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Message from Alex M. Azar |l
Secretary, U.S. Department of Health and Human Services

Throughout its history, the U.S. Department of Health and Human Services (USDHHS) has led
efforts to prevent and reduce the devastating effects of tobacco use, especially the use of combus-
tible tobacco products, as part of its mission to enhance and protect the health and well-being of all
Americans. USDHHS has provided critical support in the fields of research and evaluation, program and
policy development, public information and education, regulatory activities, systems-level change and
management, and clinical practices that has contributed to a dramatic 67% decline in cigarette smoking
among U.S. adults since 1965. Support from USDHHS has helped medical and healthcare organiza-
tions, government agencies at all levels, and nongovernmental partners create and sustain programs
that prevent initiation; help tobacco product users quit; and foster healthy, smokefree environments.

This report is the latest of a longstanding tradition of tobacco prevention and control efforts
by USDHHS. Our work includes a comprehensive tobacco control strategic action plan, EFnding the
Tobacco Epidemic, and coordination of tobacco control efforts with related efforts by other federal agen-
cies through the Interagency Committee on Smoking and Health. Reports such as this one from the
U.S. Surgeon General give the latest data on tobacco and health to scientists, healthcare professionals,
and the public. Research leadership and grant funding through USDHHS’s National Institutes of Health
contribute to growing knowledge of effective tobacco control strategies and smoking cessation tools.
The National Tobacco Control Program, led by the Centers for Disease Control and Prevention (CDC),
ensures that these strategies and tools are readily available to state, local, tribal, and territorial public
health programs, as well as to partners serving a variety of populations that are disproportionately
affected by tobacco use. The U.S. Food and Drug Administration (FDA) regulates the manufacturing,
marketing, and sale of tobacco products. Medicare and Medicaid provide smoking cessation tools and
support to millions of Americans. Multiple public information campaigns, such as CDC’s Tips From
Former Smokers and FDA's Every Try Counts, educate Americans about the significant health risks
from smoking and the importance of quitting. Additionally, many agencies in USDHHS provide direct
assistance to smokers, including the National Cancer Institute through its Smokefree.gov initiative
(https://smokefree.gov), and national quitline portal, 1-800-QUIT-NOW.

These and other important efforts are critical to improving the nation’s public health. Smoking
kills nearly half a million Americans every year, and millions more live with serious chronic diseases
caused by smoking. We know that comprehensive interventions at all levels of government and by
partners throughout the public health community are extremely effective at preventing and reducing
tobacco use. We remain committed to ending the tobacco use epidemic in the United States.
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Foreword

Tobacco use remains the number one cause of preventable disease, disability, and death in the
United States. Approximately 34 million American adults currently smoke cigarettes, with most of
them smoking daily. Nearly all adult smokers have been smoking since adolescence. More than two-
thirds of smokers say they want to quit, and every day thousands try to quit. But because the nicotine
in cigarettes is highly addictive, it takes most smokers multiple attempts to quit for good.

Today, we know much more about the science of quitting than ever before. Research shows that
smokers who use evidence-based tools to help them quit are more likely to succeed than those who do not
use such tools, and that using a combination of these tools—for example, calling 1-800-QUIT-NOW and
using nicotine replacement therapy, such as the nicotine patch or gum or a prescription medication—
raises success rates even higher. Studies also show that policies that prohibit smoking in indoor public
places and work spaces and that increase the price of tobacco products promote smoking cessation.

This Surgeon General’s report

e Examines the effectiveness of various smoking cessation tools and resources;

e Reviews the health effects of smoking and catalogues the improvements to health that can occur
when smokers quit;

¢ Highlights important new data on populations in which the prevalence of smoking is high and quit
rates are low; and

¢ Identifies gaps in the availability and utilization of programs, policies, and resources that can
improve cessation rates and help smokers quit.

Although the benefits of quitting are greater the earlier in life that an individual quits, this report
confirms that it is never too late to quit smoking. Even persons who have smoked for many years or who
have smoked heavily can realize health and financial benefits from quitting smoking.

The financial toll of smoking is substantial. Each year in the United States, annual healthcare
spending attributed to smoking exceeds $170 billion. Measured against these numbers, comprehensive
tobacco prevention and control strategies are extremely cost-effective investments that yield significant
returns. For example, the first year of CDC’s Tips From Former Smokers national campaign prevented
thousands of premature deaths in the United States, costing less than $500 for every smoker who quit.

We know what works to prevent and reduce tobacco use, including how to best help smokers quit
for good. Putting this knowledge into action prevents disease, saves lives, and improves the quality of
life for all Americans. At CDC, we remain committed to supporting the longstanding national effort to
end the tobacco use epidemic and provide all Americans with the opportunity to live tobacco-free.

Robert R. Redfield, M.D.
Director
Centers for Disease Control and Prevention






Preface
from the Surgeon General

One of the most significant public health successes in modern U.S. history has been the reduction
in smoking that has occurred during the past half century. Today, the prevalence of cigarette smoking
among American adults is at an all-time low, 14%. Although this overall achievement is a source of
pride, there is still more work to be done. Today, 16 million Americans are living with a smoking-related
disease. In addition to the human costs, smoking places a significant financial burden on Americans,
as smoking-attributable healthcare spending exceeds $170 billion per year.

Research, medical advances, and years of documented experience have given us many tools to
tackle the tobacco use epidemic in this country. Although quitting smoking can be a difficult pro-
cess for many smokers, most say they want to quit, and every year more than half make a serious quit
attempt. But only a small portion of smokers who try to quit succeed, and only a small portion use any
of the tested and proven aids that will significantly increase their chances of success. This Surgeon
General’s report on smoking cessation, the 34th report on smoking and health since 1964, examines
the most current research on this important issue, identifies barriers to continued success in reducing
the prevalence of smoking across all populations, and summarizes evidence-based solutions that can
help to eliminate those barriers.

Clinical interventions for smoking cessation are critical if we are to achieve our goal of elimi-
nating the devastating effects of smoking on public health. Primary care physicians, nurses, pharma-
cists, and other providers in all medical disciplines and in all healthcare environments should take
advantage of these opportunities to inform and encourage smokers to quit. Doing so could enable half
a million smokers to quit each year.

As a physician, I am acutely aware of the many pressing demands that healthcare providers must
address to deliver the highest quality care possible to their patients. At the same time, the evidence in
this report clearly points to the tremendous positive impact that healthcare professionals can have on
the health and quality of life of their patients and on the public health of our nation—just by helping
smokers to quit.

But healthcare professionals alone cannot solve this public health challenge. Everyone has a role
in helping to continue to reduce the burden of tobacco use on our society. It is critical that clinical
interventions be adopted alongside broader efforts at the health system and population levels to pro-
mote and cultivate successful cessation and tobacco-free norms. Even today, with all the gains that have
been made over the past few decades, smoking remains the single largest cause of preventable disease
and death in the United States. As a nation, we can and must spare no effort to reduce the completely
preventable health and financial costs that tobacco smoking has on society.

Jerome M. Adams, M.D., M.P.H.
Vice Admiral, U.S. Public Health Service
Surgeon General of the United States
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Introduction

Smoking Cessation

Tobacco smoking is the leading cause of preventable
disease, disability, and death in the United States (U.S.
Department of Health and Human Services [USDHHS]
2014). Smoking harms nearly every organ in the body and
costs the United States billions of dollars in direct medical
costs each year (USDHHS 2014). Although considerable
progress has been made in reducing cigarette smoking
since the first U.S. Surgeon General’s report was released
in 1964 (USDHHS 2014), in 2018, 13.7% of U.S. adults
(34.2 million people) were still current cigarette smokers
(Creamer et al. 2019). One of the main reasons smokers
keep smoking is nicotine (USDHHS 1988). Nicotine,
a drug found naturally in the tobacco plant, is highly
addictive, as with such drugs as cocaine and heroin; acti-
vates the brain’s reward circuits; and reinforces repeated
nicotine exposure (USDHHS 1988, 2010, 2014; National
Institute on Drug Abuse [NIDA] 2018).

The majority of cigarette smokers (68%) want to quit
smoking completely (Babb et al. 2017). The 1990 Surgeon
General'sreport, The Health Benefits of Smoking Cessation,
was the last Surgeon General’s report to focus on cur-
rent research on smoking cessation and to predominantly
review the health benefits of quitting smoking (USDHHS
1990). Because of limited data at that time, the 1990 report
did not review the determinants, processes, or outcomes
of attempts at smoking cessation. Pharmacotherapy for
smoking cessation was not introduced until the 1980s.
Additionally, behavioral and other counseling approaches
were slow to develop and not widely available at the time
of the 1990 report because few were covered under health
insurance, and programs such as group counseling ses-
sions were hard for smokers to access, even by those who
were motivated to quit (Fiore et al. 1990).

The purpose of this report is to update and expand
the 1990 Surgeon General’s report based on new scien-
tific evidence about smoking cessation. Since 1990, the
scientific literature has expanded greatly on the deter-
minants and processes of smoking cessation, informing
the development of interventions that promote cessa-
tion and help smokers quit (Fiore et al. 2008; Schlam and
Baker 2013). This knowledge and other major develop-
ments have transformed the landscape of smoking ces-
sation in the United States. This report summarizes this
enhanced knowledge and specifically reviews patterns
and trends of smoking cessation; biologic mechanisms;
various health benefits; overall morbidity, mortality, and
economic benefits; interventions; and strategies that pro-
mote smoking cessation.

From 1965 to 2017, the prevalence of current
smoking declined from 52.0% to 15.8% (relative percent

change: 69.6%) among men and from 34.1% to 12.2% (rel-
ative percent change: 64.2%) among women (Figure 1.1).
These declines have been attributed, in part, to prog-
ress made in smoking cessation since the 1960s, which
has continued since the 1990 Surgeon General’s report.
Specifically, clinical, scientific, and public health commu-
nities have increasingly embraced and acted upon the con-
cept of tobacco use and dependence as a health condition
that can benefit from treatment in various forms and levels
of intensity. Accordingly, a considerable range of effective
pharmacologic and behavioral smoking cessation treat-
ment options are now available. As of October 16, 2019, the
U.S. Food and Drug Administration (FDA) has approved
five nicotine replacement therapies (NRTs) and two non-
nicotine oral medications to help smokers quit, and the
use of these treatments has expanded, including stronger
integration with counseling support (Fiore et al. 2008).

In addition, the reach of smoking cessation inter-
ventions has increased substantially since 1990 with
the emergence of innovative, population-level inter-
ventions and policies that motivate smokers to quit and
raise awareness of the health benefits of smoking cessa-
tion (McAfee et al. 2013). This includes policies, such as
comprehensive smokefree laws, that have been shown
to promote cessation at the population level in addition
to reducing exposure to secondhand smoke (USDHHS
2014). The development and subsequent expansion of
telephone call centers (“quitlines”), mobile phone tech-
nologies, Internet-based applications, and other innova-
tions have created novel platforms to provide behavioral
and pharmacologic smoking cessation treatments (Ghorai
et al. 2014). However, the continued diversification of the
tobacco product landscape could have several different
potential impacts, ranging from accelerating the rates
of complete cessation among adult smokers to erasing
progress in reducing all forms of use of tobacco products,
especially among youth and young adults. For example,
the increasing availability and rapidly increasing use of
novel tobacco products, most notably electronic cigarettes
(e-cigarettes), raise questions about the potential impact
that such products could have on efforts to eliminate dis-
ease and death caused by tobacco use at the individual and
population levels. Therefore, when considering the impact
of e-cigarettes on public health, it is critical to evaluate
their effects on both adults and youth.

Collectively, the changes cited in this report pro-
vide new opportunities and challenges for understanding
and promoting smoking cessation in the United States.
However, the evidence-based clinical-, health system-,
and population-based tobacco prevention, control, and
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Figure 1.1 Trends in prevalence (%) of current and former cigarette smoking among adults 18 years of age and
older, by sex; National Health Interview Survey (NHIS) 1965-2017; United States
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cessation strategies that are outlined in this report are a
necessary but insufficient means to end the tobacco epi-
demic. Reaching the finish line will require coordination
across federal government agencies and other government

Organization of the Report

and non-government stakeholders at the national, state,
and local levels. To achieve success, we must work together
to maximize resources and coordinate efforts across a wide
range of stakeholders.

This chapter summarizes the report, identifies its
major conclusions, and presents the conclusions from each
chapter. It also offers an overview of the evolving landscape
of smoking cessation and key developments since the 1990
Surgeon General’s report. Chapter 2 (“Patterns of Smoking
Cessation Among U.S. Adults, Young Adults, and Youth”)
documents key patterns and trends in cigarette smoking
cessation in the United States among adults overall (per-
sons 18 years of age and older), young adults (18-24 years
of age), and youth (12-17 years of age). The chapter also
reviews the changing demographic- and smoking-related
characteristics of cigarette smokers with a focus on how
these changes may influence future trends in cessa-
tion. Chapter 3 (“New Biological Insights into Smoking
Cessation”) reviews several areas of intensive research
since the 2010 Surgeon General’s report on how tobacco
smoke causes disease: cellular and molecular biology of
nicotine addiction; vaccines and other immunotherapies as

4  Chapter 1

treatments for tobacco addiction; neurobiological insights
into smoking cessation obtained from noninvasive neuro-
imaging; and genetics of smoking behaviors and cessation.
Chapter 4 (“The Health Benefits of Smoking Cessation”)
reviews the more recent findings on disease risks from
smoking and benefits after smoking cessation for major
types of chronic diseases, including cardiovascular and
respiratory systems, cancer, and a wide range of repro-
ductive outcomes. Chapter 5 (“The Benefits of Smoking
Cessation on Overall Morbidity, Mortality, and Economic
Costs”) discusses general indicators of health that change
after smoking cessation, the health benefits of smoking ces-
sation on all-cause mortality, and the economic benefits of
smoking cessation. Chapter 6 (“Interventions for Smoking
Cessation and Treatments for Nicotine Dependence”)
reviews the evidence on current and emerging treatments
for smoking cessation, including research that has been
conducted since the 2008 U.S. Public Health Service’s



Clinical Practice Guideline, Treating Tobacco Use and
Dependence: 2008 Update (Fiore et al. 2008). Chapter 7
(“Clinical-, System-, and Population-Level Strategies
that Promote Smoking Cessation”) focuses on clinical-,
system-, and population-level strategies that combine indi-
vidual components of treatment for smoking cessation with

Preparation of the Report

Smoking Cessation

routine clinical care, making cessation interventions avail-
able and accessible to individual smokers and creating con-
ditions whereby smokers are informed of these interven-
tions and are motivated to use them. Chapter 8 (“A Vision
for the Future”) outlines broad strategies to accelerate the
progress that has been made in helping smokers quit.

This Surgeon General’s report was prepared by the
Office on Smoking and Health, National Center for Chronic
Disease Prevention and Health Promotion, Centers for
Disease Control and Prevention (CDC), which is part of
USDHHS. This report was compiled using a longstanding,
peer-reviewed, balanced, and comprehensive process
designed to safeguard the scientific rigor and practical rel-
evance from influences that could adversely affect impar-
tiality (King et al. 2018). This process helps to ensure that
the report’s conclusions are defined by the evidence, rather
than the opinions of the authors and editors. In brief, under
the leadership of a senior scientific editorial team, 32 experts
wrote the initial drafts of the chapters. The experts were
selected for their knowledge of the topics addressed. These
contributions, which are summarized in Chapters 1-7,
were evaluated by 46 peer reviewers. After this initial stage
of peer review, more than 20 senior scientists and other

Scientific Basis of the Report

experts examined the scientific integrity of the entire man-
uscript as part of a second stage of peer review. After each
round of peer review, the report’s scientific editors revised
each draft based on reviewers’ comments. Chapter 8, which
summarizes and is founded upon the preceding content
in the report, was written by the senior scientific edito-
rial team once the content in Chapters 1-7 completed peer
review. Subsequently, the report was reviewed by various
institutes and agencies in the U.S. government, including
USDHHS. Throughout the review process, the content of
each chapter was revised to include studies and information
that were not available when the chapters were first drafted;
updates were made until shortly before the report was sub-
mitted for publication. These updates reflect the full scope
of identified evidence, including new findings that confirm,
refute, or refine the initial content. Conclusions are based
on the preponderance and quality of scientific evidence.

The statements and conclusions throughout this
report are based on an extensive review of the existing sci-
entific literature. Thus, the report focuses primarily on
cessation in the context of adults because this is the popu-
lation for which the preponderance of scientific literature
exists on this topic; however, data on youth and young
adults are also presented, when available. The report pri-
marily cites peer-reviewed journal articles, including
reviews that integrate findings from numerous studies
and books that were published between 2000 and 2018,
which reflects a period after the last Surgeon General’s
report on the topic of cessation. This report also refers, on
occasion, to unpublished research, such as presentations
at professional meetings, personal communications from
researchers, and information available in various media.
These references are used when acknowledged by the edi-
tors and reviewers as being scientifically valid and reli-
able, and a critical addition to the emerging literature on a
topic. Throughout the writing and review process, highest
priority was given to peer-reviewed, scientific research

that is free from tobacco industry interests. As noted in
the 2014 Surgeon General’s report, the tobacco industry
has a well-documented record of manipulating scientific
information about the extent of the harms from cigarette
smoking (USDHHS 2014).

Following the model of the 1964 report, this
Surgeon General’s report includes comprehensive compi-
lations of the evidence on smoking cessation. The evidence
was analyzed to identify causal associations according
to enunciated principles, sometimes referred to as the
“Surgeon General’s criteria” or the “Hill” criteria (after Sir
Austin Bradford Hill) for causality. The criteria, offered in
Chapter 3 of the 1964 report, included

e (Consistency of the association,
e Strength of the association,

e Specificity of the association,
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e Temporal relationship of the association, and

¢ Coherence of the association (U.S. Department of
Health, Education, and Welfare [USDHEW] 1964,
p. 20).

In the 2004 Surgeon General’s report (USDHHS
2004), the framework for interpreting evidence on smoking
and health was revisited in depth for the first time since
the 1964 report. The 2004 report provided a four-level
hierarchy of categories for interpreting evidence, and this
current report follows the same model:

a. “Evidence is sufficient to infer a causal relationship.

b. Evidence is suggestive but not sufficient to infer a
causal relationship.

c. Evidence is inadequate to infer the presence or
absence of a causal relationship (which encompasses

evidence that is sparse, of poor quality, or conflicting).

d. Evidence is suggestive of no causal relationship”
(USDHHS 2004, p. 18).

Answers to several questions helped to guide judg-
ment toward these categories:

¢ Do multiple high-quality studies show a consistent
association between smoking and disease?

Major Conclusions

e Are the measured effects large enough and statisti-
cally strong?

® Does the evidence show that smoking occurs before
the disease occurs (a temporal association)?

e Is the relationship between smoking and disease
coherent or plausible in terms of known scientific
principles, biologic mechanisms, and observed pat-
terns of disease?

e Is there a dose-response relationship between
smoking and disease?

o Isthe risk of disease reduced after quitting smoking?

The categories acknowledge that evidence can be
“suggestive but not sufficient” to infer a causal relation-
ship, and the categories allow for evidence that is “sug-
gestive of no causal relationship.” This framework also
separates conclusions about causality from the impli-
cations of such conclusions. Inference is sharply and
completely separated from policy or research implica-
tions of the conclusions, thus adhering to the approach
established in the 1964 report. However, consistent with
past Surgeon General’s reports on tobacco, conclusions
are not limited to just causal determinations and fre-
quently include recommendations for research, policies,
or other actions.

1. Smoking cessation is beneficial at any age. Smoking
cessation improves health status and enhances
quality of life.

2. Smoking cessation reduces the risk of prema-
ture death and can add as much as a decade to life
expectancy.

3. Smoking places a substantial financial burden on
smokers, healthcare systems, and society. Smoking
cessation reduces this burden, including smoking-
attributable healthcare expenditures.

4. Smoking cessation reduces risk for many adverse
health effects, including reproductive health out-
comes, cardiovascular diseases, chronic obstructive
pulmonary disease, and cancer. Quitting smoking
is also beneficial to those who have been diagnosed
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with heart disease and chronic obstructive pulmo-
nary disease.

5. More than three out of five U.S. adults who have ever
smoked cigarettes have quit. Although a majority of
cigarette smokers make a quit attempt each year, less
than one-third use cessation medications approved
by the U.S. Food and Drug Administration or behav-
ioral counseling to support quit attempts.

6. Considerable disparities exist in the prevalence of
smoking across the U.S. population, with higher
prevalence in some subgroups. Similarly, the preva-
lence of key indicators of smoking cessation—quit
attempts, receiving advice to quit from a health pro-
fessional, and using cessation therapies—also varies
across the population, with lower prevalence in
some subgroups.



7.

Smoking cessation medications approved by the
U.S. Food and Drug Administration and behavioral
counseling are cost-effective cessation strategies.
Cessation medications approved by the U.S. Food
and Drug Administration and behavioral counseling
increase the likelihood of successfully quitting
smoking, particularly when used in combination.
Using combinations of nicotine replacement thera-
pies can further increase the likelihood of quitting.

Insurance coverage for smoking cessation treat-
ment that is comprehensive, barrier-free, and widely
promoted increases the use of these treatment ser-
vices, leads to higher rates of successful quitting,
and is cost-effective.

Chapter Conclusions

9.

10.

Smoking Cessation

E-cigarettes, a continually changing and hetero-
geneous group of products, are used in a variety of
ways. Consequently, it is difficult to make general-
izations about efficacy for cessation based on clinical
trials involving a particular e-cigarette, and there
is presently inadequate evidence to conclude that
e-cigarettes, in general, increase smoking cessation.

Smoking cessation can be increased by raising the
price of cigarettes, adopting comprehensive smoke-
free policies, implementing mass media campaigns,
requiring pictorial health warnings, and main-
taining comprehensive statewide tobacco control
programs.

Chapter 2: Patterns of Smoking
Cessation Among U.S. Adults,
Young Adults, and Youth

1.

In the United States, more than three out of every
five adults who were ever cigarette smokers have
quit smoking.

Past-year quit attempts and recent and longer term
cessation have increased over the past 2 decades
among adult cigarette smokers.

Marked disparities in cessation behaviors, such
as making a past-year quit attempt and achieving
recent successful cessation, persist across certain
population subgroups defined by educational attain-
ment, poverty status, age, health insurance status,
race/ethnicity, and geography.

Advice from health professionals to quit smoking has
increased since 2000; however, four out of every nine
adult cigarette smokers who saw a health professional
during the past year did not receive advice to quit.

Use of evidence-based cessation counseling and/or
medications has increased among adult cigarette
smokers since 2000; however, more than two-thirds
of adult cigarette smokers who tried to quit during
the past year did not use evidence-based treatment.

A large proportion of adult smokers report using
non-evidence-based approaches when trying to quit
smoking, such as switching to other tobacco products.

Chapter 3: New Biological Insights
into Smoking Cessation

1.

The evidence is suggestive but not sufficient to infer
that increasing glutamate transport can alleviate
nicotine withdrawal symptoms and prevent relapse.

The evidence is suggestive but not sufficient to infer
that neuropeptide systems play a role in multiple
stages of the nicotine addiction process, and that
modulating the function of certain neuropeptides
can reduce smoking behavior in humans.

The evidence is suggestive but not sufficient to
infer that targeting the habenulo-interpeduncular
pathway with agents that increase the aversive prop-
erties of nicotine are a useful therapeutic target for
smoking cessation.

The evidence is suggestive but not sufficient to infer
that vaccines generating adequate levels of nicotine-
specific antibodies can block the addictive effects of
nicotine and aid smoking cessation.

The evidence is suggestive but not sufficient to infer
that dysregulated brain circuits, including prefrontal
and cingulate cortical regions and their connections
with various striatal and insula loci, can serve as
novel therapeutic targets for smoking cessation.

The evidence is suggestive but not sufficient to infer
that the effectiveness of nicotine replacement therapy
may vary across specific genotype groups.

Introduction, Conclusions, and the Evolving Landscape of Smoking Cessation 7
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Chapter 4:The Health Benefits of
Smoking Cessation

Cancer

1. The evidence is sufficient to infer that smoking
cessation reduces the risk of lung cancer.

2. The evidence is sufficient to infer that smoking
cessation reduces the risk of laryngeal cancer.

3. The evidence is sufficient to infer that smoking
cessation reduces the risk of cancers of the oral
cavity and pharynx

4. The evidence is sufficient to infer that smoking
cessation reduces the risk of esophageal cancer.

5. The evidence is sufficient to infer that smoking
cessation reduces the risk of pancreatic cancer.

6. The evidence is sufficient to infer that smoking
cessation reduces the risk of bladder cancer.

7. The evidence is sufficient to infer that smoking
cessation reduces the risk of stomach cancer.

8. The evidence is sufficient to infer that smoking
cessation reduces the risk of colorectal cancer.

9. The evidence is sufficient to infer that smoking
cessation reduces the risk of liver cancer.

10. The evidence is sufficient to infer that smoking
cessation reduces the risk of cervical cancer.

11. The evidence is sufficient to infer that smoking
cessation reduces the risk of kidney cancer.

12. The evidence is sufficient to infer that smoking
cessation reduces the risk of acute myeloid leukemia.

13. The evidence is sufficient to infer that the relative

risk of lung cancer decreases steadily after smoking
cessation compared with the risk for persons con-
tinuing to smoke, with risk decreasing to half that
of continuing smokers approximately 10-15 years
after smoking cessation and decreasing further with
continued cessation.

Smoking Cessation After a Cancer Diagnosis

1.

8

The evidence is suggestive but not sufficient to infer
a causal relationship between smoking cessation

Chapter 1

10.

and improved all-cause mortality in cancer patients
who are current smokers at the time of a cancer
diagnosis.

Cardiovascular Disease
1.

The evidence is sufficient to infer that smoking
cessation reduces levels of markers of inflamma-
tion and hypercoagulability and leads to rapid
improvement in the level of high-density lipopro-
tein cholesterol.

The evidence is sufficient to infer that smoking ces-
sation leads to a reduction in the development of
subclinical atherosclerosis, and that progression
slows as time since cessation lengthens.

The evidence is sufficient to infer that smoking ces-
sation reduces the risk of cardiovascular morbidity
and mortality and the burden of disease from cardio-
vascular disease.

The evidence is sufficient to infer that the rela-
tive risk of coronary heart disease among former
smokers compared with never smokers falls rapidly
after cessation and then declines more slowly.

The evidence is sufficient to infer that smoking cessa-
tion reduces the risk of stroke morbidity and mortality.

The evidence is sufficient to infer that, after smoking
cessation, the risk of stroke approaches that of never
smokers.

The evidence is suggestive but not sufficient to infer
that smoking cessation reduces the risk of atrial
fibrillation.

The evidence is suggestive but not sufficient to infer
that smoking cessation reduces the risk of sudden
cardiac death among persons without coronary
heart disease.

The evidence is suggestive but not sufficient to infer
that smoking cessation reduces the risk of heart
failure among former smokers compared with per-
sons who continue to smoke.

Among patients with left-ventricular dysfunction,
the evidence is suggestive but not sufficient to infer
that smoking cessation leads to increased survival
and reduced risk of hospitalization for heart failure.



11.

12.

13.

14.

15.

The evidence is suggestive but not sufficient to infer
that smoking cessation reduces the risk of venous
thromboembolism.

The evidence is suggestive but not sufficient to
infer that smoking cessation substantially reduces
the risk of peripheral arterial disease among former
smokers compared with persons who continue to
smoke, and that this reduction appears to increase
with time since cessation.

The evidence is suggestive but not sufficient to infer
that, among patients with peripheral arterial dis-
ease, smoking cessation improves exercise toler-
ance, reduces the risk of amputation after peripheral
artery surgery, and increases overall survival.

The evidence is sufficient to infer that smoking ces-
sation substantially reduces the risk of abdominal
aortic aneurysm in former smokers compared with
persons who continue to smoke, and that this reduc-
tion increases with time since cessation.

The evidence is suggestive but not sufficient to infer
that smoking cessation slows the expansion rate of
abdominal aortic aneurysm.

Smoking Cessation After a Diagnosis of Coronary
Heart Disease

1.

In patients who are current smokers when diag-
nosed with coronary heart disease, the evidence
is sufficient to infer a causal relationship between
smoking cessation and a reduction in all-cause
mortality.

In patients who are current smokers when diag-
nosed with coronary heart disease, the evidence
is sufficient to infer a causal relationship between
smoking cessation and reductions in deaths due to
cardiac causes and sudden death.

In patients who are current smokers when diag-
nosed with coronary heart disease, the evidence
is sufficient to infer a causal relationship between
smoking cessation and reduced risk of new and
recurrent cardiac events.

Chronic Respiratory Disease

1.

Chronic Obstructive Pulmonary Disease

Smoking cessation remains the only established
intervention to reduce loss of lung function over time

Smoking Cessation

among persons with chronic obstructive pulmonary
disease and to reduce the risk of developing chronic
obstructive pulmonary disease in cigarette smokers.

The evidence is suggestive but not sufficient to infer
that airway inflammation in cigarette smokers per-
sists months to years after smoking cessation.

The evidence is suggestive but not sufficient to infer
that changes in gene methylation and profiles of
proteins occur after smoking cessation.

The evidence is inadequate to infer the presence or
absence of a relationship between smoking cessa-
tion and changes in the lung microbiome.

Asthma

The evidence is suggestive but not sufficient to infer
that smoking cessation reduces asthma symptoms
and improves treatment outcomes and asthma-
specific quality-of-life scores among persons with
asthma who smoke.

The evidence is suggestive but not sufficient to infer
that smoking cessation improves lung function
among persons with asthma who smoke.

Reproductive Health

1.

The evidence is sufficient to infer that smoking ces-
sation by pregnant women benefits their health and
that of their fetuses and newborns.

The evidence is inadequate to infer that smoking
cessation before or during early pregnancy reduces
the risk of placental abruption compared with con-
tinued smoking.

The evidence is inadequate to infer that smoking
cessation before or during pregnancy reduces the
risk of placenta previa compared with continued
smoking.

The evidence is inadequate to infer that smoking
cessation before or during pregnancy reduces the
risk of premature rupture of the membranes com-
pared with continued smoking.

The evidence is inadequate to infer that smoking
during early or mid-pregnancy alone, and not during
late pregnancy, is associated with a reduced risk of
preeclampsia.
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6.

10.

11.

12.

13.

14.

15.

16.

10

The evidence is sufficient to infer that women who
quit smoking before or during pregnancy gain more
weight during gestation than those who continue to
smoke.

The evidence is suggestive but not sufficient to infer
that women who quit smoking before or during
pregnancy gain more weight during gestation than
nonsmokers.

The evidence is inadequate to infer that smoking
cessation during pregnancy increases the risk of
gestational diabetes.

The evidence is sufficient to infer that smoking
cessation during pregnancy reduces the effects of
smoking on fetal growth and that quitting smoking
early in pregnancy eliminates the adverse effects of
smoking on fetal growth.

The evidence is inadequate to determine the gesta-
tional age before which smoking cessation should
occur to eliminate the effects of smoking on fetal
growth.

The evidence is sufficient to infer that smoking ces-
sation before or during early pregnancy reduces the
risk for a small-for-gestational-age birth compared
with continued smoking.

The evidence is suggestive but not sufficient to infer
that women who quit smoking before conception or
during early pregnancy have a reduced risk of pre-
term delivery compared with women who continue
to smoke.

The evidence is suggestive but not sufficient to infer
that the risk of preterm delivery in women who quit
smoking before or during early pregnancy does not
differ from that of nonsmokers.

The evidence is inadequate to infer that smoking ces-
sation during pregnancy reduces the risk of stillbirth.

The evidence is inadequate to infer that smoking
cessation during pregnancy reduces the risk of peri-
natal mortality among smokers.

The evidence is inadequate to infer that women who
quit smoking before or during early pregnancy have
a reduced risk for infant mortality compared with
continued smokers.

Chapter 1

17.

18.

19.

20.

21

The evidence is inadequate to infer an association
between smoking cessation, the timing of cessation,
and female fertility or fecundity.

The evidence is suggestive but not sufficient to infer
that smoking cessation reduces the risk of earlier age
at menopause compared with continued smoking.

The evidence is inadequate to infer that smoking
cessation reduces the effects of smoking on male
fertility and sperm quality.

The evidence is suggestive but not sufficient to infer
that former smokers are at increased risk of erectile
dysfunction compared with never smokers.

The evidence is inadequate to infer that smoking
cessation reduces the risk of erectile dysfunction
compared with continued smoking.

Chapter 5: The Benefits of Smoking
Cessation on Overall Morbidity,
Mortality, and Economic Costs

1.

The evidence is sufficient to infer that smoking ces-
sation improves well-being, including higher quality
of life and improved health status.

The evidence is sufficient to infer that smoking ces-
sation reduces mortality and increases the lifespan.

The evidence is sufficient to infer that smoking
exacts a high cost for smokers, healthcare systems,
and society.

The evidence is sufficient to infer that smoking ces-
sation interventions are cost-effective.

Chapter 6: Interventions for
Smoking Cessation and Treatments
for Nicotine Dependence

1.

2.

The evidence is sufficient to infer that behavioral
counseling and cessation medication interventions
increase smoking cessation compared with self-help
materials or no treatment.

The evidence is sufficient to infer that behavioral coun-
seling and cessation medications are independently



10.

11.

effective in increasing smoking cessation, and even
more effective when used in combination.

The evidence is sufficient to infer that proactive quit-
line counseling, when provided alone or in combina-
tion with cessation medications, increases smoking
cessation.

The evidence is sufficient to infer that short text
message services about cessation are independently
effective in increasing smoking cessation, particu-
larly if they are interactive or tailored to individual
text responses.

The evidence is sufficient to infer that web or Internet-
based interventions increase smoking cessation and
can be more effective when they contain behavior
change techniques and interactive components.

The evidence is inadequate to infer that smartphone
apps for smoking cessation are independently effec-
tive in increasing smoking cessation.

The evidence is sufficient to infer that combining
short- and long-acting forms of nicotine replacement
therapy increases smoking cessation compared with
using single forms of nicotine replacement therapy.

The evidence is suggestive but not sufficient to infer
that pre-loading (e.g., initiating cessation medica-
tion in advance of a quit attempt), especially with
the nicotine patch, can increase smoking cessation.

The evidence is suggestive but not sufficient to infer
that very-low-nicotine-content cigarettes can reduce
smoking and nicotine dependence and increase
smoking cessation when full-nicotine cigarettes are
readily available; the effects on cessation may be fur-
ther strengthened in an environment in which con-
ventional cigarettes and other combustible tobacco
products are not readily available.

The evidence is inadequate to infer that e-cigarettes,
in general, increase smoking cessation. However,
the evidence is suggestive but not sufficient to infer
that the use of e-cigarettes containing nicotine is
associated with increased smoking cessation com-
pared with the use of e-cigarettes not containing
nicotine, and the evidence is suggestive but not suf-
ficient to infer that more frequent use of e-cigarettes
is associated with increased smoking cessation com-
pared with less frequent use of e-cigarettes.

The evidence is sufficient to infer that certain life
events—including hospitalization, surgery, and

12.

13.

Smoking Cessation

lung cancer screening—can trigger attempts to quit
smoking, uptake of smoking cessation treatment,
and smoking cessation.

The evidence is suggestive but not sufficient to infer
that fully and consistently integrating standardized,
evidence-based smoking cessation interventions
into lung cancer screening increases smoking ces-
sation while avoiding potential adverse effects of this
screening on cessation outcomes.

The evidence is suggestive but not sufficient to infer
that cytisine increases smoking cessation.

Chapter 7: Clinical-, System-, and
Population-Level Strategies that
Promote Smoking Cessation

1.

The evidence is sufficient to infer that the develop-
ment and dissemination of evidence-based clinical
practice guidelines increase the delivery of clinical
interventions for smoking cessation.

The evidence is sufficient to infer that with adequate
promotion, comprehensive, barrier-free, evidence-
based cessation insurance coverage increases the
availability and utilization of treatment services for
smoking cessation.

The evidence is sufficient to infer that strategies that
link smoking cessation-related quality measures
with payments to clinicians, clinics, or health sys-
tems increase the rate of delivery of clinical treat-
ments for smoking cessation.

The evidence is sufficient to infer that tobacco quit-
lines are an effective population-based approach
to motivate quit attempts and increase smoking
cessation.

The evidence is suggestive but not sufficient to infer
that electronic health record technology increases
the rate of delivery of smoking cessation treatments.

The evidence is sufficient to infer that increasing
the price of cigarettes reduces smoking preva-
lence, reduces cigarette consumption, and increases
smoking cessation.

The evidence is sufficient to infer that smokefree
policies reduce smoking prevalence, reduce cigarette
consumption, and increase smoking cessation.
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8. The evidence is sufficient to infer that mass media
campaigns increase the number of calls to quitlines
and increase smoking cessation.

9. The evidence is sufficient to infer that comprehen-
sive state tobacco control programs reduce smoking
prevalence, increase quit attempts, and increase
smoking cessation.

10. The evidence is sufficient to infer that large, pictorial
health warnings increase smokers’ knowledge about
the health harms of smoking, interest in quitting,
and quit attempts and decrease smoking prevalence.

11. The evidence is suggestive but not sufficient to infer
that plain packaging increases smoking cessation.

12. The evidence is suggestive but not sufficient to infer
that decreasing the retail availability of tobacco
products and exposure to point-of-sale tobacco mar-
keting and advertising increases smoking cessation.

13. The evidence is suggestive but not sufficient to infer
that restricting the sale of certain types of tobacco
products, such as menthol and other flavored prod-
ucts, increases smoking cessation, especially among
certain populations.

The Evolving Landscape of Smoking Cessation

This section of the chapter reviews the history of
smoking cessation, from its early origins to the modern
era, including the changes that have occurred since pub-
lication of the 1990 Surgeon General’s report. It also high-
lights developments that have shaped current initiatives in
smoking cessation and will set the stage for the chapters
that follow. Finally, this section highlights a broad set of
interventions that have been implemented over the past
three decades and are proven to be effective at helping
people quit successfully. These interventions, which are
now being integrated into clinical care and societal policies,
include (a) low-intensity interventions, such as telephone
quitlines; (b) brief but systematically repeated interven-
tions in primary care settings; (c) over-the-counter medi-
cations; and (d) public policy approaches, such as increases
in tobacco prices (e.g., through taxation), comprehensive
policies to make indoor environments smokefree, and mass
media campaigns that increase motivation to quit and may
help sustain quit attempts (CDC 2014a; USDHHS 2014).

Historical Context of Smoking
Cessation

Addiction Versus Habit

In 2017, afederal court ordered the major U.S. tobacco
companies to run television and newspaper ads that tell the
American public the truth about the dangers of smoking
and secondhand smoke (U.S. Department of Justice 2017b).
The ads included several statements related to the addic-
tiveness of nicotine:

e “Smoking is highly addictive. Nicotine is the addic-
tive drug in tobacco”;
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e “Cigarette companies intentionally designed cigarettes
with enough nicotine to create and sustain addiction”;

e “It’s not easy to quit”; and

e “When you smoke, the nicotine actually changes the
brain—that’s why quitting is so hard” (U.S. Department
of Justice 2017a; Farber et al. 2018, p. 128).

However, previously secret documents from the
tobacco industry reveal that the tobacco industry was
aware of the addictive nature of nicotine for decades,
long before they publicly acknowledged it or were even-
tually ordered by the court to publicly acknowledge it
(Elias et al. 2018). In fact, the tobacco industry had been
engineering cigarettes for decades to improve the rapid
delivery of nicotine (Proctor 2011). For years, the tobacco
industry coordinated well-financed, systematic efforts to
deny the addictiveness of nicotine and the need for users
to quit smoking, thereby trivializing the harms of tobacco
use while promoting the benefits of nicotine (Hirschhorn
2009; USDHHS 2014). The industry did this using well-
documented tactics, including aggressive funding and
support for academic, medical, and community orga-
nizations that were sympathetic to this perspective
(Proctor 2011).

Addiction to any substance often brings on a variety
of efforts to overcome or treat it. However, until the late
twentieth century, clinical and public health approaches
to smoking cessation often treated smoking as a habit
rather than as an addiction (USDHEW 1964). The tobacco
industry has asserted for many years in public messaging
and litigation that smoking is a personal choice (Friedman
et al. 2015). Indeed, both smoking and smoking cessa-
tion were considered personal choices; the idea was that



if persons started smoking cigarettes, they could quit if
they truly wanted to, putting the onus on the individual
smoker to quit using his or her own motivation and desire
to do so. The Surgeon General first concluded in 1988 that
cigarettes and other forms of tobacco are addicting,” and
“nicotine is the drug in tobacco that causes addiction”
(USDHHS 1988, p. 9). Eventually, intensive medical treat-
ments and protocols—such as the use of multiple medi-
cations for long periods of time, long-term psychological
counseling, and inpatient hospitalization—were devel-
oped to address the highly addictive nature of nicotine
(Fiore et al. 2008). However, between 2000 and 2015, less
than one-third of U.S. adult cigarette smokers reported
using evidence-based cessation treatments, such as behav-
ioral counseling and/or medication, when trying to quit
smoking (Babb et al. 2017).

The first comprehensive clinical practice guide-
line for smoking cessation was produced by the federal
government in 1996 and emphasized the role of health-
care providers in providing assessment and treatment
interventions for smoking with patients who smoke
(Fiore et al. 1996). In 2008, an updated federal guide-
line, Treating Tobacco Use and Dependence: 2008 Update
(hereafter referred to as the Clinical Practice Guideline),
was published (Fiore et al. 2008). This guideline uses lan-
guage similar to that used in helping persons quit other
addictive substances and is discussed in more detail in
Chapter 7.

With the shift toward an improved understanding
of the nature of nicotine addiction, terminology used
to describe tobacco use has also shifted. The Diagnostic
and Statistical Manual of Mental Disorders (5th edition)
is the primary clinical source of diagnostic criteria for
mental health disorders. It provides diagnostic criteria for
“tobacco use disorder,” which includes physiologic depen-
dence, impaired control, and social impairment, among
others (American Psychiatric Association 2013). These
diagnostic criteria align with those for other substance use
disorders and acknowledge the physical, psychological,
and environmental components of addiction. However, as
noted in the Clinical Practice Guideline, although not all
tobacco use results in tobacco use disorder, any tobacco
use has risks and, therefore, warrants intervention (Fiore
et al. 2008). Accordingly, throughout this report, the term
“tobacco use and dependence” is used to be inclusive of
all patterns of use and to acknowledge the multifactorial
and chronic relapsing nature of nicotine addiction. The
term “nicotine dependence” is used specifically to refer
to physiologic dependence on nicotine. This terminology
aligns with that used in the Clinical Practice Guideline,
which further details why the term “tobacco use and
dependence” is most appropriate when discussing cessa-
tion interventions (Fiore et al. 2008).

Smoking Cessation

Coverage of Smoking Cessation,
Nicotine, and Addiction in Surgeon
General’s Reports

Coverage of cessation, nicotine, and addiction in
Surgeon General’s reports has evolved greatly since 1964,
reflecting the evolution of scientific understanding of
addiction to nicotine and its treatment.

Coverage of Smoking Cessation

Of the 34 Surgeon General’s reports on smoking
and health published to date, this is the second to address
smoking cessation as the main topic. Even so, beginning
with the first report in 1964, evidence reviewed in various
reports has supported some conclusions related to the
health benefits of smoking cessation. Over time, as the
epidemiologic findings from prospective cohort studies
became more abundant and covered longer periods of
time since quitting smoking, conclusions began to mount
on the decline in risks for major smoking-caused diseases
after cessation. In fact, declines in risk after cessation fig-
ured into the causal inference process presented in the
reports, which documented a decrease in health risks after
withdrawal of smoking—the presumptive causal agent.

The 1964 Surgeon General’s report reviewed find-
ings from seven prospective cohort studies that had
included sufficient numbers of former smokers to provide
estimates about cause-specific relative risk for mortality
from selected diseases (USDHEW 1964). The data from the
cohort studies were complemented by case-control studies
for some cancer sites that had also addressed a change in
risk after smoking cessation. For all-cause mortality, the
1964 report stated that compared with never smokers, rel-
ative mortality was 40% higher among former smokers
and 70% higher among current smokers. For lung cancer,
quantitative relationships with smoking patterns were
described as follows: “The risk of developing lung cancer
increases with duration of smoking and the number of
cigarettes smoked per day, and is diminished by discon-
tinuing smoking” (p. 37). In considering the causal nature
of the association between smoking and lung cancer, the
report stated, “Where discontinuance, time since discon-
tinuance, and amount smoked prior to discontinuance
were considered in either retrospective studies or, with
more detail, in prospective studies, these all showed lower
risks for ex-smokers, still lower risks as the length of time
since discontinuance increased, and lower risks among
ex-smokers if they had been light smokers” (p. 188). The
report did not conclude that smoking caused cardiovas-
cular disease, but it noted a lower risk of death from car-
diovascular disease among former smokers compared with
continuing smokers and stated, “Although the causative
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role of cigarette smoking in deaths from coronary disease
is not proven, the Committee considers it more prudent
from the public health viewpoint to assume that the estab-
lished association has causative meaning than to suspend
judgment until no uncertainty remains” (p. 32).

In ensuing Surgeon General’s reports through the
1970s, the health benefits of smoking cessation did not
receive systematic attention, but the results identified
a declining risk for some diseases after cessation. The
1979 report offered detailed reviews for major diseases,
and it concluded that compared with smokers, risks were
lower among former smokers for all-cause mortality,
atherosclerosis and coronary heart disease, lung cancer,
larynx cancer, lung function, and respiratory symp-
toms (USDHEW 1979). Three Surgeon General’s reports
released in the early 1980s focused on the health conse-
quences of smoking on specific major disease categories:
cancer (USDHHS 1982), cardiovascular disease (USDHHS
1983), and chronic lung disease (USDHHS 1984). Each
report also examined the impact of smoking cessation
on each of those disease categories. In 1988, the report
reviewed the evidence to date on nicotine and drew major
conclusions that nicotine was addictive (USDHHS 1988).

By 1990, the scope and depth of evidence on smoking
cessation was sufficiently abundant to justify a full report,
The Health Benefits of Smoking Cessation. The report’s
conclusions expanded on those of earlier reports, sum-
marizing descriptions of the temporal course of declining
risk for many of the diseases caused by smoking (USDHHS
1990). For example, the report concluded, “The excess risk
of [coronary heart disease] caused by smoking is reduced
by about half after 1 year of smoking abstinence and then
declines gradually. After 15 years of abstinence, the risk of
[coronary heart disease] is similar to that of persons who
have never smoked” (p. 11).

Importantly, the 1990 report was the first to address
smoking cessation and reproduction. That report offered
strong conclusions with clinical implications related to
reproduction and offered conclusions about the timing
of cessation across gestation and implications for birth-
weight (USDHHS 1990).

The 2004 Surgeon General’'s report, The Health
Consequences of Smoking, covered active smoking and
disease; and the 2014 Surgeon General’s report, The Health
Consequences of Smoking—rFifty Years of Progress, again
covered the full range of health consequences of smoking,
providing conclusions that drew on data from long-running
cohort studies that described how risks change in former
smokers up to several decades after quitting. For example,
the 2004 report concluded, “Even after many years of not
smoking, the risk of lung cancer in former smokers remains
higher than in persons who have never smoked” (USDHHS
2004, p. 25). In contrast, regarding the effect of smoking in
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accelerating the decline of lung function, the report deter-
mined “[t]he evidence is sufficient to infer a causal rela-
tionship between sustained cessation from smoking and a
return of the rate of decline in pulmonary function to that
of persons who had never smoked” (p. 27). The 2014 report
updated estimates of relative risks in former smokers,
drawing on more contemporary cohorts, and used the esti-
mates to calculate attributable mortality (USDHHS 2014).
The extended follow-up of the cohort studies documented
the benefits of cessation by early middle age for reducing
the risk of death from any cause.

Coverage of Nicotine and Addiction

The 1964 Surgeon General’s report suggested that
smoking was a form of habituation, stating that “[e]ven
the most energetic and emotional campaigner against
smoking and nicotine could find little support for the view
that all those who use tobacco, coffee, tea, and cocoa are
in need of mental care even though it may at some time in
the future be shown that smokers and nonsmokers have
different psychologic characteristics” (USDHEW 1964,
pp. 351-352). The report used such words as “compulsion”
and “habit” but did not consider nicotine to be addicting:
“Proof of physical dependence requires demonstration of a
characteristic and reproducible abstinence syndrome upon
withdrawal of a drug or chemical which occurs spontane-
ously, inevitably, and is not under control of the subject.
Neither nicotine nor tobacco comply with any of these
requirements” (USDHEW 1964, p. 352). Correspondingly,
the report emphasized habituation and not addiction: “The
habitual use of tobacco is related primarily to psycholog-
ical and social drives, reinforced and perpetuated by the
pharmacologic actions of nicotine on the central nervous
system” (USDHEW 1964, p. 354). In 1977, the National
Institute on Drug Abuse began to support studies of cig-
arette smoking as a “dependence process,” comparing it
to other drug addictions (Parascandola 2011). The mono-
graph, The Behavioral Aspects of Smoking (Krasnegor
1979), reflected an advancing understanding of the power
of nicotine as a pharmacologic agent: “Nicotine has been
proposed as the primary incentive in smoking [Jarvik 1973,
as cited in Krasnegor 1979] and may be instrumental in
the establishment of the smoking habit. Whether or not
it is the only reinforcing agent, it is still the most pow-
erful pharmacological agent in cigarette smoke” (p. 12).
The 1979 Surgeon General’s report, Smoking and Health,
devoted considerable attention to the behavioral aspects
of smoking, but it still did not use the term “addiction”
(USDHEW 1979). That report also concluded that there was
general acceptance of the existence of a tobacco withdrawal
syndrome, which was more prominent in heavy smokers.

The 1988 Surgeon General’s report explored the
clinical and public health implications of smoking, with



several major conclusions serving as an indictment of the
addictiveness of nicotine in cigarettes. In fact, this report
stated for the first time that cigarettes are addictive and
function in a similar fashion to cocaine and heroin use.
The three major conclusions of that report were:

e “Cigarettes and other forms of tobacco are addicting”;

e “Nicotine is the drug in tobacco that causes addic-
tion”; and

e “The pharmacologic and behavioral processes that
determine tobacco addiction are similar to those
that determine addiction to drugs such as heroin
and cocaine” (USDHHS 1988, p. 9).

Later Surgeon General’s reports on tobacco have
addressed the subsequent scientific advances in the
area of smoking and addiction, particularly the 2010
report on mechanisms by which smoking causes disease
(USDHHS 2010).

Perspectives on Smoking Cessation

In 2015, most smokers stated that they wanted to
quit smoking (68%), and about 56% of smokers made
a serious attempt to quit; however, only about 7% of
smokers reported that they had recently quit (Babb
et al. 2017). Despite evidence demonstrating that using
smoking cessation pharmacotherapy with behavioral sup-
port is more effective than quitting without these treat-
ments, most smokers who had recently quit reported
that they did not quit with medication or counseling
assistance (see Chapter 6). Proponents of encouraging
smokers to quit without treatment, often called quitting
“cold turkey,” point to data indicating that most smokers
who quit successfully do so without medications or any
type of formal assistance, as well as to population surveys
suggesting that cold-turkey quitters do as well or better
than those who use over-the-counter NRTs. Proponents of
this approach also suggest that medicalization may dis-
empower smokers and create artificial barriers to quitting
(Alpert et al. 2013; Polito 2013). In contrast, others note
that because of a lack of insurance coverage and other bar-
riers, many smokers have little choice but to quit without
formal treatment. Selection bias may also play a factor, as
the most heavily addicted smokers are those most likely to
use NRT, but these smokers also have a lower likelihood of
success. In addition, most of those who use NRT do so for
short periods of time or at lower-than-recommended doses
and do not have adjunctive support available from tobacco
cessation quitlines or other interventions (Amodei and
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Lamb 2008). There are also issues of recall and attribution
bias, which may make smokers more likely to report their
most proximal experiences with use or nonuse of pharma-
cologic smoking cessation aids and/or behavioral supports
and not to report previous quit attempts during which
they used pharmacologic aids and/or behavioral support.

During most of the twentieth century, smokers
who wanted to quit had limited resources to do so, espe-
cially smokers with mental health or substance use dis-
orders. For example, the investment in research required
for behavioral, pharmacologic, and systems-level inter-
ventions that increase successful cessation had been rel-
atively limited given the magnitude of tobacco-related
disease burden and the size of the population affected
(Dennis 2004; Carter et al. 2015; Hall et al. 2016). Even
when interventions developed in the 1980s and 1990s
were clearly shown to be effective, most health insurers
and health systems showed little interest in providing
coverage for or integrating into regular practice any new
pharmacologic, behavioral, or systems approaches to ces-
sation (see Chapter 6). Additionally, many medical schools
provide only a small amount of time, if any, in their aca-
demic curriculum or programs for developing clinical
skills to train future physicians in addressing tobacco use
and dependence in patients (Ferry et al. 1999; Montalto
et al. 2004; Powers et al. 2004; Association of American
Medical Colleges 2007; Geller et al. 2008; Richmond et al.
2009; Torabi et al. 2011; Griffith et al. 2013).

Development and Evolution of
a Paradigm for Treating Nicotine
Addiction

Clinicians’ views on smoking cessation shifted toward
the end of the twentieth century. Given the increasing
amount of evidence and awareness of the robust and wide-
spanning beneficial effects of smoking cessation on var-
ious chronic diseases (USDHHS 1990), clinicians began to
understand that promoting smoking cessation was among
the most powerful interventions for increasing health,
while merely advising patients to quit was insufficient in
promoting smokers to initiate quitting and sustain absti-
nence without relapsing. Concurrently, researchers began
to better understand the powerfully addictive properties
of nicotine and the complexities of the nicotine addiction
process (USDHHS 1988). This knowledge was dissemi-
nated widely to health professionals and the community
(Fiore et al. 1996).

Nicotine addiction is now increasingly empha-
sized as a main driver of both the initiation and contin-
uation of smoking. Thus, the medical community sees
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the morbidity and mortality associated with smoking as
clinical endpoints and nicotine addiction as the cause.
Correspondingly, a growing number of intensive behav-
ioral and pharmacologic treatments have become avail-
able to promote sustained abstinence.

Epidemiologic Shifts in Smoking
Cessation

Chapter 2 provides a detailed discussion of key pat-
terns and trends in cigarette smoking cessation in the
United States. It also reviews the changing demographic
and smoking-related characteristics of cigarette smokers,
with a focus on how these changes may influence future
trends in cessation.

Changes in the Patterns of Smoking and
Population Characteristics of Smokers

The typical profile of the smoker has evolved over
the years. The “hardening hypothesis” suggests that adults
who continue to smoke cigarettes in the face of strength-
ening tobacco control policies and the increasing avail-
ability of efficacious cessation interventions will tend to be
heavier smokers who are more highly addicted, less inter-
ested in quitting, and likely to have more difficulty in quit-
ting (National Cancer Institute [NCI] 2003). Only a lim-
ited amount of evidence supports this hypothesis (Hughes
2011). Instead of increases over time in the proportion of
smokers with frequent or heavy patterns of smoking, as
would be predicted by hardening, the proportion has actu-
ally decreased (Jamal et al. 2016). Furthermore, from 2005
to 2015, the percentage of current smokers who were daily
smokers declined from 80.8% to 75.7%, and the propor-
tion of current smokers who smoked on only some days
(i.e., nondaily smokers) increased from 19.2% to 24.3%
(Jamal et al. 2016). Similarly, among daily smokers, the
average number of cigarettes smoked per day declined
from 16.7 in 2005 to 13.8 in 2014. However, when con-
sidering other measures of dependence, some modest and
preliminary support exists for hardening among treat-
ment-seeking smokers. For example, in a summary review
by Hughes and colleagues (2011), two of four studies
showed increases in dependence and decreases in quit
rates, but similar trends were not found among the gen-
eral population of smokers who had quit.

Reductions in the frequency and heaviness of
smoking do not necessarily suggest that a simple continu-
ation of current approaches to increase smoking cessation
will increase or even maintain progress in successful quit-
ting. Nondaily or light smokers would be expected to be
less addicted to nicotine and, therefore, when motivated
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to make a cessation attempt, would find it easier to
quit than heavier smokers. Still, helping light and non-
daily smokers to quit presents challenges. For example,
some light and nondaily smokers do not self-identify as
smokers, do not believe that they are addicted to nicotine,
do not feel that they are at risk of smoking-related health
effects, and do not expect quitting to be difficult (Berg
etal. 2013; Scott et al. 2015; Chaiton et al. 2016). The 2008
Clinical Practice Guideline does not recommend cessa-
tion medications for use by light smokers, based on insuf-
ficient evidence of effectiveness in this population (Fiore
et al. 2008). Ten years later, this gap in knowledge about
treating light smokers is largely unchanged (Ebbert et al.
2016) (see Chapter 6) and presents a barrier for addressing
this growing subpopulation of smokers.

The prevalence of smoking is increasingly concen-
trated in the United States in populations that may face
barriers to quitting. These include persons with behav-
ioral health conditions (including mental health condi-
tions or substance use disorders); persons of low socio-
economic status; persons who are lesbian, gay, bisexual,
or transgender; American Indians/Alaska Natives; recent
immigrants from countries with a high prevalence of
smoking; residents of the South and Midwest; and per-
sons with a disability. Such populations have a markedly
higher prevalence of cigarette smoking than their respec-
tive counterparts, and the decline in the prevalence of
smoking in the United States as a whole has been slower
among these groups, particularly those with behavioral
health conditions and those of lower socioeconomic
status (Grant et al. 2004; Schroeder and Morris 2010; CDC
2013b, 2016; Cook et al. 2014; Szatkowski and McNeill
2015) (see Chapter 2).

Changes in the Products Used by Smokers

The emergence of a wide array of new tobacco prod-
ucts and the increasing use of those products, combined
with continued use of other conventional tobacco prod-
ucts, such as menthol cigarettes and smokeless tobacco,
could complicate cessation efforts aimed at cigarette
smoking (Trinidad et al. 2010; USDHHS 2014; Villanti
et al. 2016; Wang et al. 2016). These products include hoo-
kahs (water pipes), little cigars and cigarillos, e-cigarettes,
and heated tobacco products. Cigarette smokers who also
use one or more other tobacco products, generally known
as “dual” or “poly” use, have higher dependence on nic-
otine and greater difficulty quitting (Wetter et al. 2002;
Bombard et al. 2007; Soule et al. 2015).

As of July 26, 2019, 11 states and the District of
Columbia have passed laws legalizing nonmedical mari-
juana use (National Conference of State Legislatures
[NCSL] 2019). Although not a tobacco product, mari-
juana is frequently used in combination with conventional



cigarettes or other tobacco products (e.g., cigars,
e-cigarettes). For example, approximately 70% of adults
who are current users of marijuana are also current users
of tobacco (Schauer et al. 2016). Results from population-
based surveys and some clinical studies indicate an asso-
ciation between the use of menthol-flavored cigarettes or
marijuana and a lower probability of successful quitting
(Ford et al. 2002; Patton et al. 2005; Gandhi et al. 2009;
Schauer et al. 2017). The available longitudinal evidence
from rigorously conducted studies is limited, so it is too
soon to determine whether this association is correla-
tional or causal.

Developments in Approaches
to Smoking Cessation at the
Individual Level

This section summarizes the landmark developments
since the 1990 Surgeon General’s report that have shaped
treatment for tobacco dependence and corresponding
breakthroughs in smoking cessation interventions at the
individual level. Chapter 6 provides detailed evidence for
current and emerging smoking cessation treatments,
adding to the evidence presented in the Clinical Practice
Guideline (Fiore et al. 2008). It also explores approaches
to increasing the impact of tobacco cessation treatment
through improved efficacy and increased reach.

Pharmacotherapy

The scientific understanding of the neurobiologic
impact of chronic exposure to nicotine (USDHHS 2010)
has stimulated research and development that focuses
on identifying novel medications and improving existing
medications. The only FDA-approved smoking cessation
medication at the time of the 1990 Surgeon General’s
report was the gum form of NRT (USDHHS 1990). Since
then, several additional NRT formulations (transdermal
patch, lozenge, inhaler, and nasal spray) have been devel-
oped, with all but the inhaler and spray now approved for
over-the-counter sale. Additionally, FDA has approved
two non-NRT medications for smoking cessation: bupro-
pion and varenicline (GlaxoSmithKline 2017; FDA 2017,
Pfizer 2019).

Adding to the progress seen for individual agents,
favorable developments in pharmacologic treatment have
been seen in a variety of other areas over the past two
decades. For example, because of the modest efficacy of
monotherapy and the recognition that persons with nico-
tine addiction benefit from intensive treatments, a variety
of combination pharmacotherapies have been studied (see
Chapter 6).

Smoking Cessation

Behavioral Interventions

Discoveries in the behavioral and social sciences
have deepened our understanding of psychosocial influ-
ences on the nature and treatment of tobacco dependence,
which has propelled new approaches to behavioral treat-
ment. The evidence has clarified that during and long after
the dissipation of acute pharmacologic withdrawal from
nicotine during cessation, several factors—including
vacillation of negative emotional states, repeated urges
to smoke, diminished motivation, and having less con-
fidence in the ability to successfully quit—can persist
throughout the cessation process and undermine quitting
(Liu et al. 2013; Ussher et al. 2013). Furthermore, encoun-
tering environments and situations previously associated
with smoking, such as establishments that serve alcohol
or interacting with friends who smoke, has been demon-
strated to increase risk of relapse (Conklin et al. 2013).
Fortunately, behavioral treatment models for mental
health conditions and other substance use disorders have
been translated and adapted for nicotine addiction to
address these factors and have been shown to improve quit
rates (Hall and Prochaska 2009).

In addition to quitlines, which have been a long-
standing intervention to deliver population-based behav-
ioral smoking cessation support, technological innovations
have opened new service delivery platforms for sophisti-
cated behavioral cessation interventions in other modali-
ties. In the 1990s, computer-tailored, in-depth, personal-
ized mailings based on answers to a lengthy questionnaire
were developed and tested on smokers; the tailored or per-
sonalized mailings were more effective than mailings with
standard text (Prochaska et al. 1993; Strecher et al. 1994).
Receipt of personalized written feedback and self-help
materials was also found to increase cessation rates (Curry
et al. 1991). A systematic review by the U.S. Preventive
Services Task Force (USPSTF) (2015) found self-help mate-
rials that were tailored to the individual patient to be effec-
tive cessation interventions. Interactive program modal-
ities have been developed and tested (USPSTF 2015) for
desktop and laptop computers, first via programs operated
from a CD-ROM or hard drive, later via Internet down-
loads, and more recently from “the cloud” (Strecher et
al. 2005; Haskins et al. 2017). The current state of science
and technology also allows the leveraging of mobile phone
technology and applications to deliver cessation interven-
tions (Whittaker et al. 2016). These include applications
involving standardized motivation-enhancing texts or
quit-promoting strategies—some of which offer real-time,
live-peer, or professional advising or counseling within the
application (Smokefree.gov n.d.). Preliminary evaluations
have suggested that these applications may be beneficial
to users (Cole-Lewis et al. 2016; Squiers et al. 2016, 2017;
Taber et al. 2016) and that the cost of delivery is low.
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Treating Tobacco Use and Dependence

The 2000 and 2008 Clinical Practice Guidelines had
marked impacts on increasing understanding of and oper-
ationalizing the current paradigm of treating tobacco use
and dependence (Fiore et al. 2000, 2008). Until the 1990s,
synopses of the state of the evidence on smoking cessa-
tion usually relied on a somewhat informal aggregation
of clinical and population-based studies, an approach that
is prone to author bias in the choice of studies included
and in their interpretations. Markedly more formal review
processes, such as systematic literature reviews, were
applied to smoking cessation and treatment in the 1990s
and 2000s, as thousands of cessation-related studies accu-
mulated. These more formal reviews systematized the lit-
erature review process by using strict criteria for grading
studies and employing meta-analyses where appropriate;
they also included a more transparent and elaborate pro-
cess for synthesizing evidentiary findings into conclusions
and recommendations.

In addition, the standards and framing of cessation
research have evolved over the past several decades, which
is consistent with the increased sophistication of phar-
maceutical and population-based trials in general. For
example, clinical trials have evolved from examining the
success rates of persons completing the trial, often exam-
ining only the point prevalence of abstinence, into using
intent-to-treat, where all persons starting treatment are
considered in the denominator and those lost to follow-up
are counted as smokers or subject to data imputation tech-
niques (Hall et al. 2001; Mermelstein et al. 2002; SRNT
Subcommittee on Biochemical Verification 2002; Hughes
et al. 2003; Shiffman et al. 2004). Definitions of successful
abstinence often examine smoking status at 1 month,
6 months, and 1 year of abstinence after treatment.

Notably, some definitions of successful abstinence
allow for brief lapses in smoking cessation to more accu-
rately reflect the natural course of achieving long-term
abstinence (Zhu et al. 1996). Similarly, population-level
surveillance and research have evolved to include increas-
ingly more complex questions and techniques to more
accurately capture the nature of respondents’ use of
tobacco products and cessation behavior. For example,
sets of questions have been developed to better categorize
respondents’ use of healthcare services and the nature of
cessation support they received. In addition, new technol-
ogies have been deployed to better understand the patterns
of behavior among smokers, such as ecological momen-
tary assessment, which cues smokers to provide data on
their smoking urges and other thoughts, emotions, and
behaviors in real time (Shiffman 2009). Large clinical
trials have also examined the interplay between multiple
factors that affect quit success, such as different medica-
tions, dual-medication therapy, and different approaches
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and intensities of behavioral interventions (Redmond
et al. 2010).

The Clinical Practice Guidelines used formal sci-
entific review processes to analyze thousands of studies
produced in the 1990s and 2000s—analyses that included
detailed evidence reviews that resulted in practical rec-
ommendations for clinicians (Fiore et al. 2000, 2008).
Unlike most clinical guidelines, they also included rec-
ommendations at the health systems and policy levels
based on evidence and tools designed specifically for cli-
nicians to use in office practices. In addition, multiple
Cochrane reviews have been performed on medications
and counseling approaches (Hajek et al. 2013; Stead et
al. 2013; Lindson-Hawley et al. 2015), and USPSTF has
updated its literature on clinical preventive services (Siu
and USPSTF 2015; USPSTF 2015). Based on the findings
presented, the current paradigm for smoking cessation
conceptualizes nicotine addiction as a chronic, relapsing
disorder that benefits from long-term management and
intensive treatment approaches, as do other chronic dis-
eases. The major findings have shaped the way cessation
is currently viewed:

e Any level of treatment is beneficial, and more inten-
sive and longer behavioral and pharmacologic treat-
ment is generally better.

e Physicians, psychologists, pharmacists, dentists,
nurses, and numerous other healthcare professionals
can treat nicotine addiction in smokers. Thus, by
extension, the various settings in which such profes-
sionals work represent appropriate venues for pro-
viding these services.

e Behavioral interventions and FDA-approved phar-
macotherapies are effective for treating nicotine
dependence. A combination of behavioral interven-
tions and pharmacotherapy is the optimal treatment
based on overwhelming scientific evidence, with
superiority in efficacy over either intervention alone.

Advances in research and technology have shaped
how the clinical and scientific communities view and
approach treatment for nicotine addiction in smokers,
but this progress continues to lag the advances made in
treating other chronic diseases. For instance, in cancer,
cardiovascular disease, and other illnesses with multifac-
torial etiologies, major strides have been made toward pre-
cision treatment methods, which are based on the premise
that clinical outcomes can be enhanced by selecting,
adapting, and tailoring treatment on the basis of a patient’s
specific clinical profile and disease pathogenesis (Collins
and Varmus 2015). Such approaches have been endorsed



and promoted as part of the Precision Medicine Initiative
(Genetics Home Reference 2018), which reinforces that the
future of clinical care lies in basic and clinical research and
their translation to optimize health outcomes. Although
precision treatment has not advanced for smoking cessa-
tion at the same rate as it has for treating certain other ill-
nesses, emerging findings suggest that a personalized, pre-
cision approach has the potential to meaningfully improve
smoking cessation outcomes (Allenby et al. 2016).

Evolution of Approaches to
Smoking Cessation at the
Population Level

More Intensity Versus Higher Reach of Support
Services

Through the first decades in which cessation inter-
ventions were developed, most of the emphasis was on
improved efficacy—specifically, increasing the probability
that if smokers engaged and fully used an intervention ser-
vice, their chances of success would be increased. As inter-
ventions, both behavioral or pharmacologic therapies and
combination therapies have become increasingly effec-
tive, but despite the effectiveness of such therapies, they
are not being used as designed by substantial numbers of
smokers (Zhu et al. 2012). Several theoretical models sug-
gested that efforts to develop interventions need to con-
sider their population impact, not just their individual
efficacy for those taking part in the intervention.

In the 1990s, the potential for smoking cessation
interventions to make an impact on the tobacco epidemic
was overshadowed by the low rate at which smokers actu-
ally used interventions. Several factors contributed to this
phenomenon, and several other factors initially assumed
to be the main drivers were eliminated. One assumption
was that smokers were just not very interested in quit-
ting or in accessing help to quit. However, population-
level surveys over time and among diverse populations
showed that not only were smokers interested in quitting,
but more than half planned to quit in the next 6 months
and had attempted to quit in the past year (Babb et al.
2017). In addition, when physicians or other healthcare
providers systematically offered support for quitting, such
as medications or follow-up, a much larger than expected
fraction of smokers agreed to accept support. Even so, fur-
ther examination revealed that helping smokers quit pre-
sented unique obstacles. Up to the 1990s,

¢ Almost no health insurers provided any coverage
of smoking treatments—either medications, coun-
seling, or physician intervention.

Smoking Cessation

e Most physicians did not systematically address
smoking in the course of clinical practice for mul-
tiple reasons, including lack of time, perception that
patients are unready to quit, limited resources, and
inadequate clinical skills related to cessation.

e Although smokers generally understood that
smoking had unfavorable health effects, many did
not fully understand or accept the magnitude or
personal relevance of smoking’s effects on various
aspects of health and its dramatic overall effect on
longevity (USDHHS 1989; Chapman et al. 1993).
Even if smokers accept the theoretical possibility
of risk, they often do not believe that the hypothet-
ical future risk from smoking applies to them per-
sonally—for example, they believe they have “good
genes” or other healthy habits, or they smoke in a
less dangerous manner (Oakes et al. 2004).

e Smokers and physicians did not realize that effective
treatments were available.

e Even when smokers wanted to quit and were poten-
tially interested in getting help, evidence-based treat-
ments were not readily available to them because of
financial and practical barriers.

Thus, during the 1980s and 1990s, a series of system
and policy innovations were developed and tested to
address these barriers. These innovations included the use
of organizational system change and quality improvement
theory to systematically address opportunities to influ-
ence smokers during routine interactions with healthcare
systems (Solberg et al. 1990; Manley et al. 1992); experi-
ments providing different types of insurance coverage for
cessation treatments (Curry et al. 1998); the development
of more easily accessible treatments, such as phone-based
quitlines (Orleans et al. 1991; Zhu et al. 2012); integrated
promotion of cessation via mass media campaigns that
encouraged the use of cessation services (McAfee et al.
2013); and easily accessible, in-person cessation clinics
(Lee et al. 2016).

The lack of accessibility to cessation support was
addressed in several ways. One approach attempted to
bypass the lack of availability of support within healthcare
services by creating easily accessible, low-intensity ces-
sation supports, such as telephone quitlines or in-person
clinics, that were generally operated and funded out-
side the healthcare system. Another approach attempted
to integrate very brief but systematic, repeated support
for cessation into primary care clinical practices while
working to obtain insurance coverage and accessibility to
more intense services for those interested in quitting. In
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some instances, these approaches were combined syner-
gistically (McAfee et al. 1998). A few U.S. states and some
other countries, such as the United Kingdom, success-
fully developed—through funding from tobacco tax dol-
lars or government healthcare—networks of freestanding,
in-person cessation clinics that provided basic cessation
counseling and medications (Gibson et al. 2010; West et al.
2013). However, this model has not been sustained in any
geographic region of the United States, primarily because
of limited resources to maintain it over time. Still, a higher
intensity model, which includes more intensive and com-
prehensive cessation components, has continued to focus
on markedly improving the chances of success by treating
nicotine addiction via a tertiary treatment delivery model,
akin to how a cancer center approaches patients who are
referred for its services. For example, the Mayo Clinic and a
handful of similar referral clinics use such strategies as in-
depth evaluation by multidisciplinary staff; personalized
treatment plans; recurrent follow-up; and, in some cases,
admission to a residential facility or hospital (Hays et al.
2011). Although such programs often achieve high rates
of smoking cessation, their utility is greatly limited by the
high cost of implementation, unclear cost-effectiveness,
and limited reach. For example, during a 7-year period, in
a study of a large outpatient clinic, 2-3% of smokers used
the available nicotine dependence services, even when the
services were optimally promoted and delivered (Burke
et al. 2015).

Population-Based Interventions

Historically, tobacco control efforts have focused
on either helping smokers quit at the individual level,
such as through clinical interventions, or on providing
population-level interventions to decrease the preva-
lence of smoking. Potential synergies between these two
approaches have become increasingly apparent over the
past several decades. This section discusses four exam-
ples of attempts to combine individually delivered cessa-
tion support and population-based strategies to smoking
cessation: quitlines, health systems transformation, mass
media campaigns, and health insurance coverage of
smoking cessation treatment. Chapter 7 provides a more
in-depth review of the current literature on each of these
topics and on other population-based interventions that
have been shown to promote cessation, such as increasing
the prices of tobacco products and the implementation of
smokefree policies.

Quitlines

In the late 1980s and throughout the 1990s, re-
searchers interested in helping large numbers of smokers
quit smoking began to experiment with the provision of
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behavioral counseling support via telephone, in the hope
of overcoming such barriers to utilization as cost and the
reluctance of many smokers to attend face-to-face group
or individual sessions. Providing counseling centrally was
thought to provide more opportunities for systematically
improving the quality of the counseling and the research
infrastructures used to answer questions about the ces-
sation process. Protocols were developed and tested in
a variety of environments, ranging from academic cen-
ters (Ossip-Klein et al. 1991) to health systems (Orleans
et al. 1991) to state health departments (Zhu et al. 1996).
Multiple large, randomized trials have since established
the effectiveness of the telephone modality (Stead et al.
2013). The availability of quitlines grew rapidly during the
1990s and the early 2000s.

The adoption of quitlines by state health departments
was initially facilitated by the increased revenue provided
to states from the Master Settlement Agreement in 1998
and higher taxes on tobacco products. In 2003, CDC pro-
vided supplemental funding to state health departments to
establish quitlines in those that did not have them and to
enhance quitline services and access in those with existing
quitlines (Zhang et al. 2016). In 2004, a national network
of state quitlines was created with a single national portal
number (1-800-QUIT-NOW), which is serviced by NCI
(Cummins et al. 2007; CDC 2014b). By 2006, residents in
all 50 states, the District of Columbia, and U.S. territories
had access to quitlines, and the North American Quitline
Consortium had been developed to help set evaluation stan-
dards and enhance the collection of information, including
an agreed-upon minimum dataset to be collected from
all callers, with a data warehouse funded by CDC (North
American Quitline Consortium 2007; Keller et al. 2010).
Providers of quitline services grew from modest operations
with a few dozen employees to multiple large providers
based in a range of organizations, including for-profit and
nonprofit national healthcare organizations and academic
centers, some employing hundreds of “quit coaches.”

Mass Media Campaigns

Mass media educational campaigns on the hazards
of smoking have been used for decades, in part to moti-
vate quit attempts in the general population of current
smokers, and a considerable evidence base shows their
effectiveness in promoting successful cessation at the pop-
ulation level (NCI 2008; USDHHS 2014). These campaigns
are generally thought of as being unrelated to efforts
to provide direct assistance and support to individual
smokers in healthcare settings or through community
initiatives. However, since 1990, numerous efforts have
been made to create synergies and efficiencies between
mass media campaigns and the provision of individual
support for quit attempts. For example, CDC’s Tips From



Former Smokers (Tips) media campaign features ads with
real people (former smokers) who have suffered the health
consequences of smoking to increase awareness of suf-
fering caused by smoking. The ads are also tagged with a
quitline number (CDC 2012, 2013a). Tagging the ads with
an offer of assistance may help smokers absorb the mes-
sage of the ad by making it actionable rather than simply
negative. Chapter 7 discusses the effectiveness of mass
media campaigns, including Tips.

Healthcare Systems

Clinic-Based Integration of Health Systems

In the 1980s, NCI funded primary care-based
research showing that a systematic approach to addressing
tobacco use could help individual smokers in a clinical
practice to quit and could lower the prevalence of tobacco
use in the population served by a clinic (Solberg et al.
1990; Manley et al. 1992). Out of this research grew the
“4 As model,” a carefully crafted intervention for trans-
forming the approach of primary care clinics to tobacco
cessation that was developed and packaged for widespread
dissemination. This model differed from previous efforts
in that it emphasized a systems approach to effectively
address tobacco use in the context of primary care clin-
ical practice, rather than simply developing an interven-
tion that required for delivery its own separate health-
care or community infrastructure. The model had four
components:

e Ask: Systematically identify the smoking status of
all patients flowing through a practice, usually by
an assistant interviewing the patient rather than
relying on physician recall of patients’ smoking
status at every visit;

e Advise: Provide at every encounter very brief, non-
threatening recommendations to quit;

e Assist: Offer practical help for quitting, including
tips to make it through the first few weeks and brief
supportive counseling; and

e Arrange: Ensure that any smoker planning a quit
attempt will receive follow-up (e.g., during future
office visits and/or through off-site resources).

Despite being shown to have significant benefits to
smokers in clinical practices in the 1980s and 1990s,
the adoption, implementation, and subsequent mainte-
nance of this systematic approach was slow and uneven
(Ferketich et al. 2006).
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Based on an additional review of the evidence (Fiore
et al. 2008), a fifth step, “Assess,” was added between the
“Advise” and “Assist” components, thereby emphasizing
the importance of determining a patient’s level of interest
in quitting so that assistance and follow-up could be tai-
lored to that person’s specific circumstances. For example,
a brief interaction with a patient not interested in quitting
would focus on enhancing motivation rather than pro-
viding quit advice.

The 5 A's model is an example of an intervention
designed to maximize the probability of a smoker making
a quit attempt and the probability that he or she will be
successful during such an attempt. The model seeks to
accomplish these two tasks for a population of smokers.
Building on the effectiveness of the 5 A’'s model, the Ask,
Advise, Refer (AAR) model was developed as a shorter
alternative to the 5 A’s model in clinical settings where
there is less time afforded for the patient encounter
(Schroeder 2005). In addition, a different model, termed
Ask, Advise, Connect (AAC) (Vidrine et al. 2013) was
developed to ameliorate the low rate of participation
among persons passively referred to a smoking cessation
treatment, usually a quitline, through the AAR model.
In the AAC model, smokers who accept the referral are
subsequently contacted by the provider of smoking ces-
sation treatment, typically a quitline counselor. The
referral or connection services, such as to quitlines, have
very strong evidence for effectiveness (Vidrine et al. 2013;
Adsit et al. 2014) (also see Chapter 7). However, fewer
studies have assessed the overall population impact of
the AAR and AAC models compared with the 4 A’s and
5 A’'s models.

Although the identification of smoking status is now
routine in most healthcare systems, providing assistance
and follow-up to smokers occurs in only less than half of
primary care visits (King et al. 2013; Bartsch et al. 2016).
Health professionals have reported barriers to adopting
and implementing these healthcare-based treatment pro-
tocols, including

e Lack of time;

e Lack of reliable reimbursement for provision of
services;

e Lack of acceptance that addressing tobacco depen-
dence is part of a physician’s job;

e Lack of training and/or comfort addressing prob-
lems with substance abuse;

e Lack of reliable, accessible referral resources;
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e High prevalence of smoking, meaning that even
brief interventions significantly affect clinic flow,
as the interventions may need to be implemented
with a large number of patients (Vogt et al. 2005;
Association of American Medical Colleges 2007;
Blumenthal 2007); and

e Privacy concerns, fear of losing patients, the dis-
couraging belief that most patients will not be able
to stop, and concern about stigmatizing the smoker
(Schroeder 2005).

Responding to these issues, several professional orga-
nizations, including the American Academy of Family
Physicians, have recommended using the AAR model at
the clinical level to address smoking behaviors.

In recent years, increased attention has also been
paid to the importance of building linkages between public
health and the healthcare system and between community
and clinical healthcare resources. This draws on the recog-
nition that public health and healthcare stakeholders have
complementary strengths and perspectives; that ultimately
achieving lasting improvements in population health will
take the combined efforts of both; and that improved coor-
dination efforts will hasten this outcome. As part of this
broader trend, national public health organizations and
state tobacco control programs have begun to engage with
healthcare systems to encourage and help them integrate
treatment for tobacco dependence into their workflows
(CDC 2006). Some healthcare systems have broadened the
scope of their interventions to address upstream factors
that shape health outcomes. For example, some health-
care systems have championed evidence-based interven-
tions that go beyond the clinical sphere, such as smokefree
and tobacco-free policies, increases in the price of tobacco
products, and policies raising the age of sale for tobacco
products to 21 years (Campaign for Tobacco-Free Kids
2016). Predicting the evolution of cessation treatment in
the United States and the various roles of different seg-
ments of the healthcare system is challenging because of
the volatility and uncertain future structure of healthcare,
especially the nature of healthcare insurance. Regardless
of what type of delivery system emerges, efforts should
continue to integrate evidence-based tobacco treatment
and cessation supports into healthcare settings and expand
those supports. This would require further embedding of
smoking processes and outcomes in quality measures,
adequate funding, and routinization of training. Such ser-
vices could be provided in the general healthcare system,
as well as through specialized cessation clinics. The ability
to deliver services effectively would be aided by having suf-
ficient geographic locations for delivering care, promoting
services, and removing barriers to services.
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Health Insurance Coverage

Comprehensive insurance coverage for evidence-
based cessation treatments plays a key role in helping
smokers quit by increasing their access to proven treat-
ments that raise their chances of quitting successfully
(Fiore et al. 2008; CDC 2014a). Research in multiple
healthcare settings in the 1990s (Curry et al. 1998) and
2000s (Joyce et al. 2008; Hamlett-Berry et al. 2009; Smith
etal. 2010; Fu et al. 2014; Fu et al. 2016) has demonstrated
that comprehensive cessation coverage increases quit
attempts, the use of cessation treatments, and successful
quitting (Fiore et al. 2008). Accordingly, implementation
of comprehensive cessation coverage is important in both
private and public health insurance.

Significant milestones in the recognition that com-
prehensive insurance coverage for smoking cessation
plays a key role in helping smokers quit include (a) the
Community Preventive Services Task Force’s finding that
reducing tobacco users’ out-of-pocket costs for proven ces-
sation treatments increases the number of tobacco users
who quit (Hopkins et al. 2001), and (b) the recommenda-
tion in each of the Clinical Practice Guidelines that health
insurers cover the FDA-approved cessation treatments and
the behavioral treatments that the Guidelines found to be
effective (Fiore et al. 2000, 2008). These recommendations
draw on a body of research that has documented the out-
comes of insurance coverage for cessation, including its
cost-effectiveness. This research has also helped to iden-
tify the levels of coverage that influence tobacco cessation.
More recently, several studies have examined the utiliza-
tion of cessation treatments covered by health insurance,
especially cessation medications, and how this has changed
over time. Initial findings from these analyses suggest that
cessation treatments continue to be underused, especially
among Medicaid populations, and utilization varies con-
siderably across states (Babb et al. 2017).

Healthcare Insurance Policies

After 2010, several national levers were added to
make tobacco use and dependence treatment a part of
healthcare. Both Medicare and Medicaid required cov-
erage of certain smoking cessation treatments, and the
Affordable Care Act included several provisions that
required non-grandfathered commercial health plans to
provide in-network smoking cessation medications and
counseling without financial barriers because those two
treatments had “A” ratings from USPSTF (McAfee et al.
2015). Even with these new regulatory levers, many
national plans are not yet providing the required coverage
(Kofman et al. 2012). Chapter 7 provides an in-depth dis-
cussion of private and public health insurance coverage
for the treatment of tobacco use and dependence.



E-Cigarettes: Potential Impact on
Smoking Cessation

E-cigarettes (also called electronic nicotine delivery
systems [ENDS], vapes, vape pens, tanks, mods, and pod-
mods) are battery-powered devices designed to convert a
liquid (often called e-liquid)—which contains a humectant
(propylene glycol and vegetable glycerin) and also typically
contains nicotine, flavorings, and other compounds—
into aerosol for inhalation by the user. First introduced
in the United States in 2007 (USDHHS 2016), the advent
of e-cigarettes into the tobacco product marketplace was
seen by some as a potential harm-reduction tool for cur-
rent adult smokers if the products were used to transition
completely from conventional cigarettes (Fagerstrom et al.
2015; Warner and Mendez 2019). E-cigarette aerosol has
been shown to contain markedly lower levels of harmful
constituents than conventional cigarette smoke (National
Academies of Sciences, Engineering, and Medicine 2018).
Accordingly, interest remains in policies and approaches
that could maximize potential benefits of these devices
while minimizing potential pitfalls posed by the devices at
the individual and population levels, including concerns
about initiation among young people. The 2016 Surgeon
General’s report, E-Cigarette Use Among Youth and Young
Adults, examined many aspects of e-cigarettes related to
young people; however, it did not address the potential
impact of e-cigarettes on smoking cessation among adult
smokers (USDHHS 2016). It is also important to note that
the landscape of available e-cigarette products has rapidly
diversified since their introduction in the United States in
2007, including the introduction of “pod mod” e-cigarettes
that have dominated the e-cigarette marketplace in recent
years (Barrington-Trimis and Leventhal 2018; Office of the
U.S. Surgeon General n.d.). This section highlights salient
issues about how e-cigarettes may influence cessation,
which is reviewed in more depth in Chapter 6.

Implications of E-Cigarette Characteristics for
Smoking Cessation

Nicotine delivery through inhalation, as is the case
with cigarette smoking, results in rapid nicotine absorp-
tion and delivery to the brain. The pharmacokinetics of
nicotine delivery varies across products and is influenced
by user topography, with some, but not all, e-cigarette
products providing nicotine delivery comparable to con-
ventional cigarettes (National Academies of Sciences,
Engineering, and Medicine 2018). By contrast, the nicotine
inhaler, one of several FDA-approved NRTs, delivers nico-
tine primarily through the buccal mucosa; it is designed
to reduce nicotine withdrawal and cravings while mini-
mizing abuse liability (Schneider et al. 2001). For smokers
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of conventional cigarettes who seek a product with a rapid
delivery of nicotine similar to cigarettes, e-cigarettes that
deliver nicotine in a similar way to cigarettes may have
greater appeal than NRTs. Although rapid boluses of nico-
tine could increase the appeal, as well as addiction and
potential greater abuse liability, of e-cigarettes relative
to NRTs, whether this pharmacokinetic profile produces
an effective method of cessation is presently inconclusive
from the emerging base of empirical evidence (Shihadeh
and Eissenberg 2015).

Other features of e-cigarettes that may enhance their
appeal to smokers of conventional cigarettes include the
ways in which they mirror some of the sensorimotor fea-
tures of conventional cigarette smoking, including stimu-
lation of the airways, the sensations and taste of e-cigarette
aerosol in the mouth and lungs, the hand-to-mouth move-
ments and puffing in which e-cigarette users engage, and
the exhalation of aerosol that may visually resemble cig-
arette smoking. Given the potentially important role of
such sensorimotor factors in the reinforcing and addictive
qualities of conventional cigarettes (Chaudhri et al. 2006),
the presence of these attributes could make e-cigarettes
more appealing to smokers as a substitute for cigarettes
than NRTs because the NRTs either lack such sensorim-
otor features (e.g., the transdermal patch, nicotine gum)
or offer only partial approximations (e.g., the inhaler).

However, when considering e-cigarettes as a poten-
tial cessation aid for adult smokers, it is also important to
take into account factors related to both safety and efficacy.
NRT has been proven safe and effective, but there is no
safe tobacco product. Although e-cigarette aerosol gener-
ally contains fewer toxic chemicals than conventional cig-
arette smoke, all tobacco products, including e-cigarettes,
carry risks.

As noted in the 2016 Surgeon General’s report, many
of the characteristics that distinguish e-cigarettes from con-
ventional cigarettes increase the appeal of these new prod-
ucts to youth and young adults, particularly nonsmokers
(USDHHS 2016). These factors include appealing flavors,
high concentrations of nicotine, concealability of use,
and widespread marketing through social media promo-
tion and other channels (Barrington-Trimis and Leventhal
2018). Many e-cigarettes differ markedly in shape and feel
compared with conventional cigarettes; e-cigarettes come
in a variety of shapes, including rectangular tank-style
and USB-shaped devices (as discussed in Chapter 6 and
shown in Figure 6.1). For example, JUUL, the top-selling
e-cigarette brand in the United States in 2018 (Wells Fargo
Securities 2018), is shaped like a USB flash drive and offers
high concentrations of nicotine in the cartridges, which
are also known as “pods” (Huang et al. 2018). Notably,
the novelty, diversity, and customizability of e-cigarettes
appeal to youth (Chu et al. 2017; Office of the U.S. Surgeon
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General n.d.). For example, there are numerous scien-
tific reports documenting the appeal of, and dramatic rise
in, JUUL use among youth and young adults (Chen 2017;
Teitell 2017; Beal 2018; Bertholdo 2018; Coughlin 2018;
Grigorian 2018; Saggio 2018; Suiters 2018; FDA 2018;
Willett et al. 2018; Radding n.d.).

Of note, a growing number of e-cigarettes, including
JUUL, also use nicotine salts, which have a lower pH than
the freebase nicotine used in most other e-cigarettes and
traditional tobacco products, and allow particularly high
levels of nicotine to be inhaled more easily and with less
irritation. Although this type of product may be appealing
to adult smokers seeking e-cigarettes with potentially
greater nicotine delivery, the potency and appeal of such
products can also make it easier for young people to ini-
tiate the use of nicotine and become addicted (Office of the
U.S. Surgeon General n.d.).

The final chapter of the 2014 Surgeon General’s
report concluded that the use of e-cigarettes could have
both positive and negative impacts at the individual and
population levels (USDHHS 2014). One of its conclusions
was that “the promotion of noncombustible products is
much more likely to provide public health benefits only in
an environment where the appeal, accessibility, promotion,
and use of cigarettes and other combusted tobacco prod-
ucts are being rapidly reduced” (USDHHS 2014, p. 874).
Therefore, it is important to continue (a) monitoring
the findings of research on the potential of e-cigarettes
as a smoking cessation aid and (b) evaluating the positive
and negative impacts that these products could have at
the individual and population levels, so as to ensure that
any potential benefits among adult smokers are not offset
at the population level by the already marked increases
in the use of these products by youth. It is particularly
important to evaluate scientific evidence on the impact
of e-cigarettes on adult smoking cessation in the cur-
rent context of the high level of e-cigarette use by youth,
which increased at unprecedented levels in recent years
following the introduction of JUUL and other e-cigarettes
shaped like USB flash drives (Cullen et al. 2019).

Summary

Once erroneously considered a habit that could be
broken by simply deciding to stop, nicotine addiction is
now recognized as a chronic, relapsing condition. The
prevalence of cigarette smoking in the United States has
declined steadily since the 1960s; however, as of 2017,
there were still more than 34 million adult current ciga-
rette smokers in the United States (Wang et al. 2018).

Proven smoking cessation treatments are widely
available today. However, the reach and use of existing
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smoking cessation interventions remain low, with less than
one-third of smokers using any proven cessation treat-
ments (behavioral counseling and/or medication) (Babb
et al. 2017). A majority of smokers still attempt to quit
without using such treatments, contributing to a failure
rate in excess of 90% (Hughes et al. 2004; Fiore et al. 2008).

Medications and behavioral interventions with
increasing levels of efficacy and sophistication are becoming
more widely available, but there is considerable room for
improvement. Further, the challenge of getting behavioral
and pharmacologic interventions to be used concurrently
and disseminated more broadly to the public has only been
partially solved.

Full integration of treatment for nicotine depen-
dence into all clinical settings—including primary and
specialty clinics, hospitals, and cancer treatment set-
tings—can benefit from increases in barrier-free health
insurance coverage. Combining health service systems
and electronic media platforms for the delivery of smoking
cessation interventions has emerged as one promising
method to increase reach of smoking cessation treatment
to smokers (e.g., evidence-based cessation interventions
using phone lines and mobile phone applications, and
use of electronic health records to promote more timely
referral to cessation support services). Barrier-free health
insurance coverage (e.g., copays, coverage limits, prior
authorization) and access to services, coupled with the
use of quality improvement metrics and methodologies,
have been shown to increase smokers’ use of evidence-
based services.

Clinical-, system-, and population-level strategies are
increasingly taking a more holistic approach to decreasing
the prevalence of smoking, with interventions designed to
increase quit attempts and enhance the chances of success.
Examples include the national Tips From Former Smokers
media campaign, which used ads featuring smokers who
had suffered tobacco-related morbidity to increase aware-
ness of individual suffering caused by smoking while simul-
taneously enhancing the capacity of the national quitline
network to respond to upsurges in calls that were gener-
ated by tagging the ads with the phone number for the quit-
line. Millions of smokers made quit attempts as a result of
exposure to the ads, and hundreds of thousands have suc-
cessfully quit smoking. In addition, the development and
dissemination of the carefully crafted and research-tested
5 A's model in healthcare settings, combined with public
and private policy changes that encourage coverage of ces-
sation, have systematically encouraged more smokers to
try to quit and provided them with evidence-based sup-
port. Still, the potential of mass media campaigns, quit-
lines, and clinical support has been tapped only partially,
leaving many opportunities for further adoption, dissemi-
nation, and extensions of these approaches.



Use of e-cigarettes could have varied impacts on dif-
ferent segments of the population, including potential
benefits to current adult cigarette smokers who transition
completely; however, potential efficacy may depend on
many factors, such as type of devices and e-liquids used,
reason for use, and duration of use. Well-controlled, ran-
domized clinical trials and rigorous, large-scale observa-
tional studies with long-term follow-ups will be critical to
better understand the impact of e-cigarettes on cessation
under various conditions and settings. Nevertheless, the
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potential benefit of e-cigarettes for cessation among adult
smokers cannot come at the expense of escalating rates of
use of these products by youth. Accordingly, the current
science base supports a number of actions to minimize
population risks while continuing to explore the poten-
tial utility of e-cigarettes for cessation, including efforts
to prevent e-cigarette use among young people, regulate
e-cigarette products and marketing, and discourage long-
term use of e-cigarettes as a partial substitute for conven-
tional cigarettes rather than completely quitting.

Introduction, Conclusions, and the Evolving Landscape of Smoking Cessation 25



A Report of the Surgeon General

References’

Adsit RT, Fox BM, Tsiolis T, Ogland C, Simerson M, Vind LM,
Bell SM, Skora AD, Baker TB, Fiore MC. Using the elec-
tronic health record to connect primary care patients
to evidence-based telephonic tobacco quitline services:
a closed-loop demonstration project. Transiational
Behavioral Medicine 2014;4(3):324-32.

Allenby CE, Boylan KA, Lerman C, Falcone M. Precision
medicine for tobacco dependence: development and
validation of the nicotine metabolite ratio. Journal of
Neuroimmune Pharmacology 2016;11(3):471-83.

Alpert HR, Connolly GN, Biener L. A prospective cohort
study challenging the effectiveness of population-based
medical intervention for smoking cessation. Tobacco
Control 2013;22(1):32-7.

American Psychiatric Association. Substance-related
and addictive disorders. In: Diagnostic and Statistical
Manual of Mental Disorders. 5th ed. Arlington (VA):
American Psychiatric Association Publishing, 2013.

Amodei N, Lamb RJ. Over-the-counter nicotine replace-
ment therapy: can its impact on smoking cessa-
tion be enhanced? Psychology of Addictive Behaviors
2008;22(4):472-85.

Association of American Medical Colleges. Physician
Behavior and Practice Patterns Related to Smoking
Cessation. Washington (DC): Association of American
Medical Colleges, 2007.

Babb S, Malarcher A, Schauer G, Asman K, Jamal A.
Quitting smoking among adults—United States,
2000-2015. Morbidity and Mortality Weekly Report
2017;65(52):1457-64.

Barrington-Trimis JL, Leventhal AM. Adolescents’ use of
“pod mod” e-cigarettes—urgent concerns. New England
Journal of Medicine 2018;379(12):1099-102.

Bartsch AL, Harter M, Niedrich J, Brutt AL, Buchholz A.
A systematic literature review of self-reported smoking
cessation counseling by primary care physicians. PLoS
One 2016;11(12):e0168482.

Beal K. JUUL e-cigarettes make their way into local
schools, February 8, 2018; <http://wset.com/news/local/
juul-e-cigarettes-make-their-way-into-local-schools>;
accessed: August 9, 2018.

Berg CJ, Schauer GL, Buchanan TS, Sterling K, DeSisto
C, Pinsker EA, Ahluwalia JS. Perceptions of addiction,
attempts to quit, and successful quitting in nondaily
and daily smokers. Psychology of Addictive Behaviors
2013;27(4):1059-67.

Bertholdo S. Vaping goes mainstream: high tech devices
especially popular on local campuses. The Acorn,
February 1, 2018; <https://www.theacorn.com/articles/
vaping-goes-mainstream/>; accessed: August 9, 2018.

Blumenthal DS. Barriers to the provision of smoking ces-
sation services reported by clinicians in underserved
communities. Journal of the American Board of Family
Medicine 2007;20(3):272-9.

Bombard JM, Pederson LL, Nelson DE, Malarcher AM.
Are smokers only using cigarettes? exploring current
polytobacco use among an adult population. Addictive
Behaviors 2007;32(10):2411-9.

Burke MV, Ebbert JO, Schroeder DR, McFadden DD,
Hays JT. Treatment outcomes from a specialist model
for treating tobacco use disorder in a medical center.
Medicine 2015;94(44):e1903.

Campaign for Tobacco-Free Kids. Trinity Health and
Campaign for Tobacco-Free Kids partner to reduce
tobacco use with focus on raising tobacco age to 21
[press release], April 28 2016; <https://www.tobacco-
freekids.org/press_releases/post/2016_04_28_trinity>;
accessed: September 14, 2017.

Carter AJ, Delarosa B, Hur H. An analysis of discrepan-
cies between United Kingdom cancer research funding
and societal burden and a comparison to previous
and United States values. Health Research Policy and
Systems 2015;13:62.

Centers for Disease Control and Prevention. A Practical
Guide to Working with Health-Care Systems on
Tobacco-Use Treatment. 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, 2006.

Centers for Disease Control and Prevention. Increases in
quitline calls and smoking cessation website visitors
during a national tobacco education campaign—March
19-June 10, 2012. Morbidity and Mortality Weekly
Report 2012;61(34):667-70.

Centers for Disease Control and Prevention. Impact of a
national tobacco education campaign on weekly num-
bers of quitline calls and website visitors—United
States, March 4-June 23, 2013. Morbidity and Mortality
Weekly Report 2013a;62(37):763-7.

Centers for Disease Control and Prevention. Vital signs:
current cigarette smoking among adults aged >18 years

1For reference entries that contain URLs, those URLs were active on the access date presented in the respective reference entry.

26  Chapter 1


http://wset.com/news/local/juul-e-cigarettes-make-their-way-into-local-schools
http://wset.com/news/local/juul-e-cigarettes-make-their-way-into-local-schools
https://www.theacorn.com/articles/vaping-goes-mainstream/
https://www.theacorn.com/articles/vaping-goes-mainstream/
https://www.tobaccofreekids.org/press_releases/post/2016_04_28_trinity
https://www.tobaccofreekids.org/press_releases/post/2016_04_28_trinity

with mental illness—United States, 2009-2011.
Morbidity and Mortality Weekly Report 2013b;62:81-7.

Centers for Disease Control and Prevention. Best Practices
for Comprehensive Tobacco Control Programs—2014.
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, 2014a;
<https://www.cdc.gov/tobacco/stateandcommunity/
best_practices/pdfs/2014/comprehensive.pdf>; accessed:
July 26, 2017.

Centers for Disease Control and Prevention. Frequently
asked questions (FAQ) about 1-800-QUIT-NOW
and the National Network of Tobacco Cessation
Quitlines, May 2014b; <https://www.cdc.gov/tobacco/
quit_smoking/cessation/pdfs/1800quitnow_faq.pdf>;
accessed: April 4, 2018.

Centers for Disease Control and Prevention. Current cig-
arette smoking among adults in the United States,
December 1, 2016; <https://www.cdc.gov/tobacco/data_
statistics/fact_sheets/adult_data/cig_smoking/index.
htm>; accessed: September 7, 2017.

Chaiton M, Cohen JE, Bondy SJ, Selby P, Brown KS,
Ferrence R, Garcia JM. Perceived addiction as a pre-
dictor of smoking cessation among occasional smokers.
Journal of Smoking Cessation 2016:1-8.

Chapman S, Wong WL, Smith W. Self-exempting beliefs
about smoking and health: differences between smokers
and ex-smokers. American Journal of Public Health
1993;83(2):215-9.

Chaudhri N, Caggiula AR, Donny EC, Palmatier MI, Liu
X, Sved AF. Complex interactions between nicotine
and nonpharmacological stimuli reveal multiple roles
for nicotine in reinforcement. Psychopharmacology
2006;184(3-4):353-66.

Chen A. Teenagers embrace JUUL, saying it’s discreet
enoughtovapeinclass, December4,2017; <https://www.
npr.org/sections/health-shots/2017/12/04/568273801/
teenagers-embrace-juul-saying-its-discreet-enough-
to-vape-in-class>; accessed: August 9, 2018.

Chu K, Allem J, Cruz TB, Unger JB. Vaping on Instagram:
cloud chasing, hand checks and product placement.
Tobacco Control 2017;26:575-8.

Cole-Lewis H, Augustson E, Sanders A, Schwarz M, Geng
Y, Coa K, Hunt Y. Analysing user-reported data for
enhancement of SmokefreeTXT: a national text mes-
sage smoking cessation intervention. Tobacco Control
2016.

Collins FS, Varmus H. Anewinitiative on precision medicine.
New England Journal of Medicine 2015;372(9):793-5.
Conklin CA, Salkeld RP, Perkins KA, Robin N. Do people
serve as cues to smoke? Nicotine and Tobacco Research

2013;15(12):2081-7.

Smoking Cessation

Cook BL, Wayne GF, Kafali EN, Liu Z, Shu C, Flores M.
Trends in smoking among adults with mental illness
and association between mental health treatment and
smoking cessation. JAMA: the Journal of the American
Medical Association 2014;311(2):172-82.

Corey CG, Chang JT, Rostron BL. Electronic nicotine
delivery system (ENDS) battery-related burns pre-
senting to US emergency departments, 2016. njury
Epidemiology 2018;5(1):4.

Coughlin S. We asked teens to explain Juuling to us & wow,
August 9, 2018; <http://www.refinery29.com/2018/02/
190089/what-is-juul-e-cigarette-vaping-teenagers>.

Creamer MR, Wang TW, Babb S, Cullen KA, Day H, Willis
G. Tobacco product use and cessation indicators among
adults—United States, 2018. Morbidity and Mortality
Weekly Report 2019;68(45):1013-9.

Cullen KA, Gentzke AS, Sawdey MD, Chang JT, Anic GM,
Wang TW, Creamer MR, Jamal A, Ambrose BK, King
BA. E-cigarette use among youth in the United States,
2019. JAMA: the Journal of the American Medical
Association 2019.

Cummins SE, Bailey L, Campbell S, Koon-Kirby C, Zhu SH.
Tobacco cessation quitlines in North America: a descrip-
tive study. Tobacco Control 2007;16(Suppl 1):19-i15.

Curry SJ, Grothaus LC, McAfee T, Pabiniak C. Use and cost
effectiveness of smoking-cessation services under four
insurance plans in a health maintenance organization.
New England Journal of Medicine 1998;339(10):673-9.

Curry SJ, Wagner EH, Grothaus LC. Evaluation of intrinsic
and extrinsic motivation interventions with a self-help
smoking cessation program. Journal of Consulting and
Clinical Psychology 1991;59(2):318-24.

Dennis PA. Disparities in cancer funding. Science
2004;305(5689):1401-2.

Ebbert JO, Croghan IT, Hurt RT, Schroeder DR, Hays JT.
Varenicline for smoking cessation in light smokers.
Nicotine and Tobacco Research 2016;18(10):2031-5.

EliasJ,Hendlin YH, Ling PM. Publicversus internal concep-
tions of addiction: an analysis of internal Philip Morris
documents. PLoS Medicine 2018;15(5):e1002562.

Fagerstrom K, Etter JF, Unger JB. E-cigarettes: a disrup-
tive technology that revolutionizes our field? Nicotine
and Tobacco Research 2015;17(2):125-6.

Farber HJ, Neptune ER, Ewart GW. Corrective statements
from the tobacco industry: more evidence for why we
need effective tobacco control. Annals of the American
Thoracic Society 2018;15(2):127-30.

Ferketich AK, Khan Y, Wewers ME. Are physicians asking
about tobacco use and assisting with cessation? Results
from the 2001-2004 national ambulatory medical care
survey (NAMCS). Preventive Medicine 2006;43(6):472-6.

Ferry LH, Grissino LM, Runfola PS. Tobacco dependence
curricula in U.S. undergraduate medical education.

Introduction, Conclusions, and the Evolving Landscape of Smoking Cessation 27


https://www.cdc.gov/tobacco/stateandcommunity/best_practices/pdfs/2014/comprehensive.pdf
https://www.cdc.gov/tobacco/stateandcommunity/best_practices/pdfs/2014/comprehensive.pdf
https://www.cdc.gov/tobacco/quit_smoking/cessation/pdfs/1800quitnow_faq.pdf
https://www.cdc.gov/tobacco/quit_smoking/cessation/pdfs/1800quitnow_faq.pdf
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://www.npr.org/sections/health-shots/2017/12/04/568273801/teenagers-embrace-juul-saying-its-discreet-enough-to-vape-in-class
https://www.npr.org/sections/health-shots/2017/12/04/568273801/teenagers-embrace-juul-saying-its-discreet-enough-to-vape-in-class
https://www.npr.org/sections/health-shots/2017/12/04/568273801/teenagers-embrace-juul-saying-its-discreet-enough-to-vape-in-class
https://www.npr.org/sections/health-shots/2017/12/04/568273801/teenagers-embrace-juul-saying-its-discreet-enough-to-vape-in-class
http://www.refinery29.com/2018/02/190089/what-is-juul-e-cigarette-vaping-teenagers
http://www.refinery29.com/2018/02/190089/what-is-juul-e-cigarette-vaping-teenagers

A Report of the Surgeon General

JAMA: the Journal of the American Medical Association
1999;282(9):825-9.

Fiore MC, Bailey WC, Cohen SJ. Treating Tobacco Use and
Dependence: Clinical Practice Guideline. Rockville
(MD): U.S. Department of Health and Human Services,
U.S. Public Health Service, 2000.

Fiore MC, Bailey WC, Cohen SJ, Dorfman SF, Goldstein
MG, Gritz ER, Heyman RB, Holbrook J, Jaen CR,
Kottke TE, et al. Smoking Cessation: Clinical Practice
Guideline No. 18. Rockville (MD): U.S. Department of
Health and Human Services, Public Health Service,
Agency for Health Care Policy and Research, 1996.
AHCPR Publication No. 96-0692.

Fiore MC, Jaén CR, Baker TB, Bailey WC, Benowitz NL,
Curry SJ, Dorfman SF, Froelicher ES, Goldstein
MG, Healton CG, et al. Treating Tobacco Use and
Dependence: 2008 Update. U.S. Public Health Service
Clinical Practice Guideline. Rockville (MD): U.S.
Department of Health and Human Services, 2008.

Fiore MC, Novotny TE, Pierce JP, Giovino GA, Hatziandreu
EJ, Newcomb PA, Surawicz TS, Davis RM. Methods
used to quit smoking in the United States. Do cessation
programs help? JAMA: the Journal of the American
Medical Association 1990;263(20):2760-5.

Ford DE, Vu HT, Anthony JC. Marijuana use and cessation
of tobacco smoking in adults from a community sample.
Drug and Alcohol Dependence 2002;67(3):243-8.

Friedman LC, Cheyne A, Givelber D, Gottlieb MA, Daynard
RA. Tobacco industry use of personal responsibility
rhetoric in public relations and litigation: disguising
freedom to blame as freedom of choice. American
Journal of Public Health 2015;105(2):250-60.

Fu SS, van Ryn M, Nelson D, Burgess DJ, Thomas JL,
Saul J, Clothier B, Nyman JA, Hammett P, Joseph
AM. Proactive tobacco treatment offering free nico-
tine replacement therapy and telephone counselling
for socioeconomically disadvantaged smokers: a ran-
domised clinical trial. Thorax 2016;71(5):446-53.

Fu SS, van Ryn M, Sherman SE, Burgess DJ, Noorbaloochi
S, Clothier B, Taylor BC, Schlede CM, Burke RS, Joseph
AM. Proactive tobacco treatment and population-level
cessation: a pragmatic randomized clinical trial. JAMA
Internal Medicine 2014;174(5):671-7.

Gandhi KK, Foulds J, Steinberg MB, Lu SE, Williams
JM. Lower quit rates among African American and
Latino menthol cigarette smokers at a tobacco treat-
ment clinic. International Journal of Clinical Practice
2009;63(3):360-7.

Geller AC, Brooks DR, Powers CA, Brooks KR, Rigotti
NA, Bognar B, McIntosh S, Zapka J. Tobacco cessa-
tion and prevention practices reported by second and
fourth year students at U.S. medical schools. Journal of
General Internal Medicine 2008;23(7):1071-6.

28  Chapter 1

Genetics Home Reference. What is the Precision Medicine
Initiative, June 12,2018; <https://ghr.nlm.nih.gov/primer/
precisionmedicine/initiative>; accessed: June 13, 2018.

Ghorai K, Akter S, Khatun F, Ray P. mHealth for smoking
cessation programs: a systematic review. Journal of
Personalized Medicine 2014;4(3):412-23.

Gibson JE, Murray RL, Borland R, Cummings KM, Fong
GT, Hammond D, McNeill A. The impact of the United
Kingdom’s national smoking cessation strategy on
quit attempts and use of cessation services: find-
ings from the International Tobacco Control Four
Country Survey. Nicotine and Tobacco Research
2010;12(Suppl):S64-S71.

GlaxoSmithKline. Medication guide: Wellbutrin (bupro-
pion hydrochloride) tablets, May 2017; <https:/www.
gsksource.com/pharma/content/dam/GlaxoSmithKline/
US/en/Prescribing_Information/Wellbutrin_Tablets/pdf/
WELLBUTRIN-TABLETS-PI-MG.PDF>; accessed: July
16, 2019.

Grant BF, Hasin DS, Chou SP, Stinson FS, Dawson DA.
Nicotine dependence and psychiatric disorders in the
United States: results from the National Epidemiologic
Survey on Alcohol and Related Conditions. Archives of
General Psychiatry 2004;61(11):1107-15.

Griffith BN, Montalto NJ, Ridpath L, Sullivan K. Tobacco
dependence curricula in U.S. osteopathic medical
schools: a follow-up study. Journal of the American
Osteopathic Association 2013;113(11):838-48.

Grigorian G. Juuling at Dartmouth: addiction renewed
and reimagined. The Dartmouth, February 9, 2018;
<http://www.thedartmouth.com/article/2018/02/
juuling-at-dartmouth-addiction-renewed-and-reimag-
ined>; accessed: August 9, 2018.

Hajek P, Stead LF, West R, Jarvis M, Hartmann-Boyce
J, Lancaster T. Relapse prevention interventions for
smoking cessation. Cochrane Database of Systematic
Reviews 2013, Issue 8. Art. No.: CD003999. DOI:
10.1002/14651858.CD003999.pub4.

Hall M, Bogdanovica I, Britton J. Research funding for
addressing tobacco-related disease: an analysis of
UK investment between 2008 and 2012. BMJ Open
2016;6(7):e011609.

Hall SM, Delucchi KL, Velicer WF, Kahler CW, Ranger-
Moore J, Hedeker D, Tsoh JY, Niaura R. Statistical anal-
ysis of randomized trials in tobacco treatment: longitu-
dinal designs with dichotomous outcome. Nicotine and
Tobacco Research 2001;3(3):193-202.

Hall SM, Prochaska JJ. Treatment of smokers with co-
occurring disorders: emphasis on integration in mental
health and addiction treatment settings. Annual Review
of Clinical Psychology 2009;5:409-31.

Hamlett-Berry K, Davison J, Kivlahan DR, Matthews MH,
Hendrickson JE, Almenoff PL. Evidence-based national


https://ghr.nlm.nih.gov/primer/precisionmedicine/initiative
https://ghr.nlm.nih.gov/primer/precisionmedicine/initiative
https://www.gsksource.com/pharma/content/dam/GlaxoSmithKline/US/en/Prescribing_Information/Wellbutrin_Tablets/pdf/WELLBUTRIN-TABLETS-PI-MG.PDF
https://www.gsksource.com/pharma/content/dam/GlaxoSmithKline/US/en/Prescribing_Information/Wellbutrin_Tablets/pdf/WELLBUTRIN-TABLETS-PI-MG.PDF
https://www.gsksource.com/pharma/content/dam/GlaxoSmithKline/US/en/Prescribing_Information/Wellbutrin_Tablets/pdf/WELLBUTRIN-TABLETS-PI-MG.PDF
https://www.gsksource.com/pharma/content/dam/GlaxoSmithKline/US/en/Prescribing_Information/Wellbutrin_Tablets/pdf/WELLBUTRIN-TABLETS-PI-MG.PDF
http://www.thedartmouth.com/article/2018/02/juuling-at-dartmouth-addiction-renewed-and-reimagined
http://www.thedartmouth.com/article/2018/02/juuling-at-dartmouth-addiction-renewed-and-reimagined
http://www.thedartmouth.com/article/2018/02/juuling-at-dartmouth-addiction-renewed-and-reimagined

initiatives to address tobacco use as a public health pri-
ority in the Veterans Health Administration. Military
Medicine 2009;174(1):29-34.

Haskins BL, Lesperance D, Gibbons P, Boudreaux ED.
A systematic review of smartphone applications for
smoking cessation. Translational Behavioral Medicine
2017;7(2):292-9.

Hays JT, Croghan IT, Schroeder DR, Burke MV, Ebbert JO,
McFadden DD, Hurt RD. Residential treatment com-
pared with outpatient treatment for tobacco use and
dependence. Mayo Clinic Proceedings 2011;86(3):203-9.

Hirschhorn N. Evolution of the Tobacco Industry Positions
on Addiction tfo Nicotine: A Report Prepared for the
Tobacco Free Initiative, World Health Organization.
Geneva (Switzerland): World Health Organization,
2009; <http://www.who.int/iris/handle/10665/43988>;
accessed: September 14, 2017.

Hopkins DP, Husten CG, Fielding JE, Rosenquist JN,
Westphal LL. Evidence reviews and recommendations
on interventions to reduce tobacco use and exposure to
environmental tobacco smoke: a summary of selected
guidelines. American Journal of Preventive Medicine
2001;20(2 Suppl):67-87.

HuangJ, Duan Z, Kwok J, Binns S, Vera LE, Kim Y, Szczypka
G, Emery SL. Vaping versus JUULing: how the extraor-
dinary growth and marketing of JUUL transformed the
U.S. retail e-cigarette market. Tobacco Control 2018.

Hughes JR. The hardening hypothesis: is the ability to quit
decreasing due to increasing nicotine dependence? A
review and commentary. Drug and Alcohol Dependence
2011;117(2-3):111-7.

Hughes JR, Keely J, Naud S. Shape of the relapse curve
and long-term abstinence among untreated smokers.
Addiction 2004;99(1):29-38.

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

Jamal A, Gentzke A, Hu SS, Cullen KA, Apelberg BJ, Homa
DM, King BA. Tobacco use among middle and high
school students—United States, 2011-2016. Morbidity
and Mortality Weekly Report 2017;66(23):597—-603.

Jamal A, King BA, Neff LJ, Whitmill J, Babb SD, Graffunder
CM. Current cigarette smoking among adults—United
States, 2005-2015. Morbidity and Mortality Weekly
Report 2016;65(44):1205-11.

Jarvik ME. Further observations on nicotine as the rein-
forcing agent in smoking. In: Dunn WL Jr, editor.
Smoking Behavior: Motives and Incentives. Washington
(DC): V. H. Winston and Sons, 1973:33-49.

Joyce GF, Niaura R, Maglione M, Mongoven J, Larson-
Rotter C, Coan J, Lapin P, Morton S. The effective-
ness of covering smoking cessation services for

Smoking Cessation

Medicare beneficiaries. Health Services Research
2008;43(6):2106-23.

Kasza KA, Ambrose BK, Conway KP, Borek N, Taylor K,
Goniewicz ML, Cummings KM, Sharma E, Pearson
JL, Green VR, et al. Tobacco-product use by adults and
youths in the United States in 2013 and 2014. New
England Journal of Medicine 2017;376(4):342-53.

Keller PA, Feltracco A, Bailey LA, Li Z, Niederdeppe J,
Baker TB, Fiore MC. Changes in tobacco quitlines in the
United States, 2005-2006. Preventing Chronic Disease
2010;7(2):A36.

King BA, Creamer MR, Harrell M, Kelder S, Norman L,
Perry CL. Surgeon General’s reports on tobacco: a con-
tinued legacy of unbiased and rigorous synthesis of the
scientific evidence. Nicotine and Tobacco Research
2018;20(8):1033-6.

King BA, Dube SR, Babb SD, McAfee TA. Patient-reported
recall of smoking cessation interventions from a health
professional. Preventive Medicine 2013;57(5):715-7.

Kofman M, Dunton K, Senkewicz MB. Implementation of
Tobacco Cessation Coverage Under the Affordable Care
Act: Understanding How Private Health Insurance
Policies Cover Tobacco Cessation Treatments.
Washington (DC): Health Policy Institute, Georgetown
University, 2012.

Krasnegor NA, editor. The Behavioral Aspects of Smoking.
NIDA Research Monograph 26. Rockville (MD): U.S.
Department of Health, Education, and Welfare; Public
Health Service; Alcohol, Drug Abuse, and Mental
Health Administration; National Institute on Drug
Abuse; Division of Research, August 1979.

Lee JE, Park EC, Chun SY, Park HK, Kim TH. Socio-
demographic and clinical factors contributing to
smoking cessation among men: a four-year follow up
study of the Korean Health Panel Survey. BMC Public
Health 2016;16:908.

Lindson-Hawley N, Thompson TP, Begh R. Motivational
interviewing for smoking cessation. Cochrane Database
of Systematic Reviews 2015, Issue 3. Art. No.: CD006936.
DOI: 10.1002/14651858.CD006936.pub3.

Liu X, Li R, Lanza ST, Vasilenko SA, Piper M. Understanding
the role of cessation fatigue in the smoking cessation pro-
cess. Drug and Alcohol Dependence 2013;133(2):548-55.

Manley MW, Epps RP, Glynn TJ. The clinician’s role in
promoting smoking cessation among clinic patients.
Medical Clinics of North America 1992;76(2):477-94.

McAfee T, Babb S, McNabb S, Fiore MC. Helping smokers
quit—opportunities created by the Affordable Care Act.
New England Journal of Medicine 2015;372(1):5-7.

McAfee T, Davis KC, Alexander RL Jr, Pechacek TF,
Bunnell R. Effect of the first federally funded U.S.
antismoking national media campaign. Lancet
2013;382(9909):2003-11.

Introduction, Conclusions, and the Evolving Landscape of Smoking Cessation 29


http://www.who.int/iris/handle/10665/43988

A Report of the Surgeon General

McAfee T, Sofian NS, Wilson J, Hindmarsh M. The role of
tobacco intervention in population-based health care:
a case study. American Journal of Preventive Medicine
1998;14(3 Suppl):46-52.

Mermelstein R, Colby SM, Patten C, Prokhorov A, Brown
R, Myers M, Adelman W, Hudmon K, McDonald P.
Methodological issues in measuring treatment out-
come in adolescent smoking cessation studies. Nicotine
and Tobacco Research 2002;4(4):395-403.

Montalto NJ, Ferry LH, Stanhiser T. Tobacco dependence
curricula in undergraduate osteopathic medical educa-
tion. Journal of the American Osteopathic Association
2004;104(8):317-23.

National Academies of Sciences, Engineering, and
Medicine. Public Health Consequences of E-Cigarettes.
Washington (DC): The National Academies Press, 2018.

National Cancer Institute. 7hose Who Continue to Smoke:
Is Achieving Abstinence Harder and Do We Need to
Change Our Interventions? Smoking and Tobacco
Control Monograph No. 15. Bethesda (MD): U.S.
Department of Health and Human Services, National
Institutes of Health, National Cancer Institute, 2003.

National Cancer Institute. The Role of the Media in
Promoting and Reducing Tobacco Use. Smoking and
Tobacco Control Monograph No. 19. Bethesda (MD):
U.S. Department of Health and Human Services,
National Institutes of Health, National Cancer Institute,
2008. NIH Publication No. 07-6242.

National Conference of State Legislatures. Marijuana
Overview: Legalization, 2016; <http://www.ncsl.org/
research/civil-and-criminal-justice/marijuana-over-
view.aspx>; accessed: November 5, 2019.

National Institute on Drug Abuse. Research Reports:
Tobacco, Nicotine, and E-Cigarettes. Bethesda (MD):
National Institutes of Health, National Institute on
Drug Abuse, 2018.

North American Quitline Consortium. North American
quitlines: a profile of reach and services in 2005 across
the U.S. and Canada, 2007; <http://c.ymcdn.com/sites/
www.naquitline.org/resource/resmgr/docs/factsheet-
survey2007.pdf>; accessed: September 14, 2017.

Oakes W, Chapman S, Borland R, Balmford J, Trotter
L. “Bulletproof skeptics in life’s jungle”: which self-
exempting beliefs about smoking most predict lack
of progression towards quitting? Preventive Medicine
2004;39(4):776-82.

Office of the U.S. Surgeon General. Surgeon General’s
Advisory on E-Cigarette Use Among Youth, n.d.;
<https://e-cigarettes.surgeongeneral.gov/documents/
surgeon-generals-advisory-on-e-cigarette-use-among-
youth-2018.pdf>; accessed: January 9, 2019.

Orleans CT, Schoenbach VJ, Wagner EH, Quade D, Salmon
MA, Pearson DC, Fiedler J, Porter CQ, Kaplan BH.

30  Chapter 1

Self-help quit smoking interventions: effects of self-
help materials, social support instructions, and tele-
phone counseling. Journal of Consulting and Clinical
Psychology 1991;59(3):439-48.

Ossip-Klein DJ, Giovino GA, Megahed N, Black PM,
Emont SL, Stiggins J, Shulman E, Moore L. Effects
of a smoker’s hotline: results of a 10-county self-help
trial. Journal of Consulting and Clinical Psychology
1991;59(2):325-32.

Parascandola M. Tobacco harm reduction and the evo-
lution of nicotine dependence. American Journal of
Public Health 2011;101(4):632-41.

Patton GC, Coffey C, Carlin JB, Sawyer SM, Lynskey M.
Reverse gateways? Frequent cannabis use as a pre-
dictor of tobacco initiation and nicotine dependence.
Addiction 2005;100(10):1518-25.

Pfizer. Medication guide: Chantix (varenicline) tablets,
February 2019; <http:/labeling.pfizer.com/ShowLabeling.
aspx?id=557&section=MedGuide>; accessed: July 16, 2019.

Polito JR. Freedom from Nicotine: The Journey Home,
2013; <http://whyquit.com/ffn/index.html>; accessed:
September 14, 2017.

Powers CA, Zapka JG, Bognar B, Dube C, Hyder Ferry L,
Ferguson KJ, O’'Donnell J F, Rigotti N, Conley Thomson
C, White M, et al. Evaluation of current tobacco cur-
riculum at 12 U.S. medical schools. Journal of Cancer
Education 2004;19(4):212-9.

Prochaska JO, DiClemente CC, Velicer WF, Rossi JS.
Standardized, individualized, interactive, and personal-
ized self-help programs for smoking cessation. Health
Psychology 1993;12(5):399-405.

Proctor RN. Golden Holocaust: Origins of the Cigarette
Catastrophe and the Case for Abolition. Berkeley (CA):
University of California Press, 2011.

Radding B. Pax Juul: the iPhone of e-cigs?, n.d.; <https://
www.mensfitness.com/life/gearandtech/pax-juul-
iphone-e-cigs>; accessed: August 9, 2018.

Redmond LA, Adsit R, Kobinsky KH, Theobald W, Fiore
MC. A decade of experience promoting the clinical treat-
ment of tobacco dependence in Wisconsin. Wisconsin
Medical Journal 2010;109(2):71-8.

Richmond R, Zwar N, Taylor R, Hunnisett J, Hyslop F.
Teaching about tobacco in medical schools: a worldwide
study. Drug and Alcohol Review 2009;28(5):484-97.

Rothman KJ, Greenland S. Modern Epidemiology. 2nd ed.
Philadelphia (PA): Lippincott-Raven, 1998.

Saggio J. What is a Juul? It’s a trend parents need to know
about. Florida Today, 2018; <https://www.floridatoday.
com/story/news/2018/02/02/what-juul-its-trend-parents-
need-know/1070088001>; accessed: August 9, 2018.

Schauer GL, Berg CJ, Kegler MC, Donovan DM, Windle M.
Differences in tobacco product use among past month
adult marijuana users and nonusers: findings from the


http://www.ncsl.org/research/civil-and-criminal-justice/marijuana-overview.aspx
http://www.ncsl.org/research/civil-and-criminal-justice/marijuana-overview.aspx
http://www.ncsl.org/research/civil-and-criminal-justice/marijuana-overview.aspx
http://c.ymcdn.com/sites/www.naquitline.org/resource/resmgr/docs/factsheet-survey2007.pdf
http://c.ymcdn.com/sites/www.naquitline.org/resource/resmgr/docs/factsheet-survey2007.pdf
http://c.ymcdn.com/sites/www.naquitline.org/resource/resmgr/docs/factsheet-survey2007.pdf
https://e-cigarettes.surgeongeneral.gov/documents/surgeon-generals-advisory-on-e-cigarette-use-among-youth-2018.pdf
https://e-cigarettes.surgeongeneral.gov/documents/surgeon-generals-advisory-on-e-cigarette-use-among-youth-2018.pdf
https://e-cigarettes.surgeongeneral.gov/documents/surgeon-generals-advisory-on-e-cigarette-use-among-youth-2018.pdf
http://labeling.pfizer.com/ShowLabeling.aspx?id=557&section=MedGuide
http://labeling.pfizer.com/ShowLabeling.aspx?id=557&section=MedGuide
http://whyquit.com/ffn/index.html
https://www.mensfitness.com/life/gearandtech/pax-juul-iphone-e-cigs
https://www.mensfitness.com/life/gearandtech/pax-juul-iphone-e-cigs
https://www.mensfitness.com/life/gearandtech/pax-juul-iphone-e-cigs
https://www.floridatoday.com/story/news/2018/02/02/what-juul-its-trend-parents-need-know/1070088001
https://www.floridatoday.com/story/news/2018/02/02/what-juul-its-trend-parents-need-know/1070088001
https://www.floridatoday.com/story/news/2018/02/02/what-juul-its-trend-parents-need-know/1070088001

2003-2012 National Survey on Drug Use and Health.
Nicotine and Tobacco Research 2016;18(3):281-8.

Schauer GL, King BA, McAfee TA. Prevalence, correlates,
and trends in tobacco use and cessation among cur-
rent, former, and never adult marijuana users with a
history of tobacco use, 2005-2014. Addictive Behaviors
2017;73:165-71.

Schlam TR, Baker TB. Interventions for tobacco smoking.
Annual Review of Clinical Psychology 2013;9:675-702.

Schneider NG, Olmstead RE, Franzon MA, Lunell E.
The nicotine inhaler: clinical pharmacokinetics and
comparison with other nicotine treatments. Clinical
Pharmacokinetics 2001;40(9):661-84.

Schroeder SA. What to do with a patient who smokes.
JAMA: the Journal of the American Medical Association
2005;294(4):482-17.

Schroeder SA, Morris CD. Confronting a neglected epi-
demic: tobacco cessation for persons with mental ill-
nesses and substance abuse problems. Annual Review
of Public Health 2010;31:297-314.

Scott KA, Mason MJ, Mason JD. I'm not a smoker: con-
structing protected prototypes for risk behavior.
Journal of Business Research 2015;68(10):2198-206.

Shiffman S. Ecological momentary assessment (EMA) in
studies of substance use. Psychological Assessment
2009;21(4):486-97.

Shiffman S, West R, Gilbert D. Recommendation for
the assessment of tobacco craving and withdrawal
in smoking cessation trials. Nicotine and Tobacco
Research 2004;6(4):599-614.

Shihadeh A, Eissenberg T. Electronic cigarette effectiveness
and abuse liability: predicting and regulating nicotine
flux. Nicotine and Tobacco Research 2015;17(2):158-62.

Siu AL. Behavioral and pharmacotherapy interventions
for tobacco smoking cessation in adults, including
pregnant women: U.S. Preventive Services Task Force
Recommendation Statement. Annals of Internal
Medicine 2015;163(8):622-34.

Smith MW, Chen S, Siroka AM, Hamlett-Berry K. Using
policy to increase prescribing of smoking cessation
medications in the VA healthcare system. Tobacco
Control 2010;19(6):507-11.

Smokefree.gov. Sign up for SmokefreeTXT, n.d.; <https://
smokefree.gov/smokefreetxt>; accessed: August 17,2017.

Solberg LI, Maxwell PL, Kottke TE, Gepner GJ, Brekke ML. A
systematic primary care office-based smoking cessation
program. Journal of Family Practice 1990;30(6):647-54.

Soule EK, Pomeranz JL, Moorhouse MD, Barnett TE.
Multiple tobacco use and increased nicotine depen-
dence among people with disabilities. Disability and
Health Journal 2015;8(2):258-63.

Squiers L, Brown D, Parvanta S, Dolina S, Kelly B,
Dever J, Southwell BG, Sanders A, Augustson E. The

Smoking Cessation

SmokefreeTXT (SFTXT) study: web and mobile data
collection to evaluate smoking cessation for young
adults. JMIR Research Protocols 2016;5(2):e134.

Squiers LB, Augustson E, Brown D, Kelly B, Southwell B,
Dever J, Dolina S, Tzeng J, Parvanta S, Holt S, et al. An
experimental comparison of mobile texting programs
to help young adults quit smoking. Health Systems
2017;6(1):1-14.

SRNT Subcommittee on Biochemical Verification.
Biochemical verification of tobacco use and cessation.
Nicotine and Tobacco Research 2002;4(2):149-59.

Stead LF, Hartmann-Boyce J, Perera R, Lancaster T.
Telephone counselling for smoking cessation. Cochrane
Database of Systematic Reviews 2013, Issue 8. Art. No.:
CD002850. DOI: 10.1002/14651858.CD002850.pub3.

Strecher VJ, Kreuter M, Den Boer DJ, Kobrin S, Hospers
HJ, Skinner CS. The effects of computer-tailored
smoking cessation messages in family practice set-
tings. Journal of Family Practice 1994;39(3):262-70.

Strecher VJ, Shiffman S, West R. Randomized controlled
trial of a web-based computer-tailored smoking ces-
sation program as a supplement to nicotine patch
therapy. Addiction 2005;100(5):682-8.

Suiters K. Are your kids JUULing at school? 7 on your
side investigates, January 31, 2018; <http://wjla.com/
features/7-on-your-side/are-your-kids-juuling-at-
school-7-on-your-side-investigates>; accessed: August
9,2018.

Szatkowski L, McNeill A. Diverging trends in smoking
behaviors according to mental health status. Nicotine
and Tobacco Research 2015;17(3):356—-60.

Taber JM, Klein WM, Ferrer RA, Augustson E, Patrick H. A
pilot test of self-affirmations to promote smoking ces-
sation in a national smoking cessation text messaging
program. JMIR mHealth uHealth 2016;4(2):e71.

Teitell B. “Juuling”: The most widespread phenom-
enon you've never heard of. The Boston Globe,
November 16, 2017; <https:/www.bostonglobe.com/
metro/2017/11/15/where-teenagers-are-high-school-
bathrooms-vaping/IJ6xYWWIOTKqsUGTTIw4UO/story.
html>; accessed: August 9, 2018.

Torabi MR, Tao R, Jay SJ, Olcott C. A cross-sectional survey
on the inclusion of tobacco prevention/cessation,
nutrition/diet, and exercise physiology/fitness educa-
tion in medical school curricula. JAMA: the Journal of
the American Medical Association 2011;103(5):400-6.

Trinidad DR, Perez-Stable EJ, Messer K, White MM, Pierce
JP. Menthol cigarettes and smoking cessation among
racial/ethnic groups in the United States. Addiction
2010;105(Suppl 1):84-94.

U.S. Department of Health, Education, and Welfare.
Smoking and Health: Report of the Advisory Committee
to the Surgeon General of the Public Health Service.

Introduction, Conclusions, and the Evolving Landscape of Smoking Cessation 31


https://smokefree.gov/smokefreetxt
https://smokefree.gov/smokefreetxt
http://wjla.com/features/7-on-your-side/are-your-kids-juuling-at-school-7-on-your-side-investigates
http://wjla.com/features/7-on-your-side/are-your-kids-juuling-at-school-7-on-your-side-investigates
http://wjla.com/features/7-on-your-side/are-your-kids-juuling-at-school-7-on-your-side-investigates
https://www.bostonglobe.com/metro/2017/11/15/where-teenagers-are-high-school-bathrooms-vaping/IJ6xYWWlOTKqsUGTTlw4UO/story.html
https://www.bostonglobe.com/metro/2017/11/15/where-teenagers-are-high-school-bathrooms-vaping/IJ6xYWWlOTKqsUGTTlw4UO/story.html
https://www.bostonglobe.com/metro/2017/11/15/where-teenagers-are-high-school-bathrooms-vaping/IJ6xYWWlOTKqsUGTTlw4UO/story.html
https://www.bostonglobe.com/metro/2017/11/15/where-teenagers-are-high-school-bathrooms-vaping/IJ6xYWWlOTKqsUGTTlw4UO/story.html

A Report of the Surgeon General

Washington: U.S. Department of Health, Education,
and Welfare, Public Health Service, Center for Disease
Control, 1964. PHS Publication No. 1103.

U.S. Department of Health, Education, and Welfare.
Smoking and Health. A Report of the Surgeon General.
Washington: U.S. Department of Health, Education,
and Welfare, Office of the Assistant Secretary for
Health, Office on Smoking and Health, 1979. DHEW
Publication No. (PHS) 79-50066.

U.S. Department of Health and Human Services. The
Health Consequences of Smoking: Cancer. A Report of
the Surgeon General. Rockville (MD): U.S. Department
of Health and Human Services, Public Health Service,
Office on Smoking and Health, 1982. DHHS Publication
No. (PHS) 82-50179.

U.S. Department of Health and Human Services. The
Health Consequences of Smoking: Cardiovascular
Disease. A Report of the Surgeon General. Rockville
(MD): U.S. Department of Health and Human Services,
Public Health Service, Office on Smoking and Health,
1983. DHHS Publication No. (PHS) 84-50204.

U.S. Department of Health and Human Services.
The Health Consequences of Smoking: Chronic
Obstructive Lung Disease. A Report of the Surgeon
General. Rockville (MD): U.S. Department of Health
and Human Services, Public Health Service, Office
on Smoking and Health, 1984. DHHS Publication No.
(PHS) 84-50205.

U.S. Department of Health and Human Services. The
Health Consequences of Smoking: Nicotine Addiction.
A Report of the Surgeon General. Atlanta (GA): U.S.
Department of Health and Human Services, Public
Health Service, Centers for Disease Control, National
Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health, 1988.
DHHS Publication No. (CDC) 88-8406.

U.S. Department of Health and Human Services. Reducing
the Health Consequences of Smoking: 25 Years of
Progress. A Report of the Surgeon General. Rockville
(MD): U.S. Department of Health and Human Services,
Public Health Service, Centers for Disease Control,
National Center for Chronic Disease Prevention and
Health Promotion, Office on Smoking and Health,
1989. DHHS Publication No. (CDC) 89-8411.

U.S. Department of Health and Human Services. The
Health Benefits of Smoking Cessation: A Report of the
Surgeon General. Rockville (MD): U.S. Department
of Health and Human Services, Centers for Disease
Control, National Center for Chronic Disease Prevention
and Health Promotion, Office on Smoking and Health,
1990. DHHS Publication No. (CDC) 90-8416.

U.S. Department of Health and Human Services. The
Health Consequences of Smoking: A Report of the

32 Chapter 1

Surgeon 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, 2004.

U.S. Department of Health and Human Services. How
Tobacco Smoke Causes Disease—The Biology and
Behavioral Basis for Smoking-Attributable Disease:
A Report of the Surgeon 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, 2010.

U.S. Department of Health and Human Services. The
Health Consequences of Smoking—50 Years of
Progress: A Report of the Surgeon 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, 2014.

U.S. Department of Health and Human Services.
E-Cigarette Use Among Youth and Young Adults. A
Report of the Surgeon 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 2016.

U.S. Department of Justice. Print corrective statements—
exhibit 3: newspaper exemplars, October 2, 2017a;
<https://www.justice.gov/opa/press-release/file/1013581/
download>; accessed: April 11, 2019.

U.S. Department of Justice. Tobacco companies to begin
issuing court-ordered statements in tobacco racketeering
suit [press release], November 22, 2017b; <https:/www.
justice.gov/opa/pr/tobacco-companies-begin-issuing-
court-ordered-statements-tobacco-racketeering-suit>;
accessed: April 11, 2019.

U.S. Food and Drug Administration. Statement from FDA
Commissioner Scott Gottlieb, M.D., on new enforce-
ment actions and a Youth Tobacco Prevention Plan
to stop youth use of, and access to, JUUL and other
e-cigarettes [pressrelease], April 24,2018; <https://www.
fda.gov/NewsEvents/Newsroom/PressAnnouncements/
ucm605432.htm>; accessed: August 9, 2018.

U.S. Food and Drug Administration (FDA). Want to Quit
Smoking? FDA-Approved Products Can Help [consumer
update], 2017; <https://www.fda.gov/ForConsumers/
ConsumerUpdates/ucm198176.htm>; accessed: August
1,2018.

U.S. Preventive Services Task Force. Final Update
Summary: Tobacco Smoking Cessation in Adults,
Including Pregnant Women: Behavioral and
Pharmacotherapy Interventions, September 2015;


https://www.justice.gov/opa/press-release/file/1013581/download
https://www.justice.gov/opa/press-release/file/1013581/download
https://www.justice.gov/opa/pr/tobacco-companies-begin-issuing-court-ordered-statements-tobacco-racketeering-suit
https://www.justice.gov/opa/pr/tobacco-companies-begin-issuing-court-ordered-statements-tobacco-racketeering-suit
https://www.justice.gov/opa/pr/tobacco-companies-begin-issuing-court-ordered-statements-tobacco-racketeering-suit
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm605432.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm605432.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm605432.htm
https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm198176.htm
https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm198176.htm

<https://www.uspreventiveservicestaskforce.org/
Page/Document/UpdateSummaryFinal/tobacco-use-
in-adults-and-pregnant-women-counseling-and-
interventions1>; accessed: May 24, 2017.

UssherM, Beard E, Abikoye G, Hajek P, West R. Urge to smoke
over 52 weeks of abstinence. Psychopharmacology
2013;226(1):83-9.

Vidrine JI, Shete S, Cao Y, Greisinger A, Harmonson
P, Sharp B, Miles L, Zbikowski SM, Wetter DW. Ask-
Advise-Connect: a new approach to smoking treat-
ment delivery in health care settings. JAMA Internal
Medicine 2013;173(6):458-64.

Villanti AC, Mowery PD, Delnevo CD, Niaura RS, Abrams
DB, Giovino GA. Changes in the prevalence and corre-
lates of menthol cigarette use in the USA, 2004-2014.
Tobacco Control 2016;25(Suppl 2):ii14-ii20.

Vogt F, Hall S, Marteau TM. General practitioners’ and
family physicians’ negative beliefs and attitudes towards
discussing smoking cessation with patients: a system-
atic review. Addiction 2005;100(10):1423-31.

Wang TW, Asman K, Gentzke AS, Cullen KA, Holder-Hayes
E, Reyes-Guzman C, Jamal A, Neff L, King BA. Tobacco
product useamong adults—United States,2017. Morbidity
and Mortality Weekly Report 2018;67(44):1225-32.

Wang TW, Kenemer B, Tynan MA, Singh T, King B.
Consumption of combustible and smokeless tobacco—
United States, 2000-2015. Morbidity and Mortality
Weekly Report 2016;65(48):1357-63.

Warner KE, Mendez D. E-cigarettes: comparing the pos-
sible risks of increasing smoking initiation with the
potential benefits of increasing smoking cessation.
Nicotine and Tobacco Research 2019;21(1):41-7.

Wells Fargo Securities. Nielsen: Tobacco “All Channel”
Data: Marlboro Vol Weak But Share Pressures Ease.

Smoking Cessation

Equity Research. San Francisco (CA): Wells Fargo
Securities, 2018.

West R, May S, West M, Croghan E, McEwen A. Performance
of English stop smoking services in first 10 years: anal-
ysis of service monitoring data. BMJ 2013;347:f4921.

Wetter DW, McClure JB, de Moor C, Cofta-Gunn L,
Cummings S, Cinciripini PM, Gritz ER. Concomitant
use of cigarettes and smokeless tobacco: preva-
lence, correlates, and predictors of tobacco cessation.
Preventive Medicine 2002;34(6):638—48.

Whittaker R, McRobbie H, Bullen C, Rodgers A, Gu Y.
Mobile phone-based interventions for smoking cessa-
tion. Cochrane Database of Systematic Reviews 2016,
Issue 4. Art. No.: CD006611. DOI: 10.1002/14651858.
CD006611.pub4.

Willett JG, Bennett M, Hair EC, Xiao H, Greenberg MS,
Harvey E, Cantrell J, Vallone D. Recognition, use and
perceptions of JUUL among youth and young adults.
Tobacco Control 2018.

Zhang L, Malarcher A, Mann N, Campbell K, Davis K,
Anderson C, Alexander R, Rodes R. The influence of
state-specific quitline numbers on call volume during
a national tobacco education campaign promoting
1-800-QUIT-NOW. Nicotine and Tobacco Research
2016;18(8):1780-5.

Zhu SH, Lee M, Zhuang YL, Gamst A, Wolfson T.
Interventions to increase smoking cessation at the
population level: how much progress has been made in
thelast two decades? Tobacco Conitrol 2012;21(2):110-8.

Zhu SH, Stretch V, Balabanis M, Rosbrook B, Sadler G,
Pierce JP. Telephone counseling for smoking cessation:
effects of single-session and multiple-session interven-
tions. Journal of Consulting and Clinical Psychology
1996;64(1):202-11.

Introduction, Conclusions, and the Evolving Landscape of Smoking Cessation 33


https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/tobacco-use-in-adults-and-pregnant-women-counseling-and-interventions1
https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/tobacco-use-in-adults-and-pregnant-women-counseling-and-interventions1
https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/tobacco-use-in-adults-and-pregnant-women-counseling-and-interventions1
https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/tobacco-use-in-adults-and-pregnant-women-counseling-and-interventions1




Chapter 2

Patterns of Smoking Cessation Among U.S. Adults,

Young Adults, and Youth

Introduction 37
Data Sources 37
Key Epidemiologic Measures 42

Trends in Current and Former Cigarette Smoking 43

Adults 43
Young Adults 45
Youth 45

Changing Characteristics of Current Cigarette Smokers 47

Adults 47
Young Adults 51
Youth 51

Key Disparities in Current Cigarette Smoking Among Adults and Youth

Disparities by Behavioral Health Condition 57

Disparities by Chronic Disease Status 57

Disparities by Geographic Location 57

Disparities by Sexual Orientation and Gender Identity 58
Disparities in Smoking in Pregnant Women 58

Disparities in Smoking Among Active Duty Service Members 59
Correlation of Smoking-Related Risk Factors 59

Cigarette Smoking Cessation Among Adults and Youth 59

Recent Successful Cessation 59
Adults 61
Quit Ratio 61
Adults 61
Young Adults 66
Youth 66
Trends in the Cessation Continuum for Current Smokers 66
Attempts to Quit Smoking During the Past Year 67
Trends in Attempts to Quit Smoking During the Past Year 71
Number and Duration of Quit Attempts During the Past Year 71
Interest in Quitting Smoking 78
Trends in Interest in Quitting Smoking 78
History of a Quit Attempt 79

57

35



Other Tobacco Products: Use and Cessation 80

Adults 80
Young Adults 84
Youth &4

Clinical Interventions for Smoking Cessation: Prevalence and Trends 86

Screening for Tobacco Use and Receipt of Advice to Quit from Health Professionals
Adults 86
Young Adults 90

Youth 93
Use of Counseling and Medications to Quit Smoking 93
Adults 93
Young Adults 95
Youth 95
Use of Other Cessation Strategies 97
Adults 97
Young Adults 100
Youth 100

Key Disparities in Cessation Among Adults 700
Summary of the Evidence and Implications 702
Conclusions 104

References 105

36

86



Introduction

Smoking Cessation

This chapter documents key patterns and trends in
cigarette smoking cessation in the United States among
adults overall (persons 18 years of age and older), young
adults (18-24 years of age), and youth (12-17 years of age).
The chapter also reviews the changing demographic and
smoking-related characteristics of cigarette smokers, with
a focus on how these changes may influence future trends
in cessation.

This chapter also describes persistent disparities
in cessation by age, race/ethnicity, level of education,
status of health insurance, and other demographic char-
acteristics. In addition, this chapter highlights trends and
recent findings for several different measures, including
the quit ratio (the proportion of ever smokers who are
former smokers); recent successful cessation; past-year

Data Sources

quit attempts; interest in quitting; receipt of cessation
advice from healthcare professionals; and use of effective
cessation strategies, such as counseling and medication.
As with previous Surgeon General’s reports, this chapter
focuses primarily on cigarette smoking (U.S. Department
of Health and Human Services [USDHHS] 1990, 2014);
however, given the shifting patterns of tobacco product
use in the United States, it also touches on cessation as
it relates to all tobacco products. Monitoring key trends
and current patterns in tobacco use and cessation is crit-
ical for informing the development and implementa-
tion of policies and programs to increase cessation and,
as a result, reduce the morbidity, mortality, and associ-
ated financial costs caused by tobacco product use in the
United States.

A variety of national surveillance systems in the
United States collect data on smoking cessation among
adults and youth. These systems typically collect an array
of information on cigarette smoking history; use of other
tobacco products; and various aspects of cessation, such
as quit intentions, quit attempts, and successful cessation.
These surveys use different data collection methods and
may define specific cessation behaviors using comparable,
but not identical, approaches. Accordingly, it is important
to monitor the results from national surveys that include
cessation-related data involving adults, young adults, and
youth to create a comprehensive picture of cessation prev-
alence and patterns.

Appendix 2.1 describes the surveys referenced in
this chapter, all of which are cross-sectional except for
the Population Assessment of Tobacco and Health (PATH)
Study. The primary source for data on adults was the
National Health Interview Survey (NHIS), and the pri-
mary sources for data on youth were the national Youth
Risk Behavior Survey (YRBS), conducted as part of the
Youth Risk Behavior Surveillance System (YRBSS), and
the National Youth Tobacco Survey (NYTS) (Table 2.1).
These surveys were chosen because of their scientific and
methodologic reliability and validity and because they
are conducted as part of long-standing surveillance sys-
tems (Thacker et al. 1988; Centers for Disease Control and
Prevention [CDC] 2001). Additionally, most of these sur-
veys have historically been used to track progress toward
national cessation goals, including the U.S. Department

of Health and Human Services’ Healthy People initiative
(Office of Disease Prevention and Health Promotion n.d.b).
These data systems have additional strengths,
including the timeliness of data releases and proven data
collection methodologies, which use anonymous or con-
fidential self-reported surveys that yield relatively high
response rates. Self-reported data have been found to
adequately reflect patterns of cigarette smoking among
adults, including whether a respondent who has smoked
in the past is currently not smoking, using scientifically
validated biomarkers and other approaches (Connor
Gorber et al. 2009; Wong et al. 2012); however, few studies
have examined the validity of other cessation-related mea-
sures (Brigham et al. 2010; Persoskie and Nelson 2013).
NHIS, which has been a major source of health data
among the U.S. adult population since the 1950s, is an
annual household interview survey of the civilian, non-
institutionalized population. At the time this report was
compiled, NHIS data on cigarette smoking among adults
18 years of age and older were available from 1965 to 2017,
and data on cigarette smoking cessation for daily smokers
and nondaily smokers were available from 1997 to 2017. In
addition, since 2000, NHIS has fielded a CCS every 5 years,
which includes detailed questions on cigarette smoking
cessation; NHIS also fielded the CCS in 1987 and 1992, but
the cessation questions were not consistent between these
surveys. Therefore, for analyses of adult cessation trends,
the present report uses the longest series of years available
for each cessation measure. Data on the characteristics of
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Table 2.1 Sources of national survey data on smoking cessation used for this report, 1965-2017; United States

BRFSS HINTS MTF NAMCS NATS NHIS NYTS PATH TUS-CPS YRBS
Sponsoring Centers for Health National Institute ~ Centers for Centers for National Center ~ Centers for U.S. Food National Cancer  Centers for
agency or Disease Control ~ Communication  on Drug Abuse, Disease Control ~ Disease Control ~ for Health Disease Control ~ and Drug Institute Disease Control
organization and Prevention; and Informatics ~ administered by  and Prevention and Prevention Statistics and Prevention Administration; (2014-2015 wave  and Prevention
Health Resources Research Branch, the University and U.S. Food (with support National Institute cosponsored by
and Services Division of of Michigan’s and Drug from U.S. Food on Drug Abuse the U.S. Food
Administration; ~ Cancer Control Institute for Administration and Drug and Drug
Administration and Population Social Research Administration Administration)
on Aging; U.S. Sciences, since 2011)
Department of National Cancer
Veterans Affairs;  Institute
and Substance
Abuse and Mental
Health Services
Administration
Type Cross-sectional Cross-sectional Cross-sectional Cross-sectional Cross-sectional Cross-sectional Cross-sectional Longitudinal Cross-sectional Cross-sectional
and longitudinal and longitudinal
Years 2017 2017 2011-2017 2004-2011 2013-2014 1965-2017; 1999, 2000, 2002, 2013-2014, 2001-2002, 1991, 1993, 1995,
Cancer Control 2004, 2006, 2009, 2014-2015 2003, 2006-2007, 1997, 1999, 2001,
Supplements 2015, and 2017 2010-2011,and 2003, 2005, 2007,
2000, 2005, 2010, 2014-2015 2009, 2011, 2013,
and 2015 2015, and 2017
Mode Telephone-based ~ Household- School-based, e Review medical Telephone-based Computer- School-based, Computer- Questionnaire School-based,
questionnaire based, mailed self-administered records for questionnaire assisted personal  self-administered assisted personal via telephone self-administered
that state health  questionnaire questionnaire information interview questionnaire interview and in-person questionnaire
departments about patient (paper-based) interviews (paper-based)

conduct monthly
over landline

and cellular
telephones using
a standardized
questionnaire
and technical and
methodologic
assistance
provided by CDC

visits
Interview
physicians and
community
health center
providers
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Table 2.1 Continued

Smoking Cessation

BRFSS HINTS MTF NAMCS NATS NHIS NYTS PATH TUS-CPS YRBS
Response rate 2017: 45.9% ® 2017:25.0% e 2015: e 2009: 62.4% 2013-2014: ° 2015% e 2015: e 2013-2014: 2014-2015: e 2015:

e HINTS-FDA: — 12th-grade ¢ 2010:57.3% 36.1% overall — Household: — School: - 74.0% Average self- — School:
34.1% (NCI RR: 83% e 2011:54.1% (47.6% landline 70.1% 72.6% (adult) response rate 69%
2017a) — Schools: 382 ¢ 2012:39.4% and 17.1%, — Family: — Student: - 78.4% (for all waves — Student:

e HINTS 5 e 2016: e 2013:40.4% cellular) 69.3% 87.4% (youth) combined) 54.2% 86%
Cycle 1 (2017): — 12th-grade ¢ 2014:39.0% — Sample — Overall: ° 2014-2015: — Overall:
32.4% (NCI RR: 80% e 2015:29.6% adult: 63.4% 63.4% - 83.1% 60%
2017b) — Schools: 372 ¢ 2016: 32.7% ° 20162 e 2016: (adult) ° 2017:

° 2017: — Household: — School: - 88.4% — School:
— 12th-grade 67.9% 81.5% (youth) 75%
RR: 79% — Family: — Student: — Student:
67.1% 87.9% 81%
— Sample — Overall: — Overall:
adult: 61.9% 71.6% 60%
° 2017 ° 2017:
— Household: — School:
66.5% 76.8%
— Family: — Student:
65.7% 88.7%
— Sample — Overall:
adult: 53.0% 68.1%
e For years

1997-2017, the
question about
a past-year
quit attempt
was asked of
all current
cigarette
smokers
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Table 2.1 Continued

BRFSS HINTS MTF NAMCS NATS NHIS NYTS PATH TUS-CPS YRBS
Sample size 2017: 450,016 e 2017: 3,335 e 2015: e Patient records 2013-2014: e Adults >18 e Students in e 2013-2014: 2014-2015: e Students in
e HINTS-FDA: — 12th-grade extracted: 75,233 years of age: grades 6-12: 45,971 (32,320 163,920 grades 9-12:
1,736 students: — 2009: respondents — 2015: 33,672 - 2015:17,711 adults/16,651 — 2015: 15,624
e HINTS 5 13,730 32,281 from  (70% landline — 2016: 33,028 — 2016: 20,675 youth) — 2017: 14,765
Cycle 1 (2017): — Schools: 382 a sample and 30% cellular) — 2017: 26,742 - 2017:17,872 o 2014-2015:
3,285 e 2016: of 3,319 e Overall 40,534 (28,362
— 12th-grade physicians households: adults/12,172
students: 2010: — 2015: 41,493 youth)
12,600 31,229 from — 2016: 30,220
— Schools: 372 a sample — 2017: 32,617
e 2017: of 3,525
— 12th-grade physicians
students 2011:
13,522 30,872 from
— Schools: 360 a sample
of 3,819
physicians
2012:
76,330 from
a sample
of 15,740
physicians

2013:
54,873 from
a sample

of 11,212
physicians
2014:
45,710 from
a sample

of 9,989
physicians
2015:
28,332 from
a sample

of 8,091
physicians
2016:
13,165 from
a sample

of 3,699
physicians
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Table 2.1 Continued

Smoking Cessation

BRFSS HINTS MTF NAMCS NATS NHIS NYTS PATH TUS-CPS YRBS
Cessation Quit ratio Use of Internet- Interest in e Screening for Advice to quit Quit ratio, Advice to quit and  Quit attempts, Past-year quit Past-year quit
measure(s) based programs quitting tobacco use recent successful  use of counseling  quit ratio, recent  attempts, interest attempt

or tools in quit
attempts

e Counseling
for use of or
exposure to
tobacco

cessation, past-
year quit attempt,
Cancer Control
Supplements,
interest in
cessation,
provider advice
to quit, and

use of effective
treatments

and medications
to quit?

successful
cessation; use of
NRT, medications,
or counseling

to quit

in quitting,
recent smoking
cessation, or
receipt of medical
doctor’s advice

to quit

Notes: BRFSS = Behavioral Risk Factor Surveillance System; CDC = Centers for Disease Control and Prevention; HINTS = Health Information National Trends Survey; MTF = Monitoring the Future;
NATS = National Adult Tobacco Survey; NAMCS = National Ambulatory Medical Care Survey; NHIS = National Health Interview Survey; NYTS = National Youth Tobacco Survey; PATH = Population
Assessment of Tobacco and Health; RR = relative risk; TUS-CPS = Tobacco Use Supplement to the Current Population Survey; YRBS = National Youth Risk Behavior Survey.

2RR for household component, and unconditional RR for family and sample adult components.
bThe measure of advice to quit has changed over time: 2009 (“During the past 12 months, did a medical doctor, dentist, or nurse tell you to stop smoking?”) and 2015 (“During the past 12 months,
did any doctor, dentist, or nurse give you advice not to use tobacco that is smoked or put in your mouth?”). In 2017, NYTS did not contain either of these measures (advice to quit; use of counseling/
cessation medications). There are other cessation measures that are not listed here (e.g., thinking about quitting during the past 12 months, and stopped using because trying to quit).
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cigarette smokers are reviewed beginning with the year
2000 to correspond with the available cessation data.
YRBSS monitors six categories of health-related
behaviors that contribute to the leading causes of death
and disability among youth and adults. In operation since
1991, the national YRBS is a biennial survey that utilizes
probability samples of students in public and private high
schools; students anonymously complete questionnaires
administered in schools. The survey is nationally repre-
sentative of the U.S. high school population. This Surgeon
General’s report uses biennial data from the national YRBS
to examine trends in youth cigarette smoking and past-
year quit attempts among current cigarette smokers. For
trends in cigarette smoking cessation among youth, this
report uses biennial data from 1991 to 2015 from the
national YRBS. However, this report does not include state
and local data from YRBS surveys because (a) only one state
and two districts produced weighted data for all years of
the YRBS and (b) some of these surveys had small sample
sizes for the measures examined in this report (CDC 2013).
NYTS is a cross-sectional, voluntary, school-based,
self-administered, pencil-and-paper survey of U.S. middle
and high school students. A three-stage cluster sampling
procedure is used to generate a nationally representative
sample of U.S. students who attend public and private
schools in grades 6-12. Because the NYTS is a tobacco-
focused survey as opposed to a general health survey, it
collects more comprehensive data than YRBS on a variety
of tobacco-related measures from middle school and high

Key Epidemiologic Measures

school students, including tobacco product use, smoking
cessation, exposure to secondhand smoke, tobacco-related
knowledge and attitudes, access to tobacco products, and
other tobacco-related indicators. The NYTS has been con-
ducted most years since 1999. This chapter examined data
from 2000, 2004, 2009, and 2015, corresponding roughly
with the years of adult data from the NHIS Cancer Control
Supplement (CCS). In 2017, the most recent wave of data
available at the time this report was compiled, cessation
of all tobacco products was assessed, and separate ques-
tions were not asked about cigarette smoking cessation
specifically.

As reviewed in more detail in Appendix 2.1, this
chapter also considers other sources of data, including
the Tobacco Use Supplement to the Current Population
Survey (TUS-CPS), the Behavioral Risk Factor Surveillance
System (BRFSS), the National Adult Tobacco Survey
(NATS), the National Ambulatory Medical Care Survey
(NAMCS), the Health Information National Trends Survey
(HINTS), and the Monitoring the Future (MTF) Study. Data
from Nielsen Retail Management Services were also used
to assess sales of over-the-counter nicotine replacement
therapy (NRT). The data contain projected NRT sales from
two major retail channels: expanded all outlets combined
and convenience stores. The former category includes
aggregated sales from food stores, drug stores, mass mer-
chandizers, club stores, dollar stores, and military com-
missaries. In addition, published baseline and longitudinal
analyses from the PATH Study are summarized.

Appendix 2.2 defines the survey measures used in
this chapter. In brief, this chapter examines a variety of
epidemiologic areas related to cigarette smoking and ces-
sation, including trends in current and former cigarette
smoking and the smoking characteristics of adult and
youth current cigarette smokers; disparities in current
smoking, trends in the quit ratio, recent successful ces-
sation, past-year quit attempts, current interest in quit-
ting, and ever trying to quit smoking cigarettes among
adult and youth smokers; tobacco screening and advice
to quit delivered by health professionals; counseling and
use of Food and Drug Administration (FDA)-approved
medications for smoking cessation; use of other strat-
egies for smoking cessation; and disparities in smoking
cessation. This chapter also briefly addresses cessation of
other tobacco products to the extent possible, given that
national surveys include few measures of cessation for
noncigarette tobacco products. Patterns of use of nonciga-
rette tobacco products were included in the 2014 Surgeon
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General’s report (USDHHS 2014). However, because lim-
ited cessation information is available for noncigarette
tobacco products, this report does not review trends in the
use of these products and changes in the characteristics of
the populations that use these products.

Data are presented in an order that first highlights
the primary public health goal of tobacco use cessation
(i.e., successful cessation), including the following three
measures: prevalence of former smoking (persons who
ever smoked >100 cigarettes who do not currently smoke),
quit ratio (the proportion of ever smokers who are former
smokers), and prevalence of recent smoking cessation (per-
sons who quit smoking for >6 months in the past year).
These measures are then followed by intermediary mea-
sures that reflect a smoker’s journey to cessation (i.e., the
cessation continuum), starting with the most proximate
measure (prevalence of past-year quit attempts) and moving
backward on the continuum from assessing a smoker’s cur-
rent interest in quitting completely to whether he or she



has ever made a quit attempt (Institute of Medicine 2007).
The chapter concludes by examining tobacco screening and
cessation interventions provided by health professionals
and the utilization of other selected cessation strategies.
For adults overall, the most recent year of data from
NHIS is presented for each indicator by key demographic
characteristics (e.g., sex, age [18-24, 25-44, and 45-64 years
of age and 65 years of age and older], race/ethnicity, level
of education, geographic region, and status of health
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insurance), followed by trends over time among adults
for men and women overall and for non-Hispanic Whites
(hereafter referred to as Whites), non-Hispanic Blacks
(hereafter referred to as Blacks), and Hispanics. These data
on adults are then followed by corresponding sections for
analyses on young adults (18-24 years of age) and youth
from various data sources. Some measures for young
adults are missing, and statistically stable estimates could
not be produced because of small sample sizes.

Trends in Current and Former Cigarette Smoking

Tests for linear and quadratic (nonlinear) trends were
performed and controlled for variations in sex and race/
ethnicity over time. Models for adults overall controlled for
age over time, and models for youth controlled for grade
level. A test for linear trend is statistically significant if a
straight line (indicating a consistent increase or decrease)
fits the adjusted data significantly better than no linear
trend (i.e., the null hypothesis of no linear trend over time
is rejected). Similarly, a test for quadratic trend is statisti-
cally significant if a curved line with one bend (indicating
an accelerated or decelerated rate of change during the
assessed period) fits the adjusted data better than no qua-
dratic trend. Quadratic trends were initially assessed. If the
quadratic trend was not statistically significant, then tests
for linear trends were performed. Tests for other time func-
tions (i.e., trend shapes) were not assessed; it is possible
that other time functions could also fit the data.

Adults

The NHIS definition of current cigarette smoking
has changed over time. For the purposes of this report,
the definition of current smoking has been standard-
ized. Specifically, current cigarette smokers are defined as
those who smoked at least 100 cigarettes in their lifetime
and who smoked every day or on some days at the time of
the survey. Former cigarette smokers are defined as those
who smoked at least 100 cigarettes during their lifetime
but were not smoking at the time of the survey.

Among adults in 2018, the prevalence of current
cigarette smoking was 13.8%, the lowest measured prev-
alence among U.S. adults since NHIS data collection for
this measure began in 1965; the prevalence of former
cigarette smoking was 20.9% (NHIS, public use data,
2018) (Blackwell and Villarroel 2018; Wang et al. 2018a).
From 1965 to 2017, the prevalence of current smoking
declined by 36.2 percentage points (relative percentage
change: 69.6%) among men (from 52.0% to 15.8%)

and 21.9 percentage points (relative percentage change:
64.2%) among women (from 34.1% to 12.2%) (p <0.001
for quadratic trend for both groups) (Figure 2.1). The
prevalence of former smoking among all men peaked in
1985 (at 30.9%), and the prevalence of former smoking
among women peaked in 1994 (at 20.0%) (p <0.001 for
quadratic trend for both groups). Among men, 1991 was
the first year in which the prevalence of former smoking
was higher than the prevalence of current smoking; how-
ever, not until 2010-2017 was the prevalence of former
smoking consistently greater each year than the preva-
lence of current smoking. Among women, the prevalence
of former smoking first surpassed the prevalence of cur-
rent smoking in 2011 and remained higher through 2017.

Declines in the prevalence of current smoking
were also observed across racial and ethnic subgroups
(Figure 2.2) (p <0.001 for linear trend for Whites from
42.2% in 1965 to 15.2% in 2017, Blacks [p <0.001 for linear
trend] from 46.0% in 1965 to 14.9% in 2017, and Hispanics
[p <0.0001 for linear trend] from 31.6% in 1978 to 9.9%
in 2017). Although the prevalence of former smoking
exceeded the prevalence of current smoking among
Whites during 2002-2017 and among Hispanics during
2014-2017, the prevalence of former smoking among
Blacks never exceeded the prevalence of current cigarette
smoking during 1965-2017 (p <0.001 for quadratic trends
for former smoking among Whites and Blacks and a linear
trend [p <0.001] for Hispanics). The pattern of lower prev-
alence of former smoking than current smoking among
Blacks may be the result of both their lower prevalence of
initiation and their lower quit ratios compared with other
racial/ethnic groups (USDHHS 2014).

It is important to note that the definition of a
former smoker is broad and contains both persons who
quit many years ago and persons who are actively trying
to quit (i.e., they were not smoking at the time of the
survey but could have quit for only 1 day). Decreases in
the prevalence of former cigarette smoking among adults
during the past 20-30 years primarily reflect decreases in
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Figure 2.1 Trends in prevalence (%) of current and former cigarette smoking among adults 18 years of age and
older, by sex; National Health Interview Survey (NHIS) 1965-2017; United States
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Source: NHIS, National Center for Health Statistics, public use data, 1965-2017.
Note: From 1965 to 2017, data were reported for the following years: 1965, 1966, 1970, 1974, 1976-1980, 1983, 1985, 1987, 1988,
1990-1995, and 1997-2017.

Figure 2.2 Trends in prevalence (%) of current and former cigarette smoking among adults 18 years of age and
older, by race/ethnicity; National Health Interview Survey (NHIS) 1965-2017; United States
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bData were statistically unreliable (relative standard error >30% or denominator <50 sample cases) for the following years: 1980,
1987, 1992-1995, 2002, 2003, 2005, 2007-2013, and 2015-2017.

®Data were statistically unreliable (relative standard error >30% or denominator <50 sample cases) for 1992 and 2016.
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cigarette smoking initiation, as illustrated by data from
birth cohorts (USDHHS 2014). Specifically, this means
that the prevalence of former smoking has primarily
decreased because youth and young adults, in particular,
are less likely to initiate cigarette smoking than they might
have been in the past. Therefore, the pool of persons who
are eligible to quit has decreased over time. Nevertheless,
during the past decade, adult former cigarette smokers
have become more common than current smokers, with
the exception of Black adults.

Young Adults

Current cigarette smokers are defined as those
who smoked at least 100 cigarettes in their lifetime and
who smoked every day or on some days at the time of the
survey. Among U.S. young adults (18-24 years of age) in
2017, the prevalence of current cigarette smoking was
10.4%, and the prevalence of former cigarette smoking was
5.1% (NHIS, public use data, 2017) (Wang et al. 2018a).
Similar to data for adults overall, the prevalence of current
smoking during 1965-2017 declined by 42.3 percentage
points (relative percentage change: 77.9%) among young
adult men (from 54.3% in 1965 to 12.0% in 2015; p <0.001
for linear trend) and 29.6 percentage points (relative per-
centage change: 77.1%) among young adult women (from
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38.4% in 1965 to 8.8% in 2017; p <0.001 for quadratic
trend) (Figure 2.3). In contrast to the findings for adults
overall, the prevalence of former smoking among young
adult men peaked in 1977 (at 13.6%), and the prevalence
of former smoking among young adult women peaked
in 1978 (at 10.4%). Among young adult men and young
adult women, the prevalence of former smoking has never
exceeded the prevalence of current smoking (Figure 2.3).

Declines in the prevalence of current smoking
among young adults across racial and ethnic subgroups
were also similar to those for adults overall (Figure 2.4),
declining for young adult Whites from 45.4% in 1965 to
13.5% in 2017 (p <0.001 for quadratic trend), for young
adult Blacks from 49.2% in 1965 to 8.6% in 2017 (p <0.001
for quadratic trend), and for young adult Hispanics from
36.1% in 1978 to 5.6% in 2017 (p <0.001 for linear trend)
(Figure 2.4). In contrast to the findings for adults overall,
the prevalence of former smoking among young adults in
any of the three racial/ethnic groups never exceeded the
prevalence of current smoking (Figure 2.4).

Youth

Current cigarette smoking in YRBS is defined as
having smoked cigarettes on at least 1 day during the
30 days before the survey. In 2017, the prevalence of current

Figure 2.3 Trends in prevalence (%) of current and former cigarette smoking among young adults 18-24 years of
age, by sex; National Health Interview Survey (NHIS) 1965-2017; United States
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1990-1995, and 1997-2017.
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Figure 2.4 Trends in prevalence (%) of current and former cigarette smoking among young adults 18-24 years of
age, by race/ethnicity; National Health Interview Survey (NHIS) 1965-2017; United States
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Source: NHIS, National Center for Health Statistics, public use data, 1965-2017.
Note: From 1965 to 2017, data were reported for the following years: 1965, 1966, 1970, 1974, 1976-1980, 1983, 1985, 1987, 1988,

1990-1995, and 1997-2017.

@Data were not collected for 1965, 1966, 1970, 1974, 1976, and 1977.

bData were statistically unreliable (relative standard error >30% or denominator <50 sample cases) for the following years: 1980,

1987, 1992-1995, 2002, 2003, 2005, 2007-2013, and 2015-2017.

®Data were statistically unreliable (relative standard error >30% or denominator <50 sample cases) for 1992 and 2016.

smoking among U.S. students in grades 9-12 was 8.8%
(Kann et al. 2018). Many youth experiment with cigarette
smoking, and some progress to a more established pattern
of smoking. Those with a more established pattern may be
particularly important to study for future cessation trends,
as they are most likely to become adult smokers (USDHHS
2012). Among students in grades 9-12, the prevalence of
current frequent cigarette smoking (ever smokers who
had smoked 20 or more days during the past 30 days)
was 2.7% (Kann et al. 2018). The prevalence of current
smoking increased during 1991-1997 (27.5-36.4%) and
then decreased during 1997-2017 (36.4-8.8%), and a sig-
nificant quadratic trend was observed (Kann et al. 2018).
Similarly, the prevalence of current frequent smoking
increased during 1991-1999 (12.8-17.0%) and then
decreased during 2001-2017 (13.9-2.7%), and a signifi-
cant quadratic trend was also observed (Figure 2.5).

Similar nonlinear trends in these measures over time
were observed by sex (YRBS, public use data, 1991-2017)
and race/ethnicity (Figures 2.6a and 2.6b). The prevalence
of current frequent smoking was consistently and statisti-
cally higher in Whites than in Blacks and Hispanics.

The YRBS does not contain a measure of former
smoking that is similar to the NHIS measure of former
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smoking for adults (i.e., ever smoked at least 100 ciga-
rettes but was not a current smoker at the time of the
survey). However, during 2001-2013, the YRBS asked
students whether they had ever smoked daily. Students
who were former daily smokers (i.e., ever smokers who
were not smoking currently but reported smoking daily
in the past) presumably include the majority of youth who
had smoked at least 100 cigarettes and had since stopped
smoking. In 2013, the prevalence of former daily smoking
(i.e., ever daily smokers who reported no current smoking)
among students in grades 9-12 was 1.3%, and the preva-
lence of former nondaily smoking was 22.2% (Figure 2.5).
From 2001 to 2013, a nonlinear decrease was observed
in the prevalence of former daily smoking, and the prev-
alence of former nondaily smoking decreased linearly.
Similar patterns were observed among females (YRBS,
public use data, 2001-2013) and Whites (Figure 2.6b). In
contrast, males (YRBS, public use data, 2001-2013) and
Blacks (Figure 2.6b) had linear decreases for former daily
smoking, but changes in this measure were not observed
among Hispanics. In addition, nonlinear decreases in
former nondaily smoking occurred among Blacks.

For all years, the prevalence of former nondaily
smoking was higher than the prevalence of current
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Figure 2.5 Trends in prevalence (%) of current frequent?, former daily?, and former nondaily® cigarette smoking
among high school students; National Youth Risk Behavior Survey (YRBS) 1991-2017; United States
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Source: YRBS, Centers for Disease Control and Prevention, public use data, 1991-2017.
Nofte: The question about daily smoking was not asked in 2015 and 2017.

aStudents who answered “yes” to “have you ever smoked” and “yes” to “do you currently smoke?”; and reported smoking on >19 days

during the past 30 days.

bStudents who answered “yes” to “have you ever smoked” and “no” to “do you currently smoke?” and answered “yes” to “ever daily.”
CStudents who answered “yes” to “have you ever smoked” and “no” to “do you currently smoke?” and answered “no” to “ever daily.”

frequent and former daily smoking (Figure 2.5), indi-
cating high percentages of youth tried (i.e., experimented
with), but did not maintain, cigarette smoking. In con-
trast, the low prevalence of former daily smokers most

likely reflects the low prevalence of daily smoking among
students in grades 9-12 and the low prevalence of cessa-
tion among those who only recently became daily smokers
(Fiore et al. 2008; USDHHS 2014).

Changing Characteristics of Current Cigarette Smokers

Adults

Demographic characteristics of current adult cig-
arette smokers have changed in recent years, reflecting
changes in demographics of the U.S. population and
advancements in national and state tobacco prevention
and control policies (Howden and Meyer 2011; Humes
et al. 2011; Ryan and Bauman 2016; National Center for
Health Statistics 2018). These changes may have affected
levels of interest in quitting cigarettes, the prevalence
of quit attempts, and the prevalence of successful cessa-
tion. For example, during 2000-2017, notable changes
occurred across several demographic variables (Table 2.2):

e During 2000-2017, the proportion of current
smokers who were 45-64 years of age increased

from 30.9% to 39.9%, and the proportion of cur-
rent smokers who were 65 years of age and older
rose from 6.8% to 11.8%. Conversely, during this
period, the proportions of current smokers who were
18-24 or 25-44 years of age decreased, reflecting the
decreased initiation of smoking among youth since
1997 (USDHHS 2014).

e The proportion of current smokers who were Hispanic
increased from 8.4% in 2000 to 11.3% in 2017, and
the proportion of current smokers who were White
decreased from 76.4% in 2000 to 69.5% in 2017.

e The proportion of current smokers 25 years of age
and older whose highest level of education was
a high school diploma decreased from 33.4% in
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Figure 2.6a Trends in prevalence (%) of current frequent? cigarette smoking among high school students,
by race/ethnicity; National Youth Risk Behavior Survey (YRBS) 1991-2017; United States
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Figure 2.6b Trends in prevalence (%) of former daily? and former nondaily? cigarette smoking among high school
students, by race/ethnicity; National Youth Risk Behavior Survey (YRBS) 1991-2017; United States
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Source: YRBS, Centers for Disease Control and Prevention, public use data, 1991-2017.
Note: The question about daily smoking was not asked in 2015 and 2017.
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Table 2.2 Distribution of selected demographic characteristics of adult current cigarette smokers? 18 years of age and older; National Health Interview
Survey (NHIS) 2000, 2005, 2010, 2015, and 2017; United States

2000: % (95% CI) 2005: % (95% CI)
52.9 (51.6-54.3) 54.9 (53.5-56.4)

2010: % (95% CI)
53.8 (52.2-55.4)

2015: % (95% CI)
53.4 (51.5-55.3)

2017: % (95% CI)
54.7 (52.6-56.8)

Characteristic
Sex (% male)

Age group (in years)

18-24 15.2 (14.0-16.3) 15.2 (14.0-16.4) 13.4 (12.1-14.7) 10.6 (9.3-12.0) 8.9 (7.6-10.2)

25-44 47.2 (45.9-48.5) 43.4 (41.9-44.9) 40.3 (38.8-41.9) 40.1 (38.2-42.1) 39.4 (37.5-41.3)

45-64 30.9 (29.7-32.0) 34.8 (33.4-36.2) 38.1 (36.4-39.7) 38.6 (36.7-40.5) 39.9 (38.0-41.8)

>65 6.8 (6.2-7.3) 6.6 (6.0-7.2) 8.2 (7.4-9.1) 10.6 (9.6-11.7) 11.8 (10.7-12.9)
Race/ethnicity

White, non-Hispanic

Black, non-Hispanic

76.4 (75.2-77.7)
11.1 (10.3-11.9)

74.4 (72.9-76.0)
11.4 (10.4-12.4)

74.1 (72.6-75.6)
12.4 (11.2-13.5)

71.3 (69.5-73.1)
12.9 (11.7-14.2)

69.5 (67.1-71.8)
12.6 (11.0-14.2)

Hispanic 8.4 (7.7-9.2) 10.0 (9.0-10.9) 9.0 (8.2-9.8) 10.4 (9.3-11.5) 11.3 (9.5-13.1)
American Indian/Alaska Native, 0.8 (0.5-1.1) 0.8 (0.4-1.1) 0.8 (0.5-1.1) 0.9 (0.6-1.2) 1.2 (0.7-1.8)
non-Hispanic

Asian, non-Hispanic 2.0 (1.5-2.5) 2.3 (1.8-2.9) 2.2 (1.8-2.6) 2.6 (2.1-3.2) 3.0 (2.3-3.8)
Multiple races, non-Hispanic 1.2 (0.9-1.5) 1.1 (0.8-1.5) 1.5 (1.2-1.9) 1.9 (1.4-2.3) 2.3 (1.8-2.9)

Level of education®

<12 years (no diploma)

GED certificate

High school diploma

Some college (no degree)

21.5 (20.4-22.6)
5.5 (4.8-6.1)

33.4 (32.0-34.9)
18.0 (17.0-19.1)

19.8 (18.5-21.1)
5.6 (4.9-6.4)

32.0 (30.5-33.5)
19.0 (17.8-20.2)

18.4 (17.1-19.8)
6.7 (5.8-7.6)

29.4 (27.8-31.0)
21.2 (19.8-22.5)

19.8 (18.3-21.3)
6.1 (5.2-7.0)

27.4 (25.7-29.2)
20.5 (18.9-22.1)

18.0 (16.4-19.7)
7.0 (6.0-8.0)

27.2 (25.5-28.9)
20.0 (18.4-21.6)

Associate degree 8.7 (7.9-9.5) 10.5 (9.5-11.4) 10.7 (9.6-11.8) 13.0 (11.7-14.2) 12.6 (11.3-13.9)
Undergraduate degree 9.5 (8.6-10.3) 9.6 (8.7-10.5) 10.0 (8.9-11.0) 10.0 (8.8-11.2) 11.1 (9.7-12.4)
Graduate degree 3.4 (2.8-3.9) 3.5 (3.0-4.1) 3.7 (3.0-4.4) 3.2 (2.5-3.8) 4.0 (3.2-4.8)

Poverty status (% below poverty level)

Geographic region

14.8 (13.7-15.8)

16.3 (15.2-17.4)

19.5 (18.2-20.9)

21.0 (19.6-22.5)

19.2 (17.5-20.9)

Northeast 18.0 (16.7-19.3) 16.8 (15.5-18.2) 15.9 (14.6-17.2) 15.6 (13.9-17.2) 14.7 (12.8-16.6)
Midwest 27.8 (26.4-29.1) 28.7 (27.1-30.2) 26.2 (24.6-27.8) 27.8 (25.6-29.9) 26.4 (24.3-28.6)
South 37.9 (36.2-39.5) 37.7 (35.8-39.5) 38.7 (36.8-40.6) 37.7 (35.7-39.7) 40.3 (37.9-42.6)
West 16.4 (15.2-17.5) 16.8 (15.6-18.1) 19.2 (17.7-20.8) 19.0 (17.3-20.7) 18.6 (16.7-20.5)
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Table 2.2 Continued

Characteristic

2000: % (95% CI)

2005: % (95% CI)

2010: % (95% CI)

2015: % (95% CI)

2017: % (95% CI)

Health insurance coverage

Private

Medicaid (includes persons with
Medicaid and Medicare)

Medicare only
Other coverage

Uninsured

61.9 (60.5-63.3)
7.7 (7.0-8.5)

1.9 (1.6-2.3)
3.7(3.3-4.2)
24.0 (22.9-25.2)

56.4 (54.7-58.1)
11.0 (10.1-11.9)

1.8 (1.5-2.1)
4.3 (3.7-4.8)
26.3 (24.9-27.7)

48.3 (46.6-50.0)
13.4 (12.4-14.4)

2.8 (2.3-3.2)
5.7 (5.0-6.4)
29.5 (28.1-30.9)

48.1 (46.1-50.1)
21.6 (19.9-23.3)

4.0 (3.3-4.7)
6.7 (5.8-7.6)
18.8 (17.2-20.3)

48.7 (46.6-50.8)
20.9 (19.1-22.7)

4.6 (3.9-5.4)
7.6 (6.6-8.6)
17.7 (16.1-19.2)

Source: NHIS, National Center for Health Statistics, public use data, 2000, 2005, 2010, 2015, and 2017.
Notes: CI = confidence interval; GED = General Educational Development.
2Persons who reported smoking >100 cigarettes during their lifetime and who, at the time of the interview, reported smoking every day or some days.
bAmong only adults 25 years of age and older.
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2000 to 27.2% in 2017; the proportion of current
smokers with 12 or fewer years of education (with
no diploma) decreased from 21.5% in 2000 to 18.0%
in 2017; and the proportion of current smokers with
an associate degree increased from 8.7% to 12.6%
during the time period.

¢ The proportion of current smokers living below the
poverty level increased from 2000 (14.8%) to 2017
(19.2%).

e The proportion of current smokers covered by
Medicaid rose from 7.7% in 2000 to 20.9% in 2017,
and the proportion of current smokers with private
health insurance decreased from 61.9% in 2000 to
48.7% in 2017.

¢ The proportion of current smokers covered only by
Medicare increased from 1.9% in 2000 to 4.6% in
2017, and the proportion of current smokers who
were uninsured increased from 24.0% in 2000 to
29.5% in 2010 but then decreased to 17.7% in 2017.

Tobacco-use characteristics among current adult
cigarette smokers also changed during 2000-2017. The
proportion of current smokers who did not smoke every
day increased from 17.9% in 2000 to 25.1% in 2017
(Table 2.3), and the proportion of current smokers who
smoked fewer than 14 cigarettes per day also increased:
the proportion of smokers who smoked 1-4 cigarettes per
day rose from 4.0% in 2000 to 7.0% in 2017; and the pro-
portion of smokers who smoked 5-14 cigarettes per day
rose from 25.4% to 34.9%. The proportion of smokers
who usually smoked menthol cigarettes increased from
26.4% in 2005 to 31.6% in 2010 but did not change sig-
nificantly (31.5%) in 2015 (data on menthol cigarettes
were not available in 2017). Use of other tobacco products
(cigars, smokeless tobacco, and/or pipes) by current ciga-
rette smokers increased from 10.2% in 2000 to 14.5% in
2017. Current adult cigarette smokers who were also cur-
rent users of electronic cigarettes (e-cigarettes) decreased
from 13.6% in 2015 to 10.0% in 2017 (NHIS, public use
data, 2015, 2017). Current e-cigarette users who were also
current cigarette smokers decreased from 58.8% in 2015
t0 49.6% in 2017 (NHIS, public use data, 2015, 2017).

Young Adults

Trends in demographic characteristics among
young adult current smokers (18-24 years of age) were
similar to trends among all adults, except that the propor-
tion of young adult smokers living below the poverty level

Smoking Cessation

was the highest in 2010 (29.9%) (Table 2.4), and the pro-
portion of adult current smokers living below the poverty
level was highest in 2015 (21.0%) (Table 2.2). The pro-
portion of young adult current smokers who had private
insurance was lowest (38.2%) in 2010. Among adult cur-
rent smokers, the lowest proportion with private insur-
ance (48.1%) was in 2015 (Table 2.2).

Changes in the distribution of tobacco product use
over time among young adults are similar to those for all
adults (Table 2.5). In 2017, the proportion of cigarette
smokers who were some-day smokers was higher among
young adults (34.7%) than among adults overall (25.1%)
(Table 2.3), and the proportion who smoked 15-24 ciga-
rettes per day was lower among young adults (15.8%) than
among adults overall (27.8%). In addition, in 2017, the
prevalence of cigar smoking, smokeless tobacco use, and
pipe use among current smokers was higher among young
adults (19.2%, 9.3%, and 7.7%, respectively) (Table 2.5)
than it was among adults overall (10.6%, 3.5%, and 2.7%,
respectively) (Table 2.3); the same was also true for the
combined category of any cigar, smokeless tobacco, and/or
pipe use (28.4% vs. 14.5%).

Youth

Findings from the national YRBS indicate that,
among high school students (grades 9-12) who were cur-
rent frequent cigarette smokers (ever smokers who had
smoked >19 days during the past 30 days), the propor-
tion who were White decreased from 84.5% in 2001 to
75.6% in 2005 and remained lower through 2017 (73.7%,
p <0.001 for quadratic trend)), and the proportion who
were Hispanic increased from 6.2% in 2001 to 13.6% in
2015 to 14.5% in 2017 (Table 2.6; p <0.001 for quadratic
trend). The proportion who were Black remained statis-
tically unchanged during this period (3.9% in 2001 and
5.3% in 2017).

Use of smokeless tobacco increased during 2001-
2015 among frequent youth smokers (from 19.9% to
35.2%) (Table 2.7); comparable data were not available
from the 2017 YRBS because the smokeless tobacco ques-
tion changed. In 2017, the majority of frequent youth
smokers (68.0%) also used e-cigarettes. According to
NYTS, use of menthol cigarettes among high school stu-
dents increased among frequent smokers, from 33.7% in
2000 t0 52.9% in 2017 (Table 2.8) to 53.0% in 2018 (NYTS,
public use data, 2018). Similar findings were observed
among current youth cigarette smokers, in a comparison
of NYTS data between 1999-2009 and 2010-2013 using a
slightly different definition of use of menthol cigarettes
(Courtemanche et al. 2017). Of note, caution should be
taken when assessing trends among youth or comparing
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Table 2.3 Distribution of tobacco use characteristics among adult current cigarette smokers? 18 years of age and older; National Health Interview Survey
(NHIS) 2000, 2005, 2010, 2015, and 2017; United States

Characteristic

2000: % (95% CI)

2005: % (95% CI)

2010: % (95% CI)

2015: % (95% CI)

2017: % (95% CI)

Cigarette smoking frequency, amount

Some-day smokers
Daily smokers, 1-4 cpd

Daily smokers, 5-14 cpd
Daily smokers, 15-24 cpd

Daily smokers, 225 cpd
Usually smokes menthol

Yes

No

No usual type

Current use of other tobacco products

Cigars
Smokeless tobacco

Pipes

Any use of cigars, smokeless

tobacco, pipes

E-cigarettes

17.9 (16.8-19.0)
4.0 (3.4-4.4)

25.4 (24.2-26.6)
37.7 (36.4-39.0)
15.1 (14.1-16.1)

NA
NA
NA

7.4 (6.7-8.1)
2.7(2.2-3.2)
1.4 (1.1-1.7)
10.2 (9.4-11.1)

NA

19.4 (18.2-20.6)
4.4 (3.7-5.0)

29.4 (27.9-30.8)
35.4 (33.9-36.9)
11.4 (10.4-12.5)

26.4 (24.9-27.9)
71.3 (69.9-72.7)
2.3 (1.8-2.8)

8.0 (7.1-8.9)
3.5(2.7-4.3)
1.4 (1.0-1.8)
11.3 (10.3-12.4)

NA

21.9 (20.5-23.2)
5.9 (5.2-6.6)
32.5 (31.0-33.9)
32.5 (30.9-34.0)
7.3 (6.4-8.2)

31.6 (30.0-33.3)
66.3 (64.7-67.9)
2.0 (1.6-2.5)

10.3 (9.2-11.3)
3.6 (3.0-4.3)
NA

NA

NA

24.4 (22.8-26.0)
6.6 (5.8-7.5)
34.4 (32.6-36.2)
28.5(26.7-30.2)
6.1 (5.1-7.0)

31.5 (29.7-33.4)
66.0 (64.1-67.9)
2.4 (1.9-3.0)

8.7 (7.6-9.8)
4.0 (3.1-4.9)
2.6 (2.0-3.3)
13.3 (11.9-14.6)

13.6 (12.2-14.9)

25.1 (23.4-26.9)
7.0 (5.9-8.1)
34.9 (33.1-36.8)
27.8 (26.0-29.6)
5.1 (4.3-5.9)

NA
NA
NA

10.6 (9.1-12.0)
3.5(2.8-4.2)
2.7 (2.0-3.3)
14.5 (12.9-16.1)

10.0 (8.8-11.1)

Source: NHIS, National Center for Health Statistics, public use data, 2000, 2005, 2010, 2015, and 2017.
Notes: CI = confidence interval; cpd = cigarettes smoked per day; NA = not available.
aPersons who reported smoking >100 cigarettes during their lifetime and who, at the time of the interview, reported smoking every day or some days.
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Table 2.4 Distribution of selected demographic characteristics of young adult current cigarette smokers® 18-24 years of age; National Health Interview

Survey (NHIS) 2000, 2005, 2010, 2015, and 2017; United States

Characteristic

2000: % (95% CI)

2005: % (95% CI)

2010: % (95% CI)

2015: % (95% CI)

2017: % (95% CI)

Sex (% male)
Race/ethnicity
White, non-Hispanic
Black, non-Hispanic
Hispanic

American Indian/Alaska Native,
non-Hispanic

Asian, non-Hispanic

Multiple races, non-Hispanic
Poverty status (% below poverty level)
Geographic region

Northeast

Midwest

South

West
Health insurance coverage

Private

Medicaid and persons with Medicaid
and Medicare

Other coverage

Uninsured

53.0 (49.5-56.6)

77.7 (74.6-80.6)
8.8 (6.7-10.8)

9.5 (7.5-11.5)
b

1.9 (0.9-3.0)
1.7 (0.8-2.6)
21.0 (17.7-24.2)

17.5 (14.1-20.9)
32.4 (28.3-36.5)
35.8 (31.6-39.9)
14.4 (11.9-16.9)
52.9 (49.0-56.9)
9.0 (7.0-10.8)

b

35.6 (31.7-39.5)

57.5 (53.0-61.9)

73.0 (68.9-77.0)
9.5 (6.9-12.1)
12.8 (10.3-15.2)

24.2 (19.5-28.9)

13.0 (9.8-16.3)

31.6 (27.5-35.8)
40.8 (35.8-45.8)
14.5 (11.9-17.2)

43.5 (39.0-48.0)
13.7 (10.8-16.5)

1.8 (0.8-2.8)
40.4 (36.0-44.8)

57.2 (51.9-62.5)

72.7 (68.3-77.1)
12.0 (8.7-15.4)

10.3 (7.5-13.1)
b

2.3 (1.3-3.4)
b

29.9 (25.1-34.7)

16.7 (12.2-21.2)
28.1 (23.8-32.5)
36.8 (31.8-41.7)
18.4 (14.6-22.2)
38.2 (33.1-43.3)
16.9 (13.2-20.6)

3.0 (1.4-4.7)
41.0 (35.9-46.2)

58.2 (51.5-64.8)

64.3 (58.1-70.6)
12.9 (8.5-17.4)

14.5 (10.2-18.9)
b

3.1(1.3-4.9)
b

24.5 (19.3-29.6)

16.2 (10.2-22.3)
30.0 (23.5-36.4)
33.3 (27.1-39.6)
20.5 (15.2-25.7)
47.4 (40.3-54.5)
26.2 (20.3-32.0)

b

22.0 (17.0-27.0)

57.6 (49.9-65.4)

71.2 (64.2-78.2)
11.4 (6.6-16.3)
12.1 (7.0-17.2)

24.5(17.7-31.3)

13.4 (6.5-20.3)

27.3 (21.2-33.4)
42.0 (34.3-49.7)
17.3 (11.7-22.8)

46.5 (39.4-53.6)
21.5 (15.2-27.8)

b

28.1 (21.4-34.7)

Source: NHIS, National Center for Health Statistics, public use data, 2000, 2005, 2010, 2015, and 2017.

Notes: CI = confidence interval.

aPersons who reported smoking >100 cigarettes during their lifetime and who, at the time of the interview, reported smoking every day or some days.
bprevalence estimates with a relative standard error 230% are not presented due to low precision.
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Table 2.5 Distribution of tobacco use characteristics of young adult current cigarette smokers® 18-24 years of age; National Health Interview Survey
(NHIS) 2000, 2005, 2010, 2015, and 2017; United States

Characteristic 2000: % (95% CI) 2005: % (95% CI) 2010: % (95% CI) 2015: % (95% CI) 2017: % (95% CI)

Cigarette smoking frequency, amount
Some-day smoker 21.8 (18.5-25.1)
Daily smoker, 1-4 cpd 5.4 (3.7-7.0)
36.2 (32.4-40.0)
30.9 (27.5-34.3)

24.4 (20.6-28.3)
7.6 (5.0-10.2)

38.7 (34.6-42.7)
24.0 (20.1-27.9)

30.0 (25.4-34.5)
8.8 (6.0-11.6)

36.6 (31.7-41.6)
21.9 (17.7-26.0)

40.8 (34.1-47.6)
9.5 (5.5-13.6)
36.2 (29.3-43.1)
12.1 (7.8-16.4)

34.7 (28.1-41.2)
8.6 (4.5-12.7)

40.6 (33.0-48.1)
15.8 (10.1-21.5)

Daily smoker, 5-14 cpd
Daily smoker, 15-24 cpd

Daily smoker, >25 cpd 5.8 (3.9-7.6) —b —b —b —b
Usually smokes menthol

Yes NA 30.7 (26.1-35.2) 43.8 (38.5-49.0) 35.4 (28.5-42.4) NA

No NA 66.3 (61.6-71.1) 52.7 (47.4-58.0) 58.7 (51.4-66.0) NA

No usual type NA 3.0 (1.7-4.3) 3.5 (1.6-5.4) 5.9 (2.5-9.2) NA

Current use of other tobacco products

Cigars

Smokeless tobacco

Pipes

Any use of cigars, smokeless
tobacco, and pipes

E-cigarettes

10.0 (7.6-12.4)
4.6 (2.6-6.5)
2.5 (1.3-3.6)
15.0 (12.0-18.1)

NA

10.8 (7.7-13.9)
8.1 (4.0-12.2)
2.4 (1.1-3.7)
17.3 (12.8-21.9)

NA

15.6 (11.8-19.4)
6.7 (4.1-9.3)
NA

NA

NA

10.0 (6.0-14.0)
10.6 (5.4-15.7)
6.1 (2.8-9.3)
21.5(15.3-27.8)

18.6 (13.1-21.7)

19.2 (13.3-25.1)
9.3 (5.2-13.3)
7.7 (4.0-11.5)
28.4 (21.7-35.0)

16.1 (11.0-21.1)

Source: NHIS, National Center for Health Statistics, public use data, 2000, 2005, 2010, 2015, and 2017.

Notes: CI = confidence interval; cpd = cigarettes smoked per day; NA = not available.

aPersons who reported smoking >100 cigarettes during their lifetime and who, at the time of the interview, reported smoking every day or some days.
bprevalence estimates with a relative standard error 230% are not presented due to low precision.
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Table 2.6 Distribution of demographic characteristics of high school students who are frequent cigarette smokers?; National Youth Risk Behavior Survey
(YRBS) 2001, 2005, 2009, 2015, and 2017; United States

Characteristic 2001: % (95% CI) 2005: % (95% CI) 2009: % (95% CI) 2015: % (95% CI) 2017: % (95% CI)
Sex (% male) 52.0 (48.1-55.9) 50.3 (46.4-54.3) 57.2 (53.2-61.0) 52.0 (47.0-56.9) 49.1 (42.0-56.3)
Grade

9 19.2 (15.4-23.7) 21.8 (18.5-25.5) 18.1 (15.1-21.6) 17.4 (11.0-26.6) 14.4 (9.9-20.5)

10 23.3 (20.0-26.8) 21.0 (17.3-25.2) 20.6 (17.9-23.6) 22.9 (17.4-29.5) 17.1 (12.1-23.6)

11 25.3 (21.0-30.3) 26.3 (23.0-30.0) 26.9 (23.1-31.0) 23.4 (17.3-30.8) 26.5 (20.0-34.2)

12 32.2 (28.5-36.1) 30.9 (26.8-35.4) 34.4 (31.0-38.1) 36.3 (30.6-42.4) 42.0 (35.2-49.2)
Race/ethnicity?

White, non-Hispanic
Black, non-Hispanic

Hispanic

84.5 (81.1-87.4)
3.9 (2.7-5.7)
6.2 (4.4-8.6)

75.6 (69.5-80.8)
5.4 (3.3-8.6)
10.5 (7.6-14.2)

78.9 (73.8-83.3)
4.2 (2.6-7.0)
10.2 (7.8-13.1)

66.0 (57.6-73.5)
7.1 (4.1-12.1)
13.6 (9.7-18.7)

73.7 (67.6-78.9)
5.3 (2.3-11.9)
14.5 (10.8-19.3)

Source: YRBS, Centers for Disease Control and Prevention, public use data, 2001, 2005, 2009, 2015, and 2017.

Noftes: CI = confidence interval.

aStudents who answered “yes” to “have you ever smoked?”; and “yes” to “do you currently smoke?”; and reported smoking on >19 days during the past 30 days.

bEstimates will not add up to 100% because data were not reported for students of other/multiple races/ethnicities.
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Table 2.7 Prevalence of use of other tobacco products among high school students who are frequent cigarette smokers?; National Youth Risk Behavior
Survey (YRBS) 2001, 2005, 2009, 2015, and 2017; United States

Other tobacco products 2001: % (95% CI) 2005: % (95% CI) 2009: % (95% CI) 2015: % (95% CI) 2017: % (95% CI)
CigarsP 44.3 (40.0-48.8) 47.6 (42.7-52.7) 52.7 (45.6-59.7) 54.1 (47.1-61.0) 54.8 (46.7-62.7)
Smokeless tobacco® 19.9 (15.9-24.5) 23.5 (19.9-27.6) 35.5 (31.1-40.2) 35.2 (29.2-41.7) NA

Electronic vapor productsd NA NA NA 76.4 (70.8-81.2) 68.0 (58.2-76.4)

Source: YRBS, Centers for Disease Control and Prevention, public use data, 2001, 2005, 2009, 2015, and 2017.

Notes: CI = confidence interval; NA = not available.

aStudents who answered “yes” to “have you ever smoked?”; “yes” to “do you currently smoke?”; and reported smoking >20 days during the past 30 days.
bSmoked cigars, cigarillos, or little cigars on at least 1 day during the 30 days before the survey.

CUsed chewing tobacco, snuff, or dip on at least 1 day during the 30 days before the survey.

dUsed e-cigarettes, e-cigars, e-pipes, vape pipes, vaping pens, e-hookahs, or hookah pens during the 30 days before the survey.

Table 2.8 Prevalence of use of menthol cigarettes among high school students who currently smoke cigarettes, by frequency of smoking?; National
Youth Tobacco Survey (NYTS) 2000, 2004, 2009, 2015, and 2017; United States

Usually smokes menthol cigarettes 2000: % (95% CI) 2004: % (95% CI) 2009: % (95% CI) 2015: % (95% CI) 2017: % (95% CI)

Yes 33.7 (28.7-38.7) 47.2 (40.3-54.1) 50.5 (44.1-56.9) 48.8 (39.8-57.8) 52.9 (41.0-64.7)
No 63.7 (58.7-68.6) 52.8 (45.9-59.7) 49.5 (43.1-55.9) 45.2 (36.6-53.8) 42.2 (30.0-54.3)
No usual brand 2.7(1.9-3.4) NA NA NA NA
Not sure NA NA NA 6.0 (1.9-10.0) —b

Source: NYTS, Centers for Disease Control and Prevention, public use data, 2000, 2004, 2009, 2015, and 2017.
Noftes: CI = confidence interval; NA = not available;

aStudents who answered “yes” to “have you ever tried cigarette smoking?” were categorized as (a) current infrequent smokers for smoking 1-19 days during the past 30 days
or (b) current frequent smokers for smoking >20 days during the past 30 days.

bprevalence estimates with a relative standard error 230% are not presented due to low precision.
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the timing of the increases among youth with the increases
among adults (Table 2.3) because wording of the question
in NYTS changed over time, which may have influenced
the likelihood of an affirmative response. For example,
in 2000, the question was, “Is the brand of cigarettes you

Smoking Cessation

usually smoked during the past 30 days mentholated?” but
in questionnaires in 2015 and 2017, the question changed
to, “Menthol cigarettes are cigarettes that taste like mint.
During the past 30 days, were the cigarettes that you usu-
ally smoked menthol?” (CDC 2018).

Key Disparities in Current Cigarette Smoking Among Adults

and Youth

Numerous Surgeon General’s reports have reviewed
disparities in the prevalence of current smoking (USDHHS
1998, 2001, 2012, 2014). In 2017, the prevalence of cur-
rent cigarette smoking was 20.0% or higher in a variety of
vulnerable or high-risk groups:

¢ 36.8% among those who had obtained a General
Educational Development (GED) certificate but
went no further in their education;

e 35.2% among persons with serious psychological
distress, a proxy variable for mental illness;

e 24.7% among persons with no health insurance;
e 24.5% among Medicaid enrollees;
e 24.0% among American Indians/Alaska Natives; and

e 20.3% among lesbian, gay, and bisexual adults
(Wang et al. 2018a).

Disparities by Behavioral Health
Condition

Data from the U.S. National Survey on Drug Use and
Health (NSDUH) from 2005 to 2013 indicate that current
smoking among adults reporting anxiety, depression, or
substance abuse disorders ranged from 39.6% to 56.3%
(Stanton et al. 2016). In the 2014 NSDUH, the preva-
lence of current smoking among persons who abused
or were dependent on illicit drugs other than marijuana
was 63.3%, and among those who abused or were depen-
dent on marijuana, it was 51.3% (Weinberger et al. 2018).
Data from the 2012 NHIS indicate that the age-adjusted

prevalence of current smoking was 53.0% among those
with a lifetime history of bipolar disorder, 31.5% among
those with a lifetime history of depression, 30.6% among
those with a lifetime history of attention deficit disorder or
attention deficit hyperactivity disorder, and 28.3% among
those with a lifetime history of phobias or fears (NHIS,
public use data, 2012).

Disparities by Chronic Disease
Status

Using 2017 NHIS data, the prevalence of cur-
rent smoking was high among persons with emphy-
sema (35.2%) and those with chronic bronchitis (29.7%).
Among those with other smoking-related diseases (lung
cancer, other cancers, coronary heart disease, and stroke)
(see Chapter 4), the prevalence of current smoking ranged
from 13.5% to 35.2% and was 14.8% among those with
other chronic diseases! and 12.2% among those with no
chronic diseases (NHIS, public use data, 2017).

Disparities by Geographic Location

The prevalence of current smoking varies widely
by geographic location. Data from the 2017 NHIS indi-
cate that by region, cigarette smoking was higher in
the Midwest (16.9%) and South (15.5%) than in the
Northeast (11.2%) and West (11.0%) (Wang et al. 2018a).
Data from the 2017 BRFSS indicate that by state, West
Virginia, Kentucky, and Louisiana had the highest prev-
alence of current cigarette smoking (26.0%, 24.6%, and
23.1%, respectively), and the states of Utah, California,
and Connecticut had the lowest prevalence (8.9%, 11.3%,
and 12.7%, respectively) (CDC 2017). Data from the 2013

10ther chronic diseases are defined as those that are not related to smoking, including hypertension; other heart condition or heart dis-
ease; ulcer; and cancers, including blood, bone, brain, breast, gallbladder, lymphoma, melanoma, ovarian, prostate, skin (non-melanoma

and other), soft tissue, testicular, thyroid, and other types of cancer.
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BRFSS indicate that persons who live in rural counties
have a higher prevalence of smoking than persons who
live in metropolitan areas, with estimates ranging from
a high of 25.1% in rural counties to a low of 16.1% in
large metropolitan centers (Matthews et al. 2017). In a
multivariate logistic regression model controlling for age,
sex, poverty, and geographic region, the 2013-2014 PATH
Study observed that, compared with urban residents,
rural residents had 25% greater odds of being current
cigarette smokers (smoked in the past 30 days) (Roberts
etal. 2017).

Disparities by Sexual Orientation
and Gender Identity

The prevalence of cigarette smoking among les-
bian, gay, bisexual, and transgender (LGBT) individuals
is higher than the prevalence of smoking among het-
erosexual or straight persons. According to NHIS data,
in 2017, current cigarette smoking was 20.3% among
lesbhian, gay, and bisexual adults compared with 13.7%
among heterosexual or straight adults (Wang et al.
2018a). Variations in the prevalence of cigarette smoking
also exist across sexual orientation and gender minority
subgroups. Data from the 2012-2013 NATS indicated that
cigarette smoking was particularly high among bisexual
women, and that sexual minority women started smoking
and transitioned to daily smoking earlier than their het-
erosexual or straight counterparts (Johnson et al. 2016).
Data from the 2009-2010 NATS indicated that menthol
cigarette smoking was significantly higher among LGBT
adult smokers, particularly among LGBT women, than
among their heterosexual counterparts (Fallin et al.
2015). Limited information exists on the prevalence of
cigarette smoking by gender identity. A 2013 cross-sec-
tional online survey of U.S. adults found that the prev-
alence of cigarette smoking was higher among trans-
gender adults than among cisgender adults (Buchting
et al. 2017).

Similar disparities in the prevalence of smoking
by sexual orientation and gender identity exist among
youth. Data from the 2017 YRBS indicated that current
cigarette smoking by high school students in grades
9-12 was higher among gay, lesbian, and bisexual stu-
dents (16.2%) than among heterosexual students (8.1%)
and those unsure of their sexual orientation (10.1%)
(Kann et al. 2018). Moreover, 2017 YRBS data from
19 states and large urban school districts found that ever
use of cigarettes was significantly higher among trans-
gender high school students (32.9%) than among cis-
gender male (23.2%) and cisgender female (22.0%) stu-
dents (Johns et al. 2019).
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Sexual orientation and gender identity are two sepa-
rate and distinct measures, and existing surveillance data
suggest disparities in smoking prevalence by both sexual
orientation and gender identity. Taken together, these
findings reinforce the heterogeneity of tobacco product
use by sexual orientation and the critical importance
of (a) tobacco control efforts designed to reach sexual
and gender minorities and (b) tobacco survey measures
designed specifically to ask adults and youth about gender
identity separately from sexual orientation.

Disparities in Smoking in Pregnant
Women

Smoking during pregnancy can have devastating
health consequences for the mother, such as the outcome
of the pregnancy, and for the future health of the child,
making quitting smoking an important part of prenatal
care (USDHHS 2014) (also see in this report related sec-
tions on smoking cessation and reproductive health in
Chapter 4). According to data from birth certificates of
children of women who gave birth in 2016, 7.2% of women
in the United States reported smoking during pregnancy
(Drake et al. 2018).

In a study using the first wave of data from the 2013—
2014 PATH Study, the prevalence of current cigarette
smoking among women of reproductive age was 20.1%,
and current cigarette smoking was highly correlated with
the use of other tobacco products (Lopez et al. 2018). Data
from the 2013 Pregnancy Risk Assessment Monitoring
System (PRAMYS) indicated that 21.1% of women had
smoked during the 3 months before pregnancy, and 14.0%
had smoked postpartum. Estimates of the prevalence of
smoking in working women of reproductive age and in
working pregnant women from the 2009-2013 NHIS are
generally lower than estimates in PRAMS, with 17.3% and
6.8% of these women, respectively, being current smokers
(Mazurek and England 2016).

In 2016, disparities in cigarette smoking during
pregnancy occurred by age, race/ethnicity, educational
level, and geographic location (Drake et al. 2018). For
smoking during pregnancy, women 2024 years of age had
the highest prevalence (10.7%) by age group; American
Indian/Alaska Native women had the highest prevalence
(16.7%) by race/ethnicity; and women with a high school
diploma or GED had the highest prevalence by level of
education (12.2%). Prevalence of current smoking among
pregnant women was highest in West Virginia (25.1%),
Kentucky (18.4%), and Montana (16.5%) and lowest in
Arizona, California, Connecticut, Hawaii, New Jersey, New
York, Nevada, Texas, Utah, and Washington, D.C. (each
<5.0%) (Drake et al. 2018).



Disparities in Smoking Among
Active Duty Service Members

Tobacco use can negatively impact the readi-
ness and resilience of active duty service members and
is a major concern to the Military Health System of the
U.S. Department of Defense (Bondurant and Wedge 2009).
In June 2019, the Surgeons General of the Air Force,
Army, Navy, and United States released an open letter
stating tobacco use is a threat to the health and fitness of
U.S. military forces and compromises readiness, which is
the foundation of a strong national defense (Adams et al.
2019). An estimated 38% of current cigarette smokers
in the military initiated smoking after enlisting (Carter
2016), and tobacco use has been associated with higher
dropout rates during basic training, poorer visual acuity,
higher rates of leaving military service during the first
year, and higher rates of absenteeism (Bondurant and
Wedge 2009). Factors that may promote tobacco use in
the military include stress, peer influence, and easy access
to less expensive tobacco products (Haddock et al. 2014).
Additionally, the tobacco industry has previously been
shown to target marketing toward active duty service
members (Smith and Malone 2009).

In addition to the health-related burden, tobacco
use also exacts significant financial costs to the mili-
tary. In 2009, it was estimated that tobacco use costs the
U.S. Department of Defense $1.6 billion a year for med-
ical care, increased hospitalizations, and absenteeism
(Bondurant and Wedge 2009). Additionally, in 2010,
Veterans Health Administration (VHA) spent $2.7 billion
on smoking-related ambulatory care, prescription drugs,
hospitalizations, and home healthcare (Barnett et al. 2015).

According to data from the 2015 Health Related
Behaviors Survey (HRBS) from the U.S. Department of
Defense, 13.9% of service members currently smoked ciga-
rettes, a prevalence that is two-fold higher among military

Smoking Cessation

personnel who have been deployed (28.0%) (Meadows
et al. 2018). Additionally, among active duty service mem-
bers, disparities exist by branch of service, sex, age group,
race/ethnicity, education, and pay grade. For example,
cigarette smoking is highest among those in the Marine
Corps (20.7%); men (14.4%); persons 17-24 years of age
(19.5%); those who reported being Other race/ethnicity
(16.1%), White (14.6%), or Hispanic (14.6%); those with a
high school education or less (25.1%); and those with low
salaries (E1-E4 pay grade) (17.9%).

Correlation of Smoking-Related
Risk Factors

As with many health behaviors and chronic dis-
eases, several risk factors for cigarette smoking are highly
correlated (Remington et al. 2016). For example, in 2017,
the prevalence of serious psychological distress was 9.6%
among those who completed grades 9-12 (with neither
a high school diploma nor a GED certificate) compared
with 2.8% among those with at least a high school edu-
cation (NHIS, public use data, 2017). Similarly, those
who completed grades 9-12 (with neither a diploma or a
GED certificate) were more likely than those with more
than a high school education to live below the poverty
level (27.9% vs. 7.2%, respectively) or to be uninsured
(20.3% vs. 7.3%, respectively) (NHIS, public use data,
2017). Persons with multiple risk factors for current
smoking had a higher prevalence of smoking than those
with a single risk factor. For example, the prevalence of
smoking was 58.5% among those with serious psycholog-
ical distress who completed 9-12 years of education with
neither a diploma or a GED certificate, but it was 32.7%
among those with serious psychological distress with
at least a high school education (Figures 2.7a and 2.7b
[NHIS, public use data, 2017]).

Cigarette Smoking Cessation Among Adults and Youth

Recent Successful Cessation

Recent successful cessation is defined as having
smoked during the past year but having quit for at least
6 months at the time of the survey interview. The denom-
inator in the prevalence calculation includes all persons
who smoked during the past year (i.e., both current ciga-
rette smokers and former smokers who reported quitting
during the past year). Furthermore, to be included in the
denominator, current smokers had to have smoked for at

least 2 years—corresponding to the Healthy People 2020
definition for recent smoking cessation success (mea-
sure TU-5.1) (Office of Disease Prevention and Health
Promotion n.d.a). Recent smoking cessation gives a more
proximate measure of current patterns in smoking cessa-
tion than prevalence of former smoking; however, recent
smoking cessation may overestimate sustained quitting
because some former smokers will relapse to smoking after
6 months (Hughes et al. 2008). Estimates of long-term sus-
tained quit rates using smoking prevalence and initiation
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Figure 2.7a Prevalence of current cigarette smoking by level of education and presence or absence of serious
psychological distress and poverty status among adults 25 years of age and older: National Health
Interview Survey (NHIS) 2017; United States
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Source: NHIS, National Center for Health Statistics, public use data, 2017.
Note: GED = General Educational Development.

Figure 2.7b Prevalence of current cigarette smoking by level of education and status of health insurance among
adults 25 years of age and older: National Health Interview Survey (NHIS) 2017; United States
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data from NHIS and NSDUH, as well as death rates of
smokers from the Cancer Intervention and Surveillance
Modeling Network, indicate that permanent annual quit
rates during 2008-2014 were 4.5% using NHIS data and
4.2% using NSDUH data (Mendez et al. 2017).

Adults

Data from the 2017 NHIS indicate that 7.6% of adults
who were ever cigarette smokers reported recent suc-
cessful cessation (Table 2.9). Recent successful cessation
generally decreased with age (14.0% among young adults
[18-24 years of age] and 6.3% among adults [65 years
of age and older]) (Table 2.9). Among the 50 states, the
District of Columbia, Guam, and Puerto Rico, the highest
prevalence of recent successful cessation was observed in
South Dakota, Connecticut, Minnesota, and the District
of Columbia. (7.5-7.9%), and the lowest prevalence was
observed in Mississippi, Indiana, Nevada, Pennsylvania,
and Tennessee (3.3-3.9%) (Table 2.10). It is important to
note that, because the BRFSS does not ask current smokers
about the number of years smoked, the BRFSS measure is
not restricted to current smokers who smoked for at least
2 years; therefore, this measure is not directly comparable
to that used in NHIS (see Appendix 2.2 for more informa-
tion). The PATH Study observed that (a) 15.5% of current
cigarette smokers at Wave 1 (September 2013—-December
2014) who reported at Wave 2 (October 2014—October 2015)
that they had attempted to quit in the past 12 months were
abstinent for 30 or more days at Wave 2 and (b) cigarette
smokers with a college degree had a higher prevalence of
cessation (i.e., abstinence of >30 days) (20.0%) than those
with lower levels of education (14.9%) (Benmarhnia et al.
2018). In a second analysis of the PATH Study, Berry and
colleagues (2019) did not limit the analysis to current
cigarette smokers who were trying to quit, but instead
examined quitting among all current cigarette smokers at
Wave 1. Through multivariate logistic regression models,
the study observed that (a) daily smokers were less likely
(odds ratio [OR] = 0.27; 95% confidence interval [CI], 0.19—
0.38) to quit than some-day smokers and (b) daily smokers
who had tried to quit during the year before Wave 1 were
more likely to quit (OR = 1.25; 95% CI, 1.00-1.57) for
30 or more days at Wave 2 than those who did not attempt
to quit during the previous year. In a third analysis of the
PATH Study, Rodu and Plurphanswat (2017) examined cor-
relates at Wave 1 of having quit smoking during the past
year. The study found that, among cigarette smokers who
tried to quit during the past year, the odds of having quit in
the past year decreased with increased age, with increased
number of quit attempts, and with increased level of edu-
cation; and odds of having quit in the past year were lower
among Blacks than they were among Whites (OR = 0.70;
95% CI, 0.50-0.97).

Smoking Cessation

During 2000-2015, a linear increase in recent suc-
cessful cessation was observed (from 5.7% to 7.4%), as
noted previously (Babb et al. 2017). Using data from NHIS,
Mendez and colleagues (2017) also observed an increase
in permanent annual quit rates from 2.4% (1990-1995)
to 4.5% (2008-2014). No significant trends for this mea-
sure were observed among young adults (NHIS, public use
data, 2000, 2005, 2010, and 2015).

Quit Ratio

The quit ratio represents the percentage of ever
smokers who have quit smoking and is defined as the
number of former smokers divided by the number of ever
smokers. Similar to the prevalence of former smoking,
quit ratio is a broad cessation measure encompassing cig-
arette smokers who quit many decades ago through those
who have quit for 1 day at the time of their survey inter-
view. However, although the denominator for the preva-
lence of former smoking includes all adults in the United
States, the denominator for quit ratio includes only per-
sons who have ever smoked 100 or more cigarettes in their
lifetime. Data from the 2017 NHIS show that the quit ratio
for U.S. adults was 61.7% (Table 2.9), indicating that there
are more former cigarette smokers in the United States
than current cigarette smokers (by a ratio of almost 3:2).
The quit ratio in 2017 represents a 6-percentage-point
increase over the quit ratio in 2012 (55.1%) and reflects
a continued increasing trend in the population-based quit
ratio since 1965 (USDHHS 2014).

Adults

Data from the 2017 NHIS indicate that the quit ratio
increased linearly with age, ranging from 32.7% among
18- to 24-year-olds to 82.9% among those 65 years of age
and older (Table 2.9). The quit ratio has been consistently
highest among adults 65 years of age and older and consis-
tently lowest among young adults (Figure 2.8a). The quit
ratio has increased in all adult age groups since 1965, with
some variability from year to year.

Data from the 2017 NHIS indicate that quit ratios
were lower among Blacks (46.1%) than Asians (64.3%),
Whites (63.9%), and Hispanics (61.5%) (Table 2.9). Persons
of multiple races (50.0%) had lower quit ratios than Whites
(63.9%). The quit ratio increased among White and Black
adults from 1965 to 2017, and it increased between 1980
and 2017 among Hispanics (data on Hispanics were not
available before 1980), with variability from year to year
(Figure 2.8b).

Data from the 2017 NHIS also indicate that the
quit ratio generally increased with level of education.
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Table 2.9 Percentage of ever cigarette smokers 18 years of age and older who have recently successfully quit and
quit smoking (quit ratio), by selected characteristics; National Health Interview Survey (NHIS) 2017;

United States
Recent successful cessation:?
Characteristic % (95% CI) Quit ratio: % (95% CI)
Total 7.6 (6.6-8.6) 61.7 (60.4-63.0)
Sex
Men 7.2 (5.9-8.5) 61.9 (60.2-63.6)
Women 8.1 (6.5-9.6) 61.5 (59.6-63.3)

Age group (years)

18-24 14.0 (9.4-18.7) 32.7 (26.6-38.8)
25-44 7.9 (6.5-9.4) 50.7 (48.4-53.0)
45-64 6.1 (4.5-7.6) 59.7 (57.7-61.7)
265 6.3 (3.9-8.6) 82.9 (81.3-84.5)
Race/ethnicity
White, non-Hispanic 7.4 (6.3-8.5) 63.9 (62.5-65.3)
Black, non-Hispanic 7.0 (4.0-10.1) 46.1 (42.3-50.0)
Hispanic 9.1 (5.7-12.5) 61.5 (57.3-65.7)
American Indian/Alaska Native, non-Hispanic —b —b
Asian, non-Hispanic —b 64.3 (57.3-71.2)
Multiple races, non-Hispanic —b 50.0 (41.2-58.8)
Level of education®
<12 years (no diploma) 5.8 (3.7-7.9) 50.6 (47.2-53.9)
GED certificate 6.1 (3.1-9.0) 42.4 (37.1-47.7)
High school diploma 6.1 (4.1-8.0) 58.4 (56.0-60.9)
Some college (no degree) 8.2 (5.6-10.8) 62.4 (59.9-65.0)
Associate degree 5.7 (3.5-8.0) 63.3 (60.2-66.5)
Undergraduate degree 8.7 (5.7-11.7) 76.1 (73.3-78.9)
Graduate degree 11.0 (6.0-16.0) 82.8 (79.8-85.8)

Poverty status

At or above poverty level 8.0 (6.9-9.2) 64.5 (63.2-65.8)
Below poverty level 5.8 (3.9-7.6) 42.2 (38.7-45.7)
U.S. Census region
Northeast 8.6 (5.8-11.4) 68.0 (65.0-70.9)
Midwest 6.8 (4.8-8.7) 59.3 (56.7-61.9)
South 7.7 (6.0-9.3) 56.6 (54.5-58.7)
West 7.8 (5.8-9.7) 67.6 (65.1-70.1)
Health insurance coverage
Private 8.5 (6.9-10.1) 67.9 (66.4—69.4)
Medicaid (includes persons with Medicaid and Medicare) 6.6 (4.6-8.7) 41.1 (37.5-44.6)
Medicare only —b 81.5 (78.6-84.4)
Other coverage 6.6 (3.7-9.5) 60.4 (56.4-64.4)
Uninsured 7.5 (5.0-10.0) 38.7 (35.0-42.5)
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Table 2.9 Continued

Smoking Cessation

Source: NHIS, National Center for Health Statistics, public use data, 2017; Babb and colleagues (2017).
Notes: CI = confidence interval; GED = General Educational Development.

2The numerator includes former smokers who quit smoking for >6 months during the past year. The denominator for this measure

includes both current smokers who smoked for >2 years and former smokers who quit during the past year.

bprevalence estimates with a relative standard error >30% are not presented due to low precision.

CAmong only adults 25 years of age and older.

Table 2.10 Percentage of current and ever smokers 18 years of age and older who quit smoking (quit ratio)? and

prevalence of recent successful cessation® and a past-year quit attempt,© by state; Behavioral Risk Factor
Surveillance System (BRFSS) 2017; United States

Recent successful cessation:

Past-year quit attempt:

State/territory Quit ratio: % (95% CI) % (95% CI) % (95% CI)
Overall 59.2 (57.0-61.4) — —

Alabama 52.8 (50.3-55.3) 4.7 (3.2-6.2) 67.5 (64.1-70.9)
Alaska 54.9 (50.6-59.3) 5.1 (2.8-7.4) 63.6 (57.2-70.0)
Arizona 61.3 (59.7-63.0) 6.3 (5.0-7.6) 66.6 (64.2—69.0)
Arkansas 53.4 (49.7-57.1) 5.2 (2.9-7.5) 66.7 (61.7-71.8)
California 66.3 (63.9-68.7) 7.0 (5.2-8.8) 68.0 (64.2-71.7)
Colorado 63.6 (61.6-65.6) 6.2 (4.5-7.8) 68.2 (65.2-71.1)
Connecticut 67.1 (65.0-69.2) 7.7 (5.6-9.9) 71.6 (68.3-74.9)
Delaware 59.5 (56.2-62.9) 6.3 (3.4-9.2) 71.0 (66.5-75.4)
District of Columbia 56.3 (53.0-59.6) 7.0 (4.7-9.3) 69.3 (64.9-73.8)
Florida 60.8 (58.5-63.1) 5.2 (3.8-6.7) 67.6 (64.4-70.8)
Georgia 53.8 (51.1-56.5) 4.4 (2.9-6.0) 64.3 (60.5-68.1)
Hawaii 67.6 (65.2-70.0) 6.6 (4.2-8.9) 67.0 (63.2-70.8)
Idaho 62.4 (59.3-65.6) 6.0 (3.1-8.9) 62.2 (57.2-67.1)
Illinois 59.8 (57.1-62.6) 5.4 (3.5-7.2) 64.8 (60.7-68.9)
Indiana 52.9 (51.2-54.6) 3.9 (3.0-4.9) 62.0 (59.6-64.3)
Towa 59.0 (57.0-61.1) 4.7 (3.5-6.0) 59.9 (56.9-63.0)
Kansas 58.3 (57.0-59.7) 5.0 (4.1-6.0) 64.3 (62.4-66.2)
Kentucky 51.0 (48.4-53.5) 4.3 (2.8-5.7) 62.1 (58.7-65.5)
Louisiana 49.9 (47.1-52.7) 5.3 (3.7-7.0) 69.7 (66.3-73.2)
Maine 64.7 (62.5-66.9) 6.1 (4.3-7.9) 62.2 (58.5-66.0)
Maryland 61.4 (59.2-63.6) 5.3 (3.5-7.1) 65.9 (62.4-69.3)
Massachusetts 64.7 (61.7-67.7) 5.0 (3.2-6.9) 64.6 (59.8-69.3)
Michigan 58.1 (56.2-59.9) 4.5 (3.4-5.6) 66.2 (63.6-68.8)
Minnesota 64.5 (63.0-66.0) 7.5 (6.2-8.7) 63.8 (61.5-66.1)
Mississippi 49.3 (46.2-52.4) 3.3 (1.9-4.6) 61.1 (56.8-65.5)
Missouri 55.4 (53.0-57.8) 5.5 (3.9-7.0) 59.7 (56.2-63.1)
Montana 61.4 (58.7-64.0) 4.8 (3.1-6.4) 60.6 (56.6—64.7)
Nebraska 61.5 (59.6-63.5) 5.7 (4.2-7.1) 63.9 (61.0-66.8)
Nevada 57.7 (53.9-61.5) 3.9 (2.2-5.7) 62.7 (57.2-68.2)
New Hampshire 65.9 (63.0-68.8) 5.6 (3.5-7.7) 63.7 (58.8-68.6)
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Table 2.10 Continued

Recent successful cessation: Past-year quit attempt:

State/territory Quit ratio: % (95% CI) % (95% CI) % (95% CI)

New Jersey 64.8 (62.4-67.2) 5.5 (3.8-7.2) 71.3 (67.7-74.9)
New Mexico 57.7 (55.0-60.5) 5.3 (3.5-7.1) 65.5 (61.7-69.3)
New York 62.1 (60.1-64.1) 6.2 (4.6-7.9) 66.4 (63.4-69.5)
North Carolina 60.1 (57.3-62.9) 4.8 (3.1-6.4) 65.4 (61.3-69.6)
North Dakota 57.7 (55.3-60.2) 4.2 (2.8-5.6) 62.2 (58.7-65.7)
Ohio 53.6 (51.6-55.6) 4.4 (3.1-5.7) 61.7 (58.9-64.6)
Oklahoma 54.9 (52.5-57.3) 5.9 (4.4-7.4) 65.9 (62.5-69.2)
Oregon 61.5 (59.1-64.0) 4.6 (3.1-6.0) 62.5 (58.8-66.2)
Pennsylvania 59.0 (56.6-61.3) 3.9 (2.7-5.1) 64.3 (60.9-67.6)
Rhode Island 65.6 (62.7-68.5) 6.3 (4.0-8.7) 69.6 (64.9-74.3)
South Carolina 58.5 (56.5-60.5) 4.7 (3.2-6.2) 65.8 (62.9-68.7)
South Dakota 57.1 (53.6-60.6) 7.9 (5.0-10.8) 64.5 (59.4-69.6)
Tennessee 51.2 (48.5-54.0) 3.9 (2.4-5.4) 60.3 (56.6-64.0)
Texas 55.8 (52.6-59.1) 5.4 (3.4-7.3) 70.7 (66.6-74.7)
Utah 62.8 (60.3-65.3) 6.1 (4.3-7.9) 66.4 (62.8-70.1)
Vermont 65.1 (62.6-67.6) 6.3 (4.1-8.5) 66.0 (62.0-70.0)
Virginia 59.2 (57.0-61.4) 5.6 (3.9-7.4) 66.4 (63.2-69.6)
Washington 66.8 (65.1-68.6) 6.3 (4.9-7.7) 68.1 (65.4-70.7)
West Virginia 50.2 (47.9-52.5) 5.8 (4.3-7.3) 61.6 (58.5-64.8)
Wisconsin 61.5 (58.8-64.2) 5.1 (3.2-6.9) 58.6 (54.3-62.8)
Wyoming 58.1 (55.2-61.0) 6.7 (4.4-9.1) 65.0 (61.0-69.0)
Guam 43.6 (38.5-48.7) 6.7 (3.8-9.7) 72.3 (66.7-77.9)
Puerto Rico 62.3 (58.5-66.1) 6.3 (2.9-9.6) 67.1 (61.5-72.7)

Source: BRFSS, Centers for Disease Control and Prevention, public use data, 2017.

Notes: CI = confidence interval.

2Quit ratio is calculated as the proportion of current smokers who reported having stopped smoking for >1 day during the past year
because they were trying to quit smoking, and former smokers who quit smoking during the past year (numerator), among all current

and former smokers who only quit in the past year (denominator).

bThe percentage of former smokers who quit smoking for >6 months during the past year among current smokers and former smokers

who quit during the past year.

CCurrent smokers who reported that they stopped smoking for >1 day during the past 12 months because they were trying to quit

smoking and former smokers who quit during the past year.

For example, in 2017, the quit ratio among those with
a graduate degree (82.8%) was far higher than the quit
ratio among those who had 12 or fewer years of education
(with no diploma) (50.6%) or a GED certificate (42.4%)
(Table 2.9). Those living below the federal poverty level
had a much lower quit ratio (42.2%) than persons at or
above the poverty level (64.5%). By geographic region, the
Northeast (68.0%) and West (67.6%) had higher quit ratios
than the Midwest (59.3%) and the South (56.6%). By status
of health insurance, those who were uninsured (38.7%) or
enrolled in Medicaid (41.1%) had the lowest quit ratios.
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Data from the 2017 BRFSS indicate that quit ratios
were greater than 50% in every state except Mississippi
(49.3%) and Louisiana (49.9%) (Guam also had a preva-
lence <50%) (Table 2.10). Thus, in the vast majority of
states, more than half of the persons who had ever smoked
cigarettes had quit smoking. In three states (Hawaii
[67.7%], Connecticut [67.1%], and Washington [66.8%]),
more than two-thirds of ever smokers had quit smoking,
and the quit ratio in 20 other states and Puerto Rico was
between 60.1% and 66.3%. These are marked improve-
ments from 2004, when only 34 states had quit ratios
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Figure 2.8a Percentage of ever smokers 18 years of age and older who quit smoking (quit ratio), by age group;

Quit smoking (%)
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Source: NHIS, National Center for Health Statistics, public use data, 1965-2017.
Note: From 1965 to 1996, data were reported for the following years (as indicated by the dotted line): 1965, 1970, 1974, 1978, 1980,
1983, 1985, 1987, 1990, 1993, and 1995. Data were reported annually for years 1997-2017 (as indicated by the solid line).

Figure 2.8b Percentage of ever smokers 18 years of age and older who quit smoking (quit ratio), by race/ethnicity;

Quit smoking (%)

National Health Interview Survey (NHIS), 1965-2017; United States
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greater than 50% and just 4 states had quit ratios greater
than 60% (CDC 2005). In 2004, the median quit ratio
across 49 states and the District of Columbia was 52.4%,
and in 2017, the median quit ratio for all 50 states and the
District of Columbia was 59.2%.

Young Adults

The quit ratio among young adults has consis-
tently been the lowest of all adult age groups since 1965
(Figure 2.8a). The quit ratio among young adult ever
smokers has increased since 1965 (from 13.1% in 1965
to 32.7% in 2017); however, little change has occurred
since the 1980s. The positive relationship between quit
ratio and age is due in part to the accumulation of quitters
with age; specifically, the numerator among older ever
smokers includes persons who quit many decades ago,
but among young adult ever smokers, a decade ago would
be when they were 8-14 years of age—a time when many
were smoking their first cigarette, not quitting (ISDHHS
2012). This positive relationship is also due, in part, to
the increased mortality among older current smokers
compared with long-term former smokers, which would
decrease the denominator among older versus younger
ever smokers (USDHHS 2014).

Youth

Compared with adults, smoking behaviors among
youth are less established and the prevalence of quitting
is much lower (USDHHS 2012). Therefore, quit ratios
among youth are not included in this report because they
would most likely reflect cessation attributable to both
quitting and experimentation, or discontinuation of non-
established smoking patterns (USDHHS 2012).

Trends in the Cessation Continuum
for Current Smokers

Data from TUS-CPS from 2006-2007, 2010-2011,
and 2014-2015 were used to develop a cigarette smoking
cessation continuum for adults 18 years of age and older
who were current smokers. A cessation continuum was con-
structed to describe more completely the dynamic process
of smoking cessation, including interest in quitting, quit-
ting history, and past-year quit attempts. The continuum
included six subgroups of current cigarette smokers:

¢ Persons who had never tried to quit and who were
currently not inferested in quitting,

e Persons who had never tried to quit but were cur-
rently inferested in quitting,
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e Persons who had ever tried to quit but did not try in
the past year and who were currently not interested
in quitting,

e Persons who had ever tried to quit but did not try to
quit in the past year and who were currently infer-
ested in quitting,

e Persons who tried to quit in the past year but were
currently not inferested in quitting, and

e Persons who tried to quit in the past year and were
currently inferested in quitting.

It is important to note that, although the definition
of those who ever tried to quit includes cigarette smokers
whose quit attempt lasted less than 1 day, the definition of
trying to quit in the past year includes only quit attempts
that lasted for 1 day or longer (i.e., not attempts that lasted
for less than 1 day) among current daily smokers and
some-day smokers who smoked 12 or more days in the past
30 days—thereby underestimating the prevalence of past-
year quit attempts (Hughes et al. 2013). The more con-
servative definition of past-year quit attempt was selected
to match more closely the past-year quit attempt question
on NHIS, which has the greatest number of years of data
on the prevalence of past-year quit attempts. Appendix 2.2
presents more information about the potential effect of
excluding past-year quit attempts of less than 1 day on
prevalence estimates.

The proportion of current adult smokers who had
never tried to quit but were interested in quitting increased
from 16.8% (95% CI, 16.2-17.3) in 2006-2007 to 23.7%
(95% CI, 22.9-24.4) in 2010-2011, and then decreased
to 20.3% (95% CI, 19.6-21.0) in 2014-2015 (Figure 2.9).
From 20062007 to 2010-2011, the proportions of three
groups changed: (a) the proportion of current adult
smokers who had never tried to quit and were not inter-
ested in quitting increased from 11.3% (95% CI, 10.8-11.8)
to 15.9% (95% CI, 15.3-16.6), (b) the proportion of cur-
rent adult smokers who had ever tried to quit but did not
try during the past year and at the time of the survey were
not interested in quitting decreased from 6.1% (95% CI,
5.7-6.4) t0 3.9% (95% CI, 3.6-4.2), and (c) the proportion
of current adult smokers who had ever tried to quit but did
not try during the past year and were interested in quit-
ting decreased from 23.2% (95% CI, 22.6-23.7) to 14.0%
(95% CI, 13.5-14.6). The proportion of those who had tried
to quit during the past year and were interested in quitting
increased from 39.1% (95% CI, 38.3-40.0) in 2010-2011
to 43.5% (95% CI, 42.7-44.3) in 2014-2015.

For all years, the proportion of those who were
interested in quitting was greater than the proportion of
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Figure 2.9 Cessation continuum for current cigarette smokers 18 years of age and older; Tobacco Use Supplement
to the Current Population Survey (TUS-CPS) 2006-2007, 2010-2011, 2014-2015; United States
Tried, Tried in the past year,
not interested?® not interested?®
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Source: TUS-CPS, public use data, 2006-2007, 2010-2011, and 2014-2015.

2Ever tried to quit but did not try to quit during the past year.

those who were not interested in quitting, regardless of
quit attempt status. In addition, the ratio between those
interested and those not interested in quitting increased
across the quit attempt continuum from those who had
never tried to quit to those who had tried to quit during
the past year. The following sections examine trends and
demographic differences in the cessation components of
this continuum.

Attempts to Quit Smoking During the Past Year

Adults

According to NHIS, in 2015, 55.4% of adult cigarette
smokers had made a past-year quit attempt (Table 2.11).
This included current smokers (those who had smoked
100 cigarettes in their lifetime and now smoked some days
or every day) who had made a quit attempt lasting at least
1 day during the past year and former smokers who had
quit during the past year. Persons younger than 45 years
of age had a higher prevalence of quit attempts than
those 45 years of age and older. Asians (69.4%) and Blacks
(63.4%) had a higher prevalence of quit attempts during
the past year compared with Whites (53.3%). Those with
Medicare had a lower prevalence of making a quit attempt
during the past year compared with those who had private
insurance. The prevalence of quit attempts did not change

during 2015-2017 (both 55.4%) (NHIS, public use data,
2017). Also, the prevalence of quit attempts did not change
within each of the demographic groups, and the quit
attempt patterns by demographic subgroups were similar
except for level of education and insurance status. In 2017,
the prevalence of past-year quit attempts was higher among
persons with graduate degrees (64.9%) than among those
with 12 or fewer years of education and no diploma (50.4%)
and those with a high school diploma (47.6%); prevalence
of past-year quit attempts was higher among those with
an associate degree (59.8%) than among those with a high
school diploma (47.6%) (NHIS, public use data, 2017). In
2017, the prevalence of past-year quit attempts was lower
among both those with Medicare (40.5%) and the unin-
sured (50.9%) than among those with private insurance
(58.6%) (NHIS 2017, public use data, 2017).

In 2015, quit attempts varied by smoking fre-
quency but not by status of smoking menthol cigarettes
(Table 2.12). Among adults 18 years of age or older in
2015, nondaily smokers had a higher prevalence of past-
year quit attempts (63.6%) compared with daily smokers
(44.6%). These findings are similar to those obtained in
previous analyses of nationally representative data (Tindle
and Shiffman 2011; Schauer et al. 2014b; Keeler et al.
2017) and to data in the 2017 NHIS (NHIS, public use
data, 2017). Although quit attempts during the past year
did not differ significantly across age groups of nondaily
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Table 2.11 Prevalence of a past-year quit attempt? and interest in quitting smoking® among adult cigarette smokers
18 years of age and older, by selected characteristics; National Health Interview Survey (NHIS) 2015;

United States
Past-year quit attempt: Interest in quitting:
Characteristic % (95% CI) % (95% CI)
Total 55.4 (53.5-57.3) 68.0 (65.9-70.0)
Sex
Men 55.3 (52.7-57.9) 66.7 (63.8-69.6)
Women 55.6 (53.0-58.1) 69.4 (66.7-72.1)

Age group (years)

18-24 66.7 (61.0-72.4) 62.3 (55.7-69.0)
25-44 59.8 (57.3-62.3) 72.7 (69.7-75.7)
45-64 49.6 (46.8-52.5) 68.7 (65.8-71.6)
265 47.2 (42.2-52.3) 53.7 (48.4-58.9)
Race/ethnicity
White, non-Hispanic 53.3 (50.8-55.7) 67.5 (65.0-70.0)
Black, non-Hispanic 63.4 (59.0-67.9) 72.8 (68.2-77.4)
Hispanic 56.2 (51.6-60.9) 67.4 (61.9-72.8)
American Indian/Alaska Native, non-Hispanic 52.1 (32.1-72.2) 55.6 (35.8-75.4)
Asian, non-Hispanic® 69.4 (62.1-76.7) 69.6 (59.5-79.8)
Multiple races, non-Hispanic 57.8 (47.2-68.4) 59.8 (45.7-73.9)
Level of educationd
<12 years (no diploma) 50.4 (46.2-54.5) 68.0 (63.7-72.2)
GED certificate 48.1 (40.1-56.0) 65.7 (58.0-73.4)
High school diploma 52.2 (48.3-56.2) 65.5 (61.9-69.1)
Some college (no degree) 57.8 (53.6-61.9) 70.2 (66.1-74.4)
Associate degree 57.4 (52.2-62.7) 70.6 (65.3-76.0)
Undergraduate degree 57.6 (51.5-63.8) 73.3 (67.7-78.8)
Graduate degree 55.8 (46.0—-65.6) 74.0 (65.1-82.9)

Poverty status
At or above poverty level
Below poverty level

U.S. Census region

55.5 (53.3-57.7)
55.2 (51.6-58.8)

68.2 (65.9-70.4)
67.3 (63.4-71.1)

Northeast 58.8 (54.6-63.0) 74.5 (69.0-80.1)
Midwest 54.0 (49.7-58.4) 67.1 (63.1-71.1)
South 54.3 (51.6-57.0) 67.2 (64.0-70.4)
West 56.9 (52.5-61.3) 65.5 (60.7-70.2)
Health insurance coverage
Private 57.2 (54.6-59.9) 69.0 (66.1-71.8)
Medicaid (includes persons with Medicaid and Medicare) 56.3 (52.5-60.1) 69.2 (65.3-73.2)
Medicare only 42.3 (35.5-49.4) 47.7 (40.3-55.2)
Other coverage 50.7 (43.9-57.4) 63.6 (57.2-69.9)
Uninsured 53.5 (49.7-57.2) 69.5 (65.2-73.9)
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Table 2.11 Continued

Source: Babb and colleagues (2017).

Notes: CI = confidence interval; GED = General Educational Development.

aCurrent smokers who reported that they stopped smoking for >1 day during the past 12 months because they were trying to quit
smoking and former smokers who quit during the past year.

bCurrent smokers who reported that they wanted to stop smoking completely.

®Does not include Native Hawaiians or Other Pacific Islanders.

dAmong only adults 25 years of age and older.

Table 2.12 Prevalence of a past-year quit attempt?® among adult current cigarette smokers 18 years of age and older,
by selected smoking-related and demographic characteristics; National Health Interview Survey (NHIS)

2015; United States

Nondaily: Daily: Menthol: Nonmenthol:
Characteristic % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total 63.6 (60.2-67.1) 44.6 (42.3-46.9) 51.5 (47.9-55.1) 48.3 (45.6-51.1)
Sex
Male 60.9 (56.3-65.4) 45.0 (41.7-48.3) 52.7 (47.5-57.9) 49.0 (45.4-52.7)
Female 67.8 (62.6-72.9) 44.2 (41.2-47.1) 50.5 (45.8-55.2) 474 (43.8-51.1)

Age group (years)

18-24 63.5 (53.8-73.3) 58.8 (50.3-67.3) 60.5 (50.2-70.7) 64.8 (54.4-75.1)

25-44 64.1 (59.0-69.2) 49.4 (45.9-52.9) 54.8 (49.7-60.0) 51.9 (48.0-55.8)

45-64 64.5 (59.1-69.9) 39.1 (36.0-42.2) 46.2 (40.7-51.7) 43.1 (39.4-46.8)

>65 57.4 (46.4-68.4) 37.4 (31.8-43.0) 42.7 (31.8-53.6) 42.1 (35.9-48.3)
Race/ethnicity

White, non-Hispanic
Black, non-Hispanic

Hispanic

American Indian/Alaska Native,

non-Hispanic
Asian, non-Hispanic
Multiple races, non-Hispanic

Level of education®

66.4 (61.6-71.1)
70.1 (62.0-78.1)

50.3 (42.3-58.3)
b

67.2 (53.0-81.4)
b

41.9 (39.2-44.7)
56.6 (51.0-62.3)

48.0 (41.7-54.3)
b

55.9 (43.3-68.5)
40.0 (26.6-53.4)

47.1 (42.2-52.0)
60.0 (54.2-65.8)
48.2 (39.6-56.8)

46.8 (43.7-50.0)
62.4 (52.9-72.0)

53.5 (46.6-60.3)
b

56.5 (42.7-70.2)
42.6 (25.1-60.2)

<12 years (no diploma) 67.4 (57.4-77.3) 40.7 (35.7-45.7) 50.7 (43.1-58.2) 43.4 (38.3-48.5)
GED certificate —b 40.2 (31.8-48.7) 55.3 (42.4-68.2) 39.1 (28.4-49.8)
High school diploma 67.0 (59.0-75.0) 41.5 (37.0-45.9) 49.1 (41.9-56.2) 45.9 (40.8-51.0)
Some college (no degree) 66.4 (59.2-73.7) 47.2 (42.2-52.2) 50.2 (42.5-58.0) 52.3 (46.9-57.7)
Associate degree 56.7 (47.1-66.3) 48.0 (41.6-54.5) 52.5 (41.5-63.5) 48.5 (40.8-56.1)
Undergraduate degree 61.1 (50.9-71.3) 43.2 (35.4-51.0) 53.9 (42.7-65.1) 46.3 (38.2-54.4)
Graduate degree 46.3 (30.4-62.2) 45.6 (31.5-59.7) —b 49.8 (37.2-62.3)

Poverty status
At or above poverty level
Below poverty level

U.S. Census region
Northeast

63.7 (59.8-67.6)
63.5 (55.5-71.4)

72.4 (64.1-80.7)

43.8 (41.1-46.5)
47.5 (43.1-51.9)

47.2 (41.6-52.8)

51.0 (46.7-55.2)
53.2 (46.9-59.6)

58.2 (49.7-66.7)

48.1 (44.9-51.3)
49.5 (44.6-54.4)

51.8 (43.7-60.0)

Patterns of Smoking Cessation Among U.S. Adults, Young Adults, and Youth

69



A Report of the Surgeon General

Table 2.12 Continued

Characteristic

Nondaily:
% (95% CI)

Daily:
% (95% CI)

Menthol:
% (95% CI)

Nonmenthol:
% (95% CI)

U.S. Census region (continued)
Midwest
South
West

Health insurance coverage
Private

Medicaid (includes persons
with Medicaid and Medicare)

Medicare only
Other coverage

Uninsured

71.2 (63.2-79.3)
59.3 (54.2-64.3)
56.8 (49.8-63.8)

63.8 (59.1-68.4)
65.2 (57.2-73.2)

b

69.6 (56.1-83.1)
60.9 (52.9-69.0)

41.5 (36.5-46.5)
45.0 (41.7-48.2)
46.7 (41.1-52.2)

43.6 (40.4-46.9)
48.0 (43.2-52.8)

36.2 (28.0-44.3)
39.9 (32.7-47.0)
45.7 (40.9-50.4)

48.8 (41.0-56.7)
50.5 (45.2-55.7)
51.8 (43.5-60.0)

53.3 (48.5-58.1)
55.0 (48.2-61.8)

41.2 (24.2-58.1)
37.7 (25.7-49.7)
49.5 (42.2-56.8)

46.5 (40.7-52.4)
47.5 (43.9-51.1)
49.8 (43.7-55.8)

47.0 (43.0-51.0)
49.9 (44.6-55.2)

38.0 (28.8-47.3)
48.5 (40.5-56.5)
49.9 (44.6-55.2)

Source: NHIS, National Center for Health Statistics, public use data, 2015.
Noftes: CI = confidence interval; GED = General Educational Development.
aCurrent smokers who reported that they stopped smoking for >1 day during the past 12 months because they were trying to quit

smoking and former smokers who quit during the past year.

bprevalence estimates with a relative standard error >30% are not presented due to low precision.

¢Among only adults 25 years of age and older.

smokers, the prevalence of quit attempts among daily
smokers (Table 2.12) was higher among persons younger
than 45 years of age than among those 45 years of age and
older; in 2017, the prevalence of quit attempts was higher
among those younger than 45 years of age than among
only those 65 years of age and older. Among daily smokers,
Blacks had a higher prevalence of quit attempts compared
with Whites (NHIS, public use data, 2017). Among non-
daily smokers in 2015, Whites and Blacks were more likely
than Hispanics to make a quit attempt (Table 2.12); these
racial/ethnic differences were not observed in 2017: Whites
(55.9%), Blacks (67.8%), and Hispanics (57.8%) (NHIS,
public use data, 2017). Also, among nondaily smokers, for
all education levels below a graduate degree, the prevalence
of making a past-year quit attempt was greater than 50%,
although prevalence across educational groups was not
statistically significant. In contrast, among daily smokers,
the prevalence of making a past-year quit attempt was
greater than 50% in only three groups: those 18-24 years
of age, Blacks, and Asians (NHIS, public use data, 2017).

According to findings from the 2017 BRFSS, the
prevalence of having a past-year quit attempt among ciga-
rette smokers was greater than 60% in every state except
Wisconsin (58.6%), Missouri (59.7%), and Iowa (59.9%)
(Table 2.10). The prevalence of having a past-year quit
attempt exceeded 70% in four states and one U.S. terri-
tory: Connecticut (71.6%), New Jersey (71.3%), Delaware
(71.0%), Texas (70.7%), and Guam (72.3%).
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Young Adults

Quit attempts among young adults varied signifi-
cantly across demographic subgroups (NHIS, public use
data, 2017). During 1997-2017, significant nonlinear
increases in quit attempts among young adults were
found among males, females, and Whites (p <.05 for
quadratic trends), and significant linear increases were
found among Hispanics (p <.05 for linear trends), but
there were no significant changes in quit attempts among
Blacks (NHIS, public use data, 1997-2017). Since 2009,
across males and females and across Whites, Blacks, and
Hispanics, the majority of cigarette smokers had tried
to quit smoking during the past year. The prevalence of
quit attempts among young adults differed across states;
the prevalence of a quit attempt was highest in Vermont
(86.5%), Mississippi (85.7%), and Florida (85.5%) and
lowest in Oregon (58.9%), District of Columbia (59.6%),
and Illinois (60.5%) (BRFSS, public use data, 2017).

Youth

Using data from the 2015 national YRBS, among the
10.8% of students in grades 9—12 who currently smoked
cigarettes, 45.4% had tried to quit smoking cigarettes
during the 12 months preceding the survey (Kann et al.
2016). The prevalence of having tried to quit smoking
cigarettes was higher among female (52.8%) than male
(39.7%) students. The prevalence of having tried to quit



smoking cigarettes was higher among 9th-grade (47.8%),
10th-grade (51.6%), and 12th-grade (47.7%) students
than among 11th-grade students (37.9%). In contrast to
the report from the national YRBS, the analysis of data
from NYTS found that, in 2015, the prevalence of having a
past-year quit attempt among students in grades 9-12 was
57.8% (NYTS, public use data, 2015), or 12.4 percentage
points higher than the YRBS finding (Table 2.13a).
Appendix 2.2 discusses factors contributing to this differ-
ence and other differences between the two surveys. The
analysis of data from the 2017 NYTS also found that the
prevalence of a past-year quit attempt was 61.1% among
students in grades 9-12 and 67.2% among students in
grades 6-8 (Tables 2.13a and 2.13b) (the YRBS did not ask
this question in 2017).

Trends in Attempts to Quit Smoking During the
Past Year

Adults

According to data from NHIS, from 1997 to 2017,
the prevalence of a past-year quit attempt increased sig-
nificantly among men and women (p <0.05 for quadratic
trends) (Figure 2.10). The percentage of female cigarette
smokers who made a past-year quit attempt increased
from 1997 (49.5%) to 2008 (54.1%); this percentage was
50% or greater from 2005 to 2017 and peaked at 57.7%
in 2014; however, percentages from 2008 to 2017 were
not statistically significantly different. The prevalence of
past-year quit attempts among men also increased from
1997 (48.9%) to 2009 (52.2%) (Figure 2.10); it was 50% or
higher every year from 2009 to 2017 and peaked at 55.3%
in 2015; however, percentages from 2009 to 2017 were not
significantly different.

During 1997-2017, there were significant increasing
trends in quit attempts among Whites, Blacks, and
Hispanics (p <0.05 for quadratic trends among Whites
and Blacks and p <0.05 for linear trend among Hispanics).
Among Whites, the prevalence of past-year quit attempts
rose from 48.5% in 1997 to 54.4% in 2014; larger increases
were observed among Blacks from 1997 (49.0%) to 2016
(63.8%) and among Hispanics from 1997 (53.3%) to
2012 (61.1%) (Figure 2.11); prevalence was not statisti-
cally different from 2014 to 2017 for Whites, 2016 to 2017
for Blacks, and 2012 to 2017 for Hispanics. The preva-
lence of past-year quit attempts peaked in 2016 among
Blacks (63.8%), in 2014 among Whites (54.4%), and in
2012 among Hispanics (61.6%). From 2013 (Lavinghouze
et al. 2015) to 2017 (Table 2.10), the prevalence of a quit
attempt increased in Delaware, decreased in Missouri and
Wisconsin, and remained stable in all other states and the
District of Columbia.

Smoking Cessation

Young Adults

Among young adults, significant nonlinear increases
in quit attempts were found among males, females, and
Whites (p <0.05 for quadratic trends), and significant
linear increases were observed for Hispanics (p <0.05 for
linear trends) (NHIS, public use data, 1997-2017). Peak
prevalence of past-year quit attempts occurred in 2013
among young adult males (60.6%), in 2014 among young
adult females (65.6%), and in 2015 among young adult
Whites (66.6%).

Youth

Data from the national YRBS showed, among high
school students who were current cigarette smokers, a sig-
nificant linear decrease in the prevalence of past-year quit
attempts from 2001 to 2015 among males (from 53.4% to
39.7%) and females (from 61.4% to 52.8%) (Figure 2.12).
A similar linear decrease occurred in the prevalence of
past-year quit attempts among Whites (from 57.2% in
2001 to 44.1% in 2015), but no change occurred among
Hispanics (50.3% in 2001 and 49.6% in 2015) (YRBS,
public use data, 2001-2015). The sample size for Blacks
was insufficient to yield statistically stable estimates.

In contrast, data from the NYTS (Tables 2.13a and
2.13b) suggest a more stable trend in the prevalence of past-
year quit attempts among high school students between
2000 (59.3%) and 2017 (61.1%). These differences could
be the result of multiple factors, including variations in the
length of the questionnaire and its content, time of admin-
istration (i.e., spring vs. fall semester), periodicity of the
survey (i.e., biennial vs. annual), and sample demographics.
Analysis of data from NYTS indicates that the prevalence of
a past-year quit attempt among middle school students in
grades 6-8 increased from 59.9% in 2000 to 77.0% in 2015
and then remained unchanged in 2017 (67.2%).

Number and Duration of Quit Attempts During
the Past Year

Adults

Successfully quitting cigarette smoking usually
involves multiple quit attempts. For example, estimates
from a longitudinal study of adult smokers in Ontario,
Canada, indicated that among those currently trying to
quit, the highest probability of successful cessation on a
given quit attempt, accounting for self-reported lifetime
quit attempts, occurred on quit attempts 4-6 (Chaiton
et al. 2016). However, further life table analyses of these
smokers estimated that the average number of quit
attempts before successfully quitting for at least 1 year was
29.6 (95% CI, 27.6-31.7) (Chaiton et al. 2016). Analysis of
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Table 2.13a Quitting behaviors among current cigarette smokers? in high school (grades 9-12); National Youth Tobacco Survey (NYTS) 2000, 2004,
2009, 2015, and 2017; United States

Quitting behaviors 2000: % (95% CI) 2004: % (95% CI) 2009: % (95% CI) 2015: % (95% CI) 2017: % (95% CI)

Tried to quit cigarettes >1 days during 59.3 (57.4-61.2)
the past year

57.6 (54.9-60.3) 53.7 (49.8-57.7) 57.8 (53.0-62.6) 61.1 (54.8-67.4)

Number of times tried to quit cigarettes

during the past year?
1 35.0 (33.3-36.8) 23.7 (20.7-26.8) 22.2 (18.7-25.6) 24.6 (17.8-31.3) 24.8 (19.1-30.5)
2 29.8 (27.8-31.7) 22.0 (19.3-24.6) 22.0 (18.6-25.4) 20.0 (15.0-25.0) 19.5 (14.4-24.7)
3-5 23.7 (22.1-25.4) 26.5 (23.5-29.5) 25.1 (21.5-28.8) 25.2 (20.6-29.8) 18.2 (13.8-22.6)
6-9 4.4 (3.6-5.2) 8.8 (7.2-10.5) 8.8 (6.9-10.8) 7.7 (5.2-10.3) 10.5 (7.1-13.8)
>10 7.1 (5.9-8.3) 19.0 (15.9-22.1) 21.9 (18.1-25.7) 22.5(17.7-27.3) 27.0 (22.6-31.5)
Considered quitting cigarettes within
30 days NA 41.6 (36.5-46.6) 44.3 (39.8-48.9) 30.1 (25.0-35.1) 33.6 (29.4-37.8)
6 months NA 30.1 (26.1-34.1) 32.5 (28.6-36.5) 21.5 (15.4-27.5) 18.3 (13.6-23.1)
Not within 6 months NA 28.3 (24.5-32.2) 23.1(19.0-27.3) 48.5 (42.3-54.6) 48.1 (42.7-53.5)

Source: NYTS, Centers for Disease Control and Prevention, public use data, 2000, 2004, 2009, 2015, and 2017.
Noftes: CI = confidence interval; NA = not applicable, question not asked in this year.

aSmoked cigarettes during the past 30 days.

bAmong those who tried to quit smoking cigarettes during the past year.
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Table 2.13b  Quitting behaviors among current cigarette smokers? in middle school (grades 6-8); National Youth Tobacco Survey (NYTS) 2000, 2004,
2009, 2015, and 2017; United States

Quitting behaviors

2000: % (95% CI)

2004: % (95% CI)

2009: % (95% CI)

2015: % (95% CI)

2017: % (95% CI)

Tried to quit cigarettes >1 day during
the past year

Number of times tried to quit cigarettes
during the past year?

1
2
3-5
6-9
210
Considered quitting cigarettes within
30 days
6 months
Not within 6 months

59.9 (56.8-63.0)

35.2 (31.6-38.8)
27.6 (24.1-31.1)
18.6 (15.8-21.3)
6.3 (3.9-8.8)
12.3 (9.9-14.7)

NA
NA
NA

64.7 (60.2-69.2)

20.4 (16.4-24.4)
16.9 (14.1-19.7)
23.3 (19.5-27.1)
10.1 (7.4-12.7)

29.3 (26.0-32.5)

57.8 (51.0-64.6)
17.6 (13.2-22.1)
24.5(19.5-29.5)

63.2 (53.6-72.7)

22.8 (17.7-27.8)
20.0 (14.8-25.2)
21.9 (16.1-27.7)
7.0 (3.8-10.1)

28.4 (22.9-33.8)

56.7 (44.1-69.2)
25.6 (14.6-36.6)
17.8 (10.2-25.3)

77.0 (71.0-83.0)

21.7 (12.2-31.2)

©

21.8 (13.3-30.4)

C

23.9 (12.1-35.7)

51.7 (39.0-64.4)

c

38.8 (24.6-53.1)

67.2 (58.3-76.1)

15.3 (8.6-22.0)
19.1 (9.3-28.9)
24.0 (12.7-35.3)

(¢

33.3 (22.7-43.9)

45.5 (31.8-59.1)
18.4 (9.0-27.8)
36.2 (24.6-47.7)

Source: NYTS, Centers for Disease Control and Prevention, public use data, 2000, 2004, 2009, 2015, and 2017.
Noftes: CI = confidence interval; NA = not applicable, question not asked in this year.
aSmoked cigarettes during the past 30 days.
bAmong those who tried to quit smoking cigarettes during the past year.
CPrevalence estimates with a relative standard error >30% are not presented due to low precision.
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Figure 2.10 Prevalence of past-year quit attempts® among adult cigarette smokers 18 years of age and older, by sex;
National Health Interview Survey (NHIS) 1997-2017; United States
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Source: NHIS, National Center for Health Statistics, public use data, 1997-2017.

aCurrent smokers who reported that they stopped smoking for >1 day during the past 12 months because they were trying to quit
smoking and former smokers who quit during the past year.

Figure 2.11 Prevalence of past-year quit attempts® among adult cigarette smokers 18 years of age and older,
by race/ethnicity; National Health Interview Survey (NHIS) 1997-2017; United States
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Source: NHIS, National Center for Health Statistics, public use data, 1997-2017.

aCurrent smokers who reported that they stopped smoking for >1 day during the past 12 months because they were trying to quit
smoking and former smokers who quit during the past year.
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Figure 2.12 Prevalence of past-year quit attempts among students in grades 9-12 who currently smoke cigarettes?,
by sex; National Youth Risk Behavior Survey (YRBS) 2001-2015; United States
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Source: YRBS, Centers for Disease Control and Prevention, public use data, 2001-2015.
2Respondents who reported that they had smoked cigarettes on at least 1 day during the 30 days before the survey and also reported

that they had tried to quit smoking during the past 12 months.

the 2014-2015 TUS-CPS data found that, among current
daily smokers or some-day smokers who had smoked on
12 or more days during the past 30 days and had tried to
quit during the past year, the most common range of past-
year quit attempts was two or three (40.4%). The percent-
ages were 30.7% for one attempt and 28.9% for at least
four attempts (Table 2.14).

According to findings using the 2014-2015 TUS-CPS
data, for more than one-third of current smokers (daily
smokers plus some-day smokers who had smoked for
12 or more days during the past month) who had tried
to quit during the past year, their longest quit attempt
lasted between 1 and 6 days (35.7%), and 10.7% had a quit
attempt of 6 months or longer (Table 2.14). The percentage
with a past-year quit attempt lasting 6 months or longer
increased from 7.5% in 2001-2002 to 11.1% in 2006-2007
and 14.6% in 2010-2011 but declined to 10.7% in 2014—
2015. The percentage with a past-year quit attempt lasting
30 days to less than 6 months also declined from 32.8%
in 2010-2011 to 24.4% in 2015, and the percentage with
a quit attempt of 1-6 days increased from 21.5% in 2010-
2011 to 35.7% in 2014-2015.

Young Adults

Among young adult current cigarette smokers (daily
smokers plus some-day smokers who had smoked on 12 or

more days during the past 30 days) who had made a quit
attempt during the past year, the distribution of quit
attempts was similar to that for all adults (Table 2.15).
For all years except 2006-2007, a smaller proportion of
young adult smokers (compared with adult smokers
overall) reported a longest quit attempt during the past
year of 1-6 days. In contrast to adults overall, the preva-
lence of a long quit attempt—that is, 30 days to less than
6 months or 6 months or longer—did not change signifi-
cantly over time.

Youth

Findings from the 2017 NYTS indicate that among
high school current cigarette smokers who had tried to
quit during the past year, more than one-fourth (27.0%)
reported trying 10 or more times in the past year and
slightly less than one-fourth reported trying to quit one
time (24.8%) (Table 2.13a). In addition, approximately
one-fifth reported trying to quit two times (19.5%) or
three to five times (18.2%), and 10.5% reported trying to
quit six to nine times. Among current cigarette smokers
in middle school who tried to quit during the past year,
one-third (33.3%) reported trying to quit 10 or more
times, and a smaller percentage (15.3%) reported trying
to quit one time. Although the prevalence of one or two
quit attempts decreased from 2000 to 2004 among middle
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Table 2.14 Quitting behaviors among current cigarette smokers? 18 years of age and older, by year; Tobacco Use
Supplement to the Current Population Survey (TUS-CPS) 2001-2002, 2006-2007, 2010-2011, and
2014-2015; United States

Quitting behaviors

2001-2002:
% (95% CI)

2006-2007:
% (95% CI)

2010-2011:
% (95% CI)

2014-2015:
% (95% CI)

Ever tried to quit’

Tried to quit during the past year
Tried to quit >1 days during the

past year

Number of times tried to quit
during the past year®

1
2-3
>4

Duration of longest quit attempt

during the past 12 months®
1-6 days
7-29 days
30 days to <6 months
>6 months
Considered quitting within:®
30 days
6 months
Not within 6 months
Level of interest in quitting®
1 (not at all interested)
2-5
6-8
9 or 10 (extremely interested)

Think they would be likely to
succeed in quitting if tried
during the next 6 monthsd

Not likely

A little likely
Somewhat likely
Very likely

71.2 (70.5-71.8)
NA
50.0 (49.2-50.7)

31.9 (30.9-33.0)
40.7 (39.5-41.8)
27.4(26.4-28.4)

35.1(33.9-36.2)
32.7 (31.7-33.8)
24.7 (23.8-25.6)
7.5 (6.9-8.1)

18.2 (17.6-18.7)
26.5 (26.0-27.1)
55.3 (54.6-56.0)

NA
NA
NA
NA

NA
NA
NA
NA

72.2 (71.6-72.9)
42.5 (41.8-43.3)
35.5 (34.7-36.2)

36.1 (35.0-37.3)
37.9 (36.7-39.0)
26.0 (25.0-27.0)

33.4 (32.3-34.6)
30.0 (28.9-31.0)
25.5 (24.6-26.5)
11.1 (10.3-11.8)

17.9 (17.3-18.5)
26.5 (25.9-27.1)
55.6 (54.9-56.3)

20.2 (19.6-20.8)
31.9 (31.3-32.6)
23.3 (22.7-23.9)
24.6 (24.0-25.2)

11.8 (11.3-12.3
22.3 (21.6-23.0
37.1(36.4-37.9
28.8 (28.1-29.5

- =

60.4 (59.6-61.2)
42.6 (41.8-43.3)
37.2 (36.4-37.9)

32.3 (31.2-33.4)
41.2 (40.0-42.4)
26.5 (25.4-27.6)

21.5 (18.7-24.3)
31.1 (27.8-34.4)
32.8 (29.4-36.2)
14.6 (12.0-17.2)
16.4 (15.9-16.9)
24.2 (23.6-24.9)
59.4 (58.6-60.2)

23
32.2
21.3
23.3

22.4-24.0
31.5-33.0
20.7-21.9
22.6-23.9

—_ P . =N

)
)
)
)

11.0 (10.4-11.6
21.8 (21.0-22.5
379 (37.1-38.7
29.3 (28.5-30.1

—_—_ = =

64.4 (63.6-65.2)
46.7 (45.9-47.5)
41.3 (40.4-42.2)

30.7 (29.5-31.9)
40.4 (39.1-41.7)
28.9 (27.7-30.1)

35.7 (34.5-37.0)
29.1 (28.0-30.3)
24.4 (23.3-25.6)
10.7 (9.8-11.6)

19.7 (18.9-20.4)
25.8 (25.1-26.5)
54.5 (53.7-55.3)

22.5(21.7-23.2)
30.3 (29.6-31.1)
22.5(21.9-23.2)
24.7 (24.0-25.4)

10.8 (10.1-11.4
21.6 (20.9-22.3
38.4(37.5-39.3
29.3 (28.3-30.2

- =

Source: TUS-CPS, National Cancer Institute, public use data, 2001-2002, 20062007, 2010-2011, and 2014-2015.
Notes: CI = confidence interval; NA = not applicable.
aSmoked 12 or more days during the past 30 days and had tried to quit during the past year.

bFor 2001-2002, estimates are from the question, “Have you ever stopped smoking for one day or longer because you were trying to
quit smoking?” In other years, the question for current some-day smokers who smoked less than 12 days during past 30 days included,
“Have you ever tried t