/article-1-523-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-03-23 ]

gl (Sl o & € g (IS Hob 4 (YY) L3l
opyeden )1 D92y (g yoline LL3)| ol a5 jod 33 jae 9 Sy
ol Jad 4 by yo 5 Sye blgn (o9l o (Siuaen
g Lod (Sialy Ll yal cpl e 15l o (pualys g 5ST)

il oo Jad pl p3 I (Sogll

References

1- Graedel TE, Crutzen PJ. Atmospheric change: an earth
system perspective. New York: W.H. Freeman and
Company; 1993; 1: 329- 30.

Dockery DW, Pope C A. Acute respiratory effects of
particulate air pollution. Annu. Rev. Public Health1994; 15:
107-32.

3- Katsouyanni K, Touloumi G, Samoli E, et al. Evidence for
interaction between air pollution and high temperature in the
causation of excess mortality. Arch Environ Health1993; 48:
235-42.

4- Katsouyanni K, Touloumi G, Spix C, et al. Air pollution and
cause specific mortality in Athens. J Epidemiology
Community Health1990; 44: 321-4.

5- Spix C, Heinrich J, Dockery D, et al. Air pollution and daily

mortality in Erfurt, East Germany, 1980-1989. Environ

Health Perspectiv1993; 1: 18-26.

Ostro B. The association of air pollution and mortality:

Examining the case for inference. Arch Environ Health

1993; 48: 336-42.

7- Xu X, Gao J. Air pollution and daily mortality in residential

areas of Beijing, China. Arch Environ Health 1994; 49:

216-22.

Saldiva PHN. Association between air pollution and
mortality due to respiratory diseases in children in Sao
Paulo, Brazil: a preliminary report". Environ Res 1994; 65:
218-25.

9- Bart DO, Susan H, Michael J, et al. Air Pollution and Daily
Mortality in the Coachella Valley, California: A Study of
PM10 Dominated by Coarse Particles. Environmental
Research Section A 1999; 81: 231-8.

10- Chun YY. Relationship between air pollution and daily
mortality in a subtropical city: Taipei, Taiwan. Environment
International 2004; 30: 519-23.

11- Kwon HIJ. Effects of ambient air pollution on daily
mortality in a cohort of patients with congestive heart
failure. Epidemiology 2001; 12: 413- 9.

L

N
T

[ee]
1

Ol s Coptozr 20 9 S pa b Iga (S3glT bLS|

<

by 4 193 iy e foling +/+ ) lisabs] pdausy> oS
Ll e 0e vl a8 i)l ) 05 sla SSg)ly 72+ ]
Yl gy 8 Jlad a3l pST 5> imy a8l e
I8 Sgsls 4 uj 3 s e 5 485 15 (Sglg
Y 25 3 el o8 Gl a4 ol RS S e 3 )
Ol s g oS sl )ty (Sogll (Sl

12- Samet JM, Dominici F, Curriero FC, et al. Fine particulate
air pollution and mortality in 20 US cities, 1987-1994. New
England J Med 2000; 343: 1742-9.

13- Wong CM, Ma S, Hedley AlJ, et al. Effect of air pollution
on daily mortality in Hong Kong. Environ Health Perspect
2001; 109: 335-40.

14- Cifuentes LA, Vega J, Kopfer K, et al. Effect of the fine
fraction of particulate matter versus the coarse mass and
other pollutants on daily mortality in Santiago, Chile. Air
Waste Manage Assoc 2000; 50: 1278-98.

15- Goldberg MS, Burnett RT, Brook J, et al. Associations
between daily cause-specific mortality and concentrations of
ground-level ozone in Montreal, Quebec. Am J Epidemiol
2001; 154: 817-26.

16- Daniel GCR, Karen E, Samoyer T, et al. Synoptic weather
patterns and modification of the association between air
pollution and human mortality. Int J Environ Heal Res 2005;
15(5): 347-60.

17. Arian MA, Blair R, Finkelstein N, et al. The use of wind
fields in a land use regression model to predict air pollution
concentrations for health exposure studies. Int J Environ
Heal Res 2007; 41: 3453- 64.

18. Amanda S, Tord K, Gavin F, et al. Spatial analysis of
annual air pollution exposure and mortality. Scin Tot
Environ 2005; 321: 71- 85.

19- Masjedi MR, Jamaati HR, Dokohi P, et al. The correlation
between air pollution with cardiovascular and respiratory
attacks. Journal of research in medicine 2001; 1: 25- 33.

20- Mohammdi HM. The correlation between climate factor
and pollutant in Tehran with cardiovascular mortality.
Journal of geographic research 2002; 58: 47-66.

21- Deljo AH. The study of temperature inversion and
instability on air pollution in Tehran. Thesis of Master of
science, Islamic Azad university, Tehran; 2000.

22- Safavi Y, Alijani B. The investigation of geographic factors
on air pollution in Tehran. Journal of geographic research
2006; 58: 99-112.


https://hakim.tums.ac.ir/article-1-523-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-03-23 ]

</> OLKes 5 0313 B s dozmo ;5575

The Correlation Between Air Pollution and Human Mortality in Tehran

Gholizadeh MH*' (PhD), Farajzadeh M? (PhD), Darand M’ (MSc)

'Department of Physical Geography, Faculty of Physical Resources, University of Kurdistan, Sanandaj, Iran
*Departmentt of remote sensing, Tarbiat Modares University, Tehran, Iran
3Department of Physical Geography, University of Isfahan, Isfahan, Iran

Received 27 Jun 2009, Accepted 15 Aug 2009

Abstract

Introduction:Tehran is one of the most pollutant cities in the world that results in its residents’
cardiovascular, respiratory and stroke disease. In this study, the mortality and air pollution data has been
used during 2002-2005. The aim of this research is analysis of the correlation between air pollution and
mortality rate due to cardiovascular, respiratory and stroke in Tehran.

Methods: The spatial analysis was carried out for air pollution and human mortality; correlation statistic
methods and regression was used to analysis correlation between human mortality rate and air pollution.
Results: The results showed that there is significant correlation between human mortality and air
pollution. People older than 65 years were sensitive to air pollution. The correlation coefficient between air
pollution and cardiovascular, respiratory and stroke disease mortality was 0.73, 0.70, 0.69 and 0.67
respectively that are significant at 0.01 confidence level. The central zones are most pollutant.
Conclusion: The highest correlation between air pollution and cardiovascular, respiratory and stroke
disease mortality is in the October, January and November respectively. In general, the highest correlation
between air pollution and total mortality is in autumn season (October, November).
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