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Abstract 

Introduction: Tobacco addiction remains a substantial problem in the worldwide. As a consequence of its addictive 

qualities, the consumption of  tobacco often becomes a lifelong habit with cumulative and deleterious effects on health. 

The Treadmill test unmasks the occult disease and thereby influences the long term prognosis and treatment. Material 

methods: A population based prospective observational study was performed in 200 subjects who agreed to participate in 

the evaluation and had a history of isolated tobacco-chewing  and smoking were enrolled in study. The prevalence of 

major coronary risk factors- obesity, truncal obesity, hypertension, fasting hyperglycemia, and lipid levels were estimated 

using current guidelines. Electrocardiogram, Chest radiography and treadmill stress test was done in subjects when 

indicated by symptoms. Results: Most of the subjects were in the age group of 41-50 years (87%), were male (96.5%). 

Maximum subjects were consuming tobacco for more than 20 years. Atypical chest pain was the most common associated 

symptom (48.5%). most of subjects were motivated by others either by peer groups or family members (25.5% and 22.5% 

respectively), Number of positive T.M.T. cases increases with age. In 41 to 50 year age group incidence of positive 

T.M.T. was more common (14.9%) and we found that the duration of addiction was more important than the quantity of 

tobacco. Conclusion: Tobacco is the single greatest cause of preventable death globally, The effects depend on the 

number of years and how much a person smokes and chews. Tobacco addiction is highly prevalent in this part of country. 

The present work has been performed with the idea to detect the role of tobacco addiction in the development of the 

coronary artery disease. The treadmill test is presently the most simple, least expensive and fairly sensitive, non-invasive 

screening test for the early detection of latent ischemic heart disease. 
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Introduction 

Tobacco smoking (CS) continues to be a major health 

hazard, and it contributes significantly to cardiovascular 

morbidity and mortality [1]. Although the number of 

cardiovascular deaths associated with environmental 

tobacco smoke cannot be predicted with absolute 

certainty, the available evidence indicates that 

environmental tobacco smoke increases the risk of heart 

disease. The effects of environmental tobacco smoke on 

cardiovascular function, platelet function, neutrophil 

function, and plaque formation are the probable 

mechanisms leading to heart disease. The risk of death 

due to heart disease is increased by about 30% among 

those exposed to environmental tobacco smoke at home 

and could be much higher in those exposed at the 
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workplace, where higher levels of environmental 

tobacco smoke may be present [2]. 

 

Cigarette smoking is a leading preventable risk factor 

for the development and progression of cardiovascular 

diseases (CVDs). Tobacco causes endothelial 

dysfunction, inflammation, insulin resistance, alteration 

of lipid profile, hemodynamic alterations, and a 

hypercoagulable state. All of these act synergistically as 

pathobiologic mechanisms of atherothrombosis in 

tobacco users [3]. Smokeless tobacco products consist 

of tobacco or a tobacco blend that is chewed or sucked 

on rather than smoked, the main types being chewing 

tobacco and snuff. Acute cardiovascular effects, similar 

to those caused by cigarette smoking, are seen with the 

use of smokeless tobacco, including coronary 

vasoconstriction and increase in heart rate and cardiac 
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output [4]. Tobacco exerts its deleterious cardiovascular 

effects through multiple mechanisms.  

 

Clinical and experimental studies have shown that the 

cardiovascular risk posed by smoking reverses after 

smoking cessation.  

This emphasizes the importance of a comprehensive 

antitobacco campaign, comprising individual-based 

behavioral and pharmacological interventions to fight 

nicotine addiction and community-level measures, as an 

important public health intervention. 

Material & Methods 

The present study was a prospective observational study carried out in department of medicine, Medical College and 

Hospital, Indore (M.P). Many health check-up camps were organised in the city of Indore in years …..and 200.. to 

evaluate cardiovascular risk factors in community. Preliminary talks were held with local community leaders who were 

explained the aims, objectives and methodology of the study. Volunteers who agreed to addicted of chewing tobacco were 

invited for participation in the study. 

 

Study design – Prospective observational study. 

Inclusion criteria - This group constitutes the 200 subjects who were addicted to tobacco for atleast last 10 years in ages 

of 24-50 years. 

 

Exclusion criteria- Subjects with history of IHD, hypertension, diabetes mellitus, valvular heart diseases and chronic 

respiratory disease, history of other associated risk factors, (obesity, hyperlipidemia etc) and Subjects with abnormal 

resting ECG and with any contraindication of T.M.T. were also excluded from this study. 

 

Collection of data- After taking consent the subjects were evaluated with detailed history, complete general and 

cardiovascular physical examination, and fasting blood sample for glucose, urea, creatinine, cholesterol, triglycerides, 

Electrocardiogram was also performed in all subjects. Chest radiography and treadmill stress test was done in subjects 

when indicated by symptoms. 

 

Methodology for Treadmill Test: Patients were instructed- To be in the TMT room approximately 1-1.5 hours earlier, 

Not to eat for at least 2 hours before the test with informed consent was obtained. The test was carried out on Mortara X-

scribe Computerized Stress Test System. The electrodes were placed just below the two clavicles and the lower part of the 

rib cage on both sides. For precordial leads electrodes were kept on V1, V2, V3, V 4, V5 and V6 positions. A baseline 12-

lead ECG was recorded in supine position followed by standing and 60 seconds of hyperventilation prior to the exercise. 

Blood pressure was recorded during each step. Now the patient was asked to walk on the treadmill which was 

programmed according to the Bruce protocol. 

 

Stage 
Speed 

(Mph/Kmph) 

Grade 

(%) 

Duration 

(Min.) 

Total time 

elapsed (Min.) 

MET's 

Units 

1. 1.7/2.33 10 3 3 4 

2. 2.5/4.17 12 3 6 6-7 

3. 3.4/5.7 14 3 9 8-9 

4. 4.2/7.0 16 3 12 15-16 

5. 5.0/8.3 18 3 15 21 

6. 5.5/9.12 20 3 18 - 

7. 6.0/10 22 3 21 - 

 

Progressive exercise was continued for 3 minutes at different levels as described in the Bruce protocol until the end point 

to terminate the test was reached. ECG and blood pressure was recorded immediately after the termination of the exercise 

and then after 3 and 6 minutes during recovery and longer if abnormality appeared or persisted. Monitoring was continued 

until the changes resolved while the patient was in supine position. 

 

Statistical Analysis- Numerical variables are reported as mean ± 1 SD and ordinal variables in percent. chi-square test 

was used to find association while analysis of variance  and P value less than 0.05 was considered significant. 
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Statistical software: The statistical software SPSS 10.0 was used for the analysis of the data and Microsoft word and 

excel have been used to generate graphs, tables etc.  

Results 

Table-1:  Distribution of tobacco addicts according to Age 

S. No. Age No. of addicts 

(n=200) 

Percentage (%) 

1 Up to 30 28 1.4 

2 31 to 40 85 42.5 

3 41 to 50 87 43.5 

 

In study the table 1 most of the subjects were in the age group of 41-50 years (87%), followed by 31 – 40 years . p<0.05 

(Significant) 

 

Table-2: Distribution of tobacco addict according sex group. 

S. No. Sex group No. of cases 

(n=200) 

Percentage (%) 

1 Male 193 96.5 

2 Female 7 3.5 

 Total 200  

  

The table 2 shows majority of the tobacco users were male (96.5%), followed by female.   p<0.05 (Significant) 

 

Table-3: Distribution according Modes of Tobacco addiction. 

S. No. Mode of Tobacco Consumption No. of Cases 

(n=200) 

Percentage (%) 

1 Chewer 138 69 

2 Smoking 20 10 

3 Chewer + Smoking 42 21 

 

Table no 3 shows that majority of subjects used chewing mode of tobacco addiction (69%) while least preferred were 

smoking mode of tobacco consumption. 

 

Table-4: Distribution according Duration of Tobacco Addiction. 

S. No. Duration 

(in yrs) 

No. of Cases 

(n=200) 

Percentage (%) 

1 10 to 15 54 27 

2 16 to 20 47 23.5 

3 >20 99 49.5 

 

The table 4 shows that Maximum subjects were consuming tobacco for more than 20 years.   p<0.05 (Significant)  

 

Table-5: Distribution according Quantity of Tobacco addiction. 

S. No. Quantity Consumption No. of Cases 

(n=200) 

Percentage (%) 

1 Up to 5gm/day 13 6.5 

2 6-10gm/day 79 39.5 

3 11-15gm/day 57 28.5 

4 >15gm/day 51 25.5 
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The table 5 shows that daily consumption of tobacco varied from less than 5 grams to more than 15 grams per day. 

Maximum number of person was consuming tobacco between 6-10 grams/day.  p<0.05 (Significant) 

 

Table-6: Distribution according various symptoms in Tobacco Addicts. 

S. 

No. 

Symptoms No. of Cases 

(n=200) 

Percentage (%) 

1 Asymptomatic 89 44.5 

2 Symptomatic (n=111)   

a) Atypical Chest Pain 97 48.5 

b) Abdominal Discomfort 14 7 

 

It is evident from the table 6 among the study group that 89 subjects (44.5%) were asymptomatic. It is suggestive that 

atypical chest pain was the most common associated symptom (48.5%).  

 p<0.05 (Significant) 

 

Table-7: Distribution according to Reason for Initiation and continuation of Tobacco Addiction. 

S. No. Reasons of Tobacco 

Addiction 

No. of Cases 

(n=200) 

Percentage (%) 

1 Motivated by:- (n=96) 

a) Peer groups 

 

51 

 

25.5 

 b) Family members 45 22.5 

2 To relieve anxiety 23 11.5 

3 For seeking pleasure 32 16 

4 Stress:- 

a) Study 

 

15 

 

7.5 

b) Work 23 11.5 

5 To regulate Bowel Habit 11 5.5 

 

In the table 7 it is evident that most of subjects were motivated by others either by peer groups or family members (25.5% 

and 22.5% respectively). For seeking pleasure is second most common reason found in 16% subjects. p<0.05 (Significant) 

 

Table-8: Incidence of positive T.M.T.in different age group with relation to mean Duration and Quantity of 

tobacco addiction. 

S. No. Age group 

(in yrs) 

Mean duration of tobacco 

addiction 

(In yrs) 

Mean quantity of 

tobacco addiction 

(Gm/day) 

Positive T.M.T. 

(n=184) 

1 Up to 30 16 10.7 0 

2 31 to 40 18.3 12.2 3 

3 41 to 50 21.6 12.2 13 

 

It is evident from table that the duration of addiction was more important than the quantity of tobacco. Maximum number 

of positive TMT seen in 41 -50 years age group in which tobacco addiction were 21.6 years with mean quantity of 

addiction was 12.2 gm/day. p<0.05 (Significant). 

Discussion 

Tobacco is the single greatest cause of preventable death 

globally. Tobacco use leads most commonly to diseases 

affecting the heart, liver and lungs, with smoking being 

a major risk factor for heart attacks, strokes, chronic 

obstructive pulmonary disease (COPD) and  cancer  

(particularly lung cancer,  and mouth). It also causes  

 

 

peripheral vascular disease and hypertension.The effects 

depend on the number of years and how much a person 

smokes and chews. Cigarette smoking has been 

responsible for approximately 140,000 premature 

deaths annually from CVD. More than 1 in 10 deaths 

worldwide from CVD in 2000 were attributed to 
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smoking [5]. In one study, the effect of cigarette 

smoking on the risk of coronary heart disease (CHD) 

was evident even among persons with low serum levels 

of cholesterol [6]. 

 

In our study it was found  that daily consumption of 

tobacco varied from less than 5 grams to more than 15 

grams per day. Maximum number of person was 

consuming tobacco between 6-10 grams/day. 2=60.27  

p<0.05 (Significant).There are studies showed increased 

risk of having CHD at all levels of cigarette smoking, 

and increased risks were evident even for persons who 

smoked fewer than five cigarettes per daily [7,8]. Law 

and Wald (2003), who conducted a meta-analysis of five 

large studies of smoking and CHD, demonstrated a 

nonlinear dose-response relationship between the 

number of cigarettes smoked per day and the RR of 

disease[9]. 

 

Whincup and colleagues (2004) explored the dose 

response relationship between exposure to cigarette 

smoke and CHD in persons involuntarily exposed to 

cigarette smoke [10]. 

 

In our study, it is evident that most of subjects were 

motivated by others either by peer groups or family 

members (25.5% and 22.5% respectively). For seeking 

pleasure is second most common reason found in 16% 

subjects. Maximum subjects were consuming tobacco 

for more than 20 years. Other studies showed that 

almost all age groups younger than age 70 years, RRs 

increased with increasing duration of smoking. Data 

from CPS-II on men also demonstrated a pattern of 

increasing RR with age-specific mortality due to CHD 

and increasing duration of smoking for each level of 

cigarettes smoked per day. Even though data in these 

analyses were not adjusted for potential differences in 

other cardiovascular risk factors, the findings presented 

a convincing picture of increasing risk of CHD with 

longer duration of smoking [11]. Researchers have not 

always demonstrated a significant relationship between 

duration of cigarette smoking and CHD risk when 

adjustment was made for other risk factors and the 

number of cigarettes smoked per day. Variation in the 

number of cigarettes smoked per day and in the products 

smoked during the lifetime of a smoker is often 

substantial, but this variable is not well captured in 

epidemiologic studies [12,13]. 

 

In our study we found Maximum number of positive 

TMT seen in 41-50 years age group in which tobacco 

addiction were 21.6 years with mean quantity of 

addiction was 12.2 gm/day. p<0.05 (Significant). 

Similary Heart rate increased acutely during smoking. 

Mean heart rate increased from 83.8±13.7 bpm 10 min 

before smoking, to 90.5±16.4 bpm during smoking, 

(p<0.0001) and returned to baseline after 30 min. 

Smoking was also associated with increased ectopic 

beats (mean of 5.3/h prior to smoking to 9.8/h during 

smoking to 11.3/h during the hour after smoking; 

p<0.001). Three patients (9.7%) had significant ST–T 

changes after smoking [14]. 

 

Similarly study shows, Relationships between TST 

parameters and treatments among successful abstainers 

and continuing smokers were evaluated using 

multivariable analyses and found Smokers with a higher 

smoking burden have lower exercise capacity, lower HR 

reserve, and a blunted exercise HR response. After 3 

years, TST improvements suggestive of improved CVD 

prognosis were observed among successful abstainers 

[15,16,17]. Smoking cessation measures could range 

from pharmacological treatment interventions to policy-

based measures, community-based interventions, 

telecoms, media, and technology (TMT)-based 

interventions, school-based interventions, and 

workplace interventions[18,19]. Randomised controlled 

trials (RCTs) conducted in pregnant women with 

designs that permit the independent effects of any type 

of pharmacotherapy or ENDS on smoking cessation 

found use of Electronic Nicotine Delivery Systems 

(ENDS), or e-cigarettes [20]. 

 

The habit of chewing tobacco is increasing because of 

its free availability, cheaper cost and increasing 

education about well established hazards of smoking. 

Studies have confirmed that use of smokeless tobacco is 

as harmful as smoked tobacco [21,22]. Chewing tobacco 

could result in significantly greater deleterious 

cardiovascular effects due to a larger overall exposure 

owing to prolonged absorption [23]. 

 

Removal of major risk factors such as tobacco could 

increase healthy life expectancy in every region of the 

world and would reduce the differences between 

different regions [24]. 20 major risk factors for ill-health 

and death contribute globally to 47% of premature 

deaths and 39% of total disease burden in the year 

2000[25]. 

 

A study done to promote cessation of tobacco smoking 

found that the use of a health promotion children's book 

in the pediatric setting can increase the rate at which 

pediatricians screen for SHSe and counsel caregivers to 

stop smoking. Future research should examine the effect 

of the storybook on various parameters of smoking 
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cessation and future smoking behaviours [26]. Recent 

study in economic perspects of tobacco smoking in 

among the 64 economic evaluations included in the 

review, state-transition Markov model was the most 

frequently used method (n = 30/64) with Quality 

Adjusted Life Years (QALYs) being the most frequently 

used outcome measure in a lifetime horizon. A small 

number of the included studies (13/64) were eligible for 

EURONHEED transferability checklist. The overall 

transferability scores ranged from 0.50 to 0.97 with an 

average score of 0.75. The average score per section was 

0.69 (range 0.35-0.92). Relative transferability of the 

studies could not be established due to a limitation 

present in the EURONHEED method [27]. 

 

Tobacco addict with duration of addiction > 20 years 

and amount of tobacco >15 gm per day had significant 

(p=0.015, p = 0.0005 respectively) TMT positivity. Sex 

of   tobacco addiction had no significant effect on 

positive TMT (p = 0.53). Duration of tobacco 

consumption was found to be more important than 

amount of tobacco consumed according to our study. 

Conclusion 

We also found a significantly greater prevalence of 

multiple cardiovascular risk factors and 

electrocardiographic changes in tobacco users. Tobacco 

use in any form should be the major area of concern in 

India and elsewhere. Our results agrees that the 

available evidence suggests that tobacco exposure leads 

to increased risk for cardiovascular disease. It is clear 

that these morbidity estimates represent a significant 

public health threat that demands attention from the 

health community as well as government regulatory 

agencies involved with health protection. 

 

We evaluated the health impact of Tobacco in Indore 

India. The results underline the need and the urgency of 

public health measures to reduce Tobacco exposure in 

the household and in the workplaces. 

Funding: Nil, Conflict of interest: Nil 

Permission from IRB: Yes 

Bibliography 

1. John A Ambrose, The pathophysiology of cigarette 

smoking and cardiovascular disease: An update Journal 

of the American College of Cardiology Volume 43, 

Issue 10, 19 May 2004,Pages1731–1737.http://www. sci 

encedirect.com/science/article/pii/S0735109704004346  

 

2. Taylor, A.E., Johnson, D.C.,  Kazemi, H 

Environmental tobacco smoke and cardiovascular 

disease: A position paper from the council on 

cardiopulmonary and critical care, American Heart 

Association Volume 86, Issue 2, 1992, Pages 699-702.  

 

3. Salman Salahuddin tobacco and cardiovascular 

disease: challenges and opportunities Volume 7, Issue 2, 

July 2012, Pages 113–120 . 

 

4. P Niemiec et al. The CYBA gene A640G 

polymorphism influences predispositions to coronary 

artery disease through interactions with cigarette 

smoking and hypercholesterolemia Biomarkers,  16 (5), 

405-412. 8 2011. 

 

5 .Ezzati M, Henley SJ, Thun MJ, Lopez AD. Role of 

smoking in global and regional cardiovascular mortality. 

Circulation. 2005;112(4):489–97.  

 

6. Blanco-Cedres L, Daviglus ML,et al. Relation of 

cigarette smoking to 25-year mortality in middle-aged 

men with low baseline serum cholesterol: the Chicago 

Heart Association Detection Project in Industry. 

American Journal ofnEpidemiology.2002;155(4):      

354-60. 

 

7. Prescott E, Scharling H, Osler M, Schnohr P. 

Importance of light smoking and inhalation habits on 

risk of myocardial infarction and all cause mortality: a 

22 year follow up of 12,149 men and women in the 

Copenhagen City Heart Study. Journal of Epidemiology 

and Community Health. 2002;56(9):702–6.  

 

8. Bjartveit K, Tverdal A. Health consequences of 

smoking 1–4 cigarettes per day. Tobacco Control. 

2005;14(5):315–20.  

 

9. Law MR, Wald NJ. Environmental tobacco smoke 

and ischemic heart disease. Progress in Cardiovascular 

Diseases. 2003;46(1):31–8.  

 

10.Whincup PH, Gilg JA, Emberson JR, Jarvis MJ, 

Feyerabend C, Bryant A, Walker M, Cook DG. Passive 

smoking and risk of coronary heart disease and stroke: 

prospective study with cotinine measurement. BMJ 

(British Medical Journal) 2004;329(7459):200–5.  

 

11. Thun MJ, Myers DG, Day-Lally C, Namboodin 

MM, Calle EE, Flanders WD, Adams SL, Heath CW Jr. 

Age and the exposure-response relationships between 

cigarette smoking and premature death in Cancer 

Prevention Study II, Changes in Cigarette-Related 

Disease Risks and Their Implications for Prevention and 

Control. Smoking and Tobacco Control Monograph     



November- December, 2014/ Vol 2/ Issue 6                                                                                   ISSN 2321-127X 

                                                                                                                                                           Research Article                                      

International Journal of Medical Research and Review         Available online at: www.ijmrr.in     644 | P a g e              

No 8. Bethesda (MD): U.S. Department of Health and 

Human Services, Public Health Service, National 

Institutes of Health, National Cancer Institute; 1997. pp. 

383–475. NIH Publication No. 97-4213.  

 

12. Tverdal A. Calculation of risk for the development 

of acute myocardial infarction in the normal population 

based on long-term follow-up studies: smokers 

compared with non-smokers. Journal of Cardiovascular 

Risk. 1999;6(5):287–91.  

 

13. Kuller LH, Ockene JK, Meilahn E, Wentworth DN, 

Svendsen KH, Neaton JD. Multiple Risk Factor 

Intervention Trial Research Group. Cigarette smoking 

and mortality. Preventive Medicine. 1991;20(5):638–54.  

 

14.  Ramakrishnan S  Bhatt K, Acute electro-

cardiographic changes during smoking: an observational 

study BMJ Open 2013;3:e002486 doi:10.1136/bmjopen-

2012  http://bmjopen.bmj.com   

 

15. Asthana A, Megan E. Piper, Long-term effects of 

smoking and smoking cessation on exercise stress 

testing: Three-year outcomes from a randomized clinical 

trial Am Heart J. 2012 Jan; 163(1): 81–87.e1.  

https://www.ncbi.nlm.nih.gov 

 

16. Gepner AD1, Piper ME Electrocardiographic 

changes associated with smoking and smoking 

cessation: outcomes from a randomized controlled trial. 

PLoS One. 2013 Apr 23;8(4):e62311. doi: 

10.1371/journal.pone.0062311. Print 2013. https://www. 

ncbi.nlm.nih.gov 

 

17. McRobbie H, Bullen C, Hartmann-Boyce J, Hajek P. 

Electronic cigarettes for smoking cessation and 

reduction Cochrane Database Syst Rev. 2014; 

(12):CD010216. Epub 2014 Dec 17. https: 

//www.ncbi.nlm.nih.gov 

 

18. Victor U Ekpu1 and Abraham K Brown The 

Economic Impact of Smoking and of Reducing Smoking 

Prevalence: Review of Evidence Published online 2015 

Jul 14. doi:  10.4137/TUI.S15628.  

19. Patnode CD, Henderson JT, Thompson JH, Senger 

CA, Fortmann SP, Whitlock EP. Behavioral Counseling 

and Pharmacotherapy Interventions for Tobacco 

Cessation in Adults, Including Pregnant Women: A 

Review of Reviews for the U.S. Preventive Services 

Task Force [Internet]. 2015  

 

20.Coleman T, Chamberlain C, Davey MA, Cooper SE, 

Leonardi-Bee J. Cochrane Database Syst Rev. 2015 Dec 

22; (12):CD010078. Epub 2015 Dec 22.  

 

21. Behera D1, Uppal R, Majumdar S. Urinary levels of 

nicotine & cotinine in tobacco users Indian J Med Res. 

2003 Sep;118:129-33.  

 

22. Matsumoto A, Matsumoto A, Ichiba M, Payton NM, 

Oishi H, Hara M. Simultaneous measurement of urinary 

total nicotine and cotinine as biomarkers of active and 

passive smoking among Japanese individuals.Environ 

Health Prev Med. 2013 May; 18(3):244-50. Epub 2012 

Sep 26.  

 

23. Pais P, Fay MP, Yusuf S. Increased risk of acute 

myocardial infarction associated with beedi and 

cigarette smoking in Indians: final report on tobacco 

risks from a case-control study. Indian Heart J 

2001;53:731-5.  

 

24. Pearson TA, Bazzarre TL, Daniels SR, Fair JM, 

Fortmann SP, Franklin BA, Goldstein LB, Hong Y, 

Mensah GA, Sallis JF, Smith S, Stone NJ, Taubert KA. 

American Heart Association guide for improving 

cardiovascular health at the community level. 

Circulation 2003;107:645-51  

 

25. Ezzati M1, Hoorn SV, Estimates of global and 

regional potential health gains from reducing multiple 

major risk factors.Lancet.2003 Jul 26;362(9380):271-80.  

 

26. Thomas KE1, Kisely S A Tale of Smoking 

Cessation Promotion. Clin Pediatr (Phila). 2016 Dec  

 

27. Berg ML1, Cheung KL Model-based economic 

evaluations in smoking cessation and their 

transferability to new contexts: A systematic review. 

Addiction. 2017 Jan 6.  

 

.......................................... 

How to cite this article? 

 

Mourya S, Thakur A, Bansal A, Badole A.To study clinical and cardiovascular profile including TMT changes in tobacco 

addicts. Int J Med Res Rev 2014;2(6):638-644.doi:10.17511/ijmrr.2014.i06.17 

......................................................................................................................................................................................................................... 

 


