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Abstract 

Background: Which form of tobacco use has more adverse effects on lipid profile? 

Objective: To identify the effect of tobacco use as smoking or chewing is associated with greater adverse 

effects on various components of serum lipid profile. 

Materials and Methods: The study was conducted on 400 subjects (200 tobacco smoker & 200 tobacco 

chewer) admitted in wards and attending OPD under department of medicine, NIMS medical college & 

hospital Jaipur and 400 controls. S. Cholesterol by enzymatic end point CHOD/PAP method. S. 

Triglyceride by enzymatic glycerol phosphate oxidase/peroxidase method S. HDL by homogenous enzyme 

direct assay. Statistical analysis was done using SPSS Ver. 20 (IBM SPSS Statistical Inc., Chicago, 

Illinois, USA). The independent t test and ANOVA with post hoc Bonferroni test were used for comparison 

of all clinical indicators. Chi – square test used for qualitative data whenever two or more than two 

groups were used to compare. Level of significance was set at P≤0.05. 

Results: Mean value of TC, TG, LDL, VLDL, of tobacco smokers and tobacco chewers were found 

significantly higher (P<0.001) as compared to mean values of these parameters amongst non smokers, 

non chewers. The mean HDL amongst tobacco smokers was significantly lower as compared to controls.  

Conclusion: Tobacco is the major preventable risk factor for atherosclerosis related clinical events like 

coronary artery disease. Cigarette smoking had greater adverse effects on the serum lipid profile as 

compared to bidi smoking and tobacco chewing thereby increasing the cardiovascular risk.   

Keywords: Tobacco, Lipid profile, Cigarette smoke, Tobacco Chewing. 

 

Introduction 

Tobacco was introduced to India in the 17
th

 

century
[1]

. Moreover, India is third largest tobacco 

producer and its product consumer, after China 

and U.S.A. in the world. The main form of 

tobacco use in developed countries is high grade 

smoking (Cigarette), while low grade sucking 

(Bidi), chewing and snuffing are common in 

developing countries
[2]

. There is a wide variety of 

tobacco products found in India, consumption of 

tobacco in its various forms is the major and 

single most preventable risk factor for 

atherosclerosis related clinical events
[3]

. All forms 

of tobacco use are reported to carry serious health 
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consequences, an important one being 

dyslipidemia. According to National Cholesterol 

Education Programme: Adult Treatment Panel-III 

(NCEP: ATP-III)
[4]

 dyslipidemia is defined as 

follows: 

 Hypercholesterolemia: Serum cholesterol 

levels >200 mg/dl 

 Hypertriglyceridemia: Serum triglyceride 

levels >150 mg/dl 

 Low HDL cholesterol: HDL cholesterol 

levels <40 mg/dl for men and <50 mg/dl 

for women. 

 High LDL cholesterol: High LDL 

cholesterol LDL cholesterol levels >130 

mg/dl (Friedewald equation)  

 Isolated hypercholesterolemia: Serum 

cholesterol ≥200 mg/dl and triglyceride 

<150 mg/dl 

 Isolated hypertriglyceridemia: Serum 

triglycerides ≥150 mg/dl and cholesterol 

<200 mg/dl  

Several studies provide the evidence that tobacco 

is strongly associated with altering the normal 

status of lipid profile. There is still much 

controversy about which parts of lipid are mainly 

altered in response to tobacco use. In a worldwide 

report, it was found that male smoking far exceeds 

female smoking, while a smaller gender difference 

occur  in high-income countries. 

 

Material and Methods 

A cross sectional study was carried out in the 

department of medicine, NIMS medical college 

and hospital, Jaipur (INDIA). Subjects were both 

male and female of age more than 18 years and 

less than 60 years. All were admitted in wards or 

attending OPD under the department of medicine. 

Total 400 subjects were taken in two groups 200 

tobacco chewing and 200 tobacco smoking. Blood 

sample was collected by venipuncture in standard 

aseptic condition. Serum was separated and 

subjected to estimation biochemical parameters on 

fully automatic analyzer (Trivitron Nano lab 150). 

Lipid profile estimation was done using following 

methods: 

 S. Cholestrol by enzymatic end point 

CHOD/PAP method 
[5]

. 

 S. Triglyceride by enzymatic glycerol 

phosphate oxidase / peroxidase method 
[6]

. 

 S. HDLc by homogenous enzyme direct 

assay 
[7]

. 

 S. VLDL=TG/5 (Freidwald’s formula)
[8]

. 

 S.LDL=Total Cholestrol-(HDL+VLDL) 

(Freidwald’s formula)
[8]

.         

The data was analyzed using SPSS version 20 

(IBM SPSS Statistics Inc., Chicago, Illinois, 

USA) windows software program. The variable 

was assessed for normally using the Kolmogorov 

Smirnov test. Descriptive statistics included 

computation of percentages, means and standard 

deviation. The independent (unpaired) t test ( for 

quantitative data within three groups) and analysis 

of variance (ANOVA) (for quantitative data 

within three groups) with post hoc Bonferroni test 

( to make more intra – group comparison) were 

used for comparison of all clinical indicators Chi 

square test used for qualitative data whenever two 

or more than two groups were used to compare. 

Level of significance was set at P<0.05.     

 

Result 

TC: Mean TC amongst cigarette smokers was 

226.26±59.54mg/dl as compared to mean TC 

among controls was 155.10±39.28mg/dl. There 

was a statistically significant difference between 

mean TC for cigarette smokers and controls as P < 

0.001. Mean TC amongst bidi smokers was 

190.73±29.59mg/dl as compared to mean TC 

among controls was 155.10±39.28mg/dl with 

mean difference of 35.63. There was a statistically 

significant difference between mean TC for bidi 

smokers and controls as P < 0.001. Mean TC 

amongst tobacco chewers was 187.51±40.46mg/dl 

as compared to mean TC among controls was 

155.10±39.28mg/dl with mean difference of 

32.41. There was a statistically significant 

difference between mean TC for tobacco chewers 

and controls as P < 0.001[Table-1, Fig-1,2,3].    

TG: Mean TG among cigarette smokers was 

198.85±120.84mg/dl as compared to mean TG 
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against controls was 134.31±61.67mg/dl. Mean 

TG difference between cigarette smokers and 

controls was highly significant as P <0.001.Mean 

TG amongst bidi smokers was 

172.56±75.33mg/dl, as compared to mean TC 

against control was 134.31±61.67. Mean TG 

difference of 38.25 between bidi smokers and 

controls  was highly significant  as P <0.001.Mean 

TG amongst tobacco chewers was 

168.53±80.46mg/dl, as compared to mean TC 

against control was 134.31±61.67. Mean TG 

difference of 34.15 between tobacco chewers and 

controls was highly significant as P <0.001[Table-

1, Fig-1,2,3]. 

HDL: Mean HDL amongst cigarette smokers was 

36.13±1.08mg/dl as compared to mean HDL 

amongst controls was 39.89±8.48mg/dl. The mean 

HDL amongst cigarette smokers was significantly 

decreased as compared to mean HDL amongst 

controls as P was 0.002. Mean HDL amongst bidi 

smokers was 36.13±1.08mg/dl as compared to 

mean HDL amongst controls was 

39.89±8.48mg/dl with mean difference of 3.58 

between these two groups. The mean HDL 

amongst bidi smokers was significantly decreased 

as compared to mean HDL amongst controls as P 

< 0.001[Table-1, Fig-1,2,3]. 

Mean HDL amongst tobacco chewers was 

35.95±7.901mg/dl as compared to mean HDL 

amongst controls was 39.89±8.48mg/dl with mean 

difference of 3.94 between these two groups. The 

mean HDL amongst tobacco chewers was 

significantly decreased as compared to mean HDL 

amongst controls as P < 0.001.  

LDL: Mean LDL amongst cigarette smokers was 

142.78±53.26mg/dl as compared to mean LDL 

amongst controls was 89.5±34.33mg/dl. Mean 

LDL difference between cigarette smokers and 

controls was highly significant as P was 0.001. 

Mean LDL amongst bidi smokers was 

115.91±26.705mg/dl as compared to mean LDL 

amongst controls was 89.5±34.33mg/dl. Mean 

LDL difference between bidi smokers and 

controls was 26.41 which was highly significant 

as P < 0.001. Mean LDL amongst tobacco 

chewers was 112.92±37.19mg/dl as compared to 

mean LDL amongst controls was 

89.5±34.33mg/dl. Mean LDL difference between 

tobacco chewers and controls was 23.42 which 

was highly significant as P <0.001[Table-1, Fig-

1,2,3].  

VLDL:  Mean VLDL amongst cigarette smokers 

was 39.89±24.109 mg/dl as compared to mean 

VLDL  amongst controls was 27.09±12.85mg/dl. 

Mean VLDL difference between two groups was 

highly significant as P <0.001.Mean VLDL 

amongst bidi smokers was 34.56±15.03 mg/dl as 

compared to mean VLDL amongst controls was 

27.09±12.85mg/dl. Mean VLDL difference 

between two groups was 7.46 which was highly 

significant as P <0.001. Mean VLDL amongst 

tobacco chewers was 33.78±16.07mg/dl as 

compared to mean VLDL amongst controls was 

27.09±12.85mg/dl. Mean VLDL difference 

between two groups was 6.69 which was highly 

significant as P <0.001[Table-1, Fig-1,2,3]. 

 

Table-1: Comparison of lipid profile between cigarette smokers, bidi smokers and tobacco chewers with 

respect to control 

Tobacco Users Lipid Profile N Mean SD Mean Difference P Value 

 

 

 

 

Cigarette 

Smokers 

TC Cont. 400 155.10 39.28 71.16 0.001 

Sub. 80 226.26 59.54 

TG Cont. 400 134.31 61.67 64.53 0.001 

Sub. 80 198.85 120.84 

HDL Cont. 400 39.89 8.48 3.76 0.002 

Sub. 80 36.13 1.08 

LDL Cont. 400 89.5 34.33 53.28 0.001 

Sub. 80 142.78 53.26 

VLDL Cont. 400 27.09 12.85 12.79 0.001 

Sub. 80 39.89 24.109 



 

Manju Pandey et al JMSCR Volume 06 Issue 07 July 2018 Page 871 
 

JMSCR Vol||06||Issue||07||Page 868-873||July 2018 

 

 

 

 

Bidi 

Smokers 

TC Cont. 400 155.10 39.28 35.63 0.001 

Sub. 120 190.73 29.59 

TG Cont. 400 134.31 61.67 38.25 0.001 

Sub. 120 172.56 75.33 

HDL Cont. 400 39.89 8.48 3.58 0.001 

Sub. 120 36.31 8.07 

LDL Cont. 400 89.5 34.33 26.41 0.001 

Sub. 120 115.91 26.705 

VLDL Cont. 400 27.09 12.85 7.46 0.001 

Sub. 120 34.56 15.03 

 

 

 

 

Chewers 

TC Cont. 400 155.10 39.28 32.41 0.001 

Sub. 200 187.51 40.86 

TG Cont. 400 134.31 61.67 34.21 0.001 

Sub. 200 168.53 80.46 

HDL Cont. 400 39.89 8.48 3.94 0.001 

Sub. 200 35.95 7.901 

LDL Cont. 400 89.5 34.33 23.42 0.001 

Sub. 200 112.92 37.19 

VLDL Cont. 400 27.09 12.85 6.69 0.001 

Sub. 200 33.78 16.07 

 

Fig-1: Comparison of lipid profile between cigarette smokers and control 

 

 

Fig-2: Comparison of lipid profile between bidi smokers and control 
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Fig-3: Comparison of lipid profile between tobacco chewers and control 

 

 

Fig-4: Comparison of lipid profile between Cigarette smokers, bidi smokers and tobacco chewers. 

 

 

Discussion 

Awareness of correlation between smoking and 

cardiovascular disease remains low in many parts 

of the world. Tobacco smoking or chewing is a 

major risk factor cardiovascular morbidity and 

mortality
[9]

. Smoking is estimated to cause 10 % 

of cardiovascular disease (CVD) and is second 

leading cause of CVD, after high blood pressure. 

The risk for coronary heart disease is 25 % higher 

in female smokers than in male smokers
[10]

. 

Chewing tobacco more than doubles the risk of 

heart attack and tobacco smoking and chewing 

may lead to alteration of the normal plasma 

lipoprotein pattern. In this study we have found 

that among tobacco smokers mean   TC, TG, 

LDL, VLDL, were significantly higher as 

compared to mean values of these parameters 

amongst non smokers, non chewers. The mean 

HDL amongst tobacco smokers was significantly 

lower as compared to controls. In other study it  

was found TC,TG,LSL, VLDL were higher in 

smokers as compared to non smokers (P<0.001). 

HDL was lower in smokers as compared to in non 

smokers (P<0.001)
[11]

. Our study was in 

agreement with studies of Ketan Patel et al
[12]

 and 

Srinivasa Rao et al
[13]

. 

 

Conclusion 

Tobacco is the major preventable risk factor for 

atherosclerotic related clinical events like 
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coronary artery disease. Cigarette smoking had 

greater adverse effects on the serum lipid profile 

as compared to bidi smoking and tobacco chewing 

thereby increasing the cardiovascular risk.   
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