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Introduction

Tobacco use is the leading global cause of avoidable 
death worldwide and a key modifiable risk factor 
for the development of a range of diseases, including 
cardiovascular disease, chronic obstructive pulmonary 
disease and some cancers (1-3). In the 1960s, the US 
Surgeon General and American Heart Association 
issued reports warning of the dangers of smoking on 
fatal coronary artery disease (4-6). Since those early 
publications, 32 US Surgeon General reports have 
been released exposing the harmful effects of cigarette 
smoking on cardiovascular health (7,8). The 1983 
Surgeon General’s Report (9) was devoted entirely 
to cardiovascular disease. It concluded that cigarette 
smoking is one of the three major independent risk 
factors for heart disease.

Compared to non-smokers, exposure to cigarette smoke 
increases the risk of developing myocardial infarction 
(10-12), heart failure (13,14), peripheral artery disease 
(15,16), abdominal aortic aneurysms (17,18) and 
increased risk of stroke (19). Cigarette smoke exposure 
also increased the risk of developing new arrhythmias 
in a dose-dependent manner (20-23) including atrial 
fibrillation (AF) (24,25), ventricular tachycardia (VT) 
and ventricular fibrillation (VF) (26,27) and increased 
risk of sudden cardiac death (28). In patients who have 
undergone revascularization through either PCI or 
CABG, continued exposure to cigarette smoke was found 
to be associated with increased incidences of adverse 
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clinical outcomes (29) including stent thrombosis (30-
32) or graft occlusion (33,34), new MI and reinfarction 
(35-37), and increased length of hospital stay (38).

Though cigarette smoke exposure leads to detrimental 
effects on the human body and especially on the 
cardiovascular system, it was found that these effects 
could potentially be reversed through smoking cessation 
(39-41). Improvements in both FMD and cIMT values 
were found in as little as 1 year post smoking cessation 
in active smokers (42-46). A meta-analysis of 20 studies 
showed a 36% reduction in the crude relative risk of 
mortality for patients with coronary heart disease who 
quit smoking compared with those who continued 
smoking. Smoking cessation also leads to an exponential 
reduction in acute cardiovascular events, particularly in 
the first year after quitting (47).

Reduced exposure to secondhand smoke was also found 
to significantly reduce adverse outcomes. In various 
cities across the globe public smoking bans resulted 
in fewer hospitalizations due to cardiovascular events 
including acute myocardial infarction and stroke (48-
53). Some of these results were apparent in as little as 
6 months after enforcement of the ban legislature (54). 

Consequently, the avoidance of ETS exposure among 
CHD patients has been acknowledged, together with 
smoking cessation, to ‘improve outcomes as much 
or more than any single medical treatment can offer’ 
(55). Smoking cessation in fact is regarded as the 
most effective of all preventive measures among CHD 
patients, reducing mortality after myocardial infarction 
by 35% compared with continued smoking (56).

Despite the proven efficacy of smoking cessation in 
improving health and well being, certain barriers prevent 
smoker patients from quitting. This paper serves to 
summarize the perceived barriers to smoking cessation, 
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available methods to encourage smoking cessation and 
current guidelines for smoking cessation counseling and 
therapy.

Stages of Smoking Cessation

There are a number of established aids to smoking 
cessation, including a range of pharmacotherapies: 
nicotine replacement therapy (57), bupropion (58), 
varenicline (59) and behavioral approaches (group or 
individual counseling (60,61), self-help materials (62). 
One widely used behavioral approach is the ‘stages of 
change’ or Transtheoretical Model (TTM) (63,64). This 
approach assumes that smokers pass through a discrete 
series of motivational stages as described below. The 
model also proposes that individuals move sequentially 
through the stages, but may revert to earlier stages before 
finally achieving complete abstinence. 

a.	 Precontemplation: the individual does not perceive 
their smoking to be a problem and has no intention 
of quitting in the foreseeable future (typically over 
the next six months). 

b.	 Contemplation: the individual is aware that their 
smoking is a problem, and is thinking seriously 
about overcoming it but has not committed to a 
course of action. Contemplators may state that they 
are seriously considering changing their behavior 
within the next six months. 

c. 	 Preparation: Individuals intend to take action 
within the next month, and have unsuccessfully 
taken action in the past year. 

d. 	 Action: the person makes overt behavioral changes 
to stop smoking, and has successfully altered their 
behavior for a period of anything from one day to 
six months. 

e.	 Maintenance: the now ex-smoker works to prevent 
relapse and to consolidate their abstinence for more 
than six months. 

f. 	 Termination: the individual has completed the 
process of change; they have a high level of 
confidence across all high-risk situations and no 
temptation to relapse. 

Barriers to Smoking Cessation

Within the health behavior literature, factors that 

prevent an individual from undertaking health behavior 
change have been referred to as barriers. Barriers are 
often conceptualized as either structural or individual 
psychosocial factors (65). Structural barriers include 
systems, organizations and the relationship between 
systems and individuals, for example, lack of accessible 
smoking cessation programs, lack of government 
initiative to curb smoking at public places and reduced 
taxes on tobacco products, etc. Individual barriers 
refer to the subjective experience of the individual, for 
example, physical addiction to nicotine. 

This definition of barriers is congruent with the social 
determinants of health framework (SDHF) (66). The 
SDHF holds that factors across many levels; from 
individual genetic and physical characteristics, social and 
community networks, to broader influences of culture, 
socioeconomic determinants and the environment, 
influence an individual’s health (67). Because the SDHF 
classifies determinants of health as individual, social, 
and broader cultural and environmental factors, it also 
allows the identification of distinct levels of intervention 
for health policies. 

In the 1988 Surgeon General’s Report on the Health 
Consequences of Smoking (68), nicotine was declared 
an addictive drug similar to heroin or cocaine. It is 
important to emphasize that nicotine itself is probably 
not responsible for most of the negative health 
consequences of smoking. Instead, persons who stop 
using nicotine-containing tobacco products experience 
an unpleasant withdrawal syndrome that may include 
such symptoms as depressed mood, disrupted sleep, 
irritability, frustration, anger, anxiety, difficulty 
concentrating, restlessness, decreased heart rate, and 
increased appetite or weight gain (69-71). The extremely 
unpleasant nature of withdrawal from tobacco may help 
explain a part of the bigger problem why many people 
who make an effort to stop smoking start up again, often 
within a matter of hours or days (72-74). 

Within the general population, cross-sectional studies 
have found variation in the most commonly reported 
barriers to cessation. Enjoyment, cravings and stress 
management are the most frequently reported barriers 
(75-78). Irritability, habit, withdrawal symptoms, fear of 
failure and concern about weight gain are also identified 
as barriers to cessation (76,79,80). Patients often fail to 
acknowledge the risks of smoking and therefore lack the 
motivation to quit (81). 
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At the social and community level, a lack of support to 
quit from health professionals and other service providers 
was identified (82). Physicians often experience limited 
success using smoking-cessation counseling (SCC) 
and they frequently do not intervene (83). In an Indian 
subset of physicians it was found that the lack of time 
and appropriate SCC knowledge, coupled with a fear 
that the patients would leave their clinic, were the main 
identified barriers (84). 

Available Methods of Smoking Cessation

Despite nicotine’s powerful addictive properties, many 
effective treatments to help people stop smoking exist. 
In June 2000, the US Public Health Service released a 
clinical practice guideline (85), which found evidence 
that 5 different medications are helpful in assisting 
people who wish to quit smoking. When combined with 
certain types of counseling a person’s chance of quitting 
increased permanently. The guideline recommended 
that smokers be offered both counseling and medication 
to increase their chance of success. For cardiac patients, 
such psychosocial interventions to quit smoking are 
recommended along with nicotine replacement therapies 
(86-88). The most recent European guidelines (89,90) 
underline the importance of assessing smoking status 
and offering adequate interventions for quitting smoking 
in cardiac patients.

a. Psychosocial Interventions for Smoking Cessation: 
Several intervention strategies in healthy people have 
shown encouraging results in systematic reviews. For 
self-help interventions, tailored materials were more 
were more efficacious than no intervention (RR 1.31, 
95% CI 1.20 to 1.42) but standard materials were also 
efficacious (RR 1.21, 95% CI 1.05 to 1.39) (62,91). Other 
reviews of smoking cessation using telephone support 
have suggested that continuous personal contact might 
improve cessation rate. Continuous telephone counseling 
was more effective than less intense interventions such 
as educational self-help materials only (92). Telephone 
support as a single intervention increased quit rates by 
37% (RR 1.37, CI 1.26 to 1.50) (93).

Different treatment providers also showed beneficial 
effects in smoking cessation counseling. Brief advice 
from a physician was effective for quitting (RR 1.66, 
95% CI 1.42 to 1.94). More intense interventions were 
more efficacious (RR 1.84, 95% CI 1.60 to 2.13) (94,95). 
Counseling by nurses was less effective but still showed 

positive results (RR 1.29, 95% CI 1.20 to 1.39) (96). 

Rigotti et.al. have demonstrated the efficacy of smoking 
cessation interventions for hospitalized patients (RR 
1.37, 95% CI 1.27 to 1.48) and stressed the importance 
of at least one follow-up contact to maintain abstinence 
(97,98). Another review on nursing interventions also 
pointed out the need for follow up contacts for effective 
cessation (99). 

b. Pharmacological Methods of Smoking Cessation: 
The pronounced withdrawal symptoms and tobacco 
craving that occur on trying to quit smoking may be 
offset by various pharmacological therapies summarized 
as below.

1.	 Nicotine replacement therapy (NRT) (100): This aims 
to reduce motivation to smoke and the physiological 
and psychological withdrawal symptoms often 
experienced during a quit attempt. Although various 
pharmacological agents have been used in the past 
to aid smokers, nicotine replacement therapy has 
been shown to be effective and should be available 
in all smoking cessation programs (101-103). NRT 
is available as nicotine patches in various dosages 
(absorbed slowly through the skin), and as chewing 
gums, lozenges, sublingual tablets, sprays and 
inhalers (absorbed through the oral or nasal mucosa). 
The treatment is widely available on prescription, or 
as an over-the-counter purchase in many countries. 
However, the World Health Organization currently 
estimates that at least 38 countries do not yet support 
any provision of NRT (104).

2.	 Bupropion: This was developed as a non-tricyclic 
antidepressant, and is sometimes preferred by 
smokers who do not wish to use a nicotine-based 
treatment, or who have already failed to quit using 
NRT. The usual dose for smoking cessation is 150 
mg once a day for three days increasing to 150 mg 
twice a day, continued for 7 to 12 weeks. The quit 
attempt is generally initiated a week after starting 
pharmacotherapy. 

3.	 Nortriptyline: This is a tricyclic antidepressant, and 
is sometimes prescribed when first-line treatments 
have been unsuccessful. The recommended regimen 
is a period of titration (10 - 28 days) before the quit 
attempt, and a 12-week therapeutic dose of 75 to 
100 mg daily. 
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4.	 Varenicline: This is a selective nicotinic receptor 
partial agonist, licensed as a prescription-only 
treatment for smoking cessation in the USA in 2006, 
and in Europe in 2006/2007(105). The standard 
regimen is 1mg twice a day for 12 weeks, with the 
first week titrated to reduce side effects, and quit date 
set for the second week. Varenicline has emerged 
as one of the most effective drugs in promoting 
smoking cessation (106,107).

5.	 Cystisine: This is pharmacologically similar to 
varenicline. Although it has been used for almost 50 
years as a cessation aid, it is currently licensed only 
in Russia and in some former socialist economy 
countries, including Poland and Bulgaria. The 
standard regimen is a 25-day course, gradually 
reducing from six 1.5 mg tablets a day to two tablets 
a day by the end of the treatment period, with a quit 
date set for day five.

6.	 Other medications that are also used with less success 
rates include: antidepressants (including tricyclics, 
MAO inhibitors, SSRIs, atypical antidepressants), 
anxiolytics (including buspirone, diazepam, etc.), 
selective cannabinoid type 1 receptor antagonists 
(including rimonabant and taranabant), and many 
other drugs that are under research and do not 
warrant discussion in this paper.

Current Recommendations for Smoking 
Cessation

There is a large body of evidence, which suggests that 
due to the multifaceted effects of tobacco smoke on 
the human body; a multicomponent treatment strategy 
for smoking cessation should be implemented for any 
individual. This should include mandatory physician 
counseling along with one form of pharmacological 
treatment of nicotine dependence (108). Combining 
results from 47 trials suggests that increasing the 
amount of behavioral support for people using a 
smoking cessation medication increases the chances 
of quitting smoking for the long term by about 10% to 
25%. Providing some support via personal contact, face-
to-face or by telephone is beneficial, and people making 
a quit attempt using medication will increase their 
chances of success if they also have access to behavioral 
support (109). Recently the Agency for Health Care 
Policy and Research produced a comprehensive 
monograph on smoking cessation, which emphasizes the 

value of smoking cessation intervention by healthcare 
professionals and outlines methods found to be of value 
(85):

i.	 Every person who smokes should be counseled on 
smoking on every visit to the physician’s office. 
Maintenance of cessation should be frequently 
discussed with patients who have quit.

ii.	 Every patient should be asked about tobacco use; 
smoking status should be recorded and updated at 
regular intervals.

iii.	 Cessation interventions as brief as 3 minutes are 
effective, with more intensive intervention being 
more effective.

iv.	 Clinicians should receive training in patient-centered 
counseling methods.

v.	 Office systems that facilitate delivery of smoking 
cessation intervention should be established.

vi.	 Links with other personnel and organizations 
should be established to provide smoking cessation 
intervention (nurses, smoking cessation specialists, 
multiple risk factor intervention programs, 
community resources).

Conclusions

There is overwhelming evidence demonstrating both 
the cardiovascular hazards of smoking and the prompt 
benefit that occurs with smoking cessation. The 
provision of advice alone significantly increases the 
smoking cessation rate, and even minimal counseling 
yields a further benefit. Intervention with patients who 
have already suffered a cardiac event yields particularly 
striking benefits. The smoking status of all patients should 
be assessed and appropriate intervention offered to those 
who smoke. Physicians should be trained in counseling 
techniques and the use of nicotine replacement therapy. 
Presence of barriers to smoking cessation across all 
components of a patient’s life, including individual and 
social barriers, government and workplace intent and 
access to physician counseling make it very difficult 
for a patient to quit smoking permanently, leading 
to relapses. Therefore, any comprehensive smoking 
cessation program should be multicomponent and try to 
target as many as those barriers.

Review Article
Journal of Clinical and Preventive Cardiology
October 2015 | Number 4



[  85  ]

References

1.	 WHO report on the global tobacco epidemic 2013: Enforcing bans on 
tobacco advertising, promotion and sponsorship. Geneva: WHO; 2013.

2.	 Organization WH. WHO report on the global tobacco epidemic, 2008: 
the MPOWER package. 2008.

3.	 Organization WH. WHO report on the global tobacco epidemic, 
2011: warning about the dangers of tobacco. Geneva: World Health 
Organization; 2011.

4.	 Cigarette Smoking and Cardiovascular Diseases: REPORT BY THE 
AMERICAN HEART ASSOCIATION. Circulation. 1960;22:160-166.

5.	 The health consequences of smoking: A Public Health Service review. 
Revised US Government Printing Office, Washington, DC (PHS 
Publication, No 1696). 1968.

6.	 Smoking and health: report of the Advisory Committee to the Surgeon 
General of the public health service. 1964.

7.	 The Health Consequences of Smoking-50 Years of Progress: A Report 
of the Surgeon General. Atlanta (GA)2014.

8.	 Alberg AJ, Shopland DR, Cummings KM. The 2014 Surgeon General’s 
Report: Commemorating the 50th Anniversary of the 1964 Report of 
the Advisory Committee to the US Surgeon General and Updating the 
Evidence on the Health Consequences of Cigarette Smoking. Am J 
Epidemiol. 2014;179:403-12.

9.	 SERVCES USDOHAH. The Health Consequences of Smoking - 
Cardiovascular Disease: A Report of the Surgeon General. Rockville, 
Maryland 1983.

10.	 Ronow WS, Kaplan MA, Jacob D. Tobacco: a precipitating factor in 
angina pectoris. Ann Intern Med. 1968;69:529-36.

11.	 Parish S, Collins R, Peto R, et al. Cigarette smoking, tar yields, and 
non-fatal myocardial infarction: 14000 cases and 32000 controls in the 
United Kingdom. BMJ. 1995;311(7003):471-7.

12.	 Willett WC, Green A, Stampfer MJ, Speizer FE, Colditz GA, Rosner B, 
Monson RR, Stason W, Hennekens CH. Relative and absolute excess 
risks of coronary heart disease among women who smoke cigarettes. N 
Eng J Med. 1987;317:1303-9.

13.	 Gopal DM, Kalogeropoulos AP, Georgiopoulou VV, Smith AL, Bauer 
DC, Newman AB, Kim L, Bibbins-Domingo K, Tindle H, Harris TB, 
Tang WW, Kritchevsky SB, Butler J. Cigarette smoking exposure 
and heart failure risk in older adults: The Health, Aging, and Body 
Composition Study. Am Heart J. 2012;164:236-42.

14.	 He J, Ogden LG, Bazzano LA, Vupputuri S, Loria C, Whelton PK. Risk 
factors for congestive heart failure in US men and women: NHANES 
I epidemiologic follow-up study. Arch Inter Med. 2001;161:996-1002.

15.	 Lu J, Creager MA. The relationship of cigarette smoking to peripheral 
arterial disease. Rev Cardiovasc Med. 2003;5:189-93.

16.	 Willigendael EM, Teijink JA, Bartelink ML, Kuiken BW, Boiten J, 
Moll FL, Büller HR, Prins MH. Influence of smoking on incidence and 
prevalence of peripheral arterial disease. J Vasc Surg. 2004;40:1158-65.

17.	 Cornuz J, Pinto CS, Tevaearai H, Egger M. Risk factors for asymptomatic 
abdominal aortic aneurysm. Eur J Public Health. 2004;14:343-9.

18.	 Guirguis-Blake JM, Beil TL, Sun X, Senger CA, Whitlock EP. Primary 
Care Screening for Abdominal Aortic Aneurysm. 2014.

19.	 Stackelberg O, Björck M, Larsson S, Orsini N, Wolk A. Sex differences 
in the association between smoking and abdominal aortic aneurysm. Br 
J Surg. 2014;101:1230-7.

20.	 Benjamin EJ, Levy D, Vaziri SM, D’Agostino RB, Belanger AJ, Wolf 
PA. Independent risk factors for atrial fibrillation in a population-based 
cohort: the Framingham Heart Study. JAMA. 1994;271:840-4.

21.	 Krahn AD, Manfreda J, Tate RB, Mathewson FA, Cuddy TE. The natural 
history of atrial fibrillation: incidence, risk factors, and prognosis in the 
Manitoba Follow-Up Study. Am J Med. 1995;98:476-84.

22.	 Krishnamoorthy S, Lim SH, Lip GY. Assessment of endothelial (dys) 
function in atrial fibrillation. Ann Med. 2009;41:576-90.

23.	 Li J, Solus J, Chen Q, et al. Role of inflammation and oxidative stress in 
atrial fibrillation. Heart Rhythm. 2010;7(4):438-444.

24.	 Heeringa J, Kors JA, Hofman A, van Rooij FJ, Witteman JC. Cigarette 
smoking and risk of atrial fibrillation: the Rotterdam Study. Am Heart 
J. 2008;156:1163-9.

25.	 Chamberlain AM, Agarwal SK, Folsom AR, Duval S, Soliman EZ, 
Ambrose M, Eberly LE, Alonso A. Smoking and incidence of atrial 
fibrillation: results from the Atherosclerosis Risk in Communities 
(ARIC) study. Heart Rhythm. 2011;8:1160-6.

26.	 Daubert JP, Zareba W, Cannom DS, McNitt S, Rosero SZ, Wang P, 
Schuger C, Steinberg JS, Higgins SL, Wilber DJ, Klein H, Andrews ML, 
Hall WJ, Moss AJ; MADIT II Investigators. Inappropriate implantable 
cardioverter-defibrillator shocks in MADIT II: frequency, mechanisms, 
predictors, and survival impact. J Am Coll Cardiol. 2008;51:1357-65.

27.	 Goldenberg I, Moss AJ, McNitt S, Zareba W, Daubert JP, Hall WJ, 
Andrews ML; Multicenter Automatic Defibrillator Implantation Trial-
II Investigators. Cigarette smoking and the risk of supraventricular 
and ventricular tachyarrhythmias in high-risk cardiac patients with 
implantable cardioverter defibrillators. J Cardiovasc Electrophysiol. 
2006;17:931-6.

28.	 Sandhu RK, Jimenez MC, Chiuve SE, Fitzgerald KC, Kenfield 
SA, Tedrow UB, Albert CM. Smoking, Smoking cessation and risk 
of sudden cardiac death in women. Circulation: Arrhythmia and 
Electrophysiology. Circ Arrhythm Electrophysiol. 2012;5:1091-7.

29.	 Zhang YJ, Iqbal J, van Klaveren D, Campos CM, Holmes DR, Kappetein 
AP, Morice MC, Banning AP, Grech ED, Bourantas CV, Onuma Y, 
Garcia-Garcia HM, Mack MJ, Colombo A, Mohr FW, Steyerberg EW, 
Serruys PW. Smoking is associated with adverse clinical outcomes in 
patients undergoing revascularization with PCI or CABG: the SYNTAX 
trial at 5-year follow-up. J Am Coll Cardiol. 2015;65:1107-15.

30.	 Chen T, Li W, Wang Y, Xu B, Guo J. Smoking status on outcomes after 
percutaneous coronary intervention. Clin Cardiol. 2012;35:570-4.

31.	 Haddock CK, Poston WS, Taylor JE, Conard M, Spertus J. Smoking 
and health outcomes after percutaneous coronary intervention. Am 
Heart J. 2003;145:652-7.

32.	 Hasdai D, Garratt KN, Grill DE, Lerman A, Holmes Jr DR. Effect of 
smoking status on the long-term outcome after successful percutaneous 
coronary revascularization. N Engl J Med. 1997;336:755-61.

33.	 Iqbal J, Vergouwe Y, Bourantas CV, van Klaveren D, Zhang YJ, 
Campos CM, García-García HM, Morel MA, Valgimigli M, Windecker 
S, Steyerberg EW, Serruys PW. Predicting 3-year mortality after 
percutaneous coronary intervention: updated logistic clinical SYNTAX 
score based on patient-level data from 7 contemporary stent trials. 
JACC: Cardiovasc Interv. 2014;7:464-70.

34.	 Zhang YJ, Iqbal J, van Klaveren D, et al. Smoking Is Associated With 
Adverse Clinical Outcomes in PatientsÂ Undergoing Revascularization 
With PCI or CABG: The SYNTAX Trial at 5-Year Follow-Up. J Am 
Coll Cardiol. 2015;65:1107-15.

35.	 D’Ascenzo F, Bollati M, Clementi F, Castagno D, Lagerqvist B, de la 
Torre Hernandez JM, ten Berg JM, Brodie BR, Urban P, Jensen LO, 
Sardi G, Waksman R, Lasala JM, Schulz S, Stone GW, Airoldi F, 
Colombo A, Lemesle G, Applegate RJ, Buonamici P, Kirtane AJ, Undas 
A, Sheiban I, Gaita F, Sangiorgi G, Modena MG, Frati G, Biondi-Zoccai 
G. Incidence and predictors of coronary stent thrombosis: evidence 
from an international collaborative meta-analysis including 30 studies, 
221,066 patients, and 4276 thromboses. Int J Cardiol. 2013;167:575-84.

36.	 Grines CL, Topol EJ, O’Neill WW, George BS, Kereiakes D, Phillips 
HR, Leimberger JD, Woodlief LH, Califf RM. Effect of cigarette 
smoking on outcome after thrombolytic therapy for myocardial 
infarction. Circulation. 1995;91:298-303.

37.	 Stone SG, Serrao GW, Mehran R, Tomey MI, Witzenbichler B, 

Smoking Cessation: Barriers and Available Methods Mahansaria K



[  86  ]

Guagliumi G, Peruga JZ, Brodie BR, Dudek D, Möckel M, Brener 
SJ, Dangas G, Stone GW. Incidence, predictors, and implications of 
reinfarction after primary percutaneous coronary intervention in st-
segment–elevation myocardial infarction the harmonizing outcomes 
with revascularization and stents in acute myocardial infarction trial. 
Circ Cardiovasc Interv. 2014;7:543-51.

38.	 Poole L, Kidd T, Leigh E, Ronaldson A, Jahangiri M, Steptoe A. 
Depression, C-reactive protein and length of post-operative hospital 
stay in coronary artery bypass graft surgery patients. Brain Behav 
Immun. 2014;37:115-21.

39.	 Pilz H, Oguogho A, Chehne F, Lupattelli G, Palumbo B, Sinzinger 
H. Quitting cigarette smoking results in a fast improvement of in 
vivo oxidation injury (determined via plasma, serum and urinary 
isoprostane). Thromb Res. 2000;99:209-21.

40.	 Raupach T, Schäfer K, Konstantinides S, Andreas S. Secondhand smoke 
as an acute threat for the cardiovascular system: a change in paradigm. 
Eur Heart J. 2006;27:386-92.

41.	 Stadler RW, Ibrahim SF, Lees RS. Measurement of the time course of 
peripheral vasoactivity: results in cigarette smokers. Atherosclerosis. 
1998;138:197-205.

42.	 Johnson HM, Gossett LK, Piper ME, et al. Effects of smoking and 
smoking cessation on endothelial function: one-year outcomes from a 
randomized clinical trial. J Am Coll Cardiol. 2010;55:1988-95.

43.	 McEvoy JW, Nasir K, DeFilippis AP, Lima JA, Bluemke DA, Hundley 
WG, Barr RG, Budoff MJ, Szklo M, Navas-Acien A, Polak JF, 
Blumenthal RS, Post WS, Blaha MJ. Relationship of cigarette smoking 
with inflammation and subclinical vascular disease: the multi-ethnic 
study of atherosclerosis. Arterioscler Thromb Vasc Biol. 2015;35:1002-
10.

44.	 Frolow M, Drozdz A, Kowalewska A, Nizankowski R, Chlopicki S. 
Comprehensive assessment of vascular health in patients; towards 
endothelium-guided therapy. Pharmacol Rep. 2015;67:786-92.

45.	 Hulka B. Environmental tobacco smoke: Measuring exposures and 
assessing health effects. World Health Statistics Quarterly. 1986;40(1).

46.	 Mendelson MM, de Ferranti SD. Childhood Environmental Tobacco 
Smoke Exposure: A Smoking Gun for Atherosclerosis in Adulthood. 
Circulation. 2015;131:1231-3.

47.	 Critchley JA, Capewell S. Mortality risk reduction associated with 
smoking cessation in patients with coronary heart disease: a systematic 
review. JAMA. 2003;290:86-97.

48.	 Bartecchi C, Alsever RN, Nevin-Woods C, Thomas WM, Estacio 
RO, Bartelson BB, Krantz MJ. Reduction in the incidence of acute 
myocardial infarction associated with a citywide smoking ordinance. 
Circulation. 2006;114:1490-6.

49.	 Cayla G, Sie P, Silvain J, Brugier D, Cambou JP, Thomas D, Pena A, 
O’Connor SA, Bura A, Ruidavets JB, Montalescot G, Collet JP. Short-
term effects of the smoke-free legislation on haemostasis and systemic 
inflammation due to second hand smoke exposure. Thromb Haemost. 
2011;105:1024-31.

50.	 Pell JP, Haw S, Cobbe S, Newby DE, Pell AC, Fischbacher C, 
McConnachie A, Pringle S, Murdoch D, Dunn F, Oldroyd K, Macintyre 
P, O’Rourke B, Borland W. Smoke-free legislation and hospitalizations 
for acute coronary syndrome. N Eng J Med. 2008;359:482-91.

51.	 Lightwood JM, Glantz SA. Declines in acute myocardial infarction 
after smoke-free laws and individual risk attributable to secondhand 
smoke. Circulation. 2009;120:1373-9.

52.	 Mackay D, Irfan M, Haw S, Pell J. Meta-analysis of the effect of 
comprehensive smoke-free legislation on acute coronary events. Heart. 
2010:hrt. 2010.199026.

53.	 Meyers DG, Neuberger JS, He J. Cardiovascular effect of bans on 
smoking in public places: a systematic review and meta-analysis. J Am 
Coll Cardiol. 2009;54:1249-55.

54.	 Sargent RP, Shepard RM, Glantz SA. Reduced incidence of admissions 

for myocardial infarction associated with public smoking ban: before 
and after study. BMJ. 2004;328:977-80.

55.	 Mearns BM. Are you a regular passive smoker? Nature Reviews 
Cardiology. 2010;7:413-413.

56.	 Critchley JA, Capewell S. Smoking cessation for the secondary 
prevention of coronary heart disease. Cochrane Database Syst Rev. 
2012.

57.	 Stead LF, Perera R, Bullen C, Mant D, Lancaster T. Nicotine 
replacement therapy for smoking cessation. Cochrane Database Syst 
Rev. 2008;1:CD000146.

58.	 Hughes JR, Stead LF, Lancaster T. Antidepressants for smoking 
cessation. Cochrane Database Syst Rev. 2014;1.

59.	 Cahill K, Stead LF, Lancaster T, Polonio IB. Nicotine receptor partial 
agonists for smoking cessation. Sao Paulo Med J. 2012;130:346-7.

60.	 Stead LF, Lancaster T. Group behaviour therapy programmes for 
smoking cessation. Cochrane Database Syst Rev. 2005;2.

61.	 Lancaster T, Stead LF. Individual behavioural counselling for smoking 
cessation. Cochrane Database Syst Rev. 2005;2(2).

62.	 Lancaster T, Stead LF. Self-help interventions for smoking cessation. 
Cochrane Database Syst Rev. 2005;3(3).

63.	 DiClemente CC, Prochaska JO, Fairhurst SK, Velicer WF, Velasquez 
MM, Rossi JS. The process of smoking cessation: an analysis of 
precontemplation, contemplation, and preparation stages of change. J 
Consult Clin Psychol. 1991;59:295-304.

64.	 Fava JL, Velicer WF, Prochaska JO. Applying the transtheoretical model 
to a representative sample of smokers. Addict Behav. 1995;20:189-203.

65.	 Melnyk KAM. Barriers: A critical review of recent literature. Nurs Res. 
1988;37:196-201.

66.	 Dahlgren G, Whitehead M. Policies and strategies to promote equity in 
health. Policies and strategies to promote equity in health: OMS; 1992.

67.	 Marmot M. Social determinants of health inequalities. Lancet. 
2005;365:1099-104.

68.	 Health UDo, Services H. The health consequences of smoking: Nicotine 
addiction: A report of the Surgeon General (DHHS Publication No. CDC 
88-8406). Washington, DC: US Government Printing Office. 1988;14.

69.	 Association AP. Diagnostic and statistical manual of mental disorders 
(DSM-5®). American Psychiatric Pub; 2013.

70.	 Scherphof CS, van den Eijnden RJJM, Harakeh Z, Raaijmakers QAW, 
Kleinjan M, Engels RCME, Vollebergh WA. Effects of Nicotine 
Dependence and Depressive Symptoms on Smoking Cessation: 
A Longitudinal Study Among Adolescents. Nicotine Tob Res. 
2013;15:1222–9.

71.	 Camenga DR, Kong G, Bagot K, Hoff RA, Potenza MN, Krishnan-
Sarin S. Marijuana and alcohol use and attempted smoking cessation in 
adolescent boys and girls. Subst Abus. 2014;35:381-6.

72.	 Mandal P, Jain R, Jhanjee S, Sreenivas V. Psychological barriers 
to tobacco cessation in indian buprenorphine-naloxone maintained 
patients: a pilot study. Indian J Psychol Med. 2015;37:299-304.

73.	 May FC, Stocks N, Barton C. Identification of barriers that impede the 
implementation of nicotine replacement therapy in the acute cardiac 
care setting. Eur J Cardiovasc Prev Rehabil. 2008;15:646-50.

74.	 Panaitescu C, Moffat MA, Williams S, Pinnock H, Boros M, Oana CS, 
Alexiu S, Tsiligianni I. Barriers to the provision of smoking cessation 
assistance: a qualitative study among Romanian family physicians. NPJ 
Prim Care Respir Med. 2014;24:14022.

75.	 Guirguis AB, Ray SM, Zingone MM, Airee A, Franks AS, Keenum AJ. 
Smoking cessation: barriers to success and readiness to change. Tenn 
Med. 2010;103:45-9.

76.	 Bryant J, Bonevski B, Paul C, O’Brien J, Oakes W. Developing 
cessation interventions for the social and community service setting: a 
qualitative study of barriers to quitting among disadvantaged Australian 

Review Article
Journal of Clinical and Preventive Cardiology
October 2015 | Number 4



[  87  ]

smokers. BMC Public Health. 2011;11(1):1.
77.	 Bancroft A, Wiltshire S, Parry O, Amos A. “It’s like an addiction first 

thing… afterwards it’s like a habit”: daily smoking behaviour among 
people living in areas of deprivation. Soc Sci Med. 2003;56:1261-7.

78.	 Orleans CT, Jepson C, Resch N, Rimer BK. Quitting motives and 
barriers among older smokers. The 1986 Adult Use of Tobacco Survey 
revisited. Cancer. 1994;74(S7):2055-61.

79.	 Stewart MJ, Greaves L, Kushner KE, Letourneau NL, Spitzer DL, 
Boscoe M. Where there is smoke, there is stress: low-income women 
identify support needs and preferences for smoking reduction. Health 
Care Women Int. 2011;32:359-83.

80.	 Twyman L, Bonevski B, Paul C, Bryant J. Perceived barriers to 
smoking cessation in selected vulnerable groups: a systematic review of 
the qualitative and quantitative literature. BMJ open. 2014;4:e006414.

81.	 Ayanian JZ, Cleary PD. Perceived risks of heart disease and cancer 
among cigarette smokers. JAMA. 1999;281:1019-21.

82.	 Raupach T, West R, Brown J. The most “successful” method for failing 
to quit smoking is unassisted cessation. Nicotine Tob Res. 2013;15:748-
9.

83.	 Ockene JK. Physician-delivered interventions for smoking cessation: 
strategies for increasing effectiveness. Prev Med. 1987;16:723-37.

84.	 Bhat N, Jyothirmai-Reddy J, Gohil M, Khatri M, Ladha M, Sharma M. 
Attitudes, practices and perceived barriers in smoking cessation among 
dentists of Udaipur city, Rajasthan, India. Addict Health. 2014;6:73.

85.	 Fiore MC, Bailey WC, Cohen SJ, et al. Treating tobacco use and 
dependence: a clinical practice guideline. Publications Clearinghouse; 
2000.

86.	 Eagle KA, Guyton RA, Davidoff R, Edwards FH, Ewy GA, Gardner 
TJ, Hart JC, Herrmann HC, Hillis LD, Hutter AM Jr, Lytle BW, Marlow 
RA, Nugent WC, Orszulak TA; American College of Cardiology; 
American Heart Association. ACC/AHA 2004 guideline update for 
coronary artery bypass graft surgery: a report of the American College 
of Cardiology/American Heart Association Task Force on Practice 
Guidelines (Committee to Update the 1999 Guidelines for Coronary 
Artery Bypass Graft Surgery). Circulation. 2004;110:e340-437.

87.	 Braunwald E, Antman EM, Beasley JW, et al. ACC/AHA Guideline 
Update for the Management of Patients With Unstable Angina and 
Non–ST-Segment Elevation Myocardial Infarction—2002: Summary 
Article A Report of the American College of Cardiology/American 
Heart Association Task Force on Practice Guidelines (Committee on 
the Management of Patients With Unstable Angina). Circulation. 
2002;106:1893-900.

88.	 Ockene IS, Miller NH, Reduction FtAHATFoR. Cigarette smoking, 
cardiovascular disease, and stroke: a statement for healthcare 
professionals from the American Heart Association. Circulation. 
1997;96:3243-7.

89.	 Rydén L, Grant PJ, Anker SD, Berne C, Cosentino F, Danchin N, Deaton 
C, Escaned J, Hammes HP, Huikuri H, Marre M, Marx N, Mellbin L, 
Ostergren J, Patrono C, Seferovic P, Uva MS, Taskinen MR, Tendera 
M, Tuomilehto J, Valensi P, Zamorano JL; ESC Committee for Practice 
Guidelines (CPG), Zamorano JL, Achenbach S, Baumgartner H, Bax 
JJ, Bueno H, Dean V, Deaton C, Erol C, Fagard R, Ferrari R, Hasdai 
D, Hoes AW, Kirchhof P, Knuuti J, Kolh P, Lancellotti P, Linhart A, 
Nihoyannopoulos P, Piepoli MF, Ponikowski P, Sirnes PA, Tamargo JL, 
Tendera M, Torbicki A, Wijns W, Windecker S; Document Reviewers, 
De Backer G, Sirnes PA, Ezquerra EA, Avogaro A, Badimon L, 
Baranova E, Baumgartner H, Betteridge J, Ceriello A, Fagard R, Funck-
Brentano C, Gulba DC, Hasdai D, Hoes AW, Kjekshus JK, Knuuti J, 
Kolh P, Lev E, Mueller C, Neyses L, Nilsson PM, Perk J, Ponikowski P, 
Reiner Z, Sattar N, Schächinger V, Scheen A, Schirmer H, Strömberg A, 
Sudzhaeva S, Tamargo JL, Viigimaa M, Vlachopoulos C, Xuereb RG. 
ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases 
developed in collaboration with the EASD. Eur Heart J. 2013;34:3035-
87.

90.	 Montalescot G, Sechtem U, Achenbach S, Achenbach S, Andreotti 
F, Arden C, Budaj A, Bugiardini R, Crea F, Cuisset T, Di Mario C, 
Ferreira JR, Gersh BJ, Gitt AK, Hulot JS, Marx N, Opie LH, Pfisterer 
M, Prescott E, Ruschitzka F, Sabaté M, Senior R, Taggart DP, van der 
Wall EE, Vrints CJ; ESC Committee for Practice Guidelines, Zamorano 
JL, Achenbach S, Baumgartner H, Bax JJ, Bueno H, Dean V, Deaton C, 
Erol C, Fagard R, Ferrari R, Hasdai D, Hoes AW, Kirchhof P, Knuuti 
J, Kolh P, Lancellotti P, Linhart A, Nihoyannopoulos P, Piepoli MF, 
Ponikowski P, Sirnes PA, Tamargo JL, Tendera M, Torbicki A, Wijns W, 
Windecker S; Document Reviewers, Knuuti J, Valgimigli M, Bueno H, 
Claeys MJ, Donner-Banzhoff N, Erol C, Frank H, Funck-Brentano C, 
Gaemperli O, Gonzalez-Juanatey JR, Hamilos M, Hasdai D, Husted S, 
James SK, Kervinen K, Kolh P, Kristensen SD, Lancellotti P, Maggioni 
AP, Piepoli MF, Pries AR, Romeo F, Rydén L, Simoons ML, Sirnes 
PA, Steg PG, Timmis A, Wijns W, Windecker S, Yildirir A, Zamorano 
JL. 2013 ESC guidelines on the management of stable coronary artery 
disease. Eur Heart J. 2013;34:2949-3003.

91.	 Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic 
review of tailored print health behavior change interventions. Psychol 
Bull. 2007;133:673.

92.	 Stead LF, Hartmann-Boyce J, Perera R, Lancaster T. Telephone 
counselling for smoking cessation. Cochrane Database Syst Rev. 
2013;8:CD002850. 

93.	 Stead LF, Hartmann-Boyce J, Perera R, Lancaster T. Telephone 
counselling for smoking cessation. Cochrane Database Syst Rev. 
2013;8(8).

94.	 Stead LF, Buitrago D, Preciado N, Sanchez G, Hartmann-Boyce 
J, Lancaster T. Physician advice for smoking cessation. Cochrane 
Database Sys Rev. 2013;5: CD000165. 

95.	 Stead LF, Buitrago D, Preciado N, Sanchez G, Hartmann-Boyce 
J, Lancaster T. Physician advice for smoking cessation. Cochrane 
Database Syst Rev. 2013;5(5).

96.	 Rice VH, Hartmann-Boyce J, Stead LF. Nursing interventions for 
smoking cessation. Cochrane Database Syst Rev. 2013;8.

97.	 Rigotti N, Munafo M, Murphy M, Stead L. Interventions for smoking 
cessation in hospitalised patients (Cochrane Review) The Cochrane 
Library, update software. Oxford; 2004.

98.	 Rigotti NA, Clair C, Munafò MR, Stead LF. Interventions for smoking 
cessation in hospitalised patients. Cochrane Database Syst Rev. 
2012;5(5).

99.	 Taylor CB, Houston-Miller N, Killen JD, DeBusk RF. Smoking 
cessation after acute myocardial infarction: effects of a nurse-managed 
intervention. Ann Intern Med. 1990;113:118-23.

100.	 Stead LF, Perera R, Bullen C, Mant D, Hartmann-Boyce J, Cahill K 
et al. Nicotine replacement therapy for smoking cessation. Cochrane 
Database Syst Rev. 2012;11:CD000146. 

101.	 Fiore MC, Smith SS, Jorenby DE, Baker TB. The effectiveness of 
the nicotine patch for smoking cessation: a meta-analysis. JAMA. 
1994;271:1940-7.

102.	 Tang JL, Law M, Wald N. How effective is nicotine replacement therapy 
in helping people to stop smoking? BMJ. 1994;308:21-26.

103.	 Wang D, Connock M, Barton P, Fry-Smith A, Aveyard P. ‘Cut down 
to quit’ with nicotine replacement therapies in smoking cessation: 
a systematic review of effectiveness and economic analysis. Health 
Technol Assess. 2008;12:156.

104.	 Selection WECot, Medicines UoE, Organization WH. The selection and 
use of essential medicines. Vol 950: World Health Organization; 2008.

105.	 Kasliwal R, Wilton LV, Shakir SA. Safety and drug utilization profile 
of varenicline as used in general practice in England. Drug Safety. 
2009;32:499-507.

106.	 Cahill K, Stead LF, Lancaster T. Nicotine receptor partial agonists for 
smoking cessation. Cochrane Database Syst Rev. 2008;3.

107.	 Cahill K, Stevens S, Perera R, Lancaster T. Pharmacological 

Smoking Cessation: Barriers and Available Methods Mahansaria K



[  88  ]

interventions for smoking cessation: an overview and network meta-
analysis. Cochrane Database Syst Rev. 2013;5(5).

108.	 van Rossem C, Spigt MG, Kleijsen JR, Hendricx M, van Schayck CP, 
Kotz D. Smoking cessation in primary care: Exploration of barriers and 
solutions in current daily practice from the perspective of smokers and 

healthcare professionals. Eur J Gen Pract. 2015;21:1-7.
109.	 Stead LF, Koilpillai P, Lancaster T. Additional behavioural support as 

an adjunct to pharmacotherapy for smoking cessation. status and date. 
Cochrane Database Syst Rev. 2015 Oct 12;10:CD009670

Review Article
Journal of Clinical and Preventive Cardiology
October 2015 | Number 4


