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INTRODUCTION 
Portuguese merchants introduced tobacco in the16th 

century and now India is one of the largest producer and 

consumer of tobacco.
1
 Tobacco use is one of the biggest 

public health threats, the world has ever faced and ranks 

second as a cause of death in the world.
2
,
3

a major preventable cause of premature death and disease 

worldwide.
4
Among the various forms of tobacco u

cigarette smoking is the most common form and 

prevalent addictive habits, influencing the

human beings. Cigarette smoking continuous to be the 

major health problem in developing countries such as 

India. Annually smoking accounts for 5 mill
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Cigarette smoking is an important risk factor for the development of dyslipidemia, leading to 

cardiovascular morbidities. Dyslipidemia occurs in the form of an increase in Total cholesterol, LDL

C levels are reduced in smokers. This study is taken in the context of studying the lipid profile 

in young healthy male smokers and non-smokers in a rural population, Pondicherry. Methods:

sectional study conducted over a period of two years.100 healthy subjects were included. They were divided into two 

groups as smokers (n=50) and non-smokers (n=50).A complete lipid profile is done for all. 

significantly higher mean value of Total cholesterol, LDL-C, and triglycerides when compared 

C value significantly lower in smokers than non-smokers. Conclusion: Cigarette smoking significantly alters the 

lipid profile of smokers and the severity increases with the quantity of smoking per day and duration of smoking.
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Portuguese merchants introduced tobacco in the16th 

century and now India is one of the largest producer and 

Tobacco use is one of the biggest 

public health threats, the world has ever faced and ranks 
3 

Tobacco use is 

a major preventable cause of premature death and disease 

Among the various forms of tobacco use, 

cigarette smoking is the most common form and 

prevalent addictive habits, influencing the behaviour of 

Cigarette smoking continuous to be the 

major health problem in developing countries such as 

5 million deaths 

worldwide, 10 lakh deaths in India and estimated to cause 

more than 8 million deaths by 2030 worldwide.

Cigarette smoking is postulated as associated with 

increased risk of a variety of medical disorders. The 

prevalence of pulmonary and cardi

high in smokers. Cigarette smoking act as a major 

preventable independent risk factor for atherosclerosis, 

coronary artery disease, and peripheral disease.

to three-fold increase in the risk of myocardial infarction 

has generally been noted among current cigarette 

smokers. Several possible explanations have been offered 

for this association, including arterial blood coagulation, 

impairment of arterial wall, changes in blood lipid and 

lipoprotein concentration.10 Lipids pla

almost in all aspects of biological life. Some of these 

roles include serving as hormones precursors, helping in 

digestion, providing energy, storage function, and 

metabolic fuels; acting as functional and structural 

compounds in bio-membranes and forming insulation to 

allow nerve conduction or to prevent heat loss.

profile abnormalities are said to be the underlying major 

risk factor and may even be essential for the common 

occurrence of atherosclerotic vascular disease. Various

mechanisms leading to lipid alteration by smoking are

Nicotine stimulates sympathetic adrenal system leading to 
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of General Medicine, Aarupadai Veedu Medical College and Hospital, 

Cigarette smoking is an important risk factor for the development of dyslipidemia, leading to 

cardiovascular morbidities. Dyslipidemia occurs in the form of an increase in Total cholesterol, LDL-C, triglycerides. 

ed in smokers. This study is taken in the context of studying the lipid profile 

Methods: A comparative cross-

included. They were divided into two 

smokers (n=50).A complete lipid profile is done for all. Results: Smokers have 

and triglycerides when compared to non-smokers. Mean 

Cigarette smoking significantly alters the 

quantity of smoking per day and duration of smoking. 

Kirumampakkam, Pondicherry, 

lakh deaths in India and estimated to cause 

ion deaths by 2030 worldwide.
5,6

 

Cigarette smoking is postulated as associated with 

increased risk of a variety of medical disorders. The 

prevalence of pulmonary and cardiovascular disorders are 

high in smokers. Cigarette smoking act as a major 

preventable independent risk factor for atherosclerosis, 

coronary artery disease, and peripheral disease.
7,8,9 

A one 

risk of myocardial infarction 

enerally been noted among current cigarette 

smokers. Several possible explanations have been offered 

for this association, including arterial blood coagulation, 

impairment of arterial wall, changes in blood lipid and 

Lipids play an important role 

almost in all aspects of biological life. Some of these 

roles include serving as hormones precursors, helping in 

digestion, providing energy, storage function, and 

metabolic fuels; acting as functional and structural 

mbranes and forming insulation to 

allow nerve conduction or to prevent heat loss.
11

 Lipid 

profile abnormalities are said to be the underlying major 

risk factor and may even be essential for the common 

occurrence of atherosclerotic vascular disease. Various 

lipid alteration by smoking are(a). 

Nicotine stimulates sympathetic adrenal system leading to 
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increased secretion of catecholamines resulting in 

increased lipolysis and increased concentration of plasma 

free fatty acids which further result in increased secretion 

of hepatic free fatty acids and hepatic triglycerides along 

with VLDL in the blood stream
12,13

 (b).Fall in oestrogen 

levels occursdue to smoking which further leads to 

decreased HDL-C14 and (c). Consumption of a diet rich 

in fat and cholesterol as well as diet low in fibre and 

cereal content by smokers as compared to non-smokers.
15

 

However, studies to date have revealed incomplete, 

inconclusive or conflicting results about the association of 

smoking on the plasma lipid and lipoprotein levels. In 

some studies, smokers had increased plasma cholesterol 

levels, in others, plasma cholesterol level have actually 

been lower.
16

Only a few studies have specifically 

examined the plasma lipoprotein according to smoking 

status or number of cigarettes smoked per day in India. 

Hence, this study was taken up to know the lipid profile 

pattern in healthy young male smokers according to 

cigarette smoking status in a rural population in 

Pondicherry. 

 

MATERIALS AND METHODS 
This study is a comparative cross-sectional study 

conducted in the department of General Medicine, 

Aarupadai Veedu Medical College and Hospital over a 

period of two years from July 2012 to June 2014 after 

getting ethical committee clearance. One hundred healthy 

adult male subjects from the rural population in 

Pondicherry including patients attending master health 

check-up program in Aarupadai Veedu Medical College 

and Hospital, volunteers from the general public, patient 

attendants and hospital staffs were enrolled in the study. 

The inclusion and exclusion criteria were as follows  

Inclusion criteria  

1. Age group 20-40 years 

2. BMI ≤ 30 kg/m
2
 

3. Healthy male individuals 

Exclusion Criteria 
1. Alcohol use 

2. Ex-smokers 

3. Diabetes mellitus 

4. Hypertension 

5. Obesity 

6. Familial history of dyslipidemia 

7. Any drug history like Beta blockers, diuretics 

8. History of Cardiovascular and Renal disease. 

A detailed history of each subject including weight and 

height, the number of cigarettes smoked per day and 

duration of smoking were noted. According to the 

smoking history, study subjects were divided into two 

groups, namely smokers (n=50) and non-smokers (n=50). 

The duration of smoking was assessed according to the 

number of years smoked. Accordingly, they were divided 

into two groups, those who smoked for 1-5 years and 

those who smoked for 6-10 years. The severity of 

smoking was assessed according to the number cigarettes 

smoked per day. Accordingly, they were divided into two 

groups, those who smoked 1-10 cigarettes per day and 

those who smoked 11-20 cigarettes per day. Blood 

samples for analysis were taken by venipuncture from all 

study subjects. About 10ml of blood was collected using 

sterile disposable syringes. The serum was separated 

within two hours of collection and the samples were 

analysed for total cholesterol, HDL-C, LDL-C, VLDL-C 

and triglycerides on the same day of collection. Lipid 

profile was estimated by CHOD-POD method. The 

statistical analysis was done by computer programs using 

Microsoft Excel and SPSS version 22.0. All data were 

expressed in terms of mean ± SD and differences were 

considered significant f P-value was≤0.05. 

 

RESULTS 
The mean age in the present study among smokers were 

31±3.727 years and 30±4.412 years for the non-smokers 

and was statistically not significant (p-value = 0.714) 

Similarly, the mean BMI among smokers were 

23.66±2.144 and among non-smokers were 23.14±1.578 

and was statistically not significant ( p-value = 0.170) In 

the present study, the number of subjects smoking 1-10 

cigarettes per day was 30(60%), of them 15 (30%) had a 

smoking habit for 1-5 years and 15 (30%) subjects had a 

smoking habit for 6-10 years. The number of subjects 

smoking 11-20 cigarettes per day was 20(40%), of them 

10(20%) had a smoking habit for 1-5 years and 10(20%) 

subjects had smoking habit for 6-10 years. (Table 1) 
 

Table 1: Distribution of smokers in relation to duration and quantity of smoking 

DURATION OF  

SMOKING ( YEARS) 

NUMBER OF CIGARETTES SMOKED PER DAY 
 

TOTAL 
1-10 CIGARETTES/DAY 11-20 CIGARETTES/DAY 

Number percentage Number percentage 

1-5 15 30 10 20 25 

6-10 15 30 10 20 25 

TOTAL 30 60 20 40 50 

In our study, the mean serum cholesterol of smokers 

is194.06 ± 22.181 and that of non-smokers is 165.24 ± 

9.830 which is statistically significant. Mean triglycerides 

in smokers are168.58 ± 27.328 and in non-smokers, it is 

138.10 ± 9.547 which is statistically significant 

(p=0.000). Similarly, mean LDL-C and VLDL-C among 
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smokers were135.56 ± 24.652 and 20.28 ± 5.610 

respectively and among non-smokers, it was 104.98 ± 

11.840 and 16.22 ± 8.977 respectively. The HDL-C 

among smokers were found to be 39.48 ± 5.136 and non-

smokers were 43.82 ± 4.383with p-value of 0.000 which 

is statistically significant(Table 2). 
 

Table 2: Lipid profile in smokers and non-smokers 

Parameter 
Smokers Mean ± SD 

( n = 50 
Non-smokers Mean ± SD 

( n = 50 ) 
P value 

Total cholesterol 194.06 ± 22.181 165.24 ± 9.830 0.000 
Triglycerides 168.58 ± 27.328 138.10 ± 9.547 0.000 

LDL-C 135.56 ± 24.652 104.98 ± 11.840 0.000 
VLDL-C 20.28 ± 5.610 16.22 ± 8.977 0.008 
HDL-C 39.48 ± 5.136 43.82 ± 4.383 0.000 

The severity of smoking was assessed according to the number cigarettes smoked per day. There is a statistically 

significant rise in total cholesterol, triglycerides and LDL-C as the severity of smoking increased showing p-value 

(<0.05) and with HDL-C there was significant decrease, as the severity of smoking increased. But the VLDL-C though 

increased in levels, the ‘p’ value was not statistically significant. (Table 3) 
 

Table 3: Lipid profile according to number of cigarettes smoked 

Parameter 1-10 cigarette/day Mean ± SD 

( n = 30 ) 

11-20 cigarette/day Mean ± SD 

( n = 20 ) 

P value 

Total cholesterol 189.23 ± 22.688 201.30 ± 19.781 0.05 

Triglycerides 156.40 ± 26.604 186.85 ± 16.129 0.000 

LDL-C 130.67 ± 23.479 142.90 ± 25.127 0.08 

VLDL-C 19.40 ± 5.775 21.60 ± 5.215 0.17 

HDL-C 39.53 ± 5.131 36.40 ± 5.276 0.05 

 

The duration of smoking was assessed according to the 

number of years smoked. Accordingly, they were divided 

into two groups, those who smoked for 1-5 years and 

those who smoked for 6-10 years irrespective of the 

number of cigarettes smoked. There is an increase in total 

cholesterol, triglycerides, LDL-C and decrease in HDL-C 

according to the duration of smoking which is statistically 

significant. But VLDL-C though showed an increase in 

levels, with the increase in duration of smoking, the p 

value was not statistically significant. (Table 4) 
 

Table 4: Lipid profile according to duration of smoking 

Parameter 

1-5 years Mean 

± SD 

( n = 25 ) 

6-10 years Mean 

± SD 

( n = 25 ) 

P value 

Total 

cholesterol 
187.04 ± 23.174 201.08 ± 19.100 0.024 

Triglycerides 158.60 ± 31.200 178.56 ± 18.543 0.008 

LDL-C 128.48 ± 26.440 142.64 ± 20.910 0.041 

VLDL-C 19.28 ± 5.969 21.28 ± 5.152 0.211 

HDL-C 41.32 ± 5.706 37.64 ± 3.774 0.010 

 

DISCUSSION 
Cigarette smoking is one of the leading causes of 

preventable morbidity and mortality that usually starts in 

adolescence and continues into adult life. In the 

developing world, tobacco consumption is responsible for 

the premature development of cardiovascular disease and 

abnormal levels of risk factors such as serum lipid and 

lipoproteins levels, hypertension and smoking related to 

the earliest stages of atherosclerotic coronary artery 

disease. In the present study
50

 smokers and 50 non-

smokers were studied for their lipid profiles. Both the 

smokers and non-smokers were apparently healthy young 

males comparable in terms of age, BMI and dietary 

habits. The mean age of smokers was 31.16 and that of 

non-smokers was 30.86 with a p-value of 0.174 which is 

not significant. Neither the smokers nor the non-smokers 

were obese. The mean BMI of smokers (23.66) and non-

smokers (23.14) were found to have no statistically 

significant difference. The mean serum total cholesterol 

in non-smokers was 165.24 ±9.830 while it was 

significantly higher in smokers i.e.194.06 ±22.181 with 

significant p value. This data is in accordance with the 

studies done by N.S.Neki et al
17

 and Waheeb D.M 

Alharbi et al
18

. It was observed that LDL-C and VLDL-C 

levels were also significantly increased in smokers than 

non-smokers and are in agreement with the results of 

Devaranavadgi B.B et al
19

. The mean triglycerides in 

non-smokers and smokers were 138.10±9.547 and 168.58 

±27.328 respectively. These findings were similar to the 

study done by Soleiman Mahjoub et al in the year 2010
20

. 

On the other hand, HDL-C levels were decreased in 

smokers when compared with non-smokers. Then mean 

HDL-C in smokers was 39.48±5.136 and that of non-

smokers was 43.82±4.383. This finding was similar to 

Roberto Wagner Junior Freire de, et al
21 

There is a 

significant increase in total cholesterol, triglycerides, 

LDL-C levels in subjects smoking 11-20 cigarettes per 
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day than those smoking 1-10 cigarettes per day. There is 

no significant change in reduction of HDL-C between 

both groups. These findings are in accordance with those 

of Gamit, Kavita S.et al
22

. The values of total cholesterol, 

triglycerides, LDL-C were higher in those subjects 

smoking or more than 6-10 years as compared to those 

who smoked for 1-5 years. It clearly shows that the 

duration of smoking directly affects the lipoprotein value 

in smokers suggesting anincrease in cardiovascular risk. 

The mean value of HDL-C was low in smokers who had a 

history of smoking for 6-10 years as compared to 1-5 

years. This was similar to the study conducted by Hassan, 

Elhashimi et al
23 

 

CONCLUSION  
Cigarette smoking is a well-known risk factor for 

atherosclerosis and coronary artery disease. The present 

study establishes that, in addition to other known 

mechanisms, cigarette smoking unfavourably alters the 

lipid profile among smokers leading to increasing in total 

cholesterol, LDL-C, triglycerides, VLDL-C, and 

decreased HDL-C. This reiterates the importance of 

smoking cessation, especially in patients at risk for 

anatherosclerotic vascular disease. 
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