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ABSTRACT
Background: There is now a worldwide epidemic of cardiovas-
cular disease, atherosclerosis being the most common. Mostly 
the atherosclerotic-related diseases are acquired diseases. 
Tobacco is the most critical risk factor for atherosclerotic 
diseases which can be controlled and preventable. In this 
context,the aim of this study was to evaluate the consequences 
of chronic use of tobacco on the lipid profile of the middle-aged 
population.

Aim: Aim of the study was to evaluate the impact of various 
tobacco habits on the serum lipid profile.

Materials and methods: Patients who attended the outpatient 
department (OPD) of Oral Medicine Diagnosis and Radiology 
(OMDR), screened randomly for habits of tobacco smoking and 
chewing, 45 patients were selected who had a habit of smoking 
and/or chewing tobacco, as a study group and 15 patients with 
no habits were chosen as the control group. Detailed informa-
tion was taken regarding the frequency, duration, content of 
the form of tobacco they used. The patients were subjected 
to estimation of lipid profile. The values were recorded and  
statistically analyzed. Comparison of lipid profile and athero-
sclerotic index between tobacco smokers, tobacco chewers and 
nonsmokers/chewers were done using appropriate statistical 
analysis test. A p-value < 0.05 was considered to be statisti-
cally significant.

Results: There was a significant increase in the total choles-
terol (TC), low-density lipoprotein (LDL) and atherosclerotic 
index (AI) levels were observed in the tobacco users when 
we compared with nontobacco users. However, high-density 
lipoproteins (HDL) which is good cholesterol has a high level 
in nonusers compared to tobacco users

Conclusion: Increased levels of TC and LDL are the risk factors 
in the developing coronary heart disease. As tobacco is the 
known risk factor for atherosclerosis, extensive awareness is 
essential and can save the lives of many. 
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INTRODUCTION
In the 16th century tobacco was first introduced by Por-
tuguese in India now India became one of the world’s top 
consumers. The World Health Organization (WHO) has 
attributed 4 million tobacco-related deaths every year 
which will rise to  8.4 million by 2020.1

The threshold level of 5 mg of nicotine per day can be 
established and sustained addiction.2 People are aware 
that tobacco-induced cancer is the increasing cause of 
death. But they are least aware that tobacco can also cause 
death due to coronary artery disease.3

According to WHO coronary diseases will be the first 
cause of death in younger population in India by 2020.4

Coronary heart disease has been the well-known 
cause of death in atherosclerotic patients. As the habit 
of smoking and chewing tobacco has increased steadily 
among the younger and middle-aged population's aware-
ness regarding the ill effects of tobacco is the need of 
the hour. The lipid profile and atherosclerotic index of 
a person show how vulnerable he is to develop athero-
sclerosis.

Nicotine and Atherosclerosis 
Lipoprotein metabolism is an important factor in athero-
genesis, which is the multifactorial process. Atherogenic 
index and lipoprotein ratios provide important informa-
tion of metabolic and clinical profile of the atherosclerotic 
disease5 (Flowchart 1).6

Nicotine is the active ingredient in tobacco. Nicotine 
stimulates adrenal medulla to release catecholamine.
Catecholamines are the only hormones which effectively 
stimulates lipolysis in humans. Tobacco smoking and 
its effects on lipid profile have been proved by several 
studies.1 The main target of the therapies is the maintain 
the levels of LDL cholesterol concentration. Lipoprotein 
ration such as Total Cholesterol by HDL cholesterol and 
LDL by HDL cholesterol ratios has greater predictive 
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value for cardiovascular diseases than individual para-
meters.5 These ratios predict cardiovascular risk in the 
individuals.5 Very few studiesshowing the consequences 
of long-term tobacco chewing on lipid profile in Navi 
Mumbai population. Hence, this study was conducted 
to compare the impact of tobacco smoking, chewing and 
both on serum lipid profile in the subjects. The objectives 
were to evaluate serum lipid profile of people with a habit 
of tobacco smoking,  tobacco chewing,  people with a habit 
of both smoking and tobacco chewing and to compare 
the above results with the control group with no habit 
of using tobacco.

MATERIALS AND METHODS

The present study was carried out on 60 subjects in the 
age group ranging from 30 to 60 years. The age range of 
subjects were 30 to 60 years in the study. Study subjects 
were divided into four groups according to the type of 
tobacco habit. Each group constituted of 15 subjects. 
The subjects having the known systemic diseases such 
ashypertension, obesity, diabetes, lipid metabolism disor-
ders, coronary artery diseases and the subjects on lipid-
lowering drugs and alcoholics were excluded. Subjects 
included in the study, who had the habit of chewing or 
smoking tobacco at least for 5 years and who agreed to 
participate and sign the consent form. The methodology 
of the study was described to the patient in his/her lan-
guage. Ethical clearance was taken from the institutional 
ethics committee.  

The study comprised of 4 groups:
Group-I:      15 subjects—Without tobacco habits
Group-II:    15 subjects—Tobacco chewers
Group-III:   15 subjects—Tobacco smokers
Group-IV:   15 subjects—Tobacco chewers and smokers.

The subjects were instructed to fast overnight before 
the day of investigation. Recording of the pulse, heart rate, 
and blood pressure was done when subjects were at rest. 
After the 14 hours of overnight fasting on the previous 
day 5 mL of blood samples were collected from the study 
individuals and sent to a laboratory for the estimation 
of serum lipid profiles. As shown in the table, readings 
were recorded. Using Zak technique estimation of total 
cholesterol was done where using Hantz sch condensa-
tion reaction levels of triglycerides were evaluated. Using 
Freidewald’s formula levels of LDL and VLDL were 
calcu lated. For estimating HDL cholesterol precipitation 
of LDL, VLDL and chylomicrons were done by polyan-
ions. Lipoprotein ratios and atherosclerotic indices were 
calculated based on formulas–

VLDL–cholesterol = Triglyceride/5 
LDL–cholesterol = Total cholesterol–(VLDL-choles-

terol + HDL–cholesterol)
Atherosclerotic index = TC/HDL = LDL/HDL

STATISTICAL ANALYSIS
Descriptive statistics were used to summarize the 
patient's demographics and survey responses. students "t" 
test was used for intragroup comparison where p-value  
< 0.05 was considered to be statistically significant. All the 
values compared with the control group, i.e., nontobacco 
users. The study was of cross-sectional, analytical type.

RESULTS
The present study comprised of 15 people with no habits 
who were taken as control and 45 active tobacco consum-
ers who fell in the age range of 48.53 years. Out of 60 
patients 48 (80.0%) were males and 12 (20.0%) females. 
Male-to-female ratio was 3:1. Among 45 tobacco consum-
ers, there were 15 smokers, 15 chewers and 15 with both 
the habits.

Significant variation was found in levels of total cho-
lesterol, triglycerides, VLDL, LDL and atherosclerotic 
indices between the nontobaccousers and all tobacco 
users. Group IV smokers and chewers showed signifi-
cantly higher values compared with nonusers (group I), 
alone tobacco chewers (group II) and tobacco smokers 
(group III). In contrast, the HDL–cholesterol showed 
higher values in nonsmokers and nonchewers (group I) 
compared with the remaining three groups and showed 
the least values in smokers and chewers (group IV). This 
may be due to the synergistic effect of long-term sustained 
blood nicotine values (Table 1 and Graphs 1 to 7).

Flowchart 1: Chart showing a possible mechanism by which 
nicotine absorbed from cigarette smoke may elevate plasma lipids 
and lipoproteins.
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The mean serum total cholesterol level was more by 
59.64% (p < 0.001), 26.8% (p < 0.001) and 72.6% for sub-
jects of groups II, III, and IV respectively. Mean serum 
VLDL level increase by 16.47%  (p< 0.01) in group II and 
in creased by 9.16% (p < 0.01) in group III while in group 

IV it was increased by 17.03 (p < 0.0001). The mean serum 
LDL level was increased about  68.37% (p < 0.001) in 
subjects of group II, increased by 47.31% (p < 0.001) in 
group III, and in group IV increased by 87.11 (p < 0.001). 
Whereas a decrease in mean serum HDL level in the 

Table 1: Comparison of serum lipid profile in all four groups 
Sr. 
No Parameters 

Nonsmokers nonchewers
Group I 

Chewers
Group II 

Smokers
Group III 

Smokers and chewers
Group IV 

1. Total cholesterol 
(mg%) 

159.9 ± 29.85 186.73 ± 12.35 
p < 0.0033 

219.6 ± 25.78 
p < 0.0001 

232.53 ± 13.25 
p < 0.0001 

2. Triglycerides 
(mg%) 

101.36 ± 38.25 147.13 ± 33.81 
p < 0.0017 

183.66 ± 55.92 
p < 0.0001 

186.46 ± 35.45 
p < 0.0001 

3. HDL-cholesterol 
(mg%) 

71.86 ± 15.76 55.93 ± 15.86 
p < 0.0101 

50.6 ± 15.23 
p < 0.0008 

46.06 ± 8.03 
p < 0.0001 

4. LDL-cholesterol 
(mg%) 

91.68 ± 26.01 138.80± 40.52 
p < 0.0007 

159.86± 37.81 
p < 0.0001 

178.6 ± 24.97 
p < 0.0001 

5. VLDL-cholesterol 
(mg%) 

20.27 ± 7.65 29.42 ± 6.76 
p < 0.0017 

36.73 ± 11.28 
p < 0.0001 

37.29 ± 7.09 
p < 0.0001 

6. TC/HDL 2.65 ± 0.88 3.63 ± 1.22 
p < 0.0176 

4.69 ± 1.48 
p < 0.0001 

5.29 ± 1 
p < 0.0001 

7. Atherosclerotic 
index (LDL/HDL) 

1.5 ± 0.61 2.6 ±0.88 
p < 0.0004 

3.4 ± 1.21 
p < 0.0001 

3.8 ± 0.6 
p < 0.0001 

SD: Standard deviation, SE: Standard error 

Graph 2: Comparison of mean serum triglycerides values in all 
groups

Graph 1: Comparison of mean serum total cholesterol values in 
all groups

Graph 3: Comparison of mean serum LDL cholesterol values in 
all groups

Graph 4: Comparison of mean serum VLDL cholesterol values 
in all groups
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Graph 5: Comparison of TC/HDL ratio values in all groups Graph 6: Comparison of atherosclerotic index in all groups

Graph 7: Comparison of mean serum HDL–cholesterol values 
in all groups

subjects of group II was 14.33 % (p < 0.01) and in group 
III by 9% (p < 0.001) and for group IV by 18.87 (p < 0.001).
The atherosclerotic index was increased of about 1.9%  
(p < 0.001) in group II and by 1.1% (p < 0.001) in group III 
and in group IV by 2.3%(p < 0.0001).

DISCUSSION

According to Brischetto et al.,7 in cigarette smokers blood 
high level of carbon monoxide damage the endothelium, 
facilitate the entry of cholesterol in the wall of the artery. 
Smoking affects the concentration of the plasma lipids 
and lipoproteins adversely. Relative anoxemia by the 
formation of carboxyhemoglobin in the tissues of the 
smokers including the myocardium. Platelet aggregation 
is facilitated by smoking. Nicotine from cigarette smoke 
may induce cardiac arrhythmias. In a habitual smoker, 
Nicotine enhances hormonal secretion of norepinephrine, 
epinephrine, growth hormone, and cortisolwhich occur 
20 or more times a day. Activation of the adenyl cyclase 
of adipose tissue occurs which causes lipolysis of stored 
TG and free fatty acids flow into plasma. By binding to 
plasma albumin released free fatty acids (FFA) are trans-
ported to various tissues of the body which ultimately 
causesstimulation of hepatic TG and VLDL synthesis. In 
smokers, due to the effect of smoking the plasma free fatty 
acid level increases which decrease the plasma HDLc and 
increases plasma TG and VLDL8 risk of cardiovascular 
events are higher in smokers with low-tar cigarettes and 
smokeless tobacco in comparison to nonsmokers.9

Levels low-density lipoprotein and atherosclerotic 
index are the crucial levels in evaluating cardiovascular 
diseases. These ratios have a higher predictive capacity 
for determining cardiovascular diseases.5

In our study, it was observed that the mean LDL, 
VLDL, total cholesterol, triglycerides levels, and total 
triglyceride levels, atherosclerotic indices were high in 
those who used tobacco both smoking and smokeless 

tobacco and their HDL levelswere low when compared 
to those who did not use tobacco.

Rao et al.,4 also studied the variation of levels of 
lipid profiles in tobacco chewers and smokers having 
the habit for a longer duration. They observed that the  
HDL–cholesterol’s levels were decreased and levels of 
LDL, TC, and triglycerides were increased in tobacco 
smokers and tobacco chewers group comparing with 
other groups which were concurrence with our study. 
Haragopal et al.,1 studied the effects of chewing tobacco 
in serum lipid profile among the South Indian popula-
tion. Authors observed that the significant difference 
in cholesterol values between non-users and long-term 
tobacco chewers which was similar to our observations. 
Neki,10 Craig et al.,11 Adedeji,12 Nagaraj et al.,13 found 
decreased levels of HDL and Increase in the levels of LDL, 
VLDL, TG, TC in smokers in their study of the association 
between the lipid profile and chronic smoking. This was 
in similar to the findings of our study. Ahmed et al.,14 

observed similar results where there was raised levels of 
LDL, TG, VLDL and decreased levels of HDL in smokers 
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and tobacco chewers, which was in agreement with the 
results of this study.

CONCLUSION
Our study emphasizes the strong relationship between 
abnormal of serum lipid levels and tobacco smoking, 
chewing. There was a statistically significant increase 
in lipid profile, atherosclerotic index and decrease HDL 
in those with habits of tobacco when compared to those 
with no habits. Increase in lipid profile, atherosclerotic 
index, and a decrease in HDL was critically significant in 
patients with both the habits when compared to smokers 
and chewers. This emphasizes the greater risk of devel-
oping atherosclerosis in the tobacco users compared to 
non-tobacco users. Tobacco has always been highlighted 
as a carcinogenic agent in an attempt to prevent its usage 
by the people. It is high time to create awareness that 
tobacco causes cardiac diseases too. So, the result of our 
study emphasizes the need for awareness that tobacco 
is not only a carcinogenic agent but also a risk factor 
for coronary artery disease (CAD) in the middle-aged 
population.  
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