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Abstract

Nicotine in tobacco increases dopamine release, which boosts mood and provides a sense of stress release. However, 
tobacco's availability in numerous forms for consumption makes it difficult to control addiction—even after programs promoting 
the aware-ness of its harm to people, society, and the economy. The influence of family and friends is considered a common reason 
for starting a nicotine habit. Thus, even though tobacco addiction is a global problem, it is challenging to tobacco's notable 
economic advantages with public health concerns. The following research provides a comprehensive overview of tobacco 
addiction, including its history, the current situation, its impact on society and the economy, international guidelines, in-clinic, 
public health smoking cessation re-gimes and programs, and government legislation to reduce tobacco use in the general 
population.
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Introduction

The harm of tobacco and its smoking byproducts are well recognized. According to the World Health Organization (WHO), about 
100 million people lost their lives from tobacco use in the twentieth century. There may be more than 8 million annual deaths related to 
tobacco by 2030 [1]. The World Bank projected that almost 82,000–99,000 children and adolescents begin smoking every day and that 
approximately half of this population is likely to maintain the habit during adulthood [2]. A surveillance report concluded that 250 million 
children could die from tobacco-related diseases [3].

Tobacco addiction continues to persist despite the widespread awareness of its adverse effects. Its availability for consumption in 
multiple forms adds to the challenge of quitting. The smokeless form is more addictive than the regular type due to the release of nitro-
samines.

Once a population has been introduced to tobacco, they develop a ‘"culture of dependence". Although the origin of tobacco use is rec-
ognized in Native American culture, nicotine was historically smoked, chewed, drunk, or used as snuff. The Iroquois and Cherokee Native 
Americans used tobacco for the cure of toothaches and earaches. It was also exchanged as gifts, offerings to God, and to improve fertility. 
In Europe, tobacco may have been advanced by the sailors returning from the Americas in the late 15th and early 16th centuries. Following 
this, by the 17th century, smoking and tobacco cultivation spread rapidly to India, China, Japan, Southeast Asia, the Middle East, and West 
Africa [4].

History

Humans have been using tobacco since 600 CE [5]. The Caribbeans introduced tobacco to Columbus, who brought it to Europe, while 
the Portuguese introduced it it to India [6]. Nicotine, the primary addictive agent, was isolated from tobacco leaves in 1828 CE [7]. Tobacco 
was smoked or consumed orally; rolled paper cigars and cigarettes were developed in the 19th century.

Tobacco is derived from the leaves of the genus Nicotiana, a plant of the nightshade family, originally found in North and South America. 
Evidence suggests that the Mayans smoked tobacco leaves during religious ceremonies during the first century before EC. Subsequently, 
the ceremonial use of tobacco spread to the native tribes of the Mississippi Valley as the Mayans migrated to the valley between 470 and 
630 CE [8]. The excavation of archaeological sites, dating back to before 3500 CE, in Mexico and Peru has uncovered tobacco seeds [9]. 
Shamans of America also use tobacco for religious rites. Surprisingly, tobacco consumption was recommended to treat medical conditions 
, such as asthma, earache, intestinal irregularities, fever, sore eyes, depression, insect bites, and burns [10].

However, the experts and authorities became aware of the adverse effects of tobacco consumption. In the 16th century, King James I of 
England, Shah Abbas of Persia, and the Mughal emperor Jahangir of India were aware of the detrimental effects of tobacco consumption. 
Jahangir passed ordinances banning tobacco smoking. Khalil Pasha of Iran declared that “anybody caught smoking tobacco would have 
his lips cut and eyes taken out” [11,12].

Discussion

Current situation

Public health researchers have studied the tobacco's effects for decades. Unfortunately, the overall picture remains grim. Table 1 pres-
ents some of the global and national surveys on tobacco use.
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Impact on the society

The association between socioeconomic conditions and tobacco consumption is well recognized. The habit is more profound among 
the poor and drains money from their income to care for tobacco-related habits. Tobacco users have to bear not only medical costs but 
also the associated morbidity and mortality. Furthermore, tar, nicotine, and nitrosamine, the active ingredients of tobacco, are highly 
carcinogenic [18].

A systematic review published in 2018 reported a significantly positive association of smokeless tobacoo use (STU) of e-cigarettes with 
oral and esophageal cancers. It included 80 studies from the Southeast Asian, East Mediterranean, and European regions. Studies from the 
European region have also reported a positive association of STU with pancreatic cancer [19]. WHO statistics on mortality from tobacco 
use are alarming. The global mortality rate is 8 million people per year, of which 7 million deaths are due to direct tobacco use and 1.2 
million deaths are due to exposure to passive (second-hand) smoking [20].

According to the WHO, there were 100 million premature deaths associated with tobacco use in the 20th century worldwide. Further-
more, the organization warned that the number could reach 1 billion in the 21st century [21]. According to the Centers for Disease Control 
and Prevention (CDC), in the United States, premature deaths associated with tobacco use are > 480,000, leading to a minimum of $133 
billion in direct medical care costs each year a $170 billion loss in productivity [22].

Cigarettes and other types of tobacco smoking are the main risk factors for chronic obstructive lung disease (COPD). In general, 90% 
of men and 80% of women die from smoking-induced lung carcinoma [23]. Passive smoking also contributes to the development of COPD 
[24]. About 600,000 people die each year from passive smoking, and about one-third of non-smoking adults are exposed to second-hand 
cigarette smoke. The Global Adult Tobacco Survey (GATS) found that 52% of adults are exposed to passive tobacco at home [13]. Passive 
smoking can cause cardiovascular diseases, lung cancer, asthma, and other respiratory diseases, as well as sudden infant death syndrome 
[25].

STU causes cancers of the lips, oral cavity, pharynx, and the digestive, respiratory, and intrathoracic organs. Furthermore, the amount 
and duration of tobacco use are directly correlated with oral cancer [26].

Common factors associated with the initiation of the cigarette smoking habit

The influence of family and friends is the most common factor driving the initiation of tobacco use. A longitudinal study found that 
parents or older siblings smoking increases the likelihood that a child or younger sibling follows the pattern [27].

According to the Global Youth Tobacco Survey (GYTS), 14.6% of the 24,000 students aged 13–15 were tobacco 
users in 2009 [12].
According to the Global Adult Tobacco Survey (GATS) 2009–2010, 34.6% of people aged < 15 years were current 
tobacco users. There were more smokeless tobacco (SLT) users (25.9%) than regular tobacco users (14%) [13].
The smokeless form of tobacco constitutes about one-fifth of world tobacco consumption. About 25.9% of adults 
use SLT [14].
The glaring percentages of tobacco users per global data indicate the severity of the situation. In middle-income 
families, the mean age at which a child starts smoking is 8.5 years, and 83% of users begin smoking before 18 
years of age [15].
Another study in the United States, published in 2014, found a smoking prevalence of 7–15.9% among 2- to 
15-year-old boys [16].
The 2003 Canadian Tobacco Use Monitoring Survey reported that 1.4 million (28% of young adults) individuals in 
Canada were current smokers. The prevalence of daily smoking increased as an adolescent smoker reached adult-
hood, growing from 8% to 22%. The survey also found that one-fifth of smokers started the habit even before 18 
years of age [17].

Table 1: Global and national surveys on tobacco use.
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In a tertiary care hospital-based in Delhi, India, among the 307 patients registered in the cardiology department, 48% were tobacco 
users. In addition, the family history of tobacco use was positive in an astounding 81% of patients [28]. A meta-analysis of 58 studies con-
cluded that the relative odds that children would start smoking increased significantly if at least one of the parents or a sibling is a smoker 
[29]. If tobacco consumption begins in the adolescence molding stage, the habit is more likely to develop dependence [30]. Fetuses from 
mothers who are smokers demonstrate a craving for nicotine after birth, and the child tends to become a smoker as an adolescent [31].

Nicotine in tobacco provides a sense of relief from stress. Blood nicotine levels rise rapidly at the start of cigarette use, declining soon 
after. Nicotine increases dopamine release, which boosts mood and provides a sense of mild euphoria. As nicotine levels drop and eupho-
ria drops, a smoker is psychologically and physiologically compelled to smoke the next cigarette [32].

Studies report psychological and physiological evidence of stress relief attributed to cigarette smoking [33]. Lawless., et al. (2015) 
conducted a retrospective study among 62 smokers, finding a strong positive association between perceived stress and nicotine with-
drawal symptoms. They concluded that it is essential to relieving a smoker of stress to experience fewer withdrawal symptoms [34]. The 
metabolic rate is higher in smokers than in non-smokers, requiring people, especially women, to initiate and continue the habit during 
weight management  [35].

Tobacco and its economic contribution

Global statistics show that 33 million people cultivate tobacco, and at least 50% work in producing, distributing, and selling tobacco 
products. In addition, 10 million people work in industries providing logistic support to these tobacco industries. Thus, for many coun-
tries, tobacco taxation is a significant revenue source [36]. Similarly, in the UK, the revenue from tobacco taxes during 202–2021 was 9.96 
billion British pounds [37]. 

Economic loss due to tobacco consumption

There are arguments that tobacco contributes significantly to a country’s economy regardless of the health consequences. However, 
this is not the reality. In the "tobacco block" (six states in the Southeast United States) only 1.6% of jobs are related to the tobacco indus-
try. A US Department of Agriculture economist argued that tobacco plays only a minor role in states’ economies in the United States [38].

However, it is also recognized that—in some countries—the number of people who depend on tobacco for their livelihood is signifi-
cant. At the same time, people believe that tobacco causes a significant increase in health care costs, leading to a burden on the countries 
financial situation. In the United States, 6–8% of health care resources are used to treat tobacco-related diseases [39].

Legislation to control tobacco smoking

The WHO Framework Convention on Tobacco Control (WHO FCTC) aims to reduce tobacco consumption and to curtail tobacco-related 
diseases’ mortality and morbidity burden. The World Health Assembly adopted the guideline in May 2003. The agency has developed na-
tional and international guidelines to help smokers quit the habit and non-smokers avoid the harmful habit [40]. The MPOWER package 
constitutes six tobacco control policies (Table 2).

• Monitoring tobacco use and prevention policies

• Protecting people from tobacco smoke

• Offering help to quit tobacco use

• Warning everyone about the dangers of tobacco

• Enforcement of a ban on tobacco advertising, promotion, and sponsorship

• Raising taxes on tobacco

Table 2: Tobacco control policies listed in the MPOWER package [41].
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Figure 1. The 5As (ask, advise, assess, assist and arrange) and 5 Rs (relevance, risk, rewards, repetitions, and roadblocks) are part of 
the tobacco cessation program (Figure 1) [42].

Figure 1: Intervention algorithm for quitting tobacco – The 5As [70].

Practical initiatives to curb tobacco consumption

It is deemed urgent to limit the threat of tobacco addiction. The reasons are many and do not include only the health of citizens. The 
cost of life, labor, and economic downfall is related to tobacco consumption and its harmful effects. There have been about 100 million 
premature deaths due to tobacco use in the 21st century, which may increase to about one billion in the future. The more alarming fact is 
that mortality will be higher among tobacco-addicted youth, who contribute substantially to the global economy [43]. Cigarette use can 
cause the premature death of 1 in 2 smokers, half of which occurs between 35 and 69 years of age [44].

A 10% increase in cigarette prices would result in a 2.5–5% reduction in its demand [45]. Jha., et al. (2000) reported that a 10% price 
increase would reduce smoking by 4% and 8% in high-income and low- and middle-income countries, respectively [46]. A report from 
China estimated that a 10% increase in cigarette prices would decrease consumption by up to 5.4% or 6.6% [47]. A 2010 study from 
India suggested that a 10% increase in beedi (see Supplementary Note) or cigarette prices could reduce consumption by 9.2% or 3.4%, 
respectively [48].

Australia follows an innovative practice, warning smokers of the dangers. Cigarettes have warnings related to deaths caused by smok-
ing and its impact on health. Adolescents find such forms of advertisements helpful in keeping them away from cigarettes [49].

Citation: Kerna NA, Flores JV, Holets HM, Hafid A, Carsrud NDV, Nwokorie U, Anderson II J, Rashid S, Albadri Z, Nwachukw D. “Nicotine 
Addiction and Smoking Cessation Programs in Private Practice and the Public Health Sector: A Comprehensive and Practical Review of 
How Populations Become Addicted to Nicotine and Programs for Tobacco Smoking Cessation”. EC Cardiology 8.8 (2021): 25-37.

Nicotine Addiction and Smoking Cessation Programs in Private Practice and the Public Health Sector: A Comprehensive and 
Practical Review of How Populations Become Addicted to Nicotine and Programs for Tobacco Smoking Cessation

29



The national tobacco control program

Most countries have implemented nationwide tobacco control programs to prevent initiation, encourage quitting, reduce passive 
smoking, and control tobacco-related diseases and deaths. These programs include national and local campaigns, such as health commu-
nication interventions, tobacco use and dependence treatment interventions, guidelines, surveillance, and the compilation of statistical 
data. In 1999, the US CDC’s Office of Smoking and Health launched the National Tobacco Control Program (NTCP) [50]. 

The UK’s new tobacco control program aims to reduce 15-year-old smokers to 3%, adult smokers to 12%, and the disparity in smoking 
prevalence during pregnancy to 6% by the end of 2022 [51]. In the United States, the Tobacco Control Act authorizes the FDA to control 
tobacco products’ manufacturing, distribution, and marketing. In addition, there are specific guidelines to restrict the marketing and sale 
of tobacco products among youths [52].

Interventions for tobacco cessation

It is necessary to assess the severity of nicotine dependence of an addicted individual before initiating tobacco cessation therapy. The 
Cut-Annoyed-Guilty-Eye (CAGE) questionnaire helps to screen people with addictive disorders. It has been revised to evaluate smoking 
behaviors [53].

Pharmacotherapy as an adjunct to behavioral therapy improves smoking cessation rates by 25–30%. These agents are categorized 
into two classes: drugs that decrease craving (e.g. bupropion, selegiline, and nortriptyline) and those that substitute nicotine (e.g. nico-
tine gum, patches, inhaler, spray, and lozenges). Nicotine replacement therapy (NRT) acts by decreasing craving and reducing withdrawal 
symptoms by providing a fixed supply of nicotine. However, relapse or non-compliance is not uncommon, emphasizing the importance of 
repeated contact counseling.

Contact counseling to support permanent smoking cessation is achieved by establishing community outreach clinics, providing inter-
ventions at schools, colleges, and workplaces, and mobilizing youth to help their peers. Interventions in workplaces have shown encour-
aging results and reasonable cessation rates [54].

Outreach initiatives are also distributed through telephone counseling, dedicated quitlines, and mobile and web-based programs [55]. 
Withdrawal symptoms are a deterrent to attempts to quit smoking. According to the DSM-5 criteria, typical withdrawal symptoms are 
irritability, anger, frustration, anxiety, depressed mood, difficulty concentrating, increased appetite, insomnia, and restlessness [56].

Nicotine withdrawal symptoms can be classified as affective, somatic, and cognitive symptoms. Of these, anxiety, anhedonia, depres-
sion, dysphoria, hyperalgesia, and irritability are affective symptoms. In addition, tremors, bradycardia, gastrointestinal discomfort, and 
increased appetite are considered somatic symptoms. Symptoms, such as difficulty concentrating and impaired memory, are considered 
cognitive symptoms [57].

The common NRTs are detailed in Table 3 (below). Certain NRTs require a physician's prescription. For example, in the United States, 
nicotine gum, lozenges, and patches are available over the counter, whereas inhalers and nasal sprays require a prescription [58].

Tobacco cessation programs can be achieved successfully through the availability of NRTs, the affordability of treatment, and support-
ive government policies. Since 1999, people seeking NRTs for smoking cessation have been reimbursed through the United Kingdom’s 
National Health Service. The impact of this initiative has been overwhelming, and people seeking NRT increased from 25% in 1999 to 
61% in 2002 [64] (Table 3).
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NRT type Mechanism of action and dosage Adverse effects and precautions
Nicotine gums [58] Nicotine gums:

• Slowly increase plasma nicotine levels compared to a cigarette.

• Reduce inhaled nicotine bolus, decreasing the addictive potential 
of tobacco use.

• Recommended Dosage.
• 2-mg gum pieces for those using < 25 cigarettes/day.

• 4-mg gum pieces for those using > 25 cigarettes/day.

• One gum piece every 1 - 2h for the first six weeks, followed by one 
gum piece every 2 - 4h for two weeks until week 7 - 9, and then 
one gum piece every 4 - 8h for another two weeks.

• Coffee and fruit juices decrease nicotine absorption and should 
be avoided before and after gum use.

Mouth sores, upset stomach, and 
hiccups. Nicotine gums can produce 

physical dependence, and craving 
may not be completely relieved.

Nicotine lozenges 
[59]

Nicotine lozenges:

• Available in 2 and 4 mg tablets. The higher-dose lozenge targets
highly dependent smokers.

• Deliver 25% more nicotine than nicotine gum.

Mouth sores, hiccups, nausea, sore 
throat, headache, heartburn, and 

dizziness

Transdermal patches 
[60]

Transdermal patches:
• Are available as 16- or 24-hour delivery systems.

• 24-h delivery system:

• For those who smoke > 10 cigarettes/day, the dosage is 
as follows: 21 mg patch/day for the first 6 weeks, 14 mg 
patch/day for the next 2 weeks, and 7 mg patch/day for 
another 2 weeks.

• For those who smoke < 10 cigarettes a day, the dose is as 
follows: 14 mg patch/day for the first 6 weeks, followed 
by 7 mg patch/day for another 2 weeks.

• 16-h delivery system: the recommended dose is 15 mg patch/day 
or 6 weeks.

The patches are easy to administer, require less frequent 
dosing, and may be combined with other NRTs.

Skin irritation and sleep distur-
bances

Nasal solution [61] Nasal solution
• It is available in vials; a drop is to be applied into each nostril.

• Demonstrates rapid and efficient absorption.

• Helps to achieve maximum venous nicotine levels in 4-15 min.

• Recommended dose: 1 - 2 doses/h for 8 weeks; a minimum of 8
doses/day and a maximum of 40 doses/day for 3 months.

• It has to be tapered after weeks 9 – 14.

Runny nose and irritation,
tear, sneezing, and rhinitis.
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Sublingual tablets 
[64]

Sublingual tablets
• Recommended dose: 2-mg tablets, 16 - 24/day (maximum of 30

tablets/day) for people with a high level of addiction.

• Recommended dose: 8 - 12 tablets/day for 8 – 12 weeks for low-
dependency individuals.

• Gradual tapering is recommended.

Insomnia and sore mouth

E-cigarettes [65] E-cigarettes
• Produce a cigarette-like vapor that contains low levels of nicotine 

and a base liquid of propylene glycol, glycerol, and water.

• The US FDA does not recommend the use of e-cigarettes.
Bupropion [66] Bupropion:

• The FDA approves it as a first-line treatment for the cessation of 
tobacco use.

• It may be used for people with/without depression, although
more effective in people with depression.

• The drug must be started while the habit is ongoing, with a target 
date to stop smoking in 2 weeks.

• Recommended dose: 150 mg once a day for 3 days, then increased 
to 150 mg twice a day for 2 months.

• Must be continued for 9-12 weeks.

Not to be used in individuals with 
a history of seizures, severe head 

trauma, and eating disorders.

Nortriptyline [67] Nortriptyline:
• It is used as a second-line medication for tobacco cessation.

• Recommended dose: 75-100 mg/day for 8-12 weeks.
Clonidine [68] The drug reduces withdrawal symptoms caused by smoking cessation. Dose-dependent dry mouth and 

sedation
Varenicline [69] Varenicline:

• It is used for long-term relapse prevention and dependence on
smokeless tobacco.

• It has to be initiated 1-2 weeks before the target quit date.

• Recommended dose: 0.5 mg once a day for the first 3 days, 0.5 
mg twice a day up to day 7, then 1 mg twice a day up to the end
of week 12. The drug can be continued for another 12 weeks at 1 
mg twice a day.

Nausea, headache, vomiting, 
flatulence, insomnia, and abnormal 

dreams

Table 3: Nicotine replacement therapies: mechanism of action, dosage forms, and adverse events.

Tobacco cessation set-ups

Tobacco cessation services can be established in hospitals and medical colleges. Various departments set up such services, especially 
those with a high possibility of encountering addicted patients, such as dentistry, medicine, surgery, ENT, psychiatry, community medi-
cine, tuberculosis, and pulmonary diseases [71]. A dedicated counseling and treatment team may comprise trained physicians, counselors 
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or social workers, nurses, and pharmacists. WHO and national tobacco control guidelines can be distributed to organizations associated 
with healthcare professionals. A randomized trial by Roche., et al. (1996) found that medical students can help individuals quit tobacco 
use if provided specialized training on smoking cessation intervention skills [70,71].

Physicians can support smoking cessation only when the patient is willing and cooperative. Typically, general physicians may not have 
the expertise or time to help their patients quit smoking. Therefore, there is a need for specialized training on smoking cessation interven-
tion during medical education or clinical practice, also recommended by the WHO.

Contraindications to NRT

The liver metabolism of certain drugs is influenced by NRTs (nicotine). NRTs may decrease serum levels of clozapine, olanzapine, 
imipramine, fluvoxamine, caffeine, theophylline, tacrine, propranolol, flecainide, and pentazocine. Cimetidine slows nicotine elimination, 
enhancing the effect of NRT [63].

The US Public Health Service prohibits NRTs for pregnant women and adolescents using STUs [82]. There is no conclusive evidence 
on the safety of NRTs in pregnancy. A meta-analysis, comprising five studies, reported on the lack of statistically significant differences 
between cohorts when studied for preterm birth, placental abruption, and birth weight. Three studies did not show differences in aver-
age birth weight, while two studies reported a risk of higher average birth weight with NRT. One study reported preterm delivery as an 
adverse effect of NRTs [72].

The transdermal patch has been classified as a Category C drug by the FDA [79]. Caution must be exercised when recommending NRTs  
to patients < 18 years of age and those with angina, reports of myocardial infarction in the past two weeks, and arrhythmia. Cautious use 
in pregnant women is also advised [65].

Conclusion

Several significant factors contribute to cigarette smoking and nicotine addiction. Thus, differing from past attempts to reduce nicotine 
consumption, current practices suggest a more individualized approach to the control of tobacco use and the prevention of adverse effects 
caused by such. There is a vast geographical disparity associated with tobacco use. However, the media and the tobacco manufacturing 
industry seem to have a close association (conspiracy) to keep this most unhealthy and socially detrimental habit prospering financially. 
Vivid advertisements influence young people, retain current tobacco users, and add new customers to the growing tobacco-consuming 
base. Therefore, tobacco control programs must be individualized, considering diverse personal and social factors, and provide well-
designed public health care initiatives that address prevention for first-time users and cessation for those suffering from nicotine depen-
dence and withdrawal.
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Supplentary Note

Bidis (pronounced bee-dees and also known as beedis) are small, hand-rolled cigarettes made of tobacoo and wrapped in tendu or 
temburni leaf (Diospyros melanoxylon, a plant native to Asia). In India, bidi cigarettes are cheaper and more heavily consumed than tra-
ditional commercial cigarettes" [xx].
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