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Ab s t r ac t​
Cigarette smoking is a major cause of cardiovascular disease and is responsible for approximately 140,000 premature deaths from cardiovascular 
diseases each year. Cigarette smoke delivers a high concentration of oxidizing chemicals and exposure to these chemicals is associated to 
depletion of endogenous levels of antioxidants, which contribute to a number of the potential mechanism of cardiovascular disease. Altered 
blood coagulation, impaired integrity of the arterial wall, and changes in blood lipid and lipoprotein concentrations predisposes to coronary 
artery disease (CAD) in smokers.
Aims and objective: To compare lipid profile in smokers and nonsmokers. Determine dose-dependent relationship, durational significance 
between smoking and lipid profile among smokers. Evaluation for CAD in both smokers and nonsmokers.
Materials and methods: The study was carried out in 100 healthy male smokers and 100 healthy male nonsmokers selected from volunteers 
from RajaRajeswari Medical College, Bengaluru. All patients were subjected to fasting lipid profile, cardiac evaluation by doing ECG/ECHO/
TMT in smokers and nonsmokers.
Results: The mean duration of smoking was 6.6 years. The mean level of total cholesterol, LDL cholesterol, and triglycerides is significantly 
increased (p value > 0.001), whereas the mean level of HDL cholesterol is significantly low (p value > 0.001) in smokers compared to nonsmokers. 
There is a direct relationship exist between the severity of smoking and an increase in serum lipids. We have observed ECHO and TMT changes 
in smokers who have smoked for a duration of >6 years.
Conclusion: We have observed that there is a direct relationship exists between the severity of smoking and an increase in the serum lipid 
profile levels as well as greater risk for the development of coronary heart disease. So, it is strongly recommended to avoid smoking for the 
benefit of cardiac health.
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In t r o d u c t i o n​
Smoking represents an important and rapidly growing global 
cause of cardiovascular mortality worldwide. Evidence since the 
early 1950s indicates that >25 diseases are now known or strongly 
suspected to be related to smoking. WHO estimated that unless the 
current smoking pattern is reversed, tobacco will be responsible 
for 10 million deaths per year, by 2020–2030 with 70% of deaths 
occurring in developing countries.

In India, tobacco kills 8–10 lakhs of people each year and 
many of these deaths will occur in very young people. It has been 
estimated that an average of five-and-a-half minutes, a life is lost. 
Deaths attributable to tobacco are expected to rise from 1.4% of 
all deaths in 1990 to 13.3% in 2020. India, as per WHO, will have the 
highest rate of rising in tobacco-related deaths during this period 
compared with all other countries/regions.1 Youth in general and 
adolescents in particular fall prey to this deadly habit.

Cigarette smoking is one of the major modifiable risk factors of 
cardiovascular disease, in the form of atherosclerosis and coronary 
artery disease (CAD), it accelerates the atherosclerotic process by 
its proatherosclerotic and prothrombotic actions. Acute events 
such as ventricular fibrillation and sudden cardiac death are also 
increased by smoking.2

Although smoking has been established as an independent 
risk factor for coronary heart disease, the mechanism by which it 
increases the risk of coronary heart disease are modifiable ones like 

hypertension, dyslipidemia, diabetes mellitus, changing lifestyle, 
and non-modifiable ones like age and sex.

The mechanism by which it increases the risk of coronary heart 
disease is unclear.3

•	 Nicotine from a cigarette may induce arrhythmias.
•	 Increased CO in the blood of cigarette smokers may damage the 

endothelium and accelerate the entry of cholesterol into the 
wall of the artery promoting the development of atherosclerosis 
and thrombosis.

•	 Smoking enhances platelet aggregation, oxidants from smoking 
damage vascular endothelium.
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•	 An additional mechanism has been recently suggested that 
smoking adversely affects the concentration of plasma lipids 
and lipoproteins.

•	 In some studies, smokers had increased plasma cholesterol 
levels, in others plasma cholesterol levels been lower.4 Only a 
few studies have specifically examined the plasma lipoproteins 
according to smoking status or the number of cigarettes 
(dosage). Smokers are reported to have high LDL and low HDL 
cholesterol levels than nonsmokers.5

•	 Thus, the need of the hour is timely intervention through 
smoking cessation. Our study was carried out in young smokers 
to demonstrate the effects of smoking on lipid profile and 
evaluation of CAD, and the potential benefits of primordial 
prevention from CAD in such populations.

Mat e r ia  l s a n d Me t h o d s​
The study was carried out in 100 healthy male smokers and 100 
healthy male nonsmokers selected from volunteers who had 
attended medicine OPD as well as IPD patients at RRMCH Bengaluru.

Inclusion Criteria
All the male patients (smokers and nonsmokers) are in the age 
group of 18–40 years. Subjects were divided into four groups based 
on smoking habits as nonsmokers: (never smoked/left smoking 
for 5 years), mild smokers: (1–10 cigarettes/day at least 2 years), 
moderate smokers: (11–20 cigarettes/day at least 3–5 years), and 
heavy smokers: (>20 cigarettes/day >5 years).

Exclusion Criteria
Patients with comorbidities viz., T2DM, HTN, dyslipidemia, chronic 
alcoholism, and who are on lipid-lowering agents, beta-blockers, 
diuretics were excluded from the study. Patients who have not 
given consent for the study.

Detailed history and physical examination along with systemic 
examination were done in all the patients and submitted for the 
fasting lipid profile, ECG, ECHO, and TMT.

Statistical Analysis
Results were analyzed by using suitable statistical software (SPSS 
version 23). Chi-square/Fischer’s exact test has been used to find 
the significance of study parameters.

Type of Study
Cross-sectional observational study.

Re s u lts​
Fifty-five percent of the smokers in the age group of 21–30 years 
and 44% of the patients were in 31–40 years (Table 1 and Fig. 1). 
Sixty-five percent of the patients were smokers for >3–5 years 

(Table 2). Forty-two percent of the patients were mild smokers, 
44% of the patient were moderate smokers (Table 3). Forty-six 
percent of the smokers were having HDL cholesterol <35 mg/dL, 
only 5% patients of nonsmokers were having <35 mg/dL, 91% of 
smokers, 98% of the nonsmokers had LDL c in the range of 70–190 
mg/dL, 43% of smokers, 11% of the nonsmokers had triglycerides 
levels in the range of 150–500 mg/dL (Table 4). Thirty-eight percent 
of the smokers, 15% of the nonsmokers had serum cholesterol 
in the range of 200–280 mg/dL (Table 5). The mean level of HDL 
was lowest in heavy smokers, the mean level of LDL cholesterol 
was highest in heavy smokers, the mean level of triglycerides was 
high in heavy smokers, the mean level of total c was high in heavy 
smokers (Table 6), 42 (21%) of the smokers had LVH, whereas 158 
(79%) had normal echo findings (Fig. 2). Twenty-two patients had 
TMT positive (moderate and heavy smokers) (Fig. 3 and Table 7). 
Comparative studies with our study (Table 8).

Di s c u s s i o n​
Cigarette smokers have a higher risk of CAD than nonsmokers. 
Several possible explanations have been offered for this association, 
including altered blood coagulation, impaired integrity of 
the arterial wall, and changes in blood lipid and lipoprotein 
concentrations. Smoking in different forms is a major risk factor 
for atherosclerosis and coronary heart disease.

Table 1: Age distribution among nonsmokers and smokers

Age in years

Nonsmokers Smokers

No. % No. %
<20 1 1 1 1.0
21–30 53 55 55 55.0
31–40 46 44 44 44.0
Total 100 100.0 100 100.0
Mean ± SD 31.29 ± 5.71 31.22 ± 5.13

Fig. 1: Age distribution of patients studied in relation to severity of 
smoking with nonsmokers

Table 2: Distribution of patients according to years of smoking 

Year of smoking No. of patients %
>2 9 9
3–5 65 65
6–10 26 26
Total 100 100

Table 3: No. of cigarettes/day in cases studied

No. of cigarettes/day No. of patients %
<10 42 42.0
11–20 44 44.0
>20 14 14.0
Total 100 100.0



Correlation of Lipid Profile Levels in Young Smokers and Nonsmokers with Special Reference to CAD

The Journal of Medical Sciences, Volume 6 Issue 2 (April–June 2020) 25

Table 4: Lipid profile in nonsmokers and smokers

Lipid profile

Nonsmokers (n = 100) Smokers (n = 100)

p valueNo     % No     %
High density lipoprotein (mg/dL)
  <35 5 5.0 46 46.0 <0.001
  35–60 95 95.0 54 54.0
  >60 0 0.0 0 0.0
Low density lipoproteins (mg/dL)
  <70 1 1.0 6 6.0 <0.002
  70–190 98 98.0 91 91.0
  >190 1 1.0 3 3.0
Triglycerides (mg/dL)
  <150 89 89.0 57 57.0 <0.001
  150–500 11 11.0 43 43.0
  >500 0 0.0 0 0.0

Table 5: Serum cholesterol in smokers and nonsmokers

Serum cholesterol

Nonsmokers Smokers

No % No %
<200 85 85.0 61 61.0
200–280 15 15.0 38 38.0
>280 0 0.0 0 0.0
Total 100 100.0 100 100.0
Mean ± SD 169.37 ± 2.73 186.03 ± 32.80

Table 6: A study on lipid profile of patients studied in relation to the severity of smoking with nonsmokers

Lipid profile Nonsmokers Mild-smokers Moderate-smokers Heavy-smokers Total p value
High-density 
lipoprotein (mg/dL)

39.62 ± 4.24 35.37 ± 6.70 34.68 ± 4.87 37.71 ± 5.50 37.51 ± 5.50 <0.001

Low-density 
lipoprotein (mg/dL)

120.42 ± 27.33 122.70 ± 35.14 133.38 ± 40.58 134.00 ± 42.44 124.70 ± 33.65 <0.002

Triglycerides (mg/dL) 108.99 ± 30.33 131.10 ± 40.55 144.77 ± 51.24 151.79 ± 47.13 124.50 ± 42.21 <0.001
Serum cholesterol 
Mean ± SD

169.37 ± 24.73 182.69 ± 33.71 184.74 ± 32.62 200. 00 ± 28.99 177.66 ± 30.14 <0.001 

ECG does not show ischemic changes, tachycardia, abnormal rhythm, chamber hypertrophy

Fig. 2: Echocardiography findings of patients studied in relation to the 
severity of smoking with nonsmokers. CH, changes; NCH, non-changes 
(changes – concentric LVH, pulmonary hypertension, RVH)

Fig. 3: Graphical representation of treadmill test findings of patients 
studied in relation to the severity of smoking with nonsmokers
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Compared with western society, cigarette smoking is probably 
occurring in the third decade of life in Indian society accounting 
for the maximum number of smokers. During the student life, the 
late adolescence, and when they bloom out to college life, they 
get captivated by the “SMOKE FREE”. Few start smoking because 
they feel like adults, with a cigarette stuck to their lips and the 
smoke emanating from their nostrils. A majority would quit 
smoking, while a minor group would succumb to more addictive 
habits like ganja. In India, the social class determines the type of 
smoking; beedi costing less makes a manual labor smoke, while 
filter cigarettes are used by the elite group. At this juncture, the 
wise man’s word is worth remembering—A cigarette is like a roll 
of paper with fire at one end and a fool at the other end. In the 
present study, 100 smokers and 100 nonsmokers were studied 
for their lipid profile, age, sex, obesity, alcohol, diet—these 
parameters were matched in smokers and nonsmokers. In India, 
female smokers are few; for a majority, it is a “taboo”. Hence, this 
study is particularly comprised of male smokers. The observed 
values in the present study are in concordance with the data 
published in India and abroad.

It is revealed that triglycerides, LDL, VLDL, HDL, and TC 
were statistically significantly higher in smokers as compared 
to nonsmokers. The mean serum total cholesterol was higher in 
smokers when compared to nonsmokers, which was statistically 
significant (p < 0.05). The mean serum triglycerides were higher in 
smokers when compared to nonsmokers, which was statistically 
significant (p < 0.05). The mean serum LDL was higher in smokers 
when compared to nonsmokers, which was statistically significant 
(p < 0.05). The mean serum HDL was higher in nonsmokers when 
compared to smokers, which was statistically significant (p < 0.05).

Several studies have shown an association between cigarette 
smoking and altered lipid profile and lipoprotein concentrations, 
but many of these lacked enough statistical power to establish a 
firm association. By combining the results of individual studies in 
the present analysis, we have shown conclusively that smoking is 
associated with significantly higher serum concentrations of total 
cholesterol, triglycerides, and LDL and lower serum concentrations 
of HDL and that this association with dose-dependent and 
evaluation of CAD by doing TMT. To our knowledge, the data 

relevant to changes in serum lipid and lipoprotein concentrations 
associated with a degree of exposure to cigarette smoke have not 
previously been compiled and reviewed. The dose-dependent 
relation of coronary evaluation that we found may provide new 
evidence for casual relation.

The increase in the concentration of serum total cholesterol, 
triglycerides, LDL, VLDL, and fall in the levels of anti-atherogenic 
HDL, have been reported from various studies.6–8 A study 
conducted by Nesi8 from North India reported mean serum 
TG levels in smokers were significantly high, as compared to 
nonsmokers. The mean serum HDL was significantly lower in 
chronic smokers as compared to nonsmokers. This is comparable 
to the present study.

In the present study, mean serum triglycerides level was found 
to be 140.01 ± 46.65 in smokers and 108.99 ± 30.33 in nonsmokers. 
Among the nonsmokers, serum HDL level was found to be 39.62 ± 
4.24, whereas in smokers HDL level was 35.39 ± 5.82. The association 
between hypertension and increased level LDL was observed in a 
South Indian study conducted by Chandala et al.8 In our study, LDL 
level was comparatively higher among smokers.

A similar study conducted by Chandran et al.9 showed that 
smoking alters the lipid profile adversely causing dyslipidemia in 
smokers and the change becomes more marked with the number 
of cigarettes smoked. In our study, 14% of the subjects were heavy 
smokers (>20 cigarettes per day). The serum cholesterol level was 
found to be higher in heavy smokers in our study. About 50% of 
heavy smokers were with a serum cholesterol level of 200–280 
mg/dL. Another Indian study from Karnataka by Afshan et al. has 
reported total cholesterol, HDL level was lower in subjects who 
were smoking >10 cigarettes per day. This is similar to the present 
study where the HDL level was lower among moderate smokers. 
About 59% of moderate smokers showed serum cholesterol levels 
<200 mg/dL. A study conducted by Khan et al.10 from Tamil Nadu 
reported that smoking 5–6 cigarettes for a duration of 5 years has 
no significant impact on cholesterol and triglyceride levels of the 
test volunteers.

Another Indian study by Sharma et al.11 has reported the role 
of smoking in the causation of premature atherosclerosis in young 
males in the age group of 30–40 years, with 8% of smokers showed 

Table 7: Treadmill test findings of patients studied in relation to the severity of smoking with nonsmokers

Treadmill test Nonsmokers Mild smokers Moderate smokers Heavy smokers Total
Positive     0 (0%)   0 (0%) 13 (29.5%)   9 (64.3%)   22 (11%)
WN L 100 (100%) 42 (100%) 31 (70.5%)   5 (35.7%) 178 (89%)
Total 100 (100%) 42 (100%) 44 (100%) 14 (100%) 200 (100%)

Fisher’s exact test

Table 8: Comparison of lipid profiles of smokers from various studies

Author

Mean TC Mean TG Mean HDL Mean LDL TMT Echo

NS SMO NS SMO NS SMO NS SMO
Neki NS-31 SMO-30 164.1 181.0 129 173.0 46.6 43.8 87.0 103.7 –
Hemachandran et al. NS-50 SMO-50 163 181 100 113 43 41.21 100 117.71 –
Sreenivasa Rao et al. NS-25 SMO-25 141 163 92 117 60 54 84 113 –
Singha et al. NS-50 SMO-50 195 227 111 145 40 37 128 161 –
Prathamesh H Kamble NS-100 SMO-100 145 228 72 113 46 29.14 102 159.26 –
Present study NS-100 SMO-100 169 200 108.99 151.79 39.6 30.7 120 134 22% 42%
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evidence of P Pulmonale on ECG. In the present study conducted, 
45% of smokers were in the age group of 31–40 years. Decreased 
HDL and increased LDL level were observed in a study conducted 
by Singha et al. on smokers of the age group 25–35 years. A similar 
study from Nagpur by Prathamesh H Kamble12 on tobacco users 
(smokers and smokeless tobacco users) showed significantly higher 
lipid profile values than controls. The lipid profile value of smokers 
was higher compared to controls in our study.

A study from South India by Sreenivasa Rao et al.13 has found 
that the prevalence of CAD was higher among smokers than 
nonsmokers, which is in agreement with the results of our study. 
The present study showed significantly higher triglyceride levels 
and significantly lower HDL levels and positive TMT among smokers.

Cigarette smoking is an established risk factor for cardiovascular 
disease in young subjects. Tobacco smoking, elevated LDL, TGs, and 
hypertension lead to CAD. In the present study, 54% of smokers 
were in the age group of 20–30 years. The serum cholesterol 
level among them was found to be 200–280 mg/dL. Thus, early 
detection of dyslipidemia is necessary among smokers to prevent 
complications associated with smoking.

Co n c lu s i o n​
We have observed that there is a direct relationship exists between 
the severity of smoking and an increase in the serum lipid profile 
levels as well as greater risk for the development of coronary heart 
disease. So, it is strongly recommended to avoid smoking for the 
benefit of cardiac health in young smokers.

Ac k n ow l e d g m e n t​
Dr Debarchana Sarkar, 1st year PG student, Department of General 
Medicine, RRMCH.
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