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Abstract

Background and purpose: Among patients with coronary artery disease (CAD), those with left
main coronary artery (LMCA) disease and three-vessel disease (3VD) have the poorest prognosis, with a
high risk of mortality and adverse events. Early identification is crucial for improving outcomes in these
patients. This study aimed to compare QRS duration on admission in patients with LMCA involvement,
3VD, and other myocardial infarction (MI) presentations.

Materials and methods: In this cross-sectional analytical study, 177 patients with M1 admitted to
the emergency departments of Imam Reza (AS) and Ghaem Hospitals in Mashhad, Iran, during the winter
of 2023 and spring of 2024 were selected by purposive sampling and examined. Data collection tools
included a demographic information questionnaire, the Cardiofax S 1250 (Nihon Kohden)
electrocardiograph, and ImageJ image analysis software. After ethical approval was obtained and the
required permissions were secured, data collection commenced. First, patients’ electrocardiograms were
recorded, and the demographic information questionnaire was completed. QRS duration was measured
and recorded using ImageJ software. Subsequently, patients underwent coronary angiography performed
by a cardiologist. Finally, the data were entered into SPSS software (version 21; IBM Corp., Armonk,
NY, USA) and subjected to statistical analysis.

Results: The mean age of the study participants was 59.37 + 11.38 years, and the mean weight was 75.30
+13.22 kg. A significant difference in QRS duration was observed among the four groups (P < 0.001), with the
group experiencing concomitant LMCA and 3VD involvement showing the longest QRS duration.

Conclusion: QRS duration may assist in guiding decisions regarding coronary artery bypass
grafting (CABG) and facilitate timely therapeutic interventions, potentially improving patient survival,
reducing treatment costs, and shortening hospital stays

Keywords: Myocardial Infarction, QRS Duration, Left Main Coronary Artery Disease, Three-Vessel Disease

J Mazandaran Univ Med Sci 2026; 35 (254): 39-46 (Persian).

Corresponding Author: Ibrahim Behnam - School of Nursing, Gonabad University of Medical Sciences, Gonabad, Iran
(Email: ibrahim.behnam@yahoo.com)

39


http://jmums.mazums.ac.ir/article-1-22431-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-14 ]

ohs—3)ls (— S W)y ep—L colS bbb a_L as
(I€¢-WQ) 11CelC Jlw  sibwl POK d)lads  @aiy § (w 2)9s

skrSJa b ybpas g ja QRS gloj wan bLijl
S aw g plal jigyS gy

"o o (5 s L rgo
pade (5 pmar (S 2q0
Tds )

" pligs panl !

23S

A S s e ol (6 555,5 Sobe & Ve Oles o8 (555 ST B8 Olslay o > 2B3B 9 Al
B T 93 e Jolo K o8 555 ol ils (Sl )l e 5 &5 e 51 oW st 5 axsls |y (ST 2
2w Jol 558 6,555 L ipd s 53 QRS Ol Ste L1 Cota L asllas ol O loy
W2y il ¢ S & DL

Cugu,uﬁw;\j,,\M,usu?lf&s&,ﬂé\,u,uﬁ\vv‘Mwwmatjg:uuz,,,gly
b B8 35 5 OBl e s e gy 4 VERY Sl 5 VFY Olie 53 dglan o358 5 pOLl ale LS,
Sl 3l 3 Cardiofax S 1250 Nihon Kohden <16 )l 5 o&aws (G318 a5 DMl aalitn 5 Laosls (55T pazr 13
.\,:.\sm\)uﬁ5,15)53t.\;{lp.\;su,’uuL;),T@?@Jim,}’gﬁu.u\jdp%,a;,'\w.;ﬁimagej
3 8 Ed 5 arlone QRS Oloj okeimage i 3lp 3 3l eslizal b tys 8 oSS &SC31S 05 Aol aalitn 5
y50 5 L5 YY) a5 SPSS l55La 3 ls baesls Culg sk § 515 318 05T 5,00 I8 muaite Lo 5 Ol les
25 8 olT s 5 45

i 55 8 Slem e VO/M AYIYY (35 ke 5 OUFY £ VVFA Lt gl sladsly s 5 S0Ls sladidly
Loy, S 3QRS LSIoS a8 glas 8 au oP <o/v v V) Cdls 3525 6 ls sne S5l QRS nSaS” Olo ok
.g;,:\w;ywujo.wf,mjg_,.?_du\j;);{al}:L;,f);

Ao s Sl el 5 o3 ST eSS Gleys DLl plail 5 jadeis 53 o i 4 il 5 0 QRS Soke b szl

338 (6 j e Jsb 2alS 5 Sleys slaan s 2alS 5 ley OLLe o

QRSOL&)’C)JAL&?}M&K)Jc%w‘&uéﬁjbc&4.'&«436)*156'.&55'3

Email: ibrahim.behnam@yahoo.com Ol U LS (S o e oils (5 sk s oSl U —olitg oatdl pal sgfaaso ilgo
gnﬁmg@ug@ﬁ}‘r,uAi:;mwu,‘ou:j,;;fgs,uﬁB&zuwxa@,..zm,wmwbﬁ@;;.\

Ol U LS (S e o8l (5l y Dl 5 0 (5 sl 0S5 ale Cm pde Slsbal (s (1S5 Y
alﬁ\gwgwﬁﬁr,u,tixm&u..}5,u1¢5.&;;1;gfwﬁ&\s\;@b#}ﬁgé,u,’_,:,',T,\i:m.r

Ol 3L LS (S o e o8l (s 5l 0SSl ¢l €5 (6l y Ll ol yISF

VECFANY ey g 5 VERFVYY Sl g gl sl s VECEVIYY D S8l sl

11€01C siduwl POIC d)laid @iy § ¢ 0)93 ohsijle (A eolc sl alas 'S


http://jmums.mazums.ac.ir/article-1-22431-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-14 ]

ulilSam g paiin g pua lu pba

b Jla=l 4 QRS Ol e s GV b (W0l
8 Olay 53 03 708 aSisl lins OLES il 5 o
35 KB F U rals LU &) g 3 45 sk
23 415 «BVD) &85 4w 5 (LMD) > Sl
oS 6 8 Ol lay Sleys Ay, é;fg—-««@
6 g5l Sl (Ses QRS 0 Y b (17 0Pl
3 s OLES Caltee O jley 3 1) (JFslize b
533VD L LMD L QRS 0bs Soie bls ) Solalllas
Y D)l ol 5 0315 G2 NSTEMI 31,aws
2 QRS Sl i oy 4 01, 0n 5 (Kim BY)S
O dla s> OL Sy Jlgay SLs)s 'C_WL’
1) QRS laj Sode 5 W8 0L o (NOIVIK A)ESS 55 5
NP s g 3350 s O3y S S e
5315 QRS 3Ly LSe35 5amea .(18) L Slosls
Jsb DL 5ol 503 5ad s 2 Sy sen g3
NSTMI 5 1y o ks (s} 4k 8™ 5 QRS ok
s A5 Sl e le i es (1 AVLles S )
&y a s o ol 555 6,8 50 b Ol 55 S
248 plaam s U Sy b 8 15 )y 3550
Sz 555 Goler LQRS Oloj ke Lol s 5
5 S M Ol IS 3 S

s ool it SOl s (STEMINSTEMI)
Sl LORS Ol e LUl e L Ll 5 0
oS SLST (6 5bme Ol 485 a6 535S
OLays 53 m el Clg 25l 555 a5
5 0hlaw Ol Sl Sl 5 anils 5,5, Cwlee
E pn S 5 S S5 55 5l S S
wlie e U bl aadllas 10035 5 Olhley o
Mol 535 6853k Gy 54 53 QRS Obes s

.ﬂ@\}&&@dk%ﬁb)&)%gﬁ

L bs 9 slse
sl 5 e Llow adllas ¢ LSl it
oS a5 S 4 Vit Ol Jols Jhasy

do i

35 Gsp KB Gsp ol s
3 en sl Sl 5 (oS Sy g 4 4T
(CAD) ;=55 B3, Solmo (352 s pLb
3 S $U ol Jle 51 S (Coronary artery disease)
(DALYS) JlsU L S sbs Jluw Osls cows
Ml Olg> Clz.u > (Disability-adjusted life years)
0 b s ol U8 S e 58 G e
50U3 015 0 e 565 0 ol e 5 (g jley Yo Y
ol odomze SVU y3 o 5 (5315 (slaoy § 715l 3l
e ol 51 atonte SV 53 5 K 3B YT a
= 0Ll 53 (P o Caws Sy 55 Ol B9 0 IS
55 B sla ole Sl L e 5 08 e e
IS 3o ¥ e s B slo 5 ey
ols Ol sl 3 Sylaw L o 3 YW L Y 5 lacS s
PGPS V- [ P-T PPt JUPE NS
il 33 o )3 VY G o3 VIV 31 Oln yley s (M)
4 M Olhlaw Ol ol 53 .V )l O gline Ol
Left Main ) (LMD) .— ol =355 s)baw
aw ;595 By & s lew s (COronary artery Disease
Iy 5T i 25 B Vessel Disease) (3VD) <5,
33 2 0305 o ool 568 e 5l GV st 5 il
35 L5 @Al Sl sl I bl s
Al 3l st 5 BB Olje oy (I8 S ey 5 et
ey (s b pm DS 5 AalS o Oleys (sbise 5
= b obes 2olss 3 (b CGORE P popa
ooz L Obsle o8 355 olulis oyl by (01 S
oSG o8y a5 S s e olan 5 o ol 55 S
sl 5 ol Ohlag (ol (ST Sy 3 or Jile
9 obes Ol Slow ol Ul 5 o atg Sloys 3,8l
(N33 8 Sl o5 3 (6 s

2331, i 5 Uil g 0 ECG Calides (sl il
e 558 Ba e B8 3T 5 b e b e
QRS Ole; s ECG gl aly 31 S (1Y - 1Pl

S 11€01C sihuwl (PO a)laid «@2iy § ¢ 0)9

ohjle Al eokc oGRSl alas


http://jmums.mazums.ac.ir/article-1-22431-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-14 ]

H0YS GOXE 33)s b U3 939 )3 QRS pls Ciss byl

35S 45 g 103 50 a0 gl 36 5 3Ll e
A Lol 35T ol oS e o 08 Ol Olis
o lrs &8 (5 S0 4 e Olay 515 WV sl
TP 2055 03 b 5 ) ey ARSI 1) ha s 4 00,5
Ol e 5 aalidin 030 pU (0 51 Ol 5 (a3
G 03 S 5 SbBT il 08 ledbl 03
Sl s s 8 ra g5 )l 563 g ST 1,
oo Aol 5 08 Jstl Ol play 51 6 VY LIS
odd )3 S Ll Bl aen s S oSS s
N5 S esliwl Uy (655 5ol Doy oty cpli 05 5
e A3 £ 5 5 4wl QRS 0lej e image
oMot oS Ky LSen sl 3 ba L5 5
QRS Olej Sda 5 3§l 3 a3, ok & sl
o 3l o 4355 ook 8 Ay Oles L Toukns
Ohlag cods & paliae oy OMasl e 9 il
i 815 55T 0 e s aate bo
Sl o 23 e S S5 ege B S 55T
S-S 53505 8) 05 8 Slem 53 Ole LT s
a);gf)usﬁf):p:aj;“ﬁwl&u
03,5 ipls5 & 5 o ol a5l (6,555 o e
iy odaT Cwsas palie b 815 (oS on g
et <k YY) 45 SPSS i3l 5 3l laey § oSS
3l € S0 1 i3y Sty Lo 5 51
L Laeals Jla 5 =8 Al osliul Slgl 3 g ylae
b oo 3 g anl =5 S 5l 587 0505 T Sl e3liza
Sz 02 Gl S 5 Ll (e <055 dwslie sl
AT Sl edssg slsy s Jo s js 5148 05,8
S Ol s il (sl 5 40 LSS Ll
Jlgjj_s-jdujC_jj;\dwftguﬁmj_u,QRs
e s o o3l dls Sy S 035057 3l (s s

A3 8 g 85 da 3415 5 st (gla e

a3l

DAV E VYA e gss sladsly IS o o Kibo
Sty o S5 5 VOFY £ AYYY 055 ke s

WU s pdldlade Lo plol (gladb oy uily0) i
SL Jes 055U SVFY Sl 5 VF Y Ol 55 gl
(Jolo 55,59 sla Hlre > g cilosls (’l’”‘&udﬁfu“i
bs S et Sagy 5> S b e bl
ooz 4l pte CABG 4l puls ¢ pauaiuie S5
To7 Sk sy adsl 55 5T 6 Sl 5 5l
(s S ade o p ps g s all 4 Lol e
P33 68 el o3 Sl B Gl b B
525 dsep bl s e Al bl oy e
s 5 lion anlllan ol sy VF jlms ol ol
Slme ol ol 5 Ao ;5 10 Last i e y3 40 lical!
opl e gad 8l doy3 O Ol b oS T Sy L85 VWV
Sgd e 4 a5 e MEL il pl & WA 4l

i axsliE S g bT o

> =

b+ S

5

d:

Sl sl i 5 La osls L;JjTt‘q- B
cJ_Ag\Schuﬁg_q-c&_chﬂ\_&di_:é\;}u

(o 5 055 HLES (obd) (S)lew Al ‘J;J.. )y WPy

y o 23—

Sn 6l Db -5 0 7 HLE8 Ol e )15 3 e il
5 Db O e abl O3S T p LSl ds s ¢ o
S e 3123 Ddd L) 6l L D
Cardiofax S 5l 45 o&eus .ass £ oslizul (VAS)
A8l o5 Al ealizl ol o, JIS” 1250Nihon Kohden
5,5+ QRS @.ﬁoujg;msﬂfa)\.ul%imagej
s 5 231 1 8l 5 ol (28 8 )8 stz
Olajon S5l GUl sl Cogm ()39, 0 48 4 ol
Sl o dglin a5 b oslizl ()3
d gl tnes s Jde 1S 5 5T oSt 31 31 8 55T
SSHle sl jae c._..u)L:a 3 et A eslaial Ol ylew
A3 8 oslizul cos oIS APK2
e o8> 5>t b s S e
IR.GMU.REC.1402.166 35| .S L sblE Ko,

Loy plal Oy 4 S s3 cp3Y (sl gomn 1 5

11€01C sidunl (POIE o)laid @iy § (W )9

ohdjle (Al eokc oGRSl dlas icp


http://jmums.mazums.ac.ir/article-1-22431-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-14 ]

ulilSam g paiin g pua lu pba

O (Ao 3 00 /) Jragis ladsly o S|
fﬂ?ﬁ'z}v\})ﬁg‘f‘)\‘jgﬁ&é\jj‘;éjgja
ddls oo Lol 4t ls 5 5 )5 (A ys YY)

(“ a)L&.:v Jj-'\")

058 Sl 53 Uiaak Sladly Slslb 55 Y osled Jaue

(4o y3)slas s
[(7i0)4 Lm
(20 3vd
[CRVA23E Im&3vd
[CHAPN RCE
[SEENINGY J

S3Ls QRS wShaS Oloj ke 35 5l baog 8 e

S G E auP< /00 )) Sl s e g o ls ne
ol 555 ¢85 6 2853 Log 5 53QRS WSS
(F oylad Jgdo )il (g 5V Oloj ke 5 jaws o
s 3)50 8 adstlie (gls e oo I e

L QRS 0l Sods s (515 smme 55T LLS |
Cils 3y s & a s o (ol s ST 65 0
T R B L UNVARAY
05eS T pltl o y3 o(P=4/0 V) J& e P2/ 0¥)
uj%wljjjfdﬂf):L;(P:~/~T~)¢J\.1JJ«

(F o lads d)v\>) bl S 9 g‘.f)

038 Jlez 55 (43 _JLa) QRS Oloj Sk dulin ¥ 05l Joukr

(a5 or e 0l ) S slne 31l S 5T s
AF/+ o B/ Lm
V\+/F4 E YO/0F 3vd
- Im&3vd
\YO/YS £ YN S (S
49/ £ 14/4F
Y2 =YE/A Y oy Sy S 0305 T e
P<./iiy

St 5 5o 5 Jm:)}Tﬁ@U:ic;hﬁJgaq

055 (Ao )3 AY) Jalie 5 (Ao 3 VO/N ) O g5
Lo )3 PA/D 5 dils v'l?-i’ri) iy WSS RN WERTS aViy
Sl slos A3 FVIA 5 iz 31 & U5 2
555 Lo (s )3 0Y) Jiagi sladsly o ST amils
OgmaiT s S 875 2l codle Ly Ol e ans
O 5 51 La 05,8 s 5l 0L el Sy S°
S SIS il s gy (6l e sl S
iy bl 55 S (653 sd 09,5
ot e (P 1Y) s O e 5
o sl s gy (515 ime gl 355 5 i Lo S
65 35S 4 6,8 305 5 S Gls S
O Sl O3S Ll do 53 (P00 Y) L S
235 5548 568 welBls gls gme gl 0 S
Sedzals ol 1) &85 am 5 G ol ali (5,8 s
L o551 6 Fomby Gbb O3S Ll Loy
¢‘};6,§)aa,;,>¢§;ij.(P:~/~\\°>
i Sl e 55 b 4 S s ol s S
o o s (P /) s VL s gla ey 8
03,5 135 G4 S &bl gy gme Ssls oy S
s A &8 a5 o ol 55 S 6,5 55 0s
) ojled Jgutor) P< 2 /00 V) 599 Kos0g 8 95 51 5VL

038 e s aalllan 350 (sl e Sk dslin 1 05l Sy

45340 Olebsl alols ™ g sl el B
ﬁ e >l
©ls

e RVARTY Vo /YAD =Y0,) A ol osue
VYV /294 vy AV AN IV oL
+/AAY CAYY e ey RS Y S g
/AT A AR ey oty s s
\FRE VS e Rt SOA S
VA/ETY /POV YV VBV VYR VY SPO2
Vv Vera VoY <o ey ey 2

Opilans NoLM/3VD 3VDiLM 3VD LM o
St w311 e R

V\FyR2= FNFE V5 F/YEAFR S s
ooNP=

Y 2= VA £ \RY OAFE Y/F VIESE AP LYRERVIIY 3y
VAS

OVA2S AFARE MY AFAFE VAP QAR YA Q00 E eV SPO2
+/\¥P=

72=6/96 \FIAFE YNVE W/ AN \FFY £ \/F5 Wee ks i
vrP=

WANRS  WAFYE NS VAR VVAY WFSE YV W R AR oS
P=

VOAY2=  AYFEE BN AVEAA AN E AN AR NWF oSl s
«svP=
NOVF= MFFENSAA AW VY VEWE AWBY A/ E WAY o
P
VARFS MR E NG SYARE VFE SSBE AT FANOE 5/ =
SM#P=
VOF= WAFE VRS VEASE WAL WAFEADY  VAYOE 45 033
aP=
VAR YARPE VDY VAR DAL FFAVE QA LR Sl .S
YavP=

(SY 11€01C sihuwl (PO a)laid «@2iy § ¢ 0)9

ohjle Al eokc oGRSl alas


http://jmums.mazums.ac.ir/article-1-22431-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-14 ]

H0YS GOXE 33)s b U3 939 )3 QRS pls Ciss byl

4 slezel BB 5 Jorwo oo liS gty (S5 5be
e 55 S Bp 8 s Mol 58S 650
oL sLa0le)s 5 b S ja ) ite 4 Ll 5 0 5
M A3l e Olplasy 5l ot 40 games 5 ool 612
geﬁﬁé\ﬁdjzwsja)@b&a}ﬁ)we&
basbas Al o 5L 3 50 (B8 ODbew S (2 iy
oLSn 555 ase i an A5 0 SIS 53,85 S
xSl eSS M) b chaS
il e gl gl s glls 1S 55,8 S
B laile e Hlas g Ol e 4 Ll 5 o0
LORS e Jsb s LUl 4 a5 b (s 09, 0
248 o Sl 8558w 55 5 G 5,5 5
gl s 55 dUl5 e b 03l QL adlllas o]
03 5 il 5050 e 5 slay Cnd s 03,57 adnia
&_«f@uﬁ@wu\(w\,gcﬁs,wgﬁ;y
SalS g 5l Ol 0l ds s il Esl g os S
33,8 (6 s D U b palS 5 Gleys slaay o
nglp\rjhghg;ﬁ-uﬁjé.a;rﬂjélg.L:J\jda;)\j».u
slajldle 5L slmage J 30 e 54 B ls Jlast
251, QRS Olej ke 333 6,5 o3l OISl caline
M@uﬁauw\}@svc@;wb;,u,,;
et SLassas 8 sl Olge 4 53 Ol il
e (glalis Lol 55 A Ole 5 5 sl L
Moo Ohlosy (glulidr 53 LBl 5 Dl o b Gk 5 (L
G USSP SPRETE SU SPUMEIS. SYPR
o 5 55l eslizul 5 B3l L (6,8 4 ses Auled
Sy ol addlae Glalys guons I alade
SISl

iyl 1S 4l DL 1 et alie o
35 S gle Sl ak g p s ASL e ()l
.J;J,fw LR :l_,Lf é_&ﬂ C}Jp o zils
Sy e S5 5 Gla,d e 0 Kaassy o o
el s S8 s ool 53 & Gloley 48T
S5 e sk ol 53 S Tl S5 LB Lls
)1 s g bl LS

Ole e au e’ adlllae ool Coda b bl o
Oy 5Ly (o S 4 0L 250 50 53QRS
o aallon 5" a5 o ol 55 S 6,5 )
sl 03,5 gz 53 QRS LSS Oles e sls 0l
Oyl 53 Olaj St ool 7 (gl & 5 4 oZusls (g ls gme
3330 St s g xSl S pl5 685
g 503,853 31 508 6 2853 09 kos 8 5o
s S gean 01 LSen s Ashraf hussein asllas b «l
Ola) Sode ol 51 Anls 0Lt 5 55 adfllas 53 55l OT
pokis Olylay 53 4l (Ao QS5 55 QRS
comoilin oS oy ST asksd 3, WL 09 (655 S
S Mol e S 40k 55 i pd e B IS s
Ol)Lea s BILLAL HOSSAIN (F)sl o <5, 4
2 ol S e 5 Shes LQRS 0l sl 0L
SYsb L2l (ite  Socen STEMI 4 3o Oy
Ol o Sl Cls o3 09 Ol QRS ke O
530S s s S Ol g 4 Ll § 0 QRS Ol Sk
L Jas bl 5 68 e o 5 me 53 Dl Lol
OHLSea s Alshahri asllles A 5L Sse 555 B3, m
o8 Ole b (e dr 55 QRS 0L 5
0003 S 5,155 3VD LM (¢ ,-8 s 0diS o i
2yl Callas KosUge asdllas (glaasl b abl -yl e R
3 sy 5 3552 NSTE-ACS 0 les Kosuge aallas s
ST aabss ¢is ) QRS Olej o 313 05 s s S
o oS e S T 55 s @VR 1
54t et 5 2 QRS Olej oo s 5 LMBVD
oL o e 20r=0.5 MMaVR A 55 ST aabss ¢l )|
il 45 anlllan 53 i en (10035 LMIBVD gl
3 S QRS Olej ke S 25 5 55 e 565 0 o
S 53 (W33 5 s gl pVIA 399 436 5 e o 1)
> 8kes s Pt 5 s e WSl i S 5o 0
3l (SN b 5 (e e e
M35 o 35 53,85 S

1€ 1 siduwl (POIE d)laid «@aiy § ¢ 0)93

ohsdjle (Al ok il das S


http://jmums.mazums.ac.ir/article-1-22431-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-14 ]

ul)lSasb g paiio 15 puas by pbo

References

1.

Fox KAA, Metra M, Morais J, Atar D. The
myth of 'stable' coronary artery disease. Nat
Rev Cardiol 2020; 17(1): 9-21. PMID:
31358978.

Farzipour S, Talebpour Amiri F, Alvandi
M, Shaghaghi Z, Yazdi A. Ferroptosis in
Cardiovascular Disease: Basic Mechanisms
and Implications for Cardiovascular
Disease. J Mazandaran Univ Med Sci 2021,
31 (200) :199-214. (persian)

Ralapanawa U, Sivakanesan R.
Epidemiology and the Magnitude of
Coronary Artery Disease and Acute
Coronary Syndrome: A Narrative Review. J
Epidemiol Glob Health 2021 ;11(2):169-
177 . PMID: 33605111 .

Heart Disease Facts. 2024. Available in:
https://www.cdc.gov/heart-disease/data-
research/facts-stats/index.html

Saki N , Karandish M , Cheraghian B,
Heybar H, Hashemi JS, Azhdari M
. Prevalence of cardiovascular diseases and
associated factors among adults from
southwest Iran: Baseline data from
Hoveyzeh Cohort Study. BMC Cardiovasc
Disord 2022; 22(1):309. PMID: 35804295
Ahmadi A, Soori H, Khaledifar A. In-
Hospital Case Fatality Rate and Cox
Proportional-Hazards Model for Risk Factors
of Mortality Due to Myocardial Infarction in
Iran’s Hospitals: A National Study. Int
Cardiovasc Res J 201Y;9(3): €11086.
Mozaffarian S, Taherpour N, Sistanizad M,
Aghaali M, Hashemi Nazari SS. Short- and
Long-term Myocardial Infarction Survival
Rate According to the Type of Drugs
Prescribed at the Time of Discharge: A
Study Using Iran National Registry Data.

10.

11.

12.

13.

Arch Iran Med 2022; 25(2): 105-111 .
PMID: 35429947 (persian)

Askari B, Mahoori A, Heidari M,
Nourinejad F. Left Main Coronary Artery
Disease: traditional risk factors in a study
from northwest of Iran. Studies in Medical
Sciences 2019; 29 (10) :720-725 (persian).

Baumann AW, Tavella R, Air TM, Mishra
A, Montarello NJ, Arstal M etal
Prevalence and real-world management of
NSTEMI  with  multivessel  disease.
Cardiovasc Diagn Ther 2022;12(1):1-11 .
PMID: 35282665.

Taghaddosi M, Dianati M, Fath Gharib
Bidgoli J, Bahonaran J. Delay and its
related factors in seeking treatment in
patients with acute myocardial infarction.
ARYA Atheroscler 2010 Spring;6(1):35-
41. PMID: 22577411.

Moser DK, Kimble LP, Alberts MJ, Alonzo
A, Croft JB, Dracup K, et al. Reducing
Delay in Seeking Treatment by Patients
With Acute Coronary Syndrome and
Stroke. a scientific statement from the
American Heart Association Council on
Cardiovascular Nursing and Stroke Council
J Cardiovasc Nurs 2007; 22(4): 326-243.
PMID: 17589286.

Moledina SM, Mannan F, Weight N,
Alisiddig Z, Elbadawi A, Elgendy IY et al.
Impact of QRS Duration on Non-ST-
Segment Elevation Myocardial Infarction
(from a National Registry). Am J Cardiol
2022; 183:1-7. PMID: 36100505.

Hossain MB, Chowdhury MT, Islam MZ,
Debnath RC, Banerjee SK, Bari MSJUHJ.
Relationship Between QRS Duration on
ECG and LV Systolic Function by

€0 11€01C sihuwl (PO a)laid «@2iy § ¢ 0)9

ohjle Al eokc oGRSl alas


http://jmums.mazums.ac.ir/article-1-22431-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-14 ]

H0)S GOXE 533)s b U3 939 )3 QRS pls Ciss blyd)l

14.

15.

16.

17.

18.

19.

Echocardiography in Patients with Non-ST
elevated Myocardial Infarction
Cardiovascular Journal 15(1): 36-41.
Alshari  MH, Alcekelly MM, Al-
Daydamony MM, Arab MAJZUMJ. Early,
Non-Invasive Predictors of Left Main OR
3-Vessel Disease in Patients with Non-ST-
Segment Elevation Acute Coronary
Syndrome. Zagazig medical journal.2011;
17.(%):16-27.

Kosuge M, Ebina T, Hibi K, Morita S,
Komura N, Hashiba K ,et al. Early,
accurate, non-invasive predictors of left
main or 3-vessel disease in patients with
non-ST-segment elevation acute coronary
syndrome. Circ J 2009; 73(6):1105-1110.
PMID: 19359810.

Zhang J, Zhang H, Wei T, Kang P, Tang B,
Wang H. Predicting angiographic coronary
artery disease using machine learning and
high-frequency QRS. Med Inform Decis
Mak 2024; 24(1):217. PMID: 39085823.
Abus S, Afsin A. Fragmented QRS in the
relatives of patients with coronary artery
disease. Ann Noninvasive Electrocardiol
2022; 27(4):¢12970. PMID: 35635797.
Shah M, Maludum O, Bhalla V, De
Venecia TA, Patil S, Curet K,
Chinualumogu N, Pressman GS, Figueredo
VM. QRS duration and left ventricular
gjection fraction (LVEF) in non-ST
segment elevation myocardial infarction
(NSTEMI). Int J Cardiol 2016;221:524-
528. PMID: 27414734,

Kim BJ, Park HS, Im SI, Kim HS, Heo JH,
Cha TJ, et al. Changes in QRS Duration
Are Associated with a Therapeutic
Response to Sacubitril-valsartan in Heart

Failure with Reduced Ejection Fraction. J

20.

21.

22.

23.

24.

25.

Cardiovasc Imaging 2020;28(4):244-253.
PMID: 33086439.

Norvik A, Kvalgy JT, Skjeflo GW, Bergum
D, Nordseth T, Loennechen JP,et al. Heart
rate and QRS duration as biomarkers
predict the immediate outcome from
pulseless electrical activity. Resuscitation
2023 ;185:109739. PMID: 36806651.
Mahmood U, Parimi N, Harvey CJ,
Sheldon S, Reddy M, Noheria A. QRS 3D
voltage time integral (3D QRS area) in
cardiomyopathy and narrow QRS complex.
Journal of the Am Coll Cardiol 2021;
77(18_Supplement_1):348.

Karahan Z, Yaylak B, Ugurlu M, Kaya I,
Ugaman B, Oztiirk OJCAD. QRS duration: a
novel marker of microvascular reperfusion as
assessed by myocardial blush grade in ST
elevation myocardial infarction patients
undergoing a  primary  percutaneous
intervention. Coron Artery Dis 2015; 26(7):
583-586. PMID: 26166018.

Schneider CA, Rasband WS, Eliceiri KW.
NIH Image to ImageJ: 25 years of image
analysis. Nat Methods 2012 ;9(7):671-
675. PMID: 22930834.

Hussien A, Battah A, Ashraf M, El-Deen T
. Electrocardiography as a predictor of left
main or three-vessel disease in patients
with non-ST segment elevation acute
coronary syndrome. Egypt Heart J
2011;63(2):103-107.

Hansen R, Frydland M, Mgller-Helgestad OK,
Lindholm MG, Jensen LO, Holmvang L, et al.
Association  between QRS duration on
prehospital ECG and mortality in patients with
suspected STEMI. Int J Cardiol 2017 ;249:55-
60. PMID: 29121757.

11€01E sidul (PO a)laid @iy § ¢ 0)9

ohjle (Al eolc oGRSl dlas (5%


http://jmums.mazums.ac.ir/article-1-22431-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-14 ]

47 033398 « PICP a)Lais «@ady § (W 2)9)
1ol

ohsjls (A} eole 2GSl alas


http://jmums.mazums.ac.ir/article-1-22431-fa.html
http://www.tcpdf.org

