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Electrocardiographic changes in smokers
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Abstract:

Background: In India, tobacco kills 8-10 lakh people each year and majority of these deaths occur in young
age. An estimate says that an average of five-and-a-half minutes of life is lost for each cigarette smoked. A 12-
lead electrocardiogram (ECG) is a routine, inexpensive tool for assessment of cardiovascular disease in both
clinical and research setting and ECG changes powerfully predicts future CVD events Hence  the present
study is carried out to demonstrate the effects of smoking on electrocardiogram and thereby creating awareness
and the potential benefits of primordial prevention in such population. Materials and methods: This study was
carried out in the department of Physiology, Sri Venkateswara medical college, Tirupati, Andhra Pradesh,
India. Informed consent was obtained from all the participants. The study group comprised of 45 males with
age range between 40 and 55years and 45 age matched males as controls. The smokers in this study were
that smoking 11-20 cigarette/day for last 15 years. Questionnaires were administered to provide the details
about their smoking habits.

Results: In the present study of 90 subjects, 45 non - smokers and 45 smokers, who smoke 11 - 25 cigarettes per
day for the past 15 years. In this case-control study, it was found that abnormalities in  ECG parameters were
more likely to be prevalent in smokers as compared to non-smokers. QTc-interval increased with increase in
pack years of smoking. P-wave duration, PR-interval,

Conclusion: This study  clearly showed the importance of ECG evaluation in young healthy smokers.
These ECG abnormalities indicate cardiovascular risk in term of cardiac arrhythmia, pulmonary arterial
hypertension, heart blocks etc in such subjects.
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I.  Introduction

In India, tobacco kills 8-10 lakh people each year and majority of these deaths occur in young age. An
estimate says that an average of five-and-a-half minutes of life is lost for each cigarette smoked (1). Tobacco
smoke is a complex, dynamic and reactive mixture containing an estimated 5,000 chemicals. Many of them can
harm our body in various aspects (2). Nicotine is one of the toxins present in tobacco smoke (3). It is found to
have effect on person’s catecholamine & cortisol secretion (4), (5).

Smoking of tobacco is done in various forms like cigar, cigarette, beedi, hukka, pipe, etc. Beedi and
cigarette smoking is highly prevalent in rural as well as urban India (6). Tobacco smoking is one of the
well known modifiable risk factor for atherosclerosis, coronary heart diseases, lung & oral cancers, chronic
obstructive pulmonary diseases, etc (7). Tobacco is consumed in many ways such as chewing, smoking, etc (8).

A 12-lead electrocardiogram (ECG) is aroutine, inexpensive tool for assessment of cardiovascular
disease in both clinical and research settingand ECG changes powerfully predicts future CVD  events  (9).
Hencethe present study is carried out to demonstrate the effects of smoking on electrocardiogram and
thereby creating awareness and the potential benefits of primordial prevention in such population.

Il. Materials and methods

This study was carried out in the department of Physiology, Sri Venkateswara medical college,
Tirupati, Andhra Pradesh, India. Informed consent was obtained from all the participants. The study group
comprised of 45 males with age range between 40 and 55years and 45 age matched males as controls. The
smokers in this study were that smoking 11-20 cigarette/day for last 15 years. Questionnaires were administered
to provide the details about their smoking habits. The age, body weight, height and other physical measurements
were obtained. All the recruited subjects were neither alcoholic nor having any form of diseases or ailment.
Hence, all male subjects included in the present study were apparently normal healthy individual.
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I11. Results
The baseline characteristics of smokers and non smokers are given in Table 1. There were no
significant differences in age, height, weight and BMI between the groups. But, Heart rate (p<0.001), systolic
blood pressure (p<0.001) and diastolic blood pressure (p<0.001) were significantly high in smokers when
compared to controls.

Table 1. Baseline characteristics of smokers and non smokers.

SI.No Parameter Smokers Non smokers P value
1 Age (years) 43.0+3.76 44,56 + 3.45 0.66

2 Height (cms) 168.68 + 6.66 166.68 + 5.83 0.82

3 Weight (kg) 61.16 + 4.17 59.64 + 4.42 0.21

4 BMI (kg/m?) 2156 +2.14 2156 +2.14 0.96

5 HR (bpm) 83.24 +2.04 78.24 + 2.57 0.001
6 SBP (mmhg) 126.51 +5.61 114.82 + 6.30 0.001

7 DBP (mmhg) 88.99 + 4.26 76.05 + 4.40 0.001

Data expressed as mean and standard deviation. BMI: Body mass index, HR: Heart rate, SBP: Systolic
blood pressure, DBP: Diastolic blood pressure.

Table 2. Prevalence of ECG abnormities between young smokers and non smokers.

Non-smokers Smokers val
(n=45) (n=45) p-value
ECG with abnormalities 4 (9.75 %) 36 (80 %)
ECG without abnormalities 41 (91.11 %) 9 (20 %) < 0.000

Table 3. Comparison of ECG parameters between non-smokers and smokers

ECG parameter No smokers Smokers p-value
Heart rate (bpm) 75.36 + 3.76 91.34 + 8.67 < 0.000
P wave (ms) 83.60 +7.34 79.56 + 3.45 <0.004
PR interval (ms) 142.34 + 3.45 131.23 + 2.34 <0.008
QRS duration (ms) 86.45 +12.23 81.34 +5.43 <0.240
ST segment (ms) 121.34 + 6.56 102.45 + 3.45 <0.001
R-R interval (ms) 823.40 +43.39 666.45 +12.45 < 0.000
QT interval (ms) 342.56 + 16.45 329.45 +22.43 <0.096
QTc interval (ms) 375.45 +21.45 417.45 + 32.45 <0.000

Data expressed as mean and standard deviation.

IV. Discussion

In the present study of 90 subjects, 45 non - smokers and 45 smokers, who smoke 11 - 25 cigarettes per
day for the past 15 years. There were no significant difference in the baseline parameters like age, height,
weight, and body mass index, on calculating the mean and the standard deviation.

In this case-control study, it was found that abnormalitiesin ECG  parameters were more likely to
be prevalent in smokers as compared to non-smokers. QTc-interval increased with increase in pack years of
smoking. P-wave duration, PR-interval,

QRS-duration  and RR-interval tended to decrease with increase in the number of pack. QT-interval
and ST-segment duration tended to decrease with increase in the number of pack years more so in
males. In this study increase in resting heart rate is an indicator of high sympathetic tone (10). Increase in
heart rate could be due to stimulation of sympathetic ganglia and discharge of catecholamines from adrenal
medulla (11). Increase in P-wave amplitude might be due to the reduced right ventricular compliance
subsequently producing right atria hypertrophy as a result of chronic smoking.

Cigarette smoking increases the velocity of conduction and shortens the effective refractory period at
the AV node (11). This  could predispose to greater incidence of cardiac rhythm disorders

insmokers. QT-interval and STsegments duration  indicate shortened duration of ventricular
repolarization. The cardiomechanical correlate of this finding is that there may be shortening in the entricular
filling phase, during which the coronary supply occurs. This may lead to an insufficient
myocardial perfusion, which may invite ischemic episodes. Increase in QTc interval may because of ventricular
repolarization is altered inyoungsmokers.  The difference in the heterogeneity of ventricular
repolarization between smokers and non-smokers are mainly due to heart rate difference between two groups
(11). In our study, we have tried to establish a newer cardiovascular risk stratification method for coronary
artery disease in smokers in term of ECGchanges depending upon number of pack years and factors like age and
sex of the patients. Different ECGparameters were statistically compared between different groups of patients
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taking into account age, quantity and duration of smoking in terms of pack years. Thus, In the general
population, major and minor ECGchanges  predict increased mortality (12).

Individuals who smoke are more likely to have ECG findings consistent with ischemic heart disease
(13), structural heart disease (14), and cardiac rhythm disorders (15). Such changes have been found even in
young individuals with lesser number of pack years. So, the present study provides a cost effective,
noninvasive cardiovascular disease risk stratification in smokers.

V. Conclusion
This study clearly showed the importance of ECG  evaluation in young healthy smokers. These ECG
abnormalities indicate cardiovascular risk in term of cardiac arrhythmia, pulmonary arterial hypertension, heart
blocks etc in such subjects. As this procedure is non-invasive, cost effective, easily available and simple to
evaluate so it is potentially an effective and yet a simple method for cardiovascular risk evaluation in smokers.
Further large scale studies may be required to see whether these ECG abnormalities reverse after quitting
smoking.
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