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ABSTRACT 
 

Smoking cessation is a critical public health issue. Smoking cessation techniques are essential in 
reducing the burden of tobacco-related diseases and deaths. Medical practitioners have the 
potential to assist patients in quitting smoking, but deficits exist in the amount and type of training 
received in smoking cessation counseling.  
Smoking cessation is not a single event but a process that involves a change in a person's lifestyle, 
values, social circles, thinking and feeling patterns, and coping skills. Overcoming the hurdles 
associated with smoking cessation can increase an individual's self-efficacy in their ability to 
succeed at their quit attempt, which in turn acts to reduce the likelihood of a relapse and increase 
the likelihood of long-term sustained smoking cessation. Innovative techniques of treatment are 
necessary to provide effective smoking cessation intervention, especially for difficult cases. 
The use of pharmacotherapy, including nicotine replacement therapy and other medications, is an 
effective smoking cessation technique. Behavioral therapy is also a useful approach, including 
motivational interviewing, cognitive-behavioral therapy, and contingency management. The 
combination of pharmacotherapy and behavioral therapy can enhance the success rate of smoking 
cessation. 
 

 
Keywords: Smoking cessation; pharmacotherapy; non-pharmacotherapy; nicotine replacement 

therapy (NRT). 
 

1. INTRODUCTION 
 
“Approximately a billion people smoke cigarettes 
worldwide, and 80% reside in low-income and 
middle-income countries. In the United States, 
smoking has been a major public health concern 
for several decades. According to the Centers for 
Disease Control and Prevention (CDC), cigarette 
smoking is responsible for more than 480,000 
deaths annually in the country, making it the 
leading cause of preventable deaths” [1]. “While 
the prevalence of smoking has declined from 
20.9% in 2005 to 12.5% in 2020 among adults in 
the United States; still an estimated 30.8 million 
adults in the United States currently smoke 
cigarettes” [2]. “Some studies have estimated 
that smoking may be responsible for an 
additional 60,000 to 120,000 deaths yearly” [3-6]. 
“Smoking-related diseases cost the United 
States over $600 billion in 2018, including more 
than $240 billion in healthcare spending and 
nearly $372 billion in lost productivity” 
[1]. “Although smoking prevalence has declined 
among adults, tobacco use remains a major 
public health threat among children and 
teenagers. In 2015, 9.3% of high school students 
reported smoking cigarettes in the last 30 days, 
down 74% from 36.4% in 1997, when rates 
peaked after increasing throughout the first half 
of the 1990s. Furthermore, in 2015, 2.3% of 

middle school students smoked cigarettes in the 
last 30 days” [3-6]. 
 
“Efforts to control tobacco use in the United 
States have led to a significant decline in 
smoking prevalence over the years. A 
comparative modeling approach using four 
simulation models of the natural history of lung 
cancer projects reductions in tobacco use and 
lung cancer mortality from 2015 to 2065 due to 
existing tobacco control efforts” [3]. “Moreover, 
according to a report published by the American 
Cancer Society, cigarette smoking reached a 
historic low in 2019. Still, 14% of the US 
population (34 million people) continues to 
smoke, and smoking accounts for nearly 30% of 
all deaths from cancer. About 62% (55 million) of 
all people who had ever smoked had quit in 
2019” [4]. “In 2020, an estimated 12.5% (30.8 
million) of U.S. adults were smokers” [2]. 
“Secondhand smoke alone accounts for $5.6 
billion in annual productivity loss” [6]. “Smoking-
related death and disease account for nearly one 
in five deaths in the United States, costing the 
country over $300 billion annually in direct 
healthcare spending” [7]. 
 
“Not only does smoking have significant health 
costs, but it also creates a substantial economic 
burden for the United States. The World Health 
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Organization estimates that smoking causes over 
$500 billion in economic damage globally each 
year” [8]. “In the United States, smoking cost the 
country more than $600 billion in 2018, including 
more than $240 billion in healthcare spending 
and nearly $372 billion in lost productivity” [1]. 
Smoking-related death and disease also result in 
significant economic costs to the United States, 
including lost productivity and increased 
healthcare spending [7]. Smoking has a 
particularly significant impact on vulnerable 
populations, including those living in public or 
subsidized housing. In these small, high-density 
communities, the negative externalities of 
smoking are amplified [2]. Additionally, smoking 
is a major public health issue among the youth, 
with nearly half a million Americans dying 
prematurely each year due to smoking or 
exposure to secondhand smoke [9]. Smoking 
has numerous health consequences, including 
inflammation and decreased immune function, 
and is a major cause of many serious medical 
conditions [10]. “According to the Centers for 
Disease Control and Prevention (CDC), smoking 
is responsible for several types of cancer, heart 
disease, stroke, lung diseases, diabetes, and 
chronic obstructive pulmonary disease (COPD), 
including emphysema and chronic bronchitis” 
[11]. “Smoking is also known to increase the risk 
of tuberculosis, certain eye diseases, and 
immune system problems, including rheumatoid 
arthritis” [2]. “Furthermore, a report by the 
Surgeon General on the health effects of 
smoking states that smoking injures almost all 
bodily organs and can lead to incurable diseases 
and death” [12]. “Smoking causes 87 percent of 
lung cancer deaths, 32 percent of coronary heart 
disease deaths, and 79 percent of all cases of 
COPD in the United States, and one out of three 
cancer deaths is caused by smoking” 
[13]. “Smoking is also a leading cause of 
cardiovascular disease, responsible for 40 
percent of all smoking-related deaths. It causes 
coronary heart disease, which is the leading 
cause of death in the United States” [14]. “In 
addition, smoking can contribute to bad breath, 
mouth and jaw cancer, recurrent pharyngitis, and 
a reduced sense of taste and smell, as well as 
stained, yellowed teeth and plaque. Smoking 
reduces the flow of saliva, which, because saliva 
cleanses the lining of the mouth and teeth and 
protects the teeth from decay, promotes 
infection” [15-16].  
 

Therefore, smoking has substantial health and 
economic burden in the United States. The costs 
of smoking-related death and disease include 
lost productivity and increased healthcare 

spending, with smoking-related healthcare costs 
exceeding $240 billion annually. To reduce the 
burden of smoking, efforts to prevent smoking 
initiation and promote smoking cessation are 
critical. Policies such as tobacco taxation and 
smoke-free policies have effectively reduced 
smoking rates and mitigate the economic and 
health costs associated with smoking 
[9]. Tobacco dependence is a chronic, relapsing 
disorder that, like other chronic diseases, often 
requires repeated intervention and long-term 
support, which is only possible with self-
determination and strong support from close 
friends and family. Many people may quit 
smoking, but staying off cigarettes requires 
maintenance, support, and additional techniques, 
such as relapse prevention. This literature review 
explores some of the methods and current 
recommendations for smoking cessation. 
 

2. DISCUSSION 
 
A brief overview of current methods 
 
Smoking cessation treatment may consist of 
three phases: 
 

 Preparation: Preparation aims to increase 
the smoker's motivation to quit and to build 
confidence that he or she can be 
successful. 

 Intervention: Intervention can take any 
number of forms (or a combination of them) 
to help smokers to achieve abstinence. 

 Maintenance: Maintenance, including 
support, coping strategies, and substitute 
behaviors, is necessary for permanent 
abstinence. 

 
Although most smokers who successfully quit do 
so on their own, many use cessation programs at 
some point during their smoking history. 
Moreover, many people act on a health 
professional's advice in quitting. Some are also 
aided by a smoking cessation kit from a public or 
voluntary agency, a book, a tape, or an over-the-
counter product. Still, others receive help from 
mass-media campaigns. 
 

2.1 Preparation Phase 
 
Healthcare professionals should be prepared to 
screen all patients for nicotine use, including 
those who use smokeless tobacco, and 
implement office-wide interventions to facilitate 
smoking cessation. The US Preventive Services 
Task Force (USPSTF) advises that clinicians ask 
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all adults about tobacco use, advise them to quit, 
provide behavioral interventions, and offer FDA-
approved medications. In addition to advising 
patients to quit, healthcare professionals should 
also provide evidence-based cessation 
treatments, such as counseling and 
pharmacotherapy. Motivational interviewing is a 
technique that can be used to encourage 
patients to describe positive reasons for quitting 
smoking and increase their confidence in their 
ability to do so. In addition, to support a 
successful quit attempt, healthcare professionals 
should arrange follow-up contacts and relapse 
prevention strategies. This process is often 
called the "5 A's approach" to smoking cessation 
[17-21]. During the initiation/preparation phase, 
cognitive-behavioral therapy (CBT) is an 
evidence-based approach that can be used as a 
short-term treatment for smoking cessation. CBT 
aims to help individuals gain awareness of their 
smoking behavior and focus on present thoughts 
and beliefs. Research suggests that cognitive 
therapies may improve smoking abstinence rates 
compared to other interventions up to 12 months 
after the end of the intervention. Combining 
cognitive therapies with medication can result in 
higher smoking abstinence rates compared to 
medication alone. CBT can also be used in 
combination with pharmacological treatments as 
a current standard for smoking cessation [21-28]. 
 

2.2 Intervention Phase 
 
The interventional phase approach can be 
described as a pharmacologic or non-
pharmacologic approach. Both methods can be 
used as a mutually exclusive approach or in 
combination. There is a paucity of data to 
support the superiority of either method. 
However, expert opinions have recommended a 
combination of both strategies to achieve a 
higher rate of adherence [22]. Non-medication-
based treatments encompass various 
interventions like medical practitioner 
consultation, behavioral therapy, phone-based 
treatments, and both remote or in-person 
group/individual cessation programs to quit 
smoking. In some cases, such as in pregnancy, 
cognitive-behavioral therapy, a non-
pharmacologic-based therapy, has been proven 
to be equally efficacious as nicotine replacement 
therapy. “In a CADTH summary and report of 
smoking cessation approaches, various studies 
were identified that explored the effectiveness of 
pharmacological and non-pharmacological 
smoking interventions for youth. Evidence from 
one randomized controlled trial indicated that 

there were no significant differences in smoking 
cessation or smoking frequency outcomes 
between brief advice, nicotine patch therapy, and 
a 6-week text messaging intervention, and brief 
advice and nicotine patch therapy. In addition, 
three systematic reviews and eight randomized 
controlled trials examined a variety of different 
non-pharmacological smoking interventions for 
youth, with mixed results” [22]. “Several other 
comparisons via meta-analyses did find 
improved smoking cessation outcomes in favor 
of the intervention. The report also concluded 
that in some randomized controlled trials that 
examined smoking cessation outcomes, three 
studies found reductions in favor of the smoking 
cessation intervention, three did not find 
differences between groups, and one study 
found improvements at 3 months in favor of the 
intervention but not at 6-month follow-up. Mixed 
findings were found for other key clinical 
outcomes, such as smoking behavior and 
quitting outcomes” [22]. 
 

2.3 Pharmacological Intervention 
 
Pharmacological interventions include nicotine 
replacement therapy (NRT) (gums, nasal spray, 
tablets, inhalers, and patches) and 
antidepressants like varenicline, nortriptyline and 
bupropion. These strategies aim to reduce the 
symptoms of nicotine withdrawal, thereby making 
it easier for a smoker to stop the habitual use of 
cigarettes. Many individuals who smoke 
cigarettes exhibit signs of nicotine addiction, 
which may include the development of tolerance 
and experiencing withdrawal symptoms when 
attempting to quit. Nicotine withdrawal typically 
reaches its maximum intensity within a couple of 
days and can persist for several weeks. 
Withdrawal symptoms may involve an increase in 
appetite, difficulty sleeping, weight gain, anxiety, 
irritability, restlessness, and trouble focusing. 
“Non-toxic forms of nicotine delivery systems are 
used to provide nicotine to maintain stimulation 
of nicotine receptors, thereby eliminating 
withdrawal symptoms and the sensations of 
craving for nicotine during a smoking cessation 
attempt” [23]. NRT are generally recommended 
for people who smoke more than 10 sticks of 
cigarette a day and has been found to be less 
effective for those who smoke a lesser amount. 
Likewise, in pregnant patients. Common side 
effects include gastrointestinal symptoms like 
nausea, vomiting, diarrhea, and abdominal pain 
or headache and has not been associated with 
an increased risk of a cardiovascular event within 
the first year of use. 
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Antidepressants like Bupropion (sustained 
release) and varenicline has been recommended 
by several expert bodies, including the USPTF. 
Bupropion, neuronal norepinephrine, and 
dopamine reuptake inhibitor has been approved 
and shown to significantly increase the likelihood 
of quitting smoking in many clinical trials with 
results in some systematic reviews showing the 
relative risk [RR] to be 1.6 with a 95% confidence 
interval [CI] 1.49 to 1.76. Usually taken for 12 
weeks, this oral medication is safe in patients 
with cardiovascular comorbidities, however, it 
may lower the threshold of seizures in certain 
neuropsychiatry patients and presents commonly 
with side effects similar to other antidepressants 
such as weight gain and dry mouth [25]. 
 
According to the American Thoracic Society in 
2020, Varenicline has been favored over 
bupropion, nicotine patch, and other non-
pharmacologic approaches for tobacco-
dependence pharmacotherapy [25-26]. They 
recommended Varenicline as a simple practice 
change likely to increase the effectiveness of 
treatment. Varenicline is a neuropsychiatric 
medication available in oral form, taken for at 
least 12 weeks. “It is thought to act as a partial 
agonist against the alpha-4-beta-2 subunit of the 
nicotinic acetylcholine receptor. A meta-analysis 
of randomized trials has shown that Varenicline 
is more effective than placebo and almost triples 
the chance of quitting smoking (OR 2.88; 95%CI 
2.40 to 3.47)” [26]. 
 
Clonidine is an FDA-approved medication for the 
treatment of high blood pressure and is 
sometimes used off-label for the treatment of 
opioid withdrawal symptoms. Nortriptyline is an 
FDA-approved tricyclic antidepressant for the 
treatment of depression. Both medications have 
also been studied as potential treatments for 
tobacco dependence. According to the AHRQ, 
second-line agents like Clonidine and 
nortriptyline may be considered for patients who 
cannot use first-line medications due to 
contraindications or for patients for whom first-
line medications are not helpful [27]. 
 

Among the non-pharmacological treatments, 
Acupuncture and Psychological treatments, self-
help, have stood out. Psychotherapy consists of 
counseling (Group, individual, brief, phone 
counselling and other long-term interventions), 
motivational interview, CBT and others. 
 

Psychotherapy refers to a collaborative treatment 
between a trained therapist and an individual 

aimed at addressing unhealthy thoughts, 
emotions, and behaviors. While psychotherapy is 
not commonly used as the primary treatment for 
smoking cessation, it can be an effective adjunct 
therapy when used in combination with other 
treatments like medication. 
 
Most psychotherapists use a step-by-step guide 
for smoking cessation, and this involves: 
 

 Assessment: The therapist conducts a 
thorough assessment to determine the 
individual's readiness to quit smoking, 
smoking history, triggers, and underlying 
psychological factors contributing to 
smoking. 

 Goal-setting: The therapist and the 
individual collaboratively set realistic and 
achievable goals for smoking cessation. 
This can include setting a quit date, 
reducing the number of cigarettes                 
smoked per day, or gradually quitting over 
time. 

 Cognitive-behavioral therapy (CBT): The 
therapist uses CBT to help the individual 
identify and challenge negative thoughts 
and beliefs about smoking, develop coping 
strategies to manage cravings and 
withdrawal symptoms, and learn problem-
solving skills to overcome obstacles to 
quitting smoking. 

 Motivational interviewing (MI): The 
therapist uses MI to enhance the 
individual's motivation and commitment to 
quitting smoking by exploring their 
ambivalence about quitting, identifying 
their personal reasons for quitting, and 
building confidence in their ability to                     
quit.  

 Relapse prevention: The therapist                     
helps the individual identify high-risk 
situations for relapse and develop a plan to 
prevent relapse. This can include 
practicing self-care, seeking social support, 
and learning new ways to cope with             
stress. 

 
Studies have shown that psychotherapy can 
effectively promote smoking cessation, 
particularly when combined with 
pharmacotherapy like nicotine replacement 
therapy (NRT). For example, a meta-analysis of 
37 randomized controlled trials found that adding 
psychotherapy to NRT increased the likelihood of 
quitting smoking by 50% compared to NRT alone 
[28-30]. 
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3. ALTERNATIVE THERAPY (ACUPUNC-
TURE AND HYPNOTHERAPY) 

 
Acupuncture and hypnotherapy are two 
alternative therapies that have been used in 
smoking cessation. The role of these therapies in 
smoking cessation has been the subject of 
several studies, and the evidence is mixed. 
“Acupuncture is a technique used in traditional 
Chinese medicine that involves the insertion of 
needles into specific points of the body. 
According to a Cleveland Clinic article, 
acupuncture has been shown to be effective in 
reducing cravings for tobacco” [31]. “However, a 
2014 Cochrane review of 38 randomized trials 
concluded that there is no consistent, bias-free 
evidence that acupuncture has a sustained 
benefit on smoking cessation for six months or 
more” [32]. “The authors of the review called for 
further research to clarify the role of acupuncture 
in smoking cessation. Hypnotherapy is a 
technique that uses suggestion and relaxation to 
induce a trance-like state in which the patient is 
more open to suggestion. According to a 
PubMed article, hypnotherapy is widely promoted 
as a method for aiding smoking cessation” [33]. 
“The article goes on to state that a meta-analysis 
of randomized controlled trials found that 
hypnotherapy increased smoking abstinence” 
[32-34]. “However, the patient population in the 
analysis was small and reports of smoking 
cessation were not validated by biochemical 
means. The article also notes that further 
research is needed to evaluate the effectiveness 
of hypnotherapy for smoking cessation. While 
there is some evidence to suggest that both 
acupuncture and hypnotherapy may be effective 
in smoking cessation, it is important to note that 
these therapies are not a replacement for 
evidence-based treatments such as nicotine 
replacement therapy and behavioral counseling. 
According to the Centers for Disease Control and 
Prevention, quitting smoking reduces the risk of 
premature death, improves health, and enhances 
the quality of life” [35]. “Additionally, a 
combination of treatments is often more effective 
than a single treatment alone” [36]. 
 

4. MAINTENANCE PHASE 
 
The maintenance phase is essential for the long-
term success of smoking cessation programs. 
During this phase, individuals who have               
quit smoking must sustain their cessation efforts 
to avoid relapse. Several evidence-                 
based interventions have been shown to be 
effective in maintaining smoking cessation. 

These interventions include reinforcing both 
behavioral and pharmacological treatments as 
outlined in previous paragraphs. A 
multidisciplinary approach if often recommended, 
guided by government policies on smoking 
cessation. In addition, to sustain smoking 
cessation, population-based support, including 
education programs and quit-lines, can help 
inform individuals who smoke of the harms of 
tobacco use and encourage them to quit by 
providing information, resources, and support. 
Healthcare professionals also play a crucial role 
in helping people who use tobacco to quit, 
including providing ongoing support during the 
maintenance phase of smoking cessation 
programs [37]. 
 

5. CONCLUSION 
 
Smoking cessation remains a critical public 
health priority due to the numerous health risks 
associated with tobacco use. Several evidence-
based smoking cessation methods exist, 
including behavioral interventions and 
pharmacotherapy. Healthcare providers can play 
an essential role in encouraging smokers to quit 
by implementing quality measures, providing 
education, and connecting patients with 
cessation resources. Recent studies have shown 
that computer-based and web-based smoking 
cessation programs can be effective in helping 
adult smokers quit. Additionally, new 
approaches, such as electronic medical 
registration and peer-to-peer advice, are yet to 
be thoroughly studied and may show promise in 
increasing the success of smoking cessation 
attempts. Continued research and innovation in 
smoking cessation methods will be critical in 
reducing tobacco-related morbidity and       
mortality. 
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