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Abstract 
Background:  More than one billion people worldwide are still addicted to cigarettes. Every year, 3 million die from smoking 
related causes. Cigarette smoking is a major risk factor for cardiovascular disease and epidemiological studies have established 
a gradient of risk, the highest for containing smokers, intermediate for reformed smokers and the lowest for non-smokers. 
Methods: The 200 smoking people age above 20 years selected and same age of non alcoholic people of same age.  The ECG 
were recorded in lying down and resting position. The ECG results were analysed for Heart rate, P wave, PR interval, QRS 
duration, QTC interval, ST segment,  T wave, TP interval and frontal axis. 
Results: The heart rate beets were in non-smokers  was 74.86±7.98 and smokers was 80.28±9.12, duration  was 0.092±0.009 
and smokers was 0.087±0.020. P wave amplitude was 1.060.16 in non-smokers and 1.220.16 in smokers. P-R interval in 
seconds it was 0.1470.05 in non-smokers and 0.1560.03 in smokers. QRS in seconds it was 0.780.02 in non-smokers and 
0.0620.03 in smokers. Qtc interval in seconds was 0.4140.08 in non-smokers and 0.4190.08in smokers. T wave was 100% 
normal in non-smokers and 91% normal in smokers, T wave was abnormal in 8% of smokers. ORS frontal axis in degrees was 
53.024.7 in non-alcoholic and 44.623.6in smokers. 
Conclusion: The present study shows smokers are more porn to cardio vascular diseases, the early finding of ECG 
abnormalities helpful to prevent cardiac diseases. 
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INTRODUCTION 
One billion people worldwide are addicted to cigarettes. 
Every year 3million die from smoking related causes[1]. 
Cigarette smoking is a major risk factor for cardiovascular 
disease and epidemiological studies have established a 
gradient of risk, the risk is more in smokers, moderate for 
reformed smokers and the lowest in non smokers[2]. Men 
under 65 years of age smoking 25 or more cigarettes a day 
had a relative risk of developing coronary heart disease of 
2.6 times that of non smokers. Tobacco consumption is the 
cause of the preventable deaths globally. Tobacco is 
consumed in the form of cigarettes. It contains nicotine 
which causes physical and psychological dependencies. 
Nicotine facilitates conduction block, re-entry and it 
increases the vulnerability to ventricular fibrillation. 
Nicotine and other components of cigarette can produce 
profound changes in the heart, which can be assessed by 
doing an ECG, which is cheapest and most reliable method 
for assessing cardiovascular abnormalities.  It was 
estimated that there were 100 million deaths worldwide in 
the 20th century and currently, there are 5.4 million deaths 
every year. It has also been estimated that by 2030, there 
will be more than 8 million deaths every year. Nicotine, 
which is the main component of tobacco, causes sudden 
coronary death[3]. Nicotine also causes cardiac death by 
provoking ventricular arrhythmias. The cardiac effects of 
nicotine are attributed to the release of catecholamine , 
which are released due to the binding of nicotine to the 
nicotinic cholinergic gate on the cation channels in 
receptors throughout the body. A longer retention of 
nicotine occurs in the blood and in other specific tissues 
such as the oesophagus, fundus ,antrum, spleen, caecum, 
pancreas, testes, heart and the muscle via a constant 

exposure. Nicotine facilitates a conduction block and a re-
entry and it increases the vulnerability to a ventricular 
fibrillation. Nicotine is a potent inhibitor of the cardiac A 
type potassium channels, which contributes to the changes 
in the electrophysiology and it also induces arrhythmias 
[4,5]. There has been a growing recognition of the 
importance of the autonomic nervous system in 
cardiovascular disease. Various measures of heart rate 
variability evaluate changes in beat-to-beat interval 
durations using ambulatory ECG. Various measures of 
heart rate variability provide quantitative indicators of 
cardiac autonomic function. Studies have documented the 
increase in heart rate variability shortly after smoking 
cessation. Changes in heart rate and heart rate variability 
are also described in association with acute passive 
smoking or exposure to respirable suspended particles[6,7].  
Cigarette smoking contributes to the loss of over 5 million 
lifeyears annually in the United States. Nearly 20% of all 
coronary heart disease deaths can be attributed to smoking. 
Smoking, therefore, is one of the most important 
modifiable risk factors for cardiovascular disease and 
myocardial infarction [8,9]. Cigarette smoking leads to 
hypoxemia and endothelial dysfunction which accelerate 
atherosclerotic changes, increasing smokers’ risk for 
cardiovascular disease. The 12-lead electrocardiogram is a 
routine, inexpensive tool for assessment of cardiovascular 
disease and cardiovascular disease risk in both clinical and 
research settings, and ECG changes powerfully predict 
future cardiovascular disease events. Large, population-
based studies have described a higher prevalence of 
smoking in subjects with ECG abnormalities and 
demonstrated that ECG abnormalities are associated with 
increased cardiovascular disease events and death. 
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Although the strong relation between smoking and  is well-
established, there are relatively few data that prospectively 
described ECG changes following a smoking cessation 
attempt. Furthermore, most of the existing data about CVD 
and smoking is from older cohorts that are not 
representative of today’s smokers, who tend to be more 
overweight, are more likely to be female, and to have lower 
socioeconomic status[10,11].  
 

MATERIALS AND METHODS 
The 200 smoking people age above 20 years selected and 
same age of non alcoholic people of same age.  The ECG 
were recorded in lying down and resting position. The ECG 
results were analysed for Heart rate, P wave, PR interval, 
QRS duration, QTC interval, ST segment,  T wave, TP 
interval and frontal axis. 
 

RESULTS: 
The heart rate beets were in non-smokers  was 74.867.98 
and smokers was 80.289.12, duration  was 0.0920.009 and 
smokers was 0.0870.020. P wave amplitude was 1.060.16 
in non-smokers and 1.220.16 in smokers. P-R interval in 
seconds it was 0.1470.05 in non-smokers and 0.1560.03 in 
smokers. QRS in seconds it was 0.780.02 in non-smokers 
and 0.0620.03 in smokers. Qtc interval in seconds was 
0.4140.08 in non-smokers and 0.4190.08in smokers. T 
wave was 100% normal in non-smokers and 91% normal in 
smokers, T wave was abnormal in 8% of smokers. ORS 
frontal axis in degrees was 53.024.7 in non-alcoholic and 
44.623.6in smokers. The present study is concentrated on 
ECG changes in smokers and nonsmokers(Table 1). 
 

ECG Report 
Normal 

Individuals 
Smokers 

Heart Rate 
Beets 74.867.98 80.289.12 
Duration 0.0920.009 0.0870.020 

P – Wave Amplitude 1.060.16 1.220.16 
P – R intervals In seconds 0.1470.05 0.1560.03 

QRS complex 
In seconds 0.780.02 0.0620.03 
IE 200(100%) 184(92%) 

ST Segment NSST 0 16(8%) 
QTc Interval In seconds 0.4140.08 0.4190.08 

T wave 
Normal 200(100%) 182(91%) 
Abnormal 0 18(9%) 

QRS Frontal Axis In degrees 53.024.7 44.623.6 
Table 1. ECG report of Normal individuals and 

Smokers 
 
Discussion 
Smoking is the most important risk factor for the coronary 
artery disease. Smoking is known to have multiple ECG 
effects; however, the temporal relationship of the ECG 
changes to an act of smoking is not known. Ahn Von found 
that cigarette smoking during hypoxia increased the 
amplitude of the P waves. This might be due to 
development of corpulmonale subsequently producing right 
atria hypertrophy as a result of chronic smoking[12].  
The study of  Renukadevi et al  widening of the QRS 
complex and shortening of the QTc interval in smokers and 
non smokers[13]. The similar results shown by study done 
by Karjalainen et al, which explained that a shortened QT 

interval was as a risk factor for smokers, which could cause 
death. The shortened QT and ST segments  warn that there 
may be Shortening in the ventricular filling phase, during 
which the coronary supply occurs. This may lead to an 
insufficient myocardial perfusion, which may invite 
ischaemic episodes. Such altered ventricular electrical 
activities, like a widened QRS complex and a shortened ST 
segment also predisposes smokers to episodes of 
arrhythmia[14]. 
In the general population, major and minor ECG changes 
predict increased mortality [15]. Individuals who smoke are 
more likely to have ECG findings consistent with ischemic 
heart disease, structural heart disease and cardiac rhythm 
disorders [16]. In study of Adam D. Gepner[17] on 
average, being nearly a decade younger than participants in 
population-based studies, the smokers in our study had 
notably more major ECG abnormalities than has been 
observed in the general population[18,19].  
Autonomic nervous system may play an important role in 
cardiovascular diseases. HRV is useful in non- invasive 
quantification of autonomic nervous system[20]. Large 
epidemiological studies have also linked an increased risk 
of coronary artery disease, death and cardiac mortality with 
decreased HRV in general populations. Although it is clear 
that low HRV has a negative prognostic impact, it is 
important to point out that causality and mechanisms have 
not been established. Decreased HRV among smokers is 
also shown in a few studies[21,22]. A study of acute 
tobacco smoke exposure to small numbers of volunteers 
has shown significant HRV changes[23]. Studies have also 
documented increase in HRV immediately after smoking 
cessation[24,25]. The component of tobacco smoke that is 
responsible for autonomic dysfunction is not known. 
Carbon monoxide was implemented in some studies. Role 
of nicotine is still not clear in the causation of autonomic 
dysfunction, since nicotine patches that release high level 
of nicotine are shown to have minimal effect on HRV. RSP 
may be the main culprit. A study of healthy volunteer had 
shown that 100 μg/m3 increase in 4 h RSP exposure was 
associated with approximately a 25 ms decline in both 
SDNN and r-MSSD[23]. 
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