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A Case-Control Study of Risk Factors 
That May Contribute to the Occurrence of

Paroxysmal Atrial Fibrillation

ABSTRACT Objective: Information concerning paroxysmal atrial fibrillation (PAF) is scarce. There
are several risk factors for the initiation of paroxysmal atrial fibrillation and the underlying mech-
anisms are multifactorial. Our study aimed to identify the risk factors that may contribute to the de-
velopment of PAF. Material and Methods: One hundred and three consecutive patients who were
detected to have PAF by 24-hour Holter monitoring (HM) were assigned in our study. The control
group (n=87) comprised individuals with normal HM. All patients were evaluated for the presence
of risk factors such as age, gender, hypertension, diabetes, history of coronary artery disease (CAD)
and coronary artery bypass graft operation (CABG). Patients with aortic and mitral stenosis, hy-
perthyroidism, hypothyroidism, and pregnancy were excluded. Comprehensive clinical data were
collected. Results: Mean age of the patients was 63±11 vs. 45±14 years (p< 0.001) in PAF and con-
trol groups, respectively. Fifty seven (55%) in PAF and 19 (21%) patients in control group were
male subjects (p< 0.001). History of CAD (32% vs. 11%, respectively; p= 0.001), CABG (17% vs.
5%, respectively; p= 0.014) and cerebrovascular accident (CVA) or transient ischemic attack (TIA)
(11% vs. 2%, respectively; p= 0.014) were more prevalent in PAF group when compared to control
subjects. There was no difference in hypertension and diabetes between groups. Mean low density
lipoprotein cholesterol (119±33 mg/dL vs. 109±29 mg/dL, respectively; p=0.26) and triglyceride
(143±93 mg/dL vs. 144±98 mg/dL, respectively; p=0.95) levels were statistically insignificant be-
tween PAF and control subjects. Conclusion: Our results indicate that patients who develop PAF
are old male subjects. History of CAD, CABG and CVA/TIA are more prevalent among PAF group
when compared to control group. 
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ÖZET Amaç: Çalışmamızın amacı paroksismal atrial fibrilasyon oluşumuna katkı sağlayan risk
faktörlerini ortaya çıkarmaktır. Gereç ve Yöntemler: 24 saatlik Holter tetkikinde PAF tespit edilen
103 ardışık hasta çalışmaya dahil edildi. Kontrol grubunu Holter sonuçları normal olan 87 hasta
oluşturdu. Tüm hastalar atriyal fibrilasyon risk faktorlerinin (yaş, cinsiyet, hipertansiyon, diabet,
koroner arter hastalığı (KAH) ve koroner arter baypas operasyonu (KAB) hikayesi varlığı açısından
değerlendirildi. Aort ve mitral darlığı, hipotiroidi, hipertiroidi ve gebelik dışlama kriterlerini
oluşturdu. Bulgular:Ortalama yaş PAF grubunda 63±11 ve kontrol grubunda 45±14 (p< 0.001) idi.
PAF grubunda 55 (%55), kontrol grupta 19 (%21) (p< 0.001) erkek hasta mevcuttu. KAH (%32 ve
%11, sırasıyla; p= 0.001), KAB operasyonu (%17 ve %5, sırasıyla; p= 0.014) ve serebrovasküler olay
(SVO) veya transient iskemik atak (TİA) (%11 ve %2, sırasıyla; p= 0.014) prevalansı PAF’lı grupta
kontrol grubuna göre daha yüksekti. Hipertansiyon ve diabet her iki grupta da aynı idi. Ortalama
düşük dansiteli lipoprotein (119±33 mg/dL ve 109±29 mg/dL, sırasıyla; p= 0.26) ve trigliserit (143±93
mg/dL vs. 144±98 mg/dL, sırasıyla; p= 0.95) seviyeleri iki grup arasında anlamlı fark göstermedi.
Sonuç: Sonuçlarımız PAF gelişen hastaların daha çok yaşlı ve erkek olduğunu göstermektedir. KAH,
KAB operasyonu ve SVO/TİA hikayesi PAF grubunda daha sık görülmektedir. 
Anahtar Kelimeler: Atriyal fibrilasyon; koroner arter hastalığı
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a roxy smal at ri al fib ril la ti on is a con di ti on in
which the re are in ter mit tent pe ri ods of at ri -
al fib ril la ti on that usu ally ter mi na te spon ta -

ne o usly. Bet we en epi so des, the in ter ve ning
pre do mi nant ba se li ne rhythm is si nus rhythm.1
PAF of ten prog res ses to lon ger epi so des. The re sult
is 15-30% of ad van ce ment to per ma nent AF wit -
hin 1-3 ye ars.2 Per ma nent AF is as so ci a ted with
mor bi dity and mor ta lity that is al most do ub led
com pa red with the ge ne ral po pu la ti on.3 Stro ke is
among the most po ten ti ally de vas ta ting con se qu -
en ces of per ma nent AF.4

Alt ho ugh the mec ha nism of per pe tu a ti on of
AF has not be en fully elu ci da ted, va ri o us trig gers
and pre dis po sing fac tors ha ve be en pro po sed. The -
re are strong evi den ces in fa vor of the pul mo nary
ar tery fi ring as the trig ger in the ma jo rity of ca ses.2
En han ced au to ma ti city, re-entry cir cu its, sympat -
he tic or pa rasy mpat he tic sti mu la ti on, brady car di a,
at ri al pre ma tu re be ats, tach ycar di a, ac ces sory at ri -
o ven tri cu lar path ways, and acu te at ri al stretch are
al so de fi ned as trig gers.5 Cli ni cal fac tors that pre-
dis po ses to PAF are inf lam ma ti on, car di ac fa i lu re,
hyper ten si on (HTN), isc he mic he art di se a se, hy-
perth yro i dism, val vu lar he art di se a se, and car di ot -
ho ra cic sur gery.6,7

The eti o logy of PAF is mul ti fac to ri al and a ne -
ed to exp lo re con tri bu ting fac tors still exists. Pre-
dis po sing fac tors ha ve to be un ders to od bet ter and
fully fi xed to pre vent per ma nent AF. The pur po se
of our study is to in ves ti ga te risk fac tors that con-
tri bu te to the on set of PAF.

MATERIAL AND MET HODS
We stu di ed 103 con se cu ti ve pa ti ents with one or
mo re self-ter mi na ting epi so des of PAF, las ting mo -
re than 30 se conds on 24-ho ur Hol ter mo ni to ring.
The con trol gro up con sis ted of 87 ca ses with nor-
mal si nus rhythm or si nus tach ycar di a on 24-ho ur
Hol ter mo ni to ring. In di ca ti on for Hol ter was pal pi-
ta ti ons at rest for both gro ups. Sub jects with aor tic
and mit ral ste no sis, hyperth yro i dism, hypoth yro i -
dism, and preg nancy we re exc lu ded from the
study. Risk fac tors for AF we re re cor ded for both

gro ups. Da ta re gar ding ec ho car di og rap hic fin dings,
me di ca ti ons, and cli ni cal cha rac te ris tics we re col-
lec ted. 
HOL TER AND EC HO CAR DI OG RAP HIC TECH NI QU E
A di gi tal Hol ter re cor der (DMS 300-8 Di gi tal Hol -
ter Re cor der; DMS, Ne va da, USA) was used and di -
gi tal analy sis per for med by the soft wa re
(Car di oS can 10 ver si on 10.2.00011a, Stir ling Tech-
no lo gi es Inc., BC, Ca na da). PAF was de fi ned as AF
las ting for mo re than 30 se condswith si nus rhythm
which spon ta ne o usly re su med be fo re the end of re -
cor ding.We exc lu ded per ma nent AF and epi so des
las ting less than 30 se conds.

Two-di men si o nal and Dopp ler ec ho car di og -
rap hic eva lu a ti ons of both gro ups we re col lec ted.
A Vi vid 7 ec ho-mac hi ne and a 2.5 MHz mat rix
trans du cer with se cond har mo nic ima ging we re
used for da ta ac qu i si ti on (GE He alt hca re, Hor ten,
Nor way). Left ven tri cu lar ejec ti on frac ti on was cal-
cu la ted by Te ic holtz for mu la (EDD2 (end-di as to lic
di a me ter) – EDS2 (end-systo lic di a me ter/ EDD2)
with M-mo de at pa ras ter nal long axis vi ew and by
mo di fi ed Simp son for mu la (EDV (end-di as to lic vo -
lu me) – ESV (end-systo lic vo lu me)/EDV) at api cal
fo ur cham ber vi ew. An te ri or-pos te ri or left at ri al
di a me ter was me a su red at the end of at ri al di as to -
le at pa ras ter nal long axis vi ew by M-mo de and
with the in ner ed ge-in ner ed ge con ven ti on.
STA TIS TI CAL ANALY SES
Me an va lu es for each gro up we re com pa red by
using the Stu dent’s t-test for con ti nu o us va ri ab les
and the Chi-squ a re test for ca te go ri cal va ri ab les.
Con ti nu o us va ri ab les we re ex pres sed as me an±SD.
Fre qu en ci es of ca te go ri cal va ri ab les we re de fi ned
as per cen ta ges (%). Va lu es of p < 0.05 we re con si -
de red sig ni fi cant.

RE SULTS
Tab les 1 and 2 sum ma ri ze the ba se li ne cli ni cal cha -
rac te ris tics of the study po pu la ti on. Me an age of
the pa ti ents was 63 ± 11 vs. 45 ± 14 ye ars (p< 0.001)
in PAF and con trol gro ups, res pec ti vely. PAF was
mo re fre qu ent in pa ti ents bet we en 50 and 75 ye ars
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that pe a ked in age 70. Fifty se ven (55%) in PAF and
19 (21%) pa ti ents in con trol gro up we re ma le sub-
jects (p< 0.001). His tory of co ro nary ar tery di se a se
(CAD) (32% vs. 11%, res pec ti vely; p=0.001), co ro -
nary ar tery bypass graft (CABG) ope ra ti on (17% vs.
5%, res pec ti vely; p=  0.014) and ce reb ro vas cu lar ac-
ci dent (CVA) or tran si ent isc he mic at tack (TI A)
(11% vs. 2%, res pec ti vely; p= 0.014) we re mo re
pre va lent in PAF gro up when com pa red to con trol
sub jects. The re was no dif fe ren ce in hyper ten si on
and di a be tes bet we en gro ups. Me an low den sity li -
pop ro te in cho les te rol (119±33 mg/dL vs. 109±29,
res pec ti vely; p= 0.26) and trigl yce ri de (143±93 vs.
144 ± 98, res pec ti vely; p= 0.95) le vels we re sta tis ti -

cally in sig ni fi cant bet we en PAF and con trol sub-
jects. Me an va lu es of left at ri al (LA) di a me ter for
PAF and con trol gro ups we re 37±7 mm vs. 31±4
mm (p< 0.001), res pec ti vely. Me an left ven tri cu lar
ejec ti on frac ti on was 57±15% in PAF gro up and
64±2% in con trol sub jects (p< 0.001).

DIS CUS SI ON
This is a ca se-con trol study to exa mi ne the risk fac-
tors that may con tri bu te to the on set of PAF. Pre-
vi o us stu di es ha ve well put for ward risk fac tors for
AF, but the ge ne ral conc lu si on is that it is dif fi cult
to as sess an un derl ying ca u se in all AF pa ti ents.8 Gi -
ven the risk fac tors for AF, one may sup po se that
sa me risk fac tors wo uld al so be en co un te red in
PAF. In the pre sen ted study, we ai med to exa mi ne
whet her es tab lis hed risk fac tors of AF al so exist in
pa ti ents with PAF. 

Spe ci fic car di o vas cu lar con di ti ons as so ci a ted
with AF inc lu de val vu lar he art di se a se (most of ten
mit ral val ve di se a se), CAD, and hyper ten si on, par-
ti cu larly when left ven tri cu lar hyper trophy is pre s-
ent. The re is a strong as so ci a ti on bet we en
hyper ten si on and CVA in AF, which is pro bably
me di a ted pri ma rily by em bo lism ori gi na ting in the
LA ap pen dix,9 but hyper ten si on al so in cre a ses the
risk of non car di o em bo lic stro kes in AF.9,10 The ef-
fect of ad van cing age in in cre a sing stro ke risk in
AF is mul ti fac to ri al.11 In pa ti ents with AF, aging is
as so ci a ted with LA en lar ge ment.12,13 His tory of he -
art fa i lu re and age>75 ye ars are in de pen dent pre-
dic tors of mor ta lity in pa ti ents with AF.14 At ri al
fib ril la ti on is a com mon early pos to pe ra ti ve comp -
li ca ti on of car di ac or tho ra cic sur gery.

Re sults of our study did not show dif fe ren ce
in hyper ten si on, di a be tes, LDL-C, and trigl yce ri de
le vels bet we en study gro ups. Pa ti ents with PAF
we re ol der com pa red to nor mal sub jects. Ma le gen-
der, his tory of CAD, CABG, pre vi o us CVA/TI A,
and left ven tri cu lar dysfunc ti on we re mo re pre va -
lent in PAF gro up. The se re sults ex cept hyper ten -
si on and di a be tes are com pa tib le with the ma jor
risk fac tors which are de fi ned by the CHADS2 sco -
re, that com pri ses con ges ti ve he art fa i lu re, hyper -
ten si on, age >75, di a be tes mel li tus, and his tory of
CVA or TI A.15,16
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PAF(n=103) Control (n=87) p
Age, years (mean±SD) 63±11 45±14 <0.001
Male, n (%) 57 (55) 19 (21) <0.001
History of CAD, n (%) 33 (32) 10 (11) 0.001
History of CABG, n (%) 18 (17) 5 (5) 0.014
Hypertension, n (%) 48 (46) 33 (37) 0.22
DM, n (%) 25 (24) 12 (13) 0.069
Previous CVA/TIA, n (%) 12 (11) 2 (2) 0.014
Concomitant drug therapy, n (%)
β-Blockers 51 (49) 10 (11) <0.001
Calcium Channel Blockers 14 (13) 16 (18) 0.36
ACEI/ARB 49 (47) 19 (22) 0.0001
Lipid lowering therapy 32 (31) 22 (25) 0.37
Aspirin/Clopidogrel 52 (50) 13 (15) <0.001

TABLO 1: Baseline clinical characteristics of the PAFand Control groups.

CAD: Coronary Artery Disease, CABG: Coronary Artery Bypass Graft, 
CVA/TIA: Cerebrovascular Accident/Transient Ischemic Attack, 
ACEI/ARB: Angiotensin converting enzyme inhibitors/Angiotensin receptor blockers.

PAF (n=103) Control(n=87) p
LDL-C (mg/dl) 119±33 109±29 0.26
Triglyceride (mg/dl) 143±93 144±98 0.95
TSH (µIU/ml) 1.2±0.9 1.2±0.9 0.52
WBC (K/mm3) 7580±2352 7472±2086 0.73
Platelets (K/mm3 x1000) 242±73 236±53 0.52
LA diameter (mm) 37±7 31±4 <0.001
LVEF (%) 57±15 64±2 <0.001

TABLO 2: Laboratory and Echocardiographic Findingsof the PAF and Control groups.

LDL-C: Low Density Lipoprotein Cholesterol, TSH: Thyroid stimulating hormone,
WBC: White Blood Cell, LA: Left Atrium, LVEF: Left Ventricule Ejection Fraction



CONC LU SI ON
We de ter mi ned a ma le pre pon de ran ce among PAF
pa ti ents. His tory of CAD, CABG and CVA/TI A are

mo re pre va lent among PAF gro up. LA is lar ger and
LVEF less di mi nis hed in PAF gro up than that of
con trol sub jects.
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