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Preface

Tobacco use and dependence causes or aggravates nearly all the pulmonary diseases 
seen in clinical practice. Overall the use of tobacco products has declined signifi-
cantly since the original 1964 Surgeon General report on smoking. However, there 
is a great need for continued vigilance, research, and commitment to treatment to 
counteract the adverse impact of tobacco use on public health, particularly in 
socially disadvantaged populations. Consistently, systematic reviews and clinical 
guidelines have shown that there is a well-defined neurophysiologic basis for 
tobacco dependence and that tobacco dependence can be effectively treated. Yet 
most patients are not provided effective tobacco dependence treatment due to mul-
tiple clinician barriers, including lack of clinician education, as well as time and 
resource constraints.

In order to address the adverse impact of tobacco use it is important to (1) pre-
vent initiation of tobacco use, (2) understand mechanisms of addiction, and (3) 
effectively treat tobacco dependence. Therefore, the purpose of this book is to pro-
vide an in-depth discussion of the basic science that underpins the diagnosis, sever-
ity, and treatment of tobacco dependence as well as the clinical art and practice of 
treating tobacco use and dependence. All clinicians can benefit from a greater 
understanding of the mechanisms of tobacco dependence and evidence-based meth-
ods for treatment. Furthermore, in order to impact overall public health it is impor-
tant to consider policies and community programs that can broadly reduce tobacco 
use and increase access to treatment.

This book will follow current trends in tobacco research and clinical practice by 
focusing on (1) the impact of tobacco products on health and health disparities, and 
(2) guidelines for treatment of tobacco dependence, including nonpharmacologic 
approaches and pharmacotherapy. The recent American Thoracic Society clinical 
practice guidelines on initiating pharmacotherapy for tobacco dependence will be 
the cornerstone for a robust discussion of recommended treatment options and how 
to tailor treatment to specific patient populations and settings. Given the dramatic 
increase of youth electronic cigarette use, we will discuss current research on the 
health effects of vaping and associated flavorings including menthol products, and 
the treatment of adolescent nicotine dependence. We will conclude with a 
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discussion on promoting training and education in tobacco dependence, increasing 
access to treatment, and specific tobacco control and tobacco treatment policies to 
improve overall public health.

Overall the intent of this book is to provide a practical overview of tobacco 
dependence to help clinicians and medical trainees feel empowered to assess and 
treat individuals with tobacco use and dependence. Our hope is that this book can 
provide a foundational primer of tobacco dependence for medical education train-
ing to ensure all clinicians have a strong knowledge base to adequately treat indi-
viduals with tobacco use and dependence.

We are astounded by the amazing effort of all of the authors, who bring signifi-
cant clinical expertise and willingness to share their knowledge on this topic. We are 
so grateful to the support of Springer Science and Business Media for the support of 
this book, especially Margaret Moore and Prakash Jagannathan. Finally we are 
grateful to the many mentors, colleagues, and friends we have been fortunate to 
work with and who have supported us in this work.

Baltimore, MD, USA Michelle N. Eakin  
Boston, MA, USA  Hasmeena Kathuria  

Preface
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Chapter 1
Current Patterns of Tobacco Use 
and Health Disparities

Sucharita Kher and Eileen Vera

 Introduction

In 2018, 14% of all adults in the USA smoked cigarettes [1]. In the decade and a half 
from 2005 to 2019, this prevalence has significantly declined (21% in 2005) [1]. 
While encouraging, this decline is not similar across all populations [2–4]. Specific 
populations have had a steeper decline in smoking rates than others [5, 6]. When 
cigarettes were first marketed, they were a lifestyle choice of the affluent in Western 
countries [7]. As smoking became more widespread, and data on the harms of ciga-
rette smoking started to accumulate, there was a demographic shift in those most 
likely to smoke that included communities most adversely impacted by social deter-
minants of health such as poverty, low education level, and unemployment [7].

Since the 1964 Surgeon General’s Report (SGR) on Smoking and Health con-
cluded that smoking was a cause of lung cancer in men and a probable cause of lung 
cancer in women, several population-focused SGRs were released. These include 
the health effects of smoking among women (1980), young people (1994), and US 
Racial/Ethnic minority groups (1998) [6, 8–11]. In 2009, the Institute of Medicine 
released recommendations for tobacco use among the Military and Veteran 
Populations [12]. The most recent SGR (2020) concludes that tobacco-related 

S. Kher (*) 
Tufts University School of Medicine, Boston, MA, USA 

Tufts Medical Center, Boston, MA, USA 

Division of Pulmonary, Critical Care and Sleep Medicine, Boston, MA, USA
e-mail: skher@tuftsmedicalcenter.org 

E. Vera 
University of Miami Miller School of Medicine, Miami, FL, USA
e-mail: eileenvera@med.miami.edu

© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2023
M. N. Eakin, H. Kathuria (eds.), Tobacco Dependence, Respiratory Medicine, 
https://doi.org/10.1007/978-3-031-24914-3_1

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-24914-3_1&domain=pdf
mailto:skher@tuftsmedicalcenter.org
mailto:eileenvera@med.miami.edu
https://doi.org/10.1007/978-3-031-24914-3_1


2

disparities exist in the prevalence of smoking and tobacco cessation [13]. In fact, 
tobacco-related health disparities affect the entire spectrum of tobacco use from 
exposure to secondhand smoke, initiation, ongoing use, number of cigarettes, will-
ingness to stop smoking, therapy, relapse rates, and eventually, the health effects of 
a lifetime of tobacco exposure [14]. These reports have added to our understanding 
of tobacco-related health disparities in these populations. A current goal of the 
National and State Tobacco Control Program of the Center for Disease Control 
(CDC) is to “advance health equity by identifying and eliminating commercial 
tobacco product-related inequities and disparities” [15].

 Health Equity in the Context of Tobacco and Understanding 
Tobacco-Related Disparities

Health equity is when everyone has an equal opportunity to live a healthy life, irre-
spective of social circumstances. Health disparities are significant differences in 
health care and/or outcomes among people who may experience greater hardships 
based on race/ethnicity, socioeconomic status, education level, physical or mental 
disabilities, gender, occupation, or other characteristics. Disparities are differences 
that are unnecessary and avoidable [16]. To achieve health equity, we must elimi-
nate health disparities [17, 18].

Translating this to the tobacco realm, equity is the opportunity for all individuals 
to live a tobacco-free and healthy life irrespective of any of the above-outlined fac-
tors and the social circumstances. CDC’s Best Practices define tobacco-related dis-
parities as: “Differences that exist among population groups with regard to key 
tobacco-related indicators, including patterns, prevention, and treatment of tobacco 
use; the risk, incidence, morbidity, mortality, and burden of tobacco-related illness; 
the capacity, infrastructure, and access to resources; and secondhand smoke expo-
sure” [6]. Certain groups have higher initiation, higher prevalence of tobacco use, 
lower cessation rates, higher rates of secondhand smoke exposure, and worse out-
comes due to smoking-related diseases than others [19–21]. Specific populations 
may experience disparities in one or two of these, while others may be severely 
impacted beginning from exposure to the ill-effects of tobacco use such as lung 
disease and cancer [14].

Differences also exist in the types of tobacco products used. Eighty percent of 
US adults who use tobacco smoke combustible tobacco products (cigarettes, cigars, 
pipes) with cigarettes being the most used [22]. Products other than cigarettes that 
contain nicotine are called other tobacco products (OTP) [6]. These can be combus-
tible (hookah, pipes, and cigars), non-combustible (smokeless tobacco—chewing 
tobacco, snuff, and snus), and electronic nicotine delivery systems (ENDS) (elec-
tronic cigarettes or E-cigarettes). E-cigarettes were the most used non-combustible 
tobacco products (4.5%) in adults in 2019 [22]. Dual use is when persons who 
smoke combustible cigarettes also use an OTP. About 18% of adults in the USA use 
two or more tobacco products [23]. Smokeless tobacco (snuff, chewing tobacco) 
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use is higher among men than women [22]. Almost 9 out of 10 African-American 
people who smoke use menthol cigarettes [24]. Menthol cigarette use is higher 
among middle and high school students of African-American race (70.5%) than 
Hispanic (52.3%) and White (51.4%) [25].

 Why Should We Recognize Tobacco-Related Disparities?

Tobacco use is the number one cause of preventable death and disease in the USA 
[19]. Around 480,000 premature deaths occur annually due to cigarette smoking 
and an additional 16 million develop illness as a result of smoke exposure [5, 19]. 
In addition to death and illnesses, smoking exerts a high-cost burden on US health-
care. Smoking incurs an annual healthcare spending of over $225 billion in direct 
costs (medical care) and over $156 billion in indirect losses (productivity loss) [19, 
26]. There are several reasons why we must recognize tobacco-related health dis-
parities that we discuss in detail below.

 Poorer Outcomes for Those Who Face Disparities

Populations that face health disparities have poorer health outcomes [6]. The harms 
of tobacco use are well known and include cancer, heart and lung disease, athero-
sclerosis, diabetes, and even death [9, 23]. Around 90% of all lung cancer result 
from tobacco use [27]. It is responsible for nearly half a million deaths in America 
annually—resulting in it being the leading cause of preventable mortality [27]. The 
impact of these poor outcomes is disproportionate among populations who face 
tobacco-related disparities. For example, African-American men have a higher inci-
dence of lung cancer and mortality than White men [27]. Despite smoking fewer 
cigarettes, and starting smoking at a later age, African-American people are more 
likely to die from smoking-related diseases than Whites [11]. Even among children 
and adults who do not smoke, secondhand smoke exposure causes early death and 
disease [28].

 Higher Cost for Those Who Face Disparities

Populations impacted adversely by tobacco-related health disparities account for 
higher healthcare costs [6]. Between 2003 and 2006, African-Americans, Asian 
Americans, and Hispanics had poorer health outcomes and accounted for about 
$230 billion in direct healthcare costs [29]. By this estimate, eliminating disparities 
for minorities would reduce cost expenses by this amount [29]. With the expansion 
of Medicaid access to tobacco cessation treatments in Massachusetts in 2006, there 
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was a decline in smoking prevalence among Medicaid enrollees [6, 30]. At the same 
time, hospitalizations for cardiovascular diseases also declined, as did the cost [30]. 
Thus, one reason to work toward health equity in tobacco use is to improve out-
comes for all populations and reduce cost.

 Higher Tobacco Use and Secondhand Smoke Exposure Among 
Those Impacted by Tobacco-Related Disparities

Specific populations affected by tobacco-related health disparities have a high prev-
alence of tobacco use, lower quit rates, and higher secondhand smoke exposure [11, 
22, 31]. For example, American Indian/Alaskan natives and the LGBT community 
have a higher smoking prevalence [19, 31, 32]. Although more likely to express 
interest in stopping smoking, Black adults are less likely to use approved treatments 
and stop smoking successfully [5]. Blacks who do not smoke are exposed to more 
secondhand smoke than Whites who do not smoke [33]. Second-hand smoke expo-
sure increases risk of lung cancer among those who do not smoke [34]. While poli-
cies on smoke-free environments exist, they are not available to benefit everyone. 
Thus, some groups are affected more adversely by secondhand smoke than others 
[35]. We must recognize these and other disparities to start to impact reducing 
tobacco use and exposure positively.

 Patterns of Tobacco Use in Various Populations

The prevalence of smoking, its impact on outcomes, access to tobacco dependence 
treatment, and secondhand smoke exposure can vary by demographics such as age, 
gender, race, and ethnicity, where a person lives, their occupation, their sexual iden-
tity, etc. Although we structure this discussion of patterns within various demo-
graphics, there is considerable overlap in the variables that impact tobacco-related 
disparities in these populations.

 Age

Most people who smoke cigarettes initiate smoking in their teens [19]. Eighty-seven 
percent of adults who smoke experimented with their first cigarette before the age 
of 18 [19]. Less than 1.5% of cigarette smoking initiation occurs after the age of 26 
[19]. Youth are more likely to use electronic cigarettes than adults in the USA: over 
2 million middle-school (2.8%) and high school (11.3%) children use electronic 
cigarettes [36], while around 4.5% of the US adults smoke combustible cigarettes 
[22]. Regarding tobacco cessation, adults older than 65 are less likely to stop 
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smoking than other age groups [37]. Young adults have the highest prevalence of 
attempts to stop smoking (48.5%) compared to those over age 65  (34.8%) [19]. 
Blacks often start smoking at an older age compared to Whites [38].

 Education

Adults who smoke and have less than a high school education consume more ciga-
rettes, cigars, and smokeless tobacco in the prior 30 days than those with a college 
degree [39]. Those with a higher education are also more likely to try and ultimately 
succeed in stopping smoking [19].

 Gender

Men have a higher prevalence of smoking than women in all race/ethnicity except 
for American Indians/Alaska Natives. This gender gap is widest among Asians with 
a smoking ratio of 3:1 (men:women) [6]. The tobacco industry has used targeted 
marketing strategies toward women who smoke, and the gap between men and 
women is decreasing [6].

 Race/Ethnicity

Based on race/ethnicity, the highest prevalence of cigarette smoking is among 
American Indians/Alaska Natives (38.5%), followed by White (23.9%), Black 
(22.6%), Hispanic (15.2%), and Asian (8.3%) [19]. American Indians/Alaska Native 
adults also have the highest prevalence of smokeless tobacco compared to other 
racial/ethnic groups [19]. Blacks and Hispanics have higher quit attempts than 
Whites [19]. Compared with their White counterparts, Black adolescents and adults 
smoke fewer cigarettes per day and Black adults have lower quit rates [14]. Foreign- 
born Asian men in Massachusetts were also found to be three times more likely to 
smoke than American-born Asian men [40]. Overall, smoking rates among immi-
grants to the USA, particularly among women are lower than the US population [41].

 Income/Poverty

Groups with a lower family income as defined by being below federal poverty 
level have a higher prevalence of cigarette smoking [4, 19]. They also have a 
higher prevalence of use of OTP. Attempts to stop smoking do not differ based 
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on poverty status [19]. Half of the people at or above poverty level successfully 
stop smoking compared with one-third of those below the poverty level [42].

 Other Tobacco Products (OTP)

Adults who use both combustible cigarettes and e-cigarettes are more likely to be 
White and with higher educational degree than those that smoke combustible ciga-
rettes only [43]. American Indian/Alaskan Natives have the highest prevalence of 
using smokeless tobacco and cigars than any other racial/ethnic population [23]. 
Those living in poverty, those with less than high school education, and young 
adults all have high prevalence of multiple product use [23].

 Secondhand Smoke Exposure

Black children and adults are more exposed to secondhand smoke than any other 
racial and ethnic group [44]. Black women are twice as much exposed to second-
hand smoke than men. Low-income families have a three times higher likelihood of 
exposure to secondhand smoke than higher income families [19]. Most secondhand 
smoke exposure happens inside the home, particularly among those who rent their 
housing (a proxy for living in multiunit, subsidized or public housing or for those 
below the poverty level) [44]. This is important to note because a quarter of people 
in the USA (80 million) live in multiunit housing and large percentage of these are 
children, elderly, disabled, or below the poverty line [44]. Twenty-eight million resi-
dents of such housing are exposed to smoke that originated outside of their apart-
ment [45]. However, only one in three multiunit housing residents benefits from 
smoke-free policies [35, 46].

 Sexual Orientation and Gender Identity

For the first time in 2013, the CDC released data from the National Health Interview 
Survey focused on smoking estimates among the LGB (Lesbian, gay, bisexual) 
populations [4]. LGB adults have higher smoking rates than straight adults (20.5% 
vs. 15.3%) [32, 47]. LGBT youth have higher smoking rates than the national aver-
age rates for youth [47]. Smoking prevalence is higher among transgender adults; 
however, the information is limited [32]. LGB people are five times more likely 
never to intend to call a smoking cessation quitline [32]. Women who are lesbian 
and bisexual are more likely to smoke than heterosexual women [42].

S. Kher and E. Vera
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 Substance Use and Mental Health Disorders

The higher prevalence of nicotine dependency among those with mental illness and 
substance use disorder is a complex issue resulting from a combination of biologi-
cal, psychosocial, and cultural factors and targeted marketing from the tobacco 
industry [48]. Smoking rates are up to four times higher among patients with psy-
chiatric disorders [49]. In fact, nicotine-dependent individuals with psychiatric dis-
orders consume 70% of the nicotine in the USA [50]. More adults with mental 
health disorders report current use of tobacco compared to those without these dis-
orders (34.6% vs. 23.3%), with patients with schizophrenia having the highest prev-
alence of smoking (90%) [39, 51]. The difference in life expectancy between those 
with and without mental illness can be attributed to smoking [52].

When specifically analyzing the Hispanic and African-American population’s 
psychosocial stress, one study found an association between cigarette smoking 
behavior and various emotional stressors such as discrimination and medication 
management [53]. Tobacco use is associated with dependence on alcohol, cannabis, 
and other substances [54]. Several National Societies recommend integrating 
tobacco dependence treatment with the treatment of substance use and mental dis-
orders [55]. This population is as ready as the general population to stop smoking, 
yet only half of substance abuse treatment centers screen for tobacco and only a 
third offer cessation counseling [6, 55]. Integrating tobacco screening and treatment 
in mental health and substance abuse treatment centers increased the number of 
people using cessation services [6].

 Occupation and Veteran Status

Active military personnel and veterans have much higher smoking rates than the 
general population [12]. However, there is still a downward trend related to the pay 
grade among military ranks [31]. Differences exist in smoking prevalence depend-
ing on the occupation. For example, those working in education have a much lower 
smoking prevalence than those working in construction, mining, food preparation, 
and transportation [6]. Thirty-five percent of the around 10  million construction 
workers in the USA use a tobacco product, with the majority using cigarettes [56]. 
Some speculate that this group’s pervasiveness of smoking patterns is because much 
of their work occurs outdoors, where indoor smoking bans are not applicable, influ-
encing behavior, and increasing exposure to secondhand smoke [57]. Hence, poli-
cies that promote a smoke-free construction site and integrate smoking screening 
and cessation treatment into construction safety education have been suggested [57, 
58]. Blue-collar and service workers are less successful in stopping smoking than 
white-collar workers, despite the same number of quit attempts [42].
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 Disability

Adults who report that they have a disability have a higher prevalence of smoking 
cigarettes than those that do not report a disability and are around 1.5 times more 
likely to smoke [4, 42].

 Geography

Smoking prevalence varies by geographic region or by state. For example, in West 
Virginia 26.7% of adults smoke cigarettes, while in Utah around 9.7% of adults 
smoke cigarettes [59]. Smoking prevalence is high in rural areas and there is a high 
use of smokeless tobacco than in urban populations [6]. Blacks born in the USA are 
more likely to smoke than those born outside of the USA and have immigrated to 
the USA [42].

 Incarcerated People

Smoking prevalence is around four times higher in people who are incarcerated or 
in the criminal justice system than in the general population [60].

 Why Do Tobacco-Related Disparities Exist?

The 1998 Surgeon General Report Tobacco Use Among US Racial/Ethnic Minority 
Groups and the tobacco industry documents shed light on populations experiencing 
tobacco-related disparities. The documents suggest disparities are due to a complex 
interaction of factors (for example, social, economic status, social norms, targeted 
advertising and marketing, and tobacco product pricing) [6, 11].

 Social Determinants of Health

According to the Healthy People 2020 objective document, economic stability, edu-
cation, neighborhood environment context (such as housing), health and healthcare, 
and social context (family structure, participation in the community) are the five 
critical areas of social determinants that impact health [61, 62]. Social determinants 
such as poverty, lack of or poor housing, lack of social support, lack of quality 
schools, or healthcare access impact tobacco-related health disparities [63]. For 
example, people with poor healthcare access may have limited information about 
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the harms of cigarette smoking and available treatments for tobacco dependence 
[6]. The experience of prejudice and discrimination is a source of stress for margin-
alized groups. Stress can lead to smoking initiation, difficulty stopping, and reluc-
tance to get medical care. In addition, the social determinants along with 
disproportionate tobacco use adversely impact disease outcomes [6].

 Targeted Marketing by the Tobacco Industry

The tobacco industry disproportionately targeted minorities, low-income, women, 
and other at-risk populations with its advertising, sponsoring, and marketing strat-
egy [64–66]. One example is the marketing of mentholated cigarettes among the 
African-American population. The menthol in cigarettes makes cigarette use less 
harsh and facilitates initiation [67]. They are also harder to quit [24, 68]. Overall, 
there is a decline in non-mentholated cigarette use, but mentholated cigarettes have 
remained constant among adolescents and increased among young adults [24]. 
Although African-American youth smoke less than the general population, they 
have a much higher rate of smoking menthol cigarettes [24, 25, 33, 69]. Tobacco 
companies have targeted Blacks with menthol cigarette marketing in Black neigh-
borhoods and magazines that appeal to Black readers, having price promotions in 
Black neighborhoods, and making financial contributions to African-American 
groups and political leaders [33, 64–66].

Several factors contribute to tobacco use among LGBT population, including 
stigma and discrimination, need for social bonding and bar culture, lack of access to 
quality treatment and health care, and possible acceptance by leaders that smoking 
was central to coming out for many people. Disparities in tobacco use are potenti-
ated through specific targeting by the tobacco industry coupled with organization 
leadership’s concern that fighting smoking laws could potentially jeopardize tobacco 
industry funding to their organizations [4, 47]. Tobacco companies sponsored 
rodeos which are popular with rural communities [70].

Compared to high-income areas, low-income areas in Philadelphia have 69% 
more tobacco stores per person than high-income areas [71]. Areas with high satura-
tion of tobacco stores have a high amount of marketing and advertisements, particu-
larly within and in the vicinity of the stores. In 2019, tobacco companies spent 
around 5.7 billion dollars on price discounts [72]. Studies show discounts and price 
promotions on tobacco products were more frequent in neighborhoods where Black 
and Hispanic populations tend to live [73].

 Lack of Comprehensive Policies

Although several tobacco control policies exist, they are not always comprehen-
sive or may not be consistently adopted and enforced [74]. For example, the 
Affordable Care Act requires that states provide comprehensive tobacco cessation 
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treatments to Medicaid beneficiaries without co-payments or cost sharing. 
However, there are barriers to accessing these treatments such as prior authoriza-
tion [6, 74]. Despite smoke-free laws, some loopholes or exemptions allow smok-
ing in some businesses [75]. Parts of the country with fewer comprehensive tobacco 
policies have higher tobacco-related disparities [6, 23]. These regions also have 
higher disparities in smoking-related diseases such as lung cancer and coronary 
artery disease [76–78].

 Changing US Population

The poverty rate in the USA has increased, as has income inequality [6]. Poverty 
connects with social determinants of health, mental illness, and other risk factors 
for poor health outcomes [62, 79]. Populations with family income below the fed-
eral poverty level have a higher prevalence of cigarette smoking [4, 19]. The US 
population is also becoming more diverse; by 2050, half the US population will be 
ethically and racially diverse [6]. The changing demographics need to be moni-
tored to understand the impact of tobacco-related health disparities in diverse 
populations.

 What Can We Do to Eliminate Disparities and Achieve 
Health Equity?

To eliminate health disparities, we must first acknowledge that those disparities 
exist. The World Health Organization (WHO) developed the MPOWER program 
with the goal of controlling the tobacco epidemic. MPOWER stands for M: monitor 
tobacco use and policies; P: protect people from tobacco use; O: offer help for 
tobacco cessation; W: warn about the dangers of tobacco; E: enforce bans on adver-
tising, promotion, and sponsorship of tobacco; R: raise taxes on tobacco [80, 81]. 
Thus, one of the first metrics of this program is the M focusing on monitoring 
trends in tobacco use by adults and youth [81]. In addition, the initiatives that pro-
mote health equity should be incorporated into all aspects of tobacco control and 
prevention [6]. Fagan et al. propose a four-pronged strategy for eliminating tobacco-
related health disparities that starts with recognizing the disparities, implementing 
diversity of the healthcare team, addressing inequities in research, and solving 
inequalities in access, healthcare quality, and socioeconomic resources [14]. The 
CDC also highlights that comprehensive, appropriately enforced and implemented 
policies can reduce health disparities [6]. We review each of these topics in this sec-
tion (Table 1.1).
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Table 1.1 Recommendations to achieve health equity in tobacco [6, 14, 85]

Clinical 
recommendations

  1. Focus on recruitment efforts to build a diverse healthcare team
  2.  Build cultural competency for healthcare providers in the care of diverse 

populations
  3.  Standardize and integrate tobacco screening in intake processes at all 

health care visits
  4.  Increase and improve diversity, equity, and inclusion (DEI) and implicit 

bias training for healthcare providers
  5. Integrate an equity lens when building a tobacco control program
  6.  Develop health education and communication material that is culturally, 

linguistically, and health-literacy sensitive
  7.  Offer multi-lingual quitline services
  8.  Include diverse community leaders in all aspects of the tobacco control 

program, from planning to implementation
Research 
recommendations

  1.  Conduct disparity-based research with a focus on qualitative and 
quantitative differences between groups; address the needs of smaller 
populations; perform intragroup analysis and ultimately translate 
research findings into policy

  2.  Recruit and include researchers from diverse backgrounds to increase the 
likelihood that socio-cultural norms influencing outcomes can be 
accounted for in study designs

  3.  Increase diversity, equity, and inclusion (DEI) training for the research 
team

  4.  Increase minority participation in research studies by providing 
incentives (e.g. transportation); ensure congruence in culture and 
language, and use of plain language during recruitment; build 
community partnerships to build trust; align clinical and research 
priorities, with specific consideration for funding based on recruitment 
of minorities

  5. Increase support for minority researchers (e.g. loan repayment)
Policy 
recommendations

  1.  Collect data on tobacco use and harms in all populations, particularly 
among those most disproportionately impacted by tobacco-related health 
disparities

  2.  Implement and reinforce a comprehensive smoke-free environment 
policy to increase the percentage of the population who will benefit from 
these

  3. Increase the price and taxes of tobacco products
  4.  Prohibit targeted marketing and price discounts on tobacco products, 

limit retailer density, and restrict tobacco sales near schools and 
playgrounds

  5. Regulate flavored products including menthol
  6.  Improve barrier-free access to comprehensive smoking cessation 

therapies for those most impacted by health disparities
  7. Include newer products such as electronic cigarettes in policies
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 Increasing Diversity of the Healthcare Team

Diversity in health care teams, from leadership to the patient-facing providers cre-
ates an environment where there can be a broad exchange of ideas, approaches, and 
interpretations. A diverse healthcare team is associated with improved healthcare 
access for racial and ethnic minorities and patient satisfaction [14]. Minorities often 
select health care professionals from their race/ethnicity [14]. Health care providers 
and systems who are culturally competent in the care of the LGBT population can 
provide better care and avoid inequalities of care [82]. Concordance of physician–
patient spoken language is associated with better clinical outcomes [83]. Providers’ 
cultural competence training can improve the ability to care for culturally and lin-
guistically diverse patients [84]. Having researchers from diverse backgrounds can 
increase the likelihood that socio-cultural norms influencing outcomes can be 
accounted for in research study designs, and they can also increase enrollment of 
minority populations and clinical trials [14, 85].

 Address Inequities in Research

The national conference on tobacco and health disparities, held in 2002 outlined a 
research agenda to eliminate tobacco-related disparities and identified over 100 
research recommendations focusing on high risk and underrepresented populations 
[86]. They identified 11 research domains and grouped them into those that help 
understand and monitor initiation, tobacco use, addiction, and those that reduce 
tobacco use [86]. Recommendations included conducting disparity-based research 
by investigators with a focus on qualitative and quantitative differences between 
groups and to conduct research focused on examining the underlying reasons for 
these differences, addressing the needs for smaller populations, performing intra-
group analysis, and ultimately translating research findings into policy. Minorities 
are often underrepresented in research studies [14]. This further hampers our ability 
to understand the epidemiology of various minority groups and assesses impact of 
variables such as unemployment, poverty, and education. Because of the lack of 
epidemiologic data early on, there can be a downstream impact on understanding 
tobacco cessation or use of tobacco dependence treatments in these populations 
who are otherwise at the highest risk from tobacco. There may be an underrepresen-
tation of tobacco-related research questions relevant to minorities and a perceived 
bias toward grants that address disparities in the peer review system [14, 87]. When 
communities are small, the gold standard randomized controlled trial may not be 
feasible [87]. The American Thoracic Society research statement has outlined indi-
vidual, interpersonal, institutional, and federal/policy level barriers for recruitment 
and retention of minority populations in research studies [85]. Understanding and 
mitigating these concerns will help build a robust research infrastructure to better 
understand and address tobacco-related health disparities [85].
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 Solving Inequalities in Access, Quality of Care, 
and Socioeconomic Status

People from underrepresented groups are much less likely to have health insurance. 
Having healthcare insurance does not equate to having access to healthcare. There 
are several barriers to healthcare access [74]. People who smoke have higher insur-
ance premiums than those who do not and are less likely to have health insurance 
coverage than those who did not smoke [42, 88]. In fact, there is a 3.4% lower insur-
ance enrollment by those who smoke for every 10% increase in tobacco sur-
charge [88].

Similarly, the quality of care may not be equal in all groups. Some groups, such 
as younger patients, men, Blacks, uninsured, less educated, and those with light 
cigarette use, are less likely to receive advice from a healthcare provider about 
smoking cessation than others [42]. Smokers who are African-American, Hispanic, 
American Indian/Alaskan native have lower quality of care provided compared to 
Whites [89]. In addition, discrimination and social prejudices contribute to dispari-
ties among racial/ethnic groups.

Health care providers must have tobacco cessation discussions with all patients 
without assuming which patient might not stop or might not be willing to stop 
smoking. Standardizing and integrating tobacco screening in intake processes 
across all health care visits such as community healthcare centers, hospitals, rural 
clinics, and inpatient will prevent certain groups from being left out. Policies and 
programs that promote a healthy housing, work, and school environment, with 
ample job opportunities, and access to healthy food, will go a long way to help com-
munities who now live in disadvantaged neighborhoods.

 Implementing Appropriate Tobacco Control Policies

Well-implemented policies that are enforced can impact large populations and 
achieve a wide outreach, thus reducing tobacco-related health disparities. There is 
no single policy solution, instead the policies should be coordinated and multi-
pronged. The WHO MPOWER package outlines evidence-based interventions 
shown to reduce the population prevalence of smoking [4, 5, 81]. These include:

 (a) Creating, implementing, and reinforcing smoke-free indoor places.
 (b) Increasing efforts for treating tobacco dependence.
 (c) Warning about dangers of tobacco use through media campaigns and graphic 

labels on cigarettes.
 (d) Increasing the prices of and taxes on tobacco products.

Not surprisingly, the CDC also recommends similar policies to promote health 
equity in tobacco prevention and control [6]. Comprehensive tobacco control poli-
cies can achieve health equity by impacting the initiation, use, and stopping of 
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tobacco and secondhand exposures [6]. The CDC issued a report that notes that a 
comprehensive policy focused on tobacco control can achieve the following: (1) 
reduce health disparities among groups most affected by tobacco use and second-
hand smoke exposure; (2) address the factors that cause tobacco-related disparities; 
(3) create return on investment; and (4) build support for tobacco control efforts in 
diverse parts of the community [6].

CDC Best Practices document on Health Equity in Tobacco Prevention and 
Control notes that policies to reduce tobacco-related health disparities should focus 
on the following goals: (a) increasing the population affected by smoke-free laws, 
(b) increasing the price of tobacco products, (c) reducing the exposure to big tobacco 
advertising and promotions, and (d) improving availability, accessibility, and effec-
tiveness of comprehensive smoking cessation treatments for those most impacted 
by health disparities [6]. These comprehensive policies reduce initiation, ongoing 
use of tobacco, and secondhand smoke exposure [2, 90, 91].

 (a) Creating Smoke-Free Environments:
Laws that support a smoke-free environment help all strata of society equally 

irrespective of race, ethnicity, socioeconomic, or educational background [90, 
91]. The law prohibits smoking at workplaces and restaurants [92]. Thus, it 
impacts not only the workers but also customers. Similarly, smoke-free laws in 
multiunit and subsidized housing can prevent secondhand smoke exposure. The 
beneficiaries of such housing are often those of lower socioeconomic status and 
racial/ethnic minorities. Smoke-free laws should cover all workplaces without 
exceptions (like bars and casinos) [75]. Similarly, healthcare centers should be 
smoke-free, including behavioral health facilities where treatment of tobacco 
dependence should be a part of overall treatment plan.

 (b) Increasing the price of tobacco products:
The price of cigarettes is inversely related to consumption [93]. A 10% 

increase in price reduces cigarette consumption by 3–5% [94]. Increasing prices 
of tobacco products can prevent the initiation of tobacco use, reduce the preva-
lence of use, increase the number of those who stop tobacco, and prevent relapse 
among those who have stopped using tobacco [95, 96]. Increasing prices has 
also been shown to reduce tobacco-related disparities among socioeconomic 
groups and racial/ethnic groups [6]. Youth and low-income individuals who 
smoke are sensitive to rising prices on tobacco products [90]. Studies show that 
raising taxes on tobacco products reduces smoking prevalence especially 
among children [93]. In addition to individual benefit, states can use the addi-
tional revenue from higher taxes to develop tobacco prevention and treatment 
programs, focusing on the populations most at risk for inequity [30, 97].

 (c) Reducing the exposure to big tobacco advertising and promotions:
The tobacco industry consistently targets low-income and minority popula-

tions by advertising and promoting the products through billboards, magazines, 
philanthropic and financial contributions to specific communities, colleges, 
interest groups, and elected officials [6, 11]. Tobacco industry spends around 
21 million dollars a day on advertising and promotion of cigarettes [98]. This 
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advertising is greater in low-income and minority populations [64–66, 99]. 
Tobacco control policies that prohibit targeted marketing and price discounts, 
limit retailer density, restrict tobacco sale at certain types of stores (those near 
schools or playground), restrict point-of-sale advertising, restrict placement of 
cigarettes away from self-access locations, etc. can protect vulnerable popula-
tions [6]. In addition, these policies should be extended to include newer 
tobacco products such as electronic cigarettes to protect our youth and 
young adults.

 (d) Improving availability, access, and effectiveness of comprehensive smoking 
cessation treatments for those most impacted by health disparities:

Comprehensive tobacco cessation treatment means offering at no cost the 7 
FDA-approved pharmacologic tobacco cessation therapies (5 forms of nicotine 
replacement therapy—gum, patch, inhaler, nasal spray, and lozenge; Varenicline 
and Bupropion) and individual, group, and telephone counseling [100]. 
Combining group or individual behavioral therapy with medications is most 
effective in helping stop smoking [100]. Despite several available therapies, 
there are disparities among various groups with access to tobacco dependence 
treatment and use of such treatment to help stop smoking. For example, Black 
adults and low-income adults are more likely to express interest to stop smok-
ing. Yet Black adults are less likely to use approved therapies and to stop smok-
ing successfully [5]. Similarly, lower income adults are less likely to receive 
cessation help [5]. People with private insurance are more likely to succeed at 
stopping smoking that those with Medicaid [5], despite there being a larger 
proportion of Medicaid enrollees who smoke cigarettes [74]. Comprehensive 
coverage of tobacco dependence treatment by Medicaid is one of the key steps 
states can take to increase cessation and decrease tobacco use and is cost- 
effective [5, 6, 74]. The 2010 Affordable Care Act allowed the expansion of 
state Medicaid coverage of cessation treatment [6, 74]. Despite this, there are 
many barriers for Medicaid enrollees such as co-payments, need for prior 
authorization, limits on number and duration of treatments, and need for refer-
rals in several states [74, 101]. In addition to providing no-cost counseling and 
pharmacologic treatments outlined previously, comprehensive tobacco cessa-
tion should include barrier-free access to such treatment options. Persons who 
smoke should be made aware of the access to these treatment options [6]. 
Policies should focus on insurance provision of comprehensive tobacco depen-
dence treatment coverage, reducing barriers, and dedicating funds from price 
increases and taxation of tobacco products toward cessation resources [5]. 
States that have redirected funds away from tobacco treatment programs must 
restore funding. Clinicians should be provided with culturally tailored material 
in various languages and geared to various literacy and age levels [6]. Healthcare 
organizations must partner with community groups to engage their diverse 
patient populations in treating tobacco dependence. Quitlines can be promoted 
among populations most impacted by tobacco-related health disparities as these 
have been shown to be effective in reaching Blacks, those who speak Asian 
languages and low-income populations who smoke [6].
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Policies work if thoughtfully designed and well implemented. If not, they can 
have unintended consequences of widening disparities [6]. CDC’s Best Practices 
User Guide on Health Equity on Tobacco Prevention and Control outlines several 
strategies to ensure policies reach those most vulnerable to tobacco-related dispari-
ties and include: (a) review of existing data (e.g. community assessment); (b) part-
nering with the population(s)-at-risk; (c) consideration of health equity goals when 
designing a program infrastructure; (d) implementing health communication inter-
ventions that support policy and reach a large audience (e.g. tips from Former 
Smokers campaign); (e) making connections between tobacco control and priority 
issues (e.g. poverty, cancer); and (f) monitoring disparities and policy effects in 
specific populations.

Tobacco control programs can support health equity in several ways [6]:

 1. Developing health education and communication material that is culturally sen-
sitive and available in many languages.

 2. Offering Quitline services in various languages and ensuring that the needs of 
minority populations are met.

 3. Including the experiences of diverse leaders from specific populations, commu-
nities, and tribes in all aspects of program planning, implementation, and 
monitoring.

 4. Partnering with the community organizations to address tobacco use and health 
equity goals in strategic plans.

In summary, significant disparities exist in tobacco use patterns. These dispari-
ties have several complex drivers and impact health and economic outcomes 
adversely. As we work toward achieving health equity in tobacco prevention and 
control, one size might not fit all. Diverse people and communities have diverse 
needs and respond to different communication methods. We must take a multi-
pronged approach to solve inequalities in clinical care, access, quality of care and 
research combined with well-built and comprehensive policies to make an impact 
on achieving tobacco-related health equity. Focusing our efforts on achieving equity 
for the most vulnerable populations will allow a tobacco-free world for all.
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Chapter 2
Adverse Effects of Tobacco Products 
(Cigarettes, E-Cigarettes, Hookah, 
Smokeless Tobacco) Use on Health

Nathalie van der Rijst and Jamie L. Garfield

 Introduction: Impact on Health of All Tobacco Products

Tobacco is the leading cause of preventable disease, disability, and death [1]. 
According to the 1964 Surgeon General report, the all-cause mortality of individu-
als who were currently smoking was 70% higher than those who had never smoked; 
those who had formerly smoked had a 40% higher relative mortality than those who 
had never smoked [2]. More than 50 years later, an estimated half a million American 
adults continue to die prematurely from exposure to tobacco products, equating to 
one in five US deaths per year [3, 4].

Smoking cessation adds as much as a decade to life expectancy and leads to 
improved quality of life [5]. Tobacco product use is associated with increased 
absenteeism from work and increased use of medical care services, detrimentally 
affecting quality of life and overall health status. Individuals who currently smoke 
cigarettes are more likely to be hospitalized with hospitalization rates 10% higher 
than nonsmokers [1, 5].

Despite the known dangers of tobacco, 50 million (20.8%) US adults continue to 
use tobacco products [6]. This chapter will overview the pathophysiology of the 
negative health effects of various tobacco products including cigarettes, hookah, 
electronic nicotine delivery systems (ENDS), and smokeless tobacco (Fig. 2.1). It 
will review the potential pathways by which tobacco products induce disease includ-
ing oxidative stress, endothelial dysfunction, as well as the effect on genetics and 
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Fig. 2.1 Overview of tar and nicotine pathophysiology

epigenetics and more. The implications of the various delivery systems will be 
addressed. Finally, the physical manifestations and organ-specific morbidity and 
mortality that result from chronic exposure to both tobacco and nicotine will be 
detailed, as well as the benefits of cessation.

 Mechanism of Injury of Tobacco Products

 Pathophysiology

There are many mechanisms through which tobacco product use induces disease. 
This section highlights the most studied mechanisms of tobacco related disease 
including oxidative stress, genetics and epigenetics, endothelial dysfunction, inflam-
mation and infection, hemodynamic and thrombogenic effects, as well as hormonal 
and lipid alterations.
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 Oxidative Stress

Oxidative stress refers to the increased exposure to oxidants and/or a decreased 
antioxidant capacity. It is thought to be the general mechanism of aging and the 
many diseases associated with aging. It contributes to malignant transformations, 
cardiovascular disease, and chronic obstructive pulmonary disease [1].

Cigarettes have a significant oxidant load with each gram of tar containing about 
1018 oxygen radicals [7]. Individuals who smoke cigarettes have lower antioxidant 
micronutrients to counteract the high oxidant burden they face. Both ascorbic acid 
(water soluble Vitamin C) and selected carotenoid levels are decreased in those who 
smoke cigarettes. These effects are rapid with studies showing depleted ascorbic 
acid levels after smoking 1 cigarette. Smoking cessation for 84 h shows a significant 
increase in ascorbic acid levels [7].

 Genetics and Epigenetics

In 1937, Furth and Kahn first described the development of cancer as the result of 
heritable alterations in a single cell. In the years since, the concept of carcinogenesis 
evolved to include “initiators,” causal agents that induce genetic changes resulting 
in malignant cell transformation, and “promotors,” substances that further cell rep-
lication and tumor formation [8]. Cancers associated with tobacco product exposure 
result from both genetic determinants and multiple molecular pathways leading to 
carcinogenesis [9].

More than 50 known carcinogens including polyaromatic hydrocarbons (PAH’s) 
and tobacco-specific nitrosamines have been identified in tobacco smoke. These 
carcinogens bind to DNA resulting in cell mutations [10]. Molecular pathways lead-
ing to tobacco carcinogenesis include activation of oncogenes, loss of heterozygos-
ity (LOH), mutations of tumor suppressor genes as well as inactivation of the 
transcriptional promotors of tumor suppressor genes. Mutations in metabolism of 
carcinogens and free radicals can also lead to carcinogenesis [1, 11]. Those with a 
genetic variation on chromosome 15 in the alpha-5 nicotinic cholinergic receptor 
subunit (CHRNA5) are at increased risk for lung cancer. Both high- and low-risk 
genotypes have been identified [12].

 Endothelial Dysfunction

Endothelial dysfunction results when the endothelium, the thin layer of cells that 
line blood vessel walls, is exposed to free radicals and toxins from cigarette smoke. 
Such exposures result in morphological changes in the endothelium including cell 
loss and the formation of blebs and microvillus-like projections into the luminal cell 
surfaces [13]. Dysfunctional endothelium secretes growth factors and chemotactic 
molecules that draw inflammatory cells and cytokines that stimulate the inflamma-
tory process. Circulating platelets, monocytes, and T lymphocytes adhere to the 
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endothelium and migrate into the intimal layer of the arterial wall [1]. Endothelial 
dysfunction leads to increased inflammation, risk for infection, hemodynamic 
changes, and increased propensity for thrombosis.

 Inflammation and Infection

Dysfunctional endothelium leads to inflammation marked by increased leukocytes 
and acute phase proteins. Leukocytes themselves are a risk marker for cardiovascu-
lar disease, stroke, and sudden death. Studies of bronchoalveolar lavage (BAL) 
samples from individuals who smoke demonstrate more pro-inflammatory cyto-
kines compared to samples from those who do not smoke, suggestive of dysregula-
tion of the cytokine network and inhibition of inflammatory regulators resulting in 
more severe inflammation [14].

Smoking further increases the risk for infection due to its effects on host defenses 
including increased peripheral blood total leukocyte counts, increased polymorpho-
nuclear leukocyte and monocyte counts, decreased monocyte intracellular killing, 
decreased CD4/CD8 ratio, decreased concentrations of serum immunoglobulins 
(other than IgE), increased alveolar macrophage release of superoxide anion, 
decreased microbicidal activity of the macrophages, and a blunted immune response 
to influenza vaccination [1].

 Hemodynamic Effects

The endothelium controls vascular tone mediated by the secretion of vasodilators 
(e.g. nitric oxide). Individuals who smoke have a dose-dependent decrease in 
endothelium- dependent vasodilatation due to endothelial dysfunction [15]. Nicotine 
exposure also leads to increased catecholamine release, specifically epinephrine and 
norepinephrine. As a result of these increased catecholamines, individuals who 
smoke have increased vascular tone and increased baseline heart rate and contractil-
ity. Persistently elevated catecholamine levels impair the physiologic response to 
physical exercise and stress [1].

 Thrombogenic Effects

Endothelial dysfunction is also a trigger for thrombosis. Endothelial dysfunction 
leads to increased levels of von Willebrand factor (VWF) whose primary function is 
to facilitate platelet adhesion. VWF is one of the many acute phase reactants and can 
be transiently elevated in many conditions. When chronically elevated it promotes 
platelet aggregation and is an important prothrombotic risk factor. Individuals with 
no smoking history who are exposed to cigarette smoke can experience an increase 
in platelet aggregation [16].
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Additionally, individuals who smoke have less tissue plasminogen activator 
(TPA) released when stimulated by substance P as compared to those who do not 
smoke [1]. Cigarette smoke also results in activation of the extrinsic clotting cas-
cade via an increase of tissue factor expression and beta-thromboglobulin as well as 
increased antithrombin III activity and decreased levels of protein C, factor VIII, 
factor IX activation peptide, factor X activation peptide [16, 17]. Together, these 
factors increase the risk of thrombosis.

 Hormonal Alterations

Nicotine stimulates the HPA (hypothalamus-pituitary axis) which leads to stimula-
tion of CRH (cortisol releasing hormone) as well as AVP (arginine-vasopressin). 
The increase in adrenocorticotropin hormone (ACTH) and cortisol has a synergis-
tic effect when individuals who smoke experience stress. Cortisol is responsible for 
the HPA effects on the cardiovascular system, control of metabolic homeostasis, 
effect on connective tissue, modulation of the immune system, and effects on 
behavior and cognition and ultimately results in increased release of catechol-
amines, release of plasma free fatty acids, and increased mobilization of blood 
glucose [18]. Nicotine is associated with weight loss; however, it worsens insulin 
resistance in addition to worsening visceral adiposity, thereby increasing risk of 
metabolic syndrome [19].

Individuals who smoke have decreased calcium absorption as well as lower vita-
min D levels. Females who smoke have decreased estrogen, progesterone, and 
estradiol levels which impedes the protective effect of these hormones on bone 
loss [19].

 Lipid Abnormalities

Smoking causes lipid peroxidation, one of the key elements in causal pathways of 
atherogenesis. It also leads to lipid abnormalities and individuals who smoke have 
higher concentrations of low-density lipoprotein (LDL) and very low-density lipo-
protein (VLDL), as well as decreased levels of high-density lipoprotein (HDL) [1]. 
While the full etiology for these lipid abnormalities has yet to be fully elucidated, 
there are multiple proposed mechanisms. Nicotine itself affects lipid metabolism 
and LDL modification. Due to these modifications, LDL promotes uptake by mac-
rophages and decreases cholesterol transport from cell membranes to plasma [20]. 
An alternative proposed mechanism is the absorption of nicotine that leads to the 
secretion of catecholamines, cortisol, and growth hormones which activate adenyl 
cyclase in adipose tissue resulting in lipolysis of stored triglycerides and release of 
fatty acids. This further results in increased synthesis of triglycerides and VLDL by 
the liver [21].

2 Adverse Effects of Tobacco Products (Cigarettes, E-Cigarettes, Hookah, Smokeless…



28

 Specific Pathophysiology Related to Modes of Delivery 
and Additive Toxins

In addition to combustible cigarettes, various devices have emerged to facilitate the 
delivery of nicotine to the modern tobacco and nicotine dependent user. This section 
focuses on the different risks associated with each of these delivery vehicles.

 Cigarettes

Combustible cigarettes were the first vehicle developed to deliver nicotine and 
remain the most pervasive. Over the years, cigarettes have evolved to improve 
smoking pleasure and to assuage users of the mounting evidence of harm. Tar and 
nicotine concentrations were reduced, filter-tips were made available, and cooling 
menthol flavoring was developed. While some studies suggest that smoking filtered 
cigarettes may be associated with lower lung cancer risk compared to non-filtered 
cigarettes, there is no safe cigarette and no safe level of consumption [1, 22]. 
Compensatory behavior such as increasing the number of cigarettes smoked as well 
as more deep inhalations per cigarette effectively negated any benefit derived from 
lower yield (“light,” “low,” or “mild”) cigarettes [1, 23].

The changing cigarette may explain the shift in histopathology of lung cancer 
from squamous cell to adenocarcinoma subtype. The increased “puff volume” 
afforded by cigarettes containing less tar and fashioned with filtered vents allows for 
deposition of tobacco-specific carcinogens more peripherally where adenocarci-
noma often arises. Additionally, newer blended reconstituted tobacco contains 
higher concentrations of N-nitrosamines which have been shown to induce lung 
adenocarcinomas [24].

 Hookah

Hookah, also known as waterpipe, is a tobacco pipe that draws smoke through water 
contained in a bowl. Their increase in popularity has resulted in part from the mis-
conception that they are less harmful than cigarettes. On the contrary, studies show 
that plasma nicotine levels are much higher in hookah users as compared to ciga-
rette users. This could be due to the practice of long hookah sessions with high puff 
number and volume. These elevated nicotine levels correlate with the higher plasma 
carboxyhemoglobin levels found in hookah users as compared to cigarette users and 
hookah use has been associated with several cases of carbon monoxide poisoning. 
Nicotine-free dry particulate matter (Tar) levels from one hookah session of about 
45 min resulted in plasma levels of 802 mg. This is approximately 36.5 times higher 
than that of one cigarette [25].

The American Heart Association has recently labeled hookah as a global threat. 
This is due to rising frequency in use as well as the association with frequent 
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respiratory infections, persistent cough, oral and esophageal cancers, and induction 
of a pro-inflammatory state. Individuals with more than 40 years of hookah smok-
ing have three times the risk for coronary artery disease as compared to individuals 
who have never smoked cigarettes or hookah. Higher fibrinogen plasma levels have 
also been reported in long-term users of hookah, correlating to an elevated inci-
dence of prothrombotic and atherosclerotic events [26].

 Vaping and Electronic Nicotine Delivery Systems (ENDS)

Electronic Nicotine Delivery Systems (ENDS) are small portable devices which use 
disposable or rechargeable batteries to apply heat to an e-liquid containing nicotine, 
tetrahydrocannabinol, flavorings, and other additives to create a vapor which is 
inhaled by the user. They first appeared on the US market in 2007 and have been 
promoted as healthier alternatives to cigarette smoking and as smoking cessation 
tools. Despite this, vaping has been associated with increased health risks including 
thrombosis, throat, mouth, and respiratory tract irritations, chronic respiratory dis-
ease, acute respiratory failure and death, cognitive impairment, and behavioral 
changes. A meta-analysis from 2020 showed that the odds ratio of myocardial 
infarct was 1.70 higher in users of ENDS as compared to healthy individuals who 
never smoked. It also showed increased systolic and diastolic dysfunction in per-
sons who used electronic cigarettes [27].

Electronic cigarettes may cause less harm than combustible cigarettes, but 
imprudent use confers individual health consequences and massive public health 
impact. ENDS remain understudied and inadequately regulated, lacking product 
standards for safety or efficacy. Healthcare providers struggle to make recommen-
dations for or against these products, conflating regulatory pressures, marketing, 
and harm reduction principles. Improved regulation and long-term research are nec-
essary to carefully assess the full dangers and potential impact of these products 
[27]. As of now, there is no evidence that e-cigarettes are a safer or a more effica-
cious smoking cessation aid compared to guideline-recommended varenicline and/
or combination nicotine replacement therapies [27].

 Smokeless Tobacco

Smokeless tobacco (ST) includes various tobacco-containing products that are con-
sumed by chewing, sniffing, or sucking for absorption into the buccal mucosa. As 
smokeless tobacco is not heated, it produces less toxic byproducts including poly-
cyclic aromatic hydrocarbons. Due to the diversity of these products and their lack 
of regulation, risks and effects of smokeless tobacco on health are difficult to fully 
estimate; however, substituting smokeless tobacco for cigarettes is estimated to lead 
to about 90–95% reduction in total mortality [28, 29].

Reduction in risk does not mean zero risk. While smokeless tobacco is not asso-
ciated with an increased risk of chronic obstructive pulmonary disease or stroke 
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compared to that in non-users, studies have shown an increased risk for ischemic 
heart disease. There is also an increased risk of oral, pharyngeal, esophageal, lung, 
and pancreatic cancer in consumers of smokeless tobacco. Furthermore, smokeless 
tobacco and exposure to nicotine during pregnancy increase risk for low-birth- 
weight babies, preterm delivery, and preeclampsia [29, 30].

 Organ-Specific Morbidity and Mortality Attributed 
to Tobacco Product Use

This section summarizes the manifestations of tobacco product use on different 
organ systems. Where available, the negative health effects of tobacco product use 
in all delivery devices are discussed; however, most of the existing literature 
describes disease specific morbidity and mortality of tobacco products relating to 
the use of combustible cigarettes.

 Pulmonary Manifestations

 Acute Respiratory Infection

Smoking decreases host defenses against respiratory pathogens by decreasing clear-
ance through impaired mucociliary function, as well as metaplastic changes in the 
airway epithelium. Individuals who currently smoke have a relative risk 1.5 greater 
of developing an acute respiratory infection as compared to those who have quit 
smoking or who have never smoked. This risk is even greater for specific pathogens 
such as Legionella. Through inhibition of inflammatory regulators, individuals who 
smoke and develop an acute respiratory infection have a more severe inflammatory 
response. They are more likely to have dyspnea, wheezing, chronic cough as well as 
phlegm production [1].

 Chronic Obstructive Pulmonary Disease (COPD)

COPD, or chronic obstructive pulmonary disease, is one of the top three causes of 
death worldwide and is a major cause of morbidity with significant limitations of 
physical function and subsequent high utilization of medical care services. Smoking 
increases the incidence of COPD with an age-adjusted prevalence of 15.2% among 
current smokers, 7.6% among former smokers, and 2.8% among adults who have 
never smoked. Individuals with COPD who smoke have an increased morbidity and 
mortality [31].

The pathogenesis of the development of COPD is complex and is due to multiple 
biological processes including oxidative stress, inflammation, protease-antiprotease 
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imbalances, repair processes, and genetic variations that control these processes. 
The result is destruction of alveolar walls and capillaries, decreased elastic recoil 
forces, and narrowing of the small airways [32].

There is genetic variation in the inflammatory response to tobacco smoke which 
informs susceptibility to developing COPD. Alpha1-antitrypsin is an antiprotease 
which normally works against proteases and their destruction and thus has a major 
protective effect against cigarette-induced emphysema development [33]. One in 
4500 patients has a genetic deficiency in Alpha1-antitrypsin which can lead to 
accelerated parenchymal destruction. Up to 5% of patients with COPD are esti-
mated to have Alpha1-antitrypsin deficiency [34]. Cigarette smoking has been 
shown to be the greatest predictor of impairment in FEV1 and DLCO in patients 
with Alpha1-antitrypsin deficiency [35].

 Asthma

Asthma impacts both children and adults throughout their lifespan making it one of 
the most prevalent chronic diseases [36]. Smoking induces acute bronchoconstric-
tion and increased airway inflammation leading to increased prevalence and mor-
bidity of asthma. Females who smoke have a 70% higher prevalence rate of asthma 
as compared to nonsmoking females. Even children exposed to passive smoke have 
an odds ratio of 1.9 of increased risk of developing asthma [37]. Individuals with 
asthma who smoke have increased morbidity and mortality when compared to non-
smoking asthmatics [1]. They are also more likely to develop severe symptoms, 
worse asthma-specific quality of life, increased exacerbations, more frequent hospi-
tal admissions, and more life-threatening asthma attacks [37].

 Respiratory Bronchiolitis Associated Interstitial Lung Disease (RB-ILD)

Respiratory Bronchiolitis Associated Interstitial Lung Disease (RB-ILD) is an 
inflammatory pulmonary disorder that occurs almost exclusively in individuals who 
currently or formerly smoked. It presents between the third and sixth decade of life 
and has no gender predilection. Patients with RB-ILD report dyspnea on exertion 
and a persistent cough which develops insidiously over a course of weeks or months. 
The course of RB-ILD is heterogeneous. While death from RB-ILD is rare, there 
are still many patients for whom lung function does not improve and progression of 
disease continues despite smoking cessation and treatment [38].

 Desquamative Interstitial Pneumonia (DIP)

Desquamative interstitial pneumonia (DIP) is characterized by the accumulation of 
numerous pigmented macrophages within most of the distal airspace of the lung 
with or without the presence of giant cells. While the association between DIP and 
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smoking is not as strong as the association between RB-ILD and smoking, many 
patients diagnosed with DIP have a history of tobacco exposure. Continuation of 
smoking is associated with poorer outcomes [39].

 Pulmonary Langerhans Cell Histiocytosis (PLCH)

Pulmonary Langerhans Cell Histiocytosis (PLCH) is a diffuse lung disease which 
affects young adults with a peak incidence between the ages of 20 and 40 years. In 
90% of cases, it is diagnosed in individuals who currently or formerly smoked ciga-
rettes. Pulmonary Langerhans cells may be distinguished from other antigen pre-
senting cells by their intracellular Birbeck granules and surface expression of CD1a 
receptor. PLCH is characterized by the accumulation of CD1a cells in bronchiolo-
centric loosely formed granulomas. These granulomas can destroy and remodel the 
surrounding tissues. Individuals who smoke are uniquely at risk due to smoke- 
induced recruitment and activation of pulmonary Langerhans cells in the small air-
ways. The progression of PLCH is unpredictable. Some patients completely improve 
after smoking cessation, while others develop progressive lung disease [40].

 Cardiovascular Manifestations

 Subclinical Atherosclerosis

Atherosclerosis is the hardening and narrowing of arteries due to deposition of lip-
ids in the inner layers of arteries and is the primary underlying cause for the vascular 
manifestations of smoking, leading to thrombosis, myocardial infarction (MI), or 
ischemic stroke [5, 41].

Endothelial dysfunction, induced from smoking, leads to secretion of growth 
factors, chemotactic molecules that draw in inflammatory cells, and cytokines that 
stimulate the inflammatory process of atherosclerosis. This inflammation stimulates 
smooth muscle cell proliferation, monocyte/lymphocyte adhesion, and subendothe-
lial migration leading to atherosclerosis and the loss of endothelium’s normal anti-
thrombotic properties [15, 42]. The loss of antithrombotic properties within the 
endothelium further increases the risk of infarct [43]. Smoking also causes athero-
genesis and thrombosis via lipid modification, oxidative stress, hemostatic factors, 
fibrinolysis, inflammation, and vasomotor dysfunction [13, 44].

 Peripheral Arterial Disease

Atherosclerosis is the most common cause of obstruction within the blood vessels 
supplying the lower extremities. Symptoms occur when blood flow is sufficiently 
reduced and there is insufficient preexisting or adaptive collateral circuits to 
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maintain perfusion. The most common symptom is intermittent claudication which 
presents as pain during exercise and resolves with rest [1, 45].

Peripheral arterial disease is well known to be associated with smoking. Smith 
et  al. followed patients for 6  years in 1998 showing that individuals who were 
actively smoking had a higher incidence of severe ischemic leg symptoms ranging 
from rest pain to gangrene [46]. They also had decreased 6-min walk performance 
and significantly decreased time to claudication and more severe pain when com-
pared with individuals who had stopped smoking [47].

 Coronary Heart Disease

Coronary heart disease is the leading cause of death in the USA and includes myo-
cardial infarction (MI), ischemic heart disease, and angina pectoris. Smoking is the 
underlying cause for about 65% of heart failure cases, mostly through its effect on 
coronary heart disease [1].

Smoking leads to an oxygen demand and supply mismatch. Nicotine stimulates 
catecholamine release which increases myocardial oxygen demand. It also causes 
immediate constriction of both proximal and distal coronary arteries as well as an 
increase in coronary vessel tone and thereby resistance. Endothelial dysfunction 
leads to a decreased vasodilatory response to certain stimuli further limiting blood 
perfusion [15]. In addition to decreased blood perfusion, oxygen-carrying capacity is 
also reduced. Carbon monoxide, found in cigarette smoke, is a diffusible gas which 
moves from the alveoli into the capillaries where it binds tightly to hemoglobin form-
ing carboxyhemoglobin, which has decreased oxygen-carrying capacity. To compen-
sate for this decreased oxygen-carrying capacity, erythrocytosis occurs. Individuals 
who smoke cigarettes have increased hematocrit as well as hemoconcentration in 
proportion to the number of cigarettes smoked. Hemoconcentration leads to increased 
blood viscosity further contributing to microcirculatory compromise [16].

 Cerebrovascular Disease

Cerebrovascular disease is the syndrome of neurological deficits caused by lack of 
arterial blood flow to the brain. It is the third leading cause of death in the USA after 
coronary heart disease and malignant neoplasms. The Surgeon General Report 
established the causal association between smoking and cerebrovascular disease, 
leading to both ischemic and hemorrhagic strokes. Smoking is associated with an 
increased incidence as well as mortality from cerebrovascular disease [1].

 Aortic Aneurysm

Aortic aneurysm (AA) is the dilatation or expansion of the aorta between the arch 
and the division into the iliac arteries. Due to the high-pressure flow, rupture of the 
aortic wall can occur, leading to rapid fatalities [1]. Smoking contributes to aortic 
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aneurysm formation through atherosclerosis as well as degradation of elastin in the 
aorta wall, the consequence of chronic inflammation. Doll et al. in 1994 followed 
patients in Britain for 40 years and found that the risk of death from an abdominal 
AA was more than four times as likely in individuals who currently smoked as com-
pared to those who never smoked, and two times as likely in those who formerly 
smoked [48].

 Atrial Fibrillation

Atrial fibrillation is the most common cardiac arrhythmia and a frequent cause of 
cardioembolic strokes. Smoking has a dose-dependent relationship risk to atrial 
fibrillation. Smoking increases the incidence of atrial fibrillation risk factors such as 
diabetes, chronic obstructive pulmonary disease, hypertension, and heart failure. 
Smoking also causes structural remodeling of the myocardium which affects myo-
cardial conductive properties and thereby increases risk for atrial fibrillation. For 
those already diagnosed with atrial fibrillation, ongoing tobacco use increases risk 
of ischemic injury and risk of bleeding in those who require anticoagulation [49].

 Oncological Manifestations

 Lung

Lung cancer was one of the first diseases to be causally linked to tobacco by Ochsner 
and DeBakey in 1939 [50]. Today lung cancer is known to be the leading cause of 
cancer death among both men and women, accounting for 18% of cancer deaths 
worldwide. Annual deaths from lung cancer surpass those from colon, breast, and 
prostate cancers combined. Most lung cancer deaths occur in individuals who cur-
rently or previously smoked cigarettes [30].

The risk of lung cancer depends on the duration as well as the quantity of ciga-
rettes smoked [42]. Individuals who smoke have an estimated risk of developing 
lung cancer about 20 times higher than individuals who never smoked [51]. While 
smoking cessation has immediate as well as long-term benefits, even after abstinence 
from cigarettes for 15–20 years, the risk of lung cancer in individuals who previously 
smoked continues to be elevated compared to those who never smoked. Nicotine 
content and inhalation technique have little impact on risk of lung cancer [23].

 Head and Neck

Smoking and alcohol are the two most important risk factors for malignancies of the 
head and neck in the USA [1]. Most cancers of the oral cavity and pharynx are epi-
thelial in origin, with over 90% classified as squamous cell carcinomas. Cancers 

N. van der Rijst and J. L. Garfield



35

occur due to the exposure of carcinogens from inhaled smoke as they pass through 
the glottis. The incidence of cancers of the oral cavity and pharynx differ based on 
the method of tobacco consumption. In countries where tobacco is more commonly 
chewed, cancers of the oral cavity prevail. In countries where tobacco is more com-
monly smoked, cancers of the pharynx tend to be more common [29]. Smoking 
cessation reduces the risk for cancers of the oral cavity and esophagus by 50% after 
5 years, with further reduction after longer periods of abstinence [1, 23].

 Gastrointestinal (Esophageal, Gastric, Colorectal, Hepatobiliary, Pancreas)

Tobacco found in cigarettes, cigars, and pipes is associated with an increased inci-
dence of esophageal cancer [52]. Gastric cancer, specifically gastric adenocarci-
noma, has a causal association with cigarette smoking. High cell turnover from 
repeated exposure to tobacco smoke increases the risk for gene mutations and neo-
plastic conversion. Gene mutations lead to disrupted cell cycling and intercellular 
adhesion as the esophageal epithelium progresses from metaplasia to dysplasia to 
carcinoma [53]. Smoking also leads to gastric cancer due to inflammation. Smoking 
increases reflux of duodenal contents into the stomach and mouth, decreases secre-
tion of pancreatic bicarbonate, decreases production of gastric mucus and cytopro-
tective prostaglandins, and perhaps increases the production of free radicals and 
release of vasopressin (a potent vasoconstrictor) [54].

Smoking is associated with increased risk of colorectal, pancreatic, and hepato-
cellular cancer. Colorectal cancer, the third most common type of cancer and second 
most common cause of death from cancer worldwide, is described to have both an 
increased incidence and an elevated mortality in those who smoke based on a meta- 
analysis by Botteri and colleagues in 2008 [30, 55]. Smoking is the most common 
risk factor for pancreatic cancer, causing about 20–25% of all known pancreatic 
tumors [56]. Evidence indicates that carcinogenic compounds in cigarette smoke, 
such as tobacco-specific N-nitrosamine (NNK), induce inflammation and fibrosis 
leading to mutations in KRAS which causes inhibition of cell death and stimulates 
cell proliferation, ultimately resulting in pancreatic adenocarcinoma [1, 56, 57]. 
Similarly, the association between hepatocellular cancer and smoking is most likely 
due to the long-term direct exposure of the liver to carcinogens in tobacco smoke 
leading to fibrosis and cirrhosis [5].

 Genitourinary

Tobacco metabolites are cleared through the kidneys and urine, thereby exposing 
them to carcinogenic agents. Cigarette smoking increases the risk of urinary can-
cers including renal cell carcinoma and bladder cancer [1, 58]. The risk of bladder 
cancer is reduced by 60% in patients who abstain from smoking for 25 years, and 
in those who can quit for 30  years, the risk of kidney cancer is decreased by 
50% [59].
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While human papillomavirus (HPV) is the most important risk factor for the 
development of cervical cancer, tobacco smoke is a well-established HPV cofactor. 
Even when controlling for HPV infection, the causal association between cigarette 
smoking and cancer of the uterine cervix remains [60]. Proposed mechanisms of 
action include the direct genotoxic effects of nitrosamines and polyaromatic hydro-
carbons from tobacco smoke as well as the reduced ability to clear infections caused 
by HPV [61].

Inversely, smoking offers a protective effect on endometrial cancer, with indi-
viduals who smoke less likely to experience endometrial cancer. The most likely 
etiology for this is the antiestrogenic effect attributed to smoking [1]. Smoking has 
not been shown to increase the risk for prostate cancer. There is however evidence 
to suggest higher mortality in patients with prostate cancer who smoke compared 
with those who do not smoke. Smoking cessation may reduce prostate cancer mor-
tality [1].

 Blood

Cigarette smoking increases the risk of development of acute myeloid leukemia 
(AML). Chemicals found in cigarettes, specifically benzene, are an established 
human leukomogen. Benzene metabolites cause DNA damage as well as lead to 
impaired DNA repair in the hematopoietic cells in the bone marrow. Individuals 
who smoke and who do develop AML were about 70% more likely to die as com-
pared to those who never smoked [62].

 Reproductive Manifestations

 Female Reproductive Health

Current everyday tobacco use significantly increases the risk of infertility in women. 
Howe and colleagues in 1985 showed that women who smoked more than 20 ciga-
rettes per day had their fertility decreased by 22% as compared to those who had 
never smoked or had stopped smoking. The most likely reason for the decreased 
fertility is decreased ovarian reserve; individuals who smoke demonstrate dimin-
ished ovarian reserve when compared to those who do not smoke [63].

 Male Reproductive Health

Smoking affects sperm quantity, quality, as well as spermatogenesis and is therefore 
a significant cause of infertility in men. Men who smoke have significantly less 
sperm density, a lower percentage of sperm with normal morphology, and a higher 
percentage of headpiece spermatozoa defects compared to individuals who do not 
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smoke. Sperm density further decreases as cigarette-years increase. These changes 
in sperm quality and function result from hormonal changes in men who use tobacco 
as well as from the direct effect of toxins found in tobacco smoke, such as cadmium, 
nicotine, lead, and radioactive alpha-particle emitting elements as they circulate in 
the blood and reach the testes [1].

Smoking is a significant risk factor for the development of erectile dysfunction 
with multiple proposed mechanisms. Individuals who smoke have decreased penile 
blood flow, as well as increased evidence of atherosclerosis in the blood vessels sup-
plying the penis. Furthermore, smoking can cause endothelial dysfunction resulting 
in vasoconstriction counteracting the smooth muscle relaxation required for penile 
erection [1].

 Pregnancy Complications

Smoking during pregnancy has been associated with higher rates of miscarriages, 
preterm births, and multiple other complications [1]. The 1978 Surgeon General 
report detailed the associations between smoking and numerous complications of 
pregnancy including placental abruption, placenta previa, and the premature rupture 
of membranes. While the precise mechanism by which tobacco causes complica-
tions in pregnancy has yet to be elucidated, hypotheses include decreased blood 
flow to the placenta, decreased immune system functioning leading to an increased 
susceptibility to infections, and decreased tubal motility [1, 23].

 Perinatal and Infant Morbidity and Mortality

Tobacco product use promotes spontaneous abortions through several proposed 
mechanisms. Multiple tobacco components and metabolites are potentially toxic to 
the fetus including lead, nicotine, cotinine, cyanide, cadmium, carbon monoxide, 
and polycyclic aromatic hydrocarbons [64].

Nicotine exposure from cigarette smoke during pregnancy is associated with 
intrauterine growth retardation (IUGR) and low birth weight (LBW), leading causes 
of infant morbidity and mortality. Direct toxic effects of nicotine on the fetal cardio-
vascular system resulting in decreased blood flow are proposed to lead to IUGR and 
LBW. Cord plasma concentrations of insulin-like growth factor-1 (IGF-1) and IGF 
binding protein-3 are lower in infants with smoking mothers, which correlates with 
risk for IUGR [2].

Sudden infant death syndrome (SIDS), the sudden and unexplained death of an 
infant before 1 year of age, correlates with smoking. Both prenatal and postpartum 
exposure to tobacco increases the risk of SIDS. A proposed mechanism is chronic 
hypoxia due to elevated levels of carbon monoxide or reduced placental perfusion 
affecting the normal development of the central nervous system. Studies have shown 
that nicotine, from any vehicle, targets neurotransmitter receptors in the fetal brain, 
thereby leading to reduced cell proliferation and subsequently altered synaptic 
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activity. These alterations in the peripheral autonomic pathways may lead to 
increased susceptibility to hypoxia-induced brain damage and SIDS [64].

Prenatal tobacco exposure is also associated with numerous adverse postnatal 
outcomes. In-utero exposure to maternal smoking can predispose the infant to 
chronic respiratory diseases. Children that were exposed to maternal smoking had a 
higher airway responsiveness. Secondhand smoke exposure during childhood and 
adolescence impairs lung growth and subsequently lung function [64]. Prenatal 
nicotine exposure, from any source, is also a risk factor for obesity, hypertension, 
type 2 diabetes, and increased risk of childhood cancers. Additionally, prenatal nic-
otine exposure has been found to have significant neurobehavioral associations 
including higher rates of attention-deficit hyperactivity disorder, learning disabili-
ties, behavioral problems, and increased risk of nicotine addiction [65].

 Endocrine Manifestations

The combined effect of smoking on female reproductive hormones, as discussed 
earlier, results in more severe and frequent menopausal symptoms and exaggerated 
hormone levels and symptoms throughout the phases of the menstrual cycle com-
pared to nonsmokers. Women smokers may also experience more severe withdrawal 
symptoms and more intense craving with cessation attempts [18].

Females who smoke have a significantly increased risk for hip fractures, with 
poorer orthopedic outcomes. The underlying etiology for poorer skeletal health is 
both from the physiological effects of nicotine and the toxic effects of cadmium 
found in tobacco smoke. Nicotine leads to decreased intestinal calcium absorption, 
reduced intake and lower levels of vitamin D, and alterations in the metabolism of 
adrenal cortical and gonadal hormones. These effects lead to decreased bone forma-
tion. Furthermore, smoking may indirectly lead to decreased bone density due to 
lower body weight associated with smoking, as well as the earlier menopause seen 
in individuals who smoke. Bone density is also associated with physical activity, 
and since individuals who smoke tend to be less physically active, they tend to have 
lower bone density [19].

 Neuropsychiatric Manifestations

There is a noteworthy relationship between tobacco product use and mental illness. 
Using any number of health-related quality of life scores, smoking is independently 
and negatively associated with health-related quality of life [66]. Individuals who 
smoke are significantly more likely to report decreased mood and increased inci-
dence of mental illness as compared to those who do not smoke. Incidence studies 
have found that when compared to individuals who never smoked, individuals who 
smoke are twice as likely to be depressed [67]. The relative risk of successful sui-
cide is 2.5 times greater for individuals who smoke lightly (<15 cigarettes/day) and 
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4.3 times greater for those with heavy smoking (>15 cigarettes/day) as compared to 
those who are considered to have never smoked (<1 cigarettes in their lifetime) [68].

Nicotine withdrawal leads to an increase in depressed mood, anxiety, insomnia, 
and irritability (See Chap. 3). These symptoms may be more severe in patients with 
preexisting mental illness. Cigarette tar-induced liver cytochrome p450 can increase 
the metabolism of its substrates including multiple psychiatric medications. By this 
mechanism, smoking has significant impact on psychiatric pharmacotherapy and 
disease stability [66, 69].

 Miscellaneous Manifestations

Smoking leads to an increased risk for adverse surgical outcomes due to multiple 
factors. Individuals who smoke are more likely to have respiratory complications 
due to poor pulmonary reserve from concomitant chronic respiratory disease. They 
are also more likely to have (1) coronary heart disease, (2) impaired wound healing, 
and (3) higher risk of post-operative infections due to the effects of smoking on host 
defenses and immune responses [5].

Smoking is also associated with poor dental health and periodontitis. Most cases 
of periodontitis are due to bacterial infections. Bacterial toxins and proteases lead to 
the destruction of soft tissue and alveolar bone which hold the teeth in place. As 
smoking directly alters the immune function, tissue repair, and inflammation, it 
directly contributes to the development of periodontitis. Nicotine’s vasoconstrictive 
effect reduces gingival blood flow which impairs the delivery of oxygen and nutri-
ents to gingival tissue. Studies have shown that more than 50% of adult periodontitis 
in the USA is attributable to cigarette smoking. The development of dental caries is 
increased in individuals who smoke with similar pathophysiological mechanisms as 
periodontitis. Nicotine further adds to the development of caries by changing the pH 
of saliva leading to increased enamel remineralization [70].

Cataracts are the leading cause of blindness worldwide and a leading cause of 
visual loss in the USA. Smoking is one of the few modifiable risk factors for the 
development of cataracts. The underlying pathophysiology behind the development 
of cataracts is due to the toxins found in cigarettes, especially cadmium, lead, thio-
cyanate, and aldehydes. This is further worsened by the decreased antioxidant activ-
ity found in those who smoke [2].

 Health Benefits of Cessation

While the dangers of nicotine are numerous and long-lasting, there are immediate 
and long-term benefits of cessation. The risk for the development of lung cancer 
decreases steadily after smoking cessation. After about 10–15 years, the risk of lung 
cancer in individuals who stopped smoking is about half of that of those who con-
tinue to smoke [5]. Quitting smoking lowers the risk of many other cancers over 
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time including cancer of the larynx, oral cavity, pharynx, esophagus, pancreas, blad-
der, stomach, colon, rectum, liver, kidney, and cervix. Acute myeloid leukemia is 
also less likely to occur in people who have ceased smoking as compared to those 
who continue to smoke [5].

Smoking cessation reduces the risk of cardiovascular morbidity and mortality, 
coronary artery disease, and stroke. After smoking cessation, the risk of stroke 
approaches that of individuals who have never smoked. The Lung Health Study in 
2000 showed that participants who successfully ceased smoking had an average 
increase in FEV1 levels of about 47 mL within the first year. Comparatively, partici-
pants who continued to smoke had an average 49 mL decrease in their FEV1. This 
was further influenced by the quantity and duration smoked prior to quitting [32].

Smoking cessation has significant impact on well-being. Individuals who stopped 
smoking demonstrate higher quality of life scores, improved health status, and lifes-
pan compared with those that continue to smoke [5]. Smoking cessation at any age 
reduces all-cause mortality [2]. Smoking cessation not only confers health benefits 
for pregnant women but also impacts the health of their fetuses and newborns [5].

 Summary

A large body of evidence details the adverse effects of tobacco product use on health 
through multiple mechanisms including oxidative stress, genetic changes, endothe-
lial dysfunction, and inflammation. The negative health consequences of nicotine 
exposure are demonstrated with all tobacco products including cigarettes, hookah, 
electronic nicotine delivery systems (ENDS), and smokeless tobacco. Tobacco 
product use is associated with disease states in every organ and contributes to con-
siderable morbidity and mortality due to causal association with chronic obstructive 
pulmonary disease, cardiovascular disease, and cancer. Smoking cessation signifi-
cantly reduces overall morbidity and mortality attributable to tobacco product use.
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Chapter 3
Neurobiology and Mechanisms of Nicotine 
Addiction

Hyma P. Gogineni, David P. L. Sachs, and Darlene H. Brunzell

 Introduction

Nicotine, the major psychoactive agent in tobacco, is only found in the leaves and 
stems of the tobacco plant [1–3]. Nicotine is a highly addictive agent, so much so 
that the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 
(DSM-5) supplanted the term “tobacco use disorder” as the preferred term for nico-
tine addiction [4]. The landscape of nicotine delivery devices is rapidly changing 
and through this process it is becoming increasingly evident that nicotine drives the 
dependence liability of these new devices such as electronic cigarettes (e-cigarettes) 
as well as traditional tobacco products. Nicotine meets the first three classic criteria 
for addiction: tolerance, withdrawal, and compulsive use. Tolerance and withdrawal 
are the physiological components of addiction, while compulsive use is the repeated 
behavior of tobacco consumption despite negative consequences. The euphoric 
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effects of nicotine such as arousal, relaxation, and improved mood are reported to 
be similar to other addictive drugs [5–7]. Furthermore, with repeated exposure to 
nicotine, brain circuits undergo adaptations called neuroadaptations; neuroadapta-
tions are associated with an increased number of nicotinic acetylcholine receptors 
(nAChRs) in the brain which reinforce continued nicotine use to promote subjective 
benefits such as to reduce stress and anxiety, reduce pain, alleviate symptoms of 
depression, control appetite, improve concentration, enhance task performance, and 
induce an overall sense of well-being for the user [8–11].

The development and maintenance of nicotine addiction are complex and many 
factors contribute to continued use and dependence including: product delivery 
design, pharmacological properties of nicotine, pharmacogenomics, learned behav-
iors, environmental cues, mental illness, age at initiation of tobacco, and other stan-
dard substance use factors [8–11].

Similar to other chronic medical conditions, comprehensive care should be uti-
lized in the treatment of tobacco use disorder. However, despite the availability of 
effective tobacco dependence treatments, relapse rates remain high particularly 
when nicotine withdrawal symptoms are not adequately suppressed. In 2020, The 
American Thoracic Society Clinical Practice Guidelines recommended varenicline 
as a first line treatment option in patients with tobacco use disorder [12].

On 5/5/2022, the FDA reiterated that generic varenicline was safe and should be 
used when indicated to treat tobacco use disorder [13]. The year before in mid-July 
2021, Pfizer’s voluntarily recalled only its branded Chantix™, because of manufac-
turing production difficulties. Pfizer resolved the problem, such that on May 26, 
2022, the FDA authorized Pfizer to resume distributing branded Chantix™ [13]. 
Many misunderstood Pfizer’s voluntary recall, though, and incorrectly thought it 
applied to both its branded Chantix™ and all other marketed generic varenicline 
products.

The FDA stated that as of 5/26/2022 both Pfizer’s branded varenicline (Chantix™) 
and generic varenicline (manufactured by Par Pharmaceuticals in the USA) and 
Apo-Varenicline (manufactured by Apotex Corp. in Canada and FDA-approved for 
importation and use in the USA) were safe and effective for treating tobacco use 
disorder [13, 14]. This chapter reviews the neurobiology of nicotine addiction, nico-
tine withdrawal, and the factors that need to be taken into consideration prior to 
initiating treatment for tobacco use disorder.

 Neurobiology of Nicotine Addiction

 Acetylcholine (ACh)

To understand how nicotine exerts its effects on the brain, one should consider how 
nicotine differs from the endogenous neurotransmitter, acetylcholine (ACh). The 
namesake of nAChRs comes from their function of being stimulated by nicotine; 
however, these receptors were biologically designed to respond to the endogenous 
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neurotransmitter ACh [15]. The nAChRs are found in both the peripheral and cen-
tral nervous systems, and when ACh binds to nAChRs it triggers rapid, localized, 
and short-lived stimulation because ACh release at the synapse is rapidly degraded 
by the enzyme acetylcholinesterase (AChE). One molecule of AChE may break 
down 250,000 ACh molecules per millisecond which is literally faster than the blink 
of an eye [16]. Transmission is also temporary because nAChRs become desensi-
tized (ligand-bound and closed) once activated. This desensitized state of the ligand- 
bound nAChRs prevents further activation of the receptor [17]. The resulting nAChR 
blockade by ACh stimulation is rarely consequential as AChE prevents ACh from 
accumulating by design; this preserves the availability of the larger pool of nAChRs 
for subsequent stimulation by ACh. In this way, ACh supports skeletal motor activ-
ity, autonomic function, and CNS activity without interruption [17].

 Nicotine

In comparison to ACh, nicotine’s effects on neuronal nAChRs are slow, global, and 
long-lasting. It is important to note the similarities and differences between the 
endogenous neurotransmitter ACh to nicotine when considering the impacts of nic-
otine on brain and bodily systems (Fig. 3.1). Both nicotine and ACh are nAChR full 
agonists, capable of both activating and desensitizing nAChRs. Unlike ACh, nico-
tine is not rapidly degraded by AChE in the synapse but is primarily metabolized by 
CYP2A6 in the liver. Nicotine has a half-life of 2 h and it takes approximately 6–8 h 
for nicotine to be eliminated from the adult human body, or even longer for indi-
viduals with genetic variation of CYP2A6 [18]. This means that nicotine can be 
available for much longer durations than ACh with much wider distribution in the 
body and brain when compared with ACh. When nicotine binds to nAChRs it can 
either mimic ACh through nAChR activation or can block subsequent ACh trans-
mission at the desensitized nAChRs for extended periods of time [17]. Unlike ACh, 
nicotine is a lipophilic agent making it permeable through the skin and with pro-
longed exposure to tobacco leaves can cause green tobacco sickness toxicity [19]. 
Nicotine permeability to cellular membranes can regulate nAChR expression; a 
number of studies have revealed that chronic nicotine and menthol exposure results 
in elevated nAChR expression, including upregulation of β2* nAChRs, which are 
thought to support nicotine reinforcement and reward [8–11].

Practice Concepts
• Both activation and desensitization of nAChRs with nicotine can support 

nicotine addiction.
• Nicotine’s lipophilicity and permeable nature provides a route of delivery 

for nicotine replacement therapies (NRT).

3 Neurobiology and Mechanisms of Nicotine Addiction
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Fig. 3.1 Activity/inactivity states of nicotinic acetylcholine receptors (nAChRs). nAChRs are 
active when their channels are opened and inactive when their channels are closed. In the “resting” 
state, nAChRs are closed but available for ligand binding. In the “active” state, the channel of the 
agonist-bound nAChR opens, resulting in an influx of cations such as Na+ and Ca++, which leads to 
excitation of the cell or organ on which the nAChRs reside. nAChRs in the active state rapidly 
transition to the thermodynamically preferred “desensitized” state, in which they are agonist- 
bound but “inactive” because the channel has closed. ACh’s impact on nAChRs is highly localized 
to the synapse, rapid, and short-lived. ACh is delivered in high concentrations at the synapse but 
eliminated very rapidly by AChE, all on the order of thousandths of a second. Eventually ACh will 
come off the nAChRs, which return to the resting state, where they are once again available for 
binding and activation. By comparison, nicotine’s effects on nAChRs are slow, global, and long- 
lasting. Nicotine is lipophilic; it reaches the brain via the bloodstream across the blood–brain bar-
rier. It is not concentrated at a localized synapse, like ACh, but is diffusely available to the entire 
brain where it may exert its effects for many hours. In this way nicotine can activate and subse-
quently desensitize nAChRs for long periods of time, effectively blocking ACh signaling. Tobacco 
cessation therapeutic drugs, varenicline and cytosine, have similarly slow, global, and long-lasting 
effects, but as partial agonists of β2* nAChRs they have blunted activity at the receptors. They act 
somewhat like an antagonist even in the active state because they block the ability of full agonist 
compounds, such as nicotine and ACh, to stimulate the nAChRs. Dose as well as ligand availability 
impacts nAChR function. Low dose nicotine may preferentially desensitize nAChRs at concentra-
tions that are insufficient to activate the nAChRs, skipping activation of nAChRs

 nAChR Subtypes and Their Role in Nicotine Dependence

Like other drugs of abuse, nicotine increases dopamine concentrations in the meso-
limbic region [5, 7]. Mesolimbic dopaminergic pathways play a central role in 
habitual drug-seeking behavior through reward-based learning and reinforcement 
processes [20, 21]. Nicotine stimulates β2* nAChRs on dopaminergic neurons in 
the ventral tegmental area (VTA) and on their axon terminals leading to elevated 
dopamine levels within the striatum and nucleus accumbens [22, 23]. In addition to 
dopamine, nicotine stimulates other neurotransmitters such as norepinephrine, 
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acetylcholine, serotonin, gamma-aminobutyric acid (GABA), glutamate, and endor-
phins, all of which mediate various behaviors seen in tobacco use disorder [24]. 
Nicotinic effects on behavior and physiology are highly dependent on structure and 
anatomical expression of nAChRs.

nAChRs are cys-loop ligand-gated ion channels composed of five protein subunits 
which assemble to form a pentameric structure with a central ion-conducting pore that 
opens only when stimulated by an agonist such as ACh or nicotine [25]. Seventeen 
nAChR subunits have been reported, including ten α (α1- α10), four β (β1- β4), δ, γ, 
and ε subunits [26, 27]. The nAChRs are divided into two major groups: musculoskel-
etal and neuronal. Musculoskeletal nAChRs are made up of subunits α1, β1, δ, and 
either γ or ε (depending on the stage of development), whereas neuronal nAChRs are 
made up of either 5 α subunits (homomeric) or a combination of 5 α and β nAChR 
subunits (heteromeric). The nAChRs which are believed to support nicotine depen-
dence, reinforcement, and reward fall into 3 major sub-categories: the β2* subtypes 
(α4β2*, α3β2*, and α6β2*—where “*” denotes possible assembly with other sub-
units—β3, α4, and α5), the β4* subtypes (α3β4* potentially including α5), and the α7 
homomeric receptor subtype (made up of 5 α7 subunits) [27–29]. The preponderance 
of data suggests that β2* nAChRs play a crucial role in regulating nicotine reinforce-
ment and nicotine-stimulated dopamine release and affective withdrawal [30–37]. The 
α3β4* are primarily implicated in nicotine aversion and withdrawal but recent studies 
suggest these receptors may also contribute to nicotine reinforcement [38, 39] and 
there is evidence to suggest that stimulation of nAChR containing α7 may oppose nico-
tine administration and nicotine reward [40, 41]. Together these receptors promote 
nicotine use and dependence. Nicotine dependence varies from patient to patient and 
can be mild to severe. In clinical practice nicotine dependence is measured by validated 
scales such as the Fagerstrom test for nicotine dependence (FTND), with scores that 
range from 0 to 10, and higher scores indicating higher nicotine dependence [42].

 Nicotine Pharmacology

The pharmacokinetics and pharmacodynamics of nicotine are highly dependent on 
nAChR subtype, nicotine dosage, and route of administration [18, 43]. Inhaled nico-
tine enters the bloodstream through the lungs, which are highly vascularized, and 

Practice Concepts
• FTND scores determine nicotine dependence severity and helps clinicians 

or practitioners determine the most effective treatment components to min-
imize physiological nicotine withdrawal.

• Existing pharmacotherapies that target β2*nAChR subtypes are NRTs and 
varenicline.

• Varenicline may act as an agonist at α7 nAChR subtype.
• Bupropion primarily works by inhibiting norepinephrine and dopamine 

reuptake and reduces the stimulant effects of nicotine on the nAChRs.

3 Neurobiology and Mechanisms of Nicotine Addiction
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blood flows up to the brain within 10 s with peak nicotine concentrations occurring 
around 4 min and lasting until the end of the smoking episode (see video clip—
Video 3.1) [44]. Imaging studies suggest that a single cigarette contains sufficient 
nicotine to bind more than 80% of the brain’s α4β2*nAChRs for a period of 4 h 
[45]. After a brief period of activation, most of these receptors would be expected to 
reside in the desensitized state. This may be why some individuals who smoke 
report the first cigarette of the day as “the best,” after a night of rest, when most 
nAChRs are available for binding and activation.

Acidic pH (pH 5.5–6) is suitable for inhalation and alkaline pH (pH 7) facilitates 
oral absorption of nicotine [46]. Earlier forms of electronic cigarette liquids used 
higher pH, which resulted in irritation. Newer products have adapted by reducing the 
pH to make them similar in acidity to cigarettes, thereby reducing irritation and 
increasing popularity of these products similar to conventional cigarettes. Inhaled 
nicotine escapes first-pass metabolism, then rapidly reaches the brain, in contrast with 
smokeless tobacco products, such as chewing tobacco and snus, which are absorbed 
primarily through the submucosa of the mouth leading to slower brain accessibility 
due to first-pass metabolism. Despite this, smokeless tobacco product users can 
achieve similar peak concentrations to those achieved by cigarette users [18].

Nicotine is primarily metabolized by the liver enzyme CYP2A6 to cotinine, 
which is a weaker nAChR agonist than nicotine with no established role in tobacco 
use disorder. Cotinine further metabolizes to other metabolically inactive metabo-
lites, including 3′-hydroxycotinine (3HC) through CYP2A6 and to a lesser extent 
through CYP2B6 and CYP2E1 [24]. Glucuronidation is a minor pathway for nico-
tine and cotinine metabolism, but in patients with low CYP2A6 activity, glucuroni-
dation will play a major role in nicotine clearance [24]. Racial differences, genetic 
polymorphism, and gender differences exist in nicotine metabolism. Asians and 
African Americans metabolize nicotine slower than Hispanics and Caucasians, and 
generally women metabolize nicotine faster than men [47]. The 3′-hydroxycotinine 
(3HC)/cotinine ratio is called nicotine metabolite ratio (NMR), which is a bio-
marker of the rate of nicotine metabolism and is measured in blood, saliva, or urine 
[48, 49]. Higher NMR (≥0.5) indicates faster metabolism, higher daily cigarette 
consumption, lower quit rates, and the need for longer and more intense treatment 
duration [50, 51]. NMR levels can be used to guide clinicians to choose optimal 
pharmacotherapy for successful quit attempts in patients with high cigarette con-
sumption and low quit rates previously. Smoking increases the metabolism of many 
drugs, especially those metabolized through CYP1A2. Providers should check 
potential drug-smoking interactions prior to initiating tobacco dependence treat-
ment medications in individuals who smoke cigarettes to prevent potential adverse 
effects. Cigarette smoking increases the procoagulant effects of estrogens, so oral 
contraceptives and estrogen treatments are relatively contraindicated in women who 
smoke cigarettes. The most commonly seen drug-smoking interactions are listed in 
Table 3.1.

Additionally, combustible tobacco users with asthma do not respond to inhaled 
corticosteroids and also have a markedly blunted response to leukotriene modula-
tors, such as montelukast (Singulair™) [52]. Thus, to provide optimally effective 
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Table 3.1 Drug interactions with tobacco smokea [146]

Many interactions between tobacco smoke and medications have been identified. Note that in 
most cases it is the tobacco smoke—not the nicotine—that causes these drug interactions. 
Tobacco smoke interacts with medications through pharmacokinetic (PK) and 
pharmacodynamic (PD) mechanisms. PK interactions affect the absorption, distribution, 
metabolism, or elimination of other drugs, potentially causing an altered pharmacologic 
response. The majority of PK interactions with smoking are the result of induction of hepatic 
cytochrome P450 enzymes (primarily CYP1A2). Smokers may require higher doses of 
medications that are CYP1A2 substrates. Upon cessation, dose reductions might be needed. PD 
interactions alter the expected response or actions of other drugs. The amount of tobacco 
smoking needed to have an effect has not been established, and the assumption is that any 
smoker is susceptible to the same degree of interaction. The most clinically significant 
interactions are depicted in the shaded rows
Drug/Class Mechanism of interaction and effects

Pharmacokinetic interactions
Alprazolam (Xanax®) •  Conflicting data on significance, but possible ↓ plasma 

concentrations (up to 50%); ↓ half-life (35%)
Bendamustine (Treanda®) •  Metabolized by CYP1A2. Manufacturer recommends using 

with caution in smokers due to likely ↓ bendamustine 
concentrations, with ↑ concentrations of its two active 
metabolites

Caffeine •  ↑ Metabolism (induction of CYP1A2); ↑ clearance (56%). 
Caffeine levels likely ↑ after cessation

Chlorpromazine 
(Thorazine®)

•  ↓ Area under the curve (AUC) (36%) and serum concentrations 
(24%)

•  ↓ Sedation and hypotension possible in smokers; smokers may 
require ↑ dosages

Clopidogrel (Plavix®) •  ↑ Metabolism (induction of CYP1A2) of clopidogrel to its 
active metabolite

•  Enhanced response to clopidogrel in smokers (≥10 cigarettes/
day): ↑ platelet inhibition, ↓ platelet aggregation; improved 
clinical outcomes have been shown (smokers’ paradox; may be 
dependent on CYP1A2 genotype); tobacco cessation should still 
be recommended in at-risk populations needing clopidogrel

Clozapine (Clozaril®) •  ↑ Metabolism (induction of CYP1A2); ↓ plasma concentrations 
(by 18%)

•  ↑ Levels upon cessation may occur; closely monitor drug levels 
and reduce dose as required to avoid toxicity

Erlotinib (Tarceva®) •  ↑ Clearance (24%); ↓ trough serum concentrations (twofold)
Flecainide (Tambocor®) •  ↑ Clearance (61%); ↓ trough serum concentrations (25%)

•  Smokers may need ↑ dosages
Fluvoxamine (Luvox®) •  ↑ Metabolism (induction of CYP1A2); ↑ clearance (24%); ↓ 

AUC (31%); ↓ Cmax (32%); Css (39%)
•  Dosage modifications not routinely recommended but smokers 

may need ↑ dosages
Haloperidol (Haldol®) •  ↑ Clearance (44%); ↓ serum concentrations (70%); data are 

inconsistent; therefore, clinical significance is unclear

(continued)
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Table 3.1 (continued)

Many interactions between tobacco smoke and medications have been identified. Note that in 
most cases it is the tobacco smoke—not the nicotine—that causes these drug interactions. 
Tobacco smoke interacts with medications through pharmacokinetic (PK) and 
pharmacodynamic (PD) mechanisms. PK interactions affect the absorption, distribution, 
metabolism, or elimination of other drugs, potentially causing an altered pharmacologic 
response. The majority of PK interactions with smoking are the result of induction of hepatic 
cytochrome P450 enzymes (primarily CYP1A2). Smokers may require higher doses of 
medications that are CYP1A2 substrates. Upon cessation, dose reductions might be needed. PD 
interactions alter the expected response or actions of other drugs. The amount of tobacco 
smoking needed to have an effect has not been established, and the assumption is that any 
smoker is susceptible to the same degree of interaction. The most clinically significant 
interactions are depicted in the shaded rows
Drug/Class Mechanism of interaction and effects

Heparin •  Mechanism unknown: ↑ clearance; ↓ half-life. Smoking has 
prothrombotic effects

•  Smokers may need ↑ dosages due to PK and PD interactions
Insulin, subcutaneous •  Possible ↓ insulin absorption secondary to peripheral 

vasoconstriction
•  Smoking may cause release of endogenous substances that 

cause insulin resistance
•  PK and PD interactions likely not clinically significant, but 

smokers may need ↑ dosages
Irinotecan (Camptosar®) •  ↑ Clearance (18%); ↓ serum concentrations of active metabolite, 

SN-38 (~40%; via induction of glucuronidation); ↓ systemic 
exposure resulting in lower hematologic toxicity and may 
reduce efficacy

•  Smokers may need ↑ dosages
Methadone •  Possible ↑ metabolism (induction of CYP1A2, a minor pathway 

for methadone)
•  Carefully monitor response upon cessation

Mexiletine (Mexitil®) •  ↑ Clearance (25%; via oxidation and glucuronidation); ↓ 
half-life (36%)

Nintedanib (OFEV®) •  Decreased exposure (21%) in smokers
•  No dose adjustment recommended; however, patients should not 

smoke during use
Olanzapine (Zyprexa®) •  ↑ Metabolism (induction of CYP1A2); ↑ clearance (98%); ↓ 

serum concentrations (12%)
•  Dosage modifications not routinely recommended but smokers 

may need ↑ dosages
Pirfenidone (Esbriet®) •  ↑ Metabolism (induction of CYP1A2); ↓ AUC (46%) and ↓ 

Cmax (68%)
•  Decreased exposure in smokers might alter efficacy profile

Propranolol (Inderal®) •  ↑ Clearance (77%; via side-chain oxidation and 
glucuronidation)

Riociguat (Adempas®) •  ↓ Plasma concentrations (by 50–60%)
•  Smokers may require dosages higher than 2.5 mg three times a 

day; consider dose reduction upon cessation
Ropinirole (Requip®) •  ↓ Cmax (30%) and ↓ AUC (38%) in study with patients with 

restless legs syndrome
•  Smokers may need ↑ dosages
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Table 3.1 (continued)

Many interactions between tobacco smoke and medications have been identified. Note that in 
most cases it is the tobacco smoke—not the nicotine—that causes these drug interactions. 
Tobacco smoke interacts with medications through pharmacokinetic (PK) and 
pharmacodynamic (PD) mechanisms. PK interactions affect the absorption, distribution, 
metabolism, or elimination of other drugs, potentially causing an altered pharmacologic 
response. The majority of PK interactions with smoking are the result of induction of hepatic 
cytochrome P450 enzymes (primarily CYP1A2). Smokers may require higher doses of 
medications that are CYP1A2 substrates. Upon cessation, dose reductions might be needed. PD 
interactions alter the expected response or actions of other drugs. The amount of tobacco 
smoking needed to have an effect has not been established, and the assumption is that any 
smoker is susceptible to the same degree of interaction. The most clinically significant 
interactions are depicted in the shaded rows
Drug/Class Mechanism of interaction and effects

Tasimelteon (Hetlioz®) •  ↑ Metabolism (induction of CYP1A2); ↓ drug exposure (40%)
•  Smokers may need ↑ dosages

Theophylline
(Theo-Dur®, etc.)

•  ↑ Metabolism (induction of CYP1A2); ↑ clearance (58–100%); 
↓ half-life (63%)

•  Levels should be monitored if smoking is initiated, 
discontinued, or changed. Maintenance doses are considerably 
higher in smokers; ↑ clearance also with second-hand smoke 
exposure

Tizanidine (Zanaflex®) •  ↓ AUC (30–40%) and ↓ half-life (10%) observed in male 
smokers

Tricyclic antidepressants 
(e.g., imipramine, 
nortriptyline)

•  Possible interaction with tricyclic antidepressants in the 
direction of ↓ blood levels, but the clinical significance is not 
established

Warfarin •  ↑ Metabolism (induction of CYP1A2) of R-enantiomer; 
however, S-enantiomer is more potent and effect on INR is 
inconclusive. Consider monitoring INR upon smoking cessation

Pharmacodynamic interactions
Benzodiazepines (diazepam, 
chlordiazepoxide)

•  ↓ Sedation and drowsiness, possibly caused by nicotine 
stimulation of central nervous system

Beta-blockers •  Less effective BP and heart rate control effects; possibly caused 
by nicotine-mediated sympathetic activation

•  Smokers may need ↑ dosages
Hormonal contraceptives 
(combined)

•  ↑ Risk of cardiovascular adverse effects (e.g., stroke, myocardial 
infarction, thromboembolism) in women who smoke and use 
combined hormonal contraceptives. Ortho Evra patch users 
shown to have twofold ↑risk of venous thromboembolism 
compared with oral contraceptive users, likely due to ↑ estrogen 
exposure (60% higher levels)

•  ↑ Risk with age and with heavy smoking (≥15 cigarettes per 
day) and is quite marked in women ≥35 years old

Serotonin 5-HT1 receptor 
agonists (triptans)

•  This class of drugs may cause coronary vasospasm; caution for 
use in smokers due to possible unrecognized CAD

aTo educate clinical providers that combustible tobacco users with asthma - needs close monitoring 
as inhaled corticosteriods or leukotriene modulators may not be sufficient to treat asthma symp-
toms. Clinicians need to use alternative therapeutic agents to treat asthma in a patient who uses 
combustible tobacco.

Adapted and updated, from Zevin S, Benowitz NL. Drug interactions with tobacco smoking. An 
update. Clin Pharmacokinet 1999;36:425–38 and Kroon LA. Drug interactions with smoking. Am 
J Health-Syst Pharm 2007;64:1917–21. Reprinted with permission from “Rxforchange”
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asthma treatment, the clinician will need to use medications other than inhaled cor-
ticosteroids or leukotriene modulators and must regularly monitor pulmonary func-
tion testing every 1–3 months.

 Case Creator: Dr. Hyma Gogineni

Practice Concepts
• When treating a patient for tobacco use disorder, whether with nicotine 

replacement medications, such as nicotine patch or gum, or with medica-
tions that have been prescribed for other medical conditions, the therapeu-
tic effectiveness of such other medications can be affected.

• When a previous combustible tobacco user stops tobacco use “cold tur-
key,” the abrupt removal of all nicotine from the circulation can affect the 
serum levels and effectiveness of any other medication, either OTC or 
prescription,

• Because of this, serum levels of any relevant mediations should be mea-
sured before, during, and after the patient has stopped all tobacco use.

• Nicotine and cotinine levels are widely used in clinical practice as a quan-
titative laboratory marker to diagnose severity of tobacco use as well as to 
guide pharmacotherapy.

• The ratio of nicotine:cotinine or 3′-hydroxycotinine:nicotine can be used 
in clinical practice to assess nicotine metabolism to guide pharmacother-
apy (for the purpose of this chapter NMR ≤  0.31  =  slow metabolizers, 
NMR ≥ 0.5 = fast metabolizers).

Case 1: Interpreting NMR Ratio, Identifying and Monitoring Drug- 
Smoking Interactions
A 57-year-old patient was seen in the clinic for tobacco use disorder. Patient 
is currently smoking 30 cigarettes per day and has been smoking for the past 
28 years (42 pack year history). Patient tried to stop smoking several times in 
the past using nicotine patch, but was unsuccessful due to severe anxiety. This 
time patient wants to stop smoking for good as patient is planning to move 
closer to children and grandchildren. Patient’s past medical history is as fol-
lows: hypertension, hyperlipidemia, atrial fibrillation, diabetes, and restless 
leg syndrome. Patient’s current medications include: atorvastatin 40 mg daily, 
losartan 100 mg daily, warfarin 7.5 mg daily, metformin 1000 mg BID, glipi-
zide 5 mg daily, and ropinirole 4 mg daily. Patient’s plasma nicotine metabo-
lite ratio = 0.23, Patient Health Questionnaire-9 (PHQ-9) score = 0 means 
(depression assessment tool) (PHQ 9 = 0 means depression is not present), 
General Anxiety Disorder-7 (GAD-7) =2 (anxiety assessment tool) 
(GAD-7 = 2 means minimal anxiety).
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 Low Dose Nicotine

In 2009 the US Food and Drug Administration (FDA) was given authority to regulate 
nicotine in tobacco products. Lowering the nicotine level in cigarettes is proposed to 
minimize nicotine reinforcement, decrease tobacco use in current users, and prevent 
uptake of cigarettes in naive users. One concern is that those dependent on cigarettes 
may attempt to self-titrate their nicotine dosage with deeper inhalation or more frequent 
product use which may increase exposure to other potentially harmful constituents in 
tobacco [52]. In controlled studies such over-compensation appeared to be short-lived 
[53, 54]. A randomized clinical trial showed demonstrable success with this strategy, 
with low-nicotine cigarettes significantly reducing number of cigarettes smoked by 
25% [55]. Individuals reportedly preferred high dose nicotine cigarettes, yet they still 
smoked a significant number of low-nicotine cigarettes per day. This may be due to high 
sensitivity α4β2*nAChRs binding to nicotine at low concentrations [55]. In this sce-
nario, nicotine would support little nAChR activation and effectively block endogenous 
ACh signaling at the nAChRs [43, 56, 57]. It is not clear if tobacco users reap any ben-
efits from desensitizing their nAChRs, but animal studies suggest that inhibition of 
β2*nAChRs by low dose nicotine may relieve anxiety and depression-like behavior 
[58–62]. While reducing cigarette intake is a potential benefit of low-nicotine cigarettes, 
a study published by Byron et al. found the public misperception that “low-nicotine” 
cigarettes were less likely to cause cancer than regular cigarettes and that individuals 
would be less likely to quit because of this misperception [63]. All available pharmaco-
logical agents are superior to low dose nicotine products to treat tobacco use disorder.

Practice Concepts
• It is of utmost importance for all healthcare providers to educate patients 

that low-nicotine cigarettes are as toxic as regular tobacco products.
• Healthcare providers should dose NRT to match patient’s usual nicotine 

intake rather than the standardized dose of NRT listed in the package insert.
• Personalized dosing of nicotine replacement therapy is essential as each 

patient has unique genetic composition, physiology, neurobiology, and 
self-efficacy of nicotine.

• Low-nicotine products may support public health by preventing the uptake 
of tobacco use.

Questions for Discussion:

 1. How would you interpret this patient’s nicotine metabolite ratio?
 2. How would you interpret patient’s current anxiety symptoms?
 3. How would you counsel patient about anxiety symptoms that patient expe-

rienced with past quit attempts?
 4. What drug-smoking interactions would you be concerned about should 

this patient stop smoking?

3 Neurobiology and Mechanisms of Nicotine Addiction



56

 Neurocognitive Effects of Nicotine

Several studies suggest that the cognitive-enhancing effects of nicotine may support 
tobacco use and contribute to tobacco use disorder. A number of studies report that 
nicotine can improve fine motor function, attention, response time, short-term mem-
ory, and working memory [64]. With habitual use, however, cognition and attention 
may be adversely impacted by nicotine withdrawal and this can propagate nicotine 
dependence in individuals who report that they smoke, vape, or chew to “help them 
focus” [65, 66]. The α4β2* and α7 nAChRs have been implicated in supporting 
cognitive function related to nicotine [67]. A nearly 50% reduction in expression of 
α7 nAChRs has been reported in patients with schizophrenia, which is associated 
with cognitive and sensory gating deficits that are improved by nicotine exposure 
[68]. Hippocampal α7 and β2*nAChRs are implicated in spatial working memory 
[69] with β2*nAChRs contributing to enhancement of cognitive function in the 
presence of nicotine, but also to cognitive deficits associated with nicotine depriva-
tion and withdrawal [70–72]. Human and animal studies report an alleviation of 
withdrawal-associated attention and working memory deficits in subjects treated 
with varenicline, suggesting that partial agonism of β2*nAChRs and perhaps full 
agonism of α7 nAChRs may reverse these effects [73–75].

 Nicotine Withdrawal Symptoms (NWS)

Withdrawal is a major contributor to nicotine dependence and relapse [76]. 
Withdrawal from nicotine results in reduced mesolimbic dopamine, which can sig-
nal aversion [77, 78]. The medial habenula (MH), the downstream interpeduncular 
nucleus (IPN), and the α3β4* nAChRs (which reside in both structures) have also 
been highly implicated in supporting nicotine withdrawal behavior [37, 38]. As will 
be discussed in greater detail below, genome wide association studies (GWAS) 
showed that single nucleotide polymorphisms in a region of the genome that 
expresses the α3/α5/β4 subunits are linked to tobacco dependence, resistance to 
treatment, and the number of cigarettes smoked. However, targeting α3β4* nAChRs 
for tobacco treatment is problematic since α3β4* nAChRs are also the prominent 
receptors that regulate the autonomic ganglia. While selective antagonism of α3β4* 
nAChRs following chronic nicotine produces withdrawal behavior [37], it is inter-
esting that selective antagonism of α6β2*nAChRs can alleviate affective withdrawal 
suggesting that diverse strategies for targeting these receptors may alleviate with-
drawal behaviors [36, 37]. The α6β2*nAChRs as well as α3β2*nAChRs that are 
enriched in the MH-IPN pathway may be future targets, but their role in withdrawal 
needs to be further elucidated.

As described above, abrupt discontinuation of nicotine can lead to cognitive, 
emotional, and behavioral disruptions causing a series of NWS in patients 
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Table 3.2 Enhanced and withdrawal effects of nicotine on various neurotransmitters [24]

Neurotransmitters Nicotine enhanced effects
Potential nicotine withdrawal 
effects

Dopamine Pleasure, appetite 
suppression

Irritability and increased weight 
gain

Norepinephrine Arousal, appetite 
suppression

Trouble concentrating, weight gain

Acetylcholine Arousal, cognitive 
enhancement

Trouble concentrating, difficulty 
thinking clearly

Glutamate Learning, memory 
enhancement

Learning disabilities and poor 
memory

Serotonin Mood modulation, appetite 
suppression

Dysphoria, irritable, frustration, 
and weight gain

Beta-endorphin Reduction of anxiety and 
tension

Anxious and heightened stress

Gamma-aminobutyric acid 
(GABA)

Reduction of anxiety and 
tension

Anxious and heightened stress

(Table  3.2). The time course for developing nicotine withdrawal symptoms is 
highly variable but symptoms often begin within hours, peak in 48–72 h, then grad-
ually decline over the next 6 months, but may last for years and possibly up to the 
rest of the patient’s life in some cases [79–81]. Symptom severity can range from 
mild to severe and can cause significant disruption in patient’s personal and profes-
sional life. Once initiated on pharmacotherapy, patients should be monitored 
closely to minimize withdrawal symptoms and maximize the efficacy of the phar-
macological agent. In general NWS can resolve when an individual smokes just 
one cigarette. If a patient is ready to quit tobacco products, clinicians can recom-
mend all FDA- approved medications prior to the quit date as patients adjust their 
nicotine intake as noted above. All FDA-approved medications for treating tobacco 
use disorder are effective in controlling withdrawal symptoms and proven to be safe 
and effective.

Practice Concepts
• The most common nicotine withdrawal symptoms that patients experience 

include anxiety, agitation, depression, irritability, and difficulty in thinking 
clearly, which can greatly impact patients’ quality of life.

• Nicotine withdrawal symptoms should be assessed before, during, and after 
completing tobacco dependence treatment to guide pharmacotherapy.

• Pharmacotherapy dose should be titrated for maximum efficacy to prevent 
nicotine withdrawal symptoms.
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 Case Creator: Dr. David Sachs

Case 2: Importance of Completely Suppressing Nicotine Withdrawal 
Symptoms (NWS) Even After the Patient Has Stopped Smoking
A 35-year-old female software developer presented to clinic for a follow-
up appointment for the treatment of tobacco use disorder. She used to 
smoke 35 cigarettes per day, had been smoking for the past 20 years (35 
pack year history). This is her first time trying to stop smoking. She had 
been seen in the clinic 1  week ago and was started on nicotine 21  mg 
patch. She has been working for a large software engineering company in 
Silicon Valley (California) and was in charge of a small group responsible 
for developing code so that the computer would run programs properly. As 
the team leader she was responsible for developing the algorithms that 
underpinned the code. At this visit, she initially responded to my questions 
by stating she has been feeling normal and has not experiencing nicotine 
withdrawal symptoms such as craving for cigarettes. Upon further inquir-
ing, patient discussed that her strength is for her ability to conceptualize 
complex algorithms and present them in a manner that her team could then 
write the code with little difficulty. Since patient stopped smoking, she 
discussed that she has not been able to write any part of an algorithm, let 
alone one line of software code. When inquired about her interactions with 
her team, she said normally she was quite difficult to get along with and 
made life hard for her team. Nonetheless they were all very productive so 
everybody felt good about their work. She admitted that in the past week 
since her target stop date, her interactions with her team had worsened. 
After listening to the patient, I grabbed 21  mg nicotine patch from my 
medication cabinet and applied this second patch on clean dry skin and 
recommended the patient to continue with two (21 mg) nicotine patches 
daily. Patient returned to clinic after 1 week and told me that 2 h after I had 
applied the second patch, patient noticed decreased irritability and was 
able to resume to conceptualize algorithms normally. By the end of the 
day patient felt pretty much back to her usual normal and reported that her 
team noticed this change as well.

Questions for discussion:

 1. Why was it so important to increase this patient’s nicotine patch dose, even 
though she had completely stopped smoking?

 2. What other ways might this patient’s nicotine withdrawal have been 
managed?
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 Nicotine Toxicity and Teratogenicity

The nicotiana plants, from which nicotine is derived, evolved to express nicotine as 
a protection from predation. Nicotine can be an irritant and can be toxic in high 
doses. Direct application of nicotine causes irritation and burning sensation. 
Accidental liquid nicotine ingestion can cause mild-to-moderate symptoms of nau-
sea and vomiting, up to more serious CNS symptoms such as convulsions, coma, 
and autonomic dysfunction such as cardiac arrest, and even death due to respiratory 
depression caused by musculoskeletal nAChR desensitization and subsequent 
paralysis of the diaphragm muscles [82, 83]. Nicotine toxicity and overdose gener-
ally require significantly higher concentrations of nicotine than one typically derives 
from smoking a cigarette, but electronic nicotine delivery systems (ENDS) and 
nicotine salts should be used with caution as they do have the potential to greatly 
increase the bioavailability of nicotine. Until 2009 nicotine poisoning was a rare 
occurrence, but in recent years it has been a growing concern with the availability of 
electronic cigarettes (e-cigarettes) and pure liquid nicotine in various flavors. In 
2021, poison control centers reported 4774 tobacco-related exposure cases with 
e-cigarette devices or liquid nicotine [84].

Nicotine exposure during fetal development may have teratogenic effects. 
Nicotine exposure during pregnancy can lead to reduced cardiopulmonary function, 
auditory processing defects, and may contribute to cognitive and behavioral deficits 
of the fetus later in life [85]. The brains of adolescents and young adults are still 
developing until the mid-twenties; nicotine exposure during this fragile develop-
mental timeframe can rewire the brain and cause deficits in working memory, atten-
tion, auditory processing, impulsivity, as well as learning difficulties, irritability, 
anxiety, and mood swings. Notably, these nicotine-induced changes can be perma-
nent [86].

 Cues Support Nicotine and Tobacco Use

Clinical studies demonstrate that cues such as smell, taste, sounds, and environmen-
tal stimuli are associated with increased cravings for nicotine which can lead to 
relapse or regular smoking after achieving successful abstinence [87–89]. Flavorants 
such as menthol are highly important for tobacco use maintenance as evidenced by 
significant increases in quit rates among menthol smokers following a menthol ban, 
with lower relapse rates observed in menthol than in non-menthol smokers when 
their flavored brand was no longer available [90]. Relapse is seen in the majority of 
patients within the first few weeks of abstinence, but some patients relapse after 
prolonged abstinence due to conditioned cue cravings associated with nicotine use 
[88, 91, 92]. For example, a former smoker who used to have a cigarette with friends 
in a bar may experience intense nicotine cravings when he goes to a bar which could 
trigger relapse to smoking. Furthermore, stressful life events or a small lapse of 
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nicotine use may preclude full patient relapse. Understanding the neurobiological 
mechanisms engaged by cues might lead to the development of new pharmacologi-
cal treatment options. Hartwell et al. found that initiation of varenicline prior to a 
quit attempt was associated with increased attentiveness and memory as well as 
reduced cravings and enhanced resistance to urges during cue-elicited craving [93]. 
Both NRT or non-selective nAChR antagonism prior to quit date significantly 
reduces subjective reward associated with smoking, presumably by dissociating 
nicotine cues from the rewarding effects of nicotine [94]. Bupropion-associated 
reductions in prefrontal cortex activity have been shown to be associated with lower 
cue-induced craving [95]. To reduce cue-induced cravings in a patient, initiating 
treatment prior to quit attempt may be more beneficial in preventing future relapses.

 Pharmacogenomics

Data from twin and adoption studies demonstrated that 50–75% of the risk of nico-
tine addiction is attributable to genetic factors [96–98]. Understanding genetic vul-
nerability to tobacco dependence may be helpful for the development of targeted 
therapies for tobacco cessation. Advances in GWAS seek candidate genes that are 
associated with tobacco use disorder. GWAS published by Liu et al. indicated that 
about 566 genetic variants are associated with tobacco initiation, higher relative 
consumption, and cessation [99]. Single nucleotide polymorphisms (SNPs) and 
insertion/deletion variants within CHRNA5/CHRNA3/CHRNB4 chrna gene cluster 
identifie the α5, α3, and β4 subunits as conferring vulnerability to tobacco use dis-
order and number of cigarettes smoked in individuals with high levels of nicotine 
dependency [100–102]. SNPs in this gene cluster were independently linked to lung 
cancer, airflow obstruction, COPD, peripheral arterial disease, and delayed smoking 
cessation at CHRNA5, as well as with lung cancer and emphysema at CYP2A6, and 
lung cancer at CHRNB3-CHRNA6 and DNMT3B [99, 101–107]. Although varia-
tions in CHRNB2 or CHRNA4 have not been linked to tobacco dependence, thera-
peutic response to smoking and pharmacogenomic studies demonstrated that 
smoking abstinence produced by varenicline treatment is linked to multiple nAChR 
subunit genes CHRNB2, CHRNA5, and CHRNA4; smoking abstinence from 
bupropion treatment is similarly linked with CYP2B6, implicating genetics in varia-
tion in response to these treatments [108]. Dopamine receptor and transporter varia-
tions have also been linked to continued nicotine use, drug-seeking behavior and 
reinstatement, nicotine liability and reinforcement, cue response, and efficacy of 
specific therapeutic agents like bupropion.

Practice Concepts
• Educating patients about potential e-cigarette toxicity is important for all 

healthcare providers.
• Initiating available pharmacotherapy prior to quit attempts may prevent 

future cue-induced relapses.
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Metabolic genes cytochrome P-450 (CYP450) and the enzyme CYP2A6 impact 
nicotine use and dependence through altering metabolism. Polymorphisms of the 
gene which encodes CYP2A6 (located on chromosome 19q13.2) alter how fast 
nicotine is metabolized in the liver and polymorphisms with this enzyme have been 
associated with significant inter-individual variability in tobacco use [108, 109]. 
Faster nicotine metabolism is associated with greater dependence, severe with-
drawal symptoms, and lower rates of quitting without pharmacotherapy [110]. The 
nicotine metabolite ratio (NMR) is a validated marker of CYP2A6 activity and is 
heritable (80% in Finnish European Twins) [111]. The NMR ratio is commonly 
utilized as a clinical marker in patients with high nicotine consumption to guide 
individualized therapy and prevent withdrawal symptoms and future relapses. 
Lower NMR ratios are associated with higher cessation rates when treated with 
nicotine patch plus behavioral therapy in comparison to patients with higher NMR 
ratios. Patients with higher NMRs will benefit from varenicline or bupropion thera-
pies compared to nicotine patch plus behavioral counseling alone.

 Case Creator: Dr. Hyma Gogineni

Practice Concepts
• Genetics play an important role in nicotine dependence as well as compli-

cations and disease associated with tobacco use disorder.
• Genetic variability in therapeutic efficacy may guide personalized medi-

cine in treating tobacco use disorder.
• In patients with high nicotine dependence and low response rates, obtain-

ing nicotine metabolite ratio (NMR) provides a useful clinical laboratory 
parameter to guide pharmacotherapy.

Case 3: Importance of Calculating Nicotine Metabolite Ratio (NMR) 
and Choosing Appropriate Therapeutic Regimen
A 47-year-old patient presents to clinic for the treatment of tobacco use disorder. 
Patient is currently smoking 25 cigarettes per day and has been smoking for the 
past 35 years (43.75 pack-year history). Patient’s medical history consists of 
migraine headaches, essential hypertension, major depressive disorder, predia-
betes, and tobacco use disorder. Patient’s serum cotinine level is 490  ng/mL 
(normal <1 ng/mL in nonsmokers), 3-OH cotinine level is 345 ng/mL (normal 
<1 ng/mL in nonsmokers). Patient’s current medications include lisinopril 40 mg 
daily, chlorthalidone 25 mg daily, escitalopram 20 mg daily. Patient would like 
to set target stop date in 1 month. Patient previously tried to quit eight times and 
tried two nicotine patches plus nicotine gum in the past without success. Patient’s 
current Patient Health Questionnaire-9 (PHQ −9) score is 15 (normal <2 of 27 
points; minimal depression 2–4; mild depression 5–9; moderate depression 
10–14; moderately to severe depression 15–19; severe depression 20–27).
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 Mental Health Disorders

An in-depth review of the relationship between tobacco use disorder and mental 
health conditions is discussed in Chap. 6. People with mental health disorders are 
much more likely to smoke and smoke more heavily than the general population. 
On average, smokers with mental health disorders die 10–20 years earlier than those 
who do not smoke and they die from tobacco-caused diseases, such as heart attack, 
lung disease, or stroke [112]. Due to potential smoking and medication interactions, 
patients who smoke may need higher doses of some antipsychotics and antidepres-
sants, and discontinuation of smoking may require lowering the dosses of these 
therapeutic agents to prevent potential adverse effects (refer to Table 3.1 for poten-
tial drug interactions). The relationship between mental health conditions and the 
neurobiology of tobacco use disorder will be the focus of this section. Self- 
medication with nicotine is observed to enhance sustained attention, cognitive func-
tion, and reduce psychiatric symptoms like anxiety and depression; these factors 
should be considered with tobacco use disorder treatment [46].

Tobacco use disorder has bidirectional relationship in patients with ADHD, anxi-
ety, and depression. Patients with attention deficit hyperactivity disorder (ADHD) 
may self-medicate with nicotine to overcome cognitive deficits, enhance memory, 
and improve attention, but overtime the nicotine effects may dissipate and worsen 
symptoms of ADHD [113, 114]. ADHD may contribute to smoking, or smoking 
may contribute to ADHD as symptoms of ADHD closely resemble nicotine with-
drawal symptoms. This could suggest why individuals with ADHD are at higher 
risk for tobacco use disorder and why abstinence rates are lower [115, 116]. Both 
human and animal studies found that differences in nAChR function and SNPs of 
CHRNB3 and CHRNA6 are associated with increased vulnerability to nicotine 
addiction for individuals with ADHD [117–120].

Patients with high tobacco use plus anxiety disorders are at increased risk for 
developing post-traumatic stress disorder (PTSD) in the event of trauma and panic 
disorders [121–123]. Human and animal studies have demonstrated that activation 
of β2* nAChRs may support pathogenesis of PTSD and fear memories [124–128]. 
In patients with major depression, depressive symptoms are associated with 

Hint: Nicotine metabolite ratio (NMR) = 3-OH cotinine levels/cotinine level.
NMR < 0.31: slow metabolizers.
NMR ≥ 0.5: fast metabolizer.

Questions for discussion:

 1. Calculate this patient’s nicotine metabolite ratio?
 2. How would you interpret these results?
 3. Based on patient’s tobacco use history and nicotine metabolite ratio, what 

therapeutic options would you most likely to consider for this patient?
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nicotine initiation, maintenance, and abstinence. In addition, vulnerability of 
depression increases with higher nicotine dependence. The majority of patients 
enrolled in our tobacco dependence treatment clinics have a history of either depres-
sion or subclinical depression, and these patients should be closely monitored to 
assess the severity of depressive symptoms associated with NWS. Bupropion may 
serve as an effective treatment for individuals with tobacco use disorder and depres-
sion dual diagnosis. Animal studies investigating the role of nAChRs in depression-
like behavior suggest that inactivation of β2-containing nAChRs and activation of 
α7-containing nAChR alleviates depression-like behavior [62, 128–131]. 
Varenicline, a partial agonist of the α4β2, may help alleviate the symptoms of 
depression and nicotine withdrawals in patients with major depressive disorder.

Tobacco use disorder rates are very high in patients with schizophrenia and fac-
tors contributing to this dependence may be attributed to the pro-cognitive effects of 
nicotine, negative-symptom modulation, and reduction of adverse effects from the 
antipsychotic agents [132]. Initiation of nicotine prior to the first episode of psycho-
sis may be attributed to anxiety in the prodromal phase of the illness. Similarly to 
patients with coexisting tobacco dependence with anxiety or major depression, 
nAChR agonists acting at α4β2 and α7-nAChRs have the potential to alleviate atten-
tional and working memory deficits in patients with schizophrenia [86, 87, 133]. 
Evidence from genetic studies demonstrate an association between schizophrenia 
and smoking involved polymorphisms in genes encoding α4/β2/α7 subunits [134, 
135]. In addition, polymorphisms in the catechol-O-methyltransferase (COMT) 
gene (a key enzyme in dopamine degradation), dopamine D1 receptor (DRD1) 
gene, and dopamine D3 receptor (DRD3) gene may be involved in nicotine addic-
tion or schizophrenia, or possibly both [136–139]. Although some limited tobacco 
cessation studies have been performed to explore positive allosteric modulation of 
α7 nAChRs in those diagnosed with schizophrenia and otherwise healthy smokers 
without observing demonstrable reductions in smoking, future studies with 
expanded dosing may support stimulation of α7 or other nAChRs as effective thera-
peutic strategies to alleviate withdrawal symptoms and support long-term tobacco 
cessation [140]. Future studies are necessary to gain further insights on the role of 
nAChR subtypes in patients with mental health conditions and targeted pharmaco-
therapeutic agents in combination with behavioral therapies.

 Existing Pharmacotherapies and nAChR Targets

All evidence-based pharmacotherapies for tobacco cessation have some action to 
mimic or inhibit the effects of nicotine use while at the same time stimulating dopa-
mine. NRT is nicotine in the form of gum, lozenge, patch, inhaler, or nasal spray 
which is provided to patients as a substitute for more dangerous tobacco product 
deliveries. NRT acts as a non-selective agonist of nAChRs, which may be tailored 
according to dose and delivery method to optimize success for tobacco cessation. 
Varenicline, a selective partial agonist of β2* nAChRs, competes with nicotine for 

3 Neurobiology and Mechanisms of Nicotine Addiction



64

β2* nAChR binding but has a blunted effect on nAChR function and downstream 
release of dopamine, effectively acting as a mixed agonist/antagonist at these recep-
tors that support DA release, nicotine reinforcement and reward (See Fig. 3.1) [141]. 
Given its long half-life of 24 h, varenicline may also have some effect as a low affin-
ity full agonist at α7 nAChRs [75]. Cytisine, a derivative of the cytisus laburnum 
plant is also a selective β2* nAChR partial agonist which is approved for tobacco 
use disorder treatment in many countries outside of the USA. The other US firstline 
therapy for tobacco dependence is the anti-depressant drug bupropion (Wellbutrin 
or Zyban), which was discovered, quite by accident, to curb nicotine intake during 
a clinical trial for depression. This may be in part because nicotine withdrawal 
symptoms have some behavioral overlap with depression behaviors. Bupropion is 
thought to support tobacco use disorder treatment and alleviate tobacco withdrawal 
via its NE/DA stimulating properties, but its ability to non-selectively antagonize 
nAChRs may also effectively block nicotine reinforcement and cue-induced craving 
to curb further use [142].

 Initial Screening and Management

The initial screening and management approach has been listed in Fig. 3.2. Nicotine 
dependence should be viewed and treated as any other chronic medical condition 
(e.g., asthma, hypertension, diabetes, etc.) where medication efficacy can vary from 
patient to patient. The goal is to individualize therapy to attain remission. Patients 
who quit should be monitored for relapses but relapses should not be viewed as 
“failures” by either the patient or the provider but rather seen as a normal part of the 
remission process. Similar to asthma or other chronic medical conditions, tobacco 
users should undergo organized assessments initially as well as during subsequent 
follow-up appointments [143]. Clinicians should assess the amount of nicotine 
intake, the patient’s motivations, reasons to quit, past quit attempts, medications 
tried in the past, side effects from said medications, depression and anxiety screen-
ing, drug use/abuse (i.e. marijuana, narcotics, stimulants, opioids), and self-efficacy 
prior to initiating a treatment plan. In addition to pharmacotherapy, patients may 
also benefit from counseling provided by a tobacco treatment specialist or from free 
quit lines and texting resources. See Chap. 4.

 New Developments

A relatively new invention, synthetic nicotine was developed in the laboratory and 
not derived from tobacco plant. It has been evident that many nicotine manufactur-
ers are using synthetic nicotine to avoid regulations placed by the Food and Drug 
Administration (FDA) on current nicotine products. Some examples include Puff 
Bar, Bidi Pouches, NIIN, and Rush who have released flavored disposable 
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Ini�al Evalua�on

Screen current 
tobacco/nico�ne use

Pa�ent current or past 
tobacco/nico�ne user

Current user

Past user & 
Recent qui�er

Encourage pa�ent to remain abs�net
Reassess at each visit  for risk of relapse:

o Frequent/intense cravings
o Elevated stress/depression
o Living/working with individuals who smoke
o Time since qui ng (< 1 year)
o Current pharmacotherapy (if any)
o Other drug use/abuse (i.e., alcohol, marijuana, narco�c)

Ready to quit

Not ready 

o Provide educa�on about nico�ne 
addic�on and its consequences

Assess and address barriers and concerns of 
pa�ent
Consider reducing cigare�es per day using 
appropriate therapeu�c agents with a goal of 
quit date and abs�nence in the near future 

Assess reasons and mo�va�on to quit
Assess past quit a�empts and reasons for 
success and failure
Assess nico�ne dependence using Fagerstrom 
Test for Nico�ne Dependence (FTND)^
Assess alcohol use using Alcohol Use Disorder 
Iden�fica�on Test (AUDIT-C)
Assess other drug use/abuse
Measure baseline depression and anxiety# 

o Pa�ent Health Ques�onnaire 
Depression (PHQ-9) and Anxiety (PHQ-
A)

Previous pharmacotherapies tried and side 
effects associated with previous therapies
Ini�ate pharmacotherapy 

^Various tools are available to measure nicotine dependence, authors used FTND routinely in practice 

# Various tools are available to assess depression and anxiety, authors used PHQ-9 and PHA-A routinely in practice 

Fig. 3.2 Nicotine dependence initial screening algorithm. ^Various tools are available to measure 
nicotine dependence, authors used FTND routinely in practice. # Various tools are available to 
assess depression and anxiety, authors used PHQ-9 and PHA-A routinely in practice

e- cigarettes or oral synthetic nicotine products which are not required to follow the 
existing regulatory approval processes. Furthermore, the physiological effects of 
these products have yet to be determined owing to their brand-new inception. 
Significant research will be required to determine what, if any, differences synthetic 
nicotine has compared to tobacco-derived nicotine and its neurobiological effects. 
Healthcare providers should remain wary about these products given that nicotine 
product manufacturers have a long and sustained history of changing their products 
to avoid potential regulatory restrictions [144]. However, on March 15, 2022, 
President Biden signed HR2471, the Consolidated Appropriations Act of 2022. As 
a result, the Federal Food, Drug, and Cosmetic Act now includes specific language 
that gives the FDA authority to regulate synthetic nicotine products [145].

 Summary

It is increasingly evident that nicotine drives tobacco use disorder, which has been 
made prominent with the recent expansion of nicotine delivery devices and the 
development of synthetic nicotine products. Nicotine has broad effects on the ner-
vous system, effectively hijacking the endogenous ACh modulation of neurotrans-
mitters. Behavioral states including mood, arousal, and cognition are improved in 
the presence of nicotine, but are disrupted by nicotine withdrawal following repeated 
nicotine exposure. Genetic, pharmacologic, and behavioral evidence suggest that 
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three major nAChR subtypes β2*, β4*, and α7 are involved in these behaviors as 
well as nicotine reinforcement and withdrawal. Pharmacotherapies that target 
nAChRs and increase dopamine and norepinephrine signaling have proven effective 
in treatment of tobacco dependence, including NRT, bupropion, and varenicline. An 
accumulation of evidence suggests that the development of pharmacotherapies 
which more selectively inhibit α6β2*nAChRs could effectively inhibit nicotine 
reinforcement and withdrawal, hallmarks for therapeutic drug efficacy. Targeting 
the α3α5β4 nAChR receptors, which appear to confer genetic variance for number 
of cigarettes smoked, and nicotine dependence measures may also be effective at 
treating tobacco use disorder if a means of selectively targeting brain nAChRs with-
out interfering with α3β4* nAChR-mediated autonomic transmission can be 
determined.

As the leading preventable cause of death, treatment of tobacco use disorder is 
one of the most effective and powerful tools at the clinician’s disposal to improve 
patient and public health. Prior to initiation of therapy, providers should review the 
patient’s medical conditions as well as their current medications to identify poten-
tial drug–disease interactions and drug–drug interactions which may pose a signifi-
cant challenge for potential NWS and overall patient outcomes. Baseline assessments 
and patient interviews may help direct pharmacotherapy choices with follow-up 
assessments useful in determining the response to therapy in order to determine if 
adjustments are needed to prevent NWS and improve treatment outcomes. Genetic 
assessment may prove helpful for NRT and future targeted therapies. Polymorphism 
of the CYP2A6 enzyme is linked to inter-individual variability, and the NMR ratio 
may be beneficial in patients with high nicotine dependence and history of multiple 
treatment failures. The long-term health impact of synthetic nicotine and new nico-
tine product delivery systems remains to be determined, but their delivery of nico-
tine in potentially high doses suggests that these products are also highly addictive. 
Future studies should vet their safety relative to traditional NRT, bupropion, or 
Chantix prior to recommending use of these products to support cessation. Nicotine 
dependence should be viewed as a chronic medical condition and a multidisci-
plinary team-based approach may be beneficial for patients to attain abstinence and 
prevent future relapses, particularly with those who suffer from mental illness and 
who are most vulnerable to experience advanced mortality linked to tobacco use 
disorder.
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Chapter 4
Pharmacotherapy for the Treatment 
of Tobacco Dependence

Tierney A. Fisher and Frank T. Leone

 Introduction

Nicotine dependence is a complex, induced distortion of the brain’s biological 
mechanisms of learning and prediction that can be challenging for both patients and 
clinicians [1]. For example, because patients often conceive of outcomes dichoto-
mously (i.e. success vs. failure), they often experience guilt and shame related to 
continued use of these products in the face of serious tobacco-related illness [2]. 
Patients sometimes expect these treatments to completely prevent withdrawal symp-
toms, or to provide an experience similar to their product of choice. Unfortunately, 
when pharmacotherapy inevitably falls short of these expectations, outcomes can be 
negatively affected [3].

For these reasons, conversations about pharmacotherapeutic treatment choices 
should begin by reframing their utility. If nicotine dependence is a compulsive brain 
disorder characterized by repeated periods of remission punctuated by high rates of 
relapse, treatment strategies must shift away from a singular focus on the act of 
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quitting and toward alignment with the longitudinal control over the compulsion to 
smoke [4, 5]. The United States Department of Health and Human Services (HHS) 
has published a number of seminal clinical guidance documents that may assist 
clinicians with the longitudinal approach to tobacco dependence, in a manner simi-
lar to that of other chronic diseases [6, 7].

Currently, there are seven U.S. Food and Drug Administration (FDA) approved 
medications for use as first-line treatment for tobacco dependence (Table  4.1). 
These medications are available in different forms and are accessible to patients by 
prescription or over-the-counter (OTC) purchase. Prescription medications include 
varenicline, bupropion, nicotine inhaler, and nicotine nasal spray. Nicotine patch, 
gum, and lozenge are available OTC. Recent clinical practice guidelines for initiat-
ing pharmacotherapy categorized medications as “controllers” and “relievers,” 
wherein controller medications are expected to have a delayed onset of effect, act-
ing to reduce the frequency and intensity of the impulse to smoke, while reliever 
medications are expected to have more acute effects, useful in relieving the impact 
of cue-induced cravings [8].
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 Controller Medications

 Varenicline

Varenicline is a partial agonist of α4β2 nicotinic acetylcholine receptor subtypes in 
the central nervous system. Though its exact mechanism of action in vivo is poorly 
understood, it is believed to blunt the reinforcing effects of nicotine by virtue of its 
agonist–antagonist properties [9, 10]. Because varenicline’s onset of action is 
delayed, patients are often started on this medication and instructed to avoid imme-
diate attempts at quitting [11]. During the “pre-treatment” phase, the focus is instead 
on establishing medication-taking routines, assessing therapeutic belief discrepan-
cies, improving medication adherence, and reframing the patient’s outcome expec-
tations [12]. Unrealistic expectancies are reframed in an effort to prevent 
self-discontinuation of the medication when they have not stopped using tobacco 
immediately. For this reason, clinicians should assess previous duration of treat-
ment with varenicline. If a patient used varenicline for 4  weeks or less with no 
change to tobacco use, restarting the medication is appropriate.

This medication is often introduced to patients with a starter pack which titrates 
the dose upward from 0.5 mg daily toward the target dose of 1 mg twice daily for 
the remainder of treatment. While it was previously recommended to start vareni-
cline 1 week prior to quit date, patients unwilling to stop tobacco use abruptly may 
benefit from a flexible quit date during days 8–35 of treatment. Dosing for vareni-
cline needs to be reduced for patients with creatinine clearance less than 30 mL/min 
to 0.5 mg twice daily. Patients on hemodialysis should be dosed at 0.5 mg daily.

Common side effects of varenicline include nausea, vomiting, abnormal dreams, 
and headache. In clinical practice, dose reduction rather than discontinuation is 
often sufficient to manage intolerable side effects and appears to have little impact 
on overall outcomes [13]. Medication counseling should include explicit instruction 
to take varenicline with food. For example, advising the patient to take this medica-
tion along with breakfast and dinner has the dual advantage of promoting adherence 
while reducing gastrointestinal symptoms.

 Bupropion

Bupropion is a dopamine/norepinephrine-reuptake inhibitor [14]. Bupropion is 
available in three formulations: immediate release, sustained release (SR), and 
extended release (XL). Bupropion SR is the formula commonly used to treat tobacco 
dependence. This medication is started at 150 mg once daily for the first 3 days, then 
increased to twice daily dosing on day 4 to the end of treatment. Patients should be 
directed to take the tablets at least 8 h apart. However, in clinical practice patients 
are often started on this medication in a manner similar to varenicline and directed 
to focus first on establishing the routine of taking the medication as prescribed 
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instead of attempting abstinence too early in the treatment course [15]. To manage 
unrealistic expectancies, counseling provided to patients should include informing 
patients that the effects will not be immediate. If patients have previously taken 
bupropion and had no decrease in tobacco use, clinicians should assess how long the 
patient used this medication before it was discontinued. If the patient used bupro-
pion for 6 weeks or less with no change to tobacco use, restarting the medication is 
appropriate. Patients who experience incomplete effects after 7 weeks of bupropion 
monotherapy may benefit from combination therapy with use of nicotine patch [16].

Common side effects of bupropion may include insomnia, dizziness, xerostomia, 
nausea, anxiety, agitation, and abnormal dreams. Bupropion is extensively metabo-
lized by liver cytochrome P450 (CYP) enzymes, primarily CYP2B6 [17]. As a 
result, clinicians prescribing bupropion should be aware of theoretical medication 
interactions with other agents influenced by CYP2B6 activity. For example, though 
use of antiretroviral medication is not considered a contraindication to the initiation 
of bupropion, antiretroviral therapy induction of CYP2B6 activity may reduce sta-
ble plasma levels of bupropion [18]. Concurrent treatment with bupropion in 
patients already on HIV-related medication regimens does not appear to have a 
meaningful effect on immunologic markers of control (i.e. CD4 cell counts, viral 
load) [19]. Despite the increased metabolism of bupropion in this circumstance, 
clinicians should not exceed the recommended dose when treating tobacco 
dependence.

Bupropion should not be combined with other medications or conditions that 
lower seizure threshold. For example, caution is warranted when considering bupro-
pion in patients with a history of head trauma, central nervous system tumor, or 
prior seizure. Excessive use of alcohol or benzodiazepines is an important consider-
ation given increased seizure risk, particularly in the setting of unanticipated dis-
continuation [20]. Severe hepatic cirrhosis both lowers seizure threshold and 
reduces the metabolic rate of bupropion. Dose reduction to 150 mg every other day 
is recommended for patients with moderate-to-severe hepatic impairment. Use of 
concomitant medications that lower seizure threshold, including some antipsychot-
ics, antidepressants, theophylline, and high-dose systemic steroids, is an important 
consideration when prescribing bupropion.

 Nicotine Patch

The nicotine transdermal patch delivers nicotine over 24 h. The patch is applied to 
clean dry skin and the site of application is rotated daily. It is available in 21 mg, 
14 mg, and 7 mg doses, often selected relative to the number of cigarettes smoked 
per day. However, significant variation in rates of nicotine metabolism [21], coupled 
with important pharmacokinetic differences in skin compared to pulmonary absorp-
tion, limits the clinical utility of this rule-of-thumb [22]. In clinical practice, higher 
doses of nicotine are often needed to improve patient comfort and reduce cue- 
induced cravings [23–25]. Traditionally, the nicotine patch has been most often 
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recommended as monotherapy, initiated at the moment abstinence begins. More 
recently, however, the nicotine patch is often used as the basis of combination ther-
apy [26]. A significant portion of patients initiated on nicotine patch will experience 
a lapse to smoking early in treatment [27]. While traditional recommendations were 
to discontinue patch use following such a lapse, it is currently recommended that 
patients continue patch therapy and reattempt abstinence, significantly increasing 
the probability of cessation [28].

Common side effects of transdermal nicotine use include skin irritation at the 
application site and abnormal dreams. Patients experiencing sleep disturbances with 
nicotine patch use may remove the patch at bedtime to control this effect. Because 
the nicotine patch will not replace the experience of smoking and may not com-
pletely stop the craving or urge to use tobacco, counseling to set appropriate expec-
tations during medication use instructions is critical to ensuring adherence. The 
nicotine patch is a sustained release product, with maximum effects achieved 1–2 h 
after application. Patients should be made aware of this to prevent the mistake of 
applying the nicotine patch to relieve an acute urge or craving to use tobacco and 
should be provided access to other nicotine products with a faster delivery—
see below.

 Reliever Medications

 Nicotine Gum and Lozenge

Nicotine polacrilex gum and lozenge are both available in 2 mg and 4 mg doses. To 
use the gum, patients chew until the product is soft, then place it between gum and 
cheek to allow for mucosal absorption. Spreading the gum out to increase the con-
tact area can help improve the efficiency of delivery. The gum produces a “peppery” 
or tingling sensation in the mouth and should be left in place until the tingling stops. 
At that point, the patient should re-chew the gum until it begins to tingle again, 
reposition to an alternate location between gum and cheek, and repeat this process 
for about 30 min or until the tingling no longer occurs. To use the lozenge, patients 
should be instructed to place the lozenge under the tongue or against the cheek 
where it should be allowed to dissolve. The lozenge produces a similar tingling 
sensation and can result in discomfort if engaged in the same location for too long. 
To improve comfort, the lozenge can be briefly moved from one side of the mouth 
to the other as needed.

The lozenge should not be chewed, and neither product should be swallowed. 
Because of their similarity to non-medicated candy products, it is important that 
clinicians ensure patients understand how to use these medications correctly. 
Medication use instructions should note the difference between proper nicotine gum 
technique and the traditional way chewing gum is used. Common side effects 
include hiccups, heartburn, nausea, mouth sores, and mouth soreness when used 
incorrectly.
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 Nicotine Inhaler

The nicotine inhaler consists of a clear plastic cartridge with a porous plug that is 
placed inside a white plastic mouthpiece. While the porous plug contains 10 mg of 
nicotine, each cartridge can deliver approximately 4  mg of nicotine. To use the 
inhaler, patients place the mouthpiece to their lips and take short puffs, inhaling 
only to create the same “peppery” tingling sensation in the back of their throat. 
Patients should be encouraged to use the inhaler more frequently than they would 
otherwise smoke in an effort to control the urge to use tobacco, particularly during 
the initiation of treatment. When used continuously, each cartridge would be 
expected to last approximately 20 min. Patients can use a minimum of 6 cartridges 
and a maximum of 16 cartridges per day. In practice, however, cartridge duration 
varies significantly based on both puff frequency and volume [29]. As a conse-
quence, patients should be encouraged to replace the spent cartridge with a fresh 
one once the tingling sensation becomes less discernable.

Common side effects include cough, mouth and throat irritation. The frequency 
of the symptoms declines with continued use. Because the concept of an “inhaler” 
may have a variety of inferred meanings to individuals in clinical practice, clini-
cians should be prepared to offer specific instruction on proper use of the device, 
encouraging patients to bring the inhaler to subsequent visits for demonstration if 
they experience challenges. Further, because of the visual similarity to cigarettes, 
patients sometimes engage the device with unreasonable expectations for its grati-
fying effect. Counseling for these patients should also include appropriate expecta-
tion setting, pre-empting frustration, and self-discontinuation of the medication.

 Nicotine Nasal Spray

Nicotine nasal spray is available in a glass bottle with a long tipped plastic lid. Each 
10 mL bottle contains an aqueous solution of nicotine in 10 mg/mL concentration, 
and each spray delivers approximately 0.5 mg of nicotine. To use, patients place the 
tip of the bottle into the nose and deploy one spray to each nostril (1 mg total per 
dose). Nicotine nasal spray doubles the likelihood that patients will achieve absti-
nence and may be especially useful in patients who show signs of severe depen-
dence [30]. Because this form of nicotine replacement pairs rapid delivery of a high 
dose of nicotine with discernable relief of cravings and withdrawal symptoms, treat-
ment with the nasal spray carries a slightly higher risk of dependence [31].

Patients should avoid deeply sniffing, swallowing, or inhaling the aerosol deliv-
ered by pump actuation. Common side effects include nasal irritation, runny nose, 
watery eyes, sneezing, and coughing. Though these symptoms may occur with 
decreasing frequency with continued use, they are frequently limiting and may be 
difficult for some patients to overcome [32].
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 Practical Considerations

 Maximizing Initial Effectiveness

Since the USPHS clinical practice guideline first established the effectiveness of 
pharmacotherapy in treating tobacco use disorder within clinical settings, all seven 
available interventions have been considered first-line treatment in pursuit of absti-
nence [6, 33]. Over the years, however, a number of important moderators have 
come to light that may affect clinician choices when individualizing their approach 
to care. Because maximizing the impact of therapy may support adherence and have 
a positive impact on outcomes, the American Thoracic Society recently undertook 
production of a clinical practice guideline aimed at addressing several of these 
important clinical decision points [8]. The panel first reviewed the evidence regard-
ing the relative effectiveness of the three controller medications. The guideline 
established varenicline as the optimal first-line controller compared to both the 
nicotine patch and bupropion, when evaluating both long-term abstinence and seri-
ous adverse events (Table 4.2) [8]. The guideline did not account for practical bar-
riers to varenicline prescription (e.g. insurance coverage), circumstances requiring 
dose adjustment (i.e. renal insufficiency), or instances of prior treatment failure with 
varenicline.

 Combination Therapy

Medications within either class may be combined to take advantage of multiple 
mechanisms of action and variations in pharmacokinetic properties. The 2008 
update of the USPHS clinical practice guideline evaluated the anticipated effective-
ness of several specific combinations compared to placebo at 6-months follow-up, 

Table 4.2 Relative effectiveness of tobacco dependence controller medication strategies

Intervention Comparator EOT 6 month SAE Pt/1000 Strength

Varenicline Nicotine 1.40
(1.31–1.49)

1.20
(1.09–1.32)

0.72
(0.52–1.00)

40–101 Strong

Varenicline Bupropion 1.41
(1.32–1.52)

1.30
(1.19–1.42)

0.81
(0.57–1.16)

77–147 Strong

Varenicline 
plus patch

Varenicline 
monotherapy

1.31
(1.11–1.54)

1.36
(1.07–1.72)

1.06
(0.27–4.05)

105–
112

Conditional

Relative meta-analytic effect size expressed as odds ratio with 95% confidence interval [8]
EOT 7-day point prevalence abstinence during treatment period, 6-month 7-day point prevalence 
abstinence at 6-month follow-up, SAE serious adverse event rate. Pt/1000 anticipated absolute 
increase (or decrease) in number of patients achieving outcome per thousand treated if intervention 
is selected over comparator, Strength strength of recommendation based on GRADE Evidence-to- 
decision framework [61]
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including: nicotine patch plus bupropion SR (OR 2.5, 95%CI 1.9–3.4); nicotine 
patch plus nicotine inhaler (OR 2.2, 95%CI 1.3–3.6); long-term (>14 weeks) nico-
tine patch use plus as needed nicotine gum or nasal spray (OR 3.6, 95%CI 2.5–5.2) 
[6]. They also reviewed the effectiveness of combining the nicotine patch with nor-
triptyline, a tricyclic antidepressant considered an alternative intervention for 
tobacco dependence in patients with co-occurring depression and contraindication 
to bupropion (OR 2.3, 95%CI 1.3–4.2). In general, the current pharmacotherapeutic 
approach to tobacco dependence relies on aggressive, multimodal combinations 
that maximize the potential for achieving early control over the compulsion to 
smoke [4]. The American Thoracic Society guideline confirmed the superiority of 
initiating combination pharmacotherapy, with varenicline combined with a nicotine 
patch performing better than varenicline as monotherapy (Table 4.2) [8]. Initial con-
cerns about combining these two interventions stemmed from assumptions regard-
ing the mechanisms of action. Varenicline appears to act as an agonist–antagonist of 
mesolimbic nicotinic cholinergic receptors, with an effect believed to involve a 
reduction in the rewarding capacity of nicotine. The combination of varenicline 
with nicotine replacement was therefore thought to be of limited utility. However, 
tobacco dependence is a complex disorder that is likely to involve multiple receptor 
systems in the brain.

 Common Treatment Moderators

Traditionally, the anticipated duration of treatment for tobacco dependence is often 
estimated at 8–12 weeks. However, optimal durations of treatment may vary signifi-
cantly between individual patients and across medication classes. As in other 
chronic conditions, clinicians should judge clinical response when considering dis-
continuing medications, rather than rely on inflexible treatment timelines. A variety 
of circumstances may impact the duration of treatment, including poor adherence, 
incomplete therapeutic effect, and unanticipated life stressors [34]. Under-dosing of 
medications is also common, particularly with nicotine products, and may adversely 
affect adherence if control over the compulsion to smoke is not achieved early in the 
course of therapy [35, 36]. Despite the observation that adherence may degrade as 
treatment duration increases, extended-duration regimens have been found to be 
both safe and effective for tobacco-dependent patients [37–39]. Prescribed duration 
regimens that extend beyond 12 weeks can have a significant effect on both absti-
nence and relapse likelihoods (Table 4.3) [8].

Treatment regimens may also extend sequentially, as a function of adaptive 
decision- making required to manage incomplete response to the initial pharmaco-
therapy choices. Based on the patient’s prior experience and preferences, it may be 
necessary to start with one medication and assess the need for a second medication 
at a subsequent encounter. Though no single adaptive algorithm has been identified 
as universally applicable, several authors have recommended a variety of options 
for clinical management of incomplete treatment response as both safe and effective 
[40–43].
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 Psychiatric Comorbidities

Early black box warnings placed on both varenicline and bupropion, while well- 
intentioned, resulted in a heightened concern for neuropsychiatric side effects and 
an inappropriately weighted assessment of risk in relation to the potential benefit of 
pharmacotherapy [44]. Though several rather large observational studies were per-
formed refuting this connection, the concern remained firmly entrenched until a 
prospective study, designed specifically to evaluate neuropsychiatric adverse events 
among patients taking these medications, was undertaken. The EAGLES trial uti-
lized a matched cohort design to randomize subjects with a history of serious mental 
illness (SMI), along with their matched non-SMI counterparts, to receive vareni-
cline, bupropion, patch, or placebo [45]. The trial found no significant increase in 
neuropsychiatric adverse events related to the use of varenicline or bupropion when 
compared to nicotine patch and placebo. Moderate-to-severe neuropsychiatric 
adverse events occurred in 1.5% of subjects without a psychiatric history and in 
only 4% of the SMI cohort. Over the 5-year period of the study, there was one com-
pleted suicide, occurring in a non-SMI subject receiving placebo. Current guide-
lines recommend using varenicline when initiating pharmacotherapy in patients 
with psychiatric comorbidities. Varenicline resulted in better abstinence rates with 
no difference in serious adverse event rates (SAEs) (Table 4.3) [8].

The findings from the EAGLES trial and the recommendations of the ATS clini-
cal practice guideline panel are important to this patient population. False assump-
tions regarding the patients’ willingness to engage in cessation, the intractability of 

Table 4.3 Relative effectiveness of tobacco dependence interventions in the context of important 
patient-level moderators

Intervention Comparator
1-year 
abstinence Relapse SAE Pt/1000 Strength

Extended 
duration

Standard 
duration

1.22
(1.07–1.39)

0.43
(0.29–
0.64)

1.37
(0.79–
2.36)

53 Strong

Intervention Comparator EOT 6-month SAE Pt/1000 Strength

Varenicline in 
SMI patients

Patch in SMI 
patients

1.78
(0.78–4.0)

1.31
(1.12–
1.53)

0.95
(0.54–
1.67)

36–108 Strong

“Not ready” Wait 2.49
(2.09–2.98)

2.00
(1.70–
2.35)

1.75
(0.98–
3.13)

173–
308

Strong

Relative meta-analytic effect size expressed as odds ratio with 95% confidence interval [8]
SMI serious mental illness, 1-year abstinence 7-day point prevalence abstinence at 1 year follow-
 up (7-day point prevalence abstinence defined as no use of any tobacco product during the 7-day 
period preceding assessment), EOT 7-day point prevalence abstinence during treatment period, 
6-month 7-day point prevalence abstinence at 6-month follow-up, SAE serious adverse event rate, 
Pt/1000 anticipated absolute increase (or decrease) in number of patients achieving outcome per 
thousand treated if intervention is selected over comparator, Strength strength of recommendation 
based on GRADE Evidence-to-decision framework [61]
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their tobacco dependence, limitations in treatment options, and relative benefit of 
abstinence result in a significant disparity in care within this group. These patients 
are less likely to seek treatment for their tobacco dependence and are also less likely 
to receive evidence-based interventions [46]. Tobacco-dependent patients with psy-
chiatric comorbidities may have more severe dependence and fewer social supports 
and consequently may need a treatment plan tailored to meet their needs rather than 
one that follows rigid treatment parameters and timelines [8, 47].

 Patients Not Ready to Quit

Patients often report a reluctance or unwillingness to stop smoking because a deep 
sense of enjoyment is produced by tobacco use [48]. In the past, the concept of 
“readiness,” or willingness to attempt cessation, was used to guide treatment initia-
tion. If a patient stated they were not ready, treatment often was often deferred. 
However, since the sine qua non of dependence is a reluctance to give up the sub-
stance of addiction, pharmacotherapy may be conceived of as a tool to help patients 
accomplish the prerequisite change in “readiness” that must precede cessation. 
Patients who are not ready to stop using tobacco may be ready to initiate treatment 
during a period of continued smoking. Current guidelines recommend starting the 
optimal controller in patients not yet ready to quit, allowing time and pharmacody-
namics to reduce the level of dependence during a “pre-quit” period of continued 
tobacco use [8]. Starting varenicline early for such patients had a significant impact 
on observed abstinence, with an estimated 308 more patients achieving abstinence 
per 1000 patients treated and only a small increase in SAEs (Table 4.3).

 Managing Side Effects

After initiating treatment for tobacco dependence, routine follow-up is necessary to 
provide additional counseling and manage any side effects. Though few patients 
will experience side effects that limit treatment, clinicians should feel comfortable 
managing side effects so as to avoid early discontinuation of the medication and 
improve patient adherence [49, 50]. When patients present with complaints of pos-
sible side effects a detailed history may reveal medication changes, adherence 
issues, or misinterpreted instructions that have arisen since last visit. It is important 
to note that some patients may not be able to decipher the difference between medi-
cation side effect and nicotine withdrawal. Based on the history clinicians can make 
changes to the plan of care to minimize withdrawal symptoms or manage medica-
tion side effects. If a patient has reduced or stopped tobacco use and is experiencing 
symptoms related to nicotine withdrawal it is reasonable to add a reliever medica-
tion or increase the dose and frequency of a reliever already in use. If the patient is 
experiencing medication side effects such as nausea (despite taking medication with 
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food) or nightmares clinicians should consider reducing the dose before opting to 
discontinue the medication. In the event a controller medication needs to be discon-
tinued, clinicians should provide patients with a prescription for an alternative con-
troller medication.

 Relapse Prevention

Quitting is not a linear process. For many tobacco-dependent patients, the process 
moves forward in fits and starts as the patient faces obstacles to progress. Early in 
treatment multiple lapses are common, suggesting a grace period of several weeks 
is warranted before assessing the effect of initial therapy [51]. A grace period may 
be useful for several reasons, including: (1) it allows time for the patient to experi-
ence maximum treatment effects, (2) it allows patients to experiment with and learn 
from behavioral modifications, and importantly (3) avoids assessing treatment 
impact in dichotomous “pass/fail” terms and focuses clinical evaluation on degree 
of control over compulsion to smoke [52].

Both intrinsic and extrinsic obstacles to progress are common. These can range 
from natural apprehension to the anticipatory anxiety of addiction, from simple 
misunderstanding to systematic obstacles to obtaining medications. Once patients 
gain control over the compulsion to smoke, periodic follow-up to assess stability of 
control, adherence to the medication regimen and counseling requirements is war-
ranted. At this time there is no standard approach to quantifying relapse risk. 
However, it may be helpful for the clinician to assess factors that influence relapse, 
such as medication adherence, level of social support, presence of household indi-
viduals who smoke, retained tobacco or tobacco use paraphernalia, and insurance or 
financial obstacles [53, 54]. Non-confrontational, non-adversarial conversations 
with patients about adherence and possible moderators of relapse can improve long- 
term outcomes [55].

Relapse to tobacco use after controller medications are discontinued does occur 
[8]. When the controller medication is discontinued, the reliever medication can be 
continued if needed to help acute cravings during the transition. In the immediate 
post-discontinuation period, it is reasonable to have patients temporarily keep any 
unused reliever medications on hand, to be re-started in the event circumstances 
appear to be driving them back to tobacco use.

 Conclusion

The historical overemphasis on a pharmacologic agent’s ability to produce com-
plete cessation within a short and specific timeframe has led to unrealistic expecta-
tions of effect. Like in other chronic diseases that require longitudinal management 
rather than episodic intervention, pharmacotherapies are most useful when 
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conceived of as a control over the underlying root cause of the behavior. It is under-
standable that the “cessation aid” framing has led to a general underestimation of 
the effectiveness of tobacco dependence pharmacotherapy in the community, and 
that the seemingly intractable nature of the problem has led to a sort of therapeutic 
nihilism [56–58]. It is clear that a clinician’s familiarity and fluency with tobacco 
dependence treatment principles can increase engagement rates in the clinic [59]. 
Resources that place pharmacologic principles within the context of the clinical 
interaction have the potential to contribute to such an understanding.

In addition to increased abstinence rates, clinical facility with principles of phar-
macologic management of tobacco dependence is associated with several other 
important downstream benefits. First, it allows for a more comfortable patient tran-
sition away from tobacco use and its social consequences, alleviating discomfiting 
withdrawal symptoms and minimizing weight gain [16, 60]. Second, it broadens the 
clinician’s palate of options when treating a complex problem, offering opportunity 
to be creative with more aggressive medication strategies, employing multiple 
mechanisms of action. Finally, while patient conversations about quitting may at 
times feel overly persuasive and paternalistic, conversations about the variety and 
effect of pharmacotherapeutic interventions can frequently clear stifling misappre-
hensions—and be an interaction both patient and clinician will enjoy.

Conflict of Interest Ms. Fisher: None declared.
Dr. Leone: None declared.

References

1. Leone FT, Baldassarri SR, Galiatsatos P, Schnoll R. Nicotine dependence: future opportunities 
and emerging clinical challenges. Ann Am Thorac Soc. 2018;15(10):1127–30.

2. LoConte NK, Else-Quest NM, Eickhoff J, Hyde J, Schiller JH. Assessment of guilt and shame 
in patients with non-small-cell lung cancer compared with patients with breast and prostate 
cancer. Clin Lung Cancer. 2008;9(3):171–8.

3. Dar R. Assigned versus perceived placebo effects in nicotine replacement therapy for smoking 
reduction in Swiss smokers. J Consult Clin Psychol. 2005;73(2):350.

4. Kathuria H, Leone FT, Neptune ER. Treatment of tobacco dependence: current state of the art. 
Curr Opin Pulm Med. 2018;24(4):327–34.

5. Leone FT, Evers-Casey S.  Behavioral interventions in tobacco dependence. Prim Care. 
2009;36(3):489–507.

6. Fiore M, Jaén C, Baker T, et al. Treating tobacco use and dependence: 2008 update. Clinical 
practice guideline. Rockville, MD: U.S. Department of Health and Human Services. Public 
Health Service; 2008.

7. U.S.  Department of Health and Human Services. Smoking cessation: a report of the sur-
geon general. Atlanta, GA: U.S.  Department of Health and Human Services, Centers for 
Disease Control and Prevention, National Center for Chronic Disease Prevention and Health 
Promotion, Office on Smoking and Health; 2020. p. 700.

8. Leone FT, Zhang Y, Evers-Casey S, Evins AE, Eakin MN, Fathi J, et al. Initiating pharmaco-
logic treatment in tobacco-dependent adults. An official American Thoracic Society clinical 
practice guideline. Am J Respir Crit Care Med. 2020;202(2):e5–31.

T. A. Fisher and F. T. Leone



89

9. Jorenby DE, Hays JT, Rigotti NA, Azoulay S, Watsky EJ, Williams KE, et  al. Efficacy of 
varenicline, an alpha4beta2 nicotinic acetylcholine receptor partial agonist, vs placebo 
or sustained-release bupropion for smoking cessation: a randomized controlled trial. 
JAMA. 2006;296(1):56–63.

10. Green R, Ray LA. Effects of varenicline on subjective craving and relative reinforcing value of 
cigarettes. Drug Alcohol Depend. 2018;188:53–9.

11. Hajek P, McRobbie HJ, Myers KE, Stapleton J, Dhanji A-R. Use of varenicline for 4 weeks 
before quitting smoking: decrease in ad lib smoking and increase in smoking cessation rates. 
Arch Intern Med. 2011;171(8):770–7.

12. Marcum ZA, Hanlon JT, Murray MD. Improving medication adherence and health outcomes 
in older adults: an evidence-based review of randomized controlled trials. Drugs Aging. 
2017;34(3):191–201.

13. Niaura R, Hays JT, Jorenby DE, Leone FT, Pappas JE, Reeves KR, et al. The efficacy and 
safety of varenicline for smoking cessation using a flexible dosing strategy in adult smokers: a 
randomized controlled trial. Curr Med Res Opin. 2008;24(7):1931–41.

14. Stahl SM, Pradko JF, Haight BR, Modell JG, Rockett CB, Learned-Coughlin S. A review of 
the neuropharmacology of bupropion, a dual norepinephrine and dopamine reuptake inhibitor. 
Prim Care Companion J Clin Psychiatry. 2004;6(4):159–66.

15. Hawk LW Jr, Ashare RL, Rhodes JD, Oliver JA, Cummings KM, Mahoney MC.  Does 
extended pre quit bupropion aid in extinguishing smoking behavior? Nicotine Tob Res. 
2015;17(11):1377–84.

16. Jorenby DE, Leischow SJ, Nides MA, Rennard SI, Johnston JA, Hughes AR, et al. A con-
trolled trial of sustained-release bupropion, a nicotine patch, or both for smoking cessation. N 
Engl J Med. 1999;340(9):685–91.

17. Jefferson JW, Pradko JF, Muir KT. Bupropion for major depressive disorder: pharmacokinetic 
and formulation considerations. Clin Ther. 2005;27(11):1685–95.

18. Park J, Vousden M, Brittain C, McConn DJ, Iavarone L, Ascher J, et al. Dose-related reduc-
tion in bupropion plasma concentrations by ritonavir. J Clin Pharmacol. 2010;50(10):1180–7.

19. Beatriz Currier M, Molina G, Kato M. A prospective trial of sustained-release bupropion for 
depression in HIV-seropositive and AIDS patients. Psychosomatics. 2003;44(2):120–5.

20. Silverstone PH, Williams R, McMahon L, Fleming R, Fogarty S. Alcohol significantly lowers 
the seizure threshold in mice when co-administered with bupropion hydrochloride. Ann Gen 
Psychiatry. 2008;7(1):11.

21. Schnoll RA, Patterson F, Wileyto EP, Tyndale RF, Benowitz N, Lerman C. Nicotine meta-
bolic rate predicts successful smoking cessation with transdermal nicotine: a validation study. 
Pharmacol Biochem Behav. 2009;92(1):6–11.

22. Tutka P, Mosiewicz J, Wielosz M. Pharmacokinetics and metabolism of nicotine. Pharmacol 
Rep. 2005;57(2):143–53.

23. Ebbert JO, Dale LC, Patten CA, Croghan IT, Schroeder DR, Moyer TP, et al. Effect of high- 
dose nicotine patch therapy on tobacco withdrawal symptoms among smokeless tobacco users. 
Nicotine Tob Res. 2007;9(1):43–52.

24. Tiffany ST, Cox LS, Elash CA. Effects of transdermal nicotine patches on abstinence-induced 
and cue-elicited craving in cigarette smokers. J Consult Clin Psychol. 2000;68(2):233–40.

25. Schnoll RA, Wileyto EP, Leone FT, Tyndale RF, Benowitz NL. High dose transdermal nicotine 
for fast metabolizers of nicotine: a proof of concept placebo-controlled trial. Nicotine Tob Res. 
2012;15(2):348–54. http://www.ncbi.nlm.nih.gov/pubmed/22589423.

26. Gómez-Coronado N, Walker AJ, Berk M, Dodd S. Current and emerging pharmacotherapies 
for cessation of tobacco smoking. Pharmacotherapy. 2018;38(2):235–58.

27. Hughes JR, Solomon LJ, Naud S, Fingar JR, Helzer JE, Callas PW. Natural history of attempts 
to stop smoking. Nicotine Tob Res. 2014;16(9):1190–8.

28. Hughes JR.  Use of nicotine replacement after a smoking lapse. Nicotine Tob Res. 
2012;14(6):751–4.

29. Schneider NG, Olmstead RE, Franzon MA, Lunell E. The nicotine inhaler. Clin Pharmacokinet. 
2001;40(9):661–84.

4 Pharmacotherapy for the Treatment of Tobacco Dependence

http://www.ncbi.nlm.nih.gov/pubmed/22589423


90

30. Stapleton JA, Sutherland G. Treating heavy smokers in primary care with the nicotine nasal 
spray: randomized placebo-controlled trial. Addiction. 2011;106(4):824–32.

31. Blondal T, Franzon M, Westin A. A double-blind randomized trial of nicotine nasal spray as an 
aid in smoking cessation. Eur Respir J. 1997;10(7):1585–90.

32. Hurt RD, Dale LC, Croghan GA, Croghan IT, Gomez-Dahl LC, Offord KP. Nicotine nasal 
spray for smoking cessation: pattern of use, side effects, relief of withdrawal symptoms, and 
cotinine levels. Mayo Clin Proc. 1998;73(2):118–25.

33. Fiore M.  Smoking cessation. Clinical practice guideline, number 18. Rockville, MD: U.S: 
Department of Health and Human Services, Public Health Service, Agency for Health Care 
Policy and Research; 1996.

34. Pacek LR, McClernon FJ, Bosworth HB. Adherence to pharmacological smoking cessation 
interventions: a literature review and synthesis of correlates and barriers. Nicotine Tob Res. 
2018;20(10):1163–72.

35. Hughes JR. Treatment of nicotine dependence is more better? JAMA. 1995;274(17):1390–1.
36. Hurt RD, Dale LC, Offord KP, Lauger GG, Baskin LB, Lawson GM, et al. Serum nicotine 

and cotinine levels during nicotine-patch therapy. Clin Pharmacol Ther. 1993;54(1):98–106.
37. Hays JT, Leischow SJ, Lawrence D, Lee TC.  Adherence to treatment for tobacco depen-

dence: association with smoking abstinence and predictors of adherence. Nicotine Tob Res. 
2010;12(6):574–81.

38. Schnoll R, Leone F, Veluz-Wilkins A, Miele A, Hole A, Jao NC, et al. A randomized controlled 
trial of 24 weeks of varenicline for tobacco use among cancer patients: efficacy, safety, and 
adherence. Psychooncology. 2019;28(3):561–9.

39. Crawford G, Weisbrot J, Bastian J, Flitter A, Jao NC, Carroll A, et al. Predictors of vareni-
cline adherence among cancer patients treated for tobacco dependence and its association with 
smoking cessation. Nicotine Tob Res. 2018;21(8):1135–9.

40. Bader P, McDonald P, Selby P. An algorithm for tailoring pharmacotherapy for smoking ces-
sation: results from a delphi panel of international experts. Tob Control. 2009;18(1):34–42.

41. Rose JE, Behm FM. Combination varenicline/bupropion treatment benefits highly dependent 
smokers in an adaptive smoking cessation paradigm. Nicotine Tob Res. 2017;19(8):999–1002.

42. Fu SS, Rothman AJ, Vock DM, Lindgren B, Almirall D, Begnaud A, et al. Program for lung 
cancer screening and tobacco cessation: study protocol of a sequential, multiple assignment, 
randomized trial. Contemp Clin Trials. 2017;60:86–95.

43. Collins LM, Murphy SA, Bierman KL. A conceptual framework for adaptive preventive inter-
ventions. Prev Sci. 2004;5(3):185–96.

44. Leone FT, Schnoll RA. Reframing the varenicline question: have anecdotes and emotional 
filters clouded our decision making? Lancet Respir Med. 2015;3(10):736–7.

45. Anthenelli RM, Benowitz NL, West R, St Aubin L, McRae T, Lawrence D, et  al. 
Neuropsychiatric safety and efficacy of varenicline, bupropion, and nicotine patch in smok-
ers with and without psychiatric disorders (EAGLES): a double-blind, randomised, placebo- 
controlled clinical trial. Lancet. 2016;387(10037):2507–20.

46. Strong DR, Uebelacker L, Fokas K, Saritelli J, Matsko S, Abrantes AM, et al. Utilization of 
evidence-based smoking cessation treatments by psychiatric inpatient smokers with depres-
sion. J Addict Med. 2014;8(2):77–83.

47. Fagerström K, Aubin H-J. Management of smoking cessation in patients with psychiatric dis-
orders. Curr Med Res Opin. 2009;25(2):511–8.

48. Sachs D. Medical management of tobacco dependence: concepts and treatment objectives. In: 
Hodgkin JE, Celli BR, Connors GL, editors. Pulmonary rehabilitation: guidelines to success. 
4th ed. St. Louis, MO: Mosby Elsevier; 2009. p. 234–68.

49. Balmford J, Borland R, Hammond D, Cummings KM. Adherence to and reasons for prema-
ture discontinuation from stop-smoking medications: data from the ITC four-country survey. 
Nicotine Tob Res. 2011;13(2):94–102.

50. Hays JT, Ebbert JO.  Adverse effects and tolerability of medications for the treatment of 
tobacco use and dependence. Drugs. 2010;70(18):2357–72.

T. A. Fisher and F. T. Leone



91

51. Hughes JR, Keely JP, Niaura RS, Ossip-Klein DJ, Richmond RL, Swan GE.  Measures of 
abstinence in clinical trials: issues and recommendations. Nicotine Tob Res. 2003;5(1):13–25.

52. Leone FT, Evers-Casey S. Developing a rational approach to tobacco use treatment in pulmo-
nary practice. Clin Pulm Med. 2012;19(2):53–61.

53. Chang EHE, Braith A, Hitsman B, Schnoll RA. Treating nicotine dependence and preventing 
smoking relapse in cancer patients. Expert Rev Qual Life Cancer Care. 2017;2(1):23–39.

54. Robinson JD, Li L, Chen M, Lerman C, Tyndale RF, Schnoll RA, et al. Evaluating the tempo-
ral relationships between withdrawal symptoms and smoking relapse. Psychol Addict Behav. 
2019;33(2):105–16.

55. American college of chest physicians. Smoking and Tobacco Use [Internet]. 2021. https://
foundation.chestnet.org/lung- health- a- z/smoking- and- tobacco- use. Accessed 16 Dec 2021.

56. Leone FT, Evers-Casey S, Graden S, Schnoll R, Mallya G. Academic detailing interventions 
improve tobacco use treatment among physicians working in underserved communities. Ann 
Am Thorac Soc. 2015;12(6):854–8.

57. Evers-Casey S, Schnoll R, Jenssen BP, Leone FT. Implicit attribution of culpability and impact 
on experience of treating tobacco dependence. Health Psychol. 2019;38(12):1069–74.

58. Leone FT, Evers-Casey S, Graden S, Schnoll R. Behavioral economic insights into physician 
tobacco treatment decision-making. Ann Am Thorac Soc. 2015;12(3):364–9.

59. Sheffer C, Anders M, Brackman SL, Steinberg MB, Barone C. Tobacco intervention prac-
tices of primary care physicians treating lower socioeconomic status patients. Am J Med Sci. 
2011;343(5):388–96. http://www.ncbi.nlm.nih.gov/pubmed/22008779

60. Jorenby D. Clinical efficacy of bupropion in the management of smoking cessation. Drugs. 
2002;62(2):25–35.

61. Alonso-Coello P, Oxman AD, Moberg J, Brignardello-Petersen R, Akl EA, Davoli M, et al. 
GRADE evidence to decision (EtD) frameworks: a systematic and transparent approach to 
making well informed healthcare choices. 2: clinical practice guidelines. BMJ. 2016;353:i2089.

4 Pharmacotherapy for the Treatment of Tobacco Dependence

https://foundation.chestnet.org/lung-health-a-z/smoking-and-tobacco-use
https://foundation.chestnet.org/lung-health-a-z/smoking-and-tobacco-use
http://www.ncbi.nlm.nih.gov/pubmed/22008779


93

Chapter 5
Non-Pharmacologic Approaches 
to Tobacco Cessation

Shrey Patel, Brandon Reed, and Neal Doran

 Behavioral and Non-Pharmacological Approaches 
to Tobacco Cessation

Behavioral interventions play an important role in tobacco cessation by conferring 
skills for managing behavioral and psychological factors (e.g., negative moods, 
smoking urges, fluctuations in motivation) that may persist long after the initiation 
of abstinence and can undermine quitting [1]. While pharmacotherapy (varenicline, 
bupropion, and/or nicotine replacement therapy [NRT]) should be considered the 
first-line intervention in most cases [2], pairing behavioral interventions with phar-
macotherapy substantially increases the likelihood of successful quitting [3, 4]. 
Behavioral approaches are summarized in Table 5.1.

 Conceptual Models

Behavioral Counseling addresses the processes by which cigarette use becomes 
associated with social and environmental contexts (e.g., while socializing or after a 
meal) [5]. These approaches provide practical tools to avoid triggering situations 
and to manage urges. Behavioral interventions can be delivered by healthcare pro-
viders from a variety of disciplines [6] and are typically delivered in individual or 
group formats over 6–12 weeks [7], allowing participants to focus on developing 
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Table 5.1 Non-pharmacological interventions for smoking cessation

Modality or 
approach Benefits and facilitators Challenges and unknowns

Self-help Low-cost, low resource need. Effective 
adjunct to non-tobacco clinical contact

Primarily tested with individuals in 
high-income countries who were 
motivated to quit

Brief advice, 
including 
opt-out

Low-intensity, fits well into existing 
healthcare settings. Effective when 
fully implemented. Can be integrated 
into EHR systems. Improves cessation 
vs. opt-in approaches. Reduces 
healthcare costs

Often not fully implemented. Many 
healthcare settings lack direct access 
to tobacco cessation specialists, and 
connecting patients to external 
cessation resources can be challenging

Telephone 
quitlines

Free to US residents. Increase access 
for those living rurally and those with 
low income. Can be combined with 
pharmacotherapy and/or self-help

Limited utilization (3–4% annual use 
among smokers)

Cognitive and 
behavioral 
counseling

Effective in individual and group 
formats, and as adjunct to NRT and 
pharmacotherapy

Intensive; typically require weekly 
visits for 6–12 weeks or longer. 
Limited evidence for some 
approaches, including motivational 
interviewing and mindfulness-based 
interventions. Limited evidence on 
telehealth efficacy

Contingency 
management

Consistently effective approach to 
treating dependence on nicotine and 
other substances

Efficacy wanes when incentives are 
removed and may not be as effective 
in non-research settings

Text messaging 
and mHealth

Multiple platforms can be used to 
provide evidence-based interventions 
and have the potential to reach 
individuals who have difficulty 
accessing in-person healthcare

Limited evidence to date. Many 
commercially available interventions 
may not include evidence-based 
components

skills across multiple topics. A meta-analysis found that, compared with minimal 
support, individual counseling increased the odds of successful cessation by 57% 
for individuals not receiving pharmacotherapy and 24% for individuals who had 
access to pharmacotherapy [6].

Self-Help Materials include written and videographic media that may be given to 
the patient during a clinician encounter or delivered remotely. Self-help is effective 
compared to no intervention [7] and also appears to be effective as an adjunct to a 
brief clinical contact that does not include tobacco cessation advice but does not add 
incrementally to cessation advice. While some individual findings have suggested 
that tailored self-help materials may be more effective for certain individuals, a 
recent meta-analysis suggested no differences when contact frequency was equal-
ized [8]. Evidence suggests a dose–response effect, where repeatedly providing 
materials over time is more effective than one-time provision [9].

Brief Clinician Advice/Counseling is an effective intervention which can be 
delivered in <3 min [10] and is very cost-effective [11]. Most people who smoke 
visit a healthcare provider annually [2], and these visits are key opportunities for 
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brief interventions. Some providers expect resistance and are reluctant to address 
tobacco use [12], but evidence suggests doing so increases patient satisfaction [13, 
14]. Such interventions are strongly recommended by the US Preventive Services 
Task Force [15] and are consistently effective when provided by physicians and 
other clinicians including nurses and dentists [10, 16, 17]. Brief counseling may be 
especially impactful when delivered in context of an individual’s specific health and 
family situation [2]. The gold standard brief advice/counseling model is the 5 As: 
1—Ask all patients about tobacco use; 2—Advise those who use tobacco to quit; 
3—Assess willingness to make a quit attempt; 4—Assist in the quit attempt (e.g., by 
providing pharmacotherapy, counseling, or referrals); and 5—Arrange follow-up [2].

Cognitive Therapy (CT) is designed to address maladaptive cognitions underly-
ing emotional distress and problematic behavior [18, 19]. Maladaptive cognitions 
include general, sometimes false beliefs about one’s self, world, and future that 
underlie automatic negative thinking. Addressing maladaptive cognitions can mod-
ify the experience of emotions or likelihood of engagement in harmful behavior 
[20]. The literature on CT alone for smoking cessation is limited. A review of 21 
randomized controlled trials (RCTs) found CT superior to brief advice and non- 
specific health interventions (e.g., exercise), but similar to usual care or other mini-
mal interventions [21]. Importantly, most studies included in the review combined 
CT with pharmacotherapy and demonstrated better long-term abstinence than phar-
macotherapy alone, echoing an earlier meta-analysis that focused on CT and NRT 
[22]. More recently, studies have been focused on adapting CT interventions to new 
platforms, including text messaging, smartphone applications (apps), websites, and 
virtual reality [23–27].

Acceptance and Commitment Therapy (ACT) is an offshoot of CT that promotes 
openness to experiencing rather than avoiding aversive circumstances (e.g., urge to 
smoke, anxiety) [28] and has been tested for several disorders including anxiety, 
stress, and substance use [20]. ACT interventions focus on identifying and leverag-
ing an individual’s values to motivate behavior change [29, 30]. One study reported 
that ACT and NRT were comparably effective in a community sample up to 1 year 
after treatment [31]. Another study found that ACT consistently outperformed CT 
among treatment completers over 12  months, although there was no difference 
when including non-completers [32]. However, a study that compared group-based 
ACT against CT failed to detect differences at 12 months [33]. Several recent stud-
ies have evaluated technology-based ACT interventions, with findings suggesting 
short-term efficacy [34–36]. Additional research is needed to better understand 
whether ACT may be superior to traditional CT for smoking cessation generally or 
for specific subgroups of individuals who smoke.

Mindfulness-Based Interventions (MBIs) are based on meditation techniques and 
can be conceptualized as a way of training oneself to be less reactive to both exter-
nal and internal (e.g., emotions, physical sensations) cues that increase relapse risk. 
Similar to ACT, MBIs teach clients to attend to and accept these cues and to be 
aware of their transience; accepting the existence of aversive but temporary experi-
ences, rather than trying to avoid them, is thought to reduce the likelihood of smok-
ing [37]. The evidence on MBI for tobacco cessation to date is limited and mixed. 
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One 2017 meta-analysis concluded mindfulness training was more effective than 
usual care, but included only 4 trials [38]; a second meta-analysis from the same 
year that included 10 trials found no effect [39]. Some recent studies suggest MBIs 
are effective for individuals who are socioeconomically disadvantaged, but others 
do not [40–42]. Additional research is needed to better understand the potential role 
of MBI for tobacco cessation.

Contingency Management (CM) interventions represent perhaps the most con-
sistently effective behavioral substance use treatment [43]. In CM, substance use is 
conceptualized in terms of operant conditioning, in which consequences of a behav-
ior (e.g., use or abstinence) shape future behaviors [44], and participants receive 
reinforcement for maintaining abstinence. If reinforcement is strong enough, this is 
thought to reduce substance use [45]. Two popular models include a consistent 
voucher-based reward [46] and “fishbowl” procedures that utilize a lottery-based 
reward [47]. While reinforcement schedule differs, both have been found effective 
[48, 49]. CM has been shown to be effective for tobacco use [50], and implementa-
tion has traditionally occurred in addiction treatment settings. A review of 21 trials 
for smoking cessation found that 6-month cessation rates for CM were 42% greater 
than controls [51]. The addition of CM has been found to improve cessation com-
pared to either NRT [52] or CT [53] alone. Despite the evidence, CM remains one 
of the least used strategies [54, 55], perhaps due to perceived cost and/or concerns 
about the ethics of rewarding abstinence [56, 57]. Additionally, CM-induced cessa-
tion is typically not sustained once incentives are withdrawn, and there may be 
unintended consequences to implementing CM in a non-research setting [1].

Motivational Interviewing (MI) is a patient-centered, collaborative counseling 
style designed to elicit behavior change by resolving ambivalence [58, 59]. 
Adaptations of MI can be delivered by a variety of healthcare providers and range 
from brief intervention to multi-session Motivational Enhancement Therapy—
including robust assessment, individualized feedback, and follow-up interviews 
[60, 61]. Core techniques are intended to induce change-talk, in which the patient 
expresses reasons or desire for change; these include active listening, reflection, 
expressing empathy, and building self-efficacy [59]. MI has been shown to be effec-
tive, even in brief format, for increasing motivation and likelihood of making a quit 
attempt [62]. However, meta-analyses examining the efficacy of MI for smoking 
cessation have produced mixed results. Heckman et al. [63] found MI superior to 
controls (OR = 1.45, 95% CI = 1.14–1.83), but recent reviews [62, 64] have failed 
to detect a significant effect on cessation, perhaps due to substantial heterogeneity 
in delivery and combination with other interventions. Additional research is needed 
to evaluate the impact of MI alone compared with other active interventions and 
with treatment as usual.

Relapse Prevention: Most attempts to quit tobacco end in relapse, and it has been 
estimated that the average person makes 30+ quit attempts before achieving absti-
nence [65]. Relapses generally occur within hours or days [2], but may also occur 
after months or years of abstinence [66]. Both pharmacological and behavioral 
interventions have high relapse rates [67–69]. A meta-analysis found little evidence 
that behavioral or pharmacological treatments prevent relapse after treatment is 
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terminated, though many studies were characterized by limited statistical power 
[70]. Behavioral treatment appears most likely to be effective during the early stages 
of a quit attempt. However, post-cessation skills training (e.g., strategies for coping 
with smoking urges or negative moods) [55] and ACT [56] may reduce relapse risk.

 Delivery Modalities

Face-to-Face Counseling is the gold standard for behavioral treatment of nicotine 
dependence [1], although the literature includes interventions of considerable vari-
ety in terms of both content, clinician training, and discipline. The 2008 US Public 
Health Service Clinical Practice Guideline (USPHS CPG) [2] states that the average 
abstinence rate was estimated at 16.8% for individual counseling, 13.9% for group 
counseling, and 10.8% for controls. Similarly, a recent review of approximately 
19,000 patients across 49 RCTs [6] determined individual counseling without phar-
macotherapy was 57% more effective than minimal contact, that intensive counsel-
ing was 29% more effective than brief counseling, and that counseling plus 
pharmacotherapy was 24% more effective than pharmacotherapy alone. Outside of 
research settings, implementation of cessation counseling remains limited. A 2018 
survey suggested that only a minority of people receiving bupropion and varenicline 
also received behavioral therapy [71]. Failure to include behavioral therapies may 
also negatively impact pharmacotherapy effectiveness by reducing adherence to 
pharmacotherapy schedules: one study found NRT adherence averaged only 
1–2 weeks in non-research settings, as opposed to the suggested 8–12 weeks [72].

Implementing the 5As Model effectively increases engagement in treatment, quit 
attempts, and abstinence; furthermore, Kruger et al. [73] reported patients receiving 
all 5 elements were 6 times more likely to use FDA-approved pharmacotherapy for 
cessation, and nearly 15 times more likely to use counseling and medication, rela-
tive to those receiving 0 or 1 element. Despite this evidence, the 5 As are not consis-
tently delivered in non-research settings. In a nationally representative dataset from 
2000 to 2015, only 57% of people who smoke and had attended a past-year health-
care visit reported being advised to quit [74]. Some evidence suggests that “Asking” 
and “Advising” cessation is commonplace, but other 5As steps are less so, particu-
larly “Arranging” follow-up [75]. Barriers include lack of knowledge, training, or 
confidence in intervention delivery, time constraints, or uncertainty about insurance 
coverage [76]. The USPHS CPG emphasizes inclusion of other healthcare team 
members (e.g., nurses, medical technicians, roomers) in intervention delivery to 
reduce barriers and increase likelihood of implementation [2].

The Ask, Advise, Refer (AAR) model was formulated as a briefer alternative to 
the 5 As [77]. In AAR, the provider asks and advises cessation, but then refers the 
patient to a quitline for treatment and follow-up. Such passive referrals result in low 
treatment utilization, minimal increase in cessation [78], and thus low overall effi-
cacy [79]. The Ask, Advise, Connect (AAC) model was developed in response. In 
AAC, after asking and advising cessation, the provider alerts an interventionist, who 
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actively reaches out to the patient. In a study comparing clinics randomized to AAC 
or AAR, Vidrine et  al. [79] found that active connection substantially increased 
quitline use: >40% of those who smoked from AAC clinics spoke with a quitline 
provider, compared with <2% from AAR clinics. Additionally, 8% of AAC clinic 
participants received further treatment, versus <1% of AAR clinic participants. 
While this suggests AAC is the most efficacious model to date, the limited engage-
ment across all groups indicates a potential need for additional brief interventions or 
other components addressing motivation to quit.

Tobacco Quitlines are available at no cost to US residents in all 50 states, as well 
as the District of Columbia, Guam, and Puerto Rico [1] and are offered by some 
employers and insurance providers [80]. Quitlines increase accessibility for low 
SES individuals, or those in rural areas [81, 82]. Quitlines have demonstrated effi-
cacy for increasing likelihood of quit attempts and successful cessation, yielding an 
estimated 60% increase compared with minimal or self-help approaches [2]. 
Evidence suggests a dose–response effect; a large systematic review found that the 
odds of cessation were 20–60% higher with multiple telephone counseling calls 
compared with a single call plus self-help materials [83]. Furthermore, evidence 
indicates proactive counseling provided alone or in combination with pharmaco-
therapy is the most effective quitline modality [2]. In a study of individuals with 
lower incomes (n = 2406), the proactive intervention group had a 1-year prolonged 
abstinence rate of 16.5% versus 12.1% for usual care and resource utilization of 
17.4% versus 3.6%. The proactive outreach intervention included tailored mailings, 
free NRT, and intensive telephone counseling, while the usual care intervention 
included access to a primary care physician, insurance-covered NRT, and passive 
referral to a state-sponsored quitline [84]. Despite the benefits, utilization remains 
low with national surveys showing only 3.5%–4.1% of people who currently smoke 
make a quit attempt using a quitline yearly [1, 74].

The Opt-Out Approach involves screening all patients for tobacco use, advising 
all who do use to quit, and offering treatment to all who report use. Screening is 
often prompted by notifications in the electronic health record and performed by 
dependent staff, who may also refer to an internal cessation specialist or external 
resource (e.g., quitline). The provider then advises cessation and connection with 
treatment. Evidence suggests the opt-out approach implemented in outpatient or 
inpatient settings yields greater cessation rates compared to opt-in, where interven-
tion is offered only to those who are motivated to quit [85–87]. Opt-out in inpatient 
medical settings has been associated with reduced healthcare costs in the next year 
[88] and lower odds of readmission during the next 6 months [89].

Traditional interventions have been limited by a lack of broad implementation 
and limited availability to populations with limited access to care (e.g., rural resi-
dents). Technology-based interventions may present an opportunity to overcome 
these barriers. Short Message Service (SMS or Text Messaging) Interventions can be 
used to address motivation to quit, provide cessation tips, and real time counseling 
[1]. SMS interventions are particularly cost-efficient to automate and have small 
positive effects on cessation in high-income countries [90]. Although somewhat 
more costly, personalized two-way SMS interventions have greater odds of both 
short-term and continuous cessation up to 6 months versus controls as found in a 
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meta-analysis of 20 studies (total n = 15,593) [91]. Overall, while variations in key 
intervention features (e.g., message frequency, content, program duration, availabil-
ity of bidirectional messaging) limit broad conclusions, evidence is consistent with 
at least short-term efficacy for SMS interventions [1, 92].

mHealth refers to interventions delivered via digital platforms, typically smart-
phones, although the versatility of technology offers potential to match device pref-
erence [1]. Interactive webpages have been found to be more effective than printed 
materials and yield cessation rates comparable to other active interventions [93]. 
Another factor to consider in mHealth is the use of behavioral interventions. A 
meta-analysis of 45 RCTs revealed that web-based services employing evidence- 
based interventions such as goal-setting and planning, social support, and cost- 
benefit comparison of outcomes had increased short- and long-term efficacy 
compared to platforms that did not employ these tactics [94].

In the last two decades, the use of social media has been on the rise, and most US 
adults regularly engage online [95]. There is preliminary evidence for efficacy of 
web-based interventions that take advantage of online social networks; data suggest 
active engagement in social networks is associated with increased short-term absti-
nence [96]. Initial studies also suggest online communities can be leveraged to 
increase adherence to pharmacotherapy for smoking cessation [97–99].

Smartphone apps are an important mHealth tool. A recent meta-analysis with 
rigorous inclusion criteria found that apps were associated with a mean abstinence 
rate of 33.9% across 7 single-arm trials, although measurement was primarily self- 
report. Additionally, of the 11 trials in this review with control conditions, only 4 
interventions outperformed controls [100]. Importantly, like other technology plat-
forms, the extent to which apps incorporate evidence-based components varies 
widely, making generalization difficult. It is likely that the efficacy of individual 
apps is associated with inclusion of components known to be effective in other 
contexts.

One potentially important innovation of mHealth interventions is Just-In-Time 
Adaptive Interventions (JITAI or JIT), which target moments of relapse vulnerabil-
ity; in theory JIT could provide intervention at the moment it is most needed. To 
date, most JIT interventions have focused on active (i.e., app-initiated) assessment 
of subjective status (e.g., mood, urge to smoke) to determine whether intervention 
is warranted. A recent review highlighted that JITs for addictive behaviors do not 
sufficiently account for the dynamic, individualized nature of relapse risk, and that 
more conceptual, computational, and experimental work is needed to allow for 
RCTs to evaluate their utility [27].

 Implementation Challenges

Significant barriers to implementation include concerns about making time for 
tobacco interventions, lack of training in evidence-supported behavioral interven-
tions, and lack of confidence in delivering interventions during a healthcare visit 
[101, 102]. Some clinicians also hold beliefs about tobacco use (e.g., that smoking 
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improves mood and that mood worsens with cessation) that are inconsistent with 
evidence and discourage intervention [103–106]. Even brief [107] and computer- 
based [108] clinician trainings lead to substantial improvements in understanding of 
clinical guidelines, implementation, and potentially increased abstinence [109]. A 
team approach to tobacco interventions based on the chronic care model appears to 
best fit the outpatient medical setting and can minimize disruption to patient flow. 
Notably, support from system or clinic leadership appears to play an important role 
in the extent to which implementation of systemic intervention occurs [110], and 
additional research is needed to determine whether modifications to the team 
approach can boost leadership buy-in.

Bloom and her colleagues [111] found that providers often bill inadequately for 
services. This results in insufficient reimbursement, due in part to the use of incor-
rect or lower intensity CPT coding, and due to difficulty in obtaining correct billing 
procedure from insurance companies. In addition, the study found that patients who 
should be covered under the Affordable Care Act were being inappropriately 
charged for services. These factors together make seeking and providing cessation 
resources less appealing and would benefit from being addressed at the systems level.

 Special Topics

 Quitting Smokeless Tobacco

Smokeless tobacco (SLT) refers to a variety of products that are chewed, sniffed, or 
held in the mouth. Many different SLT products are used worldwide; in the US 
chew, snuff, and plug tobacco are most common [112]. SLT use is associated with 
cardiovascular disease and death [113], as well as periodontal disease and oral can-
cer [114]. In the 2019 National Survey on Drug Use and Health, approximately 
2.5% of US adults reported active SLT use [115]. SLT varies regionally and is most 
common in rural areas, particularly in the Midwest and Southern US [116].

SLT interventions have received considerably less attention than combustible 
tobacco. A meta-analysis of behavioral SLT interventions found substantial heteroge-
neity, with interventions showing benefit in only 8 of 17 trials. Post-hoc analyses sug-
gested a dose–response relationship, with consistent benefit for interventions that 
combined oral examinations with telephone support [117]. Similarly, another meta-
analysis found strong efficacy of behavioral interventions in conjunction with oral 
examinations, with 71% greater long-term abstinence compared to controls [16]. A 
third meta-analysis found that interventions employing both counselor assistance and 
self-help materials were more effective than self-help alone, particularly with the 
inclusion of NRT (n = 1069) [118]. An RCT of a web-based SLT intervention found 
greater efficacy when the intervention included active components [119]. Web or 
other technology-based interventions may be particularly suitable for SLT given the 
surfeit of individuals in rural areas that may have less access to in-person care.
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 Quitting Nicotine Replacement Therapy

While expert recommendations for smoking cessation encourage the use of NRT, 
there is limited guidance on the cessation and tapering of NRT [2, 120]. To date, two 
studies have found that although concomitant use with cigarettes does occur, harm 
from, and misuse of NRTs is rare [121, 122]. If NRT cessation is desired, another 
study proposed a step-down tapering approach, with long- to short-acting NRTs in 
combination with behavioral intervention strategies administered by counselors 
[123]. Overall, more research is needed to better understand the prevalence and 
consequences of long-term NRT use in order to inform the field about the need for 
interventions.

 COVID-19 and Tobacco Cessation: Recent Evidence

There has been considerable interest in the impact of the global COVID-19 pan-
demic on combustible tobacco product use in particular, including the impact on 
motivation to quit, and whether those who smoke may be more vulnerable to infec-
tion or increased symptom severity. In a Dutch study (n = 340) one-third of partici-
pants indicated they were more motivated to quit due to perceived risk of 
COVID-related respiratory pathology [124]. Some recent work suggests that 
tobacco prevalence may fluctuate over time depending on the number of cases in the 
community [125]. As the pandemic has progressed, it has also produced adaptations 
to intervention delivery, including expansion and utilization of tobacco telehealth 
services to meet ongoing patient needs [126, 127]. Data suggest telehealth can be an 
effective approach to tobacco cessation interventions and may even improve engage-
ment [128].

 Transcranial Magnetic Stimulation (TMS)

TMS is a non-invasive brain stimulation technique which induces an inversion of 
electrical charge on neuronal cell membranes, altering their excitability [129]. 
Multiple initial studies demonstrated a relationship between altered activity in brain 
regions associated with tobacco dependence and reductions in tobacco craving and 
use [130]. An RCT (n = 262) of a 6-week repetitive TMS (rTMS) intervention dem-
onstrated substantially greater continuous abstinence at 12  weeks in the rTMS 
group (19%) compared with placebo (9%) using intent-to-treat analyses [131]; 
these findings led to FDA approval of rTMS for smoking cessation [132]. It has 
been suggested rTMS could be integrated into outpatient medical practices, either 
through additional provider training or collaboration with an interventional psychia-
trist [133]. Additional controlled research is needed to evaluate whether rTMS effi-
cacy varies across tobacco use subgroups and to compare efficacy to behavioral and 
pharmacologic interventions.
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 Special Populations

Borrelli [134] noted that subgroups of those who smoke may be less responsive 
to evidence-based treatments (EBT) for smoking cessation if they differ from 
the general population in terms of smoking prevalence, risk for tobacco-related 
disease, risk or protective factors for smoking, treatment engagement or 
response, or perceptions of intervention validity. Individuals who smoke and 
have co-morbid substance use and/or mental health disorders may also be less 
responsive to treatment (see Chap. 6). While there is no single solution to 
designing culturally sensitive programs [135], Schüz and Webb Hooper [136] 
suggest improving tobacco cessation protocols by increasing community-
engaged research—including scientists, medical providers, researchers, and 
community leaders—to help increase the health literacy of its members, to fos-
ter trust, and to create equity in healthcare [137]. Members of a community-
engaged research team would all participate at each stage of a project, from 
conceptualization to measurement of outcomes, and creating a sense of unity 
between minority communities and the academic organizations and medical 
institutions that serve them (See Chap. 10).

 Racial and Ethnic Minority Populations

Individuals from racial and ethnic minority groups are less likely to quit smoking 
and are more likely to relapse when compared to White counterparts. For example, 
historically, African Americans tend to have less success quitting smoking, despite 
comparable prevalence of tobacco use to that of White individuals [138]. When 
compared to White counterparts, Hispanic and African American people have less 
access to primary care [139]. Racial and ethnic minority group members who smoke 
are less likely to receive advice to quit or use counseling and/or medication [74], 
perhaps due to differences in health insurance coverage or income [140]. 
Additionally, while racial and ethnic differences in tobacco prevalence and cessa-
tion are routinely reported, traditional groupings (e.g., Hispanic) may obscure sub-
stantial variability between subgroups [141, 142] that may impact motivation to quit 
and cessation success. Minority communities may also contain other environmental 
factors that discourage cessation, such as increased exposure to smoking cues, tar-
geted tobacco marketing, and the ability to purchase single cigarettes from local 
vendors [136].

Liu et  al. [143] recommend adapting tobacco interventions to accommodate 
unique cultural factors. They suggest untailored interventions might fail for a num-
ber of reasons, including heterogeneous cultural identification and intersectionality 
of cultural expression, failure to address unique stressors that affect minority popu-
lations, high intervention attrition, and discrimination. Matthews et al. [144] dem-
onstrated that adapting a smoking cessation protocol to be more culturally sensitive 
to the specific needs of African American populations predicted better treatment 
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engagement, adherence, and satisfaction. Addressing unique cultural considerations 
will help to address disparities in cessation outreach, interventions, and success for 
racial and ethnic minorities.

 American Indian/Alaskan Native Populations

Cigarette smoking prevalence among American Indian/Alaskan Native (AI/AN) 
populations is particularly high, with 32% smoking daily or near-daily [145]. As a 
result, these groups suffer disproportionately from smoking-related morbidity and 
mortality [146]. Factors that contribute to smoking prevalence in AI/AN popula-
tions include cultural identification with smoking [147], racism [148], and historical 
events including cultural suppression through forced relocation and assimilation 
[149, 150]. The latter may contribute to multiple health disparities through a trauma 
mechanism that elicits hopelessness and powerlessness in subsequent generations 
[150, 151]. Additionally, tobacco has long been used for spiritual and ceremonial 
purposes, which may complicate cessation efforts if these efforts are perceived as 
cultural erasure, particularly from White populations [152]. Their unique cultural 
histories suggest culturally tailored treatment programs are needed to address 
tobacco cessation in AI/AN populations. Initial evidence suggests such adaptations 
may be effective at increasing the reach of cessation interventions [153].

 Sexual Minorities

Sexual minorities smoke at rates nearly twice that of their heterosexual counterparts 
[154, 155], possibly due to stigma, discrimination, and lack of access to culturally 
sensitive health care [156]. Using a nationally representative dataset, McCabe et al. 
[157] found an association between perceived sexual orientation-based discrimina-
tion and past-year cigarette smoking, with respondents who reported the most fre-
quent discrimination being 50% more likely to smoke compared to the average 
respondent. The study also found that sexual minority adults without a history of 
sexual orientation discrimination had higher rates of smoking in the past year when 
compared to heterosexual counterparts, suggesting that other vulnerabilities to 
tobacco use exist for sexual minority populations. Other contributors to elevated 
tobacco use among sexual minority adults include exposure to formal and informal 
pro-tobacco messages. Like other non-majority groups, sexual minorities have been 
directly targeted by tobacco companies’ advertising campaigns [158]. More infor-
mally, those who identify as sexual minorities tend to report higher perceived 
tobacco prevalence among peers [159]. Evidence suggests that those who smoke 
and also identify as members of sexual minority groups are less likely to utilize 
counseling or medication when trying to quit [74], suggesting lower likelihood of 
cessation, perhaps because of the perception that standard interventions do not meet 
their specific needs. Indeed, a review of 19 studies of interventions adapted for 
sexual minority populations suggests that including targeted components (e.g., 
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meeting in friendly spaces, discussing social justice, and discussing relapse triggers 
specific to sexual minority status) can be effective [160], though additional, better- 
controlled studies are needed.

 Smoking and Pregnancy

Smoking during pregnancy confers unique risks, including greater odds of miscar-
riage, low birth weight, perinatal mortality, birth defects, and stillbirth [161–163]. 
In high-income countries, the prevalence of smoking during pregnancy has declined 
[164], with rates currently under 10% [165]. However, up to half of those who 
smoke do not completely quit during pregnancy; risk factors for continued smoking 
include lower socioeconomic status, partner smoking, nicotine dependence, and 
multiple prior pregnancies [166]. Pregnant people who smoke also suffer from asso-
ciated stigma [167], and there are strong associations with stress [168], particularly 
related to race [169], and increased tobacco use.

The US Public Health Service and the American College of Obstetricians and 
Gynecologists both recommend assessing tobacco use routinely for all patients, 
advising cessation for pregnant individuals, and offering effective intervention [15, 
170]. Behavioral interventions are particularly important for pregnant people who 
smoke, as there is inadequate evidence to judge the potential harms of bupropion or 
varenicline, or the efficacy of NRT [15]. Evidence suggests individual and group 
behavioral and cognitive interventions are effective for tobacco cessation during 
pregnancy, including increasing the likelihood of cessation and reducing the likeli-
hood of low birth weight and neonatal hospitalization; behavioral interventions 
should be individualized to each patient’s circumstances and should include motiva-
tional components that focus on the health of the pregnant person in addition to fetal 
health [171–174].

 Shifting Patterns of Tobacco Use

While most interventions target daily smoking, the proportion of those who do 
smoke daily has declined, and other patterns including non-daily smoking and the 
use of multiple products are increasingly common [1, 175, 176]. Individuals who do 
not use tobacco daily are more likely to try to quit, and more likely to be successful, 
but less likely to receive provider advice to quit or to engage in interventions [177]. 
This is a missed opportunity because non-daily smoking confers risk for health 
consequences, particularly cardiovascular and respiratory disease [178, 179]. Some 
initial work suggests that these individuals may be more responsive to messages 
about the potential impact of their behavior on others (e.g., via secondhand smoke) 
[180], but they may also respond well to traditional interventions if offered.

Like intermittent smoking, concurrent use of multiple products is increasingly 
common; up to one-third of adults and nearly half of adolescents who use tobacco 
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report multiple products in the past month, with cigarettes and e-cigarettes (e-cigs/
vapes) being the most prevalent combination [175, 176]. Multiple product use is 
associated with greater nicotine dependence and lower intent to quit [181]. 
Knowledge about the impact of multiple product use on cessation is limited and is 
complicated by the fact that those who smoke may use e-cigarettes and other prod-
ucts with the intent of quitting cigarettes [182]. Some recent evidence suggests 
interventions that address the harm of multiple product use increase intent to quit 
[183], especially targeted self-help materials [7]. However, much more research is 
needed to determine the best approach to cessation among those who use both tra-
ditional and e-cigarettes.

 Young Adults

Although the efficacy of technology-based interventions may be limited by differ-
ences in comfort and skill level in older patients, a recent meta-analysis found that 
a telephone-outreach, SMS, smartphone apps, web, and video were all effective for 
young adults [184]. In particular, evidence suggests SMS interventions may be 
especially effective in this population [185], including those who only use 
e- cigarettes [186], and may have comparable efficacy to traditional interventions 
[187]. Certain behavioral approaches appear highly effective for young adults 
including CBT, Quit-and-Win contests, and personalized multimodal treatment 
[184]. Unfortunately, although there is a higher prevalence of e-cigarette use in 
younger persons, available cessation and prevention resources are typically non- 
comprehensive and non-dedicated to e-cigarette use [188]. Overall, more research 
is needed to target these young adults’ specific needs. (For information on Children 
and Adolescents who use tobacco products, see Chap. 7.)

 Conclusion and Recommendations

Non-pharmacological tobacco cessation interventions are effective as both stand-
alone treatments and as adjuncts to pharmacotherapies including varenicline, bupro-
pion, and NRT [1]. Evidence supports the use of behavioral and cognitive strategies 
in particular. In terms of treatment modality, in-person individual or group counsel-
ing with a tobacco treatment specialist is the gold standard, but has not been widely 
implemented [74]. An alternative approach is state telephone quitlines, which are 
readily available but also substantially underutilized [1]. To address these barriers, 
we recommend the use of brief opt-out clinician interventions in healthcare settings. 
Such models are most effective when the healthcare team provides the referral 
information to a specialty cessation clinician, who reaches out directly to the patient 
who has agreed to referral. Technology-based interventions (e.g., text messaging, 
web-based interventions, mobile phone apps) are also recommended as adjuncts or 
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for individuals who prefer this approach or are less likely to access healthcare sys-
tems. Such interventions are most likely to be effective when they are interactive 
and include components teaching or encouraging evidence-based techniques for 
behavior change.
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Chapter 6
Tobacco Dependence and Marginalized 
Populations: Key Considerations 
for Health Care Providers

Sadia Jama and Smita Pakhalé

 Background: Tobacco, Marginalized Populations, 
and Health Inequities

Tobacco use is a leading cause of preventable death and disease globally. Tobacco 
related illnesses seriously affect every organ in the body including but not limited to 
respiratory and cardiovascular diseases, diabetes, cancers including breast cancer, 
and blindness [1]. While tobacco use has reduced considerably in many high- 
income countries (16–24%), the opposite is the case in the same countries for cer-
tain subpopulations, in particular people experiencing homelessness (68–89%), 
people with mental illness (30–62%), and people with substance use health prob-
lems (56%–93%) [2]. Strong negative correlations are also observed in many coun-
tries between tobacco smoking prevalence and socioeconomic status (SES) [2]. The 
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disproportionate use of tobacco among some populations reflects biological, psy-
chosocial, cultural, economic, and sociopolitical factors [3].

People from low-income and disadvantaged backgrounds have higher levels of 
nicotine addiction which can have a devastating impact on their health. 
Socioeconomically disadvantaged populations are more likely to smoke cigarettes 
earlier in their day, smoke more cigarettes, and inhale each cigarette to a greater 
degree extracting more nicotine and tar per cigarette. They also have a greater likeli-
hood of smoking cheaper brands and hand-rolled tobacco, which have higher nico-
tine levels, resulting in a stronger dependence on nicotine [4]. This increased 
dependence on nicotine can make tobacco reduction less likely, maintaining the 
high levels of tobacco use among disadvantaged populations [4]. Differential vul-
nerability to tobacco is apparent in disadvantaged populations when considering the 
additive interaction between social and economic disadvantage in the context of 
tobacco use. Negative social gradients in tobacco use parallel negative gradients in 
premature death and disease to such an extent that an individual’s health and smok-
ing trajectory are positively correlated with the accumulation of social disadvantage 
over their lifetime [5].

Differential exposure to pressures in the physical and social environments of 
disadvantaged communities can facilitate the start of tobacco use and complicate 
successful quitting. Many of the communities that disproportionally smoke tobacco 
have a preponderance of people who smoke and social norms permissive of smok-
ing with limited supports conducive to quitting. Lower income populations who 
smoke are more likely to have family and/or friends who smoke and to have greater 
levels of nicotine dependency as compared to people who smoke and are from more 
affluent backgrounds. Workplace norms may also encourage smoking with very 
little institutional support to discourage smoking as a result of poor enforcement of 
tobacco control laws in blue-collar workplaces and socioeconomically disadvan-
taged neighbourhoods [5].

Psychosocial factors mediate the relationship between smoking and an individu-
al’s social and economic circumstances. Smoking is often used as a coping mecha-
nism and low risk form of respite for chronic stress experienced by disadvantaged 
populations as a result of unemployment, poverty, social isolation, racism, casteism, 
among other life stressors. In the context of workplace conditions, disadvantaged 
workers have an increased exposure to workplace hazards, job monotony, and limited 
control over their employment. In these workplaces, smoking is often experienced as 
a pastime that increases alertness and general camaraderie between workers [5].

Moreover, the tobacco epidemic is fueled by multinational, national, and subna-
tional corporations and commercial interests that profit from the ongoing trade of 
tobacco products. Tobacco related health disparities are exacerbated by the efforts 
of tobacco corporations, including but not limited to increased availability of 
tobacco retailers in disadvantaged communities [5, 6], targeted advertising to lower 
income and minority populations [5], product tailoring to lower income and minor-
ity populations (e.g., cigars and menthol products), and the funding of minority 
organizations (e.g., black civil rights organizations) to promote and manage the 
perception of tobacco use in minority communities [7]. Equitable tobacco control 
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measures will need to include structural and environmental interventions that reduce 
differential exposure and vulnerability to tobacco use in disadvantaged 
communities.

People with serious mental illness (e.g., schizophrenia, depression, bipolar dis-
order) are 2–4 times more likely to smoke tobacco relative to the general popula-
tion, in addition to having a 3–5 times higher mortality rate than the general 
population, mostly due to smoking related diseases [8]. Structural, neurobiological, 
and psychosocial factors have been proposed to explain the disproportionate uptake 
of tobacco use, dependence on nicotine, and reduction in tobacco smoking among 
people with serious mental illness (SMI). People with SMIs also have greater levels 
of cigarette cravings, withdrawal symptoms, motivation to continue smoking, and 
are more likely to relapse to smoking sooner than people without SMIs [9]. Other 
hypotheses that are suggested to understand the relationship between smoking and 
mental health, and that may underpin the high prevalence of smoking among people 
with SMIs, are the self-medication hypothesis and the shared genetic vulnerability 
to tobacco smoking hypothesis. Tobacco smoking may not only influence smoking 
prevalence among people with SMIs but can also trigger the development of mental 
illness since smoking can exacerbate the effect of negative symptoms [10].

The high prevalence of cigarette smoking among people with substance use dis-
orders (SUD) is well documented, with many dying from tobacco related causes as 
opposed to causes related to other drug use [11]. Tobacco use among people with 
SUD is three times that of the general population, and approximately 65–87% of 
people with SUD in treatment report tobacco use. Furthermore, continued smoking 
is found to be strongly associated with SUD relapse post-treatment [11]. People 
who smoke and participate in SUD treatment also experience more medical prob-
lems when compared to their counterparts who do not smoke. Despite the common 
belief among health care providers that quitting tobacco and other drug use may 
result in poorer SUD treatment outcomes, the opposite is observed in practice with 
poorer SUD treatment outcomes for people who smoke. Furthermore, clinical 
research on cannabis treatment found that cigarette use after treatment was associ-
ated with relapse to cannabis use, and cross-sectional epidemiologic research found 
that nicotine dependence was positively correlated with cocaine remission [12].

Many hypotheses have been suggested to explain the relationship between smok-
ing and substance use relapse. For people with SUD, tobacco use affects the meso-
limbic dopamine system, the same neural pathway implicated in alcohol, opiates, 
cocaine, and cannabis. In fact, nicotine and opiates are equally potent in the brain’s 
pleasure sensing region: the nucleus accumbens [3]. Cigarette use often co-occurs 
with other licit and illicit substance use and may be a trigger for other substance use. 
Preclinical and laboratory research confirm this hypothesis as nicotine has been 
shown to be associated with cravings for stimulants and opiates. The concurrent use 
of nicotine and other substances is also associated with psychiatric and personality 
disorders, both of which make quitting smoking less likely but can increase the 
likelihood of dropping out of substance use treatment. The majority of people with 
SUDs are interested in quitting smoking at levels equivalent to the general popula-
tion with clinical research showing that if they were able to abstain from smoking 
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there would be no increase in other substance use and for some there may even be 
improvements in their abstinence from other licit and/or illicit substances [13]. 
Barriers specific to people with SUDs who smoke include the high prevalence of 
smoking in their social environments and the subsequent pressure to smoke, uncer-
tainty regarding the use of evidence-based smoking cessation aids, and fear of 
relapse to other substance use [14].

Notwithstanding the benefits of reducing or quitting tobacco smoking for SUD 
treatment outcomes, less than half of mental health and substance use treatment set-
tings offer evidence- based smoking cessation medication and treatments. The per-
ception that reducing or quitting tobacco smoking is a low priority relative to other 
substance use treatments, and that it may negatively impact mental health and sub-
stance use recovery has been challenged in the latest research on the topic. Other 
barriers to the provision of support include the absence of provider incentives for 
offering tobacco cessation treatment, reimbursement challenges, and efforts by the 
tobacco industry to oppose smoke free policies in psychiatric facilities and fund 
misleading research recommending tobacco as a form of self-medication for people 
with serious mental health issues [15].

Tobacco use is intimately tied to sociodemographic attributes (e.g., SES or race/
ethnicity) that interact with social, political, regulatory, and contextual factors that 
determine access to privilege and power, shaping the lived experiences of people 
who smoke [1]. Contemporary conceptualizations of tobacco health disparities are 
often limited to one sociodemographic attribute (often SES) and rarely utilize inter-
sectionality to frame the interactions between the many aspects of peoples’ identities 
and the impact of contextual factors and access to power. A multiple systems of 
oppression analysis (casteism, racism, sexism, ableism) can illuminate the impact of 
the experience of systems of oppression on the physical and mental health of indi-
viduals and communities, and the resulting vulnerabilities that can produce a sub-
stance use related health problem [16–19]. This is in addition to the incorporation of 
historical and structural factors in the understanding of tobacco related health dis-
parities. The use of a Critical Race Theory (CRT) perspective, for example, would 
analyse the disproportionate levels of tobacco smoking among racialized popula-
tions in the context of housing, employment, and experiences of racism and discrimi-
nation. A case in point is the discrepancy between the greater quit attempts of Black 
people who smoke juxtaposed against the lower cessation rates of the same popula-
tion. This discrepancy can be explained by the systemic racism experienced by Black 
people in the form of limited access to cessation pharmacotherapies, and mistrust of 
health care professionals and government agencies (e.g., police violence, racism dur-
ing health care encounters). This compounds the everyday race-based discrimination 
experienced by Black people, an experience that is positively associated with smok-
ing and negatively associated with reducing or quitting tobacco smoking [20].

Changing the focus from pathologizing individuals to social systems necessitates 
attention to the differential exposure of marginalized groups to commercial tobacco 
products and the inadequacy of tobacco control measures to protect marginalized 
populations. Identification of the larger structural factors that shape the lived and 
living experiences of individuals and communities reveals the mechanisms in which 
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structural inequities produce individual, societal, and intergenerational harms from 
commercial tobacco use. Equity informed policy and social structural interventions 
are necessary in addressing the disproportionate impact of the tobacco epidemic on 
marginalized communities. In addition to the enforcement of tobacco control mea-
sures (e.g., banning flavoured tobacco), policy changes that address tobacco health 
disparities include increased access to mental health care, affordable housing, 
employment supports, education supports, amid other social structural policies and 
interventions on the root causes of tobacco use among marginalized populations [20].

The psychobiological impact of perceived powerlessness, casteism, racism, and 
social isolation is documented in academic literature and can include chronic stress, 
learned helplessness, anhedonia, and an external locus of control [17, 21, 22]. Each 
of the biopsychosocial experiences independently or along with others can result in 
several tobacco use behaviours that serve as coping mechanisms, complicating 
mood regulation, motivation to reduce or quit tobacco use, and the development of 
severe nicotine dependence [21]. Social network influences can also support a cul-
ture of tobacco use [23], further entrenching tobacco related health disparities as the 
problem of particular segments of society.

Individual lived experiences are compounded by aforementioned structural fac-
tors that include but are not limited to cost barriers to evidence-based treatment for 
tobacco dependence and reduced protection from tobacco free policies [19]. The 
effort to address tobacco related health disparities at the clinical and/or population 
level requires an understanding of the complex landscape of tobacco health dispari-
ties, the failures of tobacco control, and the need for tailored and equity focused 
approaches and interventions.

 Approaches to Tobacco Control, Management, and Treatment

Tobacco control, management, and treatment strategies have had varied levels of 
success, with the prevailing approach starting as public health education targeted at 
the public and health care professionals (mass media campaigns and scientific 
reports, respectively); followed by smoking cessation interventions (health care 
provider brief advice, quit lines); localized interventions (workplace and outdoor 
clean air policies); macro-policy initiatives (taxes on tobacco, banning of tobacco 
advertisements); and broader state/province wide interventions. The strategies and 
approaches have also changed from emphasizing individual psychobiological 
behaviour to social behaviour underpinning changing social norms. The predomi-
nant approach of tobacco denormalization has not been without criticism as dispari-
ties among socioeconomic groups have persisted despite changes in the tobacco 
control landscape of high-income countries.

Perhaps the most unfortunate of the unintended consequences of tobacco control/
denormalization efforts has been the attribution of personal responsibility or the 
ascribing of other negative characteristics to marginalized communities that dispro-
portionately die of tobacco related diseases. This of course ignores the core issue at 
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hand which is unequal access to power [19]. Moreover, while undoubtedly successful, 
anti-tobacco public health campaigns that have denormalized smoking behaviour may 
have had the unintended consequence of stigmatizing smoking and smoking related 
illnesses [24]. Stigma can hinder help seeking behaviour and treatment adherence and 
can be internalized and manifest as psychosocial distress and social isolation [25]. 
The experience of poverty and mental illness can also carry stigma, and thus smoking 
related stigma can compound stigma due to other marginalizing experiences [26].

Tobacco health disparities are not only underpinned by inequitable tobacco con-
trol strategies but also include poorer outcomes when marginalized populations use 
evidence-based treatments (behavioural interventions and pharmacotherapies), unaf-
fordability and limited availability of evidence-based treatments, and in general lim-
ited access to health care, including access to health care provider tobacco treatment 
and management [27]. This is despite the similarity between past year quit attempts 
made by people who smoke in marginalized populations and their counterparts in the 
general population [3]. The persistence of tobacco health disparities is also but-
tressed by the fatalistic attitude towards tobacco use in marginalized populations 
among health care providers, where smoking is often assumed to be an inextricable 
aspect of poverty and/or other experiences of marginalization [28]. This is intensified 
by health care provider barriers to providing evidence-based smoking cessation ser-
vices which include a lack of time to address tobacco cessation, minimal education 
and/or training on tobacco dependence treatment, and lack of knowledge of services 
that can support patients in their quit attempts. This is separate from the added chal-
lenges of supporting marginalized patients (lower income patients, substance using 
patients, patients with serious mental illness) who are less likely to keep follow-up 
appointments and more likely to only present when experiencing distress [29].

Tobacco use among marginalized populations is an undertreated, understudied, 
and underrecognized problem. The social, economic, and health consequences of 
tobacco use are exacerbated by a dearth of tailored interventions and treatments 
tested to be effective for marginalized populations [30]. The current ‘one size fits 
all’ approach to tobacco control, management, and treatment is ineffective in 
addressing the drivers of smoking suggesting that new frameworks that are specific 
to the social, political, and economic contexts of marginalized groups are needed 
[2]. More importantly, a consideration of the unintended and inequitable conse-
quences of tobacco policy and interventions should be undertaken to prevent further 
harm and/or stigmatization of marginalized populations.

 Health Care Providers’ Role in Addressing Tobacco 
Health Disparities

Tobacco harm reduction and cessation are public health priorities as the majority of 
people who smoke are more likely to die from smoking related illnesses [30]. Health 
care providers, however, are unlikely to discuss tobacco use and nicotine 
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dependence with their patients [31]. Clinicians can have a significant impact on 
their patients’ smoking behaviours, ultimately reducing the likelihood of smoking 
related illnesses. Patients who received even brief advice from their health care 
providers are more likely to start a quit attempt and report greater satisfaction with 
the care they received. This is important since the combination of counselling and 
medication more than doubles the probability of success during a quit attempt [32].

Tobacco smoking is a chronic relapsing disease. Nicotine, the addictive sub-
stance in tobacco products, can reach the brain in a matter of seconds following the 
inhalation of a puff of tobacco smoke. Like other chronic illnesses that include 
biochemical and physical determinants, nicotine can augment the effect of numer-
ous neurotransmitters, including dopamine, norepinephrine, serotonin, and 
β-endorphins. Animal models confirm nicotine withdrawal symptoms, and in sce-
narios where animals are given the option of nicotine or food, animals will choose 
to self-administer intravenous nicotine. Withdrawal symptoms can trigger a relapse 
shortly after a quit attempt and even after many years of abstinence. Relapse is 
almost inevitable in the absence of pharmacotherapy [32].

Current approaches to tobacco smoking reduction or quitting are not designed to 
support people who are not ready to quit their tobacco use [33]. At least half of the 
people who smoke, however, would consider participating in an intervention that 
did not require a cessation goal. These types of interventions could reduce the harm 
of tobacco use while also increasing the likelihood of initiating and succeeding at 
future quit attempts [34]. Health care providers can screen patients for tobacco 
dependence and initiate treatment regardless of a patient’s readiness for change 
[33]. Many patients undergo quit attempts, some successfully reducing and/or ceas-
ing tobacco smoking for a considerable period before relapsing. Beginning treat-
ment rather than waiting until individuals are ready to set a quit date can increase 
the likelihood of future cessation. Focusing on helping patients manage the compul-
sion to smoke using pharmacotherapy can increase their willingness and capacity to 
quit, ultimately preparing patients for abstinence. Indeed, cessation rates have been 
observed to increase throughout the pre-cessation (24  weeks) period, suggesting 
that setting a ‘quit date’ too early in the process may be unfeasible and counterpro-
ductive [31].

Initiating pharmacotherapy rather than waiting until individuals are ready to set 
a quit date can help approximately 31% of people who smoke achieve tobacco ces-
sation. In patients with mental health illness, health care providers may be wary of 
using varenicline. While neuropsychiatric adverse events were similar in random-
ized control trials comparing pharmacotherapy with placebo, many providers are 
unlikely to recommend varenicline to their patients with pre-existing mental illness. 
This is despite the considerable benefit with respect to abstinence observed for var-
enicline. Given the devastating impact of tobacco smoking on populations dispro-
portionately likely to have mental illnesses and substance use health problems, 
equitable and evidence informed access to pharmacotherapy is essential to curbing 
tobacco related health disparities. Off-label (higher doses, longer duration) combi-
nation pharmacotherapy and behavioural support will be necessary to address the 
severe nicotine dependence in this population [31].
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The opt-out treatment approach, where everyone is offered treatment regardless 
of readiness to stop smoking with the option to decline treatment if they choose, has 
the potential to equitably address persistent smoking among marginalized popula-
tions while also improving access to evidence-based tobacco treatment [33]. It is 
crucial however to encourage cessation treatment without further marginalizing peo-
ple who smoke and their experience of smoking related illnesses [35]. Patient centred 
care encourages person first language (e.g., people who smoke vs. smoker) and the 
perspective that people are more than their illnesses and dependencies, emphasizing 
a whole person perspective and reducing stigma. Stigma can create barriers to access-
ing health care for people with substance use health problems, with many reporting 
unfair and discriminatory treatment by health professionals, leading to an expecta-
tion of stigmatization by health care professionals that results in delays in accessing 
care and not reporting substance use [36]. An expectation that is not unreasonable 
with one study finding that clinicians ‘agreed more with the notion that the character 
[labeled as a “substance abuser”] was personally culpable and that punitive measures 
should be taken’ [36]. The opposite is also true, where patients report higher self-
efficacy when health care professionals practice patient centred care and person first 
language [36]. This is particularly important when working with marginalized popu-
lations that will require tailored cessation treatments that acknowledge and are 
responsive to the unique challenges (psychological, social, political, economic) such 
populations face when attempting to reduce and/or quit tobacco use [35].

Very little research exists that integrates the lived and living experiences of peo-
ple who smoke. Community Based Participatory Research (CBPR) is a research 
methodology that integrates the multiplicity of factors that can influence health. 
CBPR also promotes the development of innovative, tailored, evidence-based inter-
ventions that can result in community and policy level change. The process of 
knowledge generation in CPBR elevates community knowledge, decentres tradi-
tional forms of expertise, and holds the potential to transform research from a top- 
down expert-driven process to one of co-learning and co-production. The CBPR 
process results in the infusing of local community-based knowledge with tools and 
techniques from disciplinary science, in an effort to better understand and address 
community identified health concerns [37]. The effective use of research in clinical 
and community settings has been limited [37, 38]. Effective translation of evidence- 
based research will require moving past controlled research designs and settings 
into community and practice embedded research partnerships. Equitable engage-
ment and collaboration throughout the research process can improve translation of 
efficacy and effectiveness findings into adoption and practice. CBPR can be a pow-
erful methodology to delineate mechanisms and strategies that improve knowledge 
translation, in addition to producing practice and community-based evidence that 
can be disseminated and scaled for greater impact, particularly in marginalized 
communities and populations [38].

The Ottawa Citizen Engagement and Action (OCEAM) model is a Community 
Based Participatory Action Research (CBPAR) approach implemented by the 
authors to address tobacco related health disparities in a highly vulnerable and mar-
ginalized population, Ottawa’s People Who Use Drugs (PWUD) and homeless or 
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at-risk for homelessness populations [39]. The OCEAM model was operationalized 
in the Participatory Research in Ottawa: Management and Point of Care of Tobacco 
(PROMPT) research study [40], a prospective cohort study that provided evidence-
based tobacco dependence treatment and management, in addition to psycho- socio-
economic supports in the form of peer-to-peer mentoring and life skills workshops 
delivered by community peer researchers (people with lived experience) in a safe 
accessible community-based setting. OCEAM, as implemented in PROMPT, repre-
sented a shift in the treatment and management of tobacco dependence in Ottawa. 
The findings of the PROMPT project show promise for multi-level CBPAR projects 
with PROMPT demonstrating a considerable reduction in cigarette and other drug 
use, and improved psycho-socio-economic conditions [40, 41].

The PROMPT project also demonstrated the value and potential impact of 
addressing social and structural determinants when treating and managing tobacco 
dependence. As an equity-oriented approach to research, the study involved action 
and knowledge production that benefited and was reflective of the communities 
involved. This was accomplished by emphasizing reciprocal knowledge exchange 
within collaborative and equitable partnerships, where clinical and research exper-
tise was balanced with lived experience and context.

 Conclusion

Health care providers can be instrumental in effectively addressing tobacco related 
health disparities. Through the provision of equitable tobacco treatment, tobacco 
use rates among marginalized populations can be reduced and follow the downward 
trajectory that is observed among other groups. Health care providers can also 
engage in critical tobacco research [39, 41, 42] that meaningfully engages with the 
psychological, social, economic, and political dimensions of the tobacco epidemic, 
bringing their unique insights to curbing and reversing the increasing rates of 
tobacco use among marginalized populations.
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Chapter 7
Treating Nicotine Dependence 
in the Pediatric Setting: Adolescents 
and Caregivers Who Smoke

Sarah E. Bauer, Jason R. McConnery, and Theo J. Moraes

 Introduction

 The Pediatric Setting Offers a Unique Opportunity 
and Responsibility to Address Smoking

Pediatricians and health care providers who care for children are tasked with opti-
mizing and maintaining the health and well-being of infants and children. This typi-
cally involves providing guidance and advice to caregivers who then make treatment 
decisions on the child’s behalf. While most decisions directly involve actions on or 
by the child, there are times when pediatric health is modified by caregiver activi-
ties; caregiver smoking is a clear example of this. Given the known impacts of sec-
ondhand and thirdhand smoke discussed here and throughout this textbook, exposure 
to smoking in childhood should be avoided. Thus, it is not surprising that the 
American Medical Association, the American Thoracic Society, and the American 
Academy of Pediatrics, all state that pediatric health care providers have a respon-
sibility to address caregiver smoking [1–3].
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In addition to this responsibility, pediatric health care providers also have a 
unique opportunity to address caregiver smoking. Many caregivers are young, are 
healthy, have busy lives, and may have limited financial means. These factors mean 
that most parents of young children will not interact with their own health care pro-
vider. Moreover, if they do, the average physician interaction is of a limited dura-
tion. Thus, most caregivers will never receive tobacco dependence treatment or 
counseling. By contrast, most children are accompanied by their caregivers for reg-
ular visits in early life for well-baby/child checks and for immunization visits. 
Premature infants, who are at increased risk for poor respiratory outcomes, can 
spend weeks or months as inpatients with their caregivers visiting regularly. Children 
with chronic respiratory diseases such as cystic fibrosis or asthma, who are at high 
risk for the adverse effects of smoking, attend regular outpatient clinic visits to 
receive maintenance health care advice and various medication prescriptions. All 
these interactions mean that pediatric health care providers have an opportunity to 
address caregiver smoking that is not routinely available for other practitioners.

Finally, most caregivers who interact with pediatric healthcare providers value the 
advice that is provided by their child’s provider. They also are more motivated to act on 
advice when the outcomes are framed in the context of their child’s health [4]. Thus, 
pediatric health care providers have a trusted voice in the setting of caregiver smoking.

Despite the recognition that smoke exposure is harmful, and that pediatric health 
care providers have a unique responsibility and opportunity to address caregiver 
smoking, many practitioners feel that addressing smoking is beyond their scope of 
care or beyond their comfort level [5]. Moreover, this lack of comfort often extends 
to primary smoking and nicotine addiction seen in adolescents. In this chapter we 
will address perceived hurdles faced by pediatric health care providers as they look 
to address either caregiver or adolescent smoking and nicotine addiction.

 Caregiver Smoking

 Caregivers Who Smoke: An Opportunity and a Responsibility

It is well accepted that smoking significantly increases the risk of developing type 2 
diabetes, hypertension, dyslipidemia, coronary artery disease, cerebrovascular dis-
ease, along with emphysema and COPD [6]. All these chronic conditions represent 
an enormous impact on quality of life and life expectancy as well as a financial 
burden to the healthcare system and society in general [6]. Outside of these chronic 
conditions, smoking is the leading cause of cancer-related deaths in the USA which 
shortens the lives of countless individuals annually [7].

Pediatric healthcare providers have an opportunity and responsibility to engage 
caregivers in the healthcare system to begin the important work of smoking cessa-
tion. While the benefits to the caregiver who smokes are apparent, caregiver smok-
ing cessation will also positively impact the health of the caregivers’ dependents. Of 
note, the majority of caregivers are open to receiving smoking cessation counseling 
and even medications from their child’s pediatric healthcare provider [8].
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 Epidemiology of Caregiver Smoking

 North America

After decades of aggressive anti-smoking campaigning and robust tobacco control 
policies (excise taxes, indoor smoking bans, Tobacco 21 legislation), the prevalence 
of cigarette smoking has decreased to an all-time low in North America. From a 
peak of 45% in the 1950s, the prevalence of current American adults who smoke has 
fallen to approximately 14%, or 34 million Americans [9]. A similar rate is also 
observed in Canada [10]. Despite these great declines, the rate of reduction in nico-
tine consumption appears to be slowing, as alternative sources of nicotine (such as 
e-cigarettes) become available, and as individuals who currently smoke cigarettes 
continue to struggle to quit.

Tobacco use in North America is not unique to a particular demographic, with 
consumption occurring across the age range; however, various demographics are 
disproportionately affected by tobacco (see Chap. 1). For example, Black Americans 
consume fewer cigarettes per day, but tend to have lower rates of quitting and 
higher mortality rates for tobacco-related cancers [11]. Additionally, minorities by 
sexual orientation have increased odds of using tobacco products, especially 
younger individuals identifying as lesbian, gay, or bisexual [12], which puts them 
at increased risk for negative tobacco-related outcomes. Importantly, many minor-
ity groups may be less likely to seek healthcare advice for themselves due to socio-
economic factors, stigma, or lack of trust in the healthcare system. This makes 
every healthcare interaction an important opportunity, including those sought for 
pediatric care.

While most national smoking surveys do not report on the prevalence of smoking 
specifically amongst caregivers, multiple prospective studies have identified a prev-
alence of around 11–21% [8, 13–15], which is consistent with quoted rates for the 
population at large. Thus, pediatric healthcare providers can expect that smoking 
rates among their patient’s caregivers will mirror what is seen in the general 
population.

An important consideration, however, as discussed below, is that caregiver smok-
ing can contribute to symptoms in children and thus is associated with an increased 
burden of respiratory diseases such as wheezing and asthma. The relative preva-
lence of caregiver smoking among certain patient populations may then be higher 
than the rates seen in the general population by virtue of a selection bias.

 Outside North America

Tobacco consumption and the impact on child health is a global concern. While the 
prevalence of smoking in industrialized countries outside of North America, like the 
UK, is similar to rates seen in North America [16], the prevalence of smoking is 
higher in the world’s emerging economies and developing countries.
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China and India represent two of the world’s fastest growing populations, where 
individuals are also plagued by poor air quality due to industrial pollution. China 
has a prevalence of smoking of 26.6% for those 15 years and older with a signifi-
cant predominance among males (50.5%). Lower socioeconomic status and rural 
living are also associated with the likelihood of smoking in China [17]. Not surpris-
ingly, lung cancer is the most common malignancy in China, making up nearly a 
fifth of all cancer diagnoses in the country, and over a quarter of all cancer-related 
deaths [7].

India has a comparatively lower reported rate of tobacco smoking, with only 
10.7% of individuals over the age of 15 smoking tobacco (again with a male predi-
lection); however, many more consume smokeless tobacco, and a much larger per-
centage of these are women. All told, over 28.6% of Indians (42.4% of men, and 
14.2% of women) use tobacco in at least one of its many forms [18]. The consump-
tion of smokeless tobacco may explain the high rates of head, neck, and esophageal 
malignancies, which lead among men in cancer diagnoses [7].

Between these two highly populous countries, tobacco is used in its various 
forms by nearly 600 million people. This represents an enormous opportunity from 
a global health perspective to reduce both the direct impacts of smoking on the user 
but moreover the indirect impacts of caregiver smoking on children and youth.

 Caregiver Smoking Is Concerning for Dependents

 Secondhand and Thirdhand Smoke

Inhalation from the end of a lit cigarette is considered “firsthand” smoke, though 
this terminology was coined to differentiate smoke inhaled unintentionally by a 
person who is around the cigarette user.

Secondhand smoke (SHS) is defined as inhaled cigarette smoke occurring due to 
direct exposure to the produced smoke within the person’s environment. There are 
two major forms: side stream smoke, which is smoke produced from the burning 
end of the cigarette directly into the environment, and mainstream smoke, which is 
exhaled by the cigarette user into the environment. Side stream smoke is known to 
contain higher concentrations of the toxins in cigarette smoke, compared with main-
stream smoke [19].

Over the last few decades, it has become apparent that negative health effects of 
cigarettes can be appreciated in the absence of a burning cigarette. Thirdhand smoke 
(THS) is exposure that results from cigarette-related particulate matter deposited on 
clothing and surfaces within the environment (for example, the home). These par-
ticulates can become incorporated into dust which is then inhaled or is accidentally 
consumed when particulate matter is transferred onto the hands and then onto the 
face or into the mouth.
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 SHS and THS Are Associated with Adverse Health Consequences

Cigarette smoke has long been identified as harmful to the user, with its first links to 
lung cancer being documented in a seminal paper by Mueller in 1939 [20]. While 
the connection between cigarette smoking and harm to the user’s health became 
increasingly obvious, and there was a reasonable suspicion of harm to those exposed 
to SHS based on biological plausibility. The first studies to show a definitive link 
between SHS exposure and lung cancer were published in 1981 [21].

Increased risk of lung cancer is one of the many now documented long-term 
impacts of SHS exposure. While many of the long-term concerns related to SHS are 
manifested in adulthood, there remain harms associated with SHS exposure for chil-
dren. Moreover, SHS and THS may be more insidious and result in greater expo-
sures than intuitively anticipated. One large cohort study found that approximately 
80% of 3-month-old infants had nicotine metabolites in their urine despite only 2% 
of mothers reporting smoking prior to and throughout their pregnancy [22]. This 
suggests a pervasiveness of exposure that could have widespread impacts on chil-
dren despite falling rates of cigarette smoking in the general population.

Outside of long-term malignancy risk, children and adolescents exposed to SHS 
have more deficits in cognition, more challenging behaviors, and more neurological 
issues compared with unexposed children [6]. The effect on behavior may be pro-
found, as one study identified a dose response to the number of users in the home 
and the likelihood of behavioral impairment, at 1.3-fold for one user, 1.8-fold for 
two users, and 2.8-fold for three or more users in the home [23].

Not surprisingly, SHS exposure is associated with worse outcomes in chronic 
respiratory conditions like asthma [6] and cystic fibrosis [24]. In addition, higher 
blood pressure in childhood is also seen which may increase risk for future cardio-
vascular disease [25]. Consistent with this, maternal smoking during pregnancy is 
associated with increased carotid artery intima-media thickness in adulthood [26, 27].

SHS exposure also contributes to acute disease pathogenesis [6]. As an example, 
infants admitted to a pediatric intensive care unit with bronchiolitis who had SHS 
exposure had a 3.6-fold increased odds of requiring invasive mechanical ventilation 
and a greater length of stay in the PICU [28] when compared to unexposed infants.

While the bulk of exposure data concerns SHS, the paradigm linking exposure to 
adverse health consequences is mirrored with THS exposure. Thus, existing and 
emerging literature confirm that THS exposes children to carcinogens, toxins, and 
lead in particulate matter [19]. Moreover, THS is independently associated with 
adverse pediatric outcomes such as a need for emergency department attendance for 
respiratory viral infections, pulmonary illnesses, and bacterial infections [29].

 SHS Is Associated with Increased Risk of Subsequent Child Smoking

While smoking cessation efforts have improved over time, once someone has devel-
oped a nicotine addiction, success rates are modest at best. Thus, smoking initiation 
remains a critical target. Given that caregiver smoking increases the likelihood of 
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the child initiating smoking, an additional reason to reduce caregiver smoking is to 
prevent smoking initiation in the child.

The Youth Development Survey (YDS), a longitudinal cohort study conducted in 
Minnesota, tracked the smoking behaviors of teenagers and separated them into 
four groups: (1) stable non-smokers, (2) early onset light smokers who then reduced/
quit, (3) late onset persistent smokers, (4) early onset persistent heavy smokers. In 
follow-up studies, the cohort’s children were surveyed for smoking behaviors. 
Compared to the children of stable non-smoking caregivers, all other groups had 
increased odds of the child smoking within the past year. The odds were further 
increased when an older adolescent sibling also had smoked. The older adolescent 
sibling to a child whose parent was an early onset persistent heavy smoker had a 
15-fold increased odds of smoking, which in turn increased the odds of the younger 
sibling smoking approximately sixfold [13]. Given these and similar data linking 
caregiver smoking to child smoking initiation, and the lifelong risk conferred by this 
addiction, multiple authorities such as the U.S. Preventive Health Task Force [30] 
and the Canadian Pediatric Society [31] have identified caregiver smoking as one of 
the most important risk factors to modify in preventing child smoking initiation.

 Screening for and Addressing Caregiver Smoking

Given the prevalence of caregiver smoking and the long-term risks to the child, it is 
critical that pediatric health care providers screen caregivers for smoking. The 
U.S. Health and Human Services Tobacco Use and Dependence Guideline Panel 
recommends the use of the 5 A’s to screen for and address smoking [32], which 
includes Asking about the use of nicotine-containing products, Advising the care-
giver to quit, Assessing current willingness to quit, Assisting in the quit attempt, and 
Arranging follow-up.

More focused on the pediatric situation, the American Academy of Pediatrics 
strongly recommends an abbreviated “3 A” approach. Thus all pediatricians, when 
meeting a caregiver, should Ask (as part of routine screening), Advise (as part of 
anticipatory guidance), Assist (including recommending treatment and arranging 
referrals), and also make a recommendation to implement a formal system of coun-
seling, treatment, and/or referral [2]. Several hurdles to this approach have been 
identified (lack of time, lack of knowledge or training, concern about appropriate-
ness, concerns about limited scope) [33]; however, each can be overcome.

First, recall that most (~70%) people who smoke want to quit [34], and this pro-
portion is consistently seen among smoking caregivers (71%) [14]. Caregivers are 
open to hearing about smoking cessation from their children’s healthcare providers 
and do feel comfortable having smoking cessation aids recommended to them [8], 
though how the message is delivered may need to be tailored to the individual. 
Jennsen et al. studied 180 parents who smoked and identified three main pheno-
types: those that responded to messages focused on the impact of smoking on the 
child (51% of caregivers); those that responded to “gain-framed” messages (35% of 
caregivers); and those that responded to messages pointing out the financial benefits 
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(14% of caregivers). Gain-framed messages stand in contrast to loss-framed mes-
sages (or “risks”), for example, “continuing to smoke will harm your child’s health 
by causing respiratory illnesses like coughs, colds, and wheezing (loss-framed),” 
being less effective than “quitting smoking will improve your child’s health by pre-
venting respiratory illnesses like coughs, colds, and wheezing (gain-framed).” Gain- 
framed messages run the spectrum of gains for the child and family/parent; therefore, 
positive messages emphasizing gains for the child can target the preferences of the 
vast majority of caregivers [15]. This may be reflective of a healthier therapeutic 
relationship created by the non-judgmental perspective that assumes the caregiver 
will quit and does not want to harm their child, as opposed to judgment for continu-
ing to smoke and thereby willfully harming their child.

Second, the age of caregivers is often cited as a barrier related to a perception of 
limited scope for pediatric providers. The American Academy of Pediatrics recog-
nizes an upper age limit of pediatrics at 21 years of age (the end of adolescence) 
[35]. However, the same statement also suggests that arbitrary age limits on care 
should be discouraged. The provision of care beyond these ranges should be facili-
tated in conjunction with the provider’s level of comfort, training, and interest, as 
well as in discussion with the patient and family. Moreover, most medical regula-
tory bodies do not place an age restriction on the provision of care by a licensed 
healthcare provider based on their training alone. Providers are held to the standard 
that they provide care within the scope that they are trained and comfortable. To this 
end and given the importance of caregiver smoking cessation activities, if pediatric 
health care providers are not comfortable addressing caregiver smoking, this gap in 
training must be addressed. In a survey of pediatric residents, 93% of them reported 
receiving less than 2 h of smoking cessation training during residency [36]. In addi-
tion to modifying trainee programs, licensed practitioners can seek additional train-
ing to obtain the expertise and comfort level required to treat caregivers; this training 
can often occur in less than a day. See Chap. 13.

Finally, a lack of time is a challenge that may need to be overcome. However, 
once a health care provider understands how to screen and builds an approach to 
cessation, the time required is not a significant concern and can even be built into 
electronic medical records or pre-clinic screening questionnaires. Pediatric health 
care providers often provide longitudinal care which creates additional opportuni-
ties (and time) for smoking cessation discussions.

 Treatment of Caregiver Smoking

As previously described, the 5 or 3 A’s are a framework to organize an approach to 
caregiver smoking and include the components of Assisting a quit attempt and 
Arranging follow-up; ideally these should fall within the comfort level of pediatric 
health care providers. In the absence of this comfort level, knowledge of local 
resources is essential so that a concrete plan for caregivers can be enacted maximiz-
ing the chances of a successful quit attempt and reinforcing the messaging that 
smoking cessation is an important goal.
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Traditional approaches to smoking cessation involve counseling and pharmaco-
therapy. While older approaches suggested a need for willingness on the part of the 
user, more recent data suggests that treatment should be provided to all individuals 
who smoke, regardless of their intention to quit [37, 38]. These treatment approaches 
will be discussed below. See also Chaps. 4 and 5.

 Counseling

Regardless of the use of pharmacotherapy, effective motivational interviewing con-
tinues to play a role in the management of caregiver smoking cessation. The evidence 
on effective counseling strategies in the pediatric healthcare setting is mixed. A recent 
Cochrane review found that only 24 out of 78 studies examining smoke exposure for 
children demonstrated a reduction in environmental tobacco smoke exposure; strate-
gies ranging from brief advice to educational home visits showed no significant 
improvement on child exposure metrics [39]. However, this does not mean that inter-
ventions are futile as provision of smoking cessation counseling by pediatric provid-
ers has been shown to be effective in impacting caregiver smoking. In a randomized 
study of physician and nurse-based counseling along with telephone advice provided 
to parents of children seen in a pediatric clinic, the odds of 12-month abstinence was 
2.8 times more likely than seen in the absence of counseling [40]. While no specific 
counseling strategy appears to be universally effective, motivational interviewing 
requires limited resources and time and has good evidence from other applications. 
As an example, significant improvement in asthma symptoms has been reported in 
children after their caregivers were exposed to motivational interviewing as a cessa-
tion strategy [39]. One simplified approach to motivational interviewing is illustrated 
below (Fig. 7.1) and involves empathic inquiry into the smoking behaviors, reflection 
of discrepancy between parental goals and behaviors, gently overcoming resistance 
with further empathy, and making an effort to support self-efficacy [41].

Adapted from Treating Tobacco Use and Dependence: 2008 Update

Express 
empathy
• Open-ended questions

• Re�lective listening

• Normalize feelings

• Support autonomy

Develop 
discrepancy
• Highlight discrepancy 

between behavior and 
goals

• Reinforce change

• Deepen commitment

Roll with 
resistance
• Back off and re�lect 

resistance

• Express empathy

• Seek permission to 
provide information

Support self-
ef�icacy
• Help identify past 

successes

• Offer options for small 
steps toward change

Fig. 7.1 An approach to motivational interviewing. (Adapted from Treating Tobacco Use and 
Dependence: 2008 Update)
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 Nicotine Replacement Therapy

Nicotine replacement therapy (NRT) is intended to blunt withdrawal symptoms dur-
ing a quit attempt by replacing the substrate, most commonly in the form of a nico-
tine patch. Other forms also have the benefit of giving the user something to do to 
distract from a craving and replace the physical behavior of holding and inhaling 
from a cigarette, by chewing gum or using an inhaler. NRT overall can be effective; 
the pooled relative risk of abstinence for all forms of NRT relative to control was 
1.55 [42]. Of note, at this point in time, there are no convincing data that nicotine in 
the form of an e-cigarette improves smoking cessation but rather, the use of 
e- cigarettes may lead to ongoing nicotine use.

Despite relatively easy access, most pediatric health care providers do not offer 
NRT when they are actively asking about smoking. For example, Dickinson et al. 
surveyed pediatric hospitalists providing inpatient care and found that 72% did not 
provide NRT or other pharmacotherapy to caregivers who smoked [43]. However, 
when NRT was used systematically with counseling in caregivers of inpatients 
experiencing a prolonged inpatient stay (over 7 days), as many as 50% of caregivers 
were able to quit before discharge [44]. NRT combined with brief advice increased 
the odds of abstinence 1.6 times compared to NRT alone [44], emphasizing the 
importance of combining pharmacotherapy with counseling.

A number of groups have attempted to integrate a more comprehensive smoking 
cessation approach for caregivers into pediatric practice. Curry et al. investigated 
the value of structured smoking cessation interviewing, along with close follow-up 
using a randomized trial design, which showed improved abstinence rates at 3 and 
12 months, at 13.5% for the intervention, and 6.9% for the control group [40]. In the 
same year, Winickoff et al. reported their success with counseling and NRT, though 
this study lacked a control group [45]. In outpatient pediatric settings, a comprehen-
sive cessation program including free nicotine replacement achieved 18% 7-day 
abstinence at 2 months follow-up [4].

The CEASE program (Clinical Effort Against Secondhand Smoke Exposure) 
includes identification of smoking caregivers and documentation of tobacco smoke 
exposure in the child’s medical record. This is followed by motivational interview-
ing structured around the caregiver’s concerns and provision of free nicotine 
replacement therapy and direction to local quitlines. CEASE results in higher provi-
sion of counseling and referral to quit lines; however, the impact on cessation has 
been variable perhaps in part due to the low uptake of NRT [4, 5, 46]. This suggests 
that other strategies may be necessary to achieve optimal success or that some meth-
ods may require a tailored approach and not be universally effective.

 Bupropion

Many antidepressants have been investigated for their potential to contribute to a 
smoking cessation strategy. Bupropion is one of the most studied and has wide- 
ranging effects on dopaminergic, adrenergic, and nicotinic acetylcholinergic 
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receptors [47]. There are no studies specifically examining bupropion in caregivers; 
however, a subgroup analysis of a cessation-targeted RCT using bupropion identi-
fied that participants on bupropion with children in the home were more likely to 
restrict home smoking than those without children (OR 1.75), theoretically reducing 
SHS exposure [48]. Moreover, in pregnant women, bupropion reduced tobacco 
exposure and overall abstinence rates during pregnancy (19% vs. 2%) [49]. 
Unfortunately, the abstinence rates at the end of pregnancy were not significantly 
changed consistent with a recent Cochrane Review that reported non-significant 
effects with bupropion in achieving smoking cessation during pregnancy [50]. To 
the best of our knowledge, there has been no dedicated study assessing the use of 
bupropion to achieve smoking cessation in caregivers.

 Varenicline

Varenicline is a partial agonist of the α4β2 nicotinic acetylcholine receptor which is 
the most common nicotinic receptor subtype in the brain. This has a dual effect of 
blocking the reward pathway release of dopamine induced by nicotine while simul-
taneously providing relief of cravings and withdrawal symptoms [51]. In doing so, 
it simultaneously takes away the urge to smoke (by reducing withdrawal) and breaks 
the vicious reward cycle that perpetuates the smoking behavior. The American 
Thoracic Society recommends varenicline for tobacco-dependent adults over nico-
tine patches, e-cigarettes, and bupropion citing both its superiority in achieving ces-
sation and its reduced risk of serious adverse events [37]; however, there are no 
studies to date specifically examining the utility of varenicline use in caregivers.

 Pediatric Smoking and Vaping

 Epidemiology of Pediatric Smoking and Vaping

Until 1997 there was a trend of increasing combustible cigarette use among high 
school students in the USA.  Over the last decade in particular, this pattern has 
reversed such that between 2011 and 2016, the percentage of high school students 
who smoked combustible cigarettes in the past 30  days declined from 15.8% in 
2011 to 8.0% in 2016. During the same time the use of e-cigarettes increased more 
than seven-fold, from 1.5% in 2011 to 11.3% in 2016 [52]. As a result, for the first 
time in approximately 20 years, overall nicotine use among adolescents began to 
increase [53]. By 2019, 27.5% of high school students and 10.5% of middle school 
students reported using an e-cigarette (see Table 7.1 for glossary of terms related to 
vaping). Furthermore, of high school students who used e-cigarettes, two-thirds 
reported almost daily use, defined as use in 20 out of the preceding 30 days [54]. 
National survey results from 2020 and 2021 suggest a potential trend reversal with 
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Table 7.1 Glossary of e-cigarette products and components

Device Description

E-cigarettes or Electronic 
Nicotine Devices 
(ENDS)

Vaping devices that use a battery to heat a liquid containing nicotine, 
flavorings, or other substances to create an aerosol that can be 
inhaled

Vape pens Vaping device that has a cylindrical shape and looks similar to a pen
Tank devices Vaping device that has a separate storage tank for refillable e-liquid 

and connects to an e-cigarette or mod to create the aerosol 
Rechargeable batteries make them last longer

Ciga-likes Vaping device that is shaped like a combustible cigarette. Frequently 
these are disposable; inhalation at the mouthpiece triggers heating of 
e-liquid

Hookah pens Vaping device similar to e-cigarettes but are frequently disposable, 
focuses on flavors, and allows users to inhale a larger amount of 
aerosol

Modified E-cigarettes or 
Mods

Mechanical vaping device that is modified to fit user preferences 
(e.g., adjustable atomizers, cartridges, and voltage) primarily to 
allow users to inhale a larger amount of aerosol

Vape pods or Pod 
systems

Smaller vaping device that contains a pod prefilled with replaceable 
e-liquid that connects to a rechargeable battery. The battery, 
atomizer, and mouthpiece are built into one piece

JUUL Brand name of a popular vape pod that is shaped like a USB drive

Components of 
E-cigarettes Description

Atomizer Part of the vaping device that aerosolizes the e-liquid by converting 
electricity into heat

Coil Heating component of some atomizers that are made of metallic elements. 
Some metallic elements (e.g., nickel and lead) have been detected in vaping 
aerosols

E-liquid or “juice” Liquid used in vaping that may contain a mix of water, propylene glycol, 
vegetable glycerin, nicotine and/or marijuana, and flavorings that when 
heated create the aerosol

Battery Energy source used to power heating of liquid to create aerosol
Cartridge Section of the vaping device (e.g., tank or pod) that holds e-liquid; can be 

prefilled and replaceable or modifiable and refillable

Methods to use 
E-cigarettes Description

Vaping Inhalation (into the lungs) of an aerosol created by using a vaping device
Dripping Form of vaping where aerosol is created by dripping small amounts of 

e-liquid directly onto a heating element to allow customization
Dabbing Form of vaping marijuana by inhaling aerosol created by heating 

concentrated cannabis oil
Vaping tricks Aerosol is inhaled and then exhaled using different techniques to create 

shapes or forms as entertainment
Adapted with permission of the American Thoracic Society
Copyright © 2022 American Thoracic Society. All rights reserved [77] by M. Eakin
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Fig. 7.2 Types of electronic nicotine delivery devices. (Used with permission from E. Hickman, 
N. Rice and I. Jaspers, UNC Chapel Hill)

use among high school students decreasing to 19.6% in 2020 and 11.3% in 2021. 
Similarly use among middle school students decreased to 4.7% in 2020 and 2.8% in 
2021 [55]. However, the 2020 and 2021 NYTS data collection was affected by the 
COVID-19 pandemic. Participants of the 2021 NYTS had the option to complete 
the survey either at school or another location. Compared to students who partici-
pated at home or some other place, students who participated in a school or class-
room reported a higher prevalence of e-cigarette use [55]. On a global scale, across 
the years similar tobacco and e-cigarette use trends have been reported in other 
countries [56, 57].

E-cigarettes are the most used tobacco products among adolescents [55]. Overall, 
there is a disproportionate use of e-cigarettes among adolescents when compared to 
adults. Since their introduction in the mid-2000s, a wide variety of devices with a 
wide range of nicotine content (see Fig. 7.2 and Table 7.2) and product prices are 
now available. In February 2020, the FDA implemented a policy prioritizing the 
enforcement against the manufacture, distribution, and sale of certain unauthorized 
flavored prefilled pod- or cartridge-based e-cigarettes. However, an overall lack of 
enforcement and regulation has led to the current epidemic of adolescent vaping. 
While prefilled pods or cartridges were still the most commonly used device in 
2020, disposable e-cigarette use increased by approximately 1000% (from 2.4% to 
26.5%) among high school and approximately 400% (3.0–15.2%) among middle 
school current e-cigarette users [58]. In 2021, disposable e-cigarettes became the 
most used product type among both high school and middle school current 
e- cigarette users [55].

In comparison to adults, most adolescent e-cigarette users use flavored 
e- cigarettes. According to the 2021 NYTS, 84.7% of current youth e-cigarette users 
used flavored e-cigarettes, with fruit, candy, desserts, mint, and menthol being the 
most commonly reported flavors [55].
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Table 7.2 Relative nicotine content of electronic nicotine delivery devices

Equivalent number of cigarettes Equivalent number of cigarette packs

Disposables

Puff bar (original) 26–65 1–3
Puff bar (plus) 160 8
STIG 72 3.6
Bidi stick 84 4.2
PODS

JUUL pod 21–35 1–2
Blu liquipod 18–36 1–2
Blu liquipod intense 38–60 2–3
Phix pod 75 4
E-juice (10 mL)

3 mg/mL (0.3%) 30 1.5
6 mg/mL (0.6%) 60 3
12 mg/mL (1.2%) 120 6
35 mg/mL (3.5%) 350 17.7
50 mg/mL (5.0%) 500 25

Used with permission from E. Hickman, N. Rice, and I. Jaspers, UNC Chapel Hill

 The Health Effects of Adolescent Vaping Are Concerning

As discussed elsewhere, tobacco and e-cigarette use have many adverse health 
effects. Particularly concerning with respect to adolescent tobacco and nicotine use 
is the effect nicotine has on the developing brain and the increased risk for long- 
term addiction. Approximately 90% of adult tobacco users initiated tobacco use 
before the age of 18 years.

While there is a perception among young people that vaping is safe, of concern, 
many adolescents do not know what they are vaping. According to the 2021 NYTS, 
15.6% of high school and 19.3% of middle school students reported not knowing 
the e-cigarette brand they typically used [55]. Traditionally there has been a miscon-
ception among adolescents that e-cigarettes with flavors do not contain nicotine. A 
study in 2017 surveyed adolescents and young adults ages 15–24  years old and 
found that 63% of JUUL users did not know the product always contained nico-
tine [59].

It is also clear that even when nicotine vaping is intended, the amount and con-
centration of nicotine are very variable across the span of different e-cigarette 
devices. Many devices can contain the same amount of nicotine as would be equiva-
lent to multiple packs of combustible cigarettes. Pod mods often use nicotine salts 
compared to the freebase nicotine used in other e-cigarette products. Nicotine salts 
have a lower pH which allows for particularly high concentrations of nicotine to be 
inhaled more easily with less irritation. This leads to the possibility of very high 
amounts of nicotine use in a single vaping event.
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Adolescents are more likely to experiment with substances and are more vulner-
able to addiction. As discussed in Chap. 3, nicotine is highly addictive and when 
exposed to the adolescent brain increases the risk for long-term use. From a neuro-
logic perspective, nicotine is neurotoxic to the developing brain. It disrupts normal 
brain development and primes behavioral susceptibility to drugs of abuse, what 
some have termed the “gateway hypothesis.” Nicotine use during adolescence is 
associated with impairments in cognition and behavior that may persist into adult-
hood [60]. The earlier an individual starts using nicotine-containing products, the 
stronger the addiction and the more difficult it is to quit.

There are also emerging data in cell and animal models that vaping nicotine is 
harmful to pulmonary cells leading to disrupted mucociliary clearance, imbalances 
in protease/anti-proteases, and depressed innate immunity [61–65]. Moreover, nico-
tine can cross the placenta and adversely affect the developing fetus [66, 67]. Thus, 
chronic nicotine use is associated with multiple health consequences.

E-cigarette use is an independent risk factor for cigarette smoking [68] and use 
is associated with an increased risk for future smoking initiation and current ciga-
rette smoking [69]. Thus, there is increased risk of adolescents becoming dual users 
of both combustible and e-cigarettes. E-cigarette use is also associated with 
increased odds of marijuana, stimulant, and polysubstance use [70]. Additionally, a 
meta-analysis from 2019 also found a significantly increased odds marijuana use in 
adolescents and young adults who use e-cigarettes [71].

 Adolescents Should Be Screened for e-Cigarette Use

Given the prevalence and health consequences of vaping, it is important that young 
people are asked about e-cigarette use. When screening for substance use in adoles-
cences, confidentiality is essential. Due to age restrictions, most adolescent users 
obtain and use tobacco products illegally. They will often be hesitant to disclose use 
due to the fear of repercussions. Screening should occur in a private setting without 
the caregiver present. Providers should remain empathetic and non-judgmental. 
Adolescents should be encouraged to ask their own questions as well, as they may 
be unaware of the health effects of e-cigarettes and also may not know what sub-
stances are in the products they use. The activities of peers, their support, and/or 
their pressures can play a strong role in the adolescent’s own activities and so asking 
about what friends or what others do and think may be informative. There are a 
variety of screening tools that seek to document duration, amount, and type of 
e- cigarette use including the S2BI or CRAFFT+N [72].

It is important to also screen for concurrent mental health or other contributing 
factors. Like adults, many adolescent users may also have undiagnosed and/or 
untreated anxiety, depression, ADHD, or other mental health issues.

The American Academy of Pediatrics (AAP) recommends using the Ask, 
Counsel, Treat (A.C.T.) Model with the goal of screening every patient starting at 
age 11 years at every clinical encounter. Importantly, discussions, screening, and 
counseling should re-occur during follow-up encounters.
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 Treatment of Adolescent Nicotine Use Disorder

Like treatment of adult tobacco users, treatment of adolescent tobacco and e- cigarette 
users should be tailored based on an individual’s level of use, dependence, and 
readiness for change and should focus on more than just nicotine dependence. As 
discussed above, adolescents are highly motivated by their peers. Addressing how 
changing use patterns may affect peer relationships as well as how peers may nega-
tively or positively impact cessation is essential. Additionally, as with adults, it is 
essential to optimize the diagnosis and treatment of any concurrent mental health 
issue or other substance use/dependence.

Treatment should be offered in a private setting with providers remaining empa-
thetic, non-judgmental, and supportive. While adolescents should be encouraged to 
include their caregivers, the option to receive treatment confidentially should be 
provided and the adolescent’s desires respected.

All adolescent tobacco and/or e-cigarette users should be provided with options 
for behavioral cessation support. There are data that social support with cognitive 
and behavioral coping skills training is effective in promoting cessation in young 
people [73]. However, while there are many options available to deliver this type of 
support (in-person and/or virtual formats; including text-message support, tele-
phone quite lines, smartphone apps, web-based interventions, individual or group 
counseling), a recent Cochrane review suggested the need for more intervention 
data before recommendations could be made with the most promising results thus 
far associated with group based behavioral interventions [74]. As discussed in Chap. 
5, assessing readiness, identifying triggers and barriers, support systems, with-
drawal symptoms, and plans for self-care are important as is regular and close 
follow-up.

Research on the use of pharmacotherapy in the treatment of nicotine and tobacco 
dependence in adolescents is extremely limited. Currently there are no FDA 
approved medications for the treatment of nicotine or tobacco dependence in ado-
lescents less than 18 years of age. A randomized placebo-controlled, double-blind 
study involving 157 adolescents found that varenicline added to weekly smoking 
cessation counseling did not improve 7-day abstinence rates after 12 weeks [75]. A 
meta-analysis of trials in adolescents suggested that pharmacotherapy could increase 
short term abstinence rates; however, this effect was not seen with longer follow-up 
[76]. The authors concluded that further larger randomized studies are needed to 
inform the long-term efficacy and safety of pharmacotherapy in young people. 
While additional trials are certainly possible and warranted, recruiting and consent-
ing young people who vape/smoke while respecting their autonomy and privacy 
makes this work less straightforward for some research ethics boards, thus slowing 
progress. Thus, there is a lack of available evidence for adolescent management. In 
the interim period, while data to guide therapeutic approaches are being generated, 
referring adolescents to practitioners and groups specialized in addiction medicine 
is likely the best approach.
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Considerations can be made for off-label use of NRT. Currently the AAP recom-
mends considering off-label use of NRT in adolescents with moderate to severe 
nicotine dependence. However, research is very limited and non-adherence is com-
mon. Some screening tools to assess the degree of tobacco and nicotine dependence 
in adolescents include the Hooked on Nicotine Checklist (HONC), the Modified 
Fagerstrom Tolerance Questionnaire, and the E-cigarette Dependence Scale.

Overall, research on treatment of adolescent tobacco and nicotine dependence is 
limited and the approach to addressing e-cigarette addiction is imperfect. More 
investments in research to develop and evaluate interventions are needed.

 Summary

In summary, the pediatric health care provider should be prepared to assess and 
manage nicotine use and dependence as nicotine use will negatively impact child 
health and well-being. Caregiver smoking remains prevalent; however, newer 
approaches to the management of adult users, including motivational interviewing 
and independent pharmacotherapy can be incorporated into pediatric care to reduce 
exposure to SHS and THS and minimize youth smoking initiation. Whereas overall 
combustible cigarette smoking has decreased over the past decade, e-cigarette use 
has emerged as an epidemic in adolescents leading to the risk for long-term nicotine 
addiction and the associated health consequences of prolonged use. A lack of data 
of means there are currently no defined pathways to optimally manage the adoles-
cent seeking to quit vaping. The current situation puts an emphasis on the need for 
more research and also highlights the important role of advocacy and guiding policy 
in order to minimize youth initiation and use of e-cigarettes and other tobacco 
products.
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Chapter 8
Treatment of Tobacco Dependence 
in the Inpatient Setting

Alana M. Rojewski, Amanda M. Palmer, and Benjamin A. Toll

 Treatment of Tobacco Dependence in the Inpatient Setting

The effects of tobacco use encompass a broad spectrum of negative health conse-
quences, including disease morbidity, reduced effectiveness of treatments, and mor-
tality [1]. For this reason, tobacco treatment should be promoted and incorporated 
at all stages of medical care. A unique occasion to provide tobacco treatment is 
during an inpatient hospital admission. Importantly, tobacco treatment delivered in 
inpatient hospitals produces the benefits of reduced length of stay and readmissions 
[2]. Hospital-based inpatient tobacco treatment programs capitalize on admissions 
by: (1) capturing tobacco use status of all patients upon admission; (2) providing 
evidence-based treatment for tobacco use during the inpatient stay, and (3) support-
ing treatment following discharge [3]. Using a multidisciplinary approach, inpatient 
stays can serve as the foundation for the complete delivery of the 5As (Ask, Advise, 
Assess, Assist, Arrange follow-up) [4]. Additionally, these programs are able to cap-
ture a diverse array of patients who might otherwise not receive tobacco treatment.

 Benefits of Inpatient Tobacco Treatment Programs

There are several advantages to incorporating tobacco treatment into standard pro-
cedures for hospital admissions. To begin, simply capturing tobacco use status as a 
vital sign upon admission lays the foundation for future treatment and resources [5, 
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6]. Overall data on tobacco use rates within specific sociodemographic groups and 
geographic locations is informative for addressing disparities in disease burden and 
obtaining resources [7]. As the tobacco use and product availability shift, capturing 
tobacco use rates within hospital settings provides a means by which to monitor 
trends in product usage.

Once a patient is identified as consuming tobacco, the hospital setting repre-
sents an advantageous setting to initiate treatment. That is, being admitted could 
be a “teachable moment” for some patients [8]. A teachable moment is when a 
significant health event prompts increased motivation toward health behavior 
change. As related to tobacco treatment, the Teachable Moment Model [9] posits 
that a health crisis resulting in an inpatient stay may prompt the individual to think 
about ways to improve their health and condition. For those who use tobacco, they 
may begin to consider the role of tobacco in their health (either leading up to their 
admission or their health moving forward post-discharge), which could motivate 
change or an attempt at cessation. With the assistance of trained providers who 
engage the individual in effective treatments, this motivation can result in actual 
behavioral changes. The impact of the teachable moment, however, may vary 
based on how smoking-related the health event is perceived to be [10], the indi-
vidual’s sense of self- efficacy for behavior change [11], and the perceived level of 
improvement from  changing tobacco use [12]. Interventions tailored to address 
these factors might strengthen the teachable moment and thus, the motivation for 
change [13].

Patients may arrive at the hospital in varying stages of changes. The 
Transtheoretical Model [14] proposes six stages of change for behaviors such as 
substance use, including tobacco use: (1) Precontemplation, in which the individual 
has no awareness of the behavior change; (2) Contemplation, wherein the individual 
is aware of the need to change and plans to, but has yet to take specific action toward 
changing; (3) Preparation, in which the individual takes preliminary steps toward 
planning to change; (4) Action, wherein the individual has implemented modifica-
tions in their behavior according to plan; (5) Maintenance, in which the behavior 
change is maintained and relapse prevention is the primary aim. The sixth stage in 
the model, Termination or Relapse, completes the cyclical model, although it is not 
a necessary step. Applied to tobacco treatment, the motivation that arises as a result 
of the inpatient stay (i.e., a teachable moment) could prompt an individual to move 
along the stages of change [15] (e.g., moving from contemplation to preparation and 
then action). Inpatient interventions can assess and take advantage of shifts in stages 
of change to promote continued abstinence from tobacco [16].

An inpatient stay that prompts motivation toward tobacco cessation not only 
provides an opportunity for patients to receive treatment, but to actually experience 
abstinence in a supportive environment. Hospitals with smoke-free campuses pro-
mote this healthy behavior; as such, for many, being in the hospital may be one of 
the first and only times patients are asked/required to abstain from smoking for an 
extended period of time, which can be a challenge [17]. Therefore, the treatment 
received while inpatient capitalizes on this experience by reinforcing skill usage, 
medication efficacy, and acute health improvements resulting from tobacco 
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abstinence [18]. A dedicated service that addresses symptoms of tobacco depen-
dence and withdrawal during an inpatient stay is often well-received by hospital 
staff [19]. This period of abstinence may also serve as the foundation for continued 
abstinence from tobacco following discharge. Follow-up support for patients may 
improve long-term treatment outcomes.

Overall, tobacco treatment programs integrated into inpatient settings have sev-
eral advantages that benefit patients’ health and well-being and promote positive 
health behavior change in the form of tobacco abstinence [20]. Although the focus 
on patient outcomes is important, perhaps more compelling for hospital administra-
tion (who may be responsible for initial funding or maintenance of funding of the 
program) is the cost savings. Tobacco treatment programs have demonstrated the 
ability to be cost-effective by utilizing minimal resources embedded within standard 
workflows [21, 22]. Analyses of more resource intensive programs have demon-
strated decreases in readmissions and reductions in future medical care costs for all 
patients treated [2, 23]. Therefore, it benefits hospital systems financially to support 
inpatient tobacco treatment programs. The implementation of programs will vary 
based on the organization and resources at each hospital location. Fortunately, pro-
grams can be established using a variety of means available within the infrastructure 
of each system [3].

 Structure of Inpatient Tobacco Treatment Programs

Table 8.1 shows a sampling of established programs and their structure. These may 
be used as illustrative examples of how the components described in the following 
text are applied within varying settings.

 Identification of Patients

The foundational step to establishing an inpatient tobacco treatment program is to 
determine when and how patients who use tobacco will be identified. In essence, 
tobacco use status should be treated as a vital sign and captured at each instance of 
medical treatment [5]. In the context of a hospital admission, tobacco use status 
should be documented at the time of admission, if possible. Historical records of 
tobacco use from prior appointments may be useful; however, only if recently and 
consistently documented. The process of smoking cessation is dynamic, meaning 
that a patient’s status may change frequently over time [24]. This being said, the 
emergency department is an ideal location for collecting the most recent smoking 
status from all incoming patients and can even be a vessel for implementing a low- 
resource intervention [25].

Patients may be hesitant to disclose tobacco use for a variety of reasons, includ-
ing stigma, unwillingness to change, and cultural barriers [6, 26]. Therefore, pro-
viders collecting these data should be sensitive to such challenges and develop 
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Table 8.1 Example program descriptions and components

Components of program

Program, date 
established

Funding 
source

Counseling 
provided

Pharmacotherapy 
provided

Integrated 
QuitLine 
referral

Integrated 
with lung 
cancer 
Screening 
program

Patient 
referral 
source

University of 
Kansas Medical 
Center; 
Established 
2006

H B NRT X X E, O

Smilow Cancer 
Hospital at 
Yale-New 
Haven 
Hospital; 
Established 
2011

H, NCI QL, OP, 
TXT

NRT, Bu, V X E, O

Medical 
University of 
South Carolina; 
Established 
2014

H, R, 
NCI

B, OP NRT, Bu, V X X E, O

Boston Medical 
Center; 
Established 
2016

H B, OP NRT, Bu, V X X E, O

Johns Hopkins 
Medical 
Center; 
Established 
2018

H B, OP NRT, Bu, V X E

Washington 
University in 
St. Louis/BJC 
Healthcare 
System; 
Established 
2018

H, R, 
NCI

QL, TXT NRT, Bu, V X X E, O

Note: B bedside counseling inpatient, Bu bupropion, E electronic medical record identification, H 
hospital funded, NCI affiliated cancer center received NCI C3I support [53], LCS association with 
lung cancer screening program, NRT nicotine replacement therapy, O opt-out service, OP outpa-
tient counseling, QL state quitline referral, R clinical trial funding, TXT referral to text message 
service, V varenicline, X affirmative of characteristic. Adapted from Palmer et al., 2021 [3]

systems that will accurately and non-judgmentally capture status. Biochemical 
verification of nicotine exposure, such as conducting routine cotinine testing as a 
part of admissions procedures, might provide more accurate estimates of tobacco 
use prevalence [27], but most medical centers are unwilling to take on this 
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additional cost. An additional consideration worth noting is the changing landscape 
of tobacco product use and availability [28]. While cigarette smoking rates have 
been steadily declining, the use of other tobacco products has increased or become 
more prevalent in certain groups. Therefore, asking a patient “Do you smoke?” 
upon admission may be insufficient to capture the specific tobacco product used. 
Collection of tobacco use status should be inclusive of a variety of product types, 
as the use of each has different implications for health risk and nicotine exposure 
[26]. Electronic (e-) cigarettes, for example, are commonly used by those who quit 
smoking, but are also used at increasing rates by individuals who currently smoke 
cigarettes and those without prior tobacco use history [29]. Other non-combustible 
nicotine delivery products, such as dip/chew, nicotine pouches (non-tobacco; e.g., 
On!), hookah, and heat-not-burn devices (e.g., IQOS), are less common but still 
worth documenting in patients’ medical records [26]. Finally, more liberal price 
and flavor policies for little cigars/cigarillos influence their use by certain sociode-
mographic groups [30].

Once the tobacco use status of patients is collected, the most effective approach 
is to provide tobacco treatment to all identified tobacco users. This approach, labeled 
“opt-out,” ensures that all patients receive tobacco treatment as standard care [31], 
rather than an “opt-in” approach wherein patients must request to receive such ser-
vices. At first this may appear to be an ineffective and uneconomical strategy, given 
that admitted patients did not request the service. That is, patients will inevitably be 
in various stages of change with regard to their tobacco use. To address this, patient 
engagement can be enhanced by using Motivational Interviewing (MI) [32] tech-
niques, described later. Indeed, studies have demonstrated that opt-out approaches 
are feasibly implemented with minimal resistance from patients and have successful 
outcomes [33]. In an analysis of an existing tobacco treatment inpatient program, 
those who opted-out were more likely to be male, underinsured, younger, and less 
motivated to quit [34]. This reiterates that programs should capture demographic 
data on all patients, including those who opt-out of treatment, in order to identify 
priority groups that require more support for engagement.

 Staff and Providers

Following the identification of patients who will receive tobacco treatment, the next 
step is to determine the entities that will be providing treatment. Once again, pro-
grams may be flexible and capitalize on existing resources to ensure all patients may 
receive treatment [3]. With increased funding and support from hospital administra-
tion, programs have the ability to support specialized staff and providers for the 
treatment program.

An easily accessible resource available to all hospitals in the USA is state-run 
Quitlines (1-800-QUIT-NOW) [35]. Quitlines are staffed by trained tobacco treat-
ment counselors and offer a variety of programs, based on state resources. Individuals 
can call the Quitline directly to speak to a counselor for on-demand support, or they 
can enroll in a program in which they receive proactive calls at scheduled times. 
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Many Quitlines have funding to provide free pharmacotherapy to callers [36], mak-
ing this an excellent resource for those who are underinsured. Additionally, many 
Quitlines have capitalized on advancements in technology, providing text- messaging 
programs and web-based content. Given the comprehensive reach and accessibility 
of Quitlines, hospitals may elect to refer all of their identified tobacco users to the 
Quitline upon admission, during, or following their hospital stay [37]. This ensures 
all patients have the opportunity to receive quality, evidence-based support and 
resources upon discharge. However, a referral to the Quitline will only be effective 
if the patient opts in to the service by initiating the call or answers the phone to 
engage if they are proactively contacted by the Quitline. Indeed, research on engage-
ment with quitline services after discharge from hospitalization is needed.

Providers already established in the inpatient setting, such as physicians, nurses, 
social workers, pharmacists, and medical assistants can provide referrals, counsel-
ing, medications, and other tobacco cessation support to patients [3]. This requires 
assessment of tobacco use and treatment dissemination to be integrated into existing 
workflows to reduce provider burden [21]. Alternatively, inpatient programs may 
staff a specialized tobacco treatment provider to conduct inpatient assessments, 
counseling, and referrals with all identified patients. A more cost-efficient option for 
these positions may be to utilize existing fellowship and residency programs (e.g., 
medical residents, psychology interns, practicum students, etc.) by creating a 
tobacco treatment rotation in which trainees can gain exposure and experience with 
providing brief tobacco treatment interventions.

Importantly, providers should have foundational and contemporary knowledge 
in tobacco use disorder etiology and treatment approaches (See Chap. 13). This can 
be achieved by sponsoring staff who complete a Tobacco Treatment Specialist train-
ing [38]. National Certificate in Tobacco Treatment Practice (NCTTP) trainings are 
hosted by the Association for Treatment of Tobacco Use and Dependence, Inc. 
(ATTUD), and the Council for Tobacco Treatment Training Programs (CTTTP). 
Successful completion of an accredited program demonstrates competency to pro-
vide effective, evidence-based interventions for tobacco dependence, as well as edu-
cating other health care professionals about tobacco dependence treatments.

Comprehensive inpatient tobacco treatment programs often have a variety of 
interdisciplinary providers that work collaboratively to provide care. For instance, 
counselors may visit patients and recommend medications to be filled and adminis-
tered by a pharmacist, nurse, nurse practitioner, physician’s assistant, or attending 
physician. Administering medications during hospitalization or upon discharge 
generally increases rates of abstinence [39]. Following discharge, programs may 
provide referrals to state Quitlines [22], or to other relevant programs in the system, 
such as lung cancer screening programs [3] or outpatient tobacco treatment pro-
grams within the broader hospital system. Inpatient tobacco treatment programs 
may also establish relationships with community health centers and other relevant 
organizations to provide local resources to discharged patients who are underin-
sured. However, utilization of these programs and resources following discharge is 
low; future research should address this limitation [40].
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Overall, tobacco treatment programs can be established and implemented in 
multidisciplinary team settings with a variety of resources. This can be achieved 
through flexibility in the services provided and the providers of the services. 
Instituting these practices should be done mindfully such that existing inpatient 
workflows, standards, and procedures are not interrupted, but rather include tobacco 
treatment along with the other vital signs.

 Billing and Funding

A critical component to the development and maintenance of inpatient tobacco 
treatment programs is obtaining funding to create and maintain such a program [3]. 
Programs that are just starting out may consider applying for grant funding. This 
could be used to establish a program and track its feasibility and acceptability, or 
funds can be used to expand or improve an existing program in need of further 
resources. Grant funding may also be used to test an integrated intervention (i.e., an 
inpatient tobacco treatment program) and demonstrate improved health outcomes. 
These data can then be used to leverage further funding from hospital administra-
tion for the continuation of the program. Integrating research into a comprehensive 
inpatient tobacco treatment program provides additional resources, which may 
include staff trainees (e.g., postdoctoral fellows, students), to further support the 
program. Additional sources of funding may include faculty start-up funds or 
departmental funds from universities and hospital systems. Departments of public/
population health, prevention, cancer, and psychiatry may be particularly interested 
in funding inpatient tobacco treatment programs. Another option is to consider inte-
grating tobacco treatment into service models such as the Hospital Readmissions 
Reduction Program (HRRP). Many of these programs have penalties or bonuses for 
meeting quality metrics within specific conditions (e.g., COPD, acute myocardial 
infarction) and could improve their health outcomes and reduce avoidable readmis-
sions with adequate tobacco treatment. Finally, hospital systems that are federally 
funded (e.g., NCI-designated Cancer Centers) may leverage resources to expand 
and improve tobacco treatment services [41].

To supplement funds, qualified providers may bill for outpatient services, includ-
ing tobacco treatment services following hospital discharge. The most sustainable 
funding mechanism is protected funds from the larger hospital systems; however, 
these may be the most challenging to obtain and sustain. For this reason, it is imper-
ative that all programs track treatment use rates, engagement, and relevant outcomes 
in order to leverage cost benefits of maintaining inpatient tobacco treatment pro-
grams. This may include data related to length of stay, readmissions, and future 
medical costs, which represent cost savings, but also increased referrals to services 
such as lung cancer screening which accrue income for the hospital. Demonstration 
of reduced readmissions of uninsured patients, which represents large cost savings 
to major medical centers, may be persuasive to hospital administrators when 
attempting to fund such programs and can offset the cost of tobacco treatment.
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 Integration in the Electronic Health Record (EHR)

EHR features can be used to quickly identify patients who endorse tobacco use 
through development of specific workflows that provide lists of patients to providers 
[42]. Best Practice Advisories (BPAs) are standard programs that capitalize on 
tobacco use status treated as a vital sign by automatically alerting tobacco treatment 
providers to patients in need of cessation support [22]. Additionally, BPAs and order 
sets can be created to automatically refer patients to a state Quitline or another out-
patient service as needed. Decentralized approaches can be used alongside brief 
counseling from providers to add medication requests, Quitline referrals, and fol-
low- up orders, thus encompassing a “closed loop” referral. Because these approaches 
are embedded in workflows, the cost of implementation is low [21, 43].

All inpatient tobacco treatment programs should utilize the EHR within their 
broader hospital system to document and record any level of treatment provided to 
admitted patients. Collecting information on treatment receipt and outcomes will 
provide data for future use in research on improving treatment protocols and obtain-
ing additional financial resources to sustain the program. Provider participation 
with the inpatient treatment program, whether it be through making referrals, fulfill-
ing medication requests, or supporting the program in another way, can be captured 
in the EHR and used to provide feedback to teams and departments. This may 
improve provider engagement and also identify clinics or departments that require 
further training or support to make referrals. Finally, documenting the receipt of 
tobacco treatment in the EHR showcases the provision of tobacco treatment and 
allows providers who see the patients at subsequent appointments to view a compre-
hensive record of their tobacco use status, along with any treatment provided or 
recommended. Given the context of the inpatient hospitalization, these providers 
may be able to utilize the momentum from the initial teachable moment to provide 
follow-up care and support for those trying to quit.

Altogether, hospital systems can flexibly combine various resources and treat-
ment components to create an impatient program that is suited to the needs of their 
patient populations and can be feasibly integrated into existing workflows. Once the 
structure of the program has been established, the specific treatment components 
(counseling and medications) may be developed, implemented, and adapted [3].

 Inpatient Counseling Strategies

 Bedside Counseling

Tobacco treatment services in the inpatient setting can be delivered like any other 
ancillary hospital service in the patient’s room. A tobacco treatment specialist or 
healthcare worker trained in tobacco treatment may consult with a patient at the 
bedside. This counseling is often brief in nature with the goal of assessing the 
patient’s tobacco use history and current motivation to quit and providing strategies 
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for managing cravings while inpatient and during the transition after discharge. 
Additional motivational interviewing may be required if the patient reports low 
motivation to quit. Cognitive behavioral practical counseling is another useful coun-
seling strategy aimed at recognizing triggers for smoking and relapse, developing 
coping skills, and providing basic information about quitting. This type of opt-out 
smoking cessation service for hospitalized inpatients is feasible to implement, well 
accepted by patients, and increases short-term abstinence [33, 44].

Empirical evaluations of bedside counseling have demonstrated the efficacy of 
these interventions for both smoking abstinence and related healthcare concerns. 
People who smoked engaged in a visit with a hospital-based tobacco treatment ser-
vice while admitted had lower rates of readmission at 30, 90, and 180 days follow-
ing discharge [2]. Further, starting smoking cessation counseling in the hospital and 
continuing it for at least 1 month after discharge increases long-term quit rates by 
37% [20]. Quitting tobacco will also improve overall health outside of their reason 
for admission. For example, if an individual is hospitalized for injuries sustained in 
a car accident, but they also happen to have hypertension, quitting smoking during 
admission and maintaining abstinence after discharge can improve their hyperten-
sion and reduce the likelihood of future cardiovascular-related admissions.

Given the multifaceted complications that may arise in the inpatient setting, there 
are several practical considerations to keep in mind when offering tobacco treat-
ment at the bedside. Treatment providers may be “stopping by” the patient’s room 
only to find that they need to return later if the patient has been taken for a proce-
dure. Providers may also find the patient sleeping, incoherent, or intubated. It is 
important that providers address these concerns in a compassionate but assertive 
manner, such that care is provided in the context of these issues.

 Post-Discharge Counseling

Connecting patients to counseling after discharge is important to reduce their risk of 
relapse. Indeed, interventions that began during admission and continued with sup-
portive contacts for at least 1 month after discharge increased smoking cessation 
rates after discharge (risk ratio [RR] 1.37, 95% confidence interval [CI] 1.27–1.48) 
[20]. Discharge paperwork and follow-up appointment scheduling could include 
either referrals to outpatient counseling for tobacco treatment or to the state smok-
ers’ quitline. Indeed, offering quitline referral regardless of the patients’ readiness 
to quit expands the reach of quitline counseling and may connect the patient to a 
needed service during this vulnerable time period [45]. These referrals could be 
incorporated into the EHR such that referrals are automatically generated or contact 
information is generated on the discharge paperwork. However, if the hospital sys-
tem has the capacity to conduct a “warm handoff” to the quitline (i.e., where a 
patient is placed directly on the phone with a quitline counselor), enrollment num-
bers are much higher compared to fax referral [46]. To remove the staffing burden 
of warm handoffs and referrals, some programs rely on Interactive Voice Response 
technology to assess smoking status after discharge and connect individuals to 
counseling services (e.g., outpatient or quitline) [33].
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 Inpatient Pharmacotherapy Considerations

 Types of Medication

Any tobacco treatment pharmacotherapy that is recommended for the general popu-
lation is acceptable to give in the inpatient setting, with the goal to begin treatment 
immediately upon admission to reduce acute withdrawal from nicotine [47]. See 
also Chap. 4. The FDA has approved 5 forms of nicotine replacement therapy (NRT; 
patch, gum, lozenge, nasal spray, or inhaler) and 2 additional pharmacotherapies 
(varenicline and bupropion) for smoking cessation. All of these pharmacotherapies 
are tolerable and have been shown to be more effective than placebo for smoking 
cessation, though dual NRT (long-acting patch plus short-acting gum, lozenge, 
nasal spray, or inhaler) or varenicline have demonstrated the highest quit rates and 
are considered first-line pharmacotherapy options for most individuals [4, 47, 48]. 
It is also notable that most hospitals do not routinely stock the nicotine nasal spray 
or inhaler, making these options more difficult to prescribe.

An individual who is admitted to the hospital and is expected to abruptly stop 
smoking will need the most rapid acting form of pharmacotherapy for symptom 
alleviation. In this case, dual NRT will be effective for most patients in terms of 
reducing the likelihood of acute withdrawal and craving for cigarettes during admis-
sion. NRT is safe and effective and there are few contraindications to using NRT in 
the inpatient setting. Varenicline and bupropion can also be started on admission. 
However, especially in the case of varenicline, craving alleviation can take up to 
1 week as the blood concentrations reach their peak. Additional considerations for 
comorbidities exist with varenicline and bupropion that may warrant a review of 
other prescriptions or comorbid diagnoses (e.g., history of seizures or chronic kid-
ney disease). Moreover, most clinicians will want to appropriately follow patients 
who start on bupropion or varenicline.

Regardless of the pharmacotherapy option selected, beginning pharmacotherapy 
in the inpatient setting has been shown to increase the likelihood of medication 
uptake following discharge [49] which may increase long-term engagement with a 
quit attempt [39]. A recent evaluation of an opt-out electronic heath record-based 
tobacco treatment consult service at an urban safety net hospital was effective at 
increasing NRT use during and following admission, as well as increasing absti-
nence rates following discharge [50].

 Post-Discharge Medications

Discharging a patient with smoking cessation pharmacotherapy can help to prevent 
relapse once the patient has returned to their home environment. The post-discharge 
time period has a high rate of relapse as the abstinence requirements in place during 
admission no longer apply. For example, one study found that 37% of inpatients 
who had previously reported interest in quitting relapsed to smoking within 1 h of 

A. M. Rojewski et al.



159

leaving the hospital [51]. However, the provision of discharge medications for 
smoking cessation is not universally provided. One study demonstrated that only 
41% who requested a quit smoking prescription upon discharge actually received 
one [49]. Indeed, receiving inpatient NRT predicts receipt of a post-discharge pre-
scription for NRT [52]. Thus, engaging people who smoke with pharmacotherapy 
while inpatient has a positive impact on their likelihood of abstinence and continu-
ation of care following discharge.

 Summary, Challenges, and Future Directions

The hospital inpatient setting is an ideal venue to provide health-improving and 
cost-saving treatments for tobacco dependence. Moreover, and as reviewed in this 
chapter, not providing tobacco treatment is a missed opportunity to improve the 
health of a captured audience who will likely be forced into a short period of tobacco 
abstinence. That being said, there are several challenges to providing care in the 
hospital setting, the biggest of which is the creation and maintenance of a sustain-
able dedicated tobacco treatment program [3]. In lieu of creating such a program, 
there are many systems and provider level changes to inpatient operations that will 
result in provision of tobacco treatment to patients. For instance, adding tobacco 
treatment pharmacotherapy to discharge orders is a small, system-wide change that 
would improve the health of hospital populations. First and foremost, assessment of 
tobacco use must be provided to all admitted inpatients. After this crucial step, the 
most important issue to address is delivery of treatment interventions in the hospital 
system, ideally using an opt-out model. Development of sustainable opt-out pro-
grams for hospitals is a “must have” priority for medical systems and should be a 
top priority for future research endeavors.
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Chapter 9
Integration of Tobacco Dependence 
Treatment in Lung Cancer Screening 
and Other Ambulatory Care Settings

Joelle T. Fathi

 Introduction

Tobacco use disorder (TUD), with cigarette smoking as the most prevalent form of 
tobacco use, is a chronic illness that commonly leads to premature morbidity, dis-
ability, and death. If not adequately addressed, people who smoke long-term die 
10 years before their never-smoking peers [1].

While cigarette smoking rates have consistently dropped and are now at an all- 
time low (14% in 2019) in the United States (U.S.), 34 million people continue to 
smoke combustible cigarettes in the U.S [2] and are continuously exposed to the 
deleterious effects of cigarette smoke. Diseases related to cigarette smoking account 
for 5 of the 6 top causes of death, with coronary artery disease (CAD) being the 
most predominant, followed by stroke, chronic obstructive pulmonary disease 
(COPD), and cancers of the head and neck and lung [3, 4].

Most, if not all, of the leading preventable cancers and deaths in the U.S. are at 
least in part or entirely attributable to tobacco use [2, 5], with lung cancer being the 
leading cause of cancer deaths [6]. Cigarette smoking is directly implicated in 87% 
of all lung cancers [7, 8]. People who smoke cigarettes are 25 times more likely to 
develop lung cancer than people who never smoked [9]. Healthcare providers, both 
at the individual and large health system level, have an immense opportunity to har-
ness formative moments in people’s lives to proactively address cigarette smoking, 
provide a potentially life-altering opportunity in successfully quitting, and enhance 
the chances of never suffering or prematurely dying from a tobacco-related disease.
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 Cessation Related Risk Reduction in Lung Cancer Screening, 
Cancer Care, and Beyond

Teachable moments and opportunities to integrate smoking cessation into clinical 
care are accentuated at the time of lung cancer screening [10–12], major proce-
dures and surgery [13], and at an acute health event necessitating an emergency 
room admission [14], among other sentinel moments in a person’s health journey. 
Regardless of the length of time having smoked, a person’s age, or their current 
health state, people who smoke cigarettes have an immense amount to gain from 
successfully quitting smoking. It is imperative to identify where and when to help 
people within the continuum of care in all healthcare settings. Prioritizing screen-
ing for tobacco use and integration of comprehensive cessation services in all clini-
cal care settings is paramount. An end goal of helping people successfully quit 
smoking is an essential duty of all healthcare providers in all ambulatory care 
settings.

 Lung Cancer Screening

Approximately 50% of individuals enrolled in lung cancer screening (LCS) cur-
rently smoke cigarettes [15]. At least that many or more are smoking up to a year 
before they are diagnosed with lung cancer and continue to smoke after a lung 
cancer diagnosis. Those who are at high risk for developing lung cancer and are 
also eligible for LCS can benefit from a three to fivefold mortality reduction when 
they quit smoking and stay quit [16]. Validated microsimulation lung cancer natu-
ral history modeling, using the 2021 United States Preventive Services Task Force 
(USPSTF) LCS recommendation, has been used to determine the value of joint 
LCS and cessation interventions measured in averted lung cancers and life-years 
gained. This modeling shows that even with a modest 30% uptake of LCS and a 
15% quit rate following a cessation intervention at the time of the initial screen, an 
estimated 2422 additional lung cancer related deaths can be averted (representing 
a 73% increase compared to not quitting) and 322,785 life-years gained (318% 
increase), presumably in mortality reductions from lung cancer and other smoking-
related diseases [17]. Predictably, there would be an exponential benefit if all 
(100%) screen eligible individuals engaged in LCS had a 15% quit rate following 
first-time screening; this would yield 31, 998 lung cancer deaths averted and 
1,086,840 life-years gained [17]. Building on this modeling research, a study 
examining survival from smoking cessation in the National Lung Screening Trial 
demonstrated a similar mortality reduction at 7 years following successful smoking 
cessation as compared to the survival benefit of early detection of lung cancer by 
LCS [18].
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 Lung Cancer

The mortality risk for people who continue smoking after a lung cancer diagnosis is 
twice that of someone who quits smoking [19]. The benefits of quitting smoking 
once a lung cancer diagnosis is established are well documented. A systematic 
review with meta-analysis examining the effects of smoking cessation after diagno-
sis of a primary lung tumor shows that quitting smoking following a diagnosis of an 
early-stage lung cancer results in at least a 30% increased 5-year survival for people 
who quit smoking compared to those who do not quit [19]. Finally, there is also 
evidence that for people who have a history of lung cancer, smoking cessation yields 
an 83% risk reduction for the development of second primary lung cancers [20], 
thus enhancing the survival benefit of cessation.

 Cancer Treatment

The primary goals of cancer treatment are to avoid disease progression and achieve 
recurrence-free survival from cancer. Cessation of tobacco use is an effect modifier 
for people with cancer who use tobacco products. Quitting smoking enhances the 
therapeutic response to cancer treatment, reduces treatment related toxicities, and 
reduces the incidence of disease progression, development of second primary can-
cers, and cancer recurrence [20–22]. The benefits of quitting tobacco products, 
including cigarette smoking, are not only measurable in people with lung cancer but 
have also been shown to control other cancers and improve cancer and non-cancer 
related outcomes, with a 43%–52% mortality risk reduction across the cancer con-
tinuum when people quit smoking compared to those who continue to smoke 
[21, 23].

 Non-Cancer Related Conditions

While lung cancer is the leading cause of cancer deaths in the U.S., the annual mor-
tality related to cardiovascular disease (the leading cause of non-cancer related 
deaths) is nearly five times higher (690,882) [4] than lung cancer deaths (131, 880) 
[9]. Cigarette smoking is an independent risk factor for cardiovascular disease 
(CVD), and added CVD risk factors such as uncontrolled diabetes or hyperlipid-
emia in addition to cigarette smoking result in exponential risk for CVD and related 
morbidity and mortality [24]. Thirty to fifty percent of people who clinically present 
with their first cardiovascular event are actively smoking cigarettes [25]. Successful 
cessation after an initial cardiovascular event significantly reduces the risk of recur-
rent cardiovascular events and adds an average of 5 years of life [25].
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 Marginalized Populations and Tobacco Use Disorder

While the overall cigarette smoking rates are at an all-time low, specific vulnera-
ble populations and minority groups suffer disproportionately high rates of 
tobacco use disorder, nicotine dependence, and morbidity and mortality related to 
smoking cigarettes, including lung cancer and other tobacco-related diseases 
(Chap. 1). The highest attainment of health begins with addressing health dispari-
ties and resulting health inequities. Most people who have fallen victim to a life-
time of smoking cigarettes have been historically or are currently marginalized. 
Healthcare systems and providers must take heed of the social determinants of 
health and risk factors for tobacco use disorder to best understand the patients 
who are being served and build care systems and delivery models to accommodate 
their needs effectively.

The risk factors for tobacco use disorder, including smoking cigarettes, are not 
always evident. People who are especially at risk, impacted by tobacco use, and 
regularly use some form of tobacco are more commonly [26]:

• black, indigenous people of color (BIPOC),
• people who have a high school education or less,
• those with an annual household income at the federal poverty level or below,
• belong to the LGBTQ+ community,
• uninsured, underinsured, or on state Medicaid coverage,
• having any level of generalized anxiety disorder or other serious mental health 

disorder,
• of male gender.

These factors are significant predictors of cigarette smoking. In addition, peo-
ple who are uninsured or on state Medicaid health coverage are twice as likely 
(24.9%) to smoke cigarettes than those with private insurance coverage (10.7%) 
[27], well above the 14% national average for cigarette smoking [27]. People who 
experience poverty below the U.S. threshold have double the chances of smoking 
cigarettes (22.6%) than those 2× above the poverty threshold (11.2%) [26]. 
People whose highest educational attainment is a general education diploma cer-
tificate are nearly 5× as likely (35.0%) to smoke cigarettes than those with at least 
a four-year college education (6.9%), and American Indian and Native Alaskan 
people experience the highest smoking prevalence (20.9%) compared to the low-
est prevalence in the Hispanic race (8.8%) [27]. Finally, people who experience 
psychiatric-mental health disorders are three times more likely to smoke ciga-
rettes than those not afflicted by such diseases [28]. These patterns are steady and 
ultimately preventable, and because of this, the fight against tobacco starts 
upstream in our communities and across the care continuum in our health sys-
tems [27].
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 Systemic and Structural Racism and Cessation Services

People at risk for and who suffer from tobacco dependence are predominantly at the 
lower end of the social and economic structure and power differential, exacerbating 
marginalization and subsequent inequities in providing smoking cessation services 
and health disparities. Notably, this is reflected in the fact that less than 5% of peo-
ple who smoke receive the evidence-based standard of care of combination behav-
ioral health counseling and medication therapy [26] and further demonstrated in the 
lower rates (44.1%) of advice to quit smoking for people who are uninsured com-
pared to 56.8% quit advice provided to people who have commercial or employer- 
based insurance. The more disparate use of evidence-based cessation interventions 
is also illustrated by only 21.4% uninsured people (58.9% who are BIPOC and 
78.7% being at 100–400% below the Federal poverty level) receiving treatment, 
compared to 32.1% of the privately insured, who are 41.1% white [26, 29]. Such 
inequities reflect structural and systemic racism and economic inequality that lead 
to persistent and chronic tobacco use and the subsequent health effects from TUD 
and cigarette smoking.

This evidence underscores the need for social and healthcare systems that 
humanize care, establish, build, maintain trust, and prepare to serve the specific 
needs of people affected by TUD and cigarette smoking. This includes identifying 
and addressing the systemic factors, including policies that contribute to these vast 
disparities, and building care systems that are just in resource allocation of compre-
hensive cessation services. This will be reflected in the prioritization of universal 
access to equitable care delivery and quality health outcomes for everyone they serve.

 Quality and Personalized Patient Engagement

 Quality Healthcare Underpinnings

With the continued shift from fee-for-service toward bundled care and value-based 
reimbursement models, an emphasis on prioritizing the provision of high-impact 
health care that produces high-quality outcomes is pronounced in the U.S. Successful 
integration of tobacco cessation services into clinical care calls for the convergence 
of the Institute of Medicine’s six measurable domains of health care quality that 
includes [30]:

• Safe care that avoids harm to patients from the care intended to help them.
• Care that is Effective and provides services based on scientific knowledge to all 

who could benefit and refraining from providing services that are not known to 
be beneficial.

• It provides Patient-Centered Care that is respectful of and responsive to indi-
vidual patient preferences, needs, and values (“nothing about me without me”). 
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Patient-centered care ensures that this information and the patient’s voice are 
central to the clinical decision framework and guide all clinical decisions.

• Quality care is timely and reduces long waits and sometimes harmful delays for 
those who receive and those who give care.

• It is Efficient care that avoids waste.

And finally, quality health care is represented in the provision of Equitable care 
where the care does not vary in quality because of personal characteristics such as 
gender, ethnicity, sexual or gender identity, geographic location, and socioeconomic 
status [30]. These health care quality domains should be threaded throughout the 
care continuum and intentionally embedded in cessation services to achieve high- 
impact and personalized care.

 Healthcare Provider Positionality, Implicit Bias, and Stigma

The life experiences and resources that accelerate opportunities and advantages for 
some people, including many who become healthcare providers, shape how they 
understand the world, their privileges in society, and the power they may possess 
over others, including patients [31]. It is critical to understand how social privilege, 
which leverages access to resources and power, shapes healthcare providers’ identi-
ties and the lens through which they interpret the world, called positionality [31, 
32]. Having insight into one’s positionality can be particularly impactful when 
working with people who are marginalized and experience societal inequities that 
can lead to tobacco use disorder (cigarette smoking) and additional health inequities.

Healthcare providers’ racial and ethnic unconscious bias (implicit bias) leads to 
discrimination in care delivery, compromised clinical outcomes [32], and resulting 
health disparities for people of color compared to white people [33]. The stigmatiz-
ing effects of belief that people are responsible for their substance dependence may 
result in healthcare providers withholding healthcare services and reinforcing con-
tinuance of substance use [34], all leading to internalized stigma (self-blame) [35, 
36]. These all serve as barriers to medical help-seeking behavior [37] and contribute 
to worse quality of life and higher psychological distress for patients with lung can-
cer [38]. It is imperative for healthcare providers to have full awareness of their own 
biases—those which are “baked in” to the health system and institutional policies, 
and the stigma surrounding smoking. Proactive and intentional work must occur in 
these areas to dismantle these biases and the stigma of smoking. By doing so, we 
enhance the opportunity to genuinely reach patients who smoke cigarettes and are 
at risk for lung cancer and other tobacco-related disorders; this includes the demon-
stration of nonjudgmental and compassionate attitudes and the use of empathic 
communication [39]. The mindful and strategic construction of healthcare delivery 
models that support vulnerable individuals who smoke cigarettes with healthcare 
providers entering every patient relationship with an awareness of their positional-
ity, implicit biases, and contributions to stigma is critical to the success of patient-
centered care, reducing health disparities, and improving clinical outcomes.
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 Patient- and Family-Centered Care and Communication

Addressing TUD is a prime opportunity to utilize patient- and family-centered care 
and communication. The Institute for Patient- and Family-Centered Care, in col-
laboration with the Institute of Healthcare Improvement, identifies key concepts 
that are essential in patient- and family-centered care. These include promoting 
patient dignity and respect while honoring them and their families’ cultural back-
grounds and beliefs. It also provides an opportunity for patients and family mem-
bers to participate in care and decision-making and encourages information sharing 
with the patient and families [40]. Finally, collaboration is a core concept that rep-
resents a collaboration by healthcare providers and organizations with patients and 
families in the planning, development, implementation, and delivery of health 
care [40].

 Lung Cancer Screening: An Opportunity for Patient-Centered 
Tobacco Treatment Care

 Lung Cancer Screening

The past two decades have witnessed monumental advances in early detection of 
lung cancer predominantly through seminal research performed by the Early Lung 
Cancer Action Program [41], the National Lung Screening Trial [15], and most 
recently, the Nederlands–Leuvens Longkanker Screenings Onderzoek (NELSON) 
Trial [42]. These clinical trials and research demonstrate that the effective use of 
low dose computed tomography (LDCT) screening for early detection of lung can-
cer reduces mortality from this dreadful disease.

Using the 2021 United States Preventive Services Task Force (USPSTF) lung 
cancer screening criteria, an estimated 13.5 million people are at risk of developing 
lung cancer and are eligible for LCS [43]. Roughly half of these people are currently 
smoking cigarettes [44]. This yields a staggering 6.75 million people who could 
benefit from effective integration of cessation services in their care continuum and 
the opportunity to quit smoking, the most effective risk reduction method for devel-
oping lung cancer [45].

 Shared Decision-Making Visits in Lung Cancer Screening

The 2015 Centers for Medicare and Medicaid Services (CMS) National Coverage 
Determination (NCD) for LCS mandated that a shared decision-making (SDM) 
visit is provided to all patients before LDCT screening occurs [46]. This was upheld 
in the most recent NCD, updated in 2022 [47], and represents the first example in 
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the history of CMS, where service coverage is contingent on an SDM encounter. 
This mandate has been met with some opposition and concern that mandated SDM 
represents a barrier to LCS. Whether or not SDM continues to be a mandated pre-
cursor to LCS, it is essential to reframe the opportunity and value of SDM in the 
setting of LCS and beyond. The spirit of decision-making in a clinical encounter 
captures an opportunity for patient- and family-centered care. This facilitates an 
opportunity for providers to share important information with the patient, including 
the potential benefit and harms of an intervention. It also intentionally creates a 
space where the patient’s beliefs and values can be embraced. This vital patient 
information can then be incorporated into decision-making, in partnership with the 
patient, about their health, including that for LCS, smoking cessation (SC), other 
clinically relevant conditions, and for trust-building to occur. We must never forget 
that the patient is always an expert in their cultural beliefs and health values and the 
ultimate decision maker.

 Tobacco Cessation in Lung Cancer Screening

The 2015 and 2022 NCDs for LCS also mandate counseling for people who for-
merly smoked on the importance of sustained abstinence. Counseling on SC is pro-
vided for people who currently smoke, and information about SC interventions is 
provided as appropriate [46]. The SDM visits open an excellent opportunity to cap-
ture this mandated tobacco moment with patients, initiate a conversation about their 
tobacco use, and offer cessation services.

 Tobacco Use Disorder as a Chronic and Relapsing Condition 
Requires Comprehensive Cessation Services

The characteristics of tobacco use disorder and the chronic relapsing nature of this 
disease call for early intervention and ongoing management and monitoring, similar 
to other chronic diseases. With increased interest and emphasis on quality and 
health disparity outcomes measures, tobacco use disorder should be thoughtfully 
and meaningfully included with every patient touchpoint, in all clinical encounters, 
and universally and consistently addressed no matter where people are on the care 
continuum. This care should consist of routine screening for the use of any tobacco 
product, universal preparedness in providing continuing treatment and counseling 
or referring for such services, and relapse prevention, with all touchpoints across the 
healthcare and social service continuum with access to SC services and individual-
ized risk and harm reduction assessment. It is essential that coordinated care plan-
ning and comprehensive services that meet patients’ tobacco use disorder, mental 
health, social, and primary care needs are provided, when necessary, with 
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one-on- one support and follow-up. Furthermore, patient panel’s quality tracking 
and outcome measures are essential to short- and long-term success for individual 
and population health management.

 Tobacco Treatment Recommendations

Identification of people who are actively smoking is essential to meaningfully 
reduce the risk of lung cancer and other tobacco-related diseases that contribute to 
disease, suffering, and premature death. Tobacco dependence can be effectively 
combated through many modalities, including providing combination behavioral 
and pharmacotherapy (see Chaps. 4 and 5). Behavioral strategies have been shown 
to improve outcomes and may be administered through various modalities (see 
Table 9.1 Behavioral Heath Tobacco Treatment Modalities) [48].

Behavioral counseling and pharmacotherapy provided in combination yield a 
70–100% increased smoking cessation rate compared to either intervention alone 
[49] and 83% increased cessation compared to minimal intervention or usual care 
[50]. Equally important, a recent systematic review demonstrates the safety of the 
US Food and Drug Administration (FDA) approved pharmacotherapies for tobacco 
cessation with no associations with serious adverse events [50] in people with an 
established psychiatric disorder [51] or serious cardiovascular events [52]. Such 
evidence is the premise for the Grade A, Tobacco Smoking Cessation in Adults 
recommendation by the USPSTF that all adults are asked about tobacco use, advised 
to quit using tobacco and provided behavioral interventions and US FDA-approved 
pharmacotherapy for cessation [53].

 More Quit Attempts But Dismal Dissemination and Uptake 
of Cessation Services

Nearly 80% of people at risk for lung cancer report they have tried to quit. This is 
much higher than the 50% in the general population who make a quit attempt every 
year [54]. However, 60% of these people report low levels of confidence that they 

Behavioral health tobacco treatment 
modalities

Individual counseling
Group counseling
Telephone counseling
Text messaging programs
Application based
Web based
Printed educational materials

Table 9.1 Behavioral 
health tobacco 
treatment modalities
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can quit [55]; this low level of confidence is a barrier to successful cessation and just 
one of the many signals to healthcare providers that tobacco use disorder is complex 
and people who smoke need a broad array of resources to quit.

Finally, despite the current research that shows the benefits of evidence-based 
interventions for cessation success, the national USPSTF recommendation, and 
expanded coverage for cessation in the Affordable Care Act, people still are not get-
ting what they need. More than half (57.2%) of people who smoke are advised to 
quit [26]. Yet, only 40% are provided some treatment (29% medication treatment, 
6.8% cessation counseling, 4.7% using both) with nearly 60% not using evidence- 
based cessation treatment [26], leading to ineffectual and failed opportunities for 
successful cessation. These dismal statistics are a call to action and demonstrate an 
opportunity for healthcare institutions to proactively build out and invest in cessa-
tion opportunities and offerings.

 Key Components of Integrated Tobacco Treatment 
in Clinical Care

 National Call for Integration of Tobacco Treatment 
in Clinical Care

Increasingly, national organizations such as the National Comprehensive Cancer 
Network, The American Thoracic Society, The American College of Chest 
Physicians, and The American College of Cardiology are calling for integrating ces-
sation into clinical care pathways. Federal research dollars are also being directed 
specifically to study such efforts and determine the most effective approach to 
implementing integrated tobacco cessation services into clinical care.

 Collaborative and Comprehensive Patient-Centered Care

Broad variation in health care access, coverage, services, and coordination of care 
are barriers and current contributors to the detriment of effective clinical care and 
quality healthcare aims, particularly in the setting of tobacco use disorder. There is 
a great need for social and healthcare networks that serve the specific needs of 
people who struggle with tobacco dependence and cigarette smoking. Every 
encounter with a patient who is smoking is an opportunity for the healthcare team 
to positively impact cessation efforts and related short- and long-term health 
outcomes.

As a complex condition, tobacco use disorder treatment is time-consuming for 
all healthcare providers. Referral to a dedicated tobacco treatment program for com-
prehensive services and follow-up where a specific tobacco treatment team assumes 
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full responsibility for all aspects of care is a largely idyllic and unattainable solution 
for most due to the resource-intensive needs for such services. Furthermore, making 
a referral for follow-up, specifically with a dedicated tobacco treatment provider, 
does not necessarily yield a high volume of long-term cessation success [56], intro-
duces a significant chance of being lost to the referral process [57], and risks frag-
menting care rather than capturing the opportunity in the teachable moment. 
Identifying available resources, including healthcare staff who can be developed 
and prepared to address tobacco use and the complexities of this disorder, is crucial 
when executing a plan for integration of cessation services across the care continuum.

 Healthcare Workforce Bridging Health Equity and Gaps 
in Cessation Services

With growing attention to cessation priorities, health professionals and those in 
related fields are increasingly seeking cessation knowledge, skills, and preparation 
as certified tobacco treatment specialists. While such focused education for profes-
sionals who are independently motivated to help people quit smoking exist and con-
tinue to emerge, a commitment to embedding cessation services across the care 
continuum calls for a much more broad and systematic approach in developing 
healthcare staff to ensure that patients have access to such services. This includes not 
only healthcare staff and providers who are equipped and licensed to prescribe FDA-
approved evidence-based pharmacotherapies but extends to those with expertise in 
behavioral and mental health and trusted members of the community like public and 
community health workers and social workers who are prepared to screen for tobacco 
use and collaborate in providing comprehensive smoking cessation support services.

The healthcare workforce can be positioned to close health equity gaps by bridg-
ing the chasms in healthcare where disadvantaged patients fall. Cessation knowl-
edge and skills can be adopted and adapted by health professionals with diverse 
training and licensure. The identification and development of the healthcare work-
force to identify tobacco use and provide cessation services can be especially effec-
tive in meeting the patient at any and all touchpoints in their healthcare journey. 
Universally training all workers in healthcare ensures opportunities to equitably 
provide people with timely, effective, efficient, and patient-centered cessation ser-
vices. Training healthcare professionals in tobacco treatment improves the provi-
sion of smoking cessation services [58]. For example, targeting the training of 
nurses in tobacco treatment and equipping them with other tobacco treatment 
resources to support tobacco treatment interventions has shown to improve their 
ability to provide tobacco treatment with a 79% report of satisfaction with the train-
ing and a decline in reported barriers to delivering such treatment [59].

Table 9.2 titled Healthcare Workforce Positioned to Deliver Tobacco Treatment 
shows a comprehensive list of health care professionals who hold the potential to be 
skilled and positioned to serve as integral members of the frontline tobacco cessa-
tion workforce across the clinical and social care continuum.
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 Considerations for Pragmatic Integration of Tobacco 
Treatment in Clinical Care

The value and importance of integration of tobacco treatment services into clinical 
care delivery, including and not limited to smoking cessation counseling, is not a new 
concept. Professional organizations are calling for this integration and many, like the 
American Lung Association, have developed cessation guidance toolkits [60] or pro-
cess improvement roadmaps like that created by the Centers for Disease Control and 
Prevention [61] to facilitate this integration. However, while the need for integration 
is well accepted, how to actually design and implement cessation services into estab-
lished, functioning clinical workflows is challenged and not well described.

 Emerging Implementation Research for Tobacco Cessation 
Services in Cancer and Lung Cancer Screening

The necessity for a full complement of smoking cessation services in clinical care 
has become more evident in the past decade. This became particularly apparent 
when CMS delivered the initial NCD for LCS in 2015 that mandates the provision 
of smoking cessation services in the LCS process. This positions LCS to model 
implementation of tobacco cessation services, not only where these services are best 
offered but what interventions most effectively yield successful cessation. However, 
a recent systematic review revealed insufficient data to identifying the optimal 
approach to integrating cessation services in LCS [62].

The National Institutes of Health and National Cancer Institute (NCI) have 
responded to the need for research in this area that will inform best practices. The 

Healthcare workforce 
positioned to deliver 
tobacco treatment

Physicians
Physician assistants
Advanced practice nurses
Pharmacists
Nurses
Nursing assistants
Medical assistants
Respiratory therapists
Social workers
Psych-mental health professionals
Public health workers
Case managers
Quitlines
Community health workers
Substance use/addiction medicine 
specialists
Certified tobacco treatment specialists

Table 9.2 Healthcare 
workforce positioned to 
deliver tobacco treatment
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NCI’s commitment to developing knowledge is notable in the Cancer Center 
Cessation Initiative (3CI): NCI Cancer Moonshot Project that has funded over 30 U.S 
cancer centers to examine how best to integrate cessation services into routine cancer 
care. The NCI has also dedicated research funding to the Smoking Cessation at Lung 
Examination: The SCALE Collaboration. This collaboration has funded eight 
research projects to examine the design and implementation of smoking cessation 
treatment in the LCS setting. The 3CI and SCALE Collaboration research results are 
expected soon and anticipated to transform current knowledge and clinical care.

 Proposed Models for Integration of Cessation Services in Lung 
Cancer Screening

The NCD does not specify where and by whom the cessation services must be pro-
vided. Similar to all clinical settings, the operational design and local resources vary 
across LCS programs. Generally, there are three recognized LCS program models 
(decentralized, centralized, and hybrid). The decentralized LCS program model 
(Fig. 9.1) positions the PCP to have sole responsibility for providing the initial and 
subsequent smoking cessation services. The centralized LCS program (Fig. 9.2) tra-
ditionally owns the responsibility for providing smoking cessation services and in 

Decentralized Lung
Cancer Screening
Program

PCP identifies screening
eligible individual, conducts
SDM, and orders LDCT scan

Lung-RADS Category 3 & 4
(concerning) results.

Resume annual screening LDCT or interval follow-up and/or treatment as recommended.

LUNG CANCER
SCREENING WORK
FLOW LEGEND  

PCP or LCSP manage
diagnostic work-up and/

or referral to specialist as
deemed necessary

(PCP notified of outcome)

3-6 month interval
follow-up LDCT

scheduled/
performed

if necessary
(PCP notified of

results)

PCP provides or refers for comprehenisve
smoking cessation and follow-up services 

LDCT screening ordered by PCP and
obtained @ accredited imaging center

LDCT scan results sent to
and managed by LCSP

PCP manages
Lung-RADS
“S” findings

LCSP reviews results with MDT or N/TB.
(Patient and PCP notified of clinical plan)

Lung-RADS
Category 1, 2, and
± 3 results letter
sent to patient

and PCP by LCSP

LCS eligibility determination and referral
Shared decision making
Smoking cessation services

Annual LDCT screening or interval follow-up chest imaging
Results review and action
Action for Lung-RADS “S” findings 

Multidisciplinary or lung nodule/tumor board results review
Reporting to lung cancer registry and quality audit
Diagnostic work-up/referral to specialist

LCSP recalls patient for
repeat annual LDCT
screening or interval

follow-up LDCT or
other diagnostic study

LCSP reports
data to LCSR
and conducts
quality audits

Fig. 9.1 Decentralized lung cancer screening model with integrated tobacco treatment services. 
(Used with permission from the GO2 Foundation for Lung Cancer)
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Centralized Lung
Cancer Screening
Program  

PCP identifies screening
eligible individual and refers

patient to LCSP

Lung-RADS Category 3 & 4
(concerning) results.

LCSP reports
data to LCSR
and conducts
quality audits

Resume annual screening LDCT or interval follow-up and/or treatment as recommended.

LUNG CANCER
SCREENING WORK
FLOW LEGEND  

Comprehensive
smoking cessation
follow-up by LCSP
or other cessation

provider LCSP manages diagnostic
work-up and/or referral

to specialist as
deemed necessary

(PCP notified of outcome)

3-6 month interval
follow-up LDCT

scheduled/
performed

if necessary
(PCP notified of

results)

LCSP provides or refers for comprehensive
smoking cessation services and follow-up

SDM performed by the LCSP

LDCT screening ordered by
PCP or LCSP and obtained @

accredited imaging center

LDCT scan results
managed by LCSP

PCP and/or
LCSP manages
Lung-RADS “S”

findings

LCSP reviews results with MDT or N/TB. Patient
scheduled for evaluation and discussion

(PCP notified of clinical plan)

Lung-RADS
Category 1, 2, and
± 3 results letter
sent to patient

and PCP by LCSP

LCS eligibility determination and referral
Shared decision making
Smoking cessation services

Annual LDCT screening or interval follow-up chest imaging
Results review and action
Action for Lung-RADS “S” findings

Multidisciplinary or lung nodule/tumor board results review
Reporting to lung cancer registry and quality audit
Diagnostic work-up/referral to specialist

LCSP recalls patient for
repeat annual LDCT
screening or interval

follow-up LDCT or
other diagnostic

Fig. 9.2 Centralized lung cancer screening model with integrated tobacco treatment services. 
(Used with permission from the GO2 Foundation for Lung Cancer)

the hybrid LCS program (Fig. 9.3), cessation services may be owned by either the 
PCP or LCS team.

Who is on point to deliver cessation services in any of these LCS program mod-
els depends on many conditions. A multidisciplinary approach that calls for the 
onsite healthcare provider(s) (pulmonologist, oncologist, nurse, advanced practice 
provider, or other staff) within the screening pathway to deliver collaborative com-
prehensive smoking cessation services is also an option and may indeed optimize 
opportunities for successful cessation. In the event that any of the LCS programs do 
not have access to or embedded smoking cessation services, patients may be referred 
out for such services. It is important to note that in all LCS program models, integra-
tion of cessation services is a continuous loop threaded longitudinally throughout 
the initial screen and short- and long-term follow-up, whichever comes first.

 Critical Components of Tobacco Cessation Services 
on the Front Lines

The recalcitrant nature of TUD that afflicts so many, including the most under- 
resourced and vulnerable, calls for an all-hands-on-deck approach to be effective at 
leading people away from nicotine dependence. The responsibility for addressing 
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Hybrid Lung Cancer
Screening Program 

PCP identifies
screening eligible

individuals

Lung-RADS Category 3 & 4
(concerning) results.

Resume annual screening LDCT or interval follow-up and/or treatment as recommended.

LUNG CANCER
SCREENING WORK
FLOW LEGEND  

PCP or LCSP manage diagnostic
work-up and/or referral to

specialist as deemed necessary
(PCP notified of outcome)

3-6 month interval
follow-up LDCT

scheduled/
performed

if necessary
(PCP notified

of results)

PCP provides or refers for comprehensive
smoking cessation counseling and treatment

LDCT screening ordered by
PCP or LCSP and obtained@

accredited imaging center

OR

LDCT scan results managed by LCSP

PCP and/or LCSP
manages Lung-

RADS “S” findings

LCSP reviews results with MDT or N/TB.
Patient scheduled for evaluation and

discussion (PCP notified of clinical plan)

Lung-RADS
Category 1, 2, and
± 3 results letter
sent to patient

and PCP by LCSP

LCS eligibility determination and referral
Shared decision making
Smoking cessation services

Annual LDCT screening or interval follow-up chest imaging
Results review and action
Action for Lung-RADS “S” findings 

Multidisciplinary or lung nodule/tumor board results review
Reporting to lung cancer registry and quality audit
Diagnostic work-up/referral to specialist

LCSP recalls patient
for repeat annual

LDCT screening or
interval follow-up

LDCT or other
diagnostic study

LCSP reports data to LCSR and
conducts  quality audits 

Comprehensive
smoking
cessation

follow-up by
PCP or LCSP

or other

LCSP provides
or refers for

comprehensive
smoking cessation

counseling and
treatment

Comprehensive
smoking
cessation

follow-up by
PCP or LCSP

or other

SDM performed by the PCP

SDM performed by the LCSP

PCP refers patient to LCSP

Fig. 9.3 Hybrid lung cancer screening model with integrated tobacco treatment services. (Used 
with permission from the GO2 Foundation for Lung Cancer)

and managing TUD cannot fall on any single entity or individual and this must 
reside with all healthcare providers and staff. The complexity of this disorder 
demands effective coordination of care that ensures people get the right care at the 
right time and the appropriate follow-up, to quit tobacco successfully, stay quit, and 
benefit from sustained cessation.

Clinical care delivery models must be designed with the intention and commit-
ment to tailor tobacco cessation services to each person and their specific needs. 
Effective tobacco treatment plans will provide a combination of evidence-based, 
FDA-approved pharmacotherapies and one or more behavioral health modalities 
proven to yield greater chances of successful cessation. Given the prevalence of 
TUD in people who experience complex social, educational, and economic ineq-
uities or who have mental or behavioral health disorders, active engagement of 
social, mental, and behavioral health services is a critical component of TUD 
management.

Finally, there are many examples in healthcare systems where leadership 
and provider commitment with a well-resourced strategic approach yields high 
functioning care delivery models and quality outcomes [63, 64]. Well-
orchestrated and intentional partnerships between healthcare leaders and pro-
viders are critical to the health systems change in TUD and cessation services 
and are desperately needed to move the needle on the health care costs in 
human suffering and lives lost.
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 Leveraging the Electronic Health Record to Support Integration 
of End-to-End Cessation Services

The ever-evolving and expanding domain of health technology positions the elec-
tronic health record (EHR) with immense opportunity to establish, build, integrate, 
and advance cessation services in health care. The EHR may be leveraged to pro-
mote quality health systems change, facilitate the integration of efficient and timely 
cessation services in healthcare delivery models, and foster patient-centered care 
and effective clinical outcomes. Tobacco use and cessation data may be elicited 
from the electronic health records for utilization and quality improvement, review 
of the provision of cessation services, treatment uptake, program evaluation, clini-
cal outcomes [65], and determination of who is not being reached. The EHR plays 
a key role in continuity of care through the availability of health record information 
and healthcare team communication. Finally, the EHR may also be proactively uti-
lized for population health management. The patient portal is instrumental in proac-
tive outreach and communication, patient education, and clinical management of 
tobacco use and cessation efforts (see Fig.  9.4 for Electronic Health Record 
Functions).

 Leveraging Telehealth to Facilitate Integration of Equitable 
Access to Care

The global COVID-19 pandemic and resulting public health emergency forced the 
advancement and utilization of technology to reach patients by telehealth. Extension 
of clinical services by telehealth through access expansion, cost reduction, and 
improved quality of care is now more realistic than ever before. Telehealth is posi-
tioned to continue to address barriers for marginalized people and connect them to 
vital and lifesaving services. Continued advocacy for expansion, reimbursement, 
and aggressive adoption of telehealth services will ensure sustainability of remote 
healthcare delivery services. Access to clinical care by telehealth is critical for 
implementing tobacco cessation services for those suffering from tobacco use dis-
order and healthcare providers who are dedicated to this work.

 Making the Economic Business Case for Integrating Tobacco 
Treatment into Clinical Care

Annual healthcare spending on cigarette smoking-related direct healthcare costs 
alone is estimated at $227 billion per year in the U.S., with greater than 60% of that 
spending covered by federally funded public health insurance programs [66]. This 
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spending includes an estimated $8.2 billion on tobacco-related cancer hospitaliza-
tions, accounting for 45% of cancer hospitalizations [67]. It is estimated that an 
additional $156 billion annual expenditure occurs from lost productivity due to ill-
ness and death [8].

This smoking-related economic burden representing 7.6–8.7% of all annual US 
healthcare expenditures [8] demonstrates the pressing need to integrate practical 
smoking cessation efforts into clinical care delivery models. The median cost for 
successful cessation is $2688, with a broad range of $330–$9628 [68]. Variation in 
a patient’s readiness to quit and the modalities and options for care delivery of ces-
sation services exist. This variation in services, modalities of care delivery, and their 
efficacy make direct comparisons of services and determination of their cost- 
effectiveness to one another challenging. However, the evidence does show that any 
intervention is more effective in cessation rates and healthcare cost reduction than 
no intervention [69, 70]. A Canadian study using simulation modeling (Oncosim) 
demonstrates a modest but favorable change in healthcare costs by adding just one- 
time SC interventions in an LCS program [71]. Perhaps more important, healthcare 
costs drop significantly for people who quit smoking. For people without chronic 
conditions, healthcare costs are comparable, within 5  years, to those who never 
smoked, and for people with chronic diseases, healthcare costs are comparable 
within 10 years of having quit [72]. Cessation services are currently poorly reim-
bursed, treatment is costly, and healthcare providers are not well rewarded for the 
investment of time and successfully helping their patients quit. Finally, tobacco- 
related diseases, human suffering, disability, and loss of life continue to be expen-
sive, unnecessary, and preventable.

 Conclusion

Tobacco cessation is never easy, and the journey is never over for people who cur-
rently or previously used tobacco products, including cigarette smoking. Anywhere 
along the care continuum is a perfect place to integrate tobacco cessation services 
through partnership with patients in patient- and family-centered care on the cessa-
tion journey. This work must be adopted and adapted by a broad range of frontline 
health care providers and staff to understand their positionality and implicit biases 
that further marginalize people who experience TUD. Commitment to engagement 
in key partnerships and addressing internal policy and procedures that promote the 
integration of evidence-based tobacco cessation counseling and treatment and, 
when appropriate, social, mental, and behavioral health services, is paramount for 
prioritizing tobacco work with recovery as the end goal. Each patient must be met 
where they are, on the care continuum, for success and to address tobacco use with 
every touchpoint.
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Chapter 10
Bringing Treatment to the Patients: 
Community-Based Tobacco-Dependence 
Treatment and Interventions

Panagis Galiatsatos

The ability to promote health and people-centered services can be achieved through 
organized actions of community engagement [1, 2]. Specifically, community 
engagement seeks to better engage the community to amplify support and achieve 
sustainability of health interventions, as well as contribute to strengthening health 
system services [3, 4]. Often, community engagement has been seen as critical in 
many medical campaigns in an effort to mitigate severe communicable disease [5, 
6]. However, there is a role for community engagement in non-communicable dis-
ease management, from hypertension to diabetes [7, 8]. With regard to tobacco- 
related issues, community engagement for tobacco-dependence management can 
model itself after much of the significant work on community engagement around 
tobacco prevention [9, 10]. Therefore, community-based engagement for tobacco 
prevention and tobacco-dependence treatment and interventions is a reasonable 
extension of such community health models in order to mitigate tobacco-related 
health disparities.

 Community Health and Population Health

Community engagement has the ability to merge population health strategies to 
impact community health outcomes. Community health is grounded in collective 
efforts of persons and/or organizations who work toward health promotion within a 
defined group, either geographically or culturally [11]. Population health uses an 
outcome-driven approach to assess health for identified persons or groups, with 
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interventions involving tracking and measurements of surrogate health status indi-
cators (e.g., hemoglobin A1c, blood pressure) in regards to distal outcomes (e.g., 
coronary artery disease) [12, 13]. While tobacco prevention and cessation is often a 
focus of many population health strategies [14], such strategies have the potential to 
assist with many community health interests and equitable outcomes. Therefore, 
when emphasizing community-based interventions for tobacco prevention and 
dependence management, understanding community health interests will assure 
acceptance of and desired population health outcomes, specifically, smoking pre-
vention and smoking cessation.

Population health strategies and community engagement are needed to address 
the growing tobacco-related health disparities among certain populations with dis-
proportionately high rates of smoking. See Chap. 2. For instance, there are higher 
rates of retailers who sell tobacco products in socioeconomically disadvantaged 
neighborhoods as compared to more affluent neighborhoods, resulting in higher 
smoking consumption in such disadvantaged regions [15–17]. There has been a 
growing prevalence in smoking in persons of the LGBTQ, with often targeted media 
advertisements to such individuals promoting smoking and smoking acceptance 
[18, 19]. Furthermore, Black/African Americans often suffer more dire tobacco- 
related health outcomes, along with less successful quitting attempts, than White 
counterparts, outcomes that may be in part due to limited access to health informa-
tion and health care resources [18, 20]. With tobacco-related gaps across socioeco-
nomics, race, and sexual identity, often the disadvantaged and minority populations 
are disproportionately impacted. Therefore, novel interventions are warranted to 
mitigate this public health crisis, through an understanding of specific community 
barriers to active community engagement with population health strategies to focus 
on communities most at-risk.

 Social Networks

Effective community engagement should have a focus on factors that result in sig-
nificant and beneficial health outcomes. Community health workers (CHW) may 
play a vital role in increasing the coverage of health services for a geographic area 
or a community. CHWs commonly promote health, attempt at disease prevention, 
and collect community health information [21, 22]. The success of the CHW is 
likely multifactorial. For example, one factor that may result in positive community 
engagement through community health workers is through the utilization of the 
social networking variable of homophily. Homophily is the principle that interac-
tions between similar persons occur at higher rates than among dissimilar persons 
[23]. Thereby, pulling persons from the community to promote health projects and 
interventions can be effective, especially utilizing a peer-to-peer educator or com-
munity health worker model [24]. When taken into account the potential of CHWs 
on health and disease prevention and management, it is of no surprise their benefit 
is evident in tobacco-dependence management. For instance, a systematic review 
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demonstrated that smoking cessation interventions that incorporated CHW involve-
ment had higher smoking cessation rates compared to those without CHW involve-
ment [OR 1.95, 95% CI (1.35, 2.83)] [25]. Therefore, the advantage of utilizing 
CHWs is in the reaffirmation of a community health strategy addressing community 
needs (which a CHW can help identify regarding tobacco) that is led by community 
members themselves.

Another social networking variable is one of hierarchy, whereby working with 
communities with established positions and leadership results in more significant 
health impact via community engagement [26]. An example is collaborating with 
faith-based organizations or housing units, with positive health outcomes for vari-
ous health promotions and disease mitigation [27]. Identifying communities with 
established hierarchy and the ability to have peer-to-peer educators, therefore, may 
make community engagement for tobacco-dependence disease mitigation more 
efficient. Moving forward, we present three distinct social networks (housing units, 
faith-based organizations, and school-based communities) serving as potential com-
munities that can assist in promoting anti-tobacco messaging, with an emphasis on 
smoking prevention and tobacco-dependence management.

 Housing Units

In 2016  in the United States (US), the Department of Housing and Urban 
Development (HUD) proposed a regulation to make HUD-supported public hous-
ing units smoke-free [28]. HUD-supported public housing units are defined as 
homes intended for low-income individuals, subsidized by public funds. Such an 
extension of smoke-free laws for indoor public places is in accordance with prior 
US laws, as well as one that could have significant public health benefit. For 
instance, private settings, such as homes, remain a major source of smoke exposure 
in adults and the primary source of secondhand smoke exposure in children and 
youth [29]. With public policies able to reduce secondhand smoke exposure and 
their resulting negative health consequences [30], smoke-free public housing units 
were a logical progression. However, the burden of such a smoking ban would fall 
upon individuals who currently smoke and reside in such housing units. Therefore, 
working with housing units aiming to become smoke-free would be an ideal com-
munity engagement initiative in that it would aid tenants who are actively smoking 
to quit.

The success of such a community engagement initiative would require utilizing 
community-centric core elements: (1) bidirectional medical-community infrastruc-
ture systems, (2) ability to refer to local and accessible community-based organiza-
tions to address psychosocial factors impacting smoking behaviors, and (3) a strong 
on-site presence along with residential leaders (hierarchy) and tenants trained to be 
peer-to-peer educators (homophily). Providing on-site resources, counseling, and 
discussions on tobacco-dependence management in housing units may assist in ten-
ants feeling comfortable as they pursue their journey of becoming smoke-free [31, 
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32]. Also if providing such services is assisted by, or solely conducted by, peers of 
the housing community, such deliverables in smoking prevention and/or smoking 
prevention may have more significant clinical and cultural outcomes [32]. A quasi- 
experimental design study assessed the effectiveness of a multi-component smoking 
cessation intervention (nurse led behavioral/empowerment counseling, nicotine 
replacement therapy, and community health workers to enhance self-efficacy, social 
support, and spiritual well-being) in African American women residing in public 
housing. The study showed increased 6-month continuous smoking abstinence in 
the intervention compared to the control group (27.5% and 5.7%; p < 0.05) [33]. In 
another study in individuals who smoked and resided in public housing, an interven-
tion delivered by peer health advocates trained in motivational interviewing, basic 
smoking cessation skills, and client navigation increased 30-day point prevalence 
abstinence at 12 months compared to controls (aOR: 2.98; CI: 1.56–5.68) [32].

Of note, such community engagement to assist in smoke-free public housing 
units may also have an impact on tobacco exposure, specifically in children. 
Households that adopt smoke-free home rules were found to have significantly 
reduced particulate matter, a significant environmental pollutant linked with poor 
health outcomes in children [34]. In addition, they were found to have a reduction 
of airborne nicotine [34], a by-product of combustible cigarettes that has been 
linked as a plausible risk factor for adolescent smoking initiation [35]. Therefore, 
smoke-free policies within the home, requested by smoke-free housing policies, 
hold a great potential for smoking cessation and smoking prevention. Allocation of 
sufficient resources to support community engagement efforts is vital to such a pol-
icy’s acceptance and success.

Further, addressing concerns regarding barriers to smoking cessation in real-time 
by offering support to manage stress and anxiety (e.g., on-site presence of counsel-
ors, text-messaging applications) can be beneficial in certain populations [36]. 
Overall, resources offered directly to tenants in housing units provide the opportu-
nity to engage with individuals and implement population health strategies to meet 
their community health needs. Such engagements in housing units can be further 
modeled in an effort to provide community-based interventions for tobacco- 
dependence management.

 Faith-Based Organizations

Developing alliances with community institutions that have a strong tradition of 
caring for others and attract others who identify with this tradition may be an effec-
tive strategy for achieving effective health promotion through social networking 
variables of homophily and transitivity. A specific example is partnering with faith- 
based organizations. Religious belief and activity are important to many older indi-
viduals and older individuals comprise a significant portion of individuals who 
currently smoke cigarettes [37, 38]. Further, for many older individuals, religion has 
been identified as being “very important” to their identity [27]. In turn, religious 
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beliefs and practices may have a role in an individual’s health and health behaviors. 
Faith-based organizations have been utilized for community-based tobacco- 
dependence management, targeting specific populations that have high prevalence 
of smoking [39–41]. In a single-blind group-randomized trial that assigned churches 
to either a lay health advisor delivered smoking cessation intervention or an atten-
tion control condition, those in intervention group churches had 13.6 times higher 
odds of reporting quitting smoking 1 month post-intervention than participants in 
the attention control group churches (p < 0.0001) [41].

The impact of tobacco dependence and faith-based organizations is also evident 
in youth and adolescents. For instance, adolescents who have higher ratings of reli-
gious significance and greater participation in religious activities had lower rates of 
smoking and smoking initiation [42]. Therefore, community engagement with such 
faith-based organizations may be fruitful in combatting smoking initiation and pro-
moting smoking prevention. This is of significance currently as we are seeing a rise 
in youth usage of electronic cigarettes. Therefore, community engagement with 
faith-based organizations, using the same approach of preventing combustible ciga-
rette usage, may significantly impact the electronic cigarette youth usage epidemic.

Religious organizations may also provide insight into teachings of certain behav-
iors, such as stress management, that may assist in smoking cessation for many 
persons [43]. A potential benefit of faith-based organizations, unlike engagement 
with housing units, is a formal hierarchy, where each community member under-
stands their role within the congregation. Therefore, disseminating public health 
messaging around tobacco may be more impactful if such messaging is delivered by 
faith and spiritual leaders to their respective communities, as such public health 
messaging can align with core faith beliefs [44, 45]. Recognizing the important role 
of community-based approaches with faith-based organizations is likely to continue 
to play a significant role for the aforementioned reasons while recognizing their 
potential for networking and community resources, similar to housing units.

 School-Based Communities

School-based community engagements have also established themselves as effec-
tive in the ability to deliver public health messaging, especially in regard to smoking 
prevention [46]. The 2000 and 2012 Surgeon General’s Reports that reviewed the 
evidence on school-based interventions found that such interventions can reduce or 
postpone the onset of smoking among youth by 20–40% and decrease tobacco use 
in both the short-term and long-term [47, 48]. Furthermore, school-based education 
programs that are coupled with community-based efforts involving parents and 
other community resources are even more effective.

Community engagement in these efforts likely benefits significantly from transi-
tivity and hierarchical structures. For example, the flow of information can pass 
from one peer to another and be reaffirmed by teachers and family members of the 
students. While school-based approaches in the early part of the twenty-first century 
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focused on prevention of smoking and smoking cessation, given the nadir of youth 
usage of cigarettes seen in the first decade of the twenty-first century, such 
approaches have shifted in current years [46, 49]. This shift is due to the youth epi-
demic of vaping electronic cigarettes, warranting scholastic campaigns to mitigate 
this prevalence [49–51].

In the realm of school-based initiatives to assist in smoking prevention and ces-
sation, there are many evidence-based examples. A pilot study tested the feasibility 
and initial effectiveness of an e-cigarette middle-school program (“CATCH My 
Breath”) consisting of 4 interactive in-class modules, collaboratively administered 
via classroom and physical education teachers, student–peer leaders, and social 
messaging in 12 middle schools in Texas (6 intervention schools and 6 control 
schools). The study found that ever e-cigarette use was lower among middle schools 
that implemented the program than among those that did not [52]. Other curriculum 
exists to tackle smoking prevention and cessation for school-aged individuals, such 
as the LifeSkills® [53] Curriculum, Project ASPIRE [54], and Linking the Interests 
of Families and Teachers (LIFT) [55]; selecting the appropriate curriculum and hav-
ing the community implement the lesson plan makes it more probable for accep-
tance and success of the community engagement.

School-based programs aimed at smoking prevention programs have long existed 
and have been reaffirmed as effective, emphasizing the need for their presence to 
continue [46, 56]. Thereby, community engagement with medical-scholastic part-
nerships may play a dual role of prevention and management and likely holds 
insight into other effective community engagement techniques that can transcend 
other medical-community collaborations.

 Principles of Community Engagement

Community health and population health strategies may be created to improve and 
promote health and prevent tobacco use, with these strategies having a natural over-
lap through community engagement. Central to community health strategies are 
engagement with community members to address self-identified vulnerabilities. 
Community health implementation strategies focus on social factors that impact 
health outcomes, such as the circumstances in which people live, grow, and work. 
For instance, improving education on smoking prevention can be achieved through 
local schools, or discussing with employees how to effectively become tobacco 
independent, which can be accomplished by collaborating with local businesses. 
Therefore, implementation strategies to promote community health should start by 
identifying the target community and the barriers and facilitators to promoting the 
desired health outcomes in the identified community, so as to develop strategies to 
address these factors and needs. Figure 10.1 identifies a health systems approach 
toward community engagement that takes into account population health and com-
munity health. Population health implementation strategies are developed to pro-
mote health in a prioritized or more at-risk populations. For instance, emphasizing 
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Fig. 10.1 An outline of a health systems approach for community engagement to navigate inter-
ventions and outcomes for both population health and community health for tobacco dependence

anti-smoking campaigns to youth with asthma or smoking cessation programs for 
adults living with chronic obstructive pulmonary disease (COPD). Thereby, popula-
tion health strategies often start by identifying such at-risk persons. However, there 
will be significant overlap, given that implementation strategies for community 
health and population health will intersect in regard to exposure to such individuals.

Finally, effective community engagement, whether utilizing community health 
or population health strategies or both, should have established health outcomes in 
order to assure accountability. Community health outcomes may be less rigorously 
analyzed through informal interviews for example, to assess social outcomes such 
as trust and participation and to gauge the community’s understanding of the work 
against the tobacco industry. Population health strategies should focus on more vig-
orous outcomes, such as measuring active smoking prevalence across all age groups, 
as well as smoking cessation rates. With such health outcomes in mind, the work 
with communities and respective implementation strategies can be evaluated, both 
for the purpose of population health and health equity.

The significance of community engagement in assisting in the management of 
persons with tobacco-dependence stems from its ability to shape social dynamics, 
dynamics grounded in power that perpetuate the disparities of certain populations 
struggling with tobacco use disorder. While certain principles discussed will assist 
in effective community engagement, from homophily to transitivity, all persons 
involved in the allocation of services and decision-making need to be viewed as 
trusted and legitimate by the persons of the community. This chapter showed exam-
ples of how forming partnerships with housing units, faith-based organizations, and 
schools can promote smoking prevention and cessation efforts.

Addressing tobacco-dependence in the twenty-first century warrants a multi- 
sector response by healthcare systems, from research to clinical care. Moreover, 
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community engagement is key, as much of the prevention and behavior changes 
needs to start and occur in the community. Community engagement requires that 
healthcare systems first identify the communities that compose the local regions 
such as housing units, schools, and faith-based organizations. Other social networks 
may be considered, such as places of business, local non-profits, and recreation 
centers. In addition, community advocates and leaders should be identified, either 
from the identified communities, by utilizing community health workers, or both. 
Second, a grassroots approach should be undertaken to meet with these communi-
ties, allowing the community to both identify what health means for them as well as 
to express their primary health concerns. In this space, smoking prevention and ces-
sation may be discussed if it aligns with the identified community health concerns. 
For instance, if the community raises the concern of childhood asthma, prevention 
and cessation of caregiver smoking would be a key strategy to mitigate this health 
issue (see Chap. 7). The strategies to implement (e.g., education materials such as 
pamphlets, speakers, peer-to-peer educators) should be selected by the community 
as they know best how to communicate to their own. Once the communication strat-
egy is selected, the final step is selecting the outcome(s) as this reaffirms and rein-
forces accountability and the partnership. The selected outcome(s) should be part of 
the communication narrative as well. It is important to allow the community to set 
the pace, the communication strategies, and outcomes. The healthcare system 
should be prepared to allocate the appropriate resources to assist in these projects.

As discussed in this chapter, community engagement warrants a prioritization, 
executed with sophisticated science and an understanding of tobacco’s impact in 
communities. Community engagement should be a fundamental component in all 
aspects of tobacco prevention and dependence management, from disseminating 
current research findings to identifying local community resources. Studies show 
improved retention as well as smoking cessation rates when smoking cessation 
interventions are conducted in community settings and adopted using community- 
based participatory research approaches [57, 58]. If medicine is to be a public trust 
in its efforts to resolve the pandemic of tobacco dependence, then it must work with 
community organizations that have the public’s trust.
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Chapter 11
E-Cigarette: Friend or Foe?

Erica Lin, Ana Lucia Fuentes, Arjun Patel, and Laura E. Crotty Alexander

 Introduction

Over the past decade, the use of e-cigarettes has exploded, coinciding with the nov-
elty of this new attractive tobacco product, its advertisement as an alternative to 
conventional cigarettes with minimal health effects, and its increased availability. 
As e-cigarette use has become more widespread, multiple studies have shown the 
harmful effects that vaping has on different organ systems, which raises concern 
that e-cigarette use will lead to multiple diseases and overall reduced health. In this 
chapter, we discuss the known harmful effects of e-cigarettes, their addictive poten-
tial, the gateway effect to other tobacco products, and the role of e-cigarettes in 
tobacco cessation.

 E-Cigarette and Its Components

E-cigarettes are hand-held devices that heat and aerosolize chemical mixtures in 
liquid form, that are primarily designed to deliver nicotine in an inhaled form [1, 2]. 
E-cigarettes have been referred to by multiple names including “e-cigs,” “vapes,” 
“vape pens,” “mods,” among others [1, 2]. There are a variety of types including 
one-time use (disposable) versus refillable and rechargeable, and fixed versus 
adjustable temperature and Wattage devices. These e-devices consist of a power 
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source (i.e. battery), a coil to heat the e-liquid, an aerosolizer, e-liquid, and a mouth-
piece [1, 2]. The liquid component typically contains solvents (most commonly a 
mixture of propylene glycol and glycerin), chemical flavorants (e.g. chemicals that 
confer the flavors of tobacco or mint), and nicotine [1].

As e-cigarettes primarily contain synthetic or plant-derived nicotine of varying 
concentrations, they are considered a tobacco product. However, there are also mar-
ijuana vapes, which contain cannabinoids, such as tetrahydrocannabinols (THC) 
and cannabidiols (CBD). These THC/CBD vapes are increasingly popular and have 
chemical compositions disparate from those of nicotine vapes, with medium chain 
triglycerides (such as coconut oil), terpenes, and polyethylene glycols being most 
common [3]. These THC/CBD vapes can also contain known and unknown toxins, 
which may be added to create a thinner, more vapable e-liquid, improve mouth feel 
or taste, or simply to cut the core constituents with a cheaper material. Unfortunately, 
the addition of vitamin E acetate (VEA) to THC/CBD vapes led to the e-cigarette 
or vaping product use associated lung injury (EVALI) epidemic in 2019 [4–7].

There are many factors, including user behavior, e-cigarette settings, puff topog-
raphy, and e-liquid components that may impact the exact nicotine exposure to the 
user [8]. The vape aerosols themselves can contain other toxins created by the ther-
mal breakdown and chemical interactions of liquid components during the vaping 
process. Although the main chemicals within e-liquids are propylene glycol, glyc-
erin, flavors, and nicotine, a multitude of chemicals have been detected in e-liquids 
and e-cig aerosols, including volatile organic compounds (e.g. formaldehyde, tolu-
ene, and benzene), nanoparticles, carcinogenic nitrosamines, and heavy metals [2, 
9, 10]. Chemical compositions vary widely between brands, which makes it chal-
lenging to understand the health effects across e-cigarettes.

 Harmful Effects on the Body

This combination of products has been shown to have detrimental effects on virtu-
ally every organ system (Fig. 11.1). Specifically, e-cigarette use has been linked to 
worsening of pre-existing pulmonary diseases [4]. Lappas et al. demonstrated that 
individuals with asthma who were exposed to e-cigarette vapor experienced 
increased respiratory resistance and worsened airway resistance [5]. A meta- analysis 
by Li et al. found an association between current use and ever use of e-cigarettes 
with presence of asthma (odds ratio of 1.2 and 1.36, respectively) relative to never 
use in adolescents [11]. Additionally, survey data has suggested an association 
between e-cigarette use and the development of asthma and chronic obstructive 
pulmonary disease (COPD) [6, 7]. Vaping has also been linked to multiple forms of 
interstitial lung diseases, the mechanism of which is thought to be related to cyto-
kine stimulation and increased inflammation [9–14]. Finally, THC/CBD containing 
e-cigarettes led to the novel disease EVALI, identified in the summer of 2019. Since 
then, EVALI has been responsible for more than 2500 hospitalized cases and more 
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Fig. 11.1 E-cigarette research to date has found significant adverse affects across the body

than 60 deaths [15–17]. However, acute lung injury cases caused by nicotine- 
containing e-cigarettes have been occurring for over a decade, with new cases con-
tinuing to occur across the world [12–14].

E-cigarettes have also been shown to have detrimental effects on the cardiovas-
cular system. Animal studies have shown that exposure to e-cigarette vapor leads to 
platelet and endothelial dysfunction, aortic stiffness, and cardiac fibrosis—all of 
which could contribute to hemodynamic changes and development of cardiovascu-
lar disease (CVD) [18–21]. Some human studies have confirmed that the hemody-
namic changes seen in mice can also be replicated in humans. Yan et al. demonstrated 
that exposure to e-cigarette aerosols led to short-term increases in heart rate and 
systolic blood pressures [15]. However, in terms of e-cigarette use being associated 
with increased rates of myocardial infarction and CVD in humans, data is limited to 
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underpowered studies utilizing self-reporting and has not definitely demonstrated 
that e-cigarettes increase risk of CVD [16, 17]. Another limitation is that human use 
of e-cigarettes is still limited to an average of 2–8 years in these studies, which is an 
extremely low exposure relative to the smokers of one to six decades included in the 
studies to date. Further longitudinal, matched datasets are needed to determine the 
impact of e-cigarette use on the cardiovascular system.

Although data is limited, e-cigarettes have also been implicated in the renal and 
hepatic systems (Fig. 11.1). Mouse studies have shown that exposure to e-cigarette 
aerosols leads to kidney fibrosis, while human data has shown a positive correlation 
between aerosol exposure and albuminuria [24]. Meanwhile, e-cigarette use has 
been shown to induce the production of reactive-oxidative species, potentially lead-
ing to direct hepatotoxicity and the transaminitis often seen in EVALI [25, 26]. 
Similar to conventional smoking, e-cigarette aerosols have also been shown to cause 
DNA damage and impaired DNA repair protein function, which could lead to can-
cerous changes [27]. Even more concerning is that animal studies have found that 
exposure to e-cigarettes has led to the development of lung adenocarcinoma and 
cancerous changes in the bladder urothelium [28].

Finally, e-cigarette use has also been shown to have a detrimental effect on sleep 
(Fig. 11.1). Multiple survey studies have found that e-cigarette use leads to reports 
of increased sleep difficulty, greater use of sleep medication, and increased sleep 
latency [18–21]. Given that insufficient sleep and poor sleep quality have been 
linked to multiple medical co-morbidities (including obesity, diabetes, and cardio-
vascular disease), this is an important effect of vaping to keep in mind, as the down-
stream effects can be severely damaging to overall health.

Although e-cigarettes were initially marketed as a safer alternative to conven-
tional cigarettes, increasing evidence points to the contrary. Since the EVALI out-
break in 2019, studies have elucidated the detrimental effects that vaping can have 
on virtually every organ system [18, 22–24]. Although much of the research has 
been done in mouse models, there is sufficient evidence to conclude that e-cigarettes 
do not come without harm. More investigation is still needed to fully understand the 
full impact that e-cigarettes can have on overall health.

 Marketing

While its introduction into the market as a low-risk nicotine replacement device 
eased its release into our population, the marketing of e-cigarettes as flavorful and 
healthy allowed the industry to target the vulnerable adolescent and young adult 
population (Fig. 11.2). Attractive bright and colorful advertising exposed 78% of 
middle school and high school students to at least one advertisement between 2014 
and 2016 [25]. Additionally, the manufacturing of small devices and the lack of 
distinct tobacco odor have allowed adolescents to easily conceal their use [25]. 
Glamorization of this device by movie and rock stars (and congressmen) in the 
recent past has led to increased use [26, 27]. As of 2013, e-cigarettes surpassed the 
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use of other drugs among adolescents and young adults (Fig. 11.3) [25, 26]. Young 
adults between the ages of 18 and 24 have the highest increase in percentage of cur-
rent users at 14%, of which a third have never smoked conventional cigarettes [26]. 
Unlike older adults, young adults do not consistently report cigarette cessation aid 
as the reason for trialing e-cigarettes [28]. Overall, this rise in e-cigarette use is 
concerning due to the heightened renormalization of tobacco exposure after decades 
of success from tobacco denormalization strategies.

 Addictive Potential

The addictive potential of e-cigarettes was studied among young adults using the 
Fagerström Test for Nicotine Dependence (FTND), a questionnaire consisting of six 
items to elucidate dependency and quantity of cigarette smoking. Using FTND, 
nicotine dependence was found to be higher in 30 e-cigarette users compared to 30 
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traditional cigarette users. Dual use of both e-cigarettes and cigarette smoking 
showed a greater FTND score as compared to cigarette smoking alone [29]. This 
addictive potential of e-cigarettes may be due to nicotine or its additive flavors, as 
the latter may also play a large part in its attractive potential in young adults.

While non-traditional flavors (e.g. fruit and candy) are banned in traditional ciga-
rettes within the USA, non-traditional flavors in e-cigarettes are widely used in 
young adults compared to traditional flavors (e.g. tobacco, mint, and menthol). In a 
systematic review, adolescents reported flavor as the most important factor for try-
ing e-cigarettes [30]. In a recent study of 18–35 year olds, non-tobacco flavors sig-
nificantly increased the appeal of e-cigarettes in e-cigarette users [31]. High school 
students who use e-cigarettes were surveyed between 2014 and 2017 on the impact 
of flavors used on pattern of vaping. These students reported an overwhelming use 
of non-traditional flavors (94%), compared to traditional flavors (6%) [32]. High 
schoolers participating in non-traditional flavored e-cigarette use were more likely 
to continue vaping and take more puffs per vaping session [32]. In general, many 
new e-cigarette users are young adults who are attracted to the plethora of flavors 
available, the presence of nicotine, and its normalization among their peers [26, 
29, 31].

 Perception

In the context of addiction, perception is key to assessing the impact of e-cigarettes 
on daily life. A survey of 16–25 year old e-cigarette users indicated that 50% of 
them were “not at all” addicted to e-cigarettes. Those who were more likely to 
report higher levels of dependence were women, daily users, those who have used 
e-cigarettes for more than a year, and individuals who had previously used tradi-
tional cigarettes. It is a concern that a majority of users do not consider themselves 
to be dependent or at risk of dependence to e-cigarettes [33].

 Gateway to Tobacco Use

While the fall in traditional cigarette use is heralded as an accomplishment, its 
replacement with e-cigarettes is concerning, as it has the potential to build a new 
generation of individuals addicted to nicotine-containing tobacco products. The 
concern of e-cigarette dependence in adolescents and young adults is built not only 
on its harmful effects on the human body but also its impact as a gateway for further 
traditional cigarette use.

Concerns have been raised about the use of e-cigarettes as a modality of intro-
ducing nicotine and act as a gateway to tobacco smoking in individuals who have 
never smoked, rather than for the marketed goal of tobacco cessation [26, 34, 35]. 
Over 60% of adults have tried e-cigarettes out of curiosity [36]. Subsequently, ever 
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e-cigarette users were more curious and willing to trial conventional cigarettes, and 
current e-cigarette users also showed a higher intent to use cigarettes [37]. Health 
care providers have appropriately raised the possibility that experimentation with 
e-cigarettes may ultimately lead to consistent cigarette use. In fact, new e-cigarette 
use was associated with smoking initiation in youths and young adults [38–41]. 
Additionally, ever e-cigarette users were associated with more cigarette consump-
tion and higher level of nicotine dependence at follow-up [37, 42]. Therefore, there 
is justifiable concern that the possibility of an increase in population-level use of 
e-cigarettes in adolescents may induce lifelong nicotine dependence and offset any 
potential benefit of its use as a tobacco cessation aid in individuals who currently 
smoke cigarettes.

 Gateway to Illicit Drug Use

As its use expands among adolescents and young adults, its impact regarding asso-
ciated illicit drug use cannot be understated. Young adults aged 18–23 years were 
surveyed about their inhalant use as well as other illicit drug use. There was a sig-
nificant correlation between e-cigarette use and other “hard drugs” including mari-
juana, cocaine, amphetamines, inhalants, hallucinogens, ecstasy as well as abuse of 
over-the-counter cold/cough medicine and prescription drugs not prescribed by a 
health care provider [43–45]. The presence of nicotine in e-cigarettes does cause 
alarm for further drug abuse of its users [46].

 Failures in Tobacco Cessation

Due to their ability to deliver nicotine in lower plasma concentrations, e-cigarettes 
have the potential to serve as a harm reduction tool and have been lauded as a poten-
tial smoking cessation aid. Despite this marketing, there are limitations to the evi-
dence on their effectiveness in smoking cessation [35]. Public health officials have 
raised questions about the potential impact that e-cigarettes have on individual and 
population-based efforts to reduce tobacco-associated morbidity and mortality. This 
controversy depends on the likelihood that e-cigarettes ultimately lead to abstinence 
from both traditional cigarettes and e-cigarettes, rather than long-term use of 
e- cigarettes or relapse with tobacco products with or without the dual use of 
e-cigarettes.

In general, consumers report that their main reason for using e-cigarettes is as a 
smoking cessation aid. Within the current body of literature, studies have demon-
strated inadequate evidence to conclude that e-cigarettes assist in tobacco cessation 
completely [47]. Use of e-cigarettes has been shown to decrease cigarette consump-
tion in individuals not intending to quit [48], and e-cigarette users do attempt to quit 
more frequently [41, 42, 49]. However, most studies demonstrate that current and 
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ever e-cigarette users actually had a lower odds of quitting combustible tobacco 
products [41, 42, 49–53]. A 2016 meta-analysis of 20 studies noted that odds of 
quitting were 28% lower in those who used e-cigarettes compared with those who 
did not use e-cigarettes [50], and a more recent meta-analysis including 64 studies 
provided further evidence that e-cigarette use was not associated with quitting [53]. 
While a Cochrane review did note that rates of quitting were higher in nicotine 
e-cigarette users, compared to nicotine-replacement therapy (NRT), these conclu-
sions are based on a small number of studies [54, 55]. Given these inconsistent 
findings, more research needs to be performed on a population basis with long-term 
follow-up to determine whether policymakers should advocate for this device as a 
smoking cessation tool.

 Success in Tobacco Cessation

A growing body of evidence on the role of these products in smoking cessation is 
emerging. Studies suggest that multiple factors, including reason, type, frequency 
of use, and amount of nicotine delivery, could contribute to the efficacy of e- cigarettes 
in quitting smoking. Young adults who used e-cigarettes for smoking cessation, 
compared to those using this device for other reasons, had increased odds of absti-
nence [56]. Long-term and daily e-cigarette users were more likely to quit smoking, 
compared to short-term and less consistent users, respectively [57–59]. E-cigarettes 
containing nicotine were more effective than e-cigarettes without nicotine in tobacco 
cessation [35, 60–62]. Additionally, non-tobacco flavored e-cigarettes, rather than 
tobacco flavors, were associated with greater success in quitting [38]. There may be 
certain types and aspects of e-cigarette use that may be optimized to maximize 
overall rate of cessation.

 Comparison to Nicotine-Replacement Therapies

The literature on the efficacy of e-cigarettes compared to other Food and Drug 
Administration (FDA)-approved smoking cessation options such as nicotine- 
replacement therapies (NRTs) and pharmacologic treatments is sparse. When rely-
ing on products for tobacco cessation, patients used e-cigarettes at a higher 
percentage than other NRTs and prescription drugs [63]. In an observational study, 
those who used e-cigarettes in their most recent quit attempts were more likely to 
remain abstinent than those who used NRTs [64]. In one three-arm study, there was 
a higher percentage of participants with 6-month abstinence in the group using 
combined nicotine e-cigarettes with nicotine patches, compared to non-nicotine 
e-cigarettes with patches and patches alone [62]. To date, there are few randomized 
control trials with a direct comparison of e-cigarettes alone to NRT [65]. In New 
Zealand, individuals motivated to stop smoking were randomized to nicotine 
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e- cigarettes, nicotine patches, or placebo e-cigarettes with behavioral support [65]. 
While abstinence at 6 months was highest in the e-cigarette group, this study was 
not powered to conclude superiority in any of the options, given the overall low rate 
of abstinence achieved in all groups [65]. Additionally, the study was limited, as 
physical nicotine patches were not provided with a higher loss to follow-up in this 
subset [65]. Data from this RCT was suggestive but ultimately inconclusive about 
the efficacy of e-cigarettes [35]. In the UK, adults attending stop-smoking service 
were randomized to nicotine e-cigarettes or NRT of their choice [66]. The 1-year 
abstinence rate of the e-cigarette users was lower than the NRT users [66]. A subse-
quent meta-analysis noted that e-cigarette use was associated with more quitting in 
randomized controlled trials with comparisons of e-cigarettes to conventional ther-
apy [53]. Additional well-designed randomized controlled trials including a direct 
comparison of e-cigarettes to combination of standard NRTs and pharmacotherapy 
are still needed to unequivocally evaluate its efficacy in comparison to FDA- 
approved therapies.

 Pathway to Dual Use

While the extent of risk reduction is greater in an individual who quits tobacco with 
the use of e-cigarettes, the available evidence suggests that many transition to long- 
term e-cigarette use. Former smokers who transitioned to daily e-cigarette users had 
evidence of nicotine dependence with physical withdrawal symptoms to e-cigarettes 
[67], which may contribute to persistent e-cigarette use with continual exposure to its 
harmful aerosol constituents. Furthermore, only 25.2% of e-cigarette users were 
actually willing to cease e-cigarette use altogether [68]. Concerningly, more than half 
of e-cigarette users become engaged in dual use of tobacco cigarettes and e-cigarettes.

 Public Health Community Recommendations

Despite the possible role of e-cigarettes as a temporary aid during attempts to quit 
smoking, health care officials have apprehension about the product due to its poten-
tial to promote continual nicotine dependence and act as a permanent replacement 
for nicotine delivery [34]. The public health community remains divided about 
endorsing these devices when their efficacy in this realm is unclear [69]. 
Organizations have stated there is insufficient evidence to permit a definitive con-
clusion. It is crucial that high-quality studies are prioritized to inform public health 
recommendations and health care policies, given the potential impact of promotion 
of e-cigarettes could have on adolescents and young adults who are otherwise at low 
risk for tobacco use. More research is needed to elucidate the overall efficacy of 
e-cigarettes in tobacco cessation and its role as a temporary aid during attempts to 
quit smoking.
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 Conclusion

In summary, e-cigarettes may ultimately complicate the path to a tobacco-free life. 
The literature on the use of e-cigarettes in traditional cigarette cessation has been 
inconsistent. Additionally, use of e-cigarettes may encourage conventional cigarette 
use and other illicit drug use. With its harmful impact on the developing brain and 
the physical health of adolescents and young adults, e-cigarettes put into question 
their supposed benefit as harm reducing and cessation agents [42, 70, 71].Conflict 
of InterestThe authors report no conflict of interest.
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Chapter 12
Role of Menthol and Other Flavors 
on Tobacco and Nicotine Product Use

Jennifer L. Brown and Enid Neptune

Menthol is added as flavoring to many consumer products due to its cooling and 
analgesic properties [1]. Natural menthol is found in mint and peppermint oils, but 
synthetic menthol can also be produced [2]. Menthol is added to tobacco products 
in a variety of ways, including to the tobacco and cigarette filters directly or trans-
ferred via the packaging. Flavor capsules, small gelatin capsules inserted into the 
filter that release flavoring when crushed by the user, [3] are one of the tobacco 
industry’s most recent innovations for delivering menthol flavoring [4, 5]. Menthol 
is present in both cigarettes characterized as menthol and non-menthol, albeit in 
smaller amounts [6]. In one analysis of levels of menthol in several brands of ciga-
rettes on the market in the USA, higher levels of menthol content were found in 
“light” and “ultralight” cigarettes than regular cigarettes [7].

In the USA, characterizing flavors other than menthol are prohibited in cigarettes 
[8]. Characterizing flavors are classified as flavors with a distinctive taste or aroma 
[9]. However, flavors like fruits and sweets are still added to other tobacco products 
such as cigars, little cigars and cigarillos, smokeless tobacco, and nicotine products 
like e-cigarettes. While most of this chapter is focused on menthol flavoring with an 
emphasis on combustible cigarettes, we introduce selective aspects of non-menthol 
flavoring to expand on the broad effects of flavorings on smoking behaviors.
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 Sensory Effects and Biological Mechanisms

Menthol in smoked tobacco products masks the harshness of smoking, making it 
easier for users to inhale and smoke [10]. The tobacco industry has long been aware 
of the anesthetic and sensory characteristics of menthol [11–15] and purposefully 
manipulated the menthol content in cigarettes to make the product more attractive 
to young and inexperienced smokers [11, 16, 17].

The basis of the menthol sensory experience is its interaction with an afferent 
neural receptor family termed transient receptor potential (TRP) receptors [18]. 
TRP receptors are expressed in the upper airway and nasal mucosa [19, 20]. Menthol 
is a specific agonist of TRPM8 and TRPV3 and an antagonist of TRPA1 and TRPV8 
receptors [21]. Recently, the receptor-mediated effects of menthol in the airway 
have been better defined. Cell studies reveal a proinflammatory effect of TRPM8 
activation in airway epithelia [20]. TRPM8 targeted mice show that menthol modu-
lates airway nicotine responses [22]. Inhibitory effects of the TRPM8 receptor on 
airway smooth muscle implicate a contribution of menthol to airway reactivity 
potentially facilitating the distribution of inhaled mentholated products [23].

The dual menthol-generated sensations of mint flavor and cooling are distinct, 
but combine to trigger the reinforcement of smoking behaviors [24]. The structural 
basis of the cooling effects was recently described using advanced molecular struc-
tural dissection [25]. The receptor-based consequences of menthol exposure create 
an opening for “menthol mimics” which can be easily synthesized and used to evade 
the regulatory constraints of menthol restrictive policies [26, 27]. Since a “charac-
terizing flavor” standard forms the basis for the regulation of tobacco product flavor 
additives, TRPM8 agonists that can reproduce the cooling effects without the “char-
acterizing mint flavor” are a cause of concern [28]. This consideration should be 
integrated into the construction of menthol policies in the future. As such, the path-
way rather than the molecule itself might provide more suitable and effective regu-
latory guidance as we later discuss more in-depth.

 Tobacco Industry Marketing and Target Markets

The tobacco industry has historically used health messaging to promote menthol 
cigarettes and targeted African-Americans, women, and youth with menthol ciga-
rette marketing.

 Health Messaging

Early marketing of menthol cigarettes focused on health reassurance messages, 
placing the product as a safer alternative to non-menthol cigarettes. Messages 
focused on the ability of menthol cigarettes to soothe the throat marketing them as 
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a product that would provide relief to those experiencing cold-like symptoms [16, 
29, 30]. While the use of images of physicians was not exclusive to marketing 
menthol cigarettes prior to the 1950s, otolaryngologists were used in menthol 
cigarette advertising to portray menthol cigarettes as a type of medicinal product 
[31]. Following growing concerns about the safety of cigarettes in the 1950s and 
1960s, menthol cigarette marketing started focusing more on implicit health mes-
saging, emphasizing the taste and sensation of menthol as refreshing and cool 
[16, 30].

 African-Americans

The tobacco industry targeted African-Americans as a distinct consumer group as 
early as the 1940s [29]. During the rise in health concerns over cigarettes in the 
1960s, Kool, the leading menthol cigarette brand at the time, devised a market 
strategy to appeal to African-Americans through television and print media and 
using billboard and transit ads [29, 30]. The percentage of African-American smok-
ers who smoked menthol cigarettes grew from 14% in 1968 to 38% in 1976—
besides Kool, Salem was also a popular brand and the market share for Newport 
began to grow in the 1970s [29]. By this time, most tobacco companies were pro-
ducing a menthol cigarette variant [30]. Targeted messaging also capitalized on 
beliefs among African-Americans that menthol cigarettes were healthier; fostered 
connotations of menthol cigarettes with aspirational characteristics such as brav-
ery, rebellion, and modernity that aligned with the Civil Rights Movement; used 
imagery of African-Americans with dark complexions and natural hairstyles 
(Fig. 12.1); and used other culturally tailored messaging such as jazz themes in 
advertisements [29]. The tobacco industry also gave and continues to give funds to 
civil rights organizations and Black community organizations to foster relation-
ships, further avoid opposition to menthol cigarettes, and aide sales of their prod-
ucts [29].

In addition to messaging, placement of these messages was used to target 
African-Americans. Tobacco advertisements for menthol cigarettes in the USA are 
disproportionately found in magazines with a majority Black readership [32, 33]. A 
systematic review of neighborhood disparities in point-of-sale marketing found that 
there is more menthol tobacco marketing (referring to price, placement, promotion, 
and product availability) in urban neighborhoods and neighborhoods with more 
Black residents [34]. More menthol cigarette discounts are found in neighborhoods 
where the majority of the population is Black [35]. Studies on menthol marketing 
placement have been repeated with a focus on non-menthol flavored tobacco adver-
tising. A recent study examining the presence of flavored tobacco product market-
ing across Washington, DC neighborhoods found that there were greater levels of 
flavored tobacco marketing overall (including cigarettes, cigars, e-cigarettes, and 
smokeless tobacco) and specifically for flavored cigars in neighborhoods with more 
Black residents [36].
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Fig. 12.1 Examples of menthol cigarette marketing: Virginia Slims ad, January 1988 (top left); 
Newport ad, 1974; Newport ad, 2014; Camel Crush ad, 2013. (Top images: The University of 
Alabama Center for the Study of Tobacco and Society (2018). Of Mice and Menthol: The Targeting 
of African Americans by the Tobacco Industry. https://csts.ua.edu/minorities/. Accessed 11 July 
2022. Bottom images: Rutgers Center for Tobacco Studies (n.d.) Trinkets & Trash. www.trinket-
sandtrash.org. Accessed 11 July 2022)
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 Women

Women were targeted with menthol cigarette marketing since the origin of the men-
thol cigarette [30]. Tobacco companies used imagery like flowers and romantic 
couples and messaging that associated the product with romantic and beautiful set-
tings to market menthol cigarettes [30]. Menthol cigarette advertisements were also 
placed in magazines with a primarily female readership (Fig. 12.1) [30].

 Youth

Tobacco companies capitalized on key findings of their research conducted in the 
late 1960s and into the 1980s that found menthol cigarettes were mostly smoked by 
a young demographic to further grow their market, using youth-oriented imagery 
and messages drawing on the salience of peer influence among youth [17]. During 
the 1980s and 1990s, menthol cigarette marketing featured young users having fun 
and using the product in social settings (Fig. 12.1) [16, 30].

The tobacco industry was aware that promotion of the product and the product 
itself were mutually important in attracting new users. Tobacco companies con-
ducted research on menthol level preferences among different age groups and found 
that youth preferred menthol cigarettes with reduced menthol and more experienced 
smokers preferred increased menthol levels [11, 30]. Accordingly, tobacco compa-
nies manipulated the level of menthol in their cigarettes and added new brands, such 
as mild menthol cigarettes that were positioned as a product for beginner smok-
ers [11].

 Consumer Perceptions

The marketing of menthol tobacco heavily influences how consumers perceive the 
product. Individuals who smoke menthol cigarettes often refer to the sensory charac-
teristics as a reason for smoking their preferred brand as compared to individuals 
who smoke non-menthol cigarettes, mirroring much of the messaging used to adver-
tise menthol cigarettes. They cite the “smooth” taste or smoke and “mild,” “cooling,” 
and “weak” characteristics of the menthol cigarettes as desirable attributes [37–39]. 
Some individuals also switch from non-menthol to menthol cigarettes in order to 
alleviate symptoms such as coughing as an alternative to quitting smoking [16, 39, 
40]. While findings on explicit consumer beliefs of menthol cigarettes as healthier or 
safer are inconsistent [16, 40–42], findings demonstrate the beliefs that individuals 
who smoke menthol cigarettes have regarding certain medicinal benefits [16, 39, 43, 
44]. However, some research indicates perceptions may be shifting. A recent study 
found that some individuals who smoke menthol cigarettes believe menthol ciga-
rettes may lead to negative health outcomes in a shorter time period compared to 
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non-menthol cigarettes [45]. We posit that this may be because participants in this 
study were recruited from Rhode Island, a state with restrictions on flavored ciga-
rettes and neighbors Massachusetts which bans all flavored cigarettes, and potentially 
the increased rhetoric surrounding menthol cigarettes in the local and national media.

Global research on flavor capsule cigarettes, most on the market of which are 
menthol flavored, finds consumers perceive them as more appealing, less irritating to 
the throat, more fun to smoke, and taste better than non-capsule cigarettes [46]. The 
US Food and Drug Administration (FDA) limits the use of new flavors and additives 
beyond what was on the market at the time the FDA started regulating tobacco—
under this premise, Camel Bold flavor capsule cigarettes were ordered to be taken 
off the market in 2015 [47]. In the USA, Camel and Marlboro sell flavor capsule 
cigarette variants [48]. The advertising for these products often uses bright colors 
(blue and green) and emphasizes messaging focused on sensation and taste and the 
ability of the consumer to customize the cigarette themselves (Fig. 12.1) [3]. Using 
Population Assessment of Tobacco and Health (PATH), a national longitudinal study 
of tobacco use among adolescents and adults in the USA led by the National 
Institutes of Health and the FDA, data collected in 2013–2014, the prevalence of 
flavor capsule use among smokers was found to be relatively small in the USA at 
4.3%; however, prevalence of use of the product among 18–24 year old smokers was 
9.4% and 17.3% among Hispanic smokers ages 18–24 years vs. 8.4% among non-
Hispanic white smokers ages 18–24 years [47]. Flavor capsule cigarettes accounted 
for 5.5% of the cigarette retail volume in the USA in 2020 [49]. The greater reduc-
tion in non-menthol cigarette consumption compared to menthol cigarette consump-
tion from 2008 to 2020 is attributed, in part, to flavor capsule cigarettes which 
experienced market expansion from 2008, when they were introduced, until 2014 
[50]. The USA should be vigilant of potential promotion of flavor capsule cigarettes 
as local menthol bans are implemented and a national menthol ban is considered. 
Canada saw an emergence of flavor capsule promotion by the tobacco industry in a 
similar scenario and a corresponding uptick in use by consumers prior to implemen-
tation of their national menthol tobacco ban [51].

A systematic review on the impact of non-menthol flavors in tobacco products 
(including cigarettes, e-cigarettes, little cigars and cigarillos, cigars, hookah, smoke-
less tobacco, and bidis) on consumer perceptions found that non-menthol flavors 
(e.g. fruit or candy flavors) strongly appeal to youth and young adults, are widely 
reported as a reason for use of tobacco products, and are perceived as having a better 
taste and being less harmful than non-flavored tobacco products [52]. Among the 
younger demographic, flavors play a particularly strong role in their use of 
e- cigarettes, hookah, little cigars, and cigarillos [52].

 Disparities in Use of Menthol Tobacco Products

Targeted marketing has resulted in disparities in use of menthol tobacco products in 
the USA.  Menthol cigarettes are disproportionately smoked by youth [53, 54], 
African-Americans [53–55], females [53–55], individuals with a family income 
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lower than $50,000 [53], and individuals whose highest level of education is high 
school [54]. Menthol use is also significantly higher among individuals who iden-
tify as lesbian, gay, bisexual, and transgender (LGBT) compared to smokers who 
identify as heterosexual; this difference was particularly seen in bisexual and gay/
lesbian females compared to heterosexual females [56, 57]. Gay/lesbian and bisex-
ual females, compared to heterosexual females, are also more likely to initiate 
smoking with a menthol cigarette and report last 30-day menthol cigarette use [58].

Overall, rates of cigarette smoking are higher among people with substance use 
disorders compared with the general population [59, 60], found to be as high as 
65–90% among individuals in substance use treatment [59, 61]. There are also 
higher rates of menthol cigarette smoking among people with substance use disor-
ders [62, 63] and among individuals in substance use treatment compared to the 
general population [64].

A study using data from wave 4 of the PATH study found that tobacco users with 
severe internalizing problems such as anxiety and depression were more likely to 
initiate with flavored cigarettes, cigarillos, e-cigarettes, or smokeless tobacco com-
pared to tobacco users with a low level of internalizing problems [65]. They were 
also more likely to currently use flavored cigarettes and cigarillos [65].

 Landscape for Menthol Tobacco and Nicotine Products 
in the USA

 Market Share for Menthol Cigarettes

In 2018, mentholated cigarette brands held a 36% share of the market for cigarettes 
in the USA. This was an increase from 2013 when menthol cigarettes had a 31% 
market share in the USA. The top brands in the menthol market in 2019 in the USA 
were Newport, accounting for 30.6% of menthol tobacco sales, and Marlboro, 
accounting for 25.7% [66]. From 2013 to 2019, Marlboro gained a 18.1% increase 
in the menthol market share in the USA [66]. In the USA, from 2000 to 2018, over-
all cigarette consumption declined, but this was mainly due to declines in consump-
tion of non-menthol cigarettes, which contributed to 85% of the decline [67].

 Flavored E-Cigarettes

Flavored e-cigarettes are also widely used. Among youth, e-cigarettes have been the 
most widely used tobacco and nicotine product used since 2014 [68]. In 2020, 
cartridge- based flavored e-cigarettes apart from menthol and tobacco flavors were 
prohibited in the USA [69]. Still, 11.3% of high school students and 2.8% of middle 
school students, totaling over two million youth, use e-cigarettes, with 84.7% using 
flavored e-cigarettes [70]. When Juul was limited to selling only menthol and 

12 Role of Menthol and Other Flavors on Tobacco and Nicotine Product Use



220

tobacco flavored products, their menthol sales increased from 10.1% in August 
2019 to 61.8% in May 2020 [68, 71]. Across different types of devices, the most 
commonly used flavors are candy, desserts, and other sweets; mint; and menthol 
[70]. Disposable e-cigarettes rose to be the most commonly used e-cigarette device 
type, preferred by 53.7% of youth e-cigarette users [70]. Among high school 
(26.1%) and middle school (30.3%) e-cigarette users, the most commonly used 
brand was the disposable Puff Bar [70]. Researchers found 139 flavors of Puff Bar 
and devices designed to emulate Puff Bar available online—over 80% were fruit 
flavors and 23% combined fruit and menthol/mint flavors [72]. Since the prohibition 
of cartridge-based flavored e-cigarettes in 2020, the sale of menthol e-cigarettes has 
grown. The sales of menthol flavored e-cigarettes in retail outlets increased by 
49.9% between the end of January 2020 and October 2020 [73].

 Current US Regulations on Flavors in Tobacco 
and Nicotine Products

In 2009, the Family Smoking Prevention and Tobacco Control Act (FSPTCA) 
banned all characterizing flavors in cigarettes except for menthol [8]. The Bill also 
gave the FDA the authority to regulate the sale, manufacture, and marketing of 
tobacco products. The FDA’s Center for Tobacco Products and Tobacco Products 
Scientific Advisory Committee (TPSAC) was subsequently founded. TPSAC was 
given the task of reviewing the available scientific evidence on menthol tobacco and 
in 2011 issued a report concluding that “removal of menthol cigarettes from the 
marketplace would benefit public health in the United States” [74]. After allegations 
were leveraged to argue that TPSAC was not adequately independent, the FDA 
conducted their own internal review in 2013 and concluded that “these findings… 
make it likely that menthol cigarettes pose a public health risk above that seen with 
nonmenthol cigarettes” [75]. In 2020, the FDA was sued by the African- American 
Tobacco Control Leadership Council and Action on Smoking and Health for their 
lack of action to regulate menthol cigarettes. In April 2021, the FDA responded to 
the lawsuit and announced it would work toward removing menthol in cigarettes 
and all characterizing flavors in cigars [76]. On February 24, 2022, the US FDA sent 
the proposed rules to prohibit menthol cigarettes and flavored cigars to the Office of 
Management and Budget (OMB) [77]. On April 28, 2022, the US FDA released the 
proposed rules to prohibit menthol as a characterizing flavor in cigarettes and to 
prohibit all characterizing flavors (except for tobacco) in cigars; the public was able 
to provide comment until August 2, 2022 [78]. The FDA is required to review and 
respond to public comments before a proposed regulation is finalized—a final rule 
with an effective date may be issued after comments are considered [78].

The drastic increase in use of e-cigarettes by youth and the alarm surrounding 
e-cigarette or vaping use-associated lung injury (EVALI) in early 2020, as noted 
above, created a strong incentive for the FDA prohibition of flavored, cartridge- 
based e-cigarette products except for tobacco and menthol flavored products. 
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Following implementation of these flavor restrictions on e-cigarettes, youth and 
young adults who used e-cigarettes in the past 30 days mainly used flavored dispos-
able e-cigarette products rather than cartridge-based or pod e-cigarettes [79]. Some 
e-cigarette users also began to use flavor enhancers such as Puff Krush which allows 
users to add flavor to any e-cigarette [79].

 Initiation and Progression to Regular Use

Menthol use is associated with increased smoking initiation (Fig. 12.2) [80, 81]. 
The appeal of menthol influences intention to smoke and initial smoking [82, 83]. 
Prevalence of menthol cigarette use is higher among youth than adults [55, 84, 85]. 
A study using data from waves 5 to 8 of the Truth Initiative Young Adult Cohort 
Study found that young adults who initiated smoking with menthol cigarettes com-
pared to individuals who initiated with non-menthol cigarettes were more likely to 
be younger (18–24 years vs. 25–34 years) [86]. In 2018, almost half (45.7%) of 
current youth smokers smoked menthol cigarettes [87]. The difference in preva-
lence of menthol cigarette use by age group is facilitated by brand switching—while 
a small percentage, more individuals who smoke menthol cigarettes switch to non- 
menthol than individuals who smoke non-menthol cigarettes to menthol, providing 
further evidence that menthol cigarettes are a youth product [88, 89]. However, 
switching from menthol to non-menthol cigarettes is less common among Blacks 
[88, 89].

Findings from longitudinal and cross-sectional studies support the finding that 
initiating smoking with menthol cigarettes facilitates progression to regular use 
(Fig.  12.2) [81, 90, 91]. One study found that in youth and young adults, ages 
12–24 years, the first use of menthol or mint cigarettes is not only associated with 
subsequent cigarette use, but also cigar use [92]. Other research finds that menthol 
cigarette smoking is associated with small cigar use and use of other flavored 
tobacco products [93, 94]. A cohort study of youth and young adults, the majority 
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who used flavored tobacco products during wave 1 noted that the first use of fla-
vored tobacco products (not just menthol) was positively associated with subse-
quent product use when compared to those who used a non-flavored product at first 
use [95].

Progression to regular use may be facilitated by user perceptions and self- reported 
experiences. Youth who smoke menthol cigarettes perceive them as easier to smoke 
[96]. Young adults who initiate with menthol are also less likely than individuals 
who initiate with non-menthol cigarettes to report feeling nauseous during the first 
use of a cigarette, which could hypothetically facilitate continued smoking [86].

Findings on youth initiation with menthol cigarettes and their facilitation of pro-
gression to regular smoking are in line with the findings of tobacco industry research 
that began in the 1960s and found that younger smokers preferred menthol ciga-
rettes because they are easier to smoke than non-menthol cigarettes; the ability for 
menthol to modulate the sensory effects of a cigarette, thereby reducing irritation 
and making it easier to inhale, were effects that the tobacco industry was well aware 
of based on their own research on the chemosensory and physiological effects of 
menthol [12, 17]. Tobacco industry research also found that menthol cigarette initia-
tion among youth was spurred by peer and family preference for smoking menthol 
cigarettes and the belief that menthol cigarettes were less harmful than non-menthol 
cigarettes [17].

A recent review published in 2022 examined the effects of flavor on potential 
abuse liability and appeal, which both contribute to initiation and regular use, of 
e-cigarettes among adults who currently or formerly use cigarettes and e-cigarettes 
[97]. From 104 studies, the authors concluded that access to different flavors is 
associated with higher abuse potential and appeal of e-cigarettes [97]. Subjects pre-
ferred fruit flavored e-cigarettes the most, followed by menthol/mint flavored [97]. 
These findings may be considered in the context of both dual use and incomplete 
and complete switching from cigarettes to e-cigarettes among adults.

 Dependence

Youth and adults who smoke menthol cigarettes display greater signs of dependence 
than those who smoke non-menthol cigarettes (Fig. 12.2). Adults who smoke men-
thol cigarettes report a shorter time to first cigarette than individuals who smoke non-
menthol cigarettes [98–101]. Youth who smoke menthol cigarettes are also more 
dependent on tobacco than individuals who smoke non-menthol cigarettes [80, 81, 
102–104]. Youth who smoke menthol cigarettes also have a lower odds of reporting 
an intention to quit smoking than youth who smoke non-menthol cigarettes [105]. 
Youth who smoke menthol cigarettes report more frequent [87, 105, 106] and heavier 
smoking behavior than youth who smoke non-menthol cigarettes [105].

A recent study examining the subjective response of African-American and 
white young adults who smoke to menthol and non-flavored cigarettes suggests that 
menthol cigarettes have a greater abuse liability than non-flavored cigarettes [107]. 
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The research found that a subjective positive response to menthol cigarettes was 
high among African-Americans and white individuals who smoke menthol ciga-
rettes and lowest among African-Americans who smoke non-flavored cigarettes 
[107]. These positive responses were correlated with higher smoking intensity and 
lower harm perceptions [107].

While review of tobacco industry documents has not found evidence of industry- 
led research on how menthol affects nicotine dependence, the industry did conduct 
research focused on how consumers react to different levels of menthol and nicotine 
in cigarettes [15]. The industry learned that menthol has some effects that mirror 
those of nicotine and that menthol and nicotine interact to produce sensory effects, 
such as “impact” which is a term used to describe the feeling felt by a smoker in 
their throat when smoking; this plays a role in the level of satisfaction reported by 
smokers [15]. Philip Morris International went as far as to identify menthol as a 
“partial replacement” for nicotine [15]. These findings contradict what the tobacco 
industry has claimed publicly in regard to menthol acting only as a flavor to enhance 
the taste of cigarettes.

 Cessation

On the whole, individuals who smoke menthol cigarettes have poorer smoking ces-
sation outcomes than individuals who smoke non-menthol cigarettes (Fig.  12.2) 
[108–112]. There is research that make conclusions to the contrary, finding cessa-
tion rates do not differ between individuals who smoke menthol cigarettes and indi-
viduals who smoke non-menthol cigarettes [113, 114]. Research findings may differ 
based on study design and the measurement used to examine cessation. However, 
looking at the preponderance of evidence that looks beyond intention to quit, there 
is enough evidence, as found in a recent systematic review, to conclude that it is 
harder for individuals who smoke menthol cigarettes to quit than individuals who 
smoke non-menthol cigarettes [115]. A recent study examining probability of ces-
sation by menthol vs. non-menthol use found that menthol use decreased the prob-
ability of smoking abstinence, but that switching from menthol to non-menthol 
cigarettes prior to a cessation attempt increased the probability of abstinence at 
30-day and 12-month follow-up [116].

Disparities in cessation success also exist—research finds significant differences 
in cessation rates among African-American/Black menthol and non-menthol smok-
ers [117–119]. There is also research to support that this is also true among Hispanic 
menthol smokers compared to non-menthol smokers [120]. A meta-analysis exam-
ining the association between menthol cigarette use and the likelihood of smoking 
cessation success found that among Blacks/African-Americans (mostly in the 
USA), menthol cigarette users have approximately 12% lower odds of smoking ces-
sation compared to non-menthol cigarette users [120]. In a study that randomized 
smokers who were motivated to quit smoking to one of six medication treatment 
conditions, smoking menthol cigarettes was associated with a reduced likelihood of 
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cessation success compared to smoking non-menthol cigarettes when controlling 
for cessation treatment; African-American women were at a higher likelihood of 
failure compared to white women [121]. In a randomized pilot study, African- 
American menthol smokers assigned to continue smoking menthol or smoke non- 
menthol 1 month prior to cessation found no significant differences in terms of 
cessation despite those assigned to the non-menthol condition reporting smoking 
fewer cigarettes per day and higher levels of perceived effectiveness in quitting 
skills [122, 123]. Among white smokers, menthol cigarette smokers were more 
likely to become dual users than non-menthol cigarette smokers [118]. One study 
with pregnant smokers found an association with reduced smoking cessation among 
individuals who smoke menthol cigarettes vs. individuals who smoke non-menthol 
cigarettes with individuals who smoke menthol cigarettes reporting fewer weeks of 
successfully quitting smoking and a decreased likelihood of cessation over preg-
nancy; this area of research should be explored further [124].

There is a dearth of research examining whether method of delivery of menthol 
affects cessation success. One study using PATH data from waves 1 and 2 examined 
nicotine dependence, quit attempts, and cessation success among flavored capsule 
cigarette smokers vs. non-capsule flavored cigarette smokers and did not find a dif-
ference in any of these measures [125]. Future research may explore this further as 
the market for flavor capsule cigarettes grows.

While there is no known tobacco industry research on menthol’s direct role on 
quitting and cessation outcomes, the tobacco industry displayed an interest in men-
thol’s role in making smoking appealing enough to discourage smokers from quit-
ting, as found in industry documents [126]. As a result of their own research, the 
tobacco industry has long been aware of menthol cigarette smokers’ attraction to 
characteristics of menthol cigarettes, including the ease of use [126]. They found 
that sometimes smokers switched from non-menthol to menthol cigarettes as a way 
to alleviate unwanted symptoms such as throat irritation and other health concerns, 
perceiving menthol cigarettes as healthier than non-menthol [126]. Industry research 
also found that smokers switching to menthol in efforts to quit smoking often liked 
the menthol taste and sensation and chose not to quit [126]. Among those smokers 
who wanted to quit due to the social unacceptability of cigarettes, menthol ciga-
rettes were found to be acceptable because the smell was often found less offen-
sive [126].

 Other Tobacco and Nicotine Products

A systematic review examining the role of non-menthol flavors on the use, progres-
sion of use, and intentions to quit across tobacco (cigarettes, little cigars and cigaril-
los, hookah, smokeless tobacco, and bidis) and nicotine (e-cigarettes) products 
found that flavors were associated with initiation, progression to regular use, and 
dual and poly use of products [52]. Flavored cigarette and cigar use were associated 
with decreased intention of quitting among users [52].
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Using cross-sectional data from a cohort study of young adult e-cigarette users, 
characteristics of e-cigarette first used, such as flavor and device type, were found to 
be associated with frequency of use and nicotine dependence [127]. Initiation of 
e-cigarettes with a menthol or mint flavor and initiation with a mod device or non- 
Juul pod was associated with past 30-day use and twice as many days of e-cigarette 
use [127]. Initiation with menthol or mint flavor and initiation with a Juul, mod, 
box, and non-Juul pod were associated with nicotine dependence [127].

 Solutions to Combat Flavored Tobacco Use

 Policy

The first menthol ban was implemented in the Canadian province, Nova Scotia, in 
May 2015 [128]. Several jurisdictions have since implemented bans on some forms 
of menthol tobacco, including Ethiopia, Canada, the European Union, and the UK 
[129]. In the USA, at least 145 localities restrict the sale of menthol cigarettes as of 
February 2022 [128]. In November 2019, Massachusetts became the first state to 
ban all flavored tobacco products, including menthol cigarette sales [128].

Early bans on menthol cigarettes provide insight into tobacco industry reactions 
and the tactics they are using to circumvent existing regulations. Following the ban 
on menthol cigarettes in the province of Alberta, Canada, Philip Morris International 
repackaged their products to communicate menthol-like cigarettes using color and 
alternative descriptors, potentially making it easier for consumers to identify their 
usual brand post-ban [130]. Menthol flavored cards, which are sold separate from 
cigarettes and can be placed inside cigarette packs to infuse the product with flavor, 
were observed on the market in Ontario, Canada post-menthol ban and despite no 
promotion, were used by 14.6% of smokers who smoked menthol cigarettes daily 
pre-ban [131]. While the European Tobacco Products Directive was issued in 2016, 
implementation of the menthol cigarette ban was delayed until 2020. The tobacco 
industry used this time in the interim to exploit loopholes in the ban by introducing 
menthol-flavored accessories (e.g. roll-your-own filter tips, infusion cards), cigaril-
los with menthol capsules, and promote heated tobacco products in the UK [132]. A 
study conducted in the UK between July 2020 and June 2021 (following implemen-
tation of the menthol cigarette ban) found that 15.7% of smokers participating in the 
survey reported smoking menthol cigarettes [133]. A repeat cross-sectional study 
that examined rates of menthol cigarette use across England, the USA, and Canada 
from 2018 to 2021 found a significant reduction in menthol cigarette use among 
youth ages 16–19—from 15.1 to 3%—in England pre- and post-menthol ban [134]. 
Continued reports of menthol cigarette use could be due to use of the available men-
thol accessories post-ban, stockpiled product, use of menthol replacements, or due 
to purchase of products in jurisdictions where they are still sold legally. However, 
contrary to the tobacco industry position, concerns over the increase in availability 
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of illicit tobacco post-flavor bans are not warranted. For example, there was no 
increase in illicit cigarette sales in Nova Scotia after they banned menthol ciga-
rettes [135].

Despite industry efforts to limit the impact of these regulations, emerging evi-
dence finds that menthol bans are effective in promoting smoking cessation and 
reducing sales (see Chap. 15). There is also some evidence that flavored tobacco 
restrictions result in reduced tobacco use. Two years post-menthol ban in Ontario, 
Canada individuals who smoke menthol cigarettes had a higher likelihood of quitting 
smoking and a higher likelihood of attempting to quit than individuals who smoke 
non-menthol cigarettes [136]. This was true among daily and all (daily and non-daily) 
smokers [137]. Across seven provinces in Canada that have banned menthol ciga-
rettes, individuals who smoke menthol cigarettes were also more likely to attempt to 
quit and successfully quit than individuals who smoke non-menthol cigarettes [138]. 
A study examining changes in sales of menthol cigarettes and all cigarette sales post-
implementation of the national Canadian ban on menthol cigarettes in 2017 found 
that the sale of menthol cigarettes decreased to none following increases from 2013 
to 2017 and that sales of all cigarettes also decreased [139]. A US study examining 
whether state restrictions on the sale of flavored e-cigarettes in New York, Rhode 
Island, Washington, and Massachusetts resulted in changes in total e-cigarettes sales 
found that the restrictions were associated with reductions of 25–31% in mean 
4-week total e-cigarette unit sales in NY, RI, and WA which restricted sales of all 
flavored e-cigarettes compared to 35 comparison states [140]. MA’s temporary total 
prohibition of e-cigarette sales (September–December 2019) was associated with a 
94% decrease in 4-week total e-cigarette unit sales [140]. The authors assert that this 
finding indicates that not all e-cigarette users who had previously used non-tobacco 
flavored e-cigarettes switched to tobacco flavored e-cigarettes [1]. A study looking 
exclusively at MA’s sales of menthol flavored and non-flavored cigarettes compared 
to states without bans on flavored cigarettes found that 4-week sales of menthol ciga-
rettes decreased, sales of non-flavored cigarettes increased, but overall the 4-week 
sales of cigarettes decreased by 282.6 packs per 1000 people in MA vs. the compari-
son states [141]. In a study comparing two municipalities in MA that had flavored 
tobacco policies compared to one without (prior to the state ban), results showed that 
1 and 2 years following implementation of the policies, the increases in current 
tobacco use from baseline to follow-up were smaller in the municipalities with poli-
cies on flavored tobacco [142]. In a study examining flavored tobacco availability at 
points-of-sale in CA jurisdictions with strong flavored tobacco policies vs. those with 
none from 2013 to 2019, researchers found significant decreases in menthol cigarette 
and flavored tobacco product availability in stores [143].

Reviews and simulation studies also provide insight into the potential effects of 
a menthol tobacco ban in the USA. A scoping review on the effects of menthol bans 
concluded that banning menthol cigarettes in the USA would promote smoking ces-
sation and reduce initiation [144]. Using the quit rates in Canada following the 
menthol cigarette ban, researchers estimated 789,724 individuals who smoke men-
thol cigarettes daily and 1,377,988 individuals who smoke menthol cigarettes daily 
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or non-daily would quit smoking if a menthol cigarette ban was enacted in the USA 
[137]. A recently conducted simulation study aimed to estimate the public health 
impact given the current smoking and vaping landscape vs. a hypothetical menthol 
tobacco ban between 2021 and 2060 [145]. It estimated that with a ban, there would 
be a 15% decline in smoking by 2026, translating to a reduction in 650,000 smoking 
and vaping caused deaths and 11.3 life years lost by 2060 [145]. An expert elicita-
tion that was conducted as a part of the overall study also suggested a larger impact 
of a menthol tobacco ban among African-Americans [146]. A simulation study that 
retrospectively estimated the public health impact of menthol smoking on the 
African-American community from 1980 to 2018 found that menthol cigarettes 
resulted in 1.5 million new smokers, 157,000 smoking-related premature deaths, 
and 1.5 million years of life lost among African-Americans [147].

When asked what they would do if menthol were banned, most US individuals 
who smoke menthol cigarettes responded that they would switch to alternative 
products (e.g. e-cigarettes), switch to non-flavored cigarettes, or quit smoking [45, 
148, 149]. When current e-cigarette users who typically used non-tobacco flavored 
cigarettes were asked what they would do if all flavored e-cigarettes besides tobacco 
flavored were banned in the USA, one-third said they would find a way to obtain the 
restricted flavor, roughly one-fifth each reported they would vape the available fla-
vor or quit using e-cigarettes and smoke cigarettes instead, and less than 10% 
reported they would not use e-cigarettes or cigarettes [150]. In a Connecticut-based 
study where non-treatment seeking adults who smoked menthol cigarettes were 
switched from menthol cigarettes to their usual brand non-menthol cigarettes for 2 
weeks, participants reported smoking fewer cigarettes per day, scored lower on 
nicotine dependence, and had greater motivation and confidence in quitting [151]. 
Black smokers showed a greater decrease in cigarettes smoked per day compared to 
non-Black smokers [151].

The mounting evidence finds that comprehensive bans on menthol tobacco are 
effective in reducing smoking initiation, averting tobacco-caused death, and reduc-
ing disparities. The level of comprehensiveness of flavored tobacco policies that 
exist in the USA varies; as of March 2021, seven state-level and 327 local-level 
flavored tobacco sales restrictions were in place [152]. The most common exemp-
tions are those that allow flavored tobacco to be sold in adult-only stores [152]. 
Most policies included a ban on menthol e-cigarettes, but excluded menthol ciga-
rettes and/or menthol smokeless tobacco [152]. A recently conducted qualitative 
scoping review on the literature evaluating flavored tobacco sale policies imple-
mented in the US from 2010 to 2019 found a moderate to high quality of evidence 
that the policies are associated with reduced availability, marketing and sales of the 
flavored products, and youth and adult tobacco use of flavored tobacco products 
[153]. The review concluded that the policy exemptions undermine the intended 
effects of the flavored tobacco policies [153]. With Massachusetts’ 2019 ban on 
flavored tobacco and nicotine products, including menthol cigarettes, flavored 
e-cigarettes, and flavored cigars, evaluations are underway and conclusions on the 
effectiveness of a comprehensive statewide ban will be able to be drawn. While no 
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longer on the market since IQOS was taken off due to a patent dispute, regulators 
should also adopt policies that encompass flavored tobacco used in heated tobacco 
products (HTPs) which come in a wide variety of flavors, some with delivery 
modalities such as flavor capsules [154].

Lastly, as briefly mentioned in discussion on sensory effects, policies should also 
consider the use of other compounds/additives that can mimic the sensory effects of 
menthol. The tobacco industry has long researched the effectiveness of synthetic 
compounds that would have similar sensory effects as menthol, but without a minty 
or menthol flavor [12]. Tobacco industry documents note that these compounds 
were not adopted for widespread use in the 1970s due to how expensive they were 
relative to menthol [12]. However, with the rise of synthetic nicotine in recent years, 
[155, 156] it is possible that other synthetic compounds for use in tobacco products 
are on the horizon. For example, synthetic cooling agents and known TRP receptor 
agonists, like menthol, were recently detected in e-cigarettes marketed in the USA, 
including in mint and menthol, fruit, and candy flavored products [28] and detected 
in combustible cigarettes on the market in Germany in 2018 [157]. “Ice” and fruit 
combination flavored e-cigarettes are widely offered online in the USA and UK. In 
the USA, this flavor combination is one of the most popular among youth and young 
adults [158]. Synthetic cooling agents like WS-3 and WS-23 are also offered on 
their own for consumers to add to flavor concentrations themselves [158]. As noted 
in a review on synthetic cooling agents, the health effects of daily inhalation of these 
agents are unknown [158]. Germany provides some guidance on how these agents 
can be regulated. In addition to banning characterizing flavors in 2020, Germany 
currently bans compounds that facilitate inhalation, including natural and synthetic 
menthol [28].

 Reducing Disparities and Promoting Health Equity

The arguments against new regulations on menthol additives to tobacco products 
fall into two categories. Firstly, some groups advance a concern about a heightened 
police state targeting African-American communities. This construction is based on 
a misreading of current and proposed legislation which selectively targets standard 
commercial entities (convenience stores, specialty tobacco product shops, etc.) with 
no extension to individuals using menthol cigarettes or selling “loosie”-like prod-
ucts. Black individuals would not be targets for increased policing due to possession 
of menthol products since the proposed regulations would only target manufacturers 
and retailers. Secondly, the extreme libertarian posture that bolsters an individual’s 
right to make harmful health choices is naturally aligned with no tobacco product 
legislation. Such a posture would challenge the legitimacy of seat-belt laws, 
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restrictions to recreational opiate sales/use and often vaccination requirements. 
Surprisingly, several African-American law enforcement groups have aggressively 
opposed menthol cigarette bans. The vast majority of African-American organiza-
tions that have considered menthol restrictions are supportive (e.g. NAACP, National 
Urban League, National Medical Association, African-American Tobacco Control 
Leadership Council, Association of Black Cardiologists, Black Women’s Health 
Imperative, Delta Sigma Theta Sorority, The Links, Inc.) [159] with only a few 
(National Action Network, National Association of Black Law Enforcement 
Officers, National Association of Criminal Defense Lawyers) opposing the legisla-
tion ostensibly over concerns about over-policing or encroachment on minority 
rights to adverse health choices [160, 161]. Clearly, African-American health pro-
viders who disproportionately treat patients of color are overwhelmingly supportive 
of a menthol ban since social justice attaches to reducing health care disparities, not 
expanding them.

 Cessation Resources

Current cessation approaches are most effective, at the population level, when wide-
spread availability is assured and affordability is not a restriction. To maximize the 
public health advantages of a menthol ban, the policy must be tethered to known 
effective cessation approaches [162]. Many attribute the notable proportion of indi-
viduals who smoke menthol cigarettes in Canada who switched to non-menthol 
cigarettes after the ban as reflecting suboptimal smoking cessation support [138, 
163]. Individuals who smoke menthol cigarettes might require customization of 
current protocols with the preferred use of menthol containing products such as 
nicotine gum or lozenges. Following the menthol tobacco ban in Ontario, Canada, 
research examining how individuals who smoke menthol cigarettes quit smoking 
post-ban found many smokers quit using self-help approaches such as modifying 
cognitions and avoiding smoking cues and much fewer quit using NRT and medica-
tion [164]. Public health campaigns that increase awareness of evidence- based ces-
sation approaches may further increase effectiveness of bans on menthol tobacco 
[164]. The research community should also be incentivized to pilot cessation strate-
gies that address the unique sensory cues of individuals who smoke menthol ciga-
rettes. A Canadian study showed that non-white individuals who smoke menthol 
cigarettes were more likely to make a quit attempt after bans compared to white 
smokers suggesting that the potential benefit with intensified cessation approaches 
could be substantial [138]. Further, the social justice context of a menthol ban might 
also provide an opportunity to expand cessation counseling to issues of health 
equity that plague communities of color. The disproportionate impact of a menthol 
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ban on African-American smokers should compel policy-makers to direct resources 
to these communities to identify nonintuitive drivers of cessation outcomes. 
Furthermore, equitable access to cessation treatments should be assured in African-
American communities reflected in both number of providers and improving 
Medicaid policies to increase access.

Menthol restrictions could exploit the historical conflation of media campaigns 
with therapeutic approaches to smoking cessation, but in a more targeted fashion 
[45]. Venues enlisted in the early expansion of menthol cigarettes to African- 
American communities can be re-engaged to advance the message of menthol 
restriction. For example, entertainment and sporting events could distribute pro-ban 
messaging. Discount coupons for menthol cessation products could also be targeted 
to African-American communities. Billboard, tactile and virtual, messaging that 
eliminating menthol equates with the elevation of health could be aggressively pur-
sued. Messaging that addresses the norms around smoking could counter barriers to 
smoking cited by African-Americans, such as continued smoking by family and 
friends [165]. A focused media strategy that aligns with community self- perceptions 
of health and prosperity might provide a critical foundation that maximizes the ben-
efits of a menthol ban.

 Concluding Thoughts

The evidence is clear that menthol tobacco products need to be regulated to protect 
the health of the public. Menthol tobacco has a disparate impact on vulnerable com-
munities and is a clear social justice issue. With other jurisdictions having passed 
bans on menthol tobacco products and having passed select flavors itself, the USA 
has ample opportunity to benefit from lessons learned and implement a strong and 
comprehensive policy that restricts the sale of all menthol tobacco products 
(Table 12.1). Effective restrictions and adequate cessation resources for individuals 
who smoke menthol cigarettes will require the coordinated efforts of a diverse group 
of stakeholders, including the federal government, regulatory bodies, enforcement 
levers, and the public health community. Closing loopholes in the FSPTCA of 2009 
ensure further effectiveness of the policy at reducing tobacco-caused death and dis-
ease and should not be delayed for another decade.
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Table 12.1 Regulation of flavored tobacco and nicotine products: challenges and policy loopholes 
that could decrease effectiveness of prevention measures and potential solutions

Challenges and policy 
loopholes

Intended and 
unintended results Potential solutions

Product 
regulation

Bans on select flavors in 
nicotine products OR on 
flavors in select nicotine 
product devices

Increase in use of 
flavors remaining on the 
market/increase in use 
of nicotine product 
devices available in 
flavors

Prohibition of all 
flavors, except tobacco, 
in all nicotine product 
devices, including 
menthol (e.g. 
Massachusetts)

Ban on menthol in select 
tobacco products

Consumers switch to 
tobacco products 
available in menthol

Comprehensive ban on 
menthol in all tobacco 
products, including 
little cigars/cigarillos, 
cigars, hookah, 
smokeless tobacco, and 
bidis

Ban on menthol as a 
characterizing flavor in 
tobacco products

Menthol included in 
products in amounts 
undetectable by smell 
or taste, but that still 
reduce harshness of 
smoking and attract 
smokers

Ban on menthol as an 
ingredient in tobacco 
products (e.g. Canada)

Use of other compounds/
additives, such as 
synthetic cooling agents, 
that can mimic the 
sensory effects of 
menthol without the 
minty or menthol flavor

Continued tobacco 
industry promotion of 
products with cooling 
effects, thereby 
encouraging initiation, 
progression to regular 
use, and addiction

Ban on menthol as an 
ingredient, including 
natural and synthetic 
derivatives of menthol

Tobacco industry 
tactics

Following menthol flavor 
ban, repackaging of 
tobacco products to 
communicate menthol-
like cigarettes

Easier for consumers to 
identify usual brand of 
cigarette post-ban

Plain packaging (e.g. 
Australia), restrictions 
on use of marketing 
imagery and descriptors 
used to communicate 
menthol flavor

Promotion of menthol- 
flavored accessories (e.g. 
infusion cards, roll-your- 
own filter tips) post-ban 
on menthol tobacco

Continued use of 
tobacco products with 
menthol- flavored 
accessories by 
individuals who used 
menthol tobacco 
pre-ban

Comprehensive policy 
that includes prohibition 
of products that can 
transfer menthol to 
tobacco products

Promotion of flavor 
capsule cigarettes 
leading up to ban on 
menthol flavored tobacco 
products

Increased initiation of 
smoking pre-ban, 
progression to regular 
use and nicotine 
addiction; promotion of 
capsule cigarettes 
(potentially with water 
capsules) post-ban

Ban flavored and 
non-flavored capsules in 
tobacco and nicotine 
products (e.g. European 
Union)

(continued)
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Table 12.1 (continued)

Challenges and policy 
loopholes

Intended and 
unintended results Potential solutions

Implementation Limited cessation 
resources upon ban of 
menthol in tobacco 
products

Consumers switch to 
non-menthol tobacco or 
nicotine products

Provision of 
government resources 
for tobacco cessation 
made available to local 
and state entities upon 
ban of menthol in 
tobacco products and 
increased access to 
evidence-based 
cessation resources

Limited utility of 
cessation resources 
among African-
American menthol 
smokers

Continued inequities, 
lower rates of 
successful cessation 
among 
African-Americans

Tailored messaging and 
targeted 
communications 
strategies promoting 
cessation resources, 
cessation strategies that 
address unique sensory 
cues of menthol, 
expanded cessation 
counseling to address 
unique concerns of 
African-Americans
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Chapter 13
Promoting Training and Education 
in Tobacco Dependence Treatment

Ellen T. Marciniak, Allison M. LaRocco, and Janaki Deepak

 Introduction

The United States (U.S) Preventive Services Task Force (USPSTF) recommends 
that clinicians ask all adults about tobacco dependence, advise them to stop using 
tobacco products, and provide treatment (both behavioral interventions and pharma-
cotherapy) to those adults who use tobacco (A-level recommendation) [1]. When 
evaluating and treating patients with tobacco dependence (TD), Health Care 
Professionals (HCPs) have multiple opportunities in their daily practice to capital-
ize on “teachable moments” to promote tobacco dependence treatment (TDT). A 
teachable moment is defined as an event that creates opportunity for positive behav-
ioral change. These teachable moments include lung cancer screening, new diagno-
ses of pulmonary (e.g. chronic obstructive pulmonary disease), cardiovascular and 
oncologic conditions, pregnancy, consulting on hospitalized patients who are admit-
ted for a tobacco-related health condition, and delivery of pulmonary function test 
results. Telling patients with tobacco use their “spirometric lung age” has been 
shown to increase smoking cessation rates [2–4]. As HCPs, taking advantage of 
these teachable moments is critical, as treating tobacco dependence improves mor-
tality rates more than treatment for tobacco-related lung diseases [5].

The default option for tobacco dependence is an opt-in approach, where HCP’s 
start by asking tobacco users if they are willing to make a quit attempt before offer-
ing treatment, and medications and counseling are only offered to tobacco users 
who state they are ready to quit. Conversely, for most other chronic health condi-
tions—diabetes, hypertension, asthma and substance use disorder—the treatment 
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default is on opt out approach or to initiate evidence-based treatment as soon as the 
health issue is identified. [6] Health and clinic-based interventions that have moved 
toward an opt-out approach demonstrate success in subsequent stopping smoking 
rates [7, 8]. Thus, an approach for treating tobacco dependence at all interactions 
with HCPs in the continuum of a personal health journey where patients would opt-
out instead of having to opt –in, would increase chances for success and have a 
significant impact on public health.

While clinicians are well-positioned to provide effective treatment for TD, indi-
viduals who use tobacco products receive insufficient assistance. In a Canadian 
study of TD advice from HCPs it was found that although 88% of current individu-
als who smoke reported visiting a health-care professional in the preceding 
12 months, only half of these individuals reported being advised to reduce or quit 
smoking. HCPs are in a unique position to offer TD advice and provide information 
on treatment options, including pharmacotherapy for TD to their patients; however, 
many of these opportunities are being missed. [9] Although the need for TDT has 
been recognized, barriers exist among health-care professionals including a need 
for additional training regarding TD counseling, lack of time, low priority for 
tobacco-related matters, and a perceived lack of interest in quitting among patients. 
Some clinicians simply might not know how to identify tobacco users quickly or 
know which treatments are effective and how best to provide these treatments. 
Innovative approaches to support and motivate health-care professionals to counsel 
patients with tobacco dependence are needed. [10–13] Efforts are needed to pro-
mote curriculum to ensure that all HCPs receive education on treating TD and are 
competent in the delivery of treatment interventions. Such efforts should include 
HCPs developing skills to provide evidence based treatment for TD or link to 
resources as needed [14].

Improving TD education for all HCPs could have an important public health 
impact by increasing the frequency with which patients are offered TDT. Research 
demonstrates that cessation rates increase when HCPs offer TDT, thus training 
HCPs to provide TDT is critical to decrease smoking prevalence in the population 
[15]. A solid foundation in these skills will help HCPs counsel and treat patients 
effectively. The 2005 WHO report highlighted the critical role HCPs play in tobacco 
control on national, regional, and global levels [16]. TD education should be catego-
rized into two categories: A) a common evidence-based TD curriculum touching 
upon key concepts of tobacco dependence and (B) education/training interventions 
tailored to each of the different health care professional (HCP) fields [17].

In this chapter, we highlight the status of tobacco dependence treatment curricu-
lum in various HCP fields and review studies on the effectiveness of various inter-
ventions to improve teaching and education in these fields. Training HCPs from 
multiple disciplines is critical since patients with tobacco dependence interact with 
various HCP during their health care journey. This can only be achieved by ensuring 
a standardized tobacco dependence curriculum that is adjusted to meet the needs of 
the HCP. We briefly discuss content to be included in training programs, methods to 
deliver content, and how to assess competencies in tobacco education to ensure 
retention of content.
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 Delivery of Tobacco Curriculum in Various HCP Fields

 Medical Students

It is critical that tobacco dependence treatment education starts during medical 
school because physicians who receive tobacco dependence treatment training are 
more likely to use and adhere to treatment guidelines and recommendations com-
pared to untrained physicians [15]. One survey found that the most common barrier 
for delivery was that physicians felt providing tobacco treatment was not part of 
their role [18]. This underscores a need for this education to begin in the pre- 
licensure setting to ensure budding physicians learn their role in tobacco health. The 
medical school setting provides opportunities for multiple classroom or online 
didactics, interactions with standardized patients, small-group discussions with fac-
ulty, and opportunities to observe and be instructed by clerkship preceptors about 
tobacco dependence treatment. This serves as a great springboard to build on during 
their medical career.

Yet, medical schools under teach tobacco dependence. An international survey of 
medical school tobacco curricula from 1995 and 2009 showed that 88% of surveyed 
schools have some form of tobacco teaching, with common curricular content 
including health effects of tobacco, effects of passive smoking, and epidemiology of 
tobacco use. Very few of the curricula contained content on assessing nicotine 
dependence, taking a tobacco history, the physician’s role in treating tobacco depen-
dence, nicotine withdrawal symptoms, motivational interviewing skills, pharmaco-
therapies, and brief advice/counseling such as the 5As (See Chaps. 4 and 5) [19]. 
Similar surveys among U.S. medical schools showed that, while schools taught 
pathophysiology related to tobacco use and associated disease, they lacked instruc-
tion on TDT strategies; most medical schools (69.2%) did not require clinical train-
ing in TDT techniques and 31% averaged less than 1 h of instruction in cessation 
strategies each year. The authors concluded that U.S. medical school graduates are 
not adequately trained, and this lack of training is most notable during the clinical 
years of medical education [20]. Recent surveys of both U.S. and international med-
ical students demonstrated inadequate training in treatment of TD [21] and medical 
students underperforming in their understanding of tobacco pathophysiology, nico-
tine effects and withdrawal, and TD treatment [22–28].

Structured curriculum for training medical student on tobacco dependence treat-
ment have shown promise in improving skills but more research is necessary. In a 
study of second-year medical students rotating through the family medicine seg-
ment of an introductory clinical medicine course at the University of Minnesota 
(Minneapolis), students were randomly assigned by rotation block to a 2-h interven-
tion workshop training (n = 98 students) or a control condition consisting of stan-
dard orientation (n = 90 students). The intervention included lectures, videotaped 
examples of patient-centered counseling, and patient-centered role playing among 
students to teach treatment of cigarette smoking. All students were evaluated by an 
Objective Structured Clinical Examination (OSCE) with a standardized patient (SP) 
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who smoked. Compared with students in the control group, students who partici-
pated in the intervention were more confident in their smoking intervention skills, 
asked more open-ended questions about patients’ past experiences with cessation 
attempts, and performed better on the overall process of patient-centered counseling 
[29]. Another study that was a qualitative evaluation of two consecutive classes of 
third-year medical students (n = 216) of a 4-year tobacco dependence curriculum 
adapted at Wake Forest University (Winston-Salem, NC) found that students were 
enthusiastic about the program and reported greater self-confidence in their ability 
to counsel and treat patients who use tobacco. [30] While some studies have dem-
onstrated short-term retention of smoking intervention skills, no long-term follow 
up studies have been performed to evaluate retention of these skills beyond medical 
school. Additionally, studies have not evaluated whether the intervention skills 
learned are applied during real clinical encounters.

A deterrent to improving TDT education in medical training is the traditional 
culture that emphasizes diagnosing and treating illnesses rather than preventing 
them. Not including a robust TDT curriculum in medical schools is a missed oppor-
tunity and continues to perpetrate the prevailing culture of focus on diagnosis rather 
than prevention. A critical part of the medical school curriculum on TDT should be 
performance assessment of the clinical techniques. Key elements to guide the devel-
opment of performance-based assessment are [1] integration of 2 or more new basic 
learned capabilities, [2] observed behaviors, [3] relevant clinical tasks, and [4] con-
tent at an appropriate level for medical students and clinical techniques in TDT that 
fit these criteria [31].

 Graduate Medical Education Trainees

Graduate medical education refers to the period of training in a particular specialty 
(residency) or subspecialty (fellowship) following medical school. Residency and 
fellowship programs provide the clinical experience and education for residents to 
learn how to cope with the challenges of practicing medicine.

Physicians in a range of health-care settings from primary to tertiary care that 
include both general practitioners (GPs) and medical specialists, play a vital role in 
TDT. In developed countries, it is estimated that more than 80% of the population 
sees a primary care physician at least once a year and physicians are seen as influ-
ential sources of information on tobacco dependence treatment [32].

Surveys of GME training programs showed that despite tobacco treatment train-
ing being available, there was low participation [33]. Barriers included lack of fund-
ing, lack of interest among learners, and lack of faculty expertise [24, 32]. A survey 
of emergency medicine physicians reported that barriers included feeling the emer-
gency department was not an appropriate venue for counseling and that counseling 
was ineffective [24]. The training requirements common to all residency programs 
(ACGME) do not specify any curricular content for TDT [33]. This is likely a large 

E. T. Marciniak et al.



245

contributing factor to the lack of emphasis on education of TDT and assessment of 
skills in this domain, thus resulting in lack of proficiency of physicians in TDT.

Despite many GME trainees not engaging in TDT, research has demonstrated 
that they can have a significant impact on promoting TDT. A meta-analysis of 17 
studies on the effectiveness of training health professions to provide tobacco depen-
dence treatment interventions showed significant increases in the likelihood of pro-
moting tobacco treatment, asking patients for a quit date, making follow-up 
appointments, providing self-help materials and counseling on TDT [34]. In unpub-
lished data, Stankiewicz et al. conducted a study on baseline knowledge of pulmo-
nary and critical care fellows on various aspects of tobacco education followed by a 
brief intervention (four <15 min online module videos) and conducted a post inter-
vention survey. Although participants reporting low background tobacco training 
(52.9%), post intervention they reported discussion of TDT with patients (100%) 
and increased comfort in prescribing treatments (82.4%).

Despite studies demonstrating the effectiveness of tobacco treatment curriculum, 
the Accreditation Council for Graduate Medical Education (ACGME) pulmonary 
fellowship training requirements only mention tobacco treatment once in the pul-
monary and critical care 2.0 milestones under “local quality improvement”. 
Blueprints for American Board of Internal Medicine (ABIM) Pulmonary exams has 
TD and tobacco dependence treatment listed as <2% for “Occupational and 
Environmental Diseases”. There is nothing listed in the ABIM critical care blue-
print, and the ABIM internal medicine exam blueprint lists tobacco dependence 
treatment <2% under “Cancer Prevention”. For the family medicine exam, tobacco 
treatment is not specified at all. For the North American Pharmacist Licensure Exam 
(NAPLEX), tobacco treatment is not mentioned in any of the competency state-
ments. In the content outline for the National Board of Respiratory Care exam, 
“tobacco dependence treatment” is listed under “Conduct Patient and Family 
Education”, but no weight is assigned to that skill. Additionally, there is no pub-
lished literature regarding the state of education of pulmonary and critical care fel-
lows in this domain.

 Nursing Trainees

The involvement of nurses, as the largest group of healthcare professionals, in 
tobacco treatment efforts is essential. Nurses spend a significant time at the bedside 
and establish trusted relationships with patients. They are often involved in clinical 
and bedside education endeavors and are training in patient centered care, making 
them excellent candidates to perform tobacco dependence evaluation and treatment. 
Nurses can help to ensure that tobacco dependence is “recognized and treated as a 
chronic illness.” [30] They can also provide counseling and education as well as 
support and resources for additional programs.

Yet surveys of baccalaureate nursing education in Asia revealed that programs 
only devoted 1 h each year to tobacco education and that nurses were unprepared to 
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support TDT [30]. Similar survey findings were found in U.S. baccalaureate nursing 
curricula where fewer than 13% of programs taught TDT, and spent less than 3 h 
each year on this topic. Most of the programs devoted a sizeable portion of curricu-
lum content to tobacco health effects, however lacked content in clinical tobacco 
treatment techniques. A study that assessed tobacco content and extent of tobacco 
education and intervention skills among a national sample of baccalaureate and 
graduate U.S. nursing programs found that more than 90% of the respondents were 
taught about cancer risks and the health-related tobacco risk factors; however only 
45.5% of baccalaureate programs and 66.5% of graduate programs included content 
about clinical TDT techniques [35].

Nursing led tobacco dependence treatment has robust evidence demonstrating 
efficacy. A Cochrane review of 29 randomized trials of TDT interventions of vary-
ing intensities delivered by nurses with follow-up of at least 6 months showed that 
structured tobacco dependence intervention delivered by a nurse was more effective 
than usual care on stopping smoking at 6 months or longer [36]. It has been demon-
strated that the most common barrier to the delivery of TDT by nurses is a lack of 
education about efficacious therapy [37, 38]. While nursing educators cover a pleth-
ora of topics in a compressed amount of time, increased instructional efforts must 
be directed at treatment for a condition that is responsible for 440,000 deaths in the 
U.S. annually.

 Pharmacy Trainees

A major component of care provided by pharmacists is health promotion and dis-
ease prevention. Pharmacists practice in a variety of settings including those where 
access to tobacco cessation therapies is available. As one of the most accessible 
health professionals, pharmacists are well aware that tobacco use is the single most 
common cause of preventable death and disease in the USA. Pharmacists have a 
public health responsibility to provide patients with advice and counseling about 
health risks and behaviors [39]. In a survey of U.K. pharmacy schools, 76% reported 
spending more than 3 h, and 90% reported examining students, on some aspect of 
tobacco treatment. All schools taught about nicotine replacement therapy (NRT) 
and the role of behavioral support; however only 14% covered practical delivery in 
clinical settings [40].

The Rx for Change: Clinician-Assisted Tobacco Cessation Curriculum is a com-
prehensive tobacco cessation education tool that provides not only clinicians and 
students, but also clinical staff and peers, with the knowledge and skills necessary 
to offer comprehensive tobacco cessation counseling to patients, clients and con-
sumers who use tobacco. It covers information about the epidemiology of tobacco 
use, pharmacotherapy, and brief behavioral interventions. The Rx for Change: 
Clinician-Assisted Tobacco Cessation Curriculum has been integrated into the 
required pharmacy school curricula in California since 2000 and has resulted in 
improvement in pharmacy students’ self-rated confidence and ability for providing 
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counseling and treatment. Another study conducted with pharmacy faculty mem-
bers showed that participation in a national train-the-trainer program significantly 
increased pharmacy faculty members’ perceived ability to teach tobacco-related 
content and showed a high likelihood of adopting the Rx for Change program at 
their school [41].

 Learning Content for Core Competencies in Evidence-Based 
Treatment of Tobacco Dependence

As demonstrated above, when HCPs receive education on tobacco dependence, 
there is improved confidence, self-efficacy, motivational interviewing skills, and 
delivery of treatment to patients. The content to include in such educational pro-
grams can vary depending on the background knowledge and prior training of the 
specific HCP group, the time and available resources of faculty and HCP, and the 
overall goals of those developing the curriculum. The content can be adapted from 
a list of core competencies for evidence-based treatment of tobacco dependence 
such as those defined by Association for the Treatment of Tobacco Use and 
Dependence (ATTUD). The list includes the following:

 1. Tobacco Dependence Knowledge and Education
 2. Counseling Skills
 3. Assessment Interview
 4. Treatment Planning
 5. Pharmacotherapy
 6. Relapse Prevention
 7. Diversity and Specific Health Issues
 8. Documentation and Evaluation
 9. Professional Resources
 10. Law and Ethics
 11. Professional Development

TD is one of the most common substances use disorders in the world. Evidence- 
based treatment of TD is effective, but treatment accessibility remains very low. A 
dearth of specially trained clinicians is a significant barrier to treatment accessibil-
ity, even within systems of care that implement brief intervention models. With the 
emergence of new tobacco products, the treatment of TD is becoming more com-
plex and tailoring treatment to address new and traditional tobacco products is 
needed. The Council for Tobacco Treatment Training Programs (Council) is the 
accrediting body for Tobacco Treatment Specialist (TTS) training programs. 
Certified Tobacco Treatment Specialists, or CTTSs, are professionals from diverse 
backgrounds who are specially trained to provide treatment for patients with tobacco 
dependence. CTTSs acquire unique training to deliver interventions across multiple 
modalities and intensities, with learners developing skills in motivational interview-
ing and counseling. This specialized training ensures use of the best evidence 
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currently available for providing tobacco treatment. Tobacco treatment specialists 
are now trained and recognized internationally as treatment professionals.

The Association for Treating Tobacco Use and Dependence (ATTUD), an inter-
national professional organization for Tobacco Treatment Specialists, formalized 
national competency standards for tobacco treatment specialists (TTSs) in 2004. 
The Council for Tobacco Treatment Training Programs (CTTTP), as an accrediting 
organization, ensures TTS training programs meet the ATTUD standards. Currently, 
there are 22 accredited programs internationally including the fully online 
BREATHE (Bridging Research Efforts and Advocacy Toward Healthy Environments) 
Tobacco Treatment Specialist Training Program. Upon successful completion of an 
accredited TTS training program, participants are eligible to apply for a standard-
ized exam to receive a National Certificate in Tobacco Treatment Practice (NCTTP: 
https://www.naadac.org/ NCTTP) [42, 43].

 Learning Strategies in an Educational Program for Tobacco 
Dependence Treatment

It is imperative that HCP’s strongly consider a tobacco dependence treatment rotation 
when available to build foundational experience and education on various motiva-
tional interviewing skills and treatment strategies. There are many different modalities 
that have been used to effectively teach tobacco dependence treatment to health care 
professionals including in person and electronic lectures, podcasts, bedside teaching, 
simulation, role playing, and even a combination of multiple modalities [44].

Any tobacco dependence teaching must arm the HCP with the knowledge and 
skills to inform patients and identify the appropriate opportunities, inspire the pas-
sion and professionalism to deliver that information in an engaging manner, and 
eventually lead to successful patient outcomes and an overall improvement in soci-
ety’s relationship with tobacco. Best practices in medical education include experi-
ential learning (“learn by doing”), feedback, diverse educational methods, and 
effective relationships with peers. These can be incorporated in any tobacco depen-
dence teaching curriculum to enhance it.

Current perception is that tobacco treatment is time consuming, problematic, and 
not part of the routine clinical care. Changing this perception by having faculty mem-
bers who are passionate and enthusiastic for the subject be the ones to deliver tobacco 
treatment education is the first part of creating the paradigm shift towards enthusiasm 
for tobacco treatment. Modelling role play with standardized patients would be one 
of the ways of achieving this in addition to bedside teaching when applicable.

A study performed on pediatric residents that compared a special training (web-
site/CD-ROM training program on tobacco, a seminar series, companion interven-
tion material, and clinic mobilization) with standard training (residents participated 
in the seminar series and utilized standard educational and self-help material) dem-
onstrated that the program was effective in training pediatric residents to address 
tobacco use. There was a significant increase in the percentage of pediatric residents 
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who provided assistance for modifying ETS exposure, preventing tobacco use and 
helping patients and parents to stop tobacco use [45].

Educational interventions should (a) demonstrate direct relevance to TDT (b) 
provide sufficient opportunity for clinical instruction, (c) provide sufficient oppor-
tunity for self-reflection, (d) facilitate formal program evaluation, (e) be equiva-
lently experienced by the entire class, (f) enjoy sufficient faculty support, and (g) 
minimize disruption to existing instructional methods [46]. When considering a cur-
riculum or method of tobacco health teaching, one should consider the amount of 
time, financial resources, teaching resources, and faculty expertise as these are bar-
riers to sustaining successful programs in several studies [47–49]. Please refer to 
Table 13.1 for a TDT curricular example.

Table 13.1 An example of components of a tobacco use curriculum, as adapted from the core 
competencies developed by the Association for the Treatment of Tobacco use and Dependence

Curriculum component Potential areas for assessment

Tobacco dependence knowledge and 
education: “Provide clear and accurate 
information about tobacco use, strategies 
for quitting, and the scope of the health 
impact on the population, the causes and 
consequences of tobacco use”

–  Describe the prevalence and patterns of tobacco use
–  Understand environmental factors that promote 

tobacco use, and explain how tobacco dependence 
develops, including biological and psychosocial 
causes

–  Explain health effects of tobacco use, the 
mechanisms of these effects

–  Explain the role of treatment for tobacco 
dependence

–  Understand typical patterns of tobacco dependence, 
including the relapsing and chronic nature of this 
condition

–  Make use of up-to-date research and guidelines on 
tobacco treatment

–  Summarize and apply diagnostic criteria for 
tobacco dependence

Counseling Skills: “Demonstrate 
effective application of counseling 
theories and strategies to establish a 
collaborative relationship, and to 
facilitate client involvement in treatment 
and commitment to change”

–  Demonstrate effective counseling skills as well as 
nonjudgmental and culturally competent patient 
interactions

–  Use evidence-based method so brief tobacco 
dependence interventions

–  Understand models of behavioral change and 
demonstrate use of strategies to enhance motivation 
and behavioral change

Assessment Interview: “Conduct an 
assessment interview to obtain 
comprehensive and accurate data needed 
for treatment planning”

–  Demonstrate a tobacco dependence specific patient 
interview, including tobacco use history, measures 
of tobacco use and dependence, barriers to 
abstaining from tobacco, readiness to stop using 
tobacco, prior quit attempts, social supports and 
cultural context

–  Demonstrate gathering a basic medical history, 
including substance abuse and psychiatric history

–  Understand when to refer to other healthcare 
professionals

(continued)
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Table 13.1 (continued)

Curriculum component Potential areas for assessment

Treatment Planning: “Demonstrate the 
ability to develop an individualized 
treatment plan using evidence-based 
treatment strategies”

–  Create realistic treatment objectives in 
collaboration with the patient

–  Make individualized tobacco dependence treatment 
plans using evidence-based strategies

–  Develop a follow-up plan with the patient
–  Understand when and how to make referrals to 

other healthcare professionals
Pharmacotherapy: “Provide clear and 
accurate information about 
pharmacotherapy options available and 
their therapeutic use”

–  Understand pharmacotherapy available for tobacco 
dependence, including what medications are 
available, their efficacy and their adverse effects

–  Understand the benefits of combining medications 
and counseling

–  Identify patient factors that impact appropriate 
pharmacotherapy choices

–  Explain the symptoms, duration and treatment of 
nicotine withdrawal

–  Collaborate with other healthcare professionals to 
provide appropriate treatment as indicated

Relapse Prevention: “Offer methods to 
reduce relapse and provide ongoing 
support for tobacco-dependent persons”

–  Identify individual risk factors for relapse and 
describe strategies to avoid these

–  Demonstrate ability to modify treatment plans to 
reduce risk of, or work through relapses

–  Create a plan for continued aftercare after initial 
tobacco dependence treatment

Diversity and Specific Health Issues: 
“Demonstrate competence in working 
with population subgroups and those 
who have specific health issues”

–  Provide culturally competent counseling
–  Create specific treatment plans for specific patient 

populations
–  Make treatment recommendations for patient with 

non-cigarette tobacco use
Documentation and Evaluation: 
“Describe and use methods for tracking 
individual progress, record keeping, 
program documentation, outcome 
measurement and reporting”

–  Maintain accurate patient records, tracking 
treatment progress

–  Use standardized methods of measuring tobacco 
dependence treatment outcomes

Professional Resources: “Utilize 
resources available for client support and 
for professional education or 
consultation”

–  Describe resources available to support tobacco 
abstinence

–  Identify resources for medical and psychosocial 
issues related to tobacco use

–   Identify resources for staying up to date on tobacco 
dependence treatment

Law and Ethics: “Consistently use a 
code of ethics and adhere to government 
regulations specific to the health care or 
work site setting”

–  Demonstrate adherence to ethical and regulatory 
guidelines around treatment of tobacco dependence

Professional Development: “Assume 
responsibility for continued professional 
development and contributing to the 
development of others”

–  Maintain professional standards as appropriate for 
the profession

–  Use literature to remain up to date on current 
research applicable to tobacco dependence and its 
treatment
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Any tobacco health curriculum or education session should include an assess-
ment of competency. In 2005, tobacco control competencies for medical schools 
were developed. These competencies can guide objectives and assessments and 
should include: [50].

 Cognitive (C) and Skill (S) Objectives by Competency Area

• Adult TDT and prevention.
 – Pathophysiology, addiction.
 – Epidemiology, disease causation.
 – Counseling, efficacy, and principles.
 – Pharmacology and efficacy.
 – Issues of culture, gender, age, and family.
 – Special issues: pregnancy, weight gain related to smoking.

• Pediatric TDT and prevention.
 – Epidemiology.
 – Counseling, efficacy, and principles (with children and adolescents).
 – Counseling, efficacy, and principles (with parents).

• Public health advocacy/population science.
• Support systems in clinical/medical setting.
• Professional development/global.

These assessments also show whether objectives are met and ensure quality con-
trol. In 2007, the New Zealand Ministry of Health developed a list of three compe-
tencies that include: (1) Ask smokers if they are currently smoking, (2) Give brief 
advice, and (3) Provide cessation support. [51] They additionally described a com-
petence level depending on an individual’s role: (1) Core—the competencies all 
HCPs in any role should have; (2) Generalists—competencies required of general-
ists (workers who provide cessation services as one of several roles); (3) Specialists—
competencies that those who provide tobacco dependence treatment services as 
their main or sole role.

 Delivery Methods

 Didactic Sessions

Didactic sessions, whether in the traditional lecture-based format or web based con-
tent, allow for theoretical knowledge transfer and for access to large proportion of 
trainees. They allow for large amounts of knowledge to be imparted in a short time 
period, are often easy to set up, and allows for written evaluation.
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One-hour didactic session with pre- and post-testing is an effective way to deliver 
medical knowledge on tobacco health and to improve attitudes toward tobacco 
health interventions among various groups of healthcare professionals in a short 
time. A study of a 1-h didactic session performed with 1286 health care profession-
als (185 physicians, 359 nurses, 75 dental providers and 667 other health-related 
professions) assessed pre- and post-training of professionals’ attitudes, knowledge 
and behaviors. Prior to the 1-h didactic session, physicians engaged in more inter-
ventions and reported increased knowledge and more positive attitudes than other 
HCPs; after the session, differences among physicians, dental providers, and nurses 
were minimal. All HCPs reported more knowledge and positive attitudes on nearly 
all measures [52].

Some didactic or journal club sessions were shown to increase tobacco resources 
for patients over 50% compared to before HCPs underwent teachings [52, 53]. 
Didactic sessions can be in person or via video conferencing. These can be via tradi-
tional lecture format with the medical knowledge outlined previously in this chapter 
given to learners, but should have plenty of interaction between facilitator and learn-
ers. Interactions can be accomplished by pausing to ask learners questions or includ-
ing case-based studies, which can be loosely based on real patient encounters, to 
bring an element of reality to the session and to increase the likelihood of engagement 
and investment on the part of the learner. Cases could start with the recommended 
medical knowledge points and end with the learner recognizing ambivalence or hesi-
tancy, counseling a patient, or giving information on specific tobacco treatment. 
These can be small group assignments (in breakout rooms if the session is virtual) or 
reviewed as an entire class. These sessions should be followed by a brief knowledge 
assessment to help cement the information in the learner’s mind and to assess that the 
session’s objectives were met. A written knowledge assessment would work in these 
sessions. A pre-test could also be administered to pique the interest of adult learners 
and help them focus on the important part of the upcoming didactic session.

 Simulation Sessions

If a program has the personnel and financial resources, following up didactic ses-
sions with simulation or standardized patient encounters provides an opportunity 
for learners to put the knowledge they just acquired into immediate action and fur-
ther instills the desired knowledge and skills. Standardized patients (SP) have been 
shown to be effective teaching mechanisms for counseling; tobacco dependence 
counseling is no exception. They provide experiential learning and feedback oppor-
tunities, two key aspects of adult medical education. These encounters can be 
filmed, thereby providing the learners with the ability for self-evaluation and self- 
critique. If limitations preclude simulation/SP, a learner could play that role. This 
would require a written script or scenario for the “patient” to be available to each 
small group. Groups would also need time to review and prepare for that patient role 
built into the session. A downside to role-playing compared to the SP is the loss of 
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standardization, as each small group would have a slightly different patient por-
trayal. An upside is that the learner would get an idea of the patient experience, 
which could improve empathy. Role-playing or SP allow the learner playing the 
HCP to determine the patient’s history with tobacco, recognize any hesitancy or 
ambivalence to quitting, and discuss treatment options [54, 55]. The facilitator/cur-
riculum designer could choose to focus on one aspect of the overall tobacco treat-
ment program, such as taking a tobacco history, or they could use the encounter like 
an entire first tobacco treatment clinic visits and cover all the topics they would 
expect in that first visit. This would depend on time and expected level of mastery 
during that role-playing or SP encounter.

When designing the role-playing or SP scenario, developers should remember 
their audience. An audience of nurses or respiratory therapists who would most 
likely provide a brief screen or intervention prior to discharge of an inpatient or 
primary care clinic patient would need a vastly different scenario to work through 
than a licensed worker in a tobacco health clinic whose role is to provide in depth 
tobacco dependence counseling. Short interventions for a general HCP audience 
could include the steps outlined by Screening, Brief intervention, and Referral to 
Treatment (SBIRT). All HCPs can be trained to provide SBIRT.  It is often more 
feasible for HCPs to deliver a short intervention in the clinic or at the bedside than 
it is to attempt intensive interventions in these settings. The Alcohol, Smoking, 
Substance Involvement Screening Test (ASSIST) [56] is one such measure that can 
be easily administered upon admission to the hospital or in a primary care or com-
munity health clinic. These short interventions should be friendly, empathetic, and 
nonjudgmental where the administrator (HCP) demonstrates active listening skills 
and explains the reason for the screening. If the HCP can link the screening to the 
reason for hospitalization or clinic visit, patients will often be more receptive. 
Patients also need to be informed of confidentiality limits to feel safe with participa-
tion and avoid feeling betrayed.

These desired topics could be addressed in the educational session(s) preceding 
these encounters. Alternatively, as Fernandez and colleagues showed, learners could 
start with an SP encounter, then participate in an educational session, and repeat the 
SP encounter to assess for improvement after training [54]. Both role-playing and 
SP encounters can be used as teaching methods and evaluations of competency, pos-
sibly negating the need for a written competency/knowledge assessment. Role- 
playing has been shown to be equal to standardized patients in smoking knowledge 
test scores, although learners’ self-confidence was reported higher with standard-
ized patient encounters [57].

 Bedside Teaching

Bedside teaching is an opportunity for trainees to directly learn the practical rele-
vance of educational content for patient care through active case-based learning. 
The goal of bedside teaching can be to observe the trainee and offer feedback, or it 
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can be to model clinical skills. For example, bedside teaching can be used to model 
using person-first language (e.g., individuals who smoke), rather than labels (e.g., 
smoker) in conversation to promote greater respect for people who smoke. Bedside 
training can be used to teach motivational interviewing skills and to demonstrate 
how to frame an interaction as a teachable moment for TDT.

Focused, specific, real-time formative feedback, rather than pointed criticism is 
important so that trainees can improve upon their skills. The Objective Structured 
Clinical Examination (OSCE) can be used to objectively measure skills that can be 
used in conjunction with supervisor observation, trainee/health care professional 
self-report and change in self-efficacy. In addition, patient perceptions and feedback 
of MI can be measured using CEMI. Results can further contribute to MI research 
and training.

 Multimedia

An alternative method is the addition of podcasts to didactics. Podcasts are currently 
very popular, relatively short, often engaging, easy to listen to, and are completed 
on the learner’s own time which lend themselves to a pre-session assignment in 
order to maximize the facilitator-learner interaction during the actual session. In 
short, they can facilitate a flipped classroom model that can be easier for learners to 
digest than traditional pre-reading assignments [58]. Skills workshops with short 
videos to reinforce the important concepts are a modality that has been recom-
mended for adult learners. Videos could include the facilitators working with SP or 
actual patients (with the patients’ consent). Videos with the actual facilitators can be 
effective ways to deliver content and elevate the facilitator in the eyes of adult learn-
ers. These offer opportunities for instant application of skills learned as well as 
direct feedback and self-reflection/critique. [59].

 Online Resources and Toolkits

Use of online resources (below) and toolkits can be used to reinforce tobacco treat-
ment training.

Chest Tobacco Dependence Toolkit: https://foundation.chestnet.org/wp- content/
uploads/2020/04/Tobacco- Dependence- Toolkit.pdf

CDC: https://www.cdc.gov/tobacco/basic_information/for- health- care- providers/
education- training/index.html

ACP: CORE IM Podcast https://www.acponline.org/cme- moc/online- learning- center/5- 
 pearls- on- smoking- cessation

UCSF: https://smokingcessationleadership.ucsf.edu/resources/toolkits
ALA: https://www.lung.org/getmedia/cbdc7578- cd24- 4ab0- 9ef3- bcc4ae2e981c/a- 

 toolkit- to- address- tobacco- behavioral- health.pdf.pdf
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There are more formal educational programs that can provide HCP with more 
advanced training and certification of TDT skills. These require more time and 
financial investment on the part of HCP. Such an example is a national certification 
program, National Certificate in Tobacco Treatment Practice (NCTTP). These are 
hosted by the Association for Treatment of Tobacco Use and Dependence, Inc. 
(ATTUD), and the Council for Tobacco Treatment Training Programs (CTTTP) [42].

 Summary

Treatment of tobacco dependence has been integrated into the training of many 
healthcare professionals. Tobacco training increases the likelihood of healthcare 
professionals to perform interventions for TD and increases the success of patients 
to stop using tobacco as evidenced in a meta-analysis of trials of tobacco depen-
dence education programs published in 2019 [60]. Optimal education is longitudi-
nal and includes educational strategies such as lectures, role-play and feedback by 
instructors, and teaching theories such as the “5 As”, motivational interviewing and 
the Transtheoretical Model of Change. Multiple disciplines within the healthcare 
system have the opportunity to address tobacco dependence in patients; initiatives 
to improve tobacco education must exist across disciplines. Increasing the blueprint 
of tobacco treatment education on the American Board of Internal Medicine internal 
medicine board and pulmonary board examinations as well as all national health-
care professional examinations will help improve overall tobacco education for 
all HCP’s.
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Chapter 14
Increasing Access to Treatment 
for Nicotine Dependence

Adam Edward Lang, Maeve MacMurdo, and Dona Upson

 Introduction

Treatment of nicotine dependence is widely recognized to improve health out-
comes for patients actively using nicotine products [1]. Despite this, barriers to 
accessing and prescribing treatment options exist at multiple levels. Providers 
increasingly face pressure to ask and document use within their patient popula-
tion. This “ask, advise, refer” system developed by the US Department of Health 
and Human Services has been proven effective in reducing rates of tobacco use 
among patients across a variety of clinical settings [2]. However, while providers 
are prompted about the “ask,” resources to support the subsequent need to “advise 
and refer” are often lacking [3]. Fewer than half of Medicare beneficiaries report 
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that their health care provider recommended the use of medication for treatment 
of nicotine dependence [4]. Less than a third of smokers who attempt to stop 
smoking use evidence- based techniques. This holds true even among high-risk 
cohorts. In a study of patients with lung cancer who reported active tobacco use, 
less than a third received pharmacologic treatment for nicotine dependence [5, 6]. 
Similar rates have been seen among patients with coronary artery disease, where 
only one-third of patients who endorsed active tobacco use received treatment for 
nicotine dependence [7]. Income, race, ethnicity, sexual orientation, and gender 
identity have been shown to further impact likelihood of access to treatment. 
Hispanic and Asian patients are less likely to be offered counseling or medication 
during a cessation attempt when compared with White patients. Only 14.5% of 
patients who identified as LGBTQ+ reported being offered nicotine dependence 
treatment [4].

In addition to lack of referral, other patient specific barriers exist. Inability to 
afford pharmacotherapy, challenges to attend appointments due to work schedules 
and care commitments, and language barriers all impede access to treatment and 
worsen patient health outcomes [8–10].

In this chapter, we review the barriers to providing and accessing treatment for 
nicotine dependence, and strategies to mitigate them, highlighting disparities in 
treatment access and areas where research is needed (Fig. 14.1).

Provider education and evidence-based
treatment adherence

Limited access to traditional healthcare
services

Racial disparities in treatment and
treatment access

• Including behavioral counseling techniques in medical education
• Increasing compensation for nicotine dependence treatment
• Education of advanced practice providers and other care providers

• Community pharmacy led treatment services
• Expanding quitline services
• Improving app based nicotine dependence therapy

• Military wide tobacco and nicotine-free policies
• Combining treatment of nicotine dependence with existing service delivery for

individuals experiencing homelessness

• Culturally targeted cessation programs for LGBTQ+populations

High risk populations for nicotine
dependence

• Culturally appropriate treatment programs developed in participation with
communities

• Banning flavored products and predatory marketing practices

• Alternative language quitline and app based services

Cost of nicotine dependence treatment

• Expanding Medicaid coverage of approved nicotine dependence treatment

• Increased federal funding for quitline services

• Consistent requirements for nicotine dependence treatment coverage by
commercial insurance

Fig. 14.1 The barriers to providing and accessing treatment for nicotine dependence (black fields) 
and strategies to mitigate them (blue fields)
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 Barriers to Successful Provider-Led Treatment

As highlighted, less than a third of patients who are interested in tobacco cessation 
use appropriate nicotine dependence treatment. What is commonly under- recognized 
is that even when treatment is offered, this treatment may not follow current clinical 
guidelines [10, 11].

Providers report concerns about their ability to offer treatment and counseling 
for nicotine dependence, due to inadequate training and a lack of time within rou-
tine office visits [12]. Many specialists report viewing nicotine dependence treat-
ment as the role of primary care providers. However, primary care clinicians may 
not feel comfortable with behavioral change counseling and treatment of nicotine 
dependence. Even if trained in these techniques, many lack the time and financial 
reimbursement to fully address it during a routine visit [12]. In addition to lack of 
confidence in their ability to offer behavioral counseling, providers may not be 
familiar with current guidelines or best practices regarding pharmacologic therapy 
[10, 11]. When studied, clinicians voice concerns regarding potential side effects of 
recommended medications. These concerns are frequently shared by patients and 
represent a major barrier to initiating therapy.

Addressing provider barriers requires a multi-pronged approach. Given the 
potential to improve health behaviors across multiple fields, behavioral coun-
seling techniques represent a valuable skill for all medical providers and should 
be highlighted throughout medical education. Starting at the medical school 
level, treatment of nicotine dependence needs to be taught alongside other key 
preventive health interventions. It is important to recognize that for optimal 
access to nicotine dependence treatment, expanding education to nursing, 
advanced practice providers and pharmacists across all stages of training is 
key. See Chap. 13. Recognizing the economic value of treatment for nicotine 
dependence and reimbursing it accordingly is necessary. Given the multiple 
competing demands on provider time, ensuring that they receive compensation 
for tobacco cessation interventions is key to improving access and increasing 
clinician enthusiasm for continuing education in this area.

 Expanding Access to Cessation Support

The traditional model of healthcare provider-led therapy is an important part of 
efforts to treat nicotine dependence. However, for a large number of tobacco users, 
access to healthcare providers may be limited, due to transportation, costs, and 
structural inequities in healthcare access. In this section, we highlight several poten-
tial mechanisms to reduce barriers to accessing evidence-based cessation services.
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 Granting Prescribing Authority to Community Pharmacists

Over 90% of people in the USA live within five miles of a community pharmacy. 
Granting prescribing authority of medications for the treatment of nicotine depen-
dence to local pharmacists expands access. As of 2021, 17 states had such statutes 
or regulations: nine allow prescription of all FDA-approved medications, seven 
allow prescription of all FDA-approved nicotine replacement products, and one 
allows prescription of nicotine replacement products that are available over the 
counter [13].

 Standardizing Quitline-Delivered Care

Quitlines are telephonic resources that connect patients to people who can coach 
them through the tobacco cessation process and provide some forms of pharmaco-
therapy. Quitlines provide a way to bridge many gaps related to poor access to treat-
ment. Some services are national, and others are provided at a state level. The 
CDC-funded Asian Smokers’ Quitline provides services in Cantonese, Mandarin, 
Korean and Vietnamese. It provides a “starter kit” of a 2-week supply of nicotine 
patches [14]. State Quitlines provide an array of services. Generally, English and 
Spanish languages are supported, with interpreter services available for over 140 
other languages. In some states pharmacotherapy can be provided by the Quitline, 
while in others patients must sign up for a separate treatment program or obtain a 
prescription from their primary care provider [15–18]. Montana, for example, has 
individualized Quitline programs dedicated to Native Americans, pregnant and 
post-partum people, and youth under 18 years old [18]. As of December 2020, only 
one state, Wyoming, offered varenicline, which is the most effective controller ther-
apy available. Two states, Wyoming and Montana, offered bupropion. Nicotine 
replacement therapy options are often dependent on the patient’s type of insurance. 
Medications are provided for less than the minimum recommended 12 weeks in a 
majority of states [19], with many offering only a 2-week supply [20]. Many people 
may not be aware that Quitlines can assist treating any tobacco or nicotine product 
use. Data in 2020 showed that >90% of Quitline users across all states smoked ciga-
rettes; 99.7% of Quitline users in Texas smoked cigarettes [19].

A standardized national Quitline could significantly improve treatment to ethni-
cally diverse, rural, and other underserved populations [21]. It could utilize pooled 
resources to provide consistent language services and all FDA-approved pharmaco-
therapy regardless of insurance coverage for at least 12 weeks and scheduled fol-
low- up. Despite the benefits of quitlines, utilization remains low. Advertising and 
mass media campaigns across a wide variety of media, including social networks 
and non-traditional platforms should occur consistently. Focus should be on the 
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creation of targeted ads for different populations. Advertising should include infor-
mation on types of nicotine products in addition to combustible tobacco. Decreasing 
the burden on patients seeking to access cessation services may improve utilization 
and uptake of Quitline programs. Integrated provider referrals and virtual “warm 
handoffs” to quitline services through electronic medical record systems might 
increase accessibility and utilization, especially among population groups who have 
traditionally faced barriers to accessing these services.

A standardized, comprehensive Quitline would be beneficial for users nation-
wide, but especially for those in rural areas, who have higher rates of tobacco use 
compared to urban populations, have physical and social barriers to education and 
treatment, generally have lower socioeconomic status and education levels, and are 
more heavily targeted by the tobacco industry.

 Smartphone and App-Based Nicotine Dependence Interventions

Increasing interest has developed in utilizing smartphone-based apps and other 
mobile technology to deliver nicotine dependence care. A variety of apps are now 
freely available, including the CDC quitSTART app and the National Cancer 
Institute QuitGuide. They guide users in setting goals, allow them to track cravings, 
and provide messages that encourage ongoing abstinence throughout the cessation 
process. A number of paid apps have also been developed, the majority of which 
utilize similar techniques along with cognitive behavioral therapy approaches to 
encourage cessation. The efficacy of these app-based interventions as compared to 
traditional behavioral therapy approaches or Quitline support is unclear. Several 
studies have looked at delivering behavioral therapy support via electronic apps, 
with cessation rates ranging from 0 to 31% [22–24]. Because of the heterogeneous 
populations studied and different “gold standards” utilized within these trials, com-
paring overall efficacy is challenging.

The majority of apps do not offer substantial information about pharmacologic 
therapy. A recent meta-analysis found that only 2.1% of apps available within the 
UK offered guidance on how to utilize nicotine replacement therapy as part of a 
smoking cessation plan [25]. More recently, some apps have begun to offer informa-
tion about pharmacotherapy, though more research into this area is needed [26].

Apps may be appealing to younger users and provide a novel mechanism to tar-
get groups who otherwise might lack access to traditional healthcare services [27]. 
However, access to smartphones may still be limited in certain high-risk popula-
tions. Even when smartphones are available, language and technology barriers may 
limit the efficacy of apps in these groups. Because almost all research to date has 
limited participation to those who already own a smartphone, extrapolating the data 
on app use for nicotine cessation outside these populations is not appropriate.

14 Increasing Access to Treatment for Nicotine Dependence



264

 Targeted Interventions for High-Risk Populations

Various population groups and people with certain socioeconomic, ethnic, race, 
sexual orientation, and gender identity backgrounds, as well as people with some 
mental illnesses, are at higher risk for use of nicotine products and/or lack of appro-
priate treatment. We will highlight several populations facing disparities in tobacco 
use and access to treatment and strategies to bridge these gaps.

 Veterans Affairs and Department of Defense

Veterans Affairs (VA) and Department of Defense (DoD) populations are of interest 
given the elevated rates of tobacco and nicotine product use in military and prior 
military service members [28, 29]. There are various complexities involved in 
increasing access: (1) almost a quarter of US veterans live in rural areas [30]; (2) the 
availability and accessibility of pharmacotherapy formulary options and behavioral 
intervention are inconsistent among VA or military health care facilities [31]; (3) 
there is lack of staff trained in providing appropriate treatment; and (4) very limited 
treatment options exist during military deployments, the average length of which is 
nearly 8 months [32].

Given the impact of tobacco on those who are or have served in the military, one 
important approach to help improve access to treatment is to limit the availability of 
tobacco products in the military setting. These products are sold on US military 
bases and the military harbors an environment that makes it more likely to initiate, 
reinitiate, or continue tobacco use. This is especially meaningful during training, 
when young, vulnerable service members develop military and life behaviors and 
coping skills. Rates of nicotine use are often high both among trainees and instruc-
tors, forming and reinforcing long-term dependence [33–37]. Nicotine-free policies 
during military training have shown beneficial and promising outcomes, however, 
are not inclusive of non-trainee soldiers or non-military employees [33, 38]. Future 
training policies are encouraged to be all-inclusive. A military-wide tobacco and 
nicotine-free policy is encouraged to protect the health of the soldier and the safety 
of the nation, since use of nicotine products is detrimental to readiness in a multi-
tude of ways [38, 39]. This policy would solve many of the issues related to military 
access to treatment and are feasible.

Until sweeping nicotine-free policies are implemented, there are ways the issues 
discussed above can be targeted. The VA/DoD can create a worldwide Quitline and 
virtual nicotine dependence treatment program, providing up-to-date pharmaco-
logic and behavioral techniques. Existing VA and Tricare mail order and the Tricare 
deployment prescription program can be used to ship medications to patients. The 
program should schedule virtual follow-ups to provide appropriate patient-centered 
care. All FDA-approved pharmacotherapies for treatment of tobacco dependence 
should be formulary agents and available from all VA and DoD mail order and 
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facility pharmacies. All providers and other appropriate medical team members 
should achieve competence in nicotine dependence treatment; achieving training as 
a tobacco treatment specialist is the goal [40].

 Individuals Experiencing Homelessness

The number of individuals experiencing homelessness within the USA continues to 
rise, impacting as many as 3.5 million US adults; 70–80% report active tobacco use. 
The reasons are multifactorial, including high rates of co-existing mental illness and 
trauma history, and aggressive targeting of individuals experiencing homelessness by 
tobacco companies in the 1990s, including programs of free or discounted cigarettes 
offered through shelter networks [41]. Smoking-related deaths among individuals 
experiencing homelessness occur at twice the rate of housed individuals, further con-
tributing to the morbidity and mortality experienced by this vulnerable group [42].

Offering nicotine dependence therapy to individuals experiencing homelessness 
faces unique challenges. Many may not have health insurance or access to consis-
tent healthcare. Healthcare programs for individuals experiencing homelessness 
frequently focus on substance use and treatment of mental illness, but may not rou-
tinely offer nicotine dependence therapy [43]. Additionally, smoke-free policies 
within homeless shelters vary significantly. Among individuals who are motivated 
to stop tobacco use, many report challenges due to the high prevalence of smoking 
within shelters, and the common use of tobacco as a means of social interaction, 
including with staff [44].

Improving access to nicotine dependence therapy among individuals experienc-
ing homelessness requires a multifaceted approach. Offering pharmacotherapy in 
combination with behavioral therapy and bundling smoking cessation treatment as 
part of healthcare services may be an effective mechanism to improve access to 
therapy [45]. Recognizing the role that tobacco plays in the social dynamics of life 
as an individual experiencing homelessness and incorporating peer support mecha-
nisms for patients who wish to pursue smoking cessation may be an effective addi-
tion to existing therapy. While wider uptake of smoke-free policies by homeless 
shelters could prove an effective mechanism to reduce tobacco use rates, this may 
have unintended negative consequences. Smoke-free policies are likely to be most 
effective when set into place in combination with initiatives to improve nicotine 
dependence treatment access [46].

 LGBTQ+ Communities

Rates of nicotine use are high within the LGBTQ+ community. 20.5% of adults in 
the USA who identify as Lesbian, Gay, or Bisexual report active tobacco use [47]. 
Rates of tobacco use among transgender adults are also high, with up to 40% of 
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transgender or gender expansive adults reporting active use of a nicotine-containing 
product [48]. Similar to individuals experiencing homelessness, the LGBTQ+ pop-
ulation has been targeted by cigarette companies for many years [49]. Specific 
advertising to LGBTQ+ populations is ongoing, resulting in high rates of tobacco 
use initiation, particularly among adolescents identifying as LGBTQ [50].

LGBTQ+ individuals are less likely to be aware of the availability of Quitline 
services and are also less likely to have access to health insurance [51, 52]. Especially 
for transgender individuals, discrimination within the healthcare system may also 
impact access to preventive services. As a result, access to nicotine dependence 
treatment, including pharmacotherapy, may be limited.

Culturally targeted tobacco treatment programs have been trialed across a num-
ber of settings and have been shown to have broader acceptability among LGBTQ+ 
participants. Whether these are more effective than traditional community-based 
cessation programs remains unclear. One randomized control trial found similar 
rates of tobacco cessation through both a culturally targeted and standard community- 
based approach [53]. More research is needed, both in effective treatment within 
this population and on policy-based approaches to reduce targeted advertising by 
tobacco companies.

 Providing Culturally Focused Treatments

 Native Americans

Differences in culture and background play important roles in the treatment of nico-
tine dependence. In the USA, the highest rate of smoking in any racial or ethnic 
group is seen in some Native American communities [54]. Tobacco has long been 
part of Native American culture and is considered sacred. Historically, tobacco has 
been utilized in a variety of ways, as strictly ceremonial, medicinally, as peace offer-
ings, or to confirm a contract [4]. Native American interest in stopping the use of 
commercial tobacco and rates of cessation has been lower than other groups [55, 
56]. Many in this population are unaware that there are effective pharmacotherapy 
options for nicotine dependence [57].

Development of resources and plans for culturally focused approaches requires 
input from representatives of all tribes. Tribal culture is diverse and tobacco use dif-
fers between tribes, creating a need for multiple approaches. Approaches that have 
been utilized in specific populations have targeted education on the sacred use of 
tobacco, cultural stories related to tobacco, and how these differ from commercial 
tobacco dependence in addition to standard of care treatment [58].

The Indian Health Service (IHS) serves all federally recognized tribes and has a 
significant presence on reservations. Enhanced initiatives through this service, in 
partnership with traditional healers and community health workers could provide 
education and treatment. Funding constraints have made it difficult for the IHS to 
implement innovative initiatives [59].
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 African Americans

Tobacco is increasingly recognized as an issue of racial justice. African American 
communities have historically been aggressively targeted by the tobacco industry, 
a practice which continues today. Residents in African American communities are 
significantly more likely to be exposed to billboards advertising tobacco content 
[60]. These communities have also been aggressively targeted by marketing of 
“menthol” based products, and other flavored tobacco products, including “swish-
ers” or “mini-cigars” [61]. These campaigns have been highly successful—85% 
of African Americans who smoke cigarettes report smoking menthol prod-
ucts [62].

African Americans who report tobacco use are more likely to smoke less, and to 
begin smoking later in life when compared with white tobacco users. However, 
despite this, they face a disproportionate burden of health impacts related to tobacco 
use. African American patients have a significantly increased risk of lung cancer 
and cardiovascular disease related mortality [63]. Over half of adolescent African 
Americans are exposed to secondhand smoke, the most of any racial or ethnic 
group [64].

Compared to White tobacco users, African Americans are more likely to report 
their tobacco use to a healthcare provider. However, they are significantly less likely 
to access pharmacotherapy for tobacco cessation, and long-term cessation rates are 
low [54, 63, 65, 66].

The reasons for this are likely multifactorial. One in three African American 
patients has reported experiencing discrimination from a healthcare provider. 
Discrimination and concern about further discrimination may limit access to 
traditional tobacco cessation services [67]. Some data have shown that African 
Americans have more concerns about efficacy, safety, and addiction potential 
of pharmacotherapy, along with the overall need for it in the cessation pro-
cess [65].

Historically African Americans have been more likely than White Americans to 
use Quitlines [68]. Improving education related to tobacco and nicotine use and ces-
sation in predominately African American schools and improving Quitline pharma-
cotherapy regimens to match the most effective treatment strategies is important to 
improve access. Incorporating techniques that focus on African American culture, 
such as storytelling [69], programs that focus on the history of tobacco use, cessa-
tion and relapse prevention in the African American community [70], and leverag-
ing spiritual beliefs along with the social support provided through faith-based 
organizations [71] can improve interest and success. Addressing the discriminatory 
marketing practices that drive disparities in tobacco use is key. Policies which pro-
hibit the sales of flavored tobacco products have the potential to significantly reduce 
tobacco related disparities. Recognizing and addressing discriminatory practices 
and structural racism within the healthcare system should be an ongoing, active 
process.

14 Increasing Access to Treatment for Nicotine Dependence



268

 Hispanics/Latinx

People with Hispanic/Latinx backgrounds have a broad array of smoking rates 
depending on their origins, ranging from just over 15% in those with Central or 
South American heritage, to over 28% in Puerto Ricans [54]. Those who are of 
Hispanic/Latinx origin have abstinence rates that are higher than the general popu-
lation, including White Americans. However, they have less access to healthcare 
and lower rates of health insurance coverage. They have higher rates of being unin-
sured (18.7%) than any other ethnic or racial group in the USA. Overall, about 50% 
of Hispanics/Latinx have private health insurance, with variation between subpopu-
lations, compared to 75% of White Americans [72].

There is a Spanish-language Quitline in the USA, and the CDC has Spanish- 
language resources available online [73]. Research on culturally targeted interven-
tions in minority adolescents has shown effectiveness in prevention but not cessation; 
however, there is a dearth of available data in Hispanic/Latinx populations [74].

 Insurance Coverage of Treatment for Nicotine Dependence

Financial coverage is essential to treat nicotine dependence appropriately. 
Adequate payment for clinical services, provision of counseling and FDA-
approved medications, funding of Quitlines and other interventions result in 
improved health outcomes. Since it takes most people several attempts to stop 
smoking, provision of at least two courses of treatment per year is recommended. 
Treatment of nicotine dependence is one of the most cost-effective practices avail-
able, with a $2–3 return per dollar invested. Health-related cost savings are appre-
ciated within 3 years of stopping smoking [4]. The Affordable Care Act (ACA) 
and other federal regulations mandate that most health insurance plans in the USA 
cover treatment of nicotine dependence. Levels of coverage vary between plans, 
as do implementation and enforcement. It is often left up to patients to find out 
what their plan provides [75].

Medicaid is one of the largest payers for health care in the USA, providing cover-
age to about 80 million people with low incomes, and some people with disabilities. 
In states that have expanded Medicaid, individuals with incomes up to 138% of 
federal poverty levels are included. It is funded jointly by state and federal govern-
ments and administered by states, following federal guidelines. The US Centers for 
Medicare & Medicaid Services (CMS) encourages states to use Medicaid funding 
to provide tobacco dependence treatment for all beneficiaries, especially pregnant 
people. Funds should be used to provide counseling and coverage of all FDA- 
approved medications and to enhance Quitlines. Federal requirements include four 
counseling sessions (individual, group, or phone), 90  days of all FDA-approved 
medications, and coverage of two attempts per year with no prior authorization or 
cost-sharing [4].
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CMS has initiated quality improvement technical assistance to support states’ 
efforts to increase access to and use of treatments for tobacco dependence by 
increasing Medicaid and Children’s Health Insurance Program (CHIP) beneficiary 
and clinician awareness of available options. A series of videos are being developed 
that focuses on successful strategies for populations with high rates of tobacco use, 
and ways that state agencies can implement them (Table 14.1) [4].

Subsidies are available to people who earn 100–400% of the federal poverty 
level to buy state health insurance marketplace plans. Medicare provides health care 
insurance for people aged 65 and older and some individuals with disabilities. 
Employer-sponsored insurance has similar requirements for coverage of treatment 
for tobacco dependence as government plans. Insurance plans not required to pro-
vide treatment include those for individuals covered by an insurance plan that was 

Table 14.1 Video links on how to improve delivery of tobacco cessation services

Tobacco cessation quality improvement video series

Video #1: Tobacco use and cessation efforts among pregnant individuals enrolled in medicaid 
and CHIP

   Quitting is one of the best things a mom can do for her health and her baby’s health. This 
video gives an overview of the impacts of smoking on both the mother and child, why tobacco 
cessation is a priority for pregnant individuals, and describes three strategies Medicaid and 
CHIP agencies can use to decrease tobacco use and improve sessions services for this 
population. https://www.medicaid.gov/medicaid/quality- of- care/downloads/cessation- efforts- 
among- pregnant- Individuals.mp4

Video #2:Supporting individuals enrolled in medicaid and CHIP with tobacco cessation before, 
during, and after pregnancy

   This video provides insights on why pregnant individuals use tobacco and the unique 
challenges they face in quitting. Dr. Bigby describes successful strategies that state Medicaid 
and CHIP agencies can adopt to support individuals in quitting tobacco before, during, and 
after pregnancy. https://www.medicaid.gov/medicaid/quality- of- care/downloads/support- 
Individuals- enr- medi- tob- cessation.mp4

Planned Video #3a: State stories: working with managed care organizations on tobacco 
cessation

   This video will share Virginia Medicaid’s experience working with six of their managed care 
organizations on a variety of performance improvement projects (PIPs) aimed at improving 
tobacco cessation among pregnant individuals

Planned Video #4a: State stories: using data to support tobacco cessation quality improvement

   This video will highlight a state example of how data can be used to support tobacco cessation 
interventions among priority populations

Planned Video #5a: State stories: using quitlines to support tobacco cessation during pregnancy

   This video will highlight a state example of a successful initiative to improve tobacco 
cessation among priority populations

Planned Video #6a: State stories: increasing access to tobacco cessation services

   This video will highlight a state example of a successful initiative that increased beneficiary 
access to providers trained to provide tobacco cessation services to pregnant and postpartum 
individuals

aTo check availability of planned videos listed above visit: https://www.medicaid.gov/medicaid/
quality- of- care/quality- improvement- initiatives/tobacco- cessation/technical- assistance/index.html
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in place prior to March 2010, and those in short-term, limited-duration plans. 
Consistent and uniform rules for coverage of treatment for nicotine dependence, 
with universal implementation and enforcement are recommended [75].

 Conclusion

A large proportion of people with nicotine dependence in the USA face barriers to 
accessing appropriate treatment for cessation. Improving access requires a para-
digm shift in how providers are educated about treatment for nicotine dependence, 
particularly pharmacotherapy, which remains underutilized. Quitline-based inter-
ventions and other delivery techniques may improve access to care, though face 
limitations in their current forms. Recognizing that both the burden of tobacco use 
and the barriers to accessing therapy are not evenly distributed, targeted interven-
tions for cessation in high-risk populations have the potential to improve success 
rates and overall health.
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Chapter 15
Tobacco Control Policies to Reduce 
Tobacco Use

Hasmeena Kathuria, Gary Ewart, and Michelle N. Eakin

 Introduction

The first Surgeon General’s report on smoking “Smoking and Health: Report of the 
Advisory Committee to the Surgeon General of the Public Health Service” in 1964 
recognized the proven link between smoking and lung cancer [1]. Since the first 
report, the prevalence of cigarette smoking among US adults has markedly declined 
from 42.4% in 1965 to 12.5% in 2020 [2]. A contributing factor in the reduced 
smoking rates is due to tobacco prevention, cessation, and policy control efforts 
aimed to protect the public from the harms of smoking. These efforts have pre-
vented millions of premature deaths and extended mean life span in the USA by 
20 years.

While there has been great progress in cigarette smoking rates since the initial 
report of the Surgeon General in 1964, both tobacco health disparities and the per-
centage of high school youth who use tobacco products have increased in recent 
years [3]. The emergence of new tobacco products, the changing characteristics of 
individuals who use tobacco products, and inconsistent implementation of policies, 
particularly in socially disadvantaged populations, have created new challenges in 
fighting the tobacco epidemic and resultant harms.
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This chapter outlines key priorities in tobacco control policies. We divide this 
chapter into 3 sections: (1) Federal Policy and Legislation, (2) State Policy and 
Advocacy, and (3) Global Tobacco Control. In each section, we highlight progress 
in tobacco prevention and control efforts, discuss challenges to implementation of 
efforts, and outline policy recommendations to eliminate tobacco use.

 Federal Policy and Legislation

 Milestones Achieved

We highlight 3 major milestones by Congress and the FDA in the past 15 years: (1) 
Signing of the Tobacco Control Act in 2009; (2) Finalizing the “Deeming Rule” in 
2016; and (3) Tobacco 21 becoming national law in 2021. A timeline of enacted 
laws by Congress regarding tobacco control is shown in Fig. 15.1 [4].

 The Tobacco Control Act Was Signed into Law in 2009

The signing of the Family Smoking Prevention and Tobacco Control Act (Tobacco 
Control Act) into law amended the Federal Food, Drug, and Cosmetic Act and 
established the FDA authority to regulate the manufacture, marketing, and distribu-
tion of tobacco products and expanded the ability of state and local governments to 
regulate advertising of tobacco products [5, 6]. Prior to the enactment of this law, 
tobacco products were largely exempt from regulation under the federal health and 
safety laws, except in rare circumstances where tobacco manufacturers made 
explicit health claims. As a result of the 2009 Tobacco Control Act, the Center for 

Required package warning label- Warning: The
Surgeon General Has Determined that Cigarette
Smoking Is Dangerous to Your Health"

Prohibited cigarette advertising on television/radio

Includes provisions that expands 
tobacco cessation benefits

Establishes the Prevention and
Public Health Fund (provides funds
to prevent and reduce tobacco use)Grants FDA the authority to

regulate tobacco products

Prohibits sale of tobacco products
to persons < 21 years

Prevents states or localities from regulating or
prohibiting cigarette advertising

Required package warning label- Caution: Cigarette 
Smoking May Be Hazardous to Your Health" Requires four rotating health warning labels

(Surgeon General′s, Warnings) on cigarette
packages and advertisements

Amended the Federal Food, Drug,
and Cosmetic Act and the Public
Health Service Act

Requires FDA to adopt regulations 
to implement this change

Requires HHS to publish biennial status
reports to Congress on smoking and health

Requires industry to provide a confidential
list of ingredients added to cigarettes
manufactured in or imported into USA

Required Federal Trade Commission (FTC) to report
on effectiveness of cigarette labeling, current
cigarette advertising and promotion practices, and
to make recommendations for legislation

Required Department of Health, Education, and
Welfare to report annually on the health
consequences of smoking

Federal Cigarette 
Labeling and Advertising 

Act of 1965

Public Health Cigarette 
Smoking Act of 1969

Comprehensive 
Smoking Education Act 

of 1984

Family Smoking 
Prevention and 
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2009

Patient Protection and 
Affordable Care Act of 

2010

Consolidated 
Appropriations Act of 
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Fig. 15.1 Selected laws enacted by congress regarding tobacco products
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Tobacco Products was established within the FDA, funded by user fees on tobacco 
companies, to enforce and implement these regulations, including the authority for 
the FDA to:

• Require larger, more visible, and more informative health warning labels, includ-
ing color and graphics, on cigarette and smokeless tobacco product packages.

• Ban cigarettes with characterizing flavors, except menthol and tobacco charac-
terizing flavors.

• Restrict tobacco marketing and sales to youth.
• Ensure “modified risk” claims are supported by scientific evidence.
• Require disclosure of ingredients in tobacco products.
• Implement a national track and trace system.
• Preserve state, local, and tribal authority.

 The “Deeming Rule” Was Finalized in 2016

The finalizing of the rule: Deeming Tobacco Products to be Subject to the Federal 
Food, Drug, and Cosmetic Act (the “Deeming Rule”) gave FDA authority to regu-
late all tobacco products [7–9]. While the 2009 Tobacco Control Act gave FDA 
immediate authority to regulate cigarettes, cigarette tobacco, and roll-your-own 
tobacco, FDA did not have immediate regulatory authority of other types of tobacco 
products, such as cigars or pipes. The 2009 law, however, did give FDA the author-
ity to deem other tobacco products subject to its regulations. Recognizing the 
changing landscape of tobacco products, FDA finalized a rule in 2016 that asserted 
its authority to regulate all tobacco products, including cigars, e-cigarettes, little 
cigars or cigarillos, hookah, and pipe tobacco [7–9]. This final rule also deems any 
future tobacco products to be subject to FDA’s authorities. Under the Deeming 
Rule, new tobacco products are subject to regulations, including:

• Requiring premarket review and authorization of new tobacco products by 
the FDA.

• Registering manufacturing establishments and providing product listings to 
the FDA.

• Reporting ingredients and harmful and potentially harmful constituents.
• Placing health warnings on product packages and advertisements.
• Not selling modified risk tobacco products unless authorized by the FDA.

 Tobacco 21 Became a Nationwide Law in 2019

While the 2009 Tobacco Control Act prohibited the FDA from using its authority to 
increase the federal minimum age of 18 to a higher level, Congress could pass new 
legislation or provide the FDA with new authority to increase the minimum age for 
sale. In 2015, the National Academy of Medicine issued a report stating that increas-
ing the age of sale for tobacco products to 21 nationwide could prevent 223,000 
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deaths, including 50,000 fewer people dying from lung cancer, among individuals 
born between 2000 and 2019 [10]. Faced with the youth vaping epidemic and 
E-cigarette or vaping use-associated lung injury (EVALI) crisis, Congress was 
under great pressure to do something and the tobacco industry was concerned 
Congress might ban e-cigarettes, which the industry viewed as its next generation of 
tobacco products. To protect the e-cigarette market, large tobacco companies (e.g., 
Altria) and their supporters in Congress were now willing to support a national 
Tobacco 21 proposal. In December 2019, Tobacco 21 legislation was signed into 
law that amended the Federal Food, Drug, and Cosmetic Act and raised the federal 
minimum age for sale of tobacco products from 18 to 21 years [11]. It is now illegal 
for all retail establishments to sell any tobacco product (including e-cigarettes) to 
any individual under 21, with no exceptions.

 FDA’s Role to Reduce Death and Disease from Tobacco Use: 
Progress, Pitfalls, Loopholes, and Challenges

As discussed above, to protect public health, the FDA must adhere to the Tobacco 
Control Act. Tobacco control policies within FDA authority to address include 
warning labels, the sale and marketing of tobacco products, and raising public 
awareness of the harms of tobacco products. In 2014, the FDA launched its public 
education campaign called “The Real Cost” aimed at preventing youth and priority 
populations from initiating tobacco use [12].

 Graphic Warning Labels

Graphic warning labels have been demonstrated to deter kids from starting to use 
cigarettes and promoting adults to quit [13, 14]. The Tobacco Control Act requires 
that warnings cover 50% of the front and back of all cigarette packages and at least 
20% of all cigarette advertising, including graphic images depicting the harmful 
effects of tobacco use [15]. Graphic warnings have been developed and promoted 
by the FDA but have yet to be implemented. In 2012, litigation was filed against 
FDA by the tobacco industry on the grounds that the graphic warnings promoted by 
FDA were unconstitutional because they violated the First Amendment. Because 
the FDA graphic label warnings had messages directing tobacco users to quitlines, 
litigation was also filed claiming that it was unconstitutional to force the tobacco 
industry to engage in anti-smoking advocacy on the government’s behalf. While the 
US district judge ruled that the 2012 warning labels violated the right to free speech 
in the First Amendment, the US Supreme Court allowed the FDA to propose a new 
set of graphic warnings. After a lawsuit by public health groups, the FDA finally 
issued a new set of graphic warnings in 2020. Litigation against the FDA has once 
again been filed, and the graphic warnings are on hold until resolution of the case. 
FDA is not expected to finalize the proposed rules until at least July 2023.
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 Menthol

The Tobacco Control Act banned combustible cigarettes with characterizing flavors, 
except menthol and tobacco. Menthol cigarettes were exempted from the original 
ban as a political compromise to secure enough votes to pass the legislation in 
Congress. Tobacco industry contributions influence the voting behavior of Congress 
members [16]; many members who had accepted significant campaign contribu-
tions from the tobacco industry had communicated that they would support the 
Tobacco Control Act only if it included a menthol exemption. The decision to 
include a menthol exemption drew considerable criticism from the public health 
community given that over half of youth cigarette smokers start their use by smok-
ing menthol cigarettes. Furthermore, the legislation did not take immediate action 
on flavored cigars, effectively giving the tobacco industry a convenient work around 
for the flavored cigarette ban by converting flavored cigarettes into flavored little 
cigars and cigarillos that appeal to youth.

The Tobacco Control Act treats menthol as it does other potentially harmful sub-
stance in cigarettes: if the FDA finds it dangerous, it could ban its use. While the 
Tobacco Control Act left menthol exempt, it did require the FDA to assemble a 
Tobacco Products Scientific Advisory Committee (TPSAC), tasked to review the 
evidence and provide a report and recommendations on the impact of menthol ciga-
rettes on public health. TPSAC is comprised of health and tobacco control voting 
members. TPSAC also includes non-voting members who represent the interests of 
the tobacco industry. One of TPSACs earliest actions was to review the evidence 
and produce a report on menthol cigarettes. The FDA scientific advisory committee 
found that menthol cigarettes are hard to quit and disproportionately affect Black 
communities [17]. In July 2011, TPSAC finalized its menthol report [17] and stated 
in the report that, “the removal of menthol cigarettes from the marketplace would 
benefit public health in the United States.”

Yet, from 2011 to 2019 the FDA did not act on the TPSAC menthol report. While 
then FDA Commissioner implied that the reason for the agency failing to act on 
menthol cigarettes was TPSAC’s failure to outline a timetable and mechanism for 
removing menthol from cigarettes, reports show that TPSAC was not provided 
guidance to develop such a regulatory framework and timetable [18]. The TPSAC 
menthol report was also mired in legal controversy [18]. After publication of the 
report, Lorillard sued FDA stating that three members of TPSAC had financial con-
flicts of interest because of their consultant work with pharmaceutical companies on 
developing tobacco cessation products. In 2014, a federal court agreed and barred 
FDA from acting on the report. While the FDA appealed the decision and the federal 
appellant court overruled the lower court decision, effective action on menthol ciga-
rettes had already been delayed by 5 years.

In 2013, two years after the advisory committee’s report, a citizen petition was 
filed calling on the FDA to prohibit menthol in cigarettes. Based on evidence estab-
lishing the addictiveness and harm of menthol tobacco products and in response to 
a lawsuit seeking that the FDA act on the citizen’s petition, in April 2021, the FDA 
started the process of issuing proposed product standards to ban menthol as a 
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characterizing flavor in cigarettes and ban all characterizing flavors, including men-
thol, in cigars [19]. Currently regulations to remove menthol and other characteriz-
ing flavors from all tobacco products are moving through the legislative rule-making 
process.

 Nicotine Standards in Combustible Cigarettes

The FDA has the authority to regulate nicotine, chemical, and ingredient levels to 
reduce the toxicity, addictiveness, and appeal of tobacco products. The authority to 
adopt product standards is one of the most powerful tobacco regulatory tools 
Congress gave the FDA. While the Tobacco Control Act prohibits the FDA from 
banning conventional tobacco product sales or requiring the complete elimination 
of nicotine in tobacco products, the FDA could mandate the reduction of nicotine to 
non-addictive levels. FDA can also require product standards or changes to existing 
tobacco products on the marketplace.

FDA is considering acting to reduce the level of nicotine in cigarettes so that 
they are minimally addictive or non-addictive. However, determining the level 
of addiction to nicotine is complex and varies among individuals and across 
populations; the American Thoracic Society posits that targeting the nicotine 
standard to protect pre-teen/early teen youth from addiction is a reasonable 
requirement for the standard [20]. Further, expanding a nicotine product stan-
dard for all nicotine/tobacco products is important so that youth and adults are 
not driven toward e- cigarettes, cigars, and other combustible products. In addi-
tion, many monitoring and enforcement challenges exist, including establish-
ing the nicotine product standard, assuring that tobacco companies are 
complying with standards, and monitoring tobacco companies from manipula-
tion of products (e.g., using alkylating agents to increase amount of nicotine in 
potent freebase form, altering cigarette size).

 Synthetic Nicotine

The Tobacco Control Act gave the FDA authority to regulate tobacco-derived nico-
tine [21], but due to a loophole, the regulatory of synthetic nicotine was in question. 
Some manufactures capitalized on the loophole by switching to manufacturing and 
selling products with synthetic nicotine. Puff Bar, for example, switched to syn-
thetic nicotine in early 2021 [22], after the FDA ordered Puff Bar to stop selling 
tobacco-derived flavored products in 2020. Concerningly, the CDC reported in a 
2021 survey that 26.1% of high school students who vape and 30.3% of middle 
school students who vape use Puff Bar [23]. In order to prevent this loophole to 
continue to exist for tobacco companies, Congress recently passed legislation to 
update their definition of tobacco products to include synthetic nicotine that took 
effect in April 2022.
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 Issue Orders for the Marketing of New Products

Since the Tobacco Control Act, tobacco manufacturers are required to obtain an 
affirmative marketing order from FDA, prior to selling a new product (defined as 
products commercially marketed after February 15, 2007) or making a modification 
to an existing product. FDA has the authority to remove products from the market-
place that are not “appropriate for the protection of the public health.”

When FDA finalized the deeming rule in 2016 that asserted its authority to regu-
late all tobacco products, new tobacco products including e-cigarettes would require 
premarket review and authorization by the FDA to remain on the market [7–9]. In 
2017, the FDA issued guidance announcing its intent to indefinitely extend the pre-
market review deadline. Public health groups led by the American Academy of 
Physicians with an Amicus brief from the American Thoracic Society successfully 
challenged FDA’s guidance.

After more than 4 years of delay (including court actions to force the FDA to issue 
updated guidance, accelerations due to EVALI, and delays due to the COVID-19 pan-
demic), e-cigarettes and other tobacco products introduced to the market after 
February 15, 2007 were finally required to submit the product marketing applications 
(PMTAs) to the FDA by September 9, 2020. FDA had up to 1 year to respond to the 
applications. While the FDA denied millions of applications, at the time of this writ-
ing, it has not acted on the applications from e-cigarette manufacturers with the largest 
companies on the market, nor has the agency appeared to issue any marketing orders 
denial orders to manufacturers for their menthol flavored e-cigarettes.

It is critical that FDA not further delay PMTA decisions. Of particular impor-
tance is the recommendation that no flavored tobacco products be given PMTAs and 
allowed to remain on the market. Flavors are a key driver of youth tobacco use and 
therefore should not meet the public health standard that the law requires. The FDA 
must reject PMTAs for any product that fails to prove it is appropriate for the protec-
tion of the public health. When weighing harm reduction approaches toward 
e- cigarettes for adults, the high prevalence of youth e-cigarette use supports a more 
restrictive regulatory policy on e-cigarettes. Furthermore, it is critical that the PMTA 
marketing denial orders are enforced and that products that are deemed unsafe be 
removed from the market.

 Beyond the FDA: Other Federal Actions to Decrease Death 
and Disease from Tobacco Use

Other proven policy that extends beyond FDA’s authority to reduce tobacco use 
includes smoke-free policies, local and state flavor bans, ensuring access to tobacco 
treatment, and increasing tobacco taxes [24]. In 2018, The U.S.  Department of 
Housing and Urban Development implemented its final rule requiring all public 
housing agencies to have smoke-free policies for all residential units and common 
areas in place.
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Increasing tobacco excise taxes is one of the most effective ways to reduce youth 
initiation and promote tobacco cessation [24]. In the USA, the federal government, 
all 50 states, the District of Columbia, and many local governments tax tobacco 
products [25]. Congress has the opportunity to pass the Quit because of COVID-19 
Act, which would enhance and enforce comprehensive tobacco cessation services 
for traditional Medicaid plans [26] and the Tobacco Tax Equity Act of 2021, which 
would increase the excise tax on cigarettes and equalize tax rates among all other 
tobacco products [27].

In addition to the FDA, other services within the U.S. Department of Health and 
Human Services (HHS) involved in protecting public health through reducing 
tobacco use include the Centers for Disease Control and Prevention (CDC), the 
National Institutes of Health (NIH), and the Centers for Medicare and Medicaid 
Services (CMS). HHS manages a federal government website, BeTobaccoFree.gov 
that provides information from the various services that include tobacco, health 
services, and smoking cessation. In addition, Smokefree.gov was created by NCI 
within the NIH with the goal of helping individuals stop tobacco use and provides 
tailored resources for diverse populations. As outlined below and in Table  15.1, 
HHS should increase federal funding for the CDC’s Office on Smoking and Health, 
increase allocation of research funds in the NIH budget, including funds to support 
research on tobacco cessation products for youth, increase Medicare reimbursement 
for tobacco treatment counseling, and allow certified tobacco treatment specialists 
to bill Medicare for tobacco dependence counseling.

 The Centers for Disease Control and Prevention (CDC)

CDC’s Office on Smoking and Health (OSH) is the lead federal agency for compre-
hensive tobacco prevention and control [28] and performs several critical functions 
including: (1) Conducting and coordinating surveillance, laboratory, and evaluation 

Table 15.1 Federal tobacco control policies

Agency Federal tobacco control policies

FDA   •  Use its existing authority to regulate synthetic nicotine products as drugs
•  Propose product standards to ban menthol as a characterizing flavor in cigarettes and 

ban all characterizing flavors (including menthol) in cigars
•  Reject PMTAs for any product that fails to prove it is appropriate for the protection of 

the public health, including all flavored products
•  Regulate the online e-cigarette market

CDC •  The U.S. Department of health and human services (HHS) should increase federal 
funding for the CDC’s Office on Smoking and Health

NIH •  Increase allocation of funds in the NIH budget for research on (1) innovative tobacco 
treatments, (2) the health effects of nicotine and tobacco products, and (3) how best 
to implement guideline-recommended treatment

CMS •  Increase Medicare reimbursement for tobacco treatment counseling
•  Allow certified tobacco treatment specialists, regardless of whether they are 

Medicare-recognized practitioners to bill for tobacco dependence counseling

H. Kathuria et al.

https://www.lung.org/policy-advocacy/tobacco/tobacco-taxes
http://betobaccofree.gov
http://smokefree.gov
http://www.cdc.gov/tobacco/stateandcommunity/best_practices/


283

activities related to tobacco use and its effect on health (e.g., National Youth Tobacco 
Survey, Surgeon General’s Reports, Global Tobacco Surveillance System Data); (2) 
Supporting and helping to provide funding for comprehensive tobacco prevention 
and control programs in all 50 states, the District of Columbia, 8 US territories or 
jurisdictions, and 26 tribes/tribal organizations; (3) Supporting tobacco cessation 
and quitline services in 50 states, two territories, and Washington, D.C., and main-
taining the national network of tobacco cessation quitlines (1-800-QUIT-NOW); (4) 
Educating the public about the harms of tobacco use, including through paid media 
campaigns (e.g., Tips From Former Smokers [29] launched in 2012); (5) Reducing 
tobacco-related health disparities through 8 national networks working to reduce 
tobacco use among specific populations; and (6) Supporting health systems to 
improve cessation insurance coverage, remove barriers to evidence-based cessation 
treatments, and promote use of covered treatments. The U.S. Department of Health 
and Human Services (HHS) should increase federal funding for the CDC’s Office 
on Smoking and Health.

 National Institutes of Health (NIH)

The NIH is the Federal focal point for health research. Tobacco research remains 
underfunded, particularly given the disproportionate contribution of tobacco use to 
death and disability [30]. There should be an increase in allocation of funds in the 
NIH budget to research (1) innovative tobacco treatments, including adolescent 
nicotine cessation interventions, (2) the health effects of nicotine and tobacco prod-
ucts, particularly new products such as synthetic nicotine and electronic cigarettes, 
and (3) how best to implement guideline-recommended treatment in community 
and clinical settings that care for socially disadvantaged populations.

 Centers for Medicare and Medicaid Services (CMS)

CMS covers tobacco cessation counseling for outpatient and hospitalized Medicare 
beneficiaries, regardless of whether the patient has signs and symptoms of tobacco- 
related health problems [31]. The coverage includes two individual tobacco cessa-
tion counseling attempts per year; each attempt may include a maximum of four 
intermediary (>3 min) or intensive (>10 min) counseling sessions. While the total 
annual benefit will cover up to 8 counseling sessions per Medicare beneficiary, the 
reimbursement rate is so low it precludes many clinicians from counseling individu-
als. In addition, the counseling must be furnished by a qualified physician or other 
Medicare-recognized practitioner. Certified tobacco treatment specialists, regard-
less of whether they are Medicare-recognized practitioners, should be allowed to 
bill for tobacco dependence counseling. Further Medicare reimbursement for 
tobacco treatment counseling should be increased.
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 State Policy and Advocacy

With the enactment of the 2009 Tobacco Control Act, states retained the authority 
to ban all or some tobacco products, had increased ability to restrict tobacco product 
marketing, and also had authority to raise tobacco taxes and enforce smoke-free 
laws in public and workplaces without congressional approval.

 National and State Tobacco Control Program (NTCP)

Funding and technical support to state and territorial health departments to coordi-
nate efforts to decrease tobacco-related health disparities come from the National 
and State Tobacco Control Program (NTCP), which was created by the CDC’s 
Office on Smoking and Health in 1999 [32]. State tobacco prevention and cessation 
programs (e.g., community programs and mass media campaigns) help stop youth 
initiation and promote tobacco cessation. The CDC recommends an amount each 
state should spend, though few states fund these programs at the recom-
mended amount.

The goals of NTCP are to (1) Eliminate exposure to secondhand smoke, (2) 
Promote quitting among adults and youth, (3) Prevent initiation among youth and 
young adults, and (4) Advance health equity by identifying and eliminating com-
mercial tobacco product-related inequities and disparities. The NTCP outlines sev-
eral strategies including state/community, mass-reach health communication, and 
tobacco use and dependence interventions, as well as strategies to improve surveil-
lance and evaluation and infrastructure, administration, and management, to meet 
these goals (Table 15.2).

 Advocacy and Tobacco Control Organizations

Several advocacy and tobacco control organizations including the Campaign for 
Tobacco-Free Kids [33], the Legacy Foundation—now the Truth initiative [34], the 
American Lung Association (ALA) [35], and advocacy groups within organizations 
such as the American Thoracic Society [36] advocate for federal, state, and local 
policies proven to prevent children from using tobacco products, helping individu-
als quit, and protecting individuals from secondhand smoke. Frequent recommen-
dations from advocacy groups are outlined below:

 Smoke-Free Policy

States should pass comprehensive smoke-free laws that include e-cigarettes in all 
public places and workplaces.
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Table 15.2 National and state tobacco control program (NTCP) goals

Strategies Goals

State and Community 
Interventions

Engage communities, partners, and coalitions, and community-based 
organizations to strengthen capacity and to coordinate and 
collaborate across programs, agencies, and stakeholder groups
Inform and educate leaders, decision-makers, and the public
Implement evidence-based, culturally appropriate state/community 
interventions to prevent tobacco use, reduce SHS exposure, promote 
quitting, and reduce tobacco-related disparities

Mass-Reach Health 
Communications 
Interventions

Plan, implement, and evaluate communications interventions, and 
support media engagement efforts
Expand, leverage, and localize CDC media campaigns and resources

Tobacco Use and 
Dependence Treatment 
Interventions

Promote health systems change, including referrals to state quitlines
Educate private and public insurers and employers on the benefits of 
barrier-free coverage and treatments
Promote use of FDA approved tobacco dependence treatments to 
increase use

Surveillance and 
Evaluation

Maintain and enhance systems to collect, evaluate, analyze, and 
disseminate state and community-specific data use surveillance and 
evaluation data to inform public health action, and evaluate progress 
in reducing tobacco use and tobacco-related disparities

Infrastructure, 
Administration and 
Management

Develop and maintain an infrastructure aligned with the five core 
components of the Component Model of Infrastructure
Award and monitor subrecipient contracts and grants and provide 
training and technical assistance
Develop and maintain a fiscal management system

 Increase Tobacco Taxes and Equalize Taxes Across All Tobacco Products

Congress, states, counties, and cities should raise the tax on e-cigarettes to parity 
with cigarettes and other tobacco products.

 Access to Cessation Services

States should ensure that all Medicaid plans cover a comprehensive quit smoking 
benefit, including all seven FDA-approved quit smoking medications and forms of 
counseling without barriers such as copays, prior authorization, or stepped therapy 
(where a patient must try and fail with one product before using others).

 Increase Funding for State Tobacco Control Programs

State legislators should increase funding for state tobacco control programs.
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 Pass Laws to Prohibit Sale of Flavored Tobacco Products, Including 
Menthol Cigarettes

While states await federal action on flavored tobacco products, states and cities 
should pass laws to prohibit sale of flavored tobacco products, including menthol 
cigarettes.

Particularly useful is the annual ALA’s “State of Tobacco Control” report card 
(Grades: A = excellent tobacco control policies through F =  inadequate policies) 
that evaluates federal and state tobacco control policies in 5 areas: tobacco preven-
tion and cessation funding, smoke-free air laws, state tobacco excise taxes, access 
to tobacco cessation treatments and services, and state laws to end the sale of fla-
vored tobacco products [37].

 Global Tobacco Control

Recognizing that it is critical that public health efforts take a global approach to 
tobacco control rather than domestic legislation alone, an international public health 
treaty, named the WHO Framework Convention on Tobacco Control (WHO FCTC), 
came into force in 2005 [38, 39]. The FCTC is a legally binding treaty that requires 
countries to implement evidence-based measures to reduce tobacco use and expo-
sure to tobacco smoke. There are over 180 Parties to the FCTC to date.

The WHO FCTC contains guidelines and requirements for the implementation 
of key effective tobacco control policies. WHO introduced the MPOWER measures 
(Table  15.3) in 2008 to assist in implementing the 6 best-practice cost-effective 
interventions defined in the WHO FCTC [40, 41]. These MPOWER measures are to 
(1) Monitor tobacco use and prevention policies; (2) Protect people from tobacco 
smoke; (3) Offer help to quit tobacco use; (4) Warn about the dangers of tobacco; 
(5) Enforce bans on tobacco advertising, promotion, and sponsorship; and (6) Raise 
taxes on tobacco. The FCTC and the MPOWER measures have been supported by 
Bloomberg Philanthropies since 2007 [42] and the Bill and Melinda Gates 
Foundation since 2008 [43], including in more than 100 low- and middle-income 
countries.

An analysis that evaluated the effects of nations meeting the highest level 
MPOWER measures between 2007–2014 found that in the 88 countries who 
adopted at least one highest level MPOWER policy, nearly 22 million fewer prema-
ture deaths were averted [44]. Fewer premature deaths resulted from the following: 
(1) increased cigarette taxes (7  million), (2) comprehensive smoke-free laws 
(5.4 million); (3) large graphic health warnings (4.1 million); (4) comprehensive 
marketing bans (3.8  million), and (5) comprehensive cessation interventions 
(1.5 million) [44].
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Table 15.3 MPOWER measures

MPOWER measure Level of implementation

M Monitor tobacco use and 
prevention policies

Lowest level: Recent but not representative data for either adults 
or youths
Highest level: Minimum requirements met for recent and 
representative adult and youth data

P Protect people from 
tobacco smoke

Lowest level: Complete absence of smoke-free legislation, or 
absence of smoke-free legislation covering either health-care or 
educational facilities
Highest level: Smoke-free legislation covering all types of 
places and institutions

O Offer help to quit tobacco 
use

Lowest level: No availability of nicotine replacement therapy or 
cessation services
Highest level: Availability of a national quitline, as well as both 
nicotine replacement therapy and some clinical cessation 
services, with either replacement therapy or cessation services 
cost-covered

W Warn about the dangers of 
tobacco

Lowest level: No warning
Highest level: A warning that covers at least 50% of the 
principal display area of the pack and includes all seven pack 
warning criteria as well as a ban on deceitful terms

E Enforce bans on tobacco 
advertising, promotion, 
and sponsorship

Lowest level: No direct or indirect ban
Highest level: Complete direct and indirect bans

R Raise taxes on tobacco Lowest level: ≤25% of retail price is tobacco tax
Highest level: >75% of retail price is tobacco tax

The 2021 WHO report on the global tobacco epidemic showed that as of 2020, 
69% of the world’s population is covered by at least 1 MPOWER measure adopted 
at the highest measure, representing 102 countries and more than 5.3 billion people 
[45]. The number of countries with at least one MPOWER measure in place had 
tripled from 44 in 2007 to 146 countries in 2020, and more than half or all countries 
are exposed to graphic health warnings on tobacco packaging at best-practice level.

However, progress varies and is uneven across countries [45–47]. 49 countries 
have not adopted any MPOWER measures at the highest level of achievement, of 
which 41 are low- and middle-income countries. While tobacco taxation is the most 
effective MPOWER policy to reduce tobacco use, taxation is the MPOWER policy 
with the lowest population coverage and remains at 13% since 2018 [47]. The 2021 
WHO report also presented data that showed that many countries are not yet 
addressing emerging nicotine and tobacco products and failing to regulate them: 
78% of high income countries regulate e-cigarettes and 7% have a ban on sales 
without any other regulation; 40% of middle-income countries regulate e-cigarettes 
and 10% have a ban on sales without any other regulation; 76% of low-income 
countries neither regulate e-cigarettes nor ban their sale [47].
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 Summary

Since the first Surgeon General Report on Smoking and Health, we have seen a 
decrease in smoking rates. In the past 15 years we have seen progress in tobacco 
control efforts, namely the signing of the Tobacco Control Act in 2009 and the pass-
ing of the Deeming Rule in 2016, allowing the FDA to regulate all tobacco products, 
including e-cigarettes. While there has been great progress in reducing cigarette 
smoking rates since the initial report of the Surgeon General’s report in 1964, both 
tobacco health disparities and the percentage of high school youth who use tobacco 
products have increased. FDA must use that authority to regulate emerging prod-
ucts, such as synthetic nicotine products, and to eliminate the sale of all flavored 
tobacco products, including menthol cigarettes.

Importantly, the 2009 Tobacco Control Act allowed states to retain authority to 
ban all or some tobacco products, to raise tobacco taxes and enforce smoke-free 
laws in public and workplaces without congressional approval. States should 
increase spending on tobacco control efforts at amounts recommended by the 
CDC. While waiting for federal action on flavored tobacco products, states and cit-
ies should pass laws to prohibit sale of flavored tobacco products, including menthol 
cigarettes. Globally, introduction of the 6 best-practice cost-effective tobacco con-
trol measures (MPOWER measures) defined in the WHO Framework Convention 
on Tobacco Control has resulted in fewer premature deaths. However, implementa-
tion of these measures is less frequent in low-income countries. It is critical that 
public health efforts continue to strive for implementing tobacco control policies at 
the highest levels in low- and middle-income countries.Conflict of Interest 
StatementHasmeena Kathuria is a section editor for UpToDate (Tobacco Dependence 
Treatment). Michelle Eakin and Gary Ewart report no conflict of interest.
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