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ABSTRACT
In this study, P wave duration and dispersion (PWD) were measured in 30 heavy smoker, 30 light smoker and 30
nonsmoker subjects. There were no significant difference among heavy smokers, light smokers and nonsmokers
with respect to maximum P wave duration and PWD (117±9ms, 116±8ms, 115±6ms ANOVA p=0.78, and 48±10ms,
45±11ms, 43±8ms, one-way ANOVA p=0.14, respectively). Minimum P wave duration was also similar in three groups. (69±10 ms, 70±13ms, 72±9ms, one-way ANOVA p=0.51). We also found no dose dependent-relation between the duration of smoking, the number of cigarettes smoked, and P wave duration. Habitual cigarette smoking
alone does not alter P wave duration and PWD in otherwise healthy young subjects.
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ÖZET
Kronik Sigara ‹çicili¤inin P Dalga Süresi ve Dispersiyonu Üzerine Etkisi
Bu çal›flmada; 30 a¤›r sigara içicisi, 30 hafif sigara içicisi ve sigara içicisi olmayan 30 olguda P dalga süresi ve dispersiyonu (PWD) ölçülmüfltür. A¤›r sigara içicisi, hafif sigara içicisi ve sigara içicisi olmayan olgu gruplar›nda ölçülen maksimum p dalga süresi ve PWD s›ras›yla (117±9ms, 116±8ms, 115±6ms ANOVA p=0.78 ve 48±10ms,
45±11ms, 43±8ms, one-way ANOVA p=0.14) olarak bulundu, anlaml› fakl›l›k izlenmedi. Ayr›ca olgu gruplar›nda ölçülen minimum P dalga süresi de benzer bulunmufltur (69±10ms, 70±13ms, 72±9ms, one-way ANOVA p=0.51). Bununla birlikte sigara içim süresi, içilen sigara say›s› ve P dalga süresi aras›nda doz ba¤›ml› iliflki bulunmam›flt›r.
Sa¤l›kl› genç yafllardaki olgularda tek bafl›na kronik sigara içimi, P dalga süresi ve PWD üzerinde de¤ifliklik oluflturmamaktad›r.
Anahtar Kelimeler: Kronik sigara içimi, sempatik overaktivite, P dalga dispersiyonu.
INTRODUCTION
Smoking is a well established coronary risk factor, and it is known that the incidence of coronary artery disease
and the rate of sudden death are higher among smokers than nonsmokers (1-3). Although the underlying mechanisms are still unclear, sympathetic nerve hyperactivity caused by smoking is believed to be one of the reasons
for sudden death (4,5). On this direction, it has been shown that heart rate is lower after smoking cessation than
during smoking, presumably because sympathetic nerve activity, which is elevated during smoking, decreases
with smoking cessation (6,7). Previously, the influence of smoking on the heterogeneity of ventricular repolarization has been extensively studied although conflicting results have been reported (8-10). However, whether habitual smoking alters P wave duration and PWD has not been evaluated yet.
P wave dispersion (PWD) is a recent ECG marker that reflects discontinuous and inhomogeneous conduction of
sinus impulses (11,12). P wave duration and PWD have been reported to be influenced by the autonomic tone,
which induces changes in the velocity of impulse propagation (13). It has also been reported that increased
sympathetic activity results in increased PWD (14). We have hypothesized that putative role of sympathetic overactivity as a consequence of habitual smoking may affect P wave duration and PWD. Therefore, the objective of
this study was to investigate whether habitual smoking influences P wave duration and PWD and to determine
whether or not there is a dose-dependent effect of active smoking on P wave duration and PWD.
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METHOD
Sixty healthy smokers with a history of active smoking,
and age-gender matched 30 individuals, who never
smoked, were included to the study. Active smokers
were subclassified into two groups: 30 heavy smokers
(with smoking habit of ? 1 pack/day, mean 6.6 ±1.7 years) and 30 light smokers (with smoking habit of ≤1
pack/week, mean 11.2±3.7 years). All study subjects
were free from risk factors for coronary artery disease
apart from smoking and no subject was receiving any
medication at the moment of study. All subjects were
asked to refrain from smoking, food intake and caffeine containing beverages at least 2 hours before attending the study. All participants were taken to the test
room where they rested in supine position at least 15
minutes on a comfortable bed to stabilize heart rate.
Then, the 12-lead ECG recordings at a paper speed of
50-mm/s and 2mV/cm standardization were obtained
from all participants. Measurement of P wave duration
was carried out manually using a caliper. The onset of
P wave was defined as the point of the first visible upward departure of the trace from the bottom of the baseline for positive waves and as the point of first downward departure from the top of baseline for negative
waves. The return to the baseline of the bottom of trace in positive waves and the top of the trace in negative waves were considered to be the end of the P wave. All P-waves were checked for noise and if it was not
clear, the examination was repeated. At least three
consecutive beats were measured in each lead. When
the end of the P wave could not reliably be determined
these leads were excluded from the study. Also, to improve accuracy all measurements were performed with
magnifying lenses for defining the electrocardiogram
deflection. The difference between the maximum and
minimum P wave duration was calculated from the 12lead ECG and was defined as the PWD. We have also
investigated the association between the number of
years of habitual smoking or the number of cigarettes
smoked per day and P wave duration-PWD in smoker
group. Analyses of ECG parameters were performed by
two independent observers who were unaware of the
clinical details. Intra and inter-observer coefficients of
variation (standard deviation (SD) of differences between two observations divided by the mean value and expressed in percent) were found as 4.1 % and 4.3 % for
maximum P wave duration and 4.3 % and 4.4 % for
PWD, respectively.
Statistical analysis
All data were presented as mean value ± SD. Comparison of clinical and ECG variables among heavy smokers, light smokers and nonsmokers were performed
with one-way ANOVA. Comparison of categorical data
was performed by chi-square test. Relation between
the number of years of habitual smoking and the number of cigarettes smoked per day, and P wave durationPWD variables was assessed by Pearson’s correlation
coefficient. A p value <0.05 was considered as statistically significant.
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RESULTS
Clinical characteristics of each group are shown in Table-1.
Table 1: General characteristics of the study subjects.
Variable

heavy
smokers

Age (a)

39±8

light
nonsmokers
smokers
38±8

NS

Sex (women)

10

14

NS

Recovery HR

76±12

71±9

NS

BP systolic (mmHg)

117±6

114±8

NS

BP diastolic (mmHg)

76±6

74±6

NS

MVA (cm2)

1.42±0.32

-

-

Maximum mitral gradient (mmHg) 15.5±5.3

-

-

Mean mitral gradient (mmHg) 8.3±3.5
LA (cm)
LVEF (%)

-

-

4.16±0.5

2,93±0,5

<0.001

62±5

64±5

NS

There was no significant difference between each group in demographics of sex, age, blood pressure, and
heart rate. On physical examination no clinically significant disorder were detected in any of the study subjects. All study subjects had sinus rhythm. The number
of the leads in which P wave duration could be measured ranged from 8 to 12 leads. Maximum and minimum
P wave duration were found to be similar in heavy smokers, light smokers and nonsmokers. (Figure1-2). PWD
was also found to be identical in each group (Figure-3).

Figure 1: Comparison of maximum P wave duration in each group.

In addition, there was no significant correlation between
the number of years of habitual smoking, the number of
cigarettes smoked per day, and P wave duration or PWD
in the smoker group.
DISCUSSION
The results of this study suggest that P wave duration
and PWD are not altered either in heavy smokers or in
light smokers compared to that of nonsmokers. In addition, there is no association between the number of ye-
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Figure 2: Comparison of minimum P wave duration in each group.

Cigarette smoking is a well recognized risk factor for
cardiovascular disease and is known to promote the
development of atherosclerosis, thrombosis, acute
myocardial infarction and sudden death (1,3). Indeed,
smoking has been shown to enhance adrenergic activity (4,18). Lucini et al. using spectral analysis of RR interval and systolic arterial pressure variability, have indicated that habitual cigarette smoking induces selective alterations in neuronal control of SA node (19). However, to our knowledge, effect of the habitual smoking
on P wave duration and dispersion has not been studied, to date. Therefore, taking into account the increased sympathetic drive in habitual smokers we speculated that habitual smoking might affect P wave duration
and PWD, and to our knowledge, our study is the first
attempt to show effect of the habitual smoking on P wave duration and PWD.
From the clinical point of view, habitual cigarette smoking is a well established cardiovascular risk factor and
is a public concern. The fact that P wave duration and
PWD are not altered in habitual smokers does not ameliorate the other detrimental effects of cigarette. In addition, we included only a small number of young subjects, therefore, our results should be interpreted with
caution. Moreover, all study subjects were free from the
other cardiovascular risk factors.
CONCLUSION
Habitual cigarette smoking alone does not alter P wave
duration and PWD in otherwise healthy young subjects.
However, in case of accompanying coronary artery disease whether cigarette smoking to alter P wave duration and PWD remains to be determined.
REFERENCES

Figure 3: Comparison of PWD in each group.

ars of habitual smoking, the number of cigarettes smoked per day, and P wave duration or PWD.
P wave duration and PWD have been reported to be influenced by the autonomic tone, which induces changes
in the velocity of impulse propagation (13). Prolonged Pwave duration and increased PWD have been reported to
carry an increased risk for AF (1,11,15). Moreover, it has
also been suggested that P wave duration and PWD are
prolonged in patients with long-term AF compared to
short-term AF (16). Therefore, PWD can be used to separate patients with a high risk of AF during sinus rhythm
(13). Accordingly, Tukek et al.(15) suggested that increased sympathetic activity may cause significant increase
in PWD. As they observed that P wave duration and dispersion were increased in patients with paroxysmal AF
when compared with controls and that Valsalva maneuver normalized these changes, they supposed their findings could be related to beneficial effects of medications that decrease sympathetic tone in converting AF to
sinus rhythm. More recently, beta-blocker therapy has
been shown to reduce PWD in heart failure patients (17).

12 Kofluyolu Kalp Dergisi

1. Hallstrom AP, Cobb LA, Ray R Smoking as a risk factor for
recurrence of sudden cardiac arrest. N Eng J Med 1986;
314:271-5
2. Peters RW, Brooks MM, Todd L, Liebson PR, Wilhelmsen L
Smoking cessation and arrhythmic death: the CAST experience. J Am Coll Cardiol 1995; 26: 1287-92
3. Waters D, Lesperance J, Gladstone P, Effect of cigarette
smoking on the angiographic evalution of coronary atherosclerosis: A Canadian coronary atherosclerosis intervention trial
(CCAIT) substudy. Circulation 1996; 94: 614-21
4. Cryer PE, Haymond MW, Santiago JV, Shah SD Norepinephrine release and adrenergic mediation of smoking-associated hemodynamic and metabolic events. N Eng J Med 1976;
296:573-7
5. Hill P, Wynder EL Smoking and cardiovascular disease:effect of nicotine on the serum epinephrine and corticoids. Am
Heart J 1974; 87: 491-6
6. LaCroix AZ, Omenn GS Older adults and smoking. Clin Geriatr Med 1972; 8: 69-87
7. Lakier JB Smoking and cardiovascular disease. Am J Med
1992; 93:8S-12S
8. deBruyne MC, Hoes AW, Kors JA, Hofman A, van Bemmel
JH, Grobbee DE QTc dispersion predicts cardiac mortality in
the elderly: The Rotterdam Study. Criculation 1998; 97: 467-72
9. Dilaveris P, Pantazis A, Gialafos E, Triposkiadis F, Gialafos
J The effect of cigarette smoking on the heterogeneity of ventricular repolarization. Am Heart J 2001; 142:833-37

Hekim Karap›nar, MD

10. Ileri M, Yetkin E, Tandogan I. Effect of habitual smoking on
QT interval duration and dispersion. Am J Cardiol 2001; 88:
322-325
11. Dilaveris PE, Gialafos EJ, Andrikopoulos GK, et al. Clinical
and electrocardiographic predictors of recurrent atrial fibrillation. Pacing Clin Electrophysiol 2000; 23:352-358
12. Dilaveris PE, Gialofos JE P-wave dispersion: a novel predictor of paroxysmal atrial fibrillation. Ann Noninvasive Electrocardiol 2001; 6: 159-165
13. Cheema AN, Ahmed MW, Kadish AH, Goldberger JJ Effects of autonomic stimulation and blockade on signal-averaged P wave duration. J Am Coll Cardiol 1990; 26: 497-502
14. Leier CV, Meacham JA, Schall SF Prolonged atrial conduction: A major predisposing factor to atrial flutter. Circulation 1978; 57: 213-216
15. Tukek T, Akkaya V, Demirel S. Effect of valsalva maneuver
on surface electrocardiographic P wave dispersion in paroxysmal atrial fibrillation. Am J Cardiol 2000; 85: 896-899

Kofluyolu Kalp Dergisi

16. Dogan A, Acar G, Gedikli O, et al. A comparison of P-wave duration and dispersion in patients with short-term and
long-term atrial fibrllation. J Electrocardiol 2003; 36: 251-255
17. Camsari A, Pekdemir H, Akkus N, Yenihan S, Doven O, Cin
VG Long-term effects of beta blocker theraphy on P-wave duration and dispersion in congestive heart failure patients. A
new effect? J Electrocardiol. 2003; 36: 111-116
18. Kotamaki M Smoking induced differences in autonomic
responses in military pilot candidates. Clin Auton Res 1995; 5:
31-36
19. Lucini D, Bertocchi F, Malliani A, Pagani M A controlled study of
the autonomic changes produced by habitual cigarette smoking in healthy subjects. Cardiovasc Res 1996; 31: 633-6

Effect of Habitual Cigarette Smoking on P Wave ... 13

