[ Downloaded from irje.tums.ac.ir on 2025-12-14 ]

LE-0Y Ol A)\.a..f- 0 o9 AYAQ EQ‘ﬁ‘ (53.5“}:‘"*1‘.’.‘ w‘-“’“" Al:u

198 FoulT S3aamn! 93 SWlae Slag

"Oligy Sgmun ¢ b  Abuac

Ol (S g sbe ol (blitgy 0aSails (65 o) (81,573 (6 il 1 b LS 011 0B 0l Sy psle ol ¢ Sy a5 ot R (st DL 55
Ol 05 (S ke ol ¢ 23y Do i) 5 Cblidgy oAl cdame bldgy 09 8 LS
MPFTPT =T 0l Lamen ity 09,8 (i Dl sl 5 Cblitgy 0dSCils 01,5 (S p ke o315 ey gy QUL 0145 1 58S Ol g3 3 st 1l ki 5

younesia@tums.ac.ir 16555 S sy

VWANAIY 25 ds FAV/A/TY 23l 53 0

G A 5 Ve s pn Js el 0Ll sty ool U bad e e 5 S e bl s 1) 15 Sl 25 0ad V40T Jlu w

G lalllas Y440 Il Ll 53 . d653le 515 5 0T 4zl e 5 S o 5 1sn (S a0l Oloe olie DS izl g5 saze olallles
):M:_gljj_:ﬂ‘,f‘)_nﬂlp!l_,&\_;éu;*ﬁbﬁéb!ﬁuf:jﬂcbwSJJ!JQLLQ:MLEJJQ;(&JO_}LQ

ST 0Le Bl s p g gamze Sldlas la iy ol gadle 53 48 bl 31 s g ol en G o0 5 Ll Ciliis (sla g

5 Sl oldlas) 15 a ;J}_H Sladlas df‘ awslie 5 55,0 4 dlis pl scnl 4 S 13 eslinal 550 ( 2ildg sladaly 5 15n
bl =355 oas San ( Slas 6 alax 3l sa (S50 (55 pmedsl Slaz b a5 Al (St 5 5 s (GL

Sl Ol Jead w |y alaie 5 L

Sl Sldlla (Sl Sladllan (S50 gkl slaz b s Sl igads o831,

ol 5l Sy blie 5 culee 55 5 mjlon oo (Ol slasaly
D903 male gy 1y s,

lga FoglT Oldllan £1g5

Sl Gldlas ¢ Sl Olalllas Jolls ls bf%l—l Sllas
(Elals Dldlas) o, Oldlas Jols Sldl Sldllas s
Slsdlaos s j0 4S5 009 (Slovalive) SG5elguoin! Slallas 4
2 Akid cwbie Iy Sogdl ols &l 8t y51 1 6l Sl
Craizos 5 ol Sl 510590 4 0B ey SKen Slallae aSl>
OVoslads logad) diws yoje &l 3

S) Slosalivw gg5 51 Ll ;o lsa ‘_jajﬂ Slallas ST
4 Loyl slassls a5 s «asllb coo, Sldlhe lagyl
S99 QL_JQ Oy aQ M‘SA oolazwl ‘9.b ‘55')5“] u‘).)‘ X

.

dodo

SNsTU 5 ol woly b layes 5 S po (talifl o lse (Sogll il
ciF obled ols &) Ll g G el )3 oDk Vo ()8 e jo oS
bla ;09 aws ol o glo) 6w Sladllas gl (VoY)
L s g (Soodl (8l cclale > oS wiols olis calises
Sl Lo LG ol 5 Lyl iz Blis po 500 9 Sy il
o5 g (Sosdl s s oo 5 Sy oy )5 4z S1.(-0)
ool 5 s (oyme )3 Cumer (3 S5 e a4y g sl
S oyl & e (glon L analz Sl B 095 0
() 091 dlgz ol

w1y 655 5 5 (o3 eie b 31 g (Fogll il coals
e g9 Lol 1 (09 Doe (Vb b g s obsS)
Slallas 10 soee OIS ie 1 (S0 sl P50 SO 59l g
Lt ite g (Fa b Ghgates e Iy (Sijlpmonsy
5 EP A A 00T (gaee Sl pite oS el (63,8 5 (anee
Lo 55y allio ol 55 il glite el o Scao canlllan ale
Slallas ogasy lsn (Sogll b Lo Sllllas glgil (o) 2 4
515 (FosIT LUl (o Sz o0liisl 3,50 Syfslseany]


https://irje.tums.ac.ir/article-1-102-fa.html

[ Downloaded from irje.tums.ac.ir on 2025-12-14 ]

£0/ 158 Ss 51 (555 smads) 15 Glalllas slag b

(Human studies) bl Ol -Y

(Experimental studies) s ,25 colellbs— Y-
il Elallas olyie 4y o lél Slllas aisS ooyl

S oy 8 Vgone 5 Wigd oo 425Ul (chamber studies)
5 85 o0 18 esliinl 3550 ()39 i weeST g H9dlgms ST (]
s ol (S5l (o (Sl s 5 GBS By, S
Coyd oy Olalllas adS wiiles o o, Oldllas g45 ol jo
aisS (ul 5 3,00 925 (63,8 5 e elys J 7S cux S
Elyl e oS oS lagSl (s 2 sl OlsSe |y Lo b
sob 4 ea YT ais b aaiu VT G b aglge) alises Slelge
s Sglaie Slgzlae dlass g agalae oy S o(ylo jor
4 (o 4o Ol on aalllae g9 cnl D98 LIS K00 5l 0ges
GRSe (o 2 Gl T390 LLS e 9590 50 Sl
Sel Glalilg Ghyg il Bl gy con¥l iz b 9o Glee
Ol sl oged o,Lbl (55l )55 5 (3l (Bolal L (Ssy0
S 5| e lalllas ) Slse Slalllas 4y Comd Slalllas
Ol 97y el el i (Sl psie K00 le @ ol
5 ol Vgans g oS ol 8l Slalllas g0 ol 40 eiie IS
aiged o> 39 Gl e a4 (nlply sl oo (o bl
U sl S oo Wl S Sl clallas a3gS ol o
o ks ey S nj g anele JS 4 il a5 03905 28
39 L (Sas (volunteer bias) Gl ybys8 5l g8 e
500 sy 00t VT Sy 1 il o lallas slag,b oyl
e baS cal glacdal 5 i Veens oo adlllas slacdale
3t Ol 5 e agzlse o1 L (ambient) (ol b
RSt ) NS Mo 3,105 3925 Sl 4y peye &l
98 o=l yo a8 Ll ...\.‘J‘_,’_A Hlosiiy Sladllas 4563l Codgue
enils ol s (26 lalllas g Jls e lalllas) anlllas g5
B aalllae cod (anb g (Aly Lanmes 50 (Rl (Ll 5 Olga>)
Sl 5y T 50 (568 ST (g, 990 ool I i S oo
ol b g 1051 sl smadn] Slalllas b duglie 4o g  Sosl]
Sy LopilSo 1t 990 50 (550055, Dledlbl 3525
lalllae 4y S s slmelSis ay ol 5 5l
= Al ) iz a2 ile oo @l 8 So3sl sy
Slooa¥l L G obsS agrlye LLS,I (o) 5 S (ablite)
525530 59351 (slwoa VT d jl g s S5 Ly ai e

ol @l 51ai il cpeje b ol asilgs oo 19 Sogll iilage
ST L S oligS Slpalge ey 45 s (5,35 595 &l
oz D81 ol yaze Sl Sl 3 st n ol I
Ol g 00 oloml (il sl aits lg (ool
oS 5Ll b 5 y0) (S5 0asS wags b i ailes oo odusy
szl (s lom eBdle b Do

Lnosls Jolos 5 a5 o Sogll S fpmons] lallas 5o
E95 9 (o9 A—twg b (39 (> 59) sl g5 4 (Ko
ol g S5 3BT SBl hg, o lge el jo 5 arils Wosls
039 Sl Sl (S0D Sgade 5 ()8 S Sllllas (5o
b paiio Gl (Sarod 9 (Sod (gasue 5l (86 A58 9
S (nl il (28 walssi 5l oS sk s olF s ol e
slacusgazs jl (residual confounding) cule.dl Sai
5950 (Smad sl Slalllae g9 ol Kioon  Jlois!
G0 oz ik boau¥ o o0 (autocorrelation)
o &S (ol ddlaie jo ) andllas Wb ol p o 36 glp aS col
Uietu ol ged |yl 8105 3929 oso YT cpl 5l 890 wix b
slog b pyat) Gl p by 5l (5 atbe irogs
bk e ol 5 S8 5 chnd bl (Sjglarniy
A o all Lo

(Animal studies) g Ol -

ol 5o Ysana lpm (ool Sl () g Slalllaa
Soym 5 oBKislejl lass ;o g aijls 1,8 Sldlas oo allu
Sy s0 g g G55 A e ige wiile (alRiales] Ul
LSl o oli)l 5 st @ Ol oo Dlalllas (nl 8 LU
i § SUlg> (g5 = Looa ¥ (VL 5o0 Sl o
Lo yeie alS ], (plajen jo b any sl s Sl
Ty 10905 0,Lal e (IS SllamMe 925 5 (63,8 5 (harne
s Siale e Sl e Sylite cle 4 ailiwlie
ey a0 Slalllan ) gl paass Ygane oyl b Sllge
Sy Slallan oy JIS1 51 I 5 3,15 Jlms sl ol
S35 2 I3 (Sosdl sls Sl )y cgz 3 50 2l o
00 Ty 1505 (oo 1 edlitl 8590 (Bl slavely
Olyse @alite ysb 4 ploa> (13503 a2lge D90 )3 3L 3 lge
5 Slge> Slalllan 905 gy 2 551, 92 (FoglT (posa S
Olesd 2l 0 3Loo )3 35 o) S
V) ol 43,5 1,5 00lizinl 8,50 pon 5 |, T530,15 S


https://irje.tums.ac.ir/article-1-102-fa.html

[ Downloaded from irje.tums.ac.ir on 2025-12-14 ]

iy 5 S A /80

osls (5,5laes e 4y g, (ol )0 5 oiwn lga Sogll o
PSS hoad 5 Jlas (oyme ;5 oo 5 (25,5 whaw )0
sloz b aiss plais s LB (effect modification)
Homly ok j lse (Sogll o5 ol 51 asS (ol Slallas
Ol o 3 sla b 4o woshe e Sogll s lailiwl zlaw |
Gimo 3l ol b e (Sogll bls)l ) gz i) 0]
ol
(Cross sectional studies) oxlaio wlslllao

30 4glae 5 cilage sloswly ledsl (Dlallas g45 ol jo
Rl )" A el 5 00 5 o oy e 5l alid S
Sbllas slaz b goi pl ais By, (survey) "la Gilay
Sagzlse L bl e (silage Gladely ol SIS b5l cex
oS Slezlse sl 35 Gl lom 5o 00l (6 hle 525
9 Sl g wisd e ailld sl st <ol ley Job 4o
sz b S pl 0 .(VF) s 12! LB cunlin sloasy o b
Lasa ¥l 5l (oS 5 L agaloe duad (ol el ¢ Sldllas
Sl sraie Sladllas .l 13 Sl (ean VT aiz bglse)
oy mees ole) Jobo 5o 45 S8 b Slelso Sl anllas
SYsb g 0,90 3l ey 45 Sblage Ol ST wsS
b 1) (il waly 5 azloe Ol (Job bl 1 asiles e g
@l ol L als aiglas g5, o Sladllae sloz b
oY1 J5:d L el JiSTao aiilgs so g 0050i 35 103 dgzlse
30 i Oldlhas Ko Lol cosgase aws lis b a | lse
30 60,8 sl sie d gy (Sod hgase Cox lga éojﬂ
a5z0 g asdlas )by godsin Gl e pl plo tcwl dxal>

aSaiiws i Sldlas glel 51 G bl gy Olalllas
sl 4 ol Oledbl g siwn Sldllas axlg ol 31 51 g S
..\.:9_.»‘;4) oolaz_ul ..\_ALu 9 4.9‘}‘9.4 e g 60).9 SleMbs|
] Sladllas £ cpl Cudgaze (p e (SLd per sl
20,5 oo iyl Sl 5 aglye (e (Siron (lallas (il 5o
or Sl S sl ol o )l w3 sl dle jo
S92 —s=dd oK slas,lon Lilyn Sog T s bLS)|

(A) S55ges oolitl '(HRV) B 1l 15 (6 0y okl Ol yass
gn S3gT ((sloanlie) 50 jolgmoin| lallao Y-

(Time-series studies) b s mw oo
198+ ams ilsl o VAAs ams ,3lsl o lalllas 5l 4isS ol
el sl sloaly (59, Isn (Sogll Sl q) p g
SeleST mhn ;5 dely mo g aglge oo a5 Ll 5l g was S
SreSoihl (Wsioe oslaz 55) S o azlye 5 ol)
ol 5 D) e Slos 4 (5L ey aslllae o5i s o
sloaaly s U oloj b it slyn (Sogll Slezlsa s,
5 Slllas b il 1955 oo T yo o b ite 5lagy
Solow el 5 S8 adlllas 9,50 (dlage SIS &S ()50
S3glsS] el 5o glaosls (g pslaaz 5l (SBU 98 il 50U
@ G0 ol Dygme (nl o (rlple o walsS 5l L
Slllas 7,k g9 ol 0 .(V0) sl Se8 Ol il ais a4 08
o 0395 (ALl 50,8 (aedS S wiile (698 e i
Sl 4 00 S hgaste Jole wlas adilyy, &l s 4 S
LacS o olas)) Jab jolii Jawome alse (252 50 (g ot sl
57 sy (IIT slo oyl Sy e b 5o i
SYsb Gloj sy (Gl 9 Vb slod o i b S pe ol )
5 (Shoyd Slolasdl sygy cle S o slas, 2al5) S
Sl oo ol 4y ouiiS gase Jalse plsie 4 lapony
Sl slaaaly 5 lse (Fagll slaosls 5l by, el jo oS L]
Osie g oliyl ol plasl 00 5 s oolizl ailjs; oad (5510
70 5l (A lge anainl c5u) DMkl )55 ol 4350 &
Gl S5 5 oS ol Sl bz b aisT ol SIS
WS e pladn g Sodll Oldllas S0 511y ol aS g, o)
oy St (V) cl aidy iy bl sla by, 5l eolazul
Jolsdlas ol o adlags glasly o lgn Sogdl ol
Sl sle imie L T(GLM) wily oss s (slo o
oo (2o sladae (V) (b oo sl s 1a0)
sl iomia o) Sy el bl sl imio Ly T(GAM) aily
2l (V1) soliy Gy, BT L 5 OF) (b lgen
olsgS g ol Sl Sl cy s HolB Les Slallas £g5 (pl 098 o0

'Heart Rate Variability
"Generalized Linear Model

¥ Generalized Additive Model


https://irje.tums.ac.ir/article-1-102-fa.html

[ Downloaded from irje.tums.ac.ir on 2025-12-14 ]

EV/ 150 (S 51 (55 pmais) 55 Glalllas sla b

f on ;:}T Q\;JUa.etlle

v

S35 skl

A

s

A 4

XSOV

1sa So 0T Dladllan 53 (6,8 vl 5505 =) 05led s gad

39 2> lge cabolie -5 50 axlllas jo a5 ol (] 0 00l luen
3 lasgomme L (Ll L 0,50 olo)) ol ol 51 L3
03,5 e Ao Sl ouis ol> slas, a5 wall sla)b;
Soxdg iz o) OB 5o ol 5l s sl Sy cnlnle
o yS Ghgatie (lye 4 g wied Glaes (g (oS
Shdlas 7, b ol 0 Ll 51.(V0 VF) anl ces ol
(i Sy addllas 4y Cond o] 2l 009 ey 4 ol
ool wl Llga  Sogdl 4y s g dxiis gloeg,5 olulils
Sl 9y, S g (effect modification) 5l Saus ows
S o)Ll dygaw 95 (6 S aiged 5l osliiwl b by 5 ag2lse
0,99 sz ozl ( glallhe slaz, b ul 0 .(V) YV YA)
a8 Ll g el pan LSl )5 0558 0 (sl Uy
S35 72 4alll 3,50 4l o Foll Sylmnn] Slalllas

s~

@ﬁﬂ -
LS
bl =3, 50—
JL-
EIEE

L e sn, ol oo o (V) 5385 50, 3,5kes (VA Q)
(VY)Y ol 28 5 18 onliiul 5,00 lsn  SoslT L

Case- studies) abl o —3 53 o el o

(crossover
Stz e g 132 Jlo jo b sl (Slalllas )b
15 (YY) 0 soliziul wglite Slgzlse ol (61,35 Sl o
o a9 (ol Sjglgaennl Slalllas jo e ans 2yl
ORI 5 U AP SN SN VN I BPCK PO
L ol olas, phas LS o9l o g oy, ol (YT V)
2 b ol o a8 LTl 955 oo ealitiul Do olisS agzlse
3550 Ol a4zl5e g8 5 wiloe oy 355 wald (lgie 4y 08
sall =350 (Slalllae )b 4l 09,5 oo alie 0 als
sl —0 90 dalllas b b ol ol o5l 5 ol 0 lunod


https://irje.tums.ac.ir/article-1-102-fa.html

[ Downloaded from irje.tums.ac.ir on 2025-12-14 ]

iy 5 S B /EA

b agzlse Lol (o) <oz Olnl )3 g crl 131 (VY (V0)
58 oolawl o0 \(ACS) PR EP SR CIWIREap R I L;ajﬂ
(i 2aLS —0 590 g, Ly (6,500 addlas (YF) cul a8
oyt k8 SoaSm] ot 5158 Fooll Ll iyt i

(Y0) cenl a8 5

(Panel studies) fb il

olosl o9, Kan G L oldl 51 29,5 ( BL Sldllae 7, o
o3l S Bl (o S Ol Jsb 5o g Wb o
ool is 3 e (6,5, (repeated measures) 5,55 sladsly
A gl o alil Cailyg ) sl lgie 4y Slalllas 4568
sloosls 5yslaer Jols il Slallas oy b i y5 b
Sbej eys0 IS (b yo ol asn (6l 6,155 (il glaasly
Same Yol g 0l olgn B 10 g Do olisS  adlage
aalllas 51y Ygore Slilllae slag,b cnl (3 FF XY) sites
Lo ol il @dle Jd 5l reie slogs Lo Cumdg ot
u,w‘)l_i,o@ 9 9= JL—AA LS‘)" ‘AJj_w‘SA sslazuwl 01)3‘ Sy Q)S.Lo.c
4o 0,8 095 sla i3S aliwg |y el oDl 2o (YA)
g oy n Bl ok 9o

5 (S239995D) (09,5 mhw )0 agxlye «lidllas g5l 5o
Tk ol 0SS e S E G 9590 (698 haw )3 ey
o 4 S s o o 8 (5SS Sblags el sloeglad 5

b 1 o8l 5l g L g, Ko SO Ygare a5 Slalllas
Sy (s Jw iz Vyane) ($Vsb (Gloj (sloo,g0
wsls Job U g,%en Slllhe o 4 Yoons wisS o
I Vgmone Slalllas &b ol 53 g5l olalllas a5 Wy oo
Solage Ol 0,615 gl (bt claisls Sl sla Joe
Glre sly (SogdT Ly agzlye blijl ooy S I (S]]
3550 O3l3g0T s camdss oK oMl 5 gz (i ge ) S
(F4) cnl s 513 oolasul

(Cohort studies) .25,5w Slallao

'Acute Coronaryt Syndrome

Sn g b S sleo g 5l ol gl sencs NS b gz lsa
cmleo 51TV YQ) 0gai colaiwl 4lg5 oo o5 (before-after)
Sy Trb do S by, (pl oS S0 @ (lgiee ) 00
Alols Gl Ean] (a8 Sl 5l solial clde 4y ol
o5 31055 (gl 09 camslin 9 U555 090 sl Gl
(YD Y YA) 550 oL

Jol Sy9—e 318 3529 (595 e 99 Slalllas )bl o
el Iy (Sos T Gloj gl ez o (hab g 5l als
2 PR ol abojlgen b ablite -0 50 anlllae o (YA-YY)
el oo Jobo 5o Shey ol 5o M lse @is o mnS S
5 aS ad Slass g Sae GYeb Gl wig, a0 cl
0523 (had Cglie cughb; 5 Lo cde @) Iga  Fogl Slalllas
055 ml 09,5 e g5 Sl 5 oagad AR 1) (558 cal o)l
slooly gl (Sogdl b agzloe loe bLS a5 Sloj Logas
el 35530 5 s o wAl S oS bl

2 g5 598 g (overlap bias) (Solidlacss; o)
Lol 51 5 (Y YR - V) el lalllas sla 25k £55 0l
"9 093 Lawsgs lads " J 8" (glaoygo 4 55 oo sl
ol cale Gl plis sasics ol 5l Jie 5 W0 S o (s
GrSaiged aly oS (b b (olelin;d Cund) by, ool 5IU]
0,99 SLBl sl s, 03,5 o &y Jlgw 3550 Cosl Jinne
Jols abolie =350 Slalllas o (355 51 6565 i sl J5S
9 Ol Ao dyg 53 o)) le dygar 93 g 95 ] 7S 0590
50 G S diged (V) YA XY) ol by (gamails (6,5 ag0i
(V) 0005 (5,20 VA Jlo jo sug8 Loy )1 gl ar5u
asbly ooz sl am oo g JB oo (J5US laoye0 (B cnl 5o
Slooyso (e dad (6 S iged (hg, 4o 9,5 o0 DL
Slas) slam g Jd )0 (LSt 5 e Sl sloalsls & oS
3 e 5 55l JUe sl sig o el 4ol
ot 090 sl o g 3 59, VY 9 VF Y ]S lome g0
U8 sLmo 90 il ¢ bg, el 5 48 Ll 5 aia,S ool
e 53 sl 53l 31 s 5 15 (ssbs lsh L
99 Oyl Ao (6 S Wigad by b i (Soldlencss; )98
Slacm s =8 (Bolai job asy S8 slaoye ol 50 a5 a5
S sk 4 (Soldlenss, Ghg gl ge LUl Aol slas,
ol G5 (e SIS (S aiged g, ol 9 995000 e
St bt S (g 55 5l ablite - 50 aslllas o
oo oslii g o Sos I s ilags ol 5,0,


https://irje.tums.ac.ir/article-1-102-fa.html

L8/ 150 (S 41 (55 smads) 55 Glalllas slag b

I Sogll S jglsmany! slagsb slacislis 5 lepliss -1 ojlad Jyur

N i s cblice — 3,50 e 5
9Sen slpsli gloy  slaosls 5 (Jobo agle Sely il jlge 5o Slerlge lls 3l 0 2 alisy o)lse sloo 2 Sl
L wles yooldl sl 2,5 jo sidlage ely Sy90 ley yo wald by g wols slas, b 2By olass dgo ;ay1 SRS
sk 4 lga slaoansVT al,8l 5 axlas 6l e g dloge osls
5 e JYsb lgp Condg
69,8 ol o (5lo iie
olas, slagley  @de 3l 6,155 sleojlail sl sla e Sy dols slas ) sl aljg, sbaolas slass Soly
whgoSles il g S5 550 axdly 5oL el Pl dihie S o
S SYob L ojg,) Cawoliss  (lo)g,) o oligS (oels b bjg,) Sae oligS (35,) Saw olisS oley e
S SYob b (besls ag>lg0
Bl
o) 0P S SRy Candg Jad lia ) A S k) Gloj Jal atin 5, Ny, e Jad —atinj,, hgste
Crdy i 5 Iy 9 o1 i 215 () (2ol 0,50 (5 S Aiges b ls Consg g siloj woass
Slplge oyaniS Ko K Cr s kel
(BMI s Sl ge S
(BMI ( Jis
S0 lmessY1 %8 slaoanyl s slaoas| dep Comdg sl pusin slooan YT o ooy OVgiSe
B cl)a.b L.gl.(b).:.ﬂ.o ‘_go)é c.‘;L‘bL;j:{B 5 o|]o.zb C;ch).:_i;.a ‘_ga)é L:b)l.‘;_é) ‘)iio L_ng_u_..,\fl )Qa ‘_chb)f
aslllas 550 ailaie axlllas 550 dilaio oley b o J[ovES
ladlaie jo 88 asld) S8 asll) AN
(e, (s )| ailare
el b Jae Gl b (byd Jae pren (oS o bt St Ggrw S, Al et (e Joo o slagy,
oS &L sleoslail gl L 4 (GLM) adl, b Jos b 5 (GAM) 5JUT
(S
azlye SIS 2L 5 e Al osln 2l amlio Gyl (ol slmoansS Agase Sy lp 2l B ;) Ll
S o GYsb S ollgs ol 3l g0 zobw b gols> e ols 118 Bas )by 5o srosls oKL
69,8 sl yxo (89,8 ol yarr (o psis g>lge alizes Jaws Gl obls (els 18 Bas W I 5 e i
ool 18 Gaa LUy Uled ollgs Sl Saus poe oS5 pale cyols
ool g antins molg> B mhw sSlas Slhlae 4 (05 audly
30 152 00 ¥T Jgud aobio 3l Jaius o5
dsal> e Olpzlse
ps S cds g )5 G S diges 5 oolazul JysS pas lroyge il og IS gy g Juad S pae colze
ooz 3ol 1 ples 51 oozl oyl (59,8 sl yurio A Sl S GBS s ‘LSSLJ a4 Sl

pled og JSiw Oy pas oS sledigas Y9 dxes Slaygln pas e bloj g ol 4 sites lus
el 8 olezlee 5 Jad JyuS olp S5 bl g oledbl alols Cbusl 4 mls o grezs olas, b aglge alold
JrsS o IS G @b (S &g, Ll ioled pas b (ag) slas, b agzlse byl pas dlag)
slroaiss Jigaske b ag>loe alols Glsedl Ssb JECCIS Sl Saus Jow
dilaie 4y atls ol (lag) slas,

[ Downloaded from irje.tums.ac.ir on 2025-12-14 ]

L1y oldl Goe GYsb agzlge dga  Sogdl 25,500 Slllas
ol 8l Gladlas 7 b pl jo .05le oo ol o dlage slaasly

Cpiy L0 51 g eud Clsal aglye Sl 5l lasasy el
4 2 Al oo Slalllas g5l gl o () p P el SO


https://irje.tums.ac.ir/article-1-102-fa.html

[ Downloaded from irje.tums.ac.ir on 2025-12-14 ]

i g 5 SL /00

oo ay g ons oyl (Sl 95 D90 4 agzlye Gliee (Jie
5l e 5o Iy (Sogdl iow slalil 5l soliiw! cudgame

Ui bu (surrogated measurement) 3> slao sl
3yle oyl 50 (FY) 058 oo oolisiu] o &g agzlge l5e
at (39T ) (i ol (slog o 5l goaie
Sl 00 (3155 Jiie 0950 sla (SosIT L aglga JLoo
(FA ¥9)

S g ST b dulio

Tk e Ll b e bl g el 4 axg L
B oy 5 slosls g5 5 Sipgh Oy90 Jlgw 4 Sy
>l B 5 0395 it 3)lge plad 53 Slallhs o5k g Lol
Tk Sl Sl agzlse 5 sl Sl 5l ools g5 sl
w1, aglen 5l S sl IS g ol wps oilalliae
Syl dplae Dl oss g dalllas diges e 4y (Siws a5 AL

ol ok mm sleogls s leplis V ojled Jouan
e o0 Slalllas am g L | o Sogll Sy55)gmonsy
5 OL>) Do ol Slerlys sl Bl g ablite =590« rhaite
S Yok U lawgie Slezlye (o) 2 Sln (29,500 Slalllas
09,500 alllas 5 a8 Losil 5l aries slis (o0 5 0>)
g o Sl e g i (025 oy Job )3 lasaly
ST oalnbs s T (crazd oo 5 e olsS Slazlse Sl38!
5o asllln ol Blaal 5| (S ez Sl 3,505 a2
Al oz ole Sl 15l wilgs ges Baw ol ksl b (Js conl
Stllae slag,b K0 5 (29 Sen Slallhas plee (Lol glis
Lo piie 99,9 (JSL 5 abolite =)0 « Slsj (o (s2haie)
(&,5255) (29, 5en Slalllas ;5 (rexd) Soe (SYsb azlse
ooy b ldy aslyi s (29,500 5 Sl Slalllas oo
o sy Ly adolite 8,50 colalllas azyles anlias |, sy
55 oo 513 ool 350 ol loguas slaslas, sl

@blite =3,50 9 Sloj (w0 adlllan Lo Lol slaglis |
3 el (ad Slpss g Do (SYsb Slej Ny J5S Gy,
3l sgae) b 3ok 5oy cnl gblite =090 anlllan
33358 S (S5l plaed 5 lalyd aly ]S gladiges
5 el s ylal glaig, 5l (Gloj g Slalllas o 4l
B 5 g 09 g ool (55l )lg0n wile (ygem )T, S
31 ogame Oledbl 1 solaiwl cle 4y abolin -390 dslllas

anlllas a5 39,9 a5 0 1) (glanlidin p 0SS i Sioai]
5 0393 ;3 (63,20 sla Sy nlo 5 s (o (o )90 40
SS90 sl ol sl oy Jobo o 313 (nl e
9 sl o slagsslom gl Sllllae )b ol g oo
o3la! Sjglgmoinl 7ok ol el canlio Bl slavsly !y
g alizee Llu Job o 1) s Sogdl srezs ol il b))
Lo 50 Sldlas slaz b aSJl> 5o tans oo Lo 4y (s0lein
ol Lo o 1) S oS Slgzrlge ol s ol ol 51 b5
.M\)‘j.a

Joa Sogl oy Sen Slalllas 7, b o oS a5
] o..\_,.di l_> LP‘}A ‘;IS ub,.uu Lt oj)i.o.m u_{q kS:LwL».w
Oy Ay o wd jolaie 4y oLdlyas alise LG o of 3
o ..\.:L> ‘3.&'!: 6LQGMYT Syg0 4o Uo}@.?o (S 4.@?‘9.4 ‘;IS
St yess Gl Sl b ogzs (nl b i oS )15 addlas
ol 5o sl (o s dsp (STl agzlse oldl i
ailaie 4y i see sla Fis awg Yais| Slalllas 4565
5 (FV) «o)lg )l jods i aslllas (R) 00,5 o bgdsro
Sladllae o 255 alo 51 (FY) €U 0] oyl s dnolo? asdllas
).Q_»J u.i}_.i:” asllaso o “\JHLF‘Q o mabd )fio..\.lg"‘ Ls&bj)io.ﬁb
Nogs odds bl dola jeha a5 JLS 50 0,8 AVYY "ol la
ploi 555 I8 (S5l Sl gy 2z Sl VP JINF o
8518 (S S e 9 S e Jle

e oFooll b szl oo b5, slgise s 30U sl 5
(P9 aules bl grb g5 oml 5o 1) e 5 S Ol s
0)9T)._g g (FF) S8 ool alblsee Jow 5l ppizmen
Sl e ks plKin 4 lsn slaoa VT 5l Ll e e S
Sleslaiwl b p3 ! sl Jlo 1o .05 o oolatwl ogdlly 5 Jigasee
slasly glga Sogdl LS, a8 0g,50n 7 b
o Olnl 5o (03 )b 9 oosos Oy (39 05) Ik
50 £7) conl oy

J ——0 0939 (S e T g T
(Indoor air pollution)
Slallas aJS 5 Ji—o 09,0 le Sog I ol alllas o

I 5l g Gle éoﬂ Sldlae ;o oolaiwl 0,50 (slosalie
50 odes Dglas Ll g 3gd o0 osliiwl (outdoor air pollution)


https://irje.tums.ac.ir/article-1-102-fa.html

[ Downloaded from irje.tums.ac.ir on 2025-12-14 ]

01/ 158 Ss 51 (55 smads) 15 Glalllas slag b

i lisee ol Ly cilisie gl dwglin p  oxbaiie lalllas
ou¥T J5o b gl iSTam wiilys (o 5 03503 35 0 agrlse

G Slsllas A Sl 0 s lid dasol> o] jo 1, g jo

3 Sombs gsbe 58 15 (Fosll e I3l asS gl Sloj
V5 FV) diees e o olis] pebans

O FS piin g (p et 3 (S cdgzlse 6 S0l gl
P So5ed il lallas sloz,b ST 0 leysgame

5145 T el ] Casdls (59,2 9 S3glT lago il
L plpSo jo 5 (GYsb (o) 090 50 ous¥TL il agzle
1S3 agrlyn 580 551 cans &, SSagll iiha g

el JSin sl 99 wal3S (o 108 095

1- Cicco A, Thompson D. A follow-up of Donora ten years after:
methodology and findings. Am J Public Health 1961; 51:155-
64.

2- Logan W, Glasge M. Mortality in London fog incidence.
Lancet 1953; 1: 336-8.

3- Schwartz J. Air Pollution and Daily Mortality in Birmingham,
Alabama. Am J Epidemiol 1995; 137:1136-47.

4- Pope CA, Dockery DW, Schwartz J. Review of
Epidemiological evidence of health effects of particulate air
pollution. Inhal Toxicol 1995; 47:1-18.

5- Lipfert F, Wyzega R. Air Pollution and Mortality: Issues and
Uncertainty. Journal Air Waste Manage 1993;45: 949-66.

6- Murray CJ, Lopez AD. The Global Burden of Disease: Harvard
School of Public Health and World Health Organization, MA
USA, 1996.

7- Rivero F, Sassaki C, Lorenzi-Filho G, Saldiva N. PM2.5 induces
acute electrocardiographic alterations in healthy rats. Environ
Res 2005; 99: 262-6.

8- Norbck D, Nordstrm K. An experimental study on effects of
Particulate matter (PM) on alterations in cardiac conductance
and sudden cardiac death. Environ Health Perspect 2008; 1:
43-9.

9- Dominici F, Sheppard L, Clyde M. Health Effect of Air
Pollution: A Statistical Review. Environ Biol Med 2002; 3: 43-
5.

10- Wakefield Jc, Salway RE. A Statistical framework for
ecological and aggregate studies. Journal of the royal
statistical society, Series A 2001; 164: 119-37.

11-Karen YF, Daniel K, Yue C, Rick B. Comparison of time series
and case-crossover analyses of air pollution and hospital
admission data. Int J Epidemiol 2003; 32: 1064-70.

12-McCullagh P, Nelder JA. Generalized linear models. New
York: Chapman & Hall: 1989.

13-Hastie TJ, Tibshirani RJ. Generalized additive models. New
York: Chapman and Hall: 1990.

14-Hosseinpoor AR, Forouzanfar MH, Yunesian M, Asghari F,
Naieni KH, Farhood D. Air pollution and hospitalization due to
angina pectoris in Tehran, Iran: A time-series study. Environ
Res 2005 Sep; 99: 126-31.

15- Yunesian M, Malek Afzali H, Holakouei Naeini K. Air pollution
mortality in elderly in Tehran, Iran. Payesh, Journal of the
Iranian Institute for Health Sciences Research 2002; 1: 19-24

16- Picciotto IH. Environmental Epidemiology. In: Rothman KJ,
Greenland S, editors. Modern Epidemiology. 2 Ed. Lippincott

OV YA ol a8 Sle (6 oo anlllas

30 (el Gz Sl 8l 51 pols 09,8 0 A oy
ol o odaie caboline =5 50 Slalllas ol I5a Sl Slalllas
sl galozr )3 ST ( SasS Jass obj)l slp (29,50
L &by «Sles s gob siinn ol Sloj (6w Slalllas
b3 Jalse Ysane 5 035 o (65l (Sa3elsSD) anel> S 5o
O 53 Sale soog ;S 5090 50 DMl Koo b 693
A Sy 2 50 ) ke o Sl cde 4y Jlie o s
Loty ol s S (e Llod Jlod g 03205 30 (63,8 &9
5 0993 (lowlid ) awie (sloog, 5 5 Sy oo e
S)9—0 datzlye ;S ouisS” Jhaws (lgie 4 ) il sla Sy
() w2 )3 (o)

égl.iw

Raven Publishers; 1998, 555-84.

17-Sheppard L. Acute air pollution effects: consequences of
exposure distribution and measurements. J Toxicol Environ
Health 2005; 68:1127-35.

18-Khalilzadeh S, Khalilzadeh Z, Emami H, Masjedi MR. The
Relation between Air Pollution and Cardiorespiratory
Admissions in Tehran. Tanaffos 2009; 8: 35-40.

19- Masjedi MM, Jamaati HR, Do Koohaki P, Alinejad Taheri S,
Agin KH, Ghavam M, Ahmadzadeh Z, Bigdeli M, Izadi SH,
Rostamian AAR. Surveying the correlation of air pollution whit
acute cardio-respiratory attacks. Journal of the Faculty of
Medicine 2001; 25: 25-34.

20-Asgari MM, DuBois A, Asgari M, Gent J, Beckett WS.
Association of ambient air quality with children's lung functions
in urban and rural Iran. Arch Environ Health 1998; 53: 222-
30.

21-Yunesian M, Asghari F, Homayon vash J, Forozanfar MH,
Farhod D. Acute symptoms related to air pollution in urban
areas: a study protocol. BMC Public Health 2006;6:218-23

22- Maclure M. The case-crossover design: A method for studying
transient effects on the risk of acute events. Am J Epidemiol
1991 Jan 15; 133: 144-53.

23-Neas LM, Schwartz J, Dockery D. A case-crossover analysis of
air pollution and mortality in Philadelphia. Environ Health
Perspect 1999; 107: 629-31.

24-Lee-joe T, Schwartz J. Reanalysis of the effects of air pollution
on daily mortality. Environ Health Perspect 1999; 107:633-36

25-Jaakkola JJK. Case-crossover design in air pollution
epidemiology. Eur Respir J 2003; 21: 81-5.

26-Maclure M, Mittleman MA. Should we use a case-crossover
design? Annu Rev Public Health 2000; 21: 193-221.

27-Holly J, Lianne S, Tomas L. Overlap bias in the case-crossover
design, with application to air pollution exposures. BMJ 2004;
213: 1654-66.

28-Bateson T, Schwartz J. Control for seasonal variation and time
trend in case-crossover studies of acute effects of
environmental exposures. Epidemiology 1999; 10: 539-44.

29-Navidi W. Bidirectional case-crossover designs for exposures
with time trends. Biometrics 1998; 54: 596-605.

30-Lumley T, Levy D. Bias in the case-crossover design: implication
for studies of air pollution. Environmetrics 2000; 11:689-704

31-Bateson TF, Schwartz J. Selection Bias and Confounding in
Case-Crossover Analysis of Environmental Time-Series Data.
Epidemiology 2001; 12: 654-61.


https://irje.tums.ac.ir/article-1-102-fa.html

[ Downloaded from irje.tums.ac.ir on 2025-12-14 ]

D‘?«-\'ﬁ}@\g}/o"

32-Austin H, Flanders WD, Rothman KJ. Bias arising in case-
control studies from selection of controls from overlapping
groups. Int J Epidemiol 1989; 18: 713-6.

33-Navidi W, Weinhand E. Risk set sampling for case-crossover

designs. Epidemiology 2002; 13: 100-05.

34- Qorbani M, Yunesian M, Fotouhi A, Zeraati H, Sadeghian S,
Rashidi Y. Relation between air pollution exposure and onset
of acute coronary syndrome in Tehran Heart Center: using a
case-crossover design. Iranian Journal of Epidemiology 2006;
2: 41-50.

35-Holakui Naini K, Miri R, Hatmi Z. The relationship between
place of residence and place of occupation with ischemic
heart disease (IHD) at Bu-Ali Hospital, Tehran. Iranian Journal
of Public Health 1998; 3-4: 55-62.

36-Lee T, Song JY, Cho YS. The adverse effects of fine particle
air pollution on respiratory function in the elderly. Science
Total Environ 2007; 385: 28-36.

37-Lagorio S, Forastiere F, Pistelli R, lavarone |, Michelozzi P,
Fano V, et al. Air pollution and lung function among
susceptible adult subjects: a panel study. Environmental Health
2006; 5: 11-23.

38-Yu OC, Sheppard L, Lumley T, Koenig JQ, Shapiro GG. Effect
of ambient air pollution on symptoms of asthma in Seattle-
area children enrolled in the GAMP study. J Air Waste
Manag Assoc 2000; 50: 1167-83.

39-Diggle PJ, Liang KL, Zeger SL. Analysis of Longitudinal Data.
1994.

40-Epton MJ, Dawson RD, Brooks WM, Kingam S, Aberkane S,
Cavanagh JAE, et al. The effect of ambient air pollution on

respiratory health of school children: a panel study.
Environmental Health 2008; 7: 10-21.

41-Dockery DW, Stone PH. Cardiovascular risks from fine
particulate air pollution. N Engl J Med 2007; 356: 511-3.

42-Pope CA, Thun M, Namboodiri M, Dockery D, Evans J, Speizer
F, et al. Particulate air pollution as a predictor of mortality in
a prospective study of US adults. American Journal
Respiratory Critical Care Medicine 1995; 151: 669-74.

43-Clayton D, Hills M. Statistical Models in Epidemiology. Oxford:
Claredon Press; 1993.

44-Cox DR, Oakes DO. Analysis of survival data. New York:
Chapman & Hall; 1984.

45-Bagher Zade A, Oskouie SF, Feizi Z, Mahmoodi M. Outdoor
pollution and low birth weight. Iran Journal of Nursing 2003;
35: 14-19.

46-Noori K, Zicei S, Kazem Nejad A. The effects of Carbon
Monoxide of air pollution on fetus and changes in umbilical
cord pathology. Journal of Babol University of Medical
Sciences (JBUMS) 2005; 7: 12-19.

47-Desai M A, Mehta S, Kirk S. Indoor smoke from solid fuels:
Assessing the environmental burden of disease at national and
local levels. WHO Report 2004; Environmental Burden of
Disease Series, No. 4

48- Amoli K. Bronchopulmonary disease in Iranian housewives
chronically exposed to indoor smoke. Eur Respir J 1998; 11:
659-63.

49-Amoli K. The case-series of 819 patient with bronchial
Anthracosis. ACTA Medica Iranica 1994; 32: 35-42.


https://irje.tums.ac.ir/article-1-102-fa.html
http://www.tcpdf.org

