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ABSTRACT

Background and Objectives : Although cigarette smoking is a known risk factor of sudden cardiac death,
little is known about the effects of smoking on the heart. QT interval and QT dispersion prolongation have
been associated with a lowered ventricular fibrillation threshold and the occurrence of sudden cardiac death.
The aim of this study was to clarify the acute effects of cigarette smoking on the QT interval and dispersion.
Subjects and Methods : The study population consist of 30 young male cigarette smokers, (with a mean age,
and body mass index of 262 years ; and 22.342.1 kg/m?) respectively. Standard 12-lead surface electrocar-
diograms were recorded, at immediately before, during, and 5 minutes after, smoking 3 cigarettes. The RR
interval, maximum and minimum QT intervals, QT dispersion (QT maximum-QT minimum), and the rate-
corrected QT dispersion were all evaluated. Results : The RR interval was significantly reduced after 1
cigarette smoking (8854200 vs. 730+110 ms, p<0.01). The maximal QTg, interval was significantly longer
after smoking 1 cigarette (415+21 vs. 442+21 ms, p<0.01), but the minimum QTg, interval showed no
significant changes (369+23 vs. 376422 ms, p=0.11). The QTg, dispersion (40414 vs. 52412 ms, p<0.01) and
QT dispersion (42414 vs. 58+14 ms, p<0.01) were significantly increased after smoking. Conclusion : In
young males, smoking acutely increases the maximum QT interval and QT dispersion. These changes may
explain the higher risk of sudden cardiac death. (Korean Circulation J 2003533(1):58-62)
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Fig. 1. Main QT measurement techniques. A : from
beginning of the earliest QRS complex fo return of the
repolarization trace to the isoelectric line, B : from
beginning of the earliest QRS complex to the infe-
rsection of a tangent to the downslpoe of the major
repolarization wave with the isoelectric line, C : from
beginning of the earliest QRS complex fo the nadir
between the T wave and the following U wave.
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Table 1. Mean changes of ECG parameters after smoking

Before 1 cigarette 2 cigarettes 3 cigarettes 5 minutes after "

smoking smoking smoking smoking smoking
RR interval (ms) 885 +£200 730 =110 732 +111 742 +103 779 *£116 <0.01
Axis (*) 67 =+ 28 65 +£ 30 64 £ 29 66 =+ 31 66 + 30 0.06
Sokolow (mV) 260+ 8.2 267+ 7.4 257+ 7.6 253+ 7.0 253+ 7.5 0.29
Cornell (mV) 154+ 6.2 154+ 5.6 158+ 6.6 151+ 6.9 149+ 6.7 0.99
QTsc max interval (ms) 415 £ 21 442 + 21 436 + 20 435 + 18 435 + 20 <0.01
QTrc max interval (ms) 405 + 15 418 + 18 413 + 16 413 + 16 417 + 16 <0.01
QTec min interval (ms) 372 £ 22 381 + 23 374 + 22 372 + 15 374 + 19 0.1
QTrc min interval (ms) 363 + 18 360 £ 21 355 + 23 354 + 17 357 + 17 0.56
QTzc dispersion (ms) 40 + 14 52 +12 52 + 16 54 + 15 55 + 14 <0.01
QTrc dispersion (ms) 42 + 14 58 + 14 58 =+ 19 60 £ 18 60 £ 16 <0.01

Data are expressed as mean=SD. * :
postsmoking of 1 cigarette, QTsc :
Fridericia’s formula, min : minimum, max : maximum

p<0.01
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Fig. 2. Linear graphs showing average changes of QT
dispersion.

Table 2. Multiple regression analysis with QT Bc dispersion
postsmoking as dependent variable

Standard
Variable B error of  Beta Significance
estimate
Age 1.88 0.23 0.004 0.939
4RR interval  —2.40 0.78 —0.026 0.775
4 QTse max 1.03 0.57 1.848 0.001
4 QT e min -1.02 0.04 —1.504 0.001

Multiple v =0.999, 72=0.998, standard error of esti-
mate 1.25, p=0.001. Beta : standardized coefficient of
regression, B : regression coefficient, 4QTsc max : differe-
nce maximum QT interval using Bazett's formula bet-
ween pre- and postsmoking of 1 cigarette, 4QTscmin :
difference minimum QT inferval using Bazett's formula
between pre- and postsmoking of 1 cigarette, 4/RR
interval : difference of RR interval between pre- and
postsmoking of 1 cigarette
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corresponds to a two-tailed paired f-test comparing subjects pre- and
corrected QT interval using Bazett's formula, QTec :

corrected QT interval using

- 39 RR 74, QRS F, QRS voltage, ¥
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