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The Acute Effect of Cigarette Smoking on 
QT Dispersion 
 

 
Abstract 
Background: Cigarette smoking has several known detrimental 
effect on cardiovascular system.  QT dispersion (QTd) is among the 
important predictors of cardiac death. 
 
Objective:  To assess the acute effect of smoking of a single stan-
dard cigarette on QT and QTc (corrected QT) dispersion, hence on 
the risk of ventricular arrhythmias in healthy smokers and non-
smokers. 
 
Methods: 111 healthy men with a mean±SD age of 32.5±10.2 years 
and with normal ECGs were included in this study.  Two standard 
12-lead ECGs were recorded for each subject; one baseline at least 
one hour after last smoking and the other, 7-10 minutes after smok-
ing of a single standard filtered cigarette.  The mean QT and QTc 
dispersion before and after smoking in different age groups in non-
smoker and smokers with different backgrounds of smoking habits 
were compared. 
  
Results: In the baseline ECG, the mean±SD QTd and the mean±SD 
QTc dispersion were 47±15, and 53±16 ms, respectively.  These 
values increased to 57±16, and 60±16 ms, respectively in the second 
ECG (p<0.001).  A significant rise in QTd was consistent in all age 
groups of non-smokers and smokers with different smoking back-
grounds. 
 
Conclusions: Smoking of even a single cigarette in both smokers 
and non-smokers can lead to a rise in QTd. 
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Introduction 
 

T interval dispersion in 12-lead ECG has been of clinical 
interest since 1990 when it was reported for the first time by 
Day et al, as a predictor of arrhythmia risk in patients with 

long QT intervals.1  It was then applied to various clinical conditions 
including acute myocardial infarction, diabetes, hypertrophic cardio-
myopathy, sustained ventricular tachycardia,etc.2,3 Prolonged QT 
dispersion can predict ventricular arrhythmias due to excessive loss 
of synchronization of ventricular repolarization.  On the other hand, 
cigarette smoking has several detrimental effects on cardiovascular
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system.  The acute effects of cigarette smoking are 
mainly attributed to nicotine, although the existing 
carbon monoxide can also disturb tissue oxygen 
delivery and increase vascular permeability.4  

Nicotine has several known pathophysiologic 
effects including tachycardia, increased blood 
pressure, and cathecolamine release, particularly 
within the short period after smoking.5-8 Since nico-
tine is a nonspecific blocker of potassium channels, 
it can prolong the action potential duration and de-
polarize membrane.8 Our study was conducted to 
determine the acute effect of cigarette smoking on 
QT dispersion. 
 
Patients and Methods 
 
After taking a written consent, 115 apparently 
healthy volunteer men were enrolled in this study.  
None of them had a history of heart disease, hyper-
tension, drug consumption or any major clinical 
problems.  After taking a standard 12-lead baseline 
ECG, individuals with bundle branch block, ar-
rhythmia (except sinus arrhythmia), atrio-ventricular 
block, QT prolongation, ischemia and/or previous 
infarction were excluded from the study.  The 111 
remaining subjects were aged between 18 and 64 
years with a mean±SD age of 32.5±10.2 years.   

Eleven of our subjects were non-smokers, and 
63 were regular smokers but with history of ≤5 
pack-year smoking.  The remaining 37 men were 
heavy smokers (>5 pack-year). We also checked 
the cases for effect of age on QTd, so QTd was 
compared separately among three age groups (18-
24, 25-40, >40 years old). 

All of the participants were asked not to smoke 
at least for one hour prior to the study.  Then, a 
baseline standard surface 12-lead ECG was re-
corded.  The ECG paper speed recorder was set at 
50 mm/s. 

The subjects were then asked to smoke a sin-
gle standard filtered cigarette containing 1.7 mg of 
nicotine.  A second ECG was recorded seven to 
ten minutes afterwards. 
 
QT Analysis 

QT intervals were measured manually by mag-
nifying lens in all 12 leads of both electrocardio-
grams.  QT interval was measured as the time from 
the onset of QRS complex to the end of the T-wave 
defined as the return to TP baseline.  When U-
wave was present, the QT interval was measured 
to the nadir of the curve between the T and U 
waves.2  When the end of the T wave could not be 
identified, the lead was not included.  At least two 
consecutive cycles were measured in each of the 
standard 12 leads.  Based on these values, the 
mean QT was calculated.  A minimum of nine leads 
including at least four precordial leads, were re-
quired for calculation of QT disperesion. 

The QT dispersion, defined as the difference 
between the maximum and minimum QT interval 
occuring in any of the 12 ECG leads was calculated 
for each subject. 

We measured dispersion of the QT interval on 
both absolute and corrected heart rate values.  

We used both Bazett’s formula (QTc1= 

QT/ RR ) and the equation suggested by Hodges 
et al, as QTc2 = QT + 1.75 (rate – 60).9 
 
Results 

Among 111 subjects, the mean±SD QT dispersion 
(QTd) and the mean±SD corrected QTd’s (QTc1d 
and QTc2d) were 47±15, 63±19, and 53±16 ms, 
respectively. After smoking a single cigarette the 
same parameters increased significantly (p<0.001) 
to 57±16, 72±19, and 60±16 ms, respectively. (Ta-
ble 1)   

Table 1: Mean QTd and QTc2d in subjects with different smoking backgrounds. 

  
Mean±SD QTd (ms)  Mean±SD QTc2d (ms) 

Smoking Habit Number Before smoking After smoking  Before smoking After smoking 

Non-smoker 11 48±21 58±22* 54±19 67±23* 

<.5 pack-year 63 46±14 57±15** 53±16 59±14* 

5-10 pack-year 19 48±16 57±15* 53±17 61±17a 

>10 pack-year 18 47±15 58±14** 50±12 60±14* 

Total  111 47±15 57±16** 53±16 60±16** 

SD: Standard deviation; QTd: QT dispersion; QTc2d : QT dispersion corrected by Hodges’ formula; Statistically significant at 
ap<0.05, *p<0.01, **p<0.001 
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Regardless of age/or duration of smoking, there 
was a statistically significant difference between 
QTd’s, QTcd’s and QTc2d’s before and after smok-
ing, in all subgroups except for those aged 18 to 24 
years in whom there was significant increase in 
QTd after smoking but the magnitude of rise in 
QTc1d and QTc2 d was not statistically significant 
(Table 2)  
  
Discussion 
 
There are strong links between cigarette smoking 
and cardiac arrhythmias.  Nicotine has a direct ef-
fect, on cardiac conductive system which cannot be 
prevented by prior beta-blocker therapy.10 Cigarette 
smoking is a strong independent risk factor for 
post-myocardial infarction ventricular fibrillation.11 
The association between smoking and ventricular 
ectopy has been shown in young university stu-
dents who had no evidence of heart disease.12 To-
bacco use within the 24 hours before myocardial 
infarction may predispose to cardiac rhythm distur-
bance, irrespective of the infarct size.13 ECG 
changes including repolarization abnormalities 
were among short term predictors of sudden car-
diac death in 28 years follow-up of 4545 individuals 
in the Framingham heart study, while cigarette 
smoking was among factors which had a greater 
long-term pure effect on sudden cardiac death.14 
Tobacco smoking increases the risk of sudden car-
diac death and smoking cessation is accompanied 
by a marked reduction in death rate due to ar-
rhythmia.15  Even smoking of light cigarettes is not 
likely to result in a significant decrease of the risk 
for myocardial infarction or sudden cardiac death 
as well as lung disease. 16 In an animal study, in-
jection of bioequivalent nicotine doses to smoking 
of two standard cigarettes, caused unifocal ven-
tricular arrhythmias (89%), multifocal ventricular 
arrhythmias (83%), salvos (50%) and sustained 
ventricular tachycardia (33%).17  

On the other hand, QTd is a reliable index of 
abnormalities in myocardial repolarization and is 
able to predict occurrence of early severe post-
myocardial infarction arrhythmias and also can 
predict cardiovascular mortality in normal individu-
als.18 Regional differences in the duration of the 
action potential of the M cells may be the basis for 
QTd.19 

Based on this study, cigarette smoking in-
creases QTd which is a predictor of cardiac arryth-
mias. The consistency of this result among all dif-
ferent age groups, non-smokers and smokers with 
different smoking backgrounds shows that smoking 
of even a single cigarette can potentially increase 
the risk of sudden cardiac death in all individuals. 

So it is the responsibility of physicians and 
health care providers to discourage smoking of 
even a single cigarette, in the whole community. 
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