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ABSTRACT: Smoking forms a major killer of the era which brings ill effects in the form of 

cardiovascular accidents, chronic obstructive pulmonary diseases, cerebrovascular accidents, 

peripheral vascular diseases and cancers of lungs, kidney, bladder & GIT. It changes lipid profile 

which increases risk of coronary heart disease. AIMS: To compare lipid profile in smokers &non 

smokers. SETTINGS & DESIGN: Healthy male subjects of 20 -59yrs were chosen.120 were smokers 

& 120were non-smokers. All of them were from same socioeconomic status. 

METHODS&MATERIALS: Subjects were asked to refrain from non vegetarian diet for 3days.Blood 

sample was collected after overnight fasting and analysed for lipid profile. STATISTICAL ANALYSIS: 

The Students‘t’ test was used for analysis. P value >0.05 –not significant, <0.05-significant and <0.01-

highly significant. RESULTS: From this study we found that smokers have an increase in total 

cholesterol, low density lipoproteins, triglycerides and a decrease in high density lipoproteins. 

CONCLUSION: From the present study it is observed that smoking alters lipid profile towards 

atherogenic side. This increases chance for coronary artery heart disease. 

KEY WORDS: lipid profile, Total Cholesterol, Triglycerides, Low Density Lipoproteins, High 

Density Lipoproteins. 

 

INTRODUCTION `Smoking is injurious to health’’ is the statutory warning on cigarette packet that 

project its harmful effects on mankind .Despite knowing the health risk most smokers continue the 

habit. Cigarette smoking is a habit which starts usually in teenage .In the case of Indian children TC 

and TG values are on the higher side where as HDL-C is on the lower side.1 According to her 

atherosclerosis a process which begins in childhood and becomes apparent in middle age or later 

.Hence they should be screened earlier .Individuals with increased atherogenic lipid profile are 

prone for coronary artery diseases and smoking increases this. 

Smoking is the most important modifiable risk factor acting both independently and 

synergistically with other factors in the causation of coronary artery disease. The risk seems to be 

multiplicative rather than additive. Other risk factors are Hypertension, Diabetes Mellitus, sedentary 

life style and lipid profile variations such as high levels of serum triglycerides, total cholesterol, low 

density lipoproteins, very low density lipoproteins and low levels of high density lipoproteins. The 

overall prevalence of coronary artery heart disease is greater among smokers than non smokers. 

Passive smoking also produces similar effects but to a lesser extent. 

Smoking is associated with change in lipid profile levels, increased production of free 

radicals and antioxidant depletion .Nicotine increases blood pressure, heart rate, myocardial 

contractility resulting increased myocardial oxygen demand. Plasma antioxidant concentration 

increases after cessation of smoking. Thus quitting smoking helps to lessen the tobacco induced 

oxidative stress and vascular damage.2 
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Indians have a high level of all lipoproteins except HDL which is on the lower side. They are 

prone for CAD at younger age group.3 Smoking causes and additive effect on this, thus making them 

more vulnerable for CAD.4 

 

AIMS: To evaluate and compare the lipid profile in smokers and non smokers of different age 

groups. 

 

MATERIALS AND METHODS: The study was conducted in the Department of Physiology, 

Biochemistry and PHC Ettumanoor of Government Medical College, Kottayam after obtaining 

clearance from Institutional Ethical Committee. Present study includes 240 healthy male subjects 

between age of 20-59 years, 120 nonsmokers and 120 smokers. They were grouped into four groups 

according to age, 20-29 years, 30-39 years, 40-49 years, and 50-59 years with 30 nonsmokers and 

30 smokers in each age group. The inclusion criteria are non-smokers and smokers between age 20 

and 59 years, who are otherwise healthy. The exclusion criteria includes subject below 20 years and 

above 59 years, those with H/O Hypertension, Diabetes Mellitus, Endocrine disorders, 

Hyperlipidemia and those on drugs like β blockers, Diuretics, Steroids and Anticonvulsants. Details 

such as name, age, address, occupation, history of smoking, dietary history, history of diabetes, 

hypertension, hyperlipidemia and use of any drugs were enquired and noted in the proforma. 

Informed consent was obtained from subjects. 

The subjects were asked to refrain from non vegetarian diet for 3 days. Blood sample (5ml) 

was collected after an overnight fasting using disposable syringe and needle under aseptic 

precautions. Samples were kept unshaken for half an hour, serum was separated by centrifuging at 

3000 rpm for 5 minutes .Serum TC was done using kit AGAPPE diagnostics, TG using Enzyme 

calorimetric test and HDL-C using Phosphotungstic Acid method. Concentrations were measured 

colorimetrically. LDL-C was calculated using Friedewald`s formula. 

Ratio of TC/HDL-C and LDL-C/HDL-C was also calculated. 

Statistical analysis was done using The student`s ``t `` test. Statistical significance was 

considered as p-value   <0.05-significant and <0.01-highly significant. 

 

RESULTS: Table 1 shows comparison of lipid profile between nonsmokers and smokers of age group 

20-29 years. Serum levels of Total cholesterol, Triglycerides, Low density lipoproteins were on 

higher side where as High density lipoproteins were on the lower side in smokers compared to non-

smokers. All the values were statistically significant. Ratio of TC/ HDL-C &LDL-C/HDL-C also showed 

significant increase in smoker group compared to the control group. 

Table 2 shows comparison of lipid profile between nonsmokers and smokers of age group 

30-39 years. Serum levels of Total cholesterol, Triglycerides, Low density lipoproteins were on 

higher side where as High density lipoproteins were on the lower side in smokers compared to non 

smokers. All the values were statistically significant. Ratio of TC/ HDL-C &LDL-C/HDL-C also showed 

significant increase in smoker group compared to the control group. 

Table 3 shows comparison of lipid profile between nonsmokers and smokers of age group 

40-49 years. Serum levels of Total cholesterol, Triglycerides, Low density lipoproteins were on 

higher side where as High density lipoproteins were on the lower side in smokers compared to non 
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smokers. All the values except Triglycerides were statistically significant .Ratio of TC/ HDL-C &LDL-

C/HDL-C also showed significant increase in smoker group compared to the control group. 

Table 4 shows comparison of lipid profile between non smokers and smokers of age group 

50-59 years. Serum levels of Total cholesterol, Triglycerides, Low density lipoproteins were on 

higher side where as High density lipoproteins were on the lower side in smokers compared to non 

smokers. All the values except Triglycerides were statistically significant .Ratio of TC/ HDL-C &LDL-

C/HDL-C also showed significant increase in smoker group compared to the control group. 

 

DISCUSSION AND CONCLUSION: The smoking prevalence is high and it is increasing in many parts 

of the world, especially in developing countries5. In India 337 million people above 10 years of age 

consume tobacco and Indian consumers are not paid much attention to the tobacco smoking 

relateddiseases.6Cigarette smoking is a major risk factor for coronary heart disease and ischemic 

stroke, lung cancer, chronic obstructive lung disease and premature morbidity and mortality.7 

Smoking increases the risk of coronary artery disease three to five times.8 Nicotine in cigarette 

smoke stimulates sympathetic adrenal system. Plasma free fatty acid level rises due to increased 

lipolysis by the catecholamines released .9This further increases hepatic fatty acids and triglycerides 

along with low density lipoproteins. 10 The high level of free fatty acids affects cardiac functions 

adversely11, or helps its deposition in arteries.12 Catecholamines increases heart Rate and blood 

pressure 13   or increases platelet activity 14. Hyperinsulinemia commonly seen in smokers leads to 

increased TC, TG, LDL-C and VLDL-C. This is said to be due to decreased activity of lipoprotein lipase 

enzyme. 15Smoking was found to be associated with a change in metabolic profile indicating a higher 

degree of insulin resistance which enhances the cardiovascular risk.16 

Nicotine and carbon monoxide produces altered myocardial performance, tachycardia, 

hypertension and vasoconstriction.17 Smoking produces an increase in oxidized LDL-C which plays  a 

key role in atherogenic process .18,19 Higher levels of Thromboxane A2 in smokers favours 

vasoconstriction and platelet aggregation.14 The derangement in the endothelial cells of blood 

vessels leads to increased permeability to lipids and other components17 ,Which initiates and 

accelerates atherogenesis.14 Hyaline thickening of arterioles are more prevalent in smokers20. 

The present study shows change in level of the anti-atherogenic HDL-C, which is significantly 

decreased in smokers as compared to non smokers is in agreement with several studies. 18, 21, 22 This 

is associated with an increase in coronary artery disease as explained by Garrison.23  The risk ratio 

calculated as TC/HDL, LDL cholesterol/HDL cholesterol was significantly elevated in smoker group 

as compared to nonsmokers21, 24.Cessation of smoking results in, gradual reduction in cardiovascular 

risk by several years .25 , 26. 

Apart from the feeling that “You are a boss” cigarette smoking has only ill effects. People 

especially teenagers should be made aware about it. This is possible by the health education 

programmes in schools, Anti smoking awareness campaigns with the help of government as well as 

non government organizations 
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TABLES & FIGURES:  

 

 N Mean Std.Dev Std Error t-value p-value 

TC      Yes 

           No 

Total 

30 

30 

60 

183.55 

153.70 

168.63 

16.01 

28.18 

27.26 

2.92 

5.14 

3.52 

5.045 .0001** 

TG      Yes 

           No 

Total 

30 

30 

60 

138.35 

121.67 

130.01 

22.92 

36.82 

31.55 

4.18 

6.72 

4.07 

 

 

2.108 

 

 

.0390* 

HDL    Yes 

            No 

Total 

30 

30 

60 

42.94 

50.58 

46.76 

2.68 

5.07 

5.54 

0.47 

0.93 

0.72 

 

 

-7.345 

 

 

.0001** 

LDL    Yes 

            No 

Total 

30 

30 

60 

113.91 

78.27 

96.09 

17.73 

24.91 

27.97 

3.24 

4.55 

3.61 

 

 

6.384 

 

 

.0001** 

TC/HDL-C 

          Yes 

         No 

 

30 

30 

 

4.28 

3.07 

 

.35 

.56 

 

6.32 

.10 

 

 

10.165 

 

 

.0001** 

LDLC/HDL-C 

         Yes 

        No 

 

30 

30 

 

2.65 

1.56 

 

.38 

.51 

 

6.90 

9.26 

 

 

 

9.568 

 

 

 

.0001** 

Table 1: Comparison of lipid profile between non 
smokers and smokers of age group 20-29 years 
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 N Mean SD Std Error t-value p-value 

TC      Yes 

          No 

Total 

30 

30 

60 

213.38 

180.84 

197.11 

38.39 

29.94 

37.87 

7.01 

5.47 

4.89 

 

 

3.661 

 

 

.001** 

TG     Yes 

         No 

Total 

30 

30 

60 

171.23 

141.91 

156.57 

39.07 

40.39 

42.08 

7.13 

7.37 

5.43 

 

 

2.858 

 

 

.006** 

HDL    Yes 

           No 

Total 

30 

30 

60 

40.89 

45.08 

42.98 

5.86 

3.17 

5.12 

1.07 

.58 

.66 

 

 

-3.447 

 

 

.0001** 

LDL    Yes 

          No 

Total 

30 

30 

60 

138.19 

107.04 

122.62 

37.22 

27.65 

34.03 

6.80 

3.95 

4.39 

 

 

3.963 

 

 

.0001** 

TC/HDL-C 

          Yes 

         No 

 

30 

30 

 

5.33 

4.03 

 

1.24 

.73 

 

.23 

.13 

 

 

4.937 

 

 

.001** 

LDLC/HDL-C 

        Yes 

      No 

 

30 

30 

 

2.07 

1.80 

 

.45 

.41 

 

8.21 

7.43 

 

 

2.408 

 

 

.019* 

Table 2: Comparison of lipid profile between 
non smokers and smokers of age group 30-39 years 

 

 N Mean SD SE t-value p-value 

TC      Yes 

          No 

Total 

30 

30 

60 

244.16 

192.19 

218.17 

24.08 

21.68 

34.68 

4.40 

3.96 

4.48 

 

 

8.786 

 

 

.001** 

TG      Yes 

         No 

Total 

30 

30 

60 

179.52 

165.24 

172.38 

29.21 

27.81 

29.18 

5.33 

5.08 

3.79 

 

 

1.939 

 

 

.057 

HDL    Yes 

           No 

Total 

30 

30 

60 

39.30 

44.04 

41.67 

5.38 

5.48 

5.89 

0.98 

1.00 

0.76 

 

 

-3.388 

 

 

.001** 

LDL    Yes 

           No 

Total 

30 

30 

60 

172.90 

116.61 

144.71 

32.09 

16.01 

37.95 

5.86 

2.92 

4.90 

 

 

8.613 

 

 

.001** 

TC/HDL-C 

           Yes 

          No 

 

30 

30 

 

6.32 

4.44 

 

0,99 

0.75 

 

0.18 

0.14 

 

 

8.266 

 

 

.0001** 

LDL-C/HDL-C 

          Yes 

       No 

 

30 

30 

 

2.13 

1.90 

 

0.35 

0.31 

 

6.31 

5.57 

 

 

2.771 

 

 

.007** 

Table 3: Comparison of lipid profile between 
non smokers and smokers of age group 40-49 years 
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 N Mean SD SE t-value p-value 

TC      Yes 

           No 

Total 

30 

30 

60 

244.43 

207.24 

225.84 

21.70 

21.32 

28.40 

3.96 

3.89 

3.67 

 

 

6.696 

 

 

.0001** 

TG      Yes 

          No 

Total 

30 

30 

60 

186.06 

167.44 

176.75 

45.64 

27.26 

38.44 

8.33 

4.98 

4.96 

 

 

1.919 

 

 

.060 

HDL    Yes 

            No 

Total 

30 

30 

60 

33.33 

39.55 

36.44 

4.10 

6.42 

6.19 

0.76 

1.17 

0.80 

 

 

-4.468 

 

 

.0001** 

LDL    Yes 

          No 

Total 

30 

30 

60 

174.04 

133.83 

153.94 

21.66 

21.01 

29.30 

3.96 

3.84 

3.78 

 

 

7.297 

 

01** 

TC/HDL-C 

           Yes 

         No 

 

30 

30 

 

7.42 

5.37 

 

0.97 

1.00 

 

0.18 

0.18 

 

 

8.047 

 

 

.0001** 

LDLC/HDL-C 

          Yes 

         No 

 

30 

30 

 

2.67 

2.00 

 

0.48 

0.26 

 

8.75 

4.80 

 

 

6.679 

 

 

.0001** 

Table 4: Comparison of lipid profile between 
non smokers and smokers of age group 50-59 years. 

 

 

Yes-Smokers                                                        ** -Highly significant 

No- Non smokers* -Significant 

TC-Total Cholesterol, TG-Tri Glycerides, 

LDL-Low Density Lipoproteins, HDL-High Density Lipoproteins 

 

  

 

 

AUTHORS:   
1. Beena Kumari R. 

 

 

PARTICULARS OF CONTRIBUTORS: 

1. Associate Professor, Department of 

Physiology, Sree Gokulm Medical College & 

Research, Foundation,Venjaramoodu, 

Thiruvananthapuram 

NAME ADDRESS EMAIL ID OF THE 

CORRESPONDING AUTHOR: 

Dr. Beena Kumari R. 
MRA-5, Bappuji Gardens, Lane 1, 
Kulathoor House, Mannanthala. P.O, 
Trivandrum – 15. 
Email- dr.beenakumari@yahoo.co.in 

 

Date of Submission: 23/09/2013. 

  Date of Peer Review: 24/09/2013. 

  Date of Acceptance: 27/09/2013. 

  Date of Publishing: 01/10/2013. 

 


