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Accompanying Statement by Samuel A. Ball, PhD, 
President and Chief Executive Officer 
  

 
Since the early 1960’s, tobacco use has been recognized as one of the most costly and deadly threats to 
the public’s health.  To minimize this threat, policymakers at all levels of government have enacted laws 
and regulations to try to reduce the accessibility of tobacco products--especially to youth--and to rein in 
the tobacco industry’s efforts to perpetuate tobacco use by recruiting new customers and ensuring that 
existing customers keep using their products.  The public health community has supported these 
government efforts by developing and implementing public awareness campaigns, school- and 
community-based prevention programs, and interventions to help people who use tobacco products cut 
back or quit. 
 
It is widely recognized that cigarettes are the most harmful of all the available tobacco and tobacco-
derived products, and that nicotine is the main ingredient that reinforces and maintains their use.  Non-
combustible tobacco products, such as chewing tobacco, are also harmful because their ingredients have 
carcinogenic effects along with other negative health consequences, but pose less of a risk to the non-
smoking bystander.  Further down on the continuum of harm (and potentially conferring some benefit if 
used in place of cigarettes) are products that contain nicotine but no tobacco, namely electronic nicotine 
delivery systems (ENDS) such as e-cigarettes and other “vaping” devices.   
 
Whereas much is known about the effects of tobacco use, the current state of knowledge regarding non-
cigarette nicotine products that do not contain tobacco is not robust enough to yield a definitive consensus 
regarding their relative risks and benefits.  Although non-cigarette nicotine products, especially those that 
do not contain tobacco, have been heralded as safe alternatives to cigarettes, emerging research has called 
that assumption into question, highlighting the need for more research and a more cautious, well-informed 
approach to regulation, marketing, and use of these products.  Historically lax regulation and oversight of 
the manufacture, marketing, and sales of these products already have resulted in sharp increases in their 
use, especially among youth, and in sharp reductions in perceptions of their harm or risk.  These trends 
are becoming difficult to reverse despite accumulating evidence that non-cigarette nicotine products are 
more harmful than originally suspected.   
 
In fact, research has already shown that non-cigarette nicotine products like e-cigarettes typically are not 
used exclusively or even primarily in place of smoked tobacco products, but rather in conjunction with 
them, and often by young people who do not smoke cigarettes and who were not planning to do so.  The 
use of multiple nicotine products is common and--relative to the use of a single nicotine product--has 
been shown to elevate the risks of nicotine addiction, alcohol and other drug use, and other harmful 
consequences.  There also is no clear proof of the efficacy of these products for tobacco cessation.  To the 
extent that they encourage the initiation of smoking or delay or prevent smoking cessation rather than 
facilitate it, their proliferation carries the risk of preserving the role of tobacco use as the leading cause of 
preventable disease and death in the United States.   
 
A recent report by the World Health Organization concluded that, “in order for there to be a potential 
population-wide net health benefit from ENDS at present usage rates, these products would need to be at 
least three times safer than cigarettes.”  The Surgeon General’s recent report on e-cigarettes documents 
specific concerns about the use of these products among youth.  Generally, the consensus among those 
steeped in the research is that the most reasonable and responsible strategy is to develop and enforce 
regulations that keep e-cigarettes and other nicotine products out of the hands of young people and to 
implement policies and programs that discourage those who do not smoke cigarettes from starting to use 
any type of nicotine product.   
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As of August 2016, the U.S. Food and Drug Administration (FDA) finally began to exercise its authority 
to regulate all tobacco and nicotine products, including e-cigarettes, aiming to implement a research-
based approach to their regulation.  However, this development has not fully eased concerns about the 
“wild west” of non-cigarette nicotine products.  Instead, the growing influence of “big tobacco” 
companies in the market and their incessantly blatant role in lobbying Congress to restrict the power of 
FDA regulations are raising alarm that the remarkable progress made in reducing tobacco use in our 
nation will be stymied or even reversed. 
 
Regardless of whether its delivery is through a smoked cigarette, an e-cigarette, a hookah pipe, or a cigar, 
nicotine remains one of the most addictive and potent “gateway drugs,” associated with the later use of 
other addictive and dangerous substances.  It is essential that the public, policymakers, and health 
professionals be better informed about the full range of non-cigarette nicotine products and their effects, 
especially on youth.  It is critical that the actions taken by policymakers and health professionals are 
based on the research evidence, rather than on misinformation driven largely by the industry’s financial 
interests. 
 
Public health and policy efforts have been remarkably successful in reducing rates of cigarette smoking in 
the United States over the past few decades.  However, both the commercial interests of the tobacco 
industry and the natural human proclivity toward risk-taking, pleasure seeking, and addictive behaviors 
require that we do not become complacent in allowing non-cigarette nicotine products to undo decades of 
hard-won progress in reducing the enormous health and financial costs of tobacco and nicotine use.   
 
This report, Beyond Cigarettes: The Risks of Non-Cigarette Nicotine Products and Implications for 
Tobacco Control, addresses and updates the issues documented in the recent Surgeon General’s report on 
e-cigarettes, but also covers a broader terrain in its examination of the use of all non-cigarette nicotine 
products among both youth and adults.  It summarizes the evidence regarding the different types of non-
cigarette nicotine products, presents analysis of data regarding the prevalence and patterns of use, 
describes the risk factors and consequences of use and the current regulatory landscape, discusses barriers 
to reducing their use, and offers concrete recommendations for overcoming these barriers.  The ultimate 
goals of this report are to help the public, policymakers, and health professional make sense of the often-
confusing and contradictory information that is available on the risks and benefits of these products and 
recommend reasonable strategies for limiting their recreational use.  As ongoing research continues to 
shed light on the short- and long-term effects of non-cigarette nicotine products, we believe that 
regulatory efforts and clinical practice should err on the side of caution, especially with regard to 
preventing youth from using and becoming addicted to nicotine products and preventing the 
glamorization and renormalization of smoking behaviors.   
 

*** 
 
This report was prepared under the direction of Linda Richter, PhD, Director of Policy Research and 
Analysis.  Key staff members who contributed to this report include Azure Thompson, DrPH, MPH; 
Adetutu Adekoya, MA; Nina Robertson; Nicole Piazza; Lindsey Vuolo, JD, MPH; and Aida Edwards.  
We thank Philip H. Smith, PhD, for his valuable advice regarding the analysis of data presented in 
Chapter III.  David Man, PhD, MLS, assisted with the references for the paper.  Andrea Roley, BA, 
Michelle Conley, MIPH, and Elizabeth Mustacchio, MBA, managed the communications, marketing, and 
distribution activities.  Jennie Hauser managed the bibliographic database and provided administrative 
support.   
 
While many contributed to this effort, the opinions expressed herein are the sole responsibility of The 
National Center on Addiction and Substance Abuse.   



-1- 
 

Important strides have been made over the past 
several decades in reducing conventional 
cigarette smoking among youth and young 
adults.  We must make sure this progress is not 
compromised by the initiation and use of new 
tobacco products, such as e-cigarettes. 
 

--Sylvia Burwell 
Former Secretary 

U.S. Department of Health and Human Services 
E-Cigarette Use Among Youth and Young 

Adults: A Report of the Surgeon General, 2016. 

Chapter I 
Introduction  
 
The United States is at a critical juncture in recalibrating its tobacco control policies.  Historically, such 
policies have focused on combustible tobacco products, specifically cigarettes.  Decades of restrictions on 
the sale and marketing of tobacco products, prohibiting smoking in public places and workplaces, and 
educating the public about the hazards of smoking have all contributed to significant and life-saving 
declines in cigarette use on the population level.1  The overall reduction in cigarette smoking, however, 
has slowed in recent years,2 especially among youth,3 while the use of non-cigarette nicotine products*--
including cigars, smokeless tobacco, and water pipe/hookah--and non-tobacco products like electronic 
cigarettes (e-cigarettes) generally has been on the rise.† 4     
 
The growing popularity of non-cigarette nicotine 
products has been met with mixed reactions.  On the 
one hand, e-cigarettes and related electronic nicotine 
delivery systems (ENDS),‡ as well as other products 
that contain nicotine but not tobacco, appear to be less 
harmful than tobacco-containing products (especially 
combustible tobacco products).  They may serve as a 
safer replacement for people who are addicted to 
smoking and cannot or will not quit by using currently 
approved cessation aids.5  On the other hand, the 
potential toxicity of these products (due to their 
flavorings, aerosols, and other harmful components) 
and the possibility that their use may encourage or 
perpetuate cigarette smoking and other substance use and addiction (due to the nicotine they contain) are 
troubling.  These opposing perspectives underscore the needs for additional research to better understand 
the potential risks of non-cigarette nicotine products and for research-informed regulation of their 
manufacturing, marketing, and distribution.   
 
Striking the right balance between regulating and controlling non-cigarette nicotine products to 
discourage non-smokers (especially youth) from using them while helping to foster reductions in cigarette 
smoking has been a difficult challenge.  Opponents of strict regulation of these products--including their 
manufacturers and retailers, the tobacco industry, and some health professionals who are concerned 
primarily with reducing the deadly toll of cigarette smoking--tend to take a “harm reduction” approach, 

                                                 
* Many terms have been used to refer to products other than combustible cigarettes that contain tobacco or nicotine, 
including “alternative tobacco products” and “emerging tobacco products.”  In this paper, we refer to any non-
cigarette product that contains nicotine simply as “non-cigarette nicotine products” for several reasons.  First, we 
would like to avoid the implication that these products necessarily are appropriate “alternatives” to cigarettes.  
Second, some of these products are new or emerging, but others are in mainstream use.  Third, it is important to 
maintain the focus on nicotine--an addictive drug whether in the presence or absence of tobacco--and to examine the 
nature, risks, and benefits of these products through the lens of addiction science, prevention, and treatment. 
† Recently published national data from the Monitoring the Future study, a school-based survey of 8th, 10th, and 12th 
graders, found small but mostly statistically significant declines in the use of most nicotine products between 2015-
2016.  If this pattern is sustained over the next few years, it is an encouraging sign that the rising trend of non-
cigarette nicotine product use among youth may have peaked.   
‡ These include devices referred to as electronic cigarettes, e-cigarettes, e-cigs, cigalikes, vapes, electronic cigars, e-
cigars, electronic hookah, e-hookah, hookah sticks, vaping devices, personal vaporizers, vape pens, mods, and tank 
systems. 
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acknowledging that these products are not risk-free, but clearly a much better alternative to cigarettes.  
They argue that over-regulation can impede their use among cigarette smokers looking to cut down or 
quit and that enacting stringent regulations to control their use is an unnecessary and potentially counter-
productive overreach by public health professionals and policymakers.  In contrast, proponents of strict 
regulation of all nicotine-containing products argue that a growing body of research calls into question 
their safety and that their use is skyrocketing among youth, even those who never smoked or intended to 
smoke a cigarette.  They also argue that their efficacy in reducing cigarette smoking or aiding in cessation 
is questionable and that their unrestricted marketing and advertising is renormalizing smoking behavior 
and reversing years of progress in improving the public health.   
 
What we do know with some degree of certainty is that, regardless of the device through which it is 
delivered, nicotine is not a harmless drug.6  Once nicotine is ingested and absorbed into the body, it 
quickly travels to the brain where it triggers the release of chemicals that ultimately produce rewarding 
sensations.7  The acute physiological effects of nicotine include an increase in blood pressure, respiration, 
and heart rate.8  There is some evidence that nicotine adversely affects the nervous, cardiovascular, 
respiratory, and reproductive systems;9 may contribute to cancerous tumor development;10 and can be 
lethal if orally ingested.11  Nicotine also is associated with poor reproductive health outcomes like preterm 
delivery and stillbirths, and exposure during fetal development and adolescence can have lasting effects 
on brain and lung development and is associated with cognitive, emotional, and behavioral deficits.12  
 
Nicotine use is common among those with certain mental health conditions such as attention-deficit/ 
hyperactivity disorder, anxiety, and depression, who may use nicotine products in an attempt to self-
medicate the symptoms associated with their disorders.  It is especially difficult for people with a mental 
illness to quit once they have started using a nicotine product.13  Nicotine use also is common among less 
educated, rural, and lower-income populations--with more negligible declines in use in these groups 
relative to those seen on the population level, highlighting the need to maintain and even bolster effective 
tobacco control policies.14  Finally, nicotine has been shown to perpetuate the use of harmful tobacco 
products and increase the risk of nicotine addiction as well as alcohol and other drug use and addiction.15  
 
The extent of nicotine’s particular effects, including its addictive potential, depends in large part on the 
dose ingested and on the speed of absorption in the body.  These factors vary by the device itself (e.g., 
cigarette, pipe, e-cigarette, hookah, nicotine replacement therapies), the mode of delivery (e.g., smoked, 
chewed, direct inhalation, skin patch, secondhand exposure), the rate and pattern of use, and an 
individual’s genetic and other biopsychosocial characteristics.  Although nicotine replacement therapies 
(medically-approved smoking cessation aids such as the nicotine patch, gum, or lozenge that are intended 
for short-term use) do deliver nicotine, their nicotine dose and mode of delivery limit their addictive 
potential relative to nicotine delivered through cigarettes, ENDS products, and most other nicotine 
products.   
 
Most studies of the long-term health risks of nicotine have not explored its effects independent of tobacco 
or the many other toxic and unhealthy ingredients that most nicotine products contain.  Much of the 
physiological harm associated with nicotine product use, apart from the risk of addiction and the risk to 
fetal development, can be attributed to these other toxicants rather than to nicotine itself.16     
 
Given our current understanding of the risks and harms of tobacco and nicotine, most experts would agree 
with the following basic conclusions:   
 

 The use of tobacco and nicotine products does not promote health and, depending on the nature 
and extent of their use, can pose significant health risks.    

 Relative to combustible cigarettes, most other tobacco and nicotine products appear to be less 
harmful, unless they are used frequently and heavily. 
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 A key concern with regard to non-cigarette nicotine products is their propensity to lead to or 
perpetuate cigarette smoking and its associated risks, especially among youth. 

 
There is little dispute that more quality research is needed to better understand the specific risks, harms 
and potential benefits of non-cigarette nicotine products, and the nature and consequences of their use, 
especially among youth, current cigarette smokers, and adult nonsmokers.  This need is particularly acute 
with regard to ENDS use,* which is becoming increasingly popular despite accumulating evidence of its 
risk.  For example, we now know with a high degree of confidence that the use of ENDS products among 
young people exposes them to nicotine at a time when their brains are still developing and particularly 
susceptible to its addicting effects.  We know that their use among young people increases the risk of 
cigarette smoking and all its associated harms, even among those who were not inclined to smoke.  We 
know that ENDS products contain toxic ingredients in addition to nicotine, such as those contained in its 
flavoring and the ultrafine particles that can cause adverse respiratory symptoms and other health effects.  
And we know that nicotine and the other toxic components in ENDS products are harmful to a developing 
fetus.17  We also can safely assume that the use of ENDS alone (without the use of other tobacco 
products) confers less risk of morbidity and mortality than smoking cigarettes.  What we are less sure 
about at this point is the extent to which ENDS products might possibly facilitate cigarette smoking 
reduction or cessation and whether their use can represent a net benefit to specific groups who are most 
vulnerable to the extensive harms associated with tobacco smoking.18  However, attaining a more 
thorough account of the relative risks, harms, and benefits of non-cigarette nicotine products, including 
ENDS, is challenging and requires further research.  
 

Research Challenges 
 
Despite the near-daily dissemination of new research findings published in the academic literature and 
promulgated in the popular media, the current state of the science on non-cigarette nicotine products, 
especially ENDS, remains incomplete and inconclusive on several fronts.  Due to practical and ethical 
constraints on how such studies can be conducted, it is difficult in most cases to tease out the effects of 
nicotine itself independent of the device that delivers it and the device’s other ingredients.  It also is 
difficult to discern the effects of a particular non-cigarette nicotine product independent of the effects of 
cigarettes, which commonly are used concurrently among those who use non-cigarette products.  Finally, 
it is difficult to determine the extent to which the adverse health effects of nicotine product use and 
exposure that have been documented in animal-based studies are generalizable to humans.  These 
difficulties are compounded by: 
 

 The rapidly changing landscape of non-cigarette products, their technical terminologies and their 
many nicknames, and the lack of consistency across studies in the use of common terms and 
definitions related to them; 

 The lack of consistent, valid, and reliable measures related to non-cigarette nicotine products and 
measures for determining the chemical components of individual products and their emissions;19 

 The inevitable lag in surveillance studies in capturing current patterns and trends in use and 
perceptions of each product, due in large part to limited resources targeted to collecting and 
disseminating such data; 

 The need to limit the number of questions asked in a given survey, which restricts the ability to 
conduct many meaningful analyses and tease apart complex associations; 

 The high cost of conducting longitudinal studies that would allow for the assessment of longer-
term patterns in use and consequences; and 

                                                 
* See Chapter II for a closer look at the current state of knowledge regarding ENDS products. 
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 The difficulty of capturing data from harder-to-reach populations that might be at increased risk 
of nicotine product use and its consequences. 

 
Additional limitations in existing studies that the present report attempts to address or acknowledge to the 
extent possible are: 
 

 The lack of distinction or control in many studies regarding specific categories of nicotine 
products, including those in which nicotine and tobacco are inhaled (i.e., smoked or combustible 
tobacco products like cigarettes, cigars, pipes, water pipe/hookah), products in which nicotine and 
tobacco are orally or nasally absorbed (i.e., smokeless tobacco products like chewing tobacco, 
snuff, snus, and dissolvables), and products in which only nicotine but no tobacco is inhaled (i.e., 
ENDS products).*  There are critical differences in the patterns of use of products from each of 
these categories and in the consequent risk of addiction and other health effects. 

 The lack of distinction or control in many studies between the exclusive use of non-cigarette 
nicotine products and the use of these products along with cigarettes.  Research suggests that 
much of the harmful effects, including the risk of addiction, that appear to derive from non-
cigarette nicotine product use might result from concomitant cigarette use.  However, because 
most individuals who use nicotine products use more than one type, it is difficult to: 
 Isolate the unique adverse effects of nicotine relative to the tobacco and other toxic 

additives in smoked and smokeless tobacco products and in the flavors and other 
additives in non-tobacco nicotine products (ENDS); or 

 Calibrate the adverse effects of nicotine based on differences in dose, absorption, mode 
of delivery (e.g., inhalation), and exposure. 

 The lack of distinction or control in many studies between nicotine product categories (i.e., 
smoked/combustible vs. smokeless vs. ENDS), types (e.g., cigarette only vs. cigar only vs. ENDS 
only), or nicotine content (ENDS or water pipe/hookah with vs. without nicotine), which 
precludes the ability to tease out the unique health effects of each category and type of product 
and the presence versus absence of nicotine. 

 The lack of distinction or control in many studies between types of users of the various nicotine 
products in terms of their level of experience with using a specific nicotine product, the extent to 
which they are dependent on or addicted to nicotine, and the extent to which they may have other 
comorbid health behaviors or conditions that might account for the observed risks or harms 
associated with nicotine product use. 

 The lack of a clear and consistent definition of nicotine addiction that can be applied validly and 
reliably across nicotine products.  Current studies utilize a range of measures, nomenclature, and 
standards to categorize a tobacco use disorder or nicotine dependence or addiction.  Some use the 
more comprehensive criteria outlined for tobacco use disorder in the Diagnostic and Statistical 
Manual of Mental Disorders (DSM), whereas others use a subset of symptoms designed primarily 
to assess addiction to cigarettes.  Many studies do not adequately take into account the fact that 
the assessments they use may meaningfully be applied only to cigarette use and not to the use of 
the full range of non-cigarette nicotine products (e.g., daily use, use within 30 minutes of 
waking). 

 

  

                                                 
* Due to these important distinctions, the descriptions of nicotine products in Chapter II and the presentation of 
prevalence data in Chapter III are organized in line with these three categories.  
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The burden of proof regarding product safety 
should be placed on those who wish to market and 
sell such tobacco products, rather than the public 
health community charged with protecting the 
public’s health. 

 
--U.S. Department of Health and Human Services 

E-Cigarette Use Among Youth and Young 
Adults: A Report of the Surgeon General, 2016 

Next Steps 
 
Despite these extensive research challenges, the scientific community largely agrees that until additional 
quality research is completed, the most expedient and appropriate stance to take with regard to prevention 
and regulation, given the tragic lessons learned from our nation’s history with cigarettes, is a conservative 
and precautionary one.  The known health consequences associated with nicotine and the risk of addiction 
raise concerns about the proliferation of non-cigarette 
nicotine products, including those that do not contain 
tobacco, and underscore the importance of ensuring 
that these products are regulated in a way that best 
protects the public health and puts safety rather than 
the interests of the tobacco industry first.  The onus 
must be on the tobacco industry and product 
manufacturers to prove that their products are safe or 
not harmful, rather than on research and health 
professionals to prove that they are not safe or 
harmful.   
 
As non-cigarette nicotine products become more popular, a singular focus on reducing the burden of 
tobacco-related harms no longer suffices.  Instead, the need to address carefully the potential risks of 
nicotine itself and the other potentially toxic components of non-cigarette nicotine products is becoming 
more prominent.   
 
In May 2016, the U.S. Food and Drug Administration (FDA) finalized a rule that extends its oversight of 
tobacco products from cigarettes, cigarette tobacco, smokeless tobacco, and roll-your-own tobacco to 
electronic cigarettes, water pipe/hookah, cigars, dissolvables, and other previously unregulated 
tobacco/nicotine products.20  These regulations went into effect on August 8, 2016, but much of it is under 
litigation.  Nevertheless, this rule is a critical and promising first step in protecting the public from the 
many risks of tobacco and nicotine.  Still, key knowledge and policy gaps remain to be filled, and a 
forceful push by the tobacco industry to curtail these regulations21 must be met with solid, evidence-based 
policymaking.  Importantly, given that the FDA is now authorized to regulate all current and future 
tobacco and nicotine products, additional regulations can be implemented to close these gaps in the 
future.   
 
Taking into consideration the current state of knowledge on non-cigarette nicotine products and the 
limitations in the currently available data, this report, Beyond Cigarettes: The Risks of Non-Cigarette 
Nicotine Products and Implications for Tobacco Control, seeks to summarize research findings regarding 
the types of non-cigarette nicotine products that are available, their relative risks and benefits, the 
prevalence of their use, and the groups most at risk of using them.  It highlights areas of inquiry where 
more research is needed to form solid conclusions and determine effective responses.  It describes the 
current regulatory landscape regarding the control of these products and barriers to better protecting the 
public from their harms.  Finally, it offers research-based recommendations for ensuring that the 
proliferation of these products is met with appropriate circumspection and an effective response that will 
simultaneously protect the public health and inform best practices in addressing all forms of nicotine 
product use.   
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Chapter II  
Types of Non-Cigarette Nicotine Products and Their Effects 
 
Nicotine products can be classified into three broad categories: smoked tobacco in which nicotine is 
delivered through combustion; smokeless tobacco in which nicotine is delivered through oral or nasal 
absorption; and electronic nicotine delivery systems (ENDS) such as e-cigarettes, in which nicotine is 
vaporized and inhaled through an aerosol.1    
 

Types of Nicotine Products 
Smoked Tobacco Smokeless Tobacco Electronic Nicotine Delivery Systems 

(ENDS) 
Cigarettes Chewing tobacco Electronic cigarettes  

(e-cigarettes, ‘cigalikes’)  
Cigars (including large cigars, 
little cigars, and cigarillos)  

Dry snuff/pouch Vape pens 
 

Pipes Moist snuff Modified electronic cigarettes  
Advanced personal vaporizers 
(‘MODS’) 

Water pipe/hookah Snus Electronic water pipe/hookah 
 Dissolvables  

 
The risk of addiction and other negative health effects from nicotine use varies by the type of nicotine 
product used, the means by which nicotine is ingested, and the nicotine concentration of the product; the 
risk for negative health effects also is influenced by the type and amount of other toxic components the 
product contains.2    
 
The types of nicotine present in tobacco and nicotine products fall into two categories: unprotonated and 
protonated.  Unprotonated nicotine is more readily absorbable than protonated nicotine, resulting in 
greater nicotine exposure.  At higher pH levels,* the proportion of unprotonated nicotine increases, 
facilitating nicotine absorption.3  Inhaled nicotine is quickly absorbed into the bloodstream and to the 
nicotine receptors in the brain.  Nicotine reaches the brain approximately 20 seconds after being inhaled, 
quickly producing its reinforcing and addicting effects on the brain’s reward system.4  
 

Average Usage Patterns and Nicotine Levels in Nicotine Products 
 Unit Nicotine Levels 

Nicotine Product Avg. duration 
of ingesting 

one unit 

Avg. # of units 
consumed by 
typical user 

per day 

Range of 
nicotine content 
per product unit  

(mg/g) 

Average nicotine 
content 

per product unit 
(mg/g) 

Smoked Tobacco     
Cigarettes† 5 10 minutes6 13.047 16.2-19.9 17.9 
Cigars8  60 minutes9  6.3-15.6 10.0 

Little 
cigars/cigarillos10 

  7.1-16.1 11.5 

                                                 
* An indicator of the acidity vs. alkalinity of a substance.  
† Unfiltered and filtered U.S. brands (American Spirit, Camel, Kool Menthol, Marlboro, Newport Menthol). 
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Average Usage Patterns and Nicotine Levels in Nicotine Products  
(continued) 

 Unit Nicotine Levels 
Nicotine Product Avg. duration 

of ingesting 
one unit 

Avg. # of units 
consumed by 
typical user 

per day 

Range of 
nicotine content 
per product unit  

(mg/g) 

Average nicotine 
content 

per product unit 
(mg/g) 

Smoked Tobacco     

Pipes11  112 30.1-50.9 38.2 

Water pipe/hookah* 13 45-60 
minutes14 

   

Smokeless Tobacco 69 minutes† 15 7‡ 16   
Dry snuff17   14.9-20.2 17.6 
Dry snuff pouch18   10.5-14.0 11.7 

Moist snuff19   4.4-25.0 11.9 
Snus20   9.0-11.3 10.1 
Dissolvables21   3.9-8.7 6.5 

Electronic Nicotine 
Delivery Systems 
(ENDS)§ 22 

10 minutes23 0-1024 0-2925 17.0 

 

Non-Cigarette Smoked Tobacco Products 
 
Whether ingested via smoked, smokeless, or vaped nicotine products, tobacco use carries risks.  Although 
specific usage patterns--such as the extent of inhalation of smoke or the frequency of use--play a role in 
the likelihood of adverse health consequences, the composition of modern tobacco products contain 
ingredients such as tar, charcoal, and carcinogenic compounds that can be quite harmful to those who use 
these products.  
 
Cigars  
 
Cigars are rolled bundles of dried and cured tobacco consisting of three main parts: the tobacco filler, 
binder, and wrapper.26  The wrapper typically is comprised of leaf tobacco or a substance that contains 
tobacco.27  Cigars are differentiated by size, design, and flavoring28 and they are classified into three types: 
large cigars, little cigars, and cigarillos:29  
 
Large Cigars.  Although their size may vary, large cigars typically weigh 5-17 grams 
and are 110-150 mm long.30  They can accommodate a half ounce of tobacco or 
more.31  The premium cigar is the largest type of cigar; it usually is hand-rolled, weighs 
up to 22 grams, and is 127-214 mm long.32 

                                                 
* Water pipe/hookah nicotine content is measured by plasma nicotine concentration--the amount of nicotine in the 
blood--in nanograms per milliliter.  Unlike the other products, it cannot be measured per unit.  Average plasma 
nicotine concentration in water pipe/hookah is 9.8 ng/mL, which compares to an average of 9.4 ng/mL in one 
cigarette. 
† Average of dry snuff, dry snuff pouches, moist snuff, and snus products.  Does not include dissolvables.  
‡ Average of dry snuff, dry snuff pouches, moist snuff, and snus products.  Does not include dissolvables. 
§ The majority of research on usage patterns and nicotine content for ENDS products are on e-cigarettes specifically. 

Oliver Hoffmann 
iStock/Getty Images 
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Little Cigars.  Little cigars resemble cigarettes in shape, size, the use of filters,33 and in 
their packaging (some brands are available in packs of 20).34  They typically weigh 
about one gram and are 70-100 mm long.35  Little cigars are available in various 
flavors.36  
 
Cigarillos.  Slightly heavier and longer than little cigars (1.3-2.5 grams and 70-120 mm 
long), cigarillos hold more tobacco than little cigars.  Like little cigars, they are available 
in multiple flavors and can be sold individually or in packages with as few as two units.37  
 
Mode of Administration.  Cigars are slowly burned to deliver tobacco and nicotine.  As 
the cigar burns, cigar users typically puff but do not inhale the emerging smoke.  When cigar smoke is 
drawn but not inhaled, nicotine is absorbed through the membranes of the mouth, the oral mucosa.38  
When cigar smoke is inhaled, as it is by many former smokers or those who use little cigars and cigarillos, 
it is inhaled in the same manner as cigarette smoke.39  Inhaled cigar smoke is absorbed through the lungs, 
which is a faster route of administration than absorption through the mouth, making it more harmful.40 
 
Nicotine Exposure.  Nicotine content and concentrations vary depending on the size and type of cigar.41  
Exposure to nicotine also depends on smoke pH levels, inhalation behavior (whether one inhales or not), 
number of puffs, whether the cigar is kept in the mouth between puffs, and the amount of the cigar that is 
consumed.42   
 

Factors Influencing Nicotine Exposure 
 Influence on Nicotine Exposure   
Smoke pH level The more basic (alkaline) the smoke/tobacco pH, the more 

readily it is absorbed through the oral mucosa--regardless of 
inhalation--and the greater the nicotine exposure.43  

Inhalation behavior More inhalation relates to greater absorption of nicotine 
through both the oral mucosa and the lungs, increasing 
nicotine exposure.44  

Number of puffs The greater the number of puffs, the greater the nicotine 
exposure.45   

Length of time to finish the cigar  The longer the time spent using a cigar, the greater the 
nicotine exposure.46 

 
Health Effects.  Like cigarettes, cigars contain nicotine, tar, and other toxic ingredients47 and increase the 
risk of decreased lung function; airflow obstruction;48 coronary heart disease; cerebrovascular disease; 
aortic aneurysm; chronic obstructive pulmonary disease;49 and oral, esophageal, pancreatic, and laryngeal 
cancer.50  However, the health effects of cigar use vary depending on inhalation of the cigar smoke, the 
frequency of use, and whether cigars are used exclusively or in addition to cigarettes or other tobacco 
products.51 
 
The nicotine in cigar smoke is more readily absorbed through the mouth than is the nicotine in cigarettes,* 
which means that to get the desired quantity of nicotine, cigarette smokers tend to inhale more than cigar 
smokers do.  This tendency for cigar users to inhale less is one of the reasons for the generally lower risk 
of disease among those who use cigars exclusively versus those who use cigarettes exclusively or in 
addition to cigars.52  Cigar users who do regularly inhale have a greater risk of health problems than those 
who do not or who only occasionally inhale.  However, several studies have found that individuals who 

                                                 
* Cigar smoke is less acidic than cigarette smoke, with a higher proportion of unprotonated nicotine, making it more 
readily absorbed across the oral mucosa. 

Ivan Kurmyshov 
iStock/Getty Images 

Zmurciuk Kirill 
iStock/Getty Images 
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use cigars do typically inhale some of the smoke into their lungs during a smoking session, regardless of 
their reported inhalation behavior or cigarette smoking history.53  Still, cigarette users, or those who have 
used both cigars and cigarettes, are more likely to deliberately inhale cigar smoke, exposing them to 
greater health risks.54  Another contributor to the relatively lower risk of disease among exclusive cigar 
versus cigarette users is that they tend to smoke less frequently.55

  

 

 
 
  

                                                 
* A tobacco smoke pH value above 7.  
† Arterial flow-meditated dilation measures vascular endothelial function, and is an indicator of cardiovascular risk. 

CIGARS 
Health Effects 

Addiction 
 Greater nicotine exposure is associated with a higher risk of addiction.  Nicotine exposure depends 

on:56 
 Nicotine content in a cigar (varies significantly: large cigars typically have higher nicotine 

content than little cigars). 
 Tobacco and tobacco smoke pH levels (varies significantly: cigars with a higher smoke 

pH* level tend to deliver more nicotine). 
 Amount of cigar consumed (for larger cigars, more consumption leads to higher smoke pH 

levels and more nicotine exposure). 
 Whether or not smoke is inhaled (inhalation allows more nicotine to be absorbed). 
 Number of puffs taken (greater number of puffs taken is associated with more nicotine 

exposure). 
Cardiovascular Disease 
 Cigar users who inhale smoke are at increased risk of coronary heart disease, cerebrovascular 

disease, and aortic aneurysm.57 
Cancer 
 Cigar smoke particles, containing toxic and cancer-causing chemicals,58 enter the lungs and 

increase the risk of lung cancer.59  People who use both cigarettes and cigars are more likely to 
inhale cigar smoke and are at a higher risk of lung cancer than those who use cigars exclusively.60  

 The risk of oral and pharyngeal cancers in cigar smokers is similar to that of cigarette smokers: 
both cigar and cigarette smokers are 7-10 times more likely to develop these cancers than 
nonsmokers.61 

 Cigar smokers have a higher risk of laryngeal cancer than nonsmokers.62  Research suggests that 
individuals who smoke five or more cigars per day or who inhale moderately or deeply are at the 
highest risk.63 

 Cigar smokers have a higher risk of pancreatic cancer than nonsmokers.64   
Respiratory Problems 
 Cigar smokers who inhale smoke are at an increased risk of chronic obstructive pulmonary 

disease.65 
 Cigar use is associated with decreased lung function and increased airflow obstruction.66 
Oral Problems 
 Cigar smokers have an elevated risk of gum disease and tooth loss, similar to cigarette smokers.67 
Secondhand/Environmental Exposure  
 Secondhand smoke from little cigars results in impairment of arterial flow-mediated dilation.† 68   
 Cigars can emit 9-30 times greater amounts of carbon monoxide than cigarettes.69 
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Pipes 
 
Tobacco pipes are comprised of the following main elements:  
 

 the bowl or chamber, where the tobacco is held and burned;  
 the shank and stem, where the tobacco smoke passes through;  
 (usually) a filter cartridge between the stem and the mouthpiece; and 
 the mouthpiece or bit, from which a pipe user draws in tobacco smoke.  

 
Mode of Administration.  Tobacco is placed into the pipe bowl where it is burned and emits smoke.  
Pipe users typically do not inhale the tobacco smoke; rather they hold the smoke in their mouths and then 
exhale.  However, inhalation behavior varies by user.70  
 
Nicotine Exposure.  There is very little research regarding the nicotine content in pipes.  Given that 
tobacco from pipes is not commercially packaged and it is up to the user’s discretion to determine how 
much tobacco goes in the pipe, nicotine content varies.  Nicotine exposure depends on whether and to 
what extent the user inhales the tobacco smoke.71   
 
Like cigars, pipe smoke is alkaline or less acidic than cigarette smoke, facilitating nicotine absorption 
through the mucous tissues of the mouth.  Former and current cigarette smokers may be more likely than 
those who have never smoked cigarettes to inhale when using pipes.72  Exclusive pipe users tend to have 
lower levels of plasma nicotine after pipe use compared to pipe users who also used cigarettes.  This 
suggests that exclusive pipe users are not as likely as those who use both cigarettes and pipes to inhale 
tobacco smoke, and tend to have lower nicotine exposure.73      
 
Health Effects.  Pipe use is associated with lung, oropharyngeal, esophageal, colorectal, and laryngeal 
cancers as well as coronary heart disease, cerebrovascular disease, and chronic obstructive pulmonary 
disease.74  However, because pipe smoking involves less inhalation than cigarette smoking and occurs 
less frequently, exclusive pipe users have a lower risk of disease relative to those who smoke cigarettes, 
except among heavy users who do inhale.75  For example, the likelihood of cancer among pipe users is 
dose-dependent, increasing with the number of pipes smoked per day and years of pipe smoking.76 
 

 

PIPES 
Health Effects 

Addiction 
 Greater nicotine exposure is associated with a higher risk of addiction.  Nicotine exposure depends on: 

 Nicotine content (typically higher than in cigarettes).77 
 Whether or not smoke is inhaled78 (inhalation allows more nicotine to be absorbed; exclusive 

pipe users are less likely to inhale tobacco smoke than those who use both pipes and 
cigarettes79). 

Cardiovascular Disease 
 Pipe users are more likely to develop coronary heart disease and cerebrovascular disease than 

individuals who have never used any tobacco product.80 
Cancer 
 Individuals with a history of pipe tobacco use have a higher risk of lung, oropharyngeal, esophageal, 

colorectal, and laryngeal cancers than non-users.81 
 Some studies have found that the likelihood of certain cancers among pipe users increases with the 

number of pipes smoked per day and years of smoking.82 

Stockbyte  
iStock/Getty Images 
 



-11- 

 
Water Pipe/Hookah 
 
Water pipes, also referred to as hookah (as well as nargile, shisha, and hubble 
bubble), is a device typically used to smoke tobacco.89  These devices may also be 
used to smoke nicotine- and tobacco-free products, such as dried herbs and herbal 
molasses.  A water pipe/hookah is comprised of five main parts: 
 

 the bowl where the tobacco and other ingredients are placed; 
 the head where the charcoal is used to heat the tobacco; 
 the base, usually filled with water or other liquid, which filters the smoke; 
 the pipe that links the bowl and the base; and 
 the hose and mouthpiece used to inhale the smoke.90   

 
Water pipe/hookah products come in different shapes, and there are variations in the types of tobacco and 
other ingredients that can be smoked using the device.91 
 
Mode of Administration.  Water pipe/hookah use begins with placing charcoal in the head of the water 
pipe and water in the vase or bowl.  The vapor from the burning tobacco is filtered through the bowl of 
water and then inhaled through the mouthpiece.  While the device can be used individually, it is generally 
shared among a group of people until the tobacco has completely burned.92  A session, which typically 
lasts 45 to 60 minutes, can involve refilling the tobacco bowl multiple times.93   
 
Nicotine Exposure.  Most water pipe/hookah use involves exposure to nicotine, but the extent of nicotine 
exposure varies by the device’s design, the type of tobacco used, the temperature of the burning tobacco, 
the means of inhalation, the amount of puffs taken, and the duration of the session.94  Almost all studies 
examining nicotine exposure from water pipe/hookah use have looked at individual use in laboratory 
settings even though these products often are used in social settings.95  
 
The few studies that have quantified nicotine exposure from water pipe/hookah use display a wide range 
of findings.  One study comparing toxicant exposure from water pipe/hookah and cigarettes found that 
blood plasma nicotine increased from 2 ng/ml to 8.5 ng/ml after 45 minutes of water pipe/hookah use (in 
comparison to 2.1 ng/ml to 4.1 ng/ml after 45 minutes of cigarette use).96  Another found that blood 
plasma nicotine levels increased from 1.1 ng/ml to 60.3 ng/ml after 45 minutes of use among daily 
users.97  The inconsistency in these findings could be attributed to different smoking behaviors and 
different amounts of nicotine in the tobacco.98   
 

PIPES 
Health Effects (continued) 

Cancer (continued) 
 The rate of lung cancer is significantly lower among exclusive pipe users than cigarette users, but there 

is less difference in the rates of other cancers.83  
Respiratory Problems 
 Current tobacco pipe users are more likely to have chronic obstructive pulmonary disease than non-

users.84 
 Pipe smoking is linked to decreased lung function and increased airflow obstruction.85 
Oral Problems 
 The increased risk of gum disease, tooth loss,86 and cancer of the oral cavity87 among pipe smokers is 

similar to that among cigarette smokers.88 

nata789 
iStock/Getty Images 
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Health Effects.  The exposure to toxins during water pipe/hookah use varies by the tobacco or charcoal 
used, the design of the device, and the nicotine content.99  The immediate effects of water pipe/hookah 
use mostly resemble the acute effects of nicotine exposure, which include an increase in plasma nicotine 
concentration, heart rate, blood pressure, carboxyhemoglobin, and expired carbon monoxide.100  The 
long-term health risks have not been as widely studied as the health risks associated with cigarette use.  
However, because water pipe/hookah use is associated with exposure not only to nicotine, but also to 
carbon monoxide and tobacco-specific nitrosamines,* there appears to be a link between its use and many 
of the same diseases as have been associated with cigarette use.  These include lung and gastric cancer, 
chronic bronchitis, emphysema, respiratory and coronary artery disease, pregnancy-related complications 
such as low birthweight, osteoporosis, and mental health problems.101  Carcinogenic components, volatile 
aldehydes, tar, phenolic compounds, and metals have been found in the charcoal and smoke of water 
pipe/hookah, increasing the risk of lung disease and other health conditions.102  Water pipe/hookah use 
also involves exposure to high amounts of carbon monoxide, increasing the risk of poisoning and 
cardiovascular disease.103  Because those who engage in water pipe/hookah use generally share 
mouthpieces, there is an increased risk of hepatitis, herpes, and tuberculosis.104  Secondhand (passive) 
exposure to water pipe/hookah smoke exposes non-users to toxic particulate matter.105  
 
Smoke exposure from a single session of use is greater than from a single cigarette smoking session.106  
Generally, a one-hour long session of using water pipe/hookah can result in the same amount of tobacco 
inhalation as smoking as many as 100 cigarettes.107  The difference in smoke exposure could partly be 
attributed to the fact that water pipe/hookah users generally puff more often than cigarette users, which 
increases the likelihood of toxicant exposure and the risk of tobacco-related illness.108  
 

  

                                                 
* A group of carcinogens present in tobacco and tobacco smoke that are formed from nicotine and related tobacco 
alkaloids. 

WATER PIPE/HOOKAH 
Health Effects 

Cigarette Smoking 
 Use of water pipe/hookah is associated with more susceptibility to cigarette smoking among young 

adults who are not established cigarette smokers.109 
Addiction 
 Greater nicotine exposure is associated with a higher risk of addiction.  Nicotine exposure depends 

on: 
 Design of the device (varies based on size, water bowl capacity, and length of flexible 

hose).110 
 Type of tobacco used (flavored or unflavored; unflavored tobacco contains significantly 

higher nicotine content than flavored tobacco).111  
 Whether or not smoke is inhaled (inhalation of smoke allows for more nicotine exposure). 
 Number of puffs taken (greater amount of puffs increases nicotine exposure). 
 Duration of smoking session.112  
 Nicotine absorbed (daily water pipe nicotine absorption can be equivalent to that of smoking 

10 cigarettes a day).113 
 Nicotine filtered (only small amounts of nicotine are filtered through the water pipe/hookah 

device, allowing for high levels of nicotine exposure).114 
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Smokeless Tobacco Products 
 
The term smokeless tobacco refers to any tobacco product that is administered without 
combustion or heat.  Although there are wide global variations in the types of smokeless 
tobacco products available, those found in the United States typically consist of cut, 
ground, powdered, or leaf tobacco that is placed in the oral or nasal cavity.  The ingredients 
and the process by which they are made vary by region, as do their nicotine concentration, 
pH levels, and the consequent health effects.  The three main smokeless tobacco products 
typically found in the United States are chewing tobacco, snuff, and dissolvables.  
 
Chewing tobacco is made of cured tobacco leaves that typically come in three forms: loose leaf, mounded 
together in “plug” form, or a twist form where the tobacco is twisted in the shape of a rope.  Snuff 
includes dry snuff, moist snuff, and snus.123  Dry snuff uses fire-cured tobacco leaves, which are turned 
into a powdered form of tobacco.124  Moist snuff uses either air-cured or fire-cured tobacco leaves, which 
are cut into fine particles.125  Snus essentially consist of moist snuff packaged in pouches the size of tea 
bags.126  Dissolvable tobacco products are finely processed tobacco leaves turned into lozenges, orbs, or 
strips (similar in appearance to mints), sticks (similar in appearance to toothpicks), and breath strips.127   
 
Mode of Administration.  Smokeless tobacco is administered either orally or nasally.  Chewing tobacco 
can be chewed or placed and held in the mouth between the cheek and the gum typically for up to one 
hour.128  The juice emitted from chewing tobacco usually is spit out, but some people choose to swallow 
it.129  Snuff is administered in the same manner as chewing tobacco, but also can be administered 
nasally.130  Snus, unlike other types of snuff, is not typically spit out.131  Dissolvable tobacco is 
administered orally and dissolves in the mouth over time.132  
 
Nicotine Exposure.  There is no standard amount of nicotine in smokeless tobacco products.  Nicotine 
exposure depends on nicotine concentration, packaging, pouch size, moisture content, pH levels, and the 
amount of unprotonated (more readily absorbable) nicotine.133 

WATER PIPE/HOOKAH 
Health Effects (continued) 

Cardiovascular Disease 
 Lifetime water pipe/hookah users (40 years or more) relative to non-users are at three times greater 

risk of severe stenosis, which increases the risk of coronary artery disease.115 
 Water pipe/hookah use may elevate heart rate and is associated with dysfunction in autonomic 

regulation of the cardiac cycles.116  
Cancer 
 Water pipe/hookah use is closely linked to lung and esophageal cancers.117   
Respiratory Problems 
 Both tobacco-free and tobacco-based water pipe/hookah products contain toxicants, which impair 

pulmonary function and increase the risk of lung disease.118 
 Long-term use of water pipe/hookah is associated with chronic bronchitis and emphysema.119 
Pregnancy Outcomes 
 Exposure to water pipe/hookah smoking appears to be associated with low infant birth weight.120 
Secondhand/Environmental Exposure  
 The charcoal used in water pipe/hookah smoking can lead to carbon monoxide poisoning.121 
 Venues that allow water pipe/hookah use have high concentrations of air pollutants and toxicants 

that lead to hazardous air quality, affecting visitors and employees.122 

Kris Hanke  
iStock/Getty Images 
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In an evaluation of 53 smokeless tobacco products from five global regions,* nicotine concentration 
ranged from 0.16 to 34.1 mg/g and pH levels ranged from 5.2 to 10.1.134  With such a wide range of pH 
levels, the proportion of readily absorbable nicotine ranged from 0.16 percent to 99.1 percent.135  A study 
of domestic smokeless tobacco products† found that nicotine concentration ranged from 3.9mg/g to 40.1 
mg/g, pH levels ranged from 4.7 to 7.9 and the unprotonated nicotine ranged from 0.01mg/g to 3.7 mg/g.  
Snus and dissolvable tobacco products had the highest levels of readily absorbable nicotine, and twist 
tobacco products had the highest levels of nicotine concentration.136  
 
Health Effects.  Smokeless tobacco has been associated with pancreatic and oral cancer as well as cancer 
of the esophagus, the pharynx, head, and neck.  However, the research supporting these associations is 
limited and some studies did not take into account cigarette smoking.137  Generally, the risk of cancer 
depends on the type of smokeless tobacco product used and the levels of carcinogens in the product.138  
Several studies have found high levels of toxicants and carcinogens in smokeless tobacco products as well 
as unprotonated nicotine, which may increase the risk of nicotine exposure and addiction.139 
 

  

                                                 
* Southeast Asia, Eastern Mediterranean, Africa, Europe, and the Americas. 
† Including dry snuff pouch, dry snuff without pouch, twist, loose leaf, plug, snus, and dissolvable tobacco. 

SMOKELESS TOBACCO 
Health Effects 

Addiction 
 Greater nicotine exposure is associated with a higher risk of addiction.  Nicotine exposure depends 

on: 
 Nicotine concentration (varies significantly between different products; twist smokeless 

tobacco products have the highest levels of nicotine concentration).140 
 Amount of unprotonated/absorbable nicotine (a greater amount of unprotonated nicotine is 

associated with greater nicotine exposure).141 
 pH levels of the tobacco (higher pH levels are associated with more unprotonated/ 

absorbable nicotine, making it more addictive.  Snus and dissolvable smokeless tobacco 
products have the highest level of absorbable nicotine).142 

 Pouch size (increased pouch size is associated with a greater amount of nicotine).143 
 Moisture content144 (moist snuff delivers more absorbable nicotine than dry snuff145). 

 The risk of addiction to smokeless tobacco is similar to that of cigarettes.146 
Cardiovascular Disease 
 Smokeless tobacco users have a lower risk of cardiovascular disease than cigarette smokers.147 
 The findings regarding the association between smokeless tobacco use and the risk of cardiovascular 

disease and stroke are inconsistent.148   
 Smokeless tobacco users may have an increased risk of hypertension and metabolic syndrome 

relative to non-users.149 
Cancer 
 Those who use smokeless tobacco exclusively may have at least as high or even higher exposure to 

nicotine, cotinine, and carcinogens relative to those who use cigarettes exclusively.150  
 Long-terms smokeless tobacco product use may be associated with oral cancer and cancer of the 

esophagus, pharynx, head, and neck, but the evidence regarding the risk of cancer is inconclusive.151  
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Electronic Nicotine Delivery Systems (ENDS)  
 
Electronic nicotine delivery systems (ENDS) are battery powered devices 
that heat a nicotine solution, called an e-liquid (made out of solvent carriers 
such as propylene glycol or glycerol/glycerin, nicotine, and flavoring), and 
deliver nicotine through aerosol instead of smoke.156  The term ‘vaping,’ 
which is commonly used in reference to the use of ENDS, incorrectly 
implies that the gaseous substance produced by ENDS primarily contains 
water droplets.  In fact, the substance emitted during ENDS use is an 
aerosol, which is a gaseous or airborne cloud of ultrafine particles that may contain toxic 
chemicals.* 157  ENDS include several types of devices with a range of distinguishing characteristics.  
Whereas researchers and public health advocates frequently use the term ENDS, that term is not as 
familiar to the public who more commonly refer to the whole class of ENDS products as e-cigarettes.† 158   
 
The first generation of ENDS most notably includes electronic cigarettes, also known as e-cigarettes, e-
cigs, or cigalikes.  These products are very similar to cigarettes in appearance; they are usually the same 
shape and size as a traditional cigarette and often mimic the experience of smoking a cigarette.159  
Depending on the device, they sometimes have a light-emitting diode (LED) that lights up when the user 
puffs.160  They either can be disposable (single use) or rechargeable.161    
 
Since the introduction of the e-cigarette to the U.S. market in 2007, the ENDS category has grown 
considerably.  In addition to e-cigarettes, available ENDS products now include products referred to as 
vape pens, personal vaporizers, advanced personal vaporizers, modified vaporizers (MODs), electronic 
hookah, and electronic cigars.  First generation ENDS most closely mimic the experience of smoking a 
cigarette,162 whereas second and third generation ENDS are not modelled after cigarettes and generally 
are larger.163  Unlike first generation devices, advanced generation devices allow users to modify parts of 
their device to enhance nicotine delivery.164  Advanced generation devices typically have larger batteries 
than first generation devices and come in a greater variety of e-liquid flavors.165  Electronic water 
pipe/hookah devices are similar mechanically to electronic cigarettes; however, they tend to deliver 
relatively less nicotine.166  
 
  

                                                 
* These potentially toxic particles can be inhaled deep into the lungs, causing damage. 
† If that term used in research studies to refer to these products is not familiar to participants and not clearly defined, 
it may limit the accuracy of the research findings. 

SMOKELESS TOBACCO 
Health Effects (continued) 

Cancer (continued) 
 Users of chewing and moist tobacco products appear to have a lower risk of oral cancer compared to 

users of dry snuff.152 
 A few studies report an association between smokeless tobacco product use and pancreatic cancer; 

people who use more than 2.5 ounces per week were found to be at an increased risk.153  However, 
others have found no association.154   

Pregnancy Outcomes  
 Nicotine has been found to affect fetal development and, therefore, smokeless tobacco is not deemed 

safe for use during pregnancy.155  

NengLoveyou 
istock/Getty Images 
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Mode of Administration.  ENDS come in different shapes and sizes, but the mechanics of how they 
deliver nicotine are similar across products.  ENDS function either via an airflow sensor in which the 
battery is activated through puffing or via manual activation in which the battery is activated by pressing 
a button.167  Earlier generation devices mostly use an airflow sensor while later generation devices use 
manual activation.168  
 
Once the battery is activated, it enables the atomizer in the device to heat the e-liquid solution and emit it 
in the form of an aerosol.  E-liquid solutions generally consist of nicotine, propylene glycol, 
glycerol/glycerin, and artificial flavoring.169  Earlier forms of ENDS had separate atomizers to heat the e-
liquid solution and cartridges to hold the e-liquid solution.170  In newer devices, the atomizer and cartridge 
frequently are combined.171  
 

 
Nicotine Exposure.  Levels of nicotine exposure are influenced by whether the ENDS product is a first or 
later generation device, the nicotine concentration within the e-liquid, the amount of unprotonated/ 
absorbable nicotine in the product and its nicotine pH levels, the puffing behavior of the individual using 
the product, and the individual’s prior experience using an ENDS product.173   

Distinguishing Factors of ENDS Products 
Type of ENDS  Distinguishing Factors  

Electronic cigarettes (e-cigarettes) 
Cigalikes 

 Physically similar to cigarettes 
 Come in disposable or refillable/rechargeable forms  
 Some emit a light when the user puffs 
 Relatively short battery life  
 Relatively less efficient nicotine delivery 

Vaporizer (or vape) pen 
 

 Comes in various sizes, does not resemble a cigarette 
 Comes in disposable or rechargeable forms  
 Slim like a pen 
 Can be modified 

Modified nicotine delivery 
systems   
Advanced personal vaporizers 
(‘MODs’) 

 Larger device  
 Most are rechargeable  
 Can be modified 
 Larger batteries and relatively long battery life  
 Relatively more efficient nicotine delivery  

Electronic water pipe/hookah  Electronic versions of traditional water pipe/hookah 
devices Relatively less efficient nicotine delivery  

Components of an ENDS Device172 
Terms  Description 

Battery Power source 
Heating element (atomizer, cartomizer) Heats e-liquid solution/juice to a temperature of vaporization 
Cartridge or tank Holds e-liquid/juice 
E-liquid solution/juice Liquid solution of nicotine, propylene glycol, 

glycerol/glycerin solution, and sometimes flavoring contained 
in the cartridge or tank 

Aerosol  The suspension of fine particles of liquid, solid, or both in a 
gas that is inhaled and exhaled 
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Type of Device.  Later generation ENDs can deliver nicotine more efficiently than first generation 
products and thus expose users to more nicotine.174  Some research indicates that later generation ENDS 
can deliver as much as or more nicotine than cigarettes.175  

 
Nicotine Concentration.  Nicotine concentration levels of e-liquids vary among and within brands, 
ranging from 0 mg/ml to 29mg/ml.176  One study found that bottles of e-liquids can contain up to 720 mg 
of nicotine, several times the fatal dose of nicotine for an adult.177   
 
Some devices only indicate the nicotine concentration in terms of high, medium, or low, without a precise 
measurement.178  In a few cases, the nicotine level in a product is mislabeled, with actual nicotine levels 
being lower or higher than the label indicates, or with nicotine found in products that are labeled as 
nicotine free.179     
 
Factors Associated with Use Patterns.  Nicotine exposure varies by puffing behavior, the duration of use, 
the specific product being used, and the individual user’s prior experience with ENDS products.180  ENDS 
products tend to deliver less nicotine to inexperienced users than to experienced users.181   
 
Health Effects.  The chemical components within e-liquids, cartridges, and aerosols have a range of 
adverse health effects.182  Although it is difficult to generalize the findings from studies of ENDS because 
there is wide variability in the ingredients and chemicals found in these products,183 the documented acute 
effects include increased plasma nicotine, heart rate, and carbon monoxide concentration.184  Short-term 
adverse effects include respiratory distress, impaired vascular function, and cell damage that can lead to 
oral disease.185   
 
There is a wide variety of ingredients in e-liquid flavoring, refill solutions, cartridges, and aerosols--
including solvent carriers (propylene glycol and glycerol/glycerin), tobacco-specific nitrosamines, 
carbonyl compounds, polycyclic aromatic hydrocarbons (PAHs), metals, and tobacco alkaloids186--some 
of which are carcinogens or contribute to respiratory and cardiac distress.187  One recent study found 
detectable levels of more than 115 volatile organic compounds and semi-volatile organic compounds 
from a single puff* of an e-cigarette, and many of the potentially toxic chemicals found in the aerosol 
were not present in the e-liquid solution itself.  This suggests that the aerosolization process itself might 
increase the risks associated with ENDS use.188   
 
Of particular interest with regard to ENDS is the potential health risk to adolescents who are using these 
products in increasing numbers.  While the research on the health consequences is relatively limited, the 
evidence generally suggests that adolescents who engage in exclusive ENDS use (in the absence of 
cigarette use) are less likely than those who exclusively use cigarettes or who use ENDS and cigarettes to 
experience mental health symptoms or to engage in alcohol and other drug use.189  However, one recent 
longitudinal study of adolescents did find significantly higher increases in depressive symptoms among 
adolescents who reported sustained and frequent use of e-cigarettes over a 12-month period relative to 
those who did not use e-cigarettes.190  With regard to physical health, research suggests an increased risk 
of chronic respiratory symptoms in adolescents who report using e-cigarettes.191  
 
Recent studies also point to a practice among adolescents who use ENDS, which involves vaporizing the 
e-liquid at high temperatures by dripping some of the e-liquid directly onto the heating element of the 
device and quickly inhaling the aerosol (a practice known as “dripping”) in order to produce thicker 
aerosol clouds and to intensify the flavor and ‘throat hit’ of the e-liquid.  A recent survey in Connecticut 
found that more than one in four high school students who reported ever having used e-cigarettes said that 
they have engaged in dripping,192 a practice that may lead to greater exposure to the toxins in e-liquids.193 

                                                 
* 40 mL 
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Ingredients in ENDS That May Pose a Health Risk.  Propylene glycol, glycerol/glycerin, and in some 
cases ethylene glycol are solvent carriers that make up the majority of e-liquid refill solutions.194  In 
nicotine-free electronic devices, there is an increased risk of exposure to high concentrations of these 
solvents since, in the absence of nicotine, they make up the majority of the e-liquid.  These solvent 
carriers may result in irritation of air pathways.195   
 
Carbonyls are organic compounds that may be present in either e-liquids or aerosol.  Carbonyls found in 
ENDS products include formaldehyde, acetaldehyde, acrolein, acetone, propionaldehyde, propanal, 
glyoxal, methylglyoxal, butyraldehyde, o-tolualdehyde, propionic aldehyde, and crotonaldehyde.196  
Formaldehyde, acetaldehyde, and acrolein are the most commonly-detected carbonyls in ENDS 
products.197  The ranges at which these carbonyl compounds are present in ENDS products vary by brand, 
with some well below exposure or hazardous limits and others well above the limit.198  Levels of 
carbonyls in ENDS also vary based on the presence of propylene glycol as the main liquid solvent and on 
the level of the battery voltage, with a higher presence of carbonyls with increased output battery 
voltage.199  Some carbonyls such as aldehydes are potentially carcinogenic.200  Acrolein may be 
associated with multiple illnesses and diseases, including multiple sclerosis, Alzheimer’s disease, 
cardiovascular disease, and diabetes.201  On a molecular level, acrolein may play a role in a cellular 
damage, such as membrane damage and immune dysfunction.202  Some researchers have noted that the 
presence of acrolein is at such a low level that it poses minimal risk to human health, and that 
formaldehyde does not form under conditions of normal use of ENDS products; others have called for 
extensive clinical research to determine if these compounds increase the risk of disease in ENDS users.203  
 
Tobacco-specific nitrosamines are known carcinogens that are found in tobacco and tobacco smoke and, 
to a lesser degree, in e-liquids.204  Certain metals--such as tin, copper, nickel, aluminum, chromium, zinc, 
cadmium, lead, and silver--also are found to varying degrees in ENDS e-liquids and aerosol.205  The 
metals may derive from the actual ENDS device, specifically from the cartomizer, and carry over into the 
e-liquids and aerosol.206  Some of these metals have been associated with respiratory irritation and 
illnesses, primarily in animal studies.207   
 
The chemicals that comprise e-liquid flavorings can increase the risk of respiratory disease when inhaled, 
even though these chemicals may be ‘generally recognized as safe’ by the U.S. Food and Drug 
Administration when consumed in food.208  Several studies have found that cinnamon flavor in e-liquids 
is the most toxic of all flavors, inhibiting cell survival among both embryonic and adult stem cells.209 
 
Accidental/Unintentional Poisoning.  The adverse effects of accidental or unintentional exposure to e-
liquids include nausea, vomiting, coughing, chest pain and palpitations, dizziness, and oral irritation.210  
National data indicate that monthly calls to U.S. poison control centers about exposures to ENDS 
products or to e-liquids increased from 0.3 percent to 41.7 percent between September 2010 and February 
2014.  About half (51.1 percent) of these calls involved children ages 0 to 5 and the modes of exposure 
included ingestion, inhalation, eye exposure, and skin exposure.211  Other national data indicate that 
whereas a higher percentage of calls to poison control centers between January 2012 and April 2015 were 
related to accidental exposure to cigarettes rather than to ENDS, children accidentally exposed to ENDS 
were five times more likely than those exposed to cigarettes to end up being hospitalized.212 
 
Design Flaws and Risks.  The rechargeable lithium batteries used in ENDS products carry a risk of 
explosion because their components are flammable or combustible.213  Low-quality batteries and poorly 
designed or improperly used ENDS products increase the risk of battery explosions and serious 
injuries.214  
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ELECTRONIC NICOTINE DELIVERY SYSTEMS (ENDS) 
Health Effects 

Addiction 
 Greater nicotine exposure is associated with a higher risk of addiction.  ENDS products may 

contain the same amount or more nicotine than cigarettes.215  Nicotine exposure depends on: 
 The generation of the device, with later generation ENDS delivering more nicotine than first 

generation devices.216   
 Nicotine concentration in the e-liquid (varies by product).217  
 User puffing behavior (a greater number of puffs increases nicotine exposure).218 
 Prior experience using ENDS products (ENDS typically deliver less nicotine to inexperienced 

users than to experienced users).219 
 Type of nicotine (unprotonated nicotine is more readily absorbable and results in higher 

nicotine exposure than protonated nicotine).220  
 The pH level of the e-liquid (higher levels are associated with more nicotine exposure). 

Menthol flavored products tend to have higher pH levels than those with other flavors.221 
Cardiovascular Disease 
 ENDS affect the cardiovascular system by increasing plasma nicotine, heart rate, and carbon 

monoxide concentration.222 
 The combination of chemicals and fine particles contained in ENDS aerosols and liquids may 

increase the risk of heart distress.223 
Cancer 
 ENDS may contain solvent carriers, tobacco-specific nitrosamines, and metals that are 

carcinogenic.224 
Respiratory Problems 
 Some components in ENDS may contribute to respiratory distress.225 
 Nicotine-free ENDS products can expose the user to high concentrations of solvent carriers like 

propylene glycol/glycerin, which increase the risk of air pathway irritation.226 
 Inhalation of the chemicals in e-liquid flavorings may increase the risk of respiratory disease.227 
Pregnancy Outcomes  
 Nicotine can alter blood pressure and perivascular adipose tissue in developing organisms.228 
 Research suggests that any amount of nicotine use is unsafe during pregnancy.229 
Secondhand/Environmental Exposure
 ENDS aerosols generate potentially harmful fine particulate matter that may appear in high 

concentrations in areas where ENDS are used.230 
 The aerosol remains in the air for shorter periods than cigarette smoke, resulting in relatively 

lower passive exposure in non-users.231   
 Secondhand exposure to ENDS use is associated with an increased urge and desire to smoke and 

with actual smoking behavior (to a similar extent as produced by exposure to combustible 
cigarette use) among young adult cigarette smokers.232 

 Reports of accidental/unintentional exposures to ENDS products increased between 2010 and 
2014, with half of the cases involving young children, aged 0-5.233  Accidental exposure to the 
nicotine in e-liquids may lead to nausea, vomiting, coughing, chest pain and palpitations, 
dizziness, and oral irritation.234 

 There is a risk of explosions and fires as a result of malfunctioning in the rechargeable lithium 
batteries contained in ENDS devices.235 
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A Closer Look at Electronic Nicotine Delivery Systems: 
The Current State of Science on the Risks and Potential Benefits 
 

Many non-cigarette nicotine products are available on the market, but none has received as much 

attention or controversy in recent years as e-cigarettes and related electronic nicotine delivery systems 

(ENDS).  Regulatory approaches to these products vary dramatically across the world, as do the attitudes 

of health professionals tasked with reducing the use of combustible tobacco products and their daunting 

toll on morbidity, mortality, and associated costs. 

 

At its core, the debate surrounding ENDS products revolves around a key question:   

 

Is the Net Effect of ENDS Use Beneficial or Harmful to the Public Health? 
 

That is, are the known risks associated with ENDS products outweighed by their benefits, specifically 

with regard to their ability to serve as a replacement for combustible tobacco products among current 

smokers?  To answer this question, researchers and public health experts are attempting to gather reliable 

information on the following issues that are essential for determining the risk/benefit ratio of ENDS 

products to the population at large and to specific sub-groups--particularly current cigarette smokers and 

youth.  It is important to note that research surrounding these issues is limited and ongoing and it may 

take several more years to attain definitive answers, particularly with regard to questions about the long-

term effects of using ENDS on other tobacco product use, health, and addiction. 

 

In summing up the current state of the evidence, we present the following key conclusions, which 

coincide with those of the U.S. Surgeon General:
1
 

 

 Use of any product that contains nicotine, including ENDS, is dangerous to youth, pregnant women, 

and fetuses.  Any form of use of or exposure to these products in these groups is unsafe. 

 The use of ENDS products is strongly associated with the use of other nicotine products, which 

increases overall nicotine exposure and the consequent risks of addiction and other negative health 

outcomes.  

 Even ENDS products that do not contain nicotine are not safe.  These products contain many 

potentially harmful ingredients in their flavorings, additives, and aerosols. 

 ENDS products may benefit the health of current smokers who are unable or unwilling to quit 

through the use of medically-approved cessation methods, but only if they substantially or completely 

replace the use of cigarettes. 

 

The current body of research is able to provide preliminary answers to the following two 

key questions:
2
 

 

 Is the use of ENDS products among nonsmokers reliably associated with later cigarette smoking?   

YES 

 Is the use of ENDS products among smokers reliably associated with smoking reduction or cessation? 

NO 
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A Closer Look at the Research Evidence 
 

In December 2016, the U.S. Surgeon General published a report describing the growing public health 

concern of ENDS (e-cigarette) use among youth in the U.S.  It described a 900 percent increase in use 

among high school students between 2011 and 2015.  It documented what is known about the risks to 

youth of using these products and emphasized the point that there still are many unknowns and significant 

gaps in the scientific evidence.  Yet, the report concluded that there is sufficient evidence to call for the 

prevention of any tobacco or nicotine product use, including ENDS, among youth and young adults.
4
 

 

Below we present key questions relevant to the debate surrounding the risks and benefits of ENDS 

products and offer brief descriptions of up-to-date research findings that address these questions.    
 

Who Are the Main Users of ENDS Products?  
 

Youth or Adults?   

 

Youth, including young adults, generally report higher rates of ENDS use than adults:   

 National data indicate that 16.0 percent of high school students and 5.3 percent of middle school 

students reported current (past 30 day) use of ENDS products in 2015.
5
   

 More recent national data from a school-based government survey indicate that the rate of use might 

be declining among teens: 9.9 percent of 8
th
, 10

th
, and 12

th
 graders combined reported current use of 

ENDS in 2016, a significant decrease from 12.8 percent in 2015.  More specifically, 12.5 percent of 

12
th
 graders, 11.0 percent of 10

th
 graders, and 6.2 percent of 8

th
 graders reported current use of ENDS 

Summary of Risks vs. Benefits of ENDS Products
3
 

Risks Benefits 

For Nonsmoking Youth 

Increased exposure to nicotine   

Nicotine addiction  

Increased risk of initiation of smoked cigarettes     

Adverse effects on brain development   

Future disease   

For Current Smokers 

Slower or delayed tobacco cessation Reduced tobacco-related disease morbidity and 

mortality for those who switch to ENDS and 

significantly reduce or quit smoking cigarettes 

Increased risk of nicotine exposure and 

addiction with continued dual use of ENDS 

and smoked cigarettes 

 

For Former Smokers 

Re-initiation of cigarette smoking  

Nicotine addiction   

For Nonsmokers and Society 

Secondhand aerosol exposure and associated 

health risks and costs 

Reduced costs associated with tobacco-related 

disease morbidity and mortality  

Re-normalization of smoking   

Accidental/unintentional poisoning  
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in 2016, all statistically significantly lower than the rates reported 1 year earlier (16.3 percent of 12
th
 

graders, 14.2 percent of 10
th
 graders, and 8.0 percent of 8

th
 graders).

6
  

 Our analysis of national data on adults indicate that approximately 6.6 percent of adults, aged 18 and 

older, reported current use of ENDS in 2013-2014.
*
  Rates of use among adults were highest among 

younger adults, aged 18 to 24.   

 Other national data indicate that 22 percent of 18-24 year olds reported having tried an e-cigarette in 

their lifetime, and 13.6 percent said that they currently use e-cigarettes.
†
 
7
 

 Newly-published results from a 2013-2014 survey of youth and adults found that young adults 

comprised the group with the highest rate of reported current e-cigarette use: 1.0 percent of 12-14 

year olds, 5.3 percent of 15-17 year olds, 12.5 percent of 18-24 year olds, and 5.8 percent of adults 

aged 25 and older.
8
    

 

Cigarette Smokers or Nonsmokers? 

 

Most people who use ENDS also smoke cigarettes: 

 Approximately three-quarters of youth
9
 and adults

10
 who report the current use of e-cigarettes also say 

they use combustible cigarettes.  

 

However, there are many people who use ENDS, especially among youth, who never smoked a cigarette:  

 A significant proportion of youth who do not use combustible cigarettes report using ENDS 

products.
11

   

 National data indicate that the use of e-cigarettes among middle and high school students who 

never smoked cigarettes increased more than three-fold between 2011 and 2013.
12

   

 Among middle school students in Connecticut who had used e-cigarettes, half (51.2 percent) 

reported that they were the first type of tobacco product they ever used (i.e., they had never used 

combustible cigarettes).
‡
 
13

   

 Nearly 1 in 10 (9.7 percent) young adults, aged 18 to 24, in the U.S. who had never smoked a 

cigarette say they tried an e-cigarette.
§
 
14

 

 A recent study found that less than a quarter of middle and high school students who reported e-

cigarette use (and not cigarette use) fit the risk profile of a cigarette smoker, suggesting that the 

use of ENDS products is appealing to young people who are at low risk of smoking cigarettes, 

expanding rather than reducing the consumer base for nicotine products.
15

 

 Among adults who reported using ENDS products, about one-third said they never smoked a cigarette 

or that they formerly but not currently smoke cigarettes (i.e., they already quit).
16

   

 

Do Nonsmokers Who Use ENDS Products End Up Smoking Cigarettes?  
 

Non-cigarette smoking youth who use ENDS products are significantly more likely than those who do not 

use ENDS to report intentions to smoke and to end up smoking combustible cigarettes in the near future:
17

   

 National data indicate that middle and high school nonsmoking students who had ever used e-

cigarettes were twice as likely to report intentions to smoke cigarettes
**

 relative to those who never 

tried e-cigarettes (43.9 percent vs. 21.5 percent).
*
 
18

   

                                                 
*
 These findings are presented in Chapter III. 

†
 Persons who reported using electronic cigarettes at least once during their lifetime and now using electronic 

cigarettes every day, some days, or rarely. 
‡
 Data collected in 2013. 

§
 National data from 2014. 

**
 Based on a composite measure of the two questions: “Do you think you will smoke a cigarette in the next year?” 

and “If one of your best friends were to offer you a cigarette, would you smoke it?” Response options were: 

definitely yes, probably yes, probably not, and definitely not. 
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 A recent longitudinal national survey of 12
th
 graders found that students who never smoked cigarettes 

but recently started using e-cigarettes had more than four times the odds of smoking cigarettes a year 

later.  This was true even among students who reported perceiving great risk from cigarette smoking 

at the time of the initial interview.  The findings also indicated that those who never smoked but 

recently started using e-cigarettes were more than four times more likely to move away from their 

earlier perception of cigarettes as posing a ‘great risk’ of harm.  This suggests that e-cigarette use 

reduces the perception of harm of cigarette smoking and desensitizes young people to cigarette 

smoking.
19

  

 Nonsmoking high school students in Hawaii
†
 who had ever used e-cigarettes had twice the odds of 

showing willingness to smoke cigarettes
‡
 relative to those who had never used e-cigarettes (26 

percent vs. 11 percent)
20

 and nearly three times the odds of starting to smoke cigarettes 1 year later.
21

   

 Nonsmoking high school students in California who used e-cigarettes were more susceptible than 

those who never used e-cigarettes to future cigarette use
§
 (35 percent vs. 21 percent)

**
 
22

 and had 

approximately six times the odds of starting to smoke cigarettes 16 months later.
††

 
23

   

 Nonsmoking high school students in California who reported more frequent e-cigarette use at baseline 

reported more frequent and heavier cigarette smoking 6 months later.
‡‡

 
24

 

 National data indicated that nonsmoking young adults, aged 18 to 29, who had used e-cigarettes were 

more likely to report being open to smoking cigarettes
§§

 in the near future relative to those who had 

never tried an e-cigarette (46.1 percent vs. 14.2 percent).
***

 
25

  

 College students who reported in 2014 never having smoked cigarettes but that they had tried or 

currently use e-cigarettes were significantly more likely to report smoking cigarettes in 2015 than 

students who had not used e-cigarettes.
26

  

 

What if They Had Initially Reported No Intention of Ever Smoking? 
 

Even non-cigarette smoking youth who specifically expressed no intention to smoke cigarettes in the 

future but used ENDS products are significantly more likely to end up smoking in the future than those 

who have not used ENDS products:   

 Adolescents and young adults who have used e-cigarettes are more likely than those who have not 

used e-cigarettes to smoke cigarettes in the future, even if they initially had no intention of or 

susceptibility toward doing so.
27

   

 National data indicate that nonsmoking youth, aged 16-26, who were deemed not susceptible to 

smoking cigarettes
*
 but who had used e-cigarettes had eight times the odds of becoming 

                                                                                                                                                             
*
 National data from 2011-2013. 

†
 Data collected in 2013-2014. 

‡
 Respondents were asked, “Suppose you were with a group of friends and there were some cigarettes you could 

have if you wanted.  How willing would you be to ___: take one puff, smoke a whole cigarette, and take some 

cigarettes to try later?”  Responses options were: not at all willing, a little willing, somewhat willing, and very 

willing. 
§
 Based on the following three questions: “At any time in the next year do you think you will use these products?”; 

“Do you think in the future you will experiment with these products?”; and “If one of your best friends were to offer 

you these products, would you use them?”  Response options were: definitely not, probably not, probably yes, and 

definitely yes.  Those who responded “definitely not” to all three measures were considered to be not susceptible. 
**

 Data collected in 2014 from a sample of 11
th

 and 12
th

 grade students. 
††

 Data collected in 2014-2016 from a sample of high school students. 
‡‡

 Data collected in 2014-2015 from students in public high schools in Los Angeles, California. 
§§

 Based on the following two questions: “Do you think you will smoke a cigarette soon?” and “Do you think you 

will smoke a cigarette in the next year?” Response options were: definitely yes, probably yes, probably not, and 

definitely not. 
***

 National data from 2012-2013. 
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susceptible to smoking and of starting to smoke cigarettes 1 year later relative to those who had 

never used e-cigarettes.
28

 

 Nonsmoking 9
th
 grade students in Los Angeles, California who had ever used e-cigarettes had 

two to four times the odds of reporting cigarette, cigar, and water pipe/hookah use 6-12 months 

later relative to those who had never used e-cigarettes.
†
 
29

 

 In an attempt to explain the pathway from e-cigarette to combustible cigarette use among youth, one 

recent study found that adolescents who use e-cigarettes may learn to find the physical process of 

using such a device (e.g., inhaling, exhaling, the motions involved) appealing, which can stimulate 

and promote positive expectations about cigarette use.  Those who use e-cigarettes also may begin to 

affiliate more with peers who smoke cigarettes who can model that behavior.
30

  Other research 

findings suggest that e-cigarette use desensitizes young people to the perceived risks of cigarette 

smoking.
31

  Finally, a recent study found that middle and high school students who never smoked 

cigarettes but either used ENDS or were exposed to ENDS in their home or in advertisements were 

more likely to perceive peer and community acceptance of adult cigarette smoking and more 

susceptible to smoking themselves than those who were less exposed to ENDS.  This finding suggests 

that exposure to ENDS and ENDS use may lead to the normalization of cigarette smoking.
32

 

 

Do Cigarette Smokers Who Start Using ENDS Products End Up Quitting or Reducing 

Smoking or do They Continue to Use Both Types of Nicotine Products (i.e., “Dual Use”)? 
 

The findings related to this question are not conclusive.
33

  Several studies suggest that ENDS that contain 

nicotine may help smokers cut back or stop smoking cigarettes
34

 (one study found that the presence of 

nicotine is not so essential
35

).  Other studies show that smokers who use ENDS generally are not more 

likely to reduce or quit smoking cigarettes and that many become ‘dual users’ of cigarettes and ENDS:  

 A large-scale systematic review and meta-analysis found that the odds of quitting cigarette smoking 

are an estimated 28 percent lower among those who use e-cigarettes relative to those who do not.
36

  

 National data indicate that middle and high school students who ever used e-cigarettes had six to 

eight times the odds of smoking relative to those who never used e-cigarettes.  Among current 

smokers, current e-cigarette use was associated with higher levels of cigarette smoking.  E-cigarette 

use was not associated with reports of attempting to quit smoking in the past year.
‡
 
37

 

 National data indicate that middle and high school students who used both cigarettes and e-cigarettes 

were not more likely to quit smoking than those who did not use e-cigarettes, suggesting that e-

cigarette users are engaging in dual use rather than smoking cessation.
§
 
38

 

 A recent longitudinal national survey of 12
th
 graders found that students who had smoked in the past 

and began using e-cigarettes had an increased likelihood of relapse to cigarette smoking and it was 

not related to smoking cessation among recent cigarette smokers.
39

  

 College students who hadn’t used e-cigarettes at the start of one study had more than twice the odds 

of reporting current cigarette use at the end of the study period (about 2-½ years later) if they had 

used e-cigarettes in the interim.
**

 
40

 

 A randomized controlled trial of young adult smokers who were not ready to quit and who were given 

either nicotine e-cigarettes or non-nicotine e-cigarettes (placebo) found that both groups reduced the 

number of cigarettes smoked over the course of the study period.  However, although those who 

                                                                                                                                                             
*
 Based on the following two questions: “If one of your friends offered you a cigarette, would you try it?” and “Do 

you think you will smoke a cigarette sometime in the next year?” Response options were: definitely yes, probably 

yes, probably no, and definitely no.  Those who responded “definitely no” to both measures were considered non-

susceptible nonsmokers whereas others were defined as susceptible. 
†
 Data collected in 2014 from a sample of high school students. 

‡
 National data from 2011-2012. 

§
 National data from 2011-2013. 

**
 Data collected from 2010-2013 from a sample of college students in North Carolina and Virginia. 
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received the nicotine e-cigarettes were more likely to have reduced the number of cigarettes they 

smoked, there were no differences between the groups in smoking cessation.
41

 

 Adult cigarette smokers in California who smoked cigarettes and who had used e-cigarettes were less 

likely to reduce or quit smoking 1 year later relative to those who never used e-cigarettes.
*
 
42

 

 Adult cigarette smokers in Great Britain who reported daily use of e-cigarettes while smoking 

cigarettes reported more attempts to quit or reduce cigarette smoking, but not more success with 

smoking cessation.  Non-daily use of e-cigarettes was not associated with cessation attempts, reduced 

smoking, or cessation.
43

 

 Adult cigarette smokers who reported e-cigarette use at the start of one study were not more likely 

than those who did not use e-cigarettes to report intending to quit smoking or to actually have quit 

smoking 1 year later.
44

 

 National data indicate that adult smokers who used e-cigarettes to facilitate quitting were less likely to 

have stopped smoking 1 year later compared to those who had never used e-cigarettes but tried to 

quit.
45

 

 An international study of adult cigarette smokers found that those who reported at the start of the 

study that they were using e-cigarettes to quit smoking (85 percent) were not more likely to have quit 

1 year later relative to those who did not use e-cigarettes.
46

 

 

 

The adverse health effects of ENDS use associated with nicotine and other toxic ingredients,
47

 along with 

the growing body evidence indicating that ENDS may increase the risk of cigarette smoking and not 

reliably facilitate smoking reduction or cessation lead to the following conclusion: 

 

Even if they are less harmful than cigarettes and helpful to some individuals 

who smoke, the net effect of ENDS products is not beneficial and may be risky 

to the public health. 
 

ENDS products are never safe for youth.  Still, ENDS do appear to be less harmful than combustible 

cigarettes.  Therefore, smokers who are unable to quit using medically-approved interventions may 

benefit from completely switching to ENDS.  But only in cases in which the use of ENDS completely 

replaces or significantly reduces the use of cigarettes in existing smokers might there be a net benefit of 

ENDS products.  Unfortunately, in the majority of cases, these products are used in addition to smoked 

cigarettes without lasting and significant declines in cigarette use, and often delay or prevent smoking 

cessation.  Research indicates that merely cutting back on smoking or smoking intermittently does not 

eliminate the considerable health risks of cigarette use, and that prolonged smoking, even if only a 

reduced number of cigarettes due to ENDS use, can have profound negative health effects relative to 

completely quitting.
48

  Without rigorous evaluation and subsequent approval by the U.S. Food and Drug 

Administration (FDA) as a cessation aid, ENDS products should not be promoted as cessation devices for 

smokers or touted as harmless for casual use.   

 

                                                 
*
 Data collected in 2011-2013 from a sample of adults, aged 18-59. 



 

-26- 

Chapter III  
The Nature and Extent of Nicotine Product Use 
 
The landscape of nicotine product use is changing.  Fewer people in the United States are using cigarettes 
while more people, particularly youth, are using non-cigarette nicotine products.1  Between 2011 and 
2015, reported use of cigarettes in the past 30 days among high school students decreased from 15.8 
percent to 9.3 percent, while current use of e-cigarettes increased tenfold, from 1.5 percent to 16.0 
percent.2  Other national data show that the rate of decline in cigarette smoking among middle and high 
school students over the past decade has not accelerated with the emergence of electronic nicotine 
delivery systems (ENDS), countering claims that ENDS product use among youth replaces cigarette 
smoking.3  Still, data from a different national survey suggest small but significant declines in the use of 
e-cigarettes, water pipe/hookah, and some other non-cigarette nicotine products among 8th, 10th, and 12th 
grade students--a preliminary but promising sign that the recent steady rise in their use among young 
people may be stabilizing or reversing.4  Most nationally representative surveys find that a significant 
proportion of people, adults and adolescents alike, who use nicotine products use more than one type.5  
While any nicotine product use is associated with an increased risk of nicotine addiction and alcohol and 
other drug use and addiction (especially when such use begins in early adolescence), use of multiple 
nicotine products increases those risks, especially for youth.6 
 
To explore more thoroughly the prevalence and patterns of different types of nicotine product use among 
youth and adults, we conducted analyses of recent, publicly available, nationally representative data from 
the U.S. Centers for Disease Control and Prevention (CDC) on nicotine product use among middle and 
high school students and among adults, aged 18 and older, in the United States.*  (See the Appendix for 
more details about the data sources used and the data analysis methodology.)   
 

Key Findings 
 

 Prevalence.  One in four adults† (26.0 percent, 59.7 million) and one in seven middle and high 
school students,‡ (15.7 percent, 4 million) reported current§ use of at least one nicotine product.   
 Approximately 16.3 percent of adults and 14.7 percent of middle and high school 

students reported current use of a non-cigarette nicotine product.   
 Young adults, aged 18 to 24, were the age group most likely to report current use of a 

non-cigarette nicotine product (36.6 percent).  
 Most Commonly Used Nicotine Products.  The most commonly used nicotine products among 

adults, after cigarettes (17.6 percent), were cigars (7.0 percent) and e-cigarettes (6.6 percent).  

                                                 
* Unless otherwise indicated, reported findings are from The National Center on Addiction and Substance Abuse’s 
analysis of data from the CDC’s 2013-2014 National Adult Tobacco Survey (NATS) and the 2014 National Youth 
Tobacco Survey (NYTS).  Just prior to publication of this report, data from 2015 on middle and high school students 
became publicly available.  However, as noted in the Appendix, we decided to present the data from 2014 so that it 
would be more comparable to the most recently available data collection period for the adult survey (2013-2014). 
† Non-institutionalized U.S. adults, aged 18 years and older. 
‡ In grades 6-12. 
§ Current nicotine product use among adults was defined in the NATS survey as using one or more of the following 
eight nicotine products “now”: cigarettes, cigars/cigarillos/little cigars, pipes, e-cigarettes, water pipe/hookah, 
chewing tobacco/snuff/dip, snus, and dissolvable nicotine products.  Current nicotine product use among middle and 
high school students was defined in the NYTS survey as reported use in the past 30 days of one or more of the eight 
nicotine products listed above, with the addition of bidis.    
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Among middle and high school students, they were e-cigarettes (9.3 percent) followed by water 
pipe/hookah (6.4 percent) and cigarettes (6.3 percent).   

 Multiple Product Use.  Consistent with other recent studies,7 the use of multiple nicotine 
products was common among those who reported current use of nicotine.  More than one-third 
(37.5 percent) of adults and half (49.9 percent) of middle and high school students who engaged 
in current use of nicotine products indicated that they used more than one product.  Among 
current users of nicotine products, 7.6 percent of adults and 19.6 percent of middle and high 
school students reported using more than one non-cigarette nicotine product.  The use of multiple 
nicotine products elevates the risks of nicotine addiction, alcohol and other drug use, and other 
harmful consequences.   
 Cigarettes were the product most commonly used in combination with other nicotine 

products; nearly one-third of adults and middle and high school students who reported 
current use of nicotine products said they used cigarettes and a non-cigarette nicotine 
product.    

 Nicotine Addiction.  Few middle and high school students met the designated criteria for 
nicotine addiction; however, the majority of adults and young people who engaged in current use 
of a nicotine product did report at least one symptom consistent with addiction. 
 An estimated 15.0 percent of adults and 3.8 percent of middle and high school students 

who reported current use of a cigarette or non-cigarette nicotine product met the 
designated criteria for nicotine addiction; 77.9 percent of adults and 49.0 percent of 
middle and high school students reported at least one symptom of nicotine addiction.  

 An estimated 4.5 percent of adults and less than 1 percent of middle and high school 
students who reported using only non-cigarette nicotine products (and not cigarettes) in 
the past 30 days met the designated criteria for nicotine addiction.  More than half of 
adults and half of middle and high school students who only used non-cigarette nicotine 
products (and not cigarettes) reported at least one symptom of nicotine addiction.     

 For both adults and students, the likelihood of reporting at least one symptom of nicotine 
addiction was greater among those who used cigarettes along with other nicotine products 
than among those who used multiple non-cigarette nicotine products.   

 Quit Attempts.  Nearly half of adults and nearly one-third of middle and high school students 
who engaged in the current use of nicotine products also reported attempting to quit using them in 
the past year.   

 Former Use.  Approximately one-half of adults and middle and high school students who 
reported ever having used a nicotine product indicated that they were no longer using them.   

 

Current Nicotine Product Use and Addiction  
 
Despite declines in cigarette use, the overall prevalence of nicotine product use has been stable over the 
past few years (25.2 percent in 2009-20108 and 25.5 percent in 2013-20149), reflecting the rise in the use 
of non-cigarette nicotine products like ENDS and water pipe/hookah.10  Still, adults continued to report 
the use of cigarettes at a higher rate than non-cigarette nicotine products (17.6 percent vs.16.3 percent).  
In contrast, middle and high school students reported the use of cigarettes at a much lower rate than non-
cigarette nicotine products (6.3 percent vs. 14.7 percent).   
 
Current Nicotine Product Use Among Adults 
 
In 2013-2014, 26.0 percent of adults in the United States, aged 18 and older, reported current use of any 
nicotine product; 16.3 percent reported use of a non-cigarette nicotine product.     
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Demographic Differences.  The prevalence of non-cigarette nicotine product use was higher among:   
 

 Male than female adults (23.4 percent vs. 9.8 percent);  
 Multiracial (26.7 percent) and American Indian (22.2 percent) adults than among white adults 

(16.6 percent); and 
 Young adults aged 18 to 24 (36.6 percent) than among adults from all other age groups.   

 
Current Nicotine Product Use Among Adults by Patterns of Use and Demographics, 

2013-2014 (Percent) 

 

No Current 
Nicotine 

Product Use 

Current Nicotine Product Use 
Any Nicotine 
Product Use 

Cigarette 
Use Only 

Non-Cigarette Nicotine 
Product Use  

(with or without Cigarettes) 
Total 74.0 26.0 9.7 16.3 
Sex     

Male 67.1 32.9 9.5 23.4 
Female 80.3 19.7 9.8 9.8 

Race/Ethnicity     
White  74.4 25.6 9.0 16.6 
Black 71.0 29.0 14.7 14.3 
Hispanic 76.0 24.0 8.7 15.3 
Asian  83.5 16.5 4.6 11.9 
American Indian 61.0 39.0 16.8 22.2 
Multiracial 58.9 41.1 14.5 26.7 

Age      
18-24 58.4 41.6 5.1 36.6 
25-44 68.3 31.7 11.1 20.6 
45-64 76.8 23.2 11.9 11.3 
≥65 88.8 11.2 6.3 4.9 

 
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 

 

 

23.4

9.8

16.6
14.3 15.3

11.9

22.2
26.7

36.6

20.6

11.3

4.9

Male Female White Black Hispanic Asian American
Indian

Multiracial 18-24 25-44 45-64 ≥65

Any Non-cigarette Nicotine Product Use Among Adults by Key Demographic 
Characteristics, 2013-2014 (Percent)

Note: Red bars indicate statistically significant differences from males, white/non-Hispanics, or adults aged 18-24. 
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Type of Product Used.  Of the non-cigarette nicotine products assessed in the 2013-2014 NATS, adults 
most commonly reported using smoked products (10.1 percent), followed by ENDS (6.6 percent) and 
smokeless tobacco products (3.6 percent).* 

 

Frequency of Use.  Among those who reported current use of nicotine products, daily use of non-
cigarette nicotine products was not as common as daily use of cigarettes.  Even among those who reported 
current use of cigars--the most commonly used non-cigarette nicotine product among adults--only 8.3 
percent said they used them on a daily basis.  Among adults who engaged in current use of nicotine 
products, chewing tobacco was the non-cigarette nicotine product most commonly used on a daily basis 
(46.1 percent) followed by ENDS (20.2 percent).  

                                                 
* Smoked products include cigars/cigarillos/little cigars, pipes, and water pipe/hookah.  Smokeless products include 
chewing tobacco/snuff/dip, snus, and dissolvable products. 
† Categories are not mutually exclusive.   
‡ A dash (–) indicates that the estimate is statistically unreliable because the sample size was less than 50. 

Current Nicotine Product Use Among Adults by Type of Product Used,† 2013-2014 
(Percent) 

Smoked (including cigarettes) 23.0 
Cigarettes 17.6 

Smoked (not including cigarettes) 10.1 
Cigars/cigarillos/little cigars 7.0 
Pipes 1.3 
Water pipe/hookah 4.3 

ENDS/E-cigarettes 6.6 
Smokeless 3.6 

Chewing tobacco/snuff/dip 3.4 
Snus 0.8 
Dissolvable products 0.0 

 
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 

Frequency of Current Nicotine Product Use Among Adults by Type of Product Used 
2013-2014 (Percent) 

 Daily Some Days Rarely 
Smoked (including cigarettes) 58.3 41.7  

Cigarettes 74.5 25.5  
Smoked (not including cigarettes) 7.2 18.2 74.6 

Cigars/cigarillos/little cigars 8.3 18.5 73.2 
Pipes 8.5 19.2 72.3 
Water pipe/hookah 1.8 12.2 86.1 

ENDS/e-cigarettes 20.2 30.2 49.6 
Smokeless 44.3 24.1 31.6 

Chewing tobacco/snuff/dip 46.1 21.0 32.9 
Snus 14.4 20.8 64.9 
Dissolvable products –‡ – – 
    

Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 
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Nicotine Addiction Among Adults 
 
An estimated 15.0 percent of adults who reported current use of any nicotine product met the designated 
criteria for nicotine addiction, defined in accordance with a three-symptom index: reported daily use of 
any nicotine product, usually using a nicotine product within 30 minutes of waking, and having an 
unsuccessful quit attempt of all nicotine products in the past 12 months.11  Other symptoms consistent 
with addiction that were not included in this index were strong craving or need to use, difficult to think of 
anything else except use, and feeling irritable when not using.  The most commonly reported symptoms 
of nicotine addiction were daily use (60.8 percent) and a strong craving to use the product (55.9 percent).  
See the Appendix for more detail regarding the way nicotine addiction was assessed in the present 
analyses. 
 
Demographic Differences.  Among adults who engaged in current use of nicotine products, the 
prevalence of nicotine addiction was higher among:  
 

 Females than males (16.7 percent vs. 13.9 percent); 
 White adults (15.7 percent) than among Hispanic (9.3 percent) and Asian (8.8 percent) adults; 

and  
 Adults aged 25-44 (16.3 percent), 45-64 (18.2 percent), and 65 and older (11.7 percent) than 

among young adults aged 18-24 (8.8 percent). 
 

 
Type of Product Used.  The prevalence of nicotine addiction among adults who reported current use of 
non-cigarette nicotine products was highest for those who used cigarettes (20.2 percent), closely followed 
by those who used ENDS (19.3 percent).  

Nicotine Addiction Among Adults Who Reported Current Nicotine Product Use by 
Patterns of Use and Demographics, 2013-2014 (Percent) 

 

Any Nicotine 
Product Use 

Cigarette Use 
Only 

Non-Cigarette Nicotine 
Product Use 

(with or without Cigarettes) 
Total 15.0 18.2 13.1 
Sex    

Male 13.9 17.3 12.5 
Female 16.7 18.9 14.4 

Race/Ethnicity    
White  15.7 19.6 13.6 
Black  18.2 19.6 16.8 
Hispanic 9.3 10.4 8.7 
Asian  8.8 14.0 6.8 
American Indian 18.1 21.2  15.8 
Multiracial 14.0 12.5 14.8 

Age     
18-24 8.8 11.8 8.4 
25-44 16.3 19.1 14.7 
45-64 18.2 19.6 16.7 
≥65 11.7 14.0 8.8 

 
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 
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Reports of at Least One Symptom of Nicotine Addiction.  Although most adults who engaged in 
current use of non-cigarette nicotine products did not meet the designated criteria for nicotine addiction, 
more than three quarters (82.5 percent) did report at least one symptom of nicotine addiction.   
 
The prevalence of reporting at least one symptom of nicotine addiction among adults who engaged in 
current use of nicotine products was higher among:  
 

 Females than males (86.7 percent vs. 79.9 percent);  
 American Indian adults (88.2 percent) than among white adults (83.4 percent); and  
 Adults aged 25-44 (83.5 percent), 45-64 (88.9 percent), and 65 and older (87.4 percent) than 

among young adults aged 18-24 (68.6 percent). 

  

20.2

12.3 12.6

8.0

19.3

13.5
16.1

Cigarettes Cigars Pipes Hookah ENDS Chewing
tobacco

Snus

Nicotine Addiction Among Adults who Reported Current Nicotine Product 
Use by Type of Product Used 2013-2014 (Percent)

Any Symptom of Nicotine Addiction Among Adults Who Reported Current Nicotine 
Product Use by Patterns of Use and Demographics, 2013-2014 (Percent) 

 Any Nicotine 
Product Use 

Cigarette Use 
Only 

Non-cigarette Nicotine 
Product Use  

(with or without Cigarettes) 
Total 82.5  95.1 75.1  
Sex    

Male 79.9  94.2  74.1 
Female 86.7  95.9 77.4 

Race/Ethnicity    
White  83.4 96.1  76.5 
Black  85.7 95.1 76.0 
Hispanic 76.4  91.0 68.1  
Asian  73.8 89.3 67.8 
American Indian 88.2  94.7 83.2 
Multiracial 85.2 96.9 78.9 

Age     
18-24 68.6 89.7 65.6 
25-44 83.5 95.0 77.2 
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Current Nicotine Product Use Among Middle and High School Students 
 
In 2014, 15.7 percent of middle and high school students in the United States reported current use of a 
nicotine product (used the products in the past 30 days); 14.7 percent used a non-cigarette nicotine 
product.    
 
Demographic Differences.  The prevalence of non-cigarette nicotine product use was higher among:  
 

 Male than female students (16.7 percent vs. 12.6 percent);   
 White (15.2 percent) than black (10.9 percent) and Asian (7.3 percent) students; and 
 Students aged 14-17 (18.4 percent) and 18-19 (28.9 percent) than students aged 9-13 (4.7 percent).  

Any Symptom of Nicotine Addiction Among Adults Who Reported Current Nicotine 
Product Use by Patterns of Use and Demographics, 2013-2014 (Percent) 

(continued) 
 Any Nicotine 

Product Use 
Cigarette Use 

Only 
Non-cigarette Nicotine 

Product Use  
(with or without Cigarettes) 

Age (continued)    
45-64 88.9  96.1 81.4 
≥65 87.4 95.1  77.5 

 
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 

Current Nicotine Product Use Among Middle and High School Students by Patterns of Use 
and Demographics, 2014 (Percent) 

 No Current 
Nicotine 
Product 

Use 

Current Nicotine Product Use 
Any Nicotine 
Product Use 

Cigarette 
Use Only 

Non-Cigarette Nicotine 
Product Use 

(with or without Cigarettes) 
Total 84.3 15.7 1.0 14.7 
Sex     

Male 82.3 17.7 1.0 16.7 
Female 86.3 13.7 1.0 12.6 

Race/Ethnicity     
White  83.7 16.3 1.1 15.2 
Black  88.1 11.9 0.9 10.9  
Hispanic 82.0 18.0 1.0 17.0 
Asian  92.3  7.7 0.5 7.3 
American Indian 83.8 16.2  1.3 14.9  
Multiracial 82.2 17.8 1.1 16.7 

Age     
  9-13 94.9 5.1 0.3 4.7 
14-17 80.2 19.8 1.3 18.4 
18-19 69.4 30.6 1.7 28.9 

 
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 
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Type of Product Used.  Of the non-cigarette nicotine products assessed in the 2014 NYTS, middle and 
high school students most commonly reported using ENDS (9.3 percent) and non-cigarette smoked 
products (9.3 percent), followed by smokeless products (3.7 percent).*   
 

Current Nicotine Product Use Among Middle and High School Students by Type of 
Product Used,† 2014 (Percent) 

Smoked (including cigarettes) 11.4 
Cigarettes 6.3 

Smoked (not including cigarettes) 9.3 
Cigars/cigarillos/little cigars 5.4 
Pipes 1.1 
Water pipe/hookah 6.4 
Bidis 0.8 

ENDS/E-cigarettes 9.3 
Smokeless 3.7 

Chewing tobacco/snuff/dip 3.8 
Snus 1.3 
Dissolvable products 0.5 

 
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 

 
Frequency of Use.  Similar to adults, daily use of non-cigarette nicotine products was uncommon among 
youth.  For example, only 8.7 percent of middle and high school students who reported using cigar 
products said they did so every day.  Chewing tobacco/snuff/dip was the non-cigarette nicotine product 
most likely to be used on a daily basis (28.3 percent).  

                                                 
* Smoked products include cigars/cigarillos/little cigars, pipes, water pipe/hookah, and bidis.  Smokeless products 
include chewing tobacco/snuff/dip, snus, and dissolvable products. 
† Categories are not mutually exclusive; values represent the percentage of the population that used the listed 
nicotine product.     

16.7
12.6

15.2
10.9

17.0

7.3

14.9 16.7

4.7

18.4

28.9

Male Female White Black Hispanic Asian American
Indian

Multiracial  9-13 14-17 18-19

Any Non-cigarette Nicotine Product Use among Middle and High School Students 
by Key Demographic Characteristics, 2014 (Percent)

Note: Red bars indicate statistically significant differences from females, white/non-Hispanics, or students 
aged 9-13. 
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Frequency of Current Nicotine Product Use* Among Middle and High School Students by 
Type of Product Used, 2014 (Percent) 

 Daily 
(30 Days) 

20-29 
Days 

10-19 
Days 

6-9 
Days 

3-5 
Days 

1-2 
Days 

Smoked (including cigarettes) 17.4 8.0 10.8 9.4 13.9 40.4 
Cigarettes 21.4 8.3 9.3 9.9 13.2 37.8 

Smoked (not including cigarettes) 8.7 4.5 9.4 8.7 18.1 50.6 
Cigars/cigarillos/little cigars 8.7 4.5 9.4 8.7 18.1 50.6 

ENDS/E-cigarettes 9.4 5.4 10.3 11.4 16.4 47.1 
Smokeless 28.3 11.1 11.0 9.4 11.4 28.8 

Chewing tobacco/snuff/dip 28.3 11.1 11.0 9.4 11.4 28.8 
 
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 

 
Nicotine Addiction† Among Middle and High School Students 
 
The risk of becoming addicted to nicotine increases with earlier age of first use.12  The increased 
vulnerability to addiction among youth who engage in any substance use appears to be due both to 
biological and psychological risk factors to which this age group is especially sensitive.13  In adolescence, 
the brain is undergoing essential developmental changes that allow young people to learn quickly and 
adapt rapidly.  However, this also means that their brains are more responsive to and affected by addictive 
substances, including nicotine, and that these effects--particularly those related to neural connectivity and 
behavioral regulation--can persist into adulthood.14    
 
Only 3.8 percent of middle and high school students who engaged in current use of cigarettes, ENDS/e-
cigarettes, cigars, or chewing tobacco met the designated criteria for nicotine addiction.  This may be 
because addiction can take years to develop.15  Similar to adults, the most commonly reported symptoms 
of nicotine addiction were a strong craving or need to use the product (31.5 percent) and an unsuccessful 
quit attempt (29.5percent). 
 
Demographic Differences.  The prevalence of nicotine addiction did not differ significantly by sex, but 
was higher among:  
 

 White students (4.9 percent) than among black (0.2 percent) and Hispanic (0.9 percent) students; 
and  

 Students aged 14-17 (3.9 percent) and 18-19 (5.3 percent) than students aged 9-13 (0.9 percent).  
  

                                                 
* Frequency of use in the NYTS is assessed only for cigarettes, cigars, ENDS/e-cigarettes, and chewing tobacco.   
† In the NYTS, addiction criteria data are available only for cigarettes, cigars, ENDS/e-cigarettes, and chewing 
tobacco.   
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Nicotine Addiction Among Middle and High School Students Who Reported Current 
Cigarette, Cigar, ENDS/E-cigarette, or Chewing Tobacco Use by Patterns of Use and 

Demographics, 2014 (Percent) 

 

Cigarette, Cigar, 
ENDS/E-cigarette, or 
Chewing Tobacco Use 

Cigarette 
Use Only 

Cigar, ENDS/E-cigarette, or 
Chewing Tobacco Use  

(with or without Cigarettes) 
Total 3.8 4.6 3.7 
Sex    

Male 3.7 3.9 3.7 
Female 4.0 5.4 3.8 

Race/Ethnicity    
White  4.9 6.4 4.8 
Black  0.2 – 0.3 
Hispanic 0.9 – 0.8 
Asian  1.6 – 1.8 
American Indian – – – 
Multiracial 9.1 – 9.1 

Age     
  9-13 0.9 – 0.9 
14-17 3.9 6.3 3.7 
18-19 5.3 – 5.6 

 
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 

 
Type of Product Used.  The prevalence of nicotine addiction among middle and high school students 
who reported current use of cigarettes, ENDS/e-cigarettes, cigars, or chewing tobacco was highest for 
those who used cigarettes (8.4 percent) and chewing tobacco (7.3 percent), and lowest for those who used 
ENDS/e-cigarettes (4.3 percent).  
 

 
 

8.4

5.7

4.3

7.3

Cigarettes Cigars ENDS Chewing tobacco

Nicotine Addiction Among Middle and High School Students who Reported 
Current Nicotine Product Use by Type of Product Used, 2014 (Percent)
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Reports of at Least One Symptom of Nicotine Addiction.  Although very few students met the 
designated criteria for nicotine addiction, nearly half (51.4 percent) of those who reported current use of 
nicotine products had at least one symptom of addiction.  
 
The prevalence of reporting at least one symptom of nicotine addiction among students who engaged in 
current use of nicotine products did not differ significantly by age, but was higher among:  
 

 Male than female students (53.9 percent vs. 47.9 percent); and  
 White students (54.8 percent) than among black (39.1 percent) or Asian (36.2 percent) students.  

 
Any Symptom of Nicotine Addiction Among Middle and High School Students Who 
Reported Current Nicotine Product Use by Patterns of Use and Demographics, 2014 

(Percent)  
 Any Nicotine 

Product Use 
Cigarette Use 

Only 
Non-cigarette Nicotine Product Use 

(with or without Cigarettes) 
Total 51.4 64.8 50.5 
Sex    

Male 53.9  59.6 53.5  
Female 47.9   69.5  46.2  

Race/Ethnicity    
White  54.8 76.4 53.2  
Black  39.1 – 40.4  
Hispanic 48.5 – 48.1 
Asian  36.2 – 33.7 
American Indian – – – 
Multiracial 50.4 – 49.3 

Age     
  9-13 52.0 – 53.0 
14-17 51.2  68.4  50.0 
18-19 51.6  – 50.7 

 
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 

 

Single vs. Multiple Nicotine Product Use and Addiction 
 
A considerable proportion of adults and youth who use nicotine products say they use more than one type 
of product.16  Although any nicotine product use can lead to addiction, the use of multiple nicotine 
products is associated with an increased risk of addiction, especially if cigarettes are one of the products 
used.17   
 
Current Single vs. Multiple Nicotine Product Use Among Adults  
 
In 2013-2014, more than a third (37.5 percent) of adults who reported current use of a nicotine product 
said they used more than one type.  Consistent with other research,18 our analysis indicates that 24.4 
percent used two nicotine products (dual use) and 13.1 percent used more than two products (poly use).  
The most prevalent dual use combination was cigarettes with ENDS (10.2 percent) and the most prevalent 
poly use combination was cigarettes with ENDS and cigars (2.3 percent).   
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(See Appendix, Table 1 for more detail about the most prevalent combinations of nicotine product use 
among adults who reported current use.) 
 
The prevalence of multiple (dual or poly) nicotine product use among adults who reported current use was 
higher among: 
 

 Males than females (41.1 percent vs. 32.1 percent);  
 White (38.7 percent) than black (28.1 percent) adults ; and 
 Young adults aged 18-24 (55.2 percent) than adults from all other age groups.   
 

(See Appendix, Table 2 for more detail about patterns of use and demographics.) 
 
Nicotine Addiction Among Adults Who Reported Single vs. Multiple Nicotine Product Use.  Adults 
who reported current use of multiple nicotine products were more likely than adults who reported use of a 
single nicotine product to have met the designated criteria for nicotine addiction (19.0 percent vs. 12.6 
percent).   
 
Consistent with other research,19 the type of product used is important in determining the risk of 
addiction, with the highest prevalence of nicotine addiction found among those who reported using 
multiple nicotine products that included cigarettes.20  One in 5 (22.6 percent) adults who reported using 
multiple nicotine products including cigarettes had symptoms consistent with nicotine addiction 
compared to 4.5 percent of adults who reported using multiple non-cigarette nicotine products.   
 
(See Appendix, Table 3 for more detail about patterns of use and demographics related to nicotine 
addiction and Appendix, Table 4 for more detail about the symptoms of nicotine addiction reported 
among adults who engaged in single vs. multiple nicotine product use, by patterns of use and the types of 
products used.) 
 
Current Single vs. Multiple Nicotine Product Use Among Middle and High School Students  
 
In 2014, half (49.9 percent) of middle and high school students who reported current use of a nicotine 
product said they used more than one type.  Our analysis indicates that 24.0 percent reported using two 
nicotine products (dual use) and 26.0 percent reported using more than two products (poly use).  The most 
prevalent dual use combination was ENDS with water pipe/hookah (6.6 percent) followed by cigarettes 
and ENDS (4.3 percent), and the most prevalent poly use combination was cigarettes with ENDS and 
cigars (2.6 percent).   
 
(See Appendix, Table 5 for more detail about the most prevalent combinations of nicotine product use 
among students who reported current use.) 
 
The prevalence of multiple (dual or poly) nicotine product use among middle and high school students 
who reported current use was higher among: 
 

 Male than female students (52.2 percent vs. 46.7 percent);  
 White (34.9 percent) than black (18.0 percent), Hispanic (25.4 percent), and Asian (22.4 percent) 

students; and 
 Students aged 14-17 (48.6 percent) and 18-19 (62.2 percent) than younger students aged 9-13 

(39.4 percent).  
 

(See Appendix, Table 6 for more detail about patterns of use and demographics.) 
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Nicotine Addiction Among Middle and High School Students Who Reported Single vs. Multiple 
Nicotine Product Use.  Students who reported current use of multiple nicotine products were more likely 
than those who reported use of a single nicotine product to have met the designated criteria for nicotine 
addiction (5.9 percent vs. 1.0 percent).*   
 
As was true of adults, middle and high school students who reported using multiple nicotine products 
including cigarettes had a substantially higher prevalence of nicotine addiction than those who reported 
using multiple non-cigarette nicotine products (9.2 percent vs. 0.7 percent).   
 
(See Appendix, Table 7 for more detail about patterns of use and demographics related to nicotine 
addiction and Appendix, Table 8 for more detail about the symptoms of nicotine addiction reported 
among middle and high school students who engaged in single vs. multiple nicotine product use, by 
patterns of use and the types of products used.)  
 

Quit Attempts of All Nicotine Products†  
 
Nearly half of adults and nearly one-third of middle and high school students who reported current use of 
nicotine products also reported attempting to quit using them in the past year.   
 
Quit Attempts Among Adults 
 
Nearly half (47.8 percent) of adults who reported current use of any nicotine product said they attempted 
to quit in the past year.  Non-cigarette nicotine products generally are perceived as a less harmful 
alternative to cigarettes,21 a perception that likely contributes to their use as a smoking cessation aid.  
Research suggests that non-cigarette nicotine product use is indeed associated with an increased 
likelihood of attempting to quit cigarette smoking.22  However, less is known about whether use of these 
products is associated with attempting to quit or discontinuing the use of all nicotine products, including 
non-cigarette products.  Our analysis indicates that use of non-cigarette nicotine products relative to 
exclusive use of cigarettes was associated with a lower likelihood of attempting to quit using all nicotine 
products (46.4 percent vs. 50.1 percent). 
 
Demographic Differences.  Among adults who reported current use of non-cigarette nicotine products, 
the prevalence of reported quit attempts was higher among:  
 

 Females than males (50.0 percent vs. 44.6 percent);  
 Asian (57.2 percent), black (56.1 percent), and Hispanic (49.2 percent) adults than among white 

adults (42.5 percent); and 
 Young adults aged 18-24 (47.4 percent) than among adults aged 65 and older (39.6 percent). 

 
This latter finding is noteworthy since the age period between 18 and 24 is generally considered the 
period of transition from adolescence to adulthood and a time during which young adults experience new 
freedoms like being able to purchase nicotine products outside the scope of parental monitoring.23  These 
years also have been considered the “missing link” between tobacco control efforts focused on youth 
smoking prevention and adult cessation.  Still, nearly half (48.7 percent) of young adults, aged 18-24, 

                                                 
* Nicotine addiction in middle and high school student was assessed only among those who reported use of 
cigarettes, cigars, ENDS/e-cigarettes, or chewing tobacco.   
† A quit attempt is defined as having reported “yes” to the following question: “During the past 12 months, did you 
stop using all kinds of tobacco products for more than one day because you were trying to quit using tobacco?” 
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who reported current use of any nicotine product said they attempted to quit in the past year.  The 
prevalence of reported quit attempts was much higher among young adults who used cigarettes 
exclusively than among those who used non-cigarette nicotine products (with or without also using 
cigarettes) (57.9 percent vs. 47.4 percent).   
 
(See Appendix, Table 9 for more detail about quit attempts by patterns of use and demographics.) 
 
Quit Attempts Among Middle and High School Students 
 
An estimated 29.5 percent of middle and high school students who reported current use of any nicotine 
product said they attempted to quit in the past year.  Like adults, young people consider non-cigarette 
nicotine products to be less harmful than cigarettes.24  And, as we found for adults, middle and high 
school students’ reported use of non-cigarette nicotine products relative to exclusive use of cigarettes was 
associated with a lower likelihood of attempting to quit using all nicotine products in the past year (28.8 
percent vs. 41.1 percent).   
 
Demographic Differences.  Among middle and high school students who reported current use of non-
cigarette nicotine products, quit attempts did not differ significantly by sex or age, but were higher among:  
 

 White students (28.9 percent) than among black students (23.3 percent). 
 
(See Appendix, Table 10 for more detail about quit attempts by patterns of use and demographics.) 
 

Former Use of Nicotine Products  
 
About one half of adults and middle and high school students who reported ever using a nicotine product 
indicated that they were no longer using them.   
 
Former Use Among Adults 
 
More than half (53.0 percent) of adults in the United States who reported ever having used a nicotine 
product said they are not currently using them.  Former use of nicotine products was less common among 
adults who reported every having used non-cigarette nicotine products (with or without cigarettes) than 
among adults who had used cigarettes exclusively (41.4 percent vs. 77.1 percent).   
 
Demographic Differences.  Former use of all nicotine products among adults who had ever used non-
cigarette nicotine products was higher among:  
 

 Males than females (42.5 percent vs. 39.1 percent); 
 White adults (42.4 percent) than black (35.1 percent) or multiracial (32.4 percent) adults; and 
 Adults aged 25-44 (37.9 percent), 45-64 (42.3 percent), and 65 and older (67.7 percent) than 

among young adults aged 18-24 (29.8 percent). 
 

(See Appendix, Table 11 for more detail about former use by patterns of use and demographics.) 
 
Former Use Among Middle and High School Students 
 
Half (51.1 percent) of middle and high school students in the United States who reported ever having used 
a nicotine product said they no longer use them.  Similar to adults, former use of nicotine products was 
less common among students who reported ever having used non-cigarette nicotine products (with or 



 

-40- 

without cigarettes) than among those who said they used cigarettes exclusively (46.6 percent vs. 91.1 
percent).   
 
Demographic Differences.  Former use of all nicotine products among students who had ever used non-
cigarette nicotine products was higher among:  
 

 Female than male students (49.8 percent vs. 43.9 percent); 
 Black (60.3 percent) and Asian (51.1 percent) students than among white students (46.1 percent); 

and 
 Younger students aged 9-13 (61.1 percent) than among older students aged 14-17 (45.3 percent) 

and 18-19 (39.4 percent).  
 

(See Appendix, Table 12 for more detail about former use by patterns of use and demographics.) 
 

Special Populations 
 
Relative to the general population, certain groups are at an increased risk of nicotine product use and the 
adverse consequences associated with nicotine use.  For example, individuals with psychiatric disorders 
use cigarettes and other nicotine products at a relatively higher rate than other groups25 and use among 
pregnant women is associated with preterm delivery, stillbirth, and other pregnancy complications.26  
Unfortunately, almost all of the research on the deleterious effects of nicotine on people with psychiatric 
disorders or on pregnant women involves use of cigarettes exclusively or in combination with other 
nicotine products.  Few studies have evaluated the specific risks or harms associated with the use of non-
cigarette nicotine products among these and other vulnerable population groups.  
 
Individuals with Psychiatric Disorders*  
 
The prevalence of cigarette, ENDS/e-cigarette, cigar, and pipe use generally has been found to be about 
twice as high among individuals with a psychiatric disorder than among those without a psychiatric 
disorder.27  With regard to ENDS specifically, a national study found that individuals who had ever been 
diagnosed with a psychiatric disorder were more than twice as likely as those without such a diagnosis to 
report having tried (14.8 percent vs. 6.6 percent) and currently using (3.1 percent vs. 1.1 percent) ENDS 
products.28  Other national studies generally find no significant difference by mental health status in 
smokeless nicotine product use.29 
 
Women of Reproductive Age 
 
Any use of nicotine products during pregnancy is associated with adverse reproductive health outcomes 
like preterm delivery and stillbirth;30 even nicotine replacement therapy (NRT) is not recommended for 
use during pregnancy.31  Because the NATS does not assess pregnancy status, our analysis examined 
nicotine use in women of reproductive age (ages 18-40) and found that 27.1 percent reported that they 
engaged in current use of a nicotine product.  An estimated 17.4 percent reported using non-cigarette 
nicotine products; more women reported using smoked non-cigarette nicotine products (12.0 percent) 
than ENDS (8.1 percent) or smokeless products (0.8 percent).  An estimated 10.5 percent reported using 
more than one nicotine product.   
 

                                                 
* Original analysis of data are not presented on nicotine product use among individuals with psychiatric disorders 
because mental health status was not assessed in the 2013-2014 NATS or the 2014 NYTS. 
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Current Nicotine Product Use Among Women of Reproductive Age by Type of 
Product Used, 2013-2014 (Percent) 

Any nicotine product 27.1 
Smoked (including cigarettes) 25.4 

Cigarettes 18.5 
Any non-cigarette nicotine product 17.4 
Smoked (not including cigarettes) 12.0 

Cigars/cigarillos/little cigars 5.3 
Pipes 8.5 
Water pipe/hookah 1.1 

ENDS/E-cigarettes 8.1 
Smokeless 0.8 

Chewing tobacco/snuff/dip 0.7 
Snus – 
Dissolvable products – 

 
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 

 
One in seven (14.1 percent) women of reproductive age who reported current use of nicotine products met 
the designated criteria for nicotine addiction (20.1 percent of those who reported current use of multiple 
nicotine products, including cigarettes).   
 



-42- 

Chapter IV 
The Regulatory Landscape  
 
Laws and regulations,* coupled with funding and implementation of effective prevention, early 
intervention, and treatment initiatives, are critical means by which federal, state, and local governments 
can help to prevent and reduce tobacco and nicotine use and protect the public health.  The primary aims 
of such laws and regulations are to: 
 

 Prevent the initiation of tobacco or nicotine product use, particularly among youth; 
 Help people who already use tobacco or nicotine products to quit or cut down; and 
 Reduce the harmful effects caused by tobacco or nicotine product use. 

 

Federal Laws and Regulations 
 
Nearly all laws and regulations aimed at reducing tobacco use in the United States emerged after the 
publication in 1964 of the U.S. Surgeon General’s report, Smoking and Health: Report of the Advisory 
Committee to the Surgeon General of the Public Health Service.1  The report provided a comprehensive 
synthesis of the growing evidence on the health risks of cigarette smoking.2  Informed by the science 
detailed in the report, the U.S. Government became one of the first authoritative bodies to declare 
cigarette smoking a public health threat and to act to implement laws and regulations to reduce that 
threat.3 
 
While regulatory efforts to address the health risks of cigarette smoking intensified, efforts to address the 
effects of nicotine itself received little attention.  Even the 1964 Surgeon General’s report described “the 
tobacco habit” as “an habituation rather than an addiction…since once established there is little tendency 
to increase the dose; psychic but not physical dependence is developed; and the detrimental effects are 
primarily on the individual rather than society.”4  It was not until 1988 that a U.S. Surgeon General 
declared nicotine to be an addictive substance.5  As a result, the regulation of non-cigarette nicotine 
products lags far behind that of combustible or smoked cigarettes.   
 
The Promotion (and Restriction) of Public Information and Awareness 
 
Upon publication of the 1964 U.S. Surgeon General’s report, the first priority of the federal government 
was to educate the public about the health risks of smoking and to restrict tobacco product advertising.6   
For example, in 1965, the Federal Cigarette Labeling and Advertising Act was enacted, requiring warning 
labels on cigarette packages.7  In 1969, the Public Health Cigarette Smoking Act strengthened this ruling 
by requiring a stronger health warning on cigarette packages and in cigarette print advertising (i.e., 
"Warning: The Surgeon General Has Determined that Cigarette Smoking Is Dangerous to Your Health") 
and prohibiting cigarette advertisements on television and radio.8  As of January 1, 1971, advertising 
cigarettes or little cigars† on any medium of electronic communication subject to the jurisdiction of the 
Federal Communications Commission (FCC) became unlawful.9  The Comprehensive Smokeless Tobacco  
  

                                                 
* Laws are passed by legislatures (U.S. Congress for federal laws, state legislatures for state laws) and typically are 
enforced through the executive branch.  Regulations are standards and rules adopted by administrative agencies that 
govern how laws are enforced.  
† The Little Cigar Act of 1973 defined little cigars as a roll of tobacco wrapped in leaf tobacco or any substance 
containing tobacco of which one thousand units weigh not more than three pounds. 
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Health Education Act of 1986 required the inclusion of three rotating health-warning labels on smokeless 
tobacco packages and advertisements and prohibited smokeless tobacco advertising on television and 
radio.10 
 
These Acts marked the first time that science had been translated into tobacco policy11 and, as the science 
base grew, so did the regulation of tobacco products.  Unfortunately, the late 1960s and the 1970s also 
saw a spate of federal laws that reflected the tobacco industry’s tremendous influence over government 
regulation and policy, even within those acts aimed at controlling tobacco and other substance use.  
Specifically, several acts were passed that included explicit restrictions on public information and 
awareness with regard to the risks of tobacco use.  For example, the Public Health Cigarette Smoking Act 
of 1969 prevented states and localities from regulating or prohibiting cigarette advertising or promotion 
for health-related reasons; the Controlled Substances Act of 1970 excluded tobacco from the definition of 
a controlled substance; the 1976 amendment to the Federal Hazardous Substances Labeling Act of 1960 
indicated that the term “hazardous substance” shall not apply to tobacco and tobacco products; and the 
Toxic Substances Control Act of 1976 explicitly excluded tobacco products from the term “chemical 
substance.”12   
 
Minimum Legal Age of Access to Tobacco Products 
 
With growing evidence that nearly all tobacco use begins in adolescence13 and that adolescent tobacco use 
increases the risks of addiction and a host of health consequences, restricting youth access to tobacco 
became a high priority in the 1990s.14   
 
In 1992, Congress enacted the Alcohol, Drug Abuse, and Mental Health Administration Reorganization 
Act, which included an amendment, known as the Synar Amendment.*  The amendment indicated that in 
order for states† to receive their full Substance Abuse Prevention and Treatment Block Grant (SABG) 
awards, they would have to enact and enforce laws prohibiting the sale or distribution of tobacco products 
to individuals under the age of 18.  The Synar Amendment also required states to conduct random 
inspections of tobacco retail outlets for adherence to this minimum legal age (MLA) requirement.15  
 
By 1993, all 50 states enacted MLA restrictions, prohibiting the sale and distribution of tobacco products 
to individuals younger than age 18.16  However, definitions of tobacco products vary by state, leaving 
gaps in tobacco products covered by MLA restrictions.17  Even when the Family Smoking Prevention and 
Tobacco Control Act (TCA) was enacted in 2009 (see below), setting a national MLA of 18, the 
restriction was limited to combustible cigarettes, loose tobacco, roll-your-own tobacco, and smokeless 
tobacco products.18  It was not until 2016 that the U.S. Food and Drug Administration’s (FDA) ‘final rule,’ 
which expanded its authority to all tobacco products (see below), allowed for setting a MLA of 18 for sale 
of all tobacco and tobacco-derived products.19 
 
Eighteen is not the only developmentally plausible age to set as a MLA to access tobacco.  For example, 
the most recent national data indicate that while mostly all cigarette smokers have their first cigarette by 
the age of 18, nearly half progress to daily use after that age (one-third do so between the ages of 18 and 
21).20  Setting a higher MLA creates more distance between a young individual and social sources of 
tobacco (e.g., friends who are of the legal age)--a primary means by which youth under the age of 18 
access tobacco products.21  However, the TCA explicitly prohibited the FDA from setting a higher MLA 
than 18, while also directing the FDA to further study the issue.22  The study concluded that increasing the  
  

                                                 
* Named for its sponsor, Congressman Mike Synar of Oklahoma. 
† Including all states, the District of Columbia, Puerto Rico, the U.S. Virgin Islands, and six Pacific jurisdictions. 
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MLA will likely prevent or delay initiation of tobacco use by adolescents and young adults, and the age 
group most strongly affected would likely be youth between the ages of 15 to 17.  The study also 
concluded that the impact of raising the MLA to 21 would be substantially greater than only raising it to 
19 (e.g., 30 percent vs. 25 percent decrease in initiation for youth between the ages of 15 to 17 years).23  
Despite this, the 2016 FDA new ruling on tobacco products maintains the MLA as age 18.24 
 
Although there is great public support for increasing the MLA to access tobacco,25 and several states and 
localities have already increased it to age 21,26 there is some concern that enacting age restrictions on 
non-cigarette nicotine products may inadvertently result in an increase in the use of smoked cigarettes.27  
For example, one national study found an increase in cigarette use among adolescents after states imposed 
minimum age purchasing restrictions for e-cigarettes.  For some young people, the use of non-cigarette 
nicotine products might serve as a substitute for cigarettes or an aid to cigarette smoking cessation.* 28 
 
Limiting Youth Exposure to Tobacco Product Advertising and Marketing 
 
Several federal laws from the late 1960s through the mid-1980s prohibited the advertising of tobacco 
products on television and radio.  The Master Settlement Agreement (MSA) of 1998 was a settlement 
reached between the state Attorneys General of 46 states, 5 U.S. territories, the District of Columbia, and 
the 5 largest tobacco companies in America concerning the advertising, marketing, and promotion of 
tobacco products.  The MSA specifically forbade participating cigarette manufacturers from directly or 
indirectly targeting youth in the advertising, promotion, or marketing of tobacco products.29  As a blanket 
ban against targeting youth, this provision applied to all types of advertising, including transit, billboard, 
and magazine ads.† 30  However, the MSA is an agreement rather than a law, and is limited to those 
tobacco companies that were a part of the MSA.31   
 
The MSA also does not apply to all non-cigarette nicotine products.32  As a result, there is a considerable 
amount of tobacco and nicotine product advertising and marketing that still targets youth and that appears 
to be effective in making youth interested in trying these products.  In particular, ENDS products 
currently are promoted heavily by industry-sponsored advertisements in the popular media, including on 
television, radio, and the Internet, and these messages are reaching young people.  In 2014, nearly 7 in 10 
middle and high school students were exposed to e-cigarette advertisements.‡ 33  In 2015, 82 percent of 
13-17 year olds and 88 percent of 18-21 year olds reported having seen an advertisement for e-cigarettes 
on at least one television channel that year.34   
 
Comprehensive Federal Regulation: The 2009 Family Smoking Prevention and Tobacco 
Control Act (TCA) 
 
In the 1990s, pressure began to mount for the federal government to regulate tobacco products.  Cigarettes 
and other smoked products were increasingly recognized as addictive and deadly and, unlike other 
consumer products, subject to virtually no federal regulation.35  Earlier attempts were made to regulate 
tobacco products at the federal level but it was not until 2009 that the Family Smoking Prevention and 
Tobacco Control Act (TCA) was signed into law, granting the FDA the authority to regulate the 
manufacture, distribution, and marketing of certain tobacco products.36  Among its provisions, the TCA: 
 

                                                 
* See Chapter V for more discussion of this issue. 
† With respect to magazines, “youth magazine” has been defined by the FDA as having either more than two million 
youth readers (younger than age 18) or more than 15 percent youth readership. 
‡ Sources of advertisement exposure were, in descending order of influence, retail stores, the Internet, television and 
the movies, newspapers and magazines. 
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 Restricts tobacco product marketing and sales to youth by banning: sales to minors, vending 
machine sales,* sale of packages of fewer than 20 cigarettes, tobacco brand sponsorships of sports 
and entertainment events or other social or cultural events, free giveaways of samples, and brand-
name non-tobacco promotional items. 

 Gives authority to the FDA to conduct inspections of tobacco product retailers to determine a 
retailer’s compliance with federal laws and regulations and, when violations occur, to take 
corrective action by issuing: 
 Warning letters, the first time a tobacco compliance check inspection reveals a violation 

of the federal tobacco laws and regulations that the FDA enforces. 
 Civil Money Penalty Complaints, which impose a fine against a retailer with more than 

one tobacco compliance-check violation; fines can range from $250 to $11,000.  
 No-Tobacco-Sale Order Complaints, in which retailers with five or more violations 

within 36 months are prohibited from selling regulated tobacco products. 
 Seizures, injunctions, and criminal prosecution. 

 Requires prominent graphic warning labels for cigarettes and larger, more visible text warnings 
for smokeless tobacco products.† 37 

 Prohibits the advertising or labeling of tobacco products with modified risk claims or reduced 
harm descriptors, such as “light,” “low,” or “mild,” without support of scientific evidence. 

 Requires the disclosure of ingredients in tobacco products. 
 Requires tobacco companies to submit research on the health, toxicological, behavioral, and 

physiological effects of use of their tobacco products. 
 Allows the FDA to implement standards for tobacco products to protect the public health, such as 

by regulating nicotine and ingredient levels (but it does not authorize the FDA to require that 
nicotine yields be reduced to zero). 

 Prohibits the sale of cigarettes containing characterizing flavors (with the notable exceptions of 
menthol and tobacco). 
 

Despite its broad reach with regard to effective tobacco control, the TCA only applies to the following 
specific tobacco products: cigarettes, loose tobacco, roll-your-own tobacco, and smokeless tobacco.  It 
does not apply to other tobacco- and nicotine-containing products, leaving e-cigarettes, other ENDS 
products, cigars, pipe tobacco, nicotine gels, water pipe/hookah tobacco, and dissolvables completely 
outside the scope of federal regulation.   
 
In April 2014, the FDA announced a proposal to extend its regulatory authority to these other tobacco and 
tobacco-derived products.38  Finally, in May 2016, the FDA was authorized to extend its oversight to all 
tobacco and tobacco-derived products that previously were unregulated.39  
 
  

                                                 
* Except in ‘adults only’ facilities. 
† This provision has not been implemented due to legal resistance by the tobacco industry, which claimed that the 
graphic warning label requirements violate their First Amendment rights.  The FDA has indefinitely postponed 
implementation of the graphic warning label requirement.  In October 2016, several anti-tobacco groups filed a 
complaint against the FDA to compel it to abide by the TCA and require it to undertake research to support a new 
rule mandating graphic warning labels. 
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The 2016 FDA Final Rule for all Tobacco Products  
 
The new rule extends key provisions of the 2009 TCA to newly regulated tobacco products, and includes 
the following additional provisions:40 
 

 Prohibits sales to children under age 18, requires retailers to verify age for over-the-counter sales 
for anyone under the age of 27, and provides for federal enforcement and penalties against 
retailers who sell to minors.   

 Prohibits free samples. 
 Restricts vending machine sales to ‘adults only’ facilities. 
 Requires all tobacco products containing nicotine and advertisements for these products to carry 

an addiction warning label, and for cigars to carry one of four additional warnings; the ruling also 
allows states to add their own health warnings. 

 Requires manufacturers to register with the FDA and to disclose product ingredients, potentially 
harmful additives, and other health-related effects. 

 Authorizes the FDA to request additional documents related to research and marketing. 
 Prohibits the introduction of new or changed products without prior FDA review and scientific 

evidence through a premarket review, demonstrating that allowing a product is “appropriate for 
the protection of public health.” 

 Prohibits manufacturers from claiming a tobacco product is less harmful without first providing 
the FDA with scientific evidence supporting the claim and demonstrating that it will benefit 
public health as a whole, and not just individual tobacco users. 

 Authorizes the FDA to set standards governing the content of all tobacco products. 
 

While broadening its regulatory coverage of tobacco products, the new FDA rule does not apply all of the 
restrictions that it currently places on cigarettes to all non-cigarette nicotine products.41  For example: 
 

 Unlike smoked cigarettes, for which characterizing flavors other than tobacco and menthol are 
prohibited, there are no restrictions on the flavorings that may be included in non-cigarette 
nicotine products. 

 Unlike cigarettes, for which there are packaging requirements related to size,* warning labels, and 
ingredient disclosures,42 no such requirements exist for non-cigarette nicotine products.   
Unlike cigarettes and smokeless tobacco products, which are prohibited from including brand 
names on non-tobacco products and brand name sponsorship of sporting and cultural events, no 
such prohibitions exist for other nicotine products. 
 

The 2009 TCA gave the FDA the authority to determine whether new tobacco products covered under the 
TCA may enter the market, and the 2016 rule extended that authority to all tobacco products.  Entry of 
new products onto the market can be accomplished via three pathways: the Premarket Tobacco Product 
Application; Substantial Equivalence Applications; and Exemptions from Substantial Equivalence 
Applications.43  
  

                                                 
* “No manufacturer, distributor, or retailer may sell or cause to be sold, or distribute or cause to be distributed, any 
cigarette package that contains fewer than 20 cigarettes.” 
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 Premarket Tobacco Product Application (PMTA).  The 2009 TCA requires tobacco 
manufacturers to get an order of exemption from the FDA before introducing new tobacco 
products* to the market via a PMTA.  To obtain approval, the products must be assessed with 
regard to their risks and benefits to users and nonusers.  The FDA’s assessment includes reviewing 
the products’ components, ingredients, additives, and health risks, as well as how the product is 
manufactured, packaged, and labeled.  It also takes into account “the increased or decreased 
likelihood that existing users of tobacco products will stop using such products and the increased 
or decreased likelihood that those who do not use tobacco products will start using such 
products.”44  The FDA can deny an application for any product that does not protect the public 
health (primarily with regard to its effects on smoking initiation and cessation), that does not meet 
established manufacturing standards, that includes misleading or false labeling, or that does not 
meet a product standard set by the FDA.45 

 
The FDA has determined that any ENDS product that was not available commercially before 
February 15, 2007 and is not substantially equivalent to products that were on the market at that 
time is required to go through the premarket review process.46  This essentially includes all 
existing ENDS products.  However, enforcement of this requirement will be delayed for 1-2 years 
from the time the rule went into effect on August 8, 2016.47  During this time, manufacturers may 
market the products as long as a PMTA has been submitted to the FDA.  Any products that do not 
have a marketing authorization by the end of the compliance period may be removed from the 
market by the FDA.   

 
Critics of the decision to include all ENDS products in this PMTA requirement argue that the 
tobacco industry will be at an advantage relative to small business manufacturers since the PMTA 
is considered too expensive and burdensome of a process for small manufacturers of ENDS 
products to navigate successfully.48  Proponents of more stringent PMTA enforcement argue that 
products currently on the market, many of which are completely unstandardized and may pose a 
threat to the public health, are permitted to continue to be sold for up to 2 years in their current 
form.  They also argue that the FDA should shift its priorities regarding the products it reviews, 
from one in which products not yet on the market are reviewed prior to those already on the 
market to one in which potentially noncompliant products already on the market are reviewed first.  
Such a shift would facilitate the removal of products that do not comply with the FDA regulations 
over the introduction of new tobacco products.49 

 
 Substantial Equivalence Applications (SE).  Manufacturers wishing to introduce a new tobacco 

product that is similar to one that already had been marketed commercially as of February 15, 
2007 (a “predicate” product) or that differs but does not raise public health concerns may use the 
SE pathway to FDA approval.50    

 
 Exemptions from Substantial Equivalence Applications (SE Exemption).  A third pathway 

for attaining FDA approval to market a new tobacco product is to request an SE exemption 
stating that the new product is so similar to a predicate product (e.g., an additive was removed) 
that a complete demonstration of its substantial equivalence is not necessary to protect the public 
health.51   

 
The FDA’s 2016 deeming rule requires that all tobacco product advertising and packaging, other than for 
cigars, include the following warning label: “WARNING: This product contains nicotine.  Nicotine is an 
addictive chemical.”  Packaging and advertising for cigars must display either this warning or one of five 

                                                 
* New products are those commercially marketed in the United States for the first time after February 15, 2007.   



-48- 

other warnings specified in the rule.52  The FDA is also authorized to take action against manufacturers 
who sell or distribute products with unsubstantiated, false, or misleading labeling or advertising claims.53 
 
The new rule does not, however, fully address the issue of warning consumers about the risks of nicotine 
exposure (e.g., from e-liquid solutions), particularly to young children who may touch or ingest the 
potentially poisonous nicotine contained in many ENDS products.  The FDA indicated that it does 
recognize “the importance of alerting consumers to, and protecting children from, the hazards from 
ingestion of, and eye and skin exposure to, e-liquids containing nicotine” and may in the future introduce 
regulatory actions with regard to requiring nicotine exposure warnings and child-resistant packaging.54 
 
More Recent Actions by the FDA 
 
In January 2017, the FDA proposed a tobacco product standard for smokeless tobacco products sold in 
the U.S. that would limit the amount of tobacco-specific nitrosamine  (N-nitrosonornicotine, or NNN)--a 
potent carcinogen--to 1 microgram per gram of smokeless tobacco.  The FDA estimates that 
implementation of this rule could prevent approximately 12,700 new cases of oral cancer and 2,200 oral 
cancer deaths over the course of 20 years, as well as reduce the risk of esophageal cancer and possibly 
pancreatic, laryngeal, prostate, and lung cancer.  The proposed rule, which will be subject to a period of 
public comment prior to finalization, would also require an expiration date on smokeless tobacco products 
because this carcinogen builds up over time and that the product labels contain a manufacturing code, 
expiration date, and, if applicable, storage conditions for the product (e.g., refrigeration).55 
 

State and Local Laws and Regulations  
 
Aside from federal regulations that have begun to address non-cigarette nicotine products, there are other 
tobacco-control measures enacted at other levels of government that seek to address the availability and 
use of these products.  However, the preemption doctrine, which applies when the laws of a higher level 
of government override or limit the laws of a lower level of government on a certain regulatory issue,56 
can interfere with these efforts.  Specifically, federal preemption laws indicate that when there is a 
conflict between state and federal law, federal law overrides state law.  Preemption also may apply to 
state laws displacing regulations enacted by local governments, especially when they are stricter than the 
law of the state.  Preemption often applies to laws or regulations related to tobacco, alcohol, guns, and 
pharmaceuticals.57  
 
While the TCA expressly preempts state and local governments with regard to certain tobacco regulations 
(e.g., premarket review, manufacturing practices, labeling), it does not preempt lower levels of 
government from enacting more stringent tobacco regulations with regard to sales and distribution 
restrictions, youth possession restrictions, taxes, and smoke-free laws.58 
 
As more local governments--the level of government at which strong tobacco control policies 
traditionally have emerged due to grassroots community efforts59--passed tobacco-free and youth access 
restrictions laws, state preemption became a tactic promoted by the tobacco industry to fight local tobacco 
control initiatives.60  Specifically, the tobacco industry used its political influence to promote the passage 
of state laws preempting local regulations of tobacco products.61  Since 2008, there has been a surge in 
such state preemption bills, with most affecting local smoke-free laws.62  As of July 2016, 13 states* had 
preemption of these local laws.63  
 
  

                                                 
* CT, FL, MI, NC, NE, NH, OK, PA, SD, TN, UT, VA, WI. 
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Smoke-Free (Clean Air) Laws and Regulations 
 
In the 1960s, research regarding the hazards of environmental tobacco smoke exposure began to 
emerge,64 but it was not until the 1986 publications of the U.S. Surgeon General’s report, The Health 
Consequences of Involuntary Smoking,65 and the National Research Council’s report, Environmental 
Tobacco Smoke: Measuring Exposures and Assessing Health Effects,66 that the science base was deemed 
conclusive enough to enact smoke-free legislation.67  These reports detailed the hazardous effects of 
secondhand or environmental tobacco smoke on fetal development and on the health of adults and 
children.68  Still, the authority of the federal government was limited in that it could only enact smoke-
free policies in places in which it had jurisdiction, such as airplanes and federal office buildings.69  The 
Federal Aviation Administration currently does not permit the use of ENDS products on any domestic or 
foreign airline flying to, from, or within the United States.70   
 
States and localities do have the jurisdiction to enact smoke-free policies (or clean indoor/outdoor air 
policies) in public places such as bars, restaurants, and parks.  While some localities enacted smoke-free 
regulations in public buildings during the 1970s and 1980s, it was not until the early 2000s that states 
began to implement comprehensive smoke-free laws.71  
 
Smoke-free laws do not always apply to the use of non-cigarette nicotine products; however, some states 
have expanded their policies to include ENDS.  As of October 2016, 36 states, the District of Columbia, 
American Samoa, the Northern Mariana Islands, Puerto Rico, and the U.S. Virgin Islands have laws that 
require non-hospitality workplaces and/or restaurants and/or bars and/or state-run gambling 
establishments to be 100 percent smoke-free.72  Twenty-five states, Puerto Rico, and the U.S. Virgin 
Islands have such laws in all non-hospitality workplaces, restaurants, and bars.73  Also as of that date, 12 
states have laws restricting ENDS use in 100 percent smoke-free venues (i.e., workplaces, restaurants, 
bars, and sometimes gambling facilities), and 15 states have such laws in other venues (e.g., school 
property, prisons, trains, government buildings).74 
 
Taxation 
 
The oldest and most commonly implemented tobacco control regulation is taxation.75  The earliest attempt 
to tax tobacco products in the U.S. was by Alexander Hamilton in 1794 when he introduced to Congress 
an excise tax on snuff.76  Although this tax soon was repealed, federal tobacco excise taxes again were 
implemented during the Civil War.  It was not until 1921 that a state, Iowa, successfully imposed an 
excise tax on cigarettes.77  States throughout the U.S. soon followed Iowa’s example and imposed taxes 
on cigarettes primarily as a means to produce state revenue.78  Today, federal, state, and local 
governments tax cigarettes at widely varying levels,79 primarily to produce revenue but also to help 
discourage the purchasing and use of tobacco products.80   
 
Taxation of tobacco products extends to non-cigarette nicotine products.  For example, as of July 2016, 
all states except Florida imposed a tax on at least one cigar product (cigars, cigarillos, or little cigars)81 
and all states tax chewing tobacco.82  A growing number of state and local governments are enacting or 
proposing legislation to tax ENDS products as well.  As of March 2016, four states* and the District of 
Columbia enacted, and 23 additional states considered, excise taxes on ENDS products.83   
 
Because youth are especially price sensitive when it comes to tobacco product purchases, higher taxes 
consistently have proven to be an effective strategy for preventing or reducing youth tobacco use.84  One 
recent study found that for every $1.00 increase in cigarette tax, there was an associated reduction of 
approximately two percentage points in smoking among 14- and 15-year olds.85 
                                                 
* KS, LA, MN, NC 
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Depending on assumptions of risk, differential tax policies can be applied to tobacco products: higher 

taxes to discourage the use of higher-risk products and lower taxes to encourage the use of lower-risk 

products, especially for smokers trying to cut down or quit.
86

  For example, if the assumption is that 

ENDS products are lower risk than smoked tobacco products, the latter should be taxed higher than the 

former to discourage the use of smoked tobacco products and encourage switching to ENDS products.
87

  

However, because the evidence base regarding the risks of ENDS products and their effectiveness in 

aiding smoking cessation is inconsistent, some public health professional argue that, for now, all nicotine 

products should be taxed at an equivalent rate.
88

   

 

Minimum Age Laws 
 

Although the TCA prohibits the FDA from setting a MLA of sale higher than 18,
89

 states and localities 

are allowed to do so.  As of September 2016, six states
*
 have MLA restrictions higher than 18 and have 

extended these age restrictions to non-cigarette nicotine products such as e-cigarettes.
90

  Two states (CA 

and HI) have set the MLA of sale for tobacco products to age 21 and more than 200 localities have done 

so.
91

   

 

Retail and Packaging Requirements 
 

Some states have enacted retail-related regulations that go beyond federal regulations, such as 

requirements related to child-resistant packaging, sale of the product in the same minimum quantity as the 

manufacturer’s container, sale of the product in its original factory wrapped packaging, and retailer 

licenses or permits for selling ENDS products.
92

 

 

States with Regulations Related to the Retail and Packaging of ENDS Products  

(as of September 2016)
93

 

State Packaging Regulations License/Permit 

Requirements 

Arkansas Yes: child-resistant packaging Yes 

California Yes: child-resistant packaging Yes  

Connecticut No Yes 

District of Columbia No Yes 

Illinois Yes: child-resistant packaging No 

Indiana  Yes: child-resistant packaging;  

“label must identify nicotine content, active 

ingredients,” etc. Yes 

Iowa  No Yes 

Kansas No Yes 

Kentucky  No Yes 

Louisiana No Yes 

Maine Yes: child-resistant packaging Yes 

Massachusetts Yes: child-resistant packaging; 

“may not be opened, repackaged or sold in smaller 

quantities than the smallest package distributed by the 

manufacturer for individual consumer use” 

No 

                                                 
*
 AL (age 19 legal age of purchase/possession); AK (age 19 legal age of sale/distribution); CA (age 21 legal age of 

sale); HI (age 21 legal age of sale/distribution and legal age of purchase/possession); NJ (age 19 legal age of 

sale/distribution); UT (age 19 legal age of sale/distribution). 
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States with Regulations Related to the Retail and Packaging of ENDS Products  

(as of September 2016)
94

 (continued) 

State Packaging Regulations License/Permit 

Requirements 

Minnesota Yes: child-resistant packaging Yes 

Missouri  Yes: child-resistant packaging Yes 

Montana  No Yes 

New Jersey Yes: child-resistant packaging No 

New Mexico Yes: child-resistant packaging;  

“must be sold in original factory-sealed package” 

No 

New York Yes: child-resistant packaging No 

North Carolina Yes: child-resistant packaging;  

“must state the product contains nicotine” 

Yes 

North Dakota Yes: child-resistant packaging No 

Ohio  Yes: “must be sold in the same minimum quantities as 

manufacturer’s container” 

No 

Oregon Yes: child-resistant packaging No 

Rhode Island  Yes: “must be sold in original factory-sealed package” Yes 

South Dakota Yes: “must be sold in original manufacturer’s 

packaging” 

No 

Tennessee Yes: child-resistant packaging No 

Texas Yes: child-resistant packaging No 

Utah  Yes: child-resistant packaging; “nicotine content 

displayed on label, and safety warning required” 

Yes 

Vermont  Yes: child-resistant packaging Yes 

Virginia Yes: child-resistant packaging No 

Washington Yes: child-resistant packaging;   

“liquid nicotine containers must be labeled with 

warnings concerning nicotine, keeping away from 

children, age restrictions, and must include nicotine 

content” 

Yes 

Wyoming Yes: child-resistant packaging No 

 

Insurance Coverage for Tobacco Control 
 

Expanding insurance coverage through laws and regulations to increase accessibility to tobacco 

prevention and cessation services is a core component of the effort to help people refrain from or quit 

nicotine product use and reduce its harmful consequences.
95

  Federal initiatives have emerged over the 

past decade to expand tobacco prevention programs and coverage of cessation services, most notably the 

Patient Protection and Affordable Care Act (ACA).
*
 
96

  States have the opportunity to leverage the ACA 

to ensure coverage for tobacco prevention and cessation services.
97

   

 

Federal Level  
 

As of January 1, 2014, the ACA requires that all small and individual health plans cover 10 Essential 

Health Benefits (EHBs).  One of these EHBs has direct implications for increasing accessibility to 

                                                 
*
 The Patient Protection and Affordable Care Act (2010) was amended by the Health Care and Education 

Reconciliation Act.  Together, the two laws are known as the Affordable Care Act (ACA). 
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recommends that clinicians ask all adults about tobacco use, advise them to stop using tobacco, and 
provide behavioral interventions and FDA-approved pharmacotherapy for cessation to all those who use 
tobacco.98  
 
The ACA also includes a number of other provisions related to chronic diseases, some of which 
specifically address tobacco control:99 
 

 The Prevention and Public Health Fund:  Established by the ACA, it invests billions of dollars in 
prevention, wellness, and public health activities, some of which are focused on tobacco 
prevention, including an investment in the Centers for Disease Control and Prevention’s Tips 
from Former Smokers campaign.100 

 The National Prevention Strategy:  Released in 2011 by the National Prevention Council, which 
was created through the ACA, it is comprised of 20 federal departments, agencies, and offices 
and is chaired by the Surgeon General.  The Strategy includes tobacco-free living as one of its 
seven main priorities and offers recommendations to government, businesses, health care 
professionals, educators, communities, and families to achieve that goal (e.g., support tobacco 
control policies, expand use of tobacco cessation services, use media to educate and encourage 
people to live tobacco free).101 

 The Medicaid Incentives for the Prevention of Chronic Diseases Model:  The ACA authorizes 
grants to states to provide incentives to Medicaid beneficiaries to participate in evidence-based 
prevention programs and to adopt healthy behaviors, including tobacco cessation.102   

 
More generally, the ACA encourages community-based prevention through a variety of programs, such as: 
 

 Community Health Needs Assessment:  The ACA requires tax-exempt (nonprofit) hospitals to 
conduct a community health needs assessment every three years that incorporates input from the 
community. 

 Expansion of the health care workforce:  The ACA supports fellowship training in public health, 
provides grants to promote the community health care workforce, and provides billions of dollars 
for community health centers nationwide.103 

 
State Level 
 
Increasing the availability and utilization of tobacco prevention and cessation services also involves 
regulating health systems and insurance coverage at the state level.  While the ACA establishes a federal 
standard for market reforms, states have the primary authority for enforcing these protections.* 104  
According to our Center’s recent report, Uncovering Coverage Gaps: A Review of Addiction Benefits in 
ACA Plans, the 2017 EHB benchmark plans for 26 states† were not in compliance with the ACA’s 
requirement to cover tobacco cessation services.105   
  

                                                 
* If a state declines or substantially fails to enforce these protections, the federal government may step in.   
† AL, AK, CA, CO, CT, FL, GA, HI, ID, IN, LA, ME, MA, NE, NV, NH, NM, OH, OR, RI, SC, SD, TN, UT, VT, 
WI.  
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Tobacco Cessation Minimum Service Coverage As Required By The ACA106 
A group health plan or health insurance issuer will be considered to be in compliance with the ACA’s 
requirement to cover tobacco interventions if it covers the following, without cost sharing or prior 
authorization:  
 screening of all patients for tobacco use; and  
 for enrollees who use tobacco products, at least two tobacco cessation attempts per year, with 

coverage of each quit attempt including: 
 four tobacco cessation counseling sessions, each at least 10 minutes long (including telephone, 

group, and individual counseling), and   
 any FDA-approved tobacco cessation medication (whether prescription or over-the-counter)* 

for a 90-day treatment regimen when prescribed by a health care provider.  

 
While the ACA increases tobacco prevention and cessation coverage, it allows health insurers to charge 
subscribers who use tobacco up to 50 percent more for health insurance premiums than those who do not 
use tobacco.107  As a result of the 2106 FDA rule,108 non-cigarette nicotine products (including ENDS) 
can now be subject to that tobacco surcharge.109  While imposing higher premiums might help motivate 
those who use nicotine products to quit, it might also lead to concealing use, avoiding cessation services, 
and even forgoing health insurance.110   
 
States have the authority to prohibit insurers from charging tobacco users higher premiums or to reduce 
the maximum allowable surcharge increase.111  As of February 2016, six states† and the District of 
Columbia have barred insurers from imposing higher premiums on smokers and several other states use 
surcharges that are lower than those allowed by the ACA.112    
 

                                                 
* FDA-approved tobacco cessation medications: Zyban® (bupropion), Chantix® (varenicline), and five forms of 
nicotine replacement therapy (NRT), including patch, gum, lozenge, nasal spray, and inhaler. 
† CA, MA, NY, NJ, RI, VT. 
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Chapter V 
Barriers to Reducing Nicotine Product Use 
 
Despite significant declines in combustible or smoked cigarette use over the past few decades and 
increasing public awareness of the harms of tobacco,1 our analysis of national data indicates that 26.0 
percent of adults and 15.7 percent of middle and high school students reported having used at least one 
nicotine product in the past 30 days; 16.3 percent of adults used a non-cigarette nicotine product, as did 
14.7 percent of youth.*   
 
The growing popularity of non-cigarette nicotine products, such as e-cigarettes and other vaping devices 
known as electronic nicotine delivery systems (ENDS), coincides with a general public perception of 
these products as relatively harmless, as helpful for cigarette smoking cessation, and as adequate 
substitutes for smoked cigarettes that can be used at times and in places where tobacco products are 
prohibited.2  
 
Historically, the focus of public policy and public health campaigns has been on the prevention and 
reduction of smoking rather than on the use of other nicotine products.3  It has become clear in recent 
years, however, that the marketing of other nicotine delivery products, including ENDS and snus, as safer 
alternatives to or substitutes for cigarettes has shaped the public’s perceptions of and decisions to use 
these products.4   
 
The key barriers to reducing the use of nicotine products, in addition to their highly addictive nature, 
relate to factors that promote the initiation of nicotine use as well as those that interfere with successful 
cessation.  Specifically, nicotine use is strongly influenced by tobacco industry practices, which include 
how these products are designed and marketed, as well as the exercise of undue influence on government 
policies and regulations.  These factors, along with peer and family influences and inconsistency in 
scientific findings and clinical practice, shape public perceptions regarding the relative risks and benefits 
of nicotine products and individual decisions to use or cease using them.  
 

Public Perceptions of Non-Cigarette Nicotine Products 
 
The public generally recognizes that there is a continuum of harm associated with various nicotine 
products, with the greatest perceptions of harm typically reserved for cigarettes, followed by cigars and 
smokeless tobacco, and the least harm ascribed to water pipe/hookah and ENDS.5  Yet, despite 
understanding that cigarettes pose the greatest harm, the inherent risks of non-cigarette nicotine products 
tend to be minimized or dismissed, especially if they are promoted in a way that emphasizes their reduced 
risk relative to cigarettes.6   
 
The extent to which a product is seen as harmful is strongly related to the likelihood that an individual 
will use that product, and once an individual uses a nicotine product, he or she is less likely to perceive it 
as risky or harmful.7  For example, a study of young adults who smoked water pipe/hookah found that 57 
percent believed that it was not harmful to their health.8  There is some evidence that water pipe/hookah is 
perceived by young adults to be the least harmful and addictive and the most socially acceptable nicotine 
product to use,9 when the reality is that such use can be very harmful.10  Misperceptions with regard to  
  

                                                 
* See Chapter III. 
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ENDS products abound as well, especially among adolescents.  In a California study, 19.1 percent of high 
school student participants indicated a belief that the aerosol from e-cigarettes is water, 23.0 percent 
believed that e-cigarettes are not tobacco products, and 40.4 percent believed that the purpose of e-
cigarettes is to aid smoking cessation.11  
 
Recent national data, however, indicate that perceptions of harm and disapproval related to nicotine 
products among adolescents are slowly increasing.  In 2016, relative to 2015, 8th and 10th grade students 
were more likely to perceive the regular use of e-cigarettes as harmful and to disapprove of their use.12 
 
Many of the reasons reported for using non-cigarette nicotine products reflect the successful marketing 
and promotion activities of their manufacturers and distributors.  Individuals report using certain non-
cigarette nicotine products to cut down on or stop smoking cigarettes,13 because they find that the taste or 
smell t more appealing than cigarettes,14 because they enjoy the flavoring that many of these products 
have,15 because they are able to use them in places where smoking is prohibited,* 16 and for relaxation or 
socializing purposes.17  With regard to ENDS products specifically, additional reasons provided for using 
them are curiosity18 and the perception that they are a healthier alternative to smoked cigarettes.19  
Adolescents report enjoying the flavor variety, the ability to control the nicotine content, and the ability to 
perform smoke tricks.20  Adults are more likely than younger people to report using ENDS as a smoking 
cessation aid.21 
 

Addiction as a Barrier to Reducing Nicotine Product Use  
 
Probably the most prominent barrier to reducing nicotine use is that nicotine is one of the most highly 
addictive drugs.22  People who meet the diagnostic criteria for a tobacco use disorder (which we refer to 
as nicotine addiction or dependence)† typically report symptoms consistent with other forms of addiction, 
such as craving, impaired functioning without the substance, and continued use despite adverse 
consequences.23  Once someone is dependent on or addicted to nicotine, it is extremely difficult to quit or 
to sustain long-term abstinence.24  Most smokers who try to quit on their own quickly relapse.25  For those 
who start using nicotine products at a young age, symptoms of addiction can develop rapidly, even within 
weeks or days after nicotine use begins and even with infrequent use.26  The addictive nature of nicotine 
products and the difficulty of cessation help ensure a loyal customer base for nicotine product 
manufacturers and retailers.   
 
Nicotine’s effects on the brain are similar in many ways to other addictive substances.  It activates the 
reward pathways, or the areas of the brain that regulate pleasure, and long-term use of nicotine can create 
lasting changes in the brain circuitry as it becomes dependent on the continued presence of the drug.  The 
extent to which a nicotine product is addictive, however, depends in large measure on its mode of 
delivery, which determines both the dose of the absorbed nicotine and the speed at which it is absorbed 
into the blood and enters the brain.27  The risk of addiction varies between individuals based on their 
genetic profile which determines, in part, how quickly nicotine is metabolized,‡ as well as by other 
biopsychosocial individual differences.28  Unlike some other addictive substances, the effects of nicotine  
  

                                                 
* Specifically, smokeless tobacco products and ENDS. 
† Defined in accordance with the Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria for a 
“tobacco use disorder.”  Although the accepted term is “tobacco use disorder,” it is nicotine specifically that leads to 
addiction, and addiction can occur in relation to non-tobacco products that contain nicotine.   
‡ Individuals who metabolize nicotine more slowly are at lower risk of nicotine addiction (e.g., men metabolize 
nicotine more slowly than women, and blacks and Asians metabolize nicotine more slowly than whites and 
Hispanics).  However, there is some evidence that this pattern may not apply to adolescents or those in the early 
stages of nicotine use, when slower metabolism of nicotine may pose a higher risk of addiction. 
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dissipate relatively quickly, driving those who use it to seek more nicotine in order to perpetuate its 
pleasurable effects and stave off withdrawal symptoms.29   
 
To a large extent, the risk of nicotine addiction falls along a continuum from minimal to high based on the 
nicotine delivery device,* with combustible tobacco products like cigarettes highest on the continuum, 
smokeless tobacco and ENDS products in the middle, and nicotine replacement therapies (NRT), like the 
nicotine patch, lowest on the continuum.30  The amount of nicotine contained in NRT is less than in 
cigarettes and other nicotine products and is delivered and absorbed into the blood stream more slowly, 
limiting its misuse and addictive potential.31  As a result, NRT products--such as nicotine patches, gum, 
nasal spray, inhalers, lozenges, and sub-lingual tablets--are approved by the U.S. Food and Drug 
Administration (FDA) as smoking cessation tools.  
 
NRT, when used as directed, provides lower doses of nicotine at a slower rate than cigarette smoking, 
thereby easing nicotine withdrawal symptoms and reducing cravings.32  Use of NRT increases the chances 
of successful quitting by an estimated 50 to 70 percent,33 and approximately doubles abstinence rates over 
at least a 6-month period, relative to a placebo.34  Still, the effectiveness of NRT is somewhat limited 
since it does not produce the subjective effects of nicotine that are experienced when using more efficient 
nicotine delivery devices such as cigarettes.  Because of this limitation and the urgent need to reduce 
smoking and its numerous health consequences, some tobacco control professionals have become 
proponents of ENDS products, arguing that because nicotine delivery via ENDS is more efficient and the 
behavioral experience of vaping is more similar to smoking cigarettes, ENDS might provide a more 
effective transition to cessation than NRT.  However, few studies have compared the use of ENDS to 
NRT for smoking cessation.  Those that have examined the use of ENDS for smoking cessation have not 
found convincing evidence of its effectiveness35 and some studies, to the contrary, have found that it 
delays cessation or encourages dual use of ENDS and cigarettes.36 
 

Influence of the Tobacco/Nicotine Product Industry  
 
The 2009 Family Smoking Prevention and Tobacco Control Act (TCA),† which gave the FDA the 
authority to regulate the manufacture, distribution, and marketing of certain tobacco products, greatly 
restricted the active marketing of these products.‡ 37  In response, tobacco product manufacturers have 
shifted from actively marketing these products on media such as television and radio to more passive 
marketing through retail outlet advertisements and the Internet.38  Products not covered under the TCA, 
such as ENDS, may be advertised and marketed actively on mainstream media and through these 
secondary channels and their appearance is pervasive throughout these outlets.39  
 
The ability of the tobacco industry to saturate the physical and digital environment with tobacco product 
advertisements and promotions, often in a way that targets the most susceptible populations, is profound.  
Even marketers of ENDS that are not affiliated with established tobacco companies are promoting their 
products in ways that reflect old cigarette marketing tactics, pushing themes of independence, glamour, 
sexuality, sophistication, and rebelliousness, and making largely unsupported health benefit claims.40  
Beyond advertising, ENDS product manufacturers also utilize sophisticated marketing and product design 
techniques, including appealing packaging and flavorings, to boost sales.  Finally, the influence of the 
industry on policymakers’ decisions with regard to more restrictive regulations is significant and far-
reaching.   
 

                                                 
* See Chapter II. 
† See Chapter IV. 
‡ Applied to cigarettes, loose tobacco, roll-your-own tobacco, and smokeless tobacco, but not to e-cigarettes, other 
ENDS products, cigars, pipe tobacco, nicotine gels, water pipe/hookah, or dissolvables.   
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Marketing and Exposure 
 
The tobacco industry utilizes strategic advertising and promotional techniques to help make their products 
appear glamorous and fun to use while dispelling concerns about health risks.  For example, both ENDS 
and--to a lesser extent in recent years--certain smokeless tobacco products such as snus have been 
marketed as healthier alternatives to smoked cigarettes, as useful for smoking cessation or reduction, and 
as a way to circumvent smoke-free laws.41  Research consistently has found that tobacco product 
marketing influences tobacco initiation and use among youth,42 rather than merely influencing brand 
choices among existing tobacco users, as the industry tends to assert. 
 
Marketing.  The tobacco industry is very adept at marketing their products in appealing ways, tailoring 
their advertisements to specific target groups, and masking the inherent risks of their products.  The best 
example of this is cigarettes, but similar tactics have been used to market non-cigarette nicotine products 
as well.  For example, in the 1980s, smokeless tobacco was promoted at fishing tournaments and tractor 
pull contests specifically to appeal to young men of lower socioeconomic status living in rural areas.43  
With the introduction of snus, a spit-less form of smokeless tobacco, consumer marketing shifted to 
appeal to professional, urban young men and to smokers wishing to use tobacco products in designated 
smoke-free-zones.44  In recent years, tobacco companies have begun to acquire e-cigarette and other 
ENDS brands, and they are applying their vast experience in marketing cigarettes to the advertising and 
promotion of these increasingly popular nicotine products.  
 

 
As major tobacco companies enter the ENDS market, advertising expenditures are increasing 
dramatically.49  Expenditures nearly tripled from $6.4 million in 2011 to $18.3 million in 2012, with the 
majority of expenditures (76.7 percent) going toward advertisements for blu e-Cigs, a company that was 
owned by Lorillard Tobacco Company in 2012.50  ENDS advertising spending increased by 52 percent 
from 2013 to 2014, and now exceeds $100 million per year.51 
 
These advertisements are making their way directly to youth.  In 2014, 68.9 percent of middle and high 
school students reported exposure to e-cigarette advertisements from at least one source: retail stores, the 
Internet, television and movies, or print media.52  Between 2014 and 2015, 82 percent of 13-17 year olds 
and 88 percent of 18-21 year olds reported having seen an e-cigarette advertisement.  The highest 
awareness of e-cigarette advertisements was in relation to retail establishment marketing, followed by 
television and online marketing.53 
 
The way these products are marketed can have a considerable impact on consumers’ interest in them and 
decisions to use them.54  Exposure to ENDS through advertising has been associated with positive 
perceptions, lower perceived harm, and greater interest in buying and trying them.55  The odds of reported 
current use of these products were significantly greater among those who had been exposed to their 
advertisements compared to those with little to no exposure.56 
 
Since there have been only limited point-of-sale or packaging restrictions on ENDS products, large store-
front advertisements depicting their benefits with phrases such as “no tobacco smoke, only vapor” and 
equating them with independence and freedom have become quite common.57  At the point-of-sale, 

ENDS Product Brands Owned by Big Tobacco Companies 
E-cigarette Brand Tobacco Company 
blu Imperial Tobacco45 
Vuse Reynolds America Inc.46 
MarkTen Altria Group, Inc.47 
Green Smoke Altria Group, Inc.48 
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ENDS products are visible to young children and their packaging often resembles candy packaging that 
easily appeals to children of all ages.58  
 
Retail Outlet Density and Proximity.  In addition to exposure to advertising, ease of access to nicotine 
products is also associated with their use.59  With regard to cigarettes, tobacco retail density is associated 
with greater intention to smoke cigarettes and the likelihood of smoking initiation.60  Of note, there is a 
higher density of tobacco retail outlets (as well as tobacco product advertisements) in economically 
disadvantaged neighborhoods.61  People living in high poverty census tracts and closer to tobacco retail 
outlets are less likely to refrain from smoking than those living farther away.62  With regard to non-
cigarette nicotine products, university students who indicated that the closest water pipe/hookah lounge 
was less than five miles away from their campus were more likely to report ever visiting one than those 
who stated that a lounge was farther away.63  Greater density of ENDS retail outlets around schools has 
been associated with a greater probability of use among youth.64 
 
The Internet and Social Media.  In the last decade, the Internet has become an influential platform for 
the promotion of non-cigarette nicotine products.65  Social media messages can influence public 
perceptions of these products and interest in using them.66  Between 2012 and 2013, nearly $2 million 
were spent to promote nicotine products on the Internet, with the most money allocated to promote ENDS 
and snus and the least to smoked cigarettes.67  Independent and smaller vape shops that sell ENDS 
products also use the Internet and social media to market their products.68   
 
Online advertisements are proving to be a hurdle for tobacco control advocates given the Internet’s wide 
reach and the limited federal regulations related to advertising non-cigarette nicotine products.  Compared 
to traditional modes of marketing, social media marketing and exposure through the Internet have the 
potential to reach a larger audience because of the ability to “retweet” and repost.69  Between May and 
June of 2012, the vast majority (90 percent) of tweets on Twitter that were related to e-cigarettes were 
commercial tweets and the majority of these (94 percent) had links to a website, many of which promoted 
or sold ENDS products.70  Twitter messages related to ENDS, most of which are overwhelmingly 
positive, frequently link to scientific studies with favorable results about ENDS products or retweet users’ 
personal messages about the benefits of their use.71   
 
Age restrictions on who can watch videos on popular websites like YouTube are not effective and most 
videos in which people are using nicotine products or demonstrating how to use them typically are not 
age restricted.72  Although ENDS products may not be marketed commercially as a smoking cessation aid 
in an explicit manner, they often are promoted this way through more implicit commercial-oriented 
messages on social media, along with reports of first person experiences.  The majority (85.9 percent) of 
ENDS-related video content on YouTube is oriented toward marketing them, while about half addresses 
their safety.  ENDS product companies and consumers tend to post videos that promote ENDS without 
noting the risks associated with use, while news videos are more likely to focus on their risks and safety.73  
One analysis of commercially-generated content in sponsored social media outlets and blogs found that 
the vast majority of leading ENDS brands used cessation-themed advertising; 82 percent of these 
implicitly promoted the products for cessation and 18 percent did so explicitly.* 74   
 
In addition to promotion, websites can act as communication boards for those who use non-cigarette 
nicotine products to share knowledge and information.  Unlike traditional tobacco products like 
cigarettes, cigars, and smokeless tobacco, many ENDS users customize their devices and liquids to suit 
their personal preferences, in terms of flavors75 and nicotine levels.  An analysis of e-liquid flavors based 

                                                 
* An implicit claim used words such as “switch” or “alternative” without explicitly telling the viewer to quit, 
whereas explicit claims were those that had slogans that unambiguously indicated that ENDS are helpful for quitting 
smoking. 
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on information gathered from Reddit, a social media message board, found that while users expressed 
their preferred flavoring, some also shared their “DIY” (do-it-yourself) experience with regard to mixing 
flavors.76  Sharing information on such websites can lead to misinformation and potentially dangerous 
outcomes, such as a user who follows bad advice and puts too much nicotine or flavorings in the e-liquid 
of a personalized device.  
  
Product Design 
 
The design and packaging of nicotine products can influence both consumers’ perceptions and decisions 
regarding whether to buy and use them.77  The changing design of ENDS is a good example.  ENDS 
products have evolved from early models that closely resemble cigarettes to later generation devices that 
resemble pens or more elaborate mechanical objects.  More than half of ENDS users began with first 
generation devices (commonly known as ‘cigalikes’ because of their physical resemblance to cigarettes), 
but most eventually transitioned to later generation devices, which allow the user to experience a more 
satisfying “hit.”78  Later generation devices deliver more nicotine than earlier ones and are more likely to 
be used by individuals with nicotine addiction.79  People who use first generation device have an 
increased likelihood of dual use of ENDS and cigarettes because first generation devices may not 
adequately satisfy nicotine cravings.80   
 
With regard to little cigars, an examination of tobacco industry consumer research and past marketing 
strategies illustrates how the tobacco industry historically used product design and other marketing 
techniques to increase sales and influence public perceptions of its products.81  A planning proposal from 
1968 highlights an attempt to market little cigars by advertising them as cigars with cigarette taste and 
mildness.82  The reduced cigar size and the smoothness of filtered tips have also been promoted as distinct 
advantages of little cigars over cigarettes.83  The overt design changes to create a market niche and 
distinguish little cigars from regular cigars and cigarettes underscore some of the methods used to attract 
more tobacco users.   
 
Tobacco product design also plays a role in circumventing tobacco regulation.  Recently, the FDA issued 
warning letters to four tobacco manufacturers for selling flavored cigarettes that were misleadingly 
labeled as little cigars or cigars to sidestep the prohibition on flavored cigarettes outlined in the 2009 
Family Smoking Prevention and Tobacco Control Act (TCA).84  The 2016 rule that provides the FDA the 
authority to monitor and regulate any product that is made or derived from tobacco now includes ENDS, 
cigars, and water pipe/hookah.85  Still, the rule does not give the FDA the power to regulate all devices, 
particularly vaping devices, in which tobacco-derived products are used.  So while the regulations do 
cover vaping devices that are sold with liquid nicotine, they do not regulate devices that are sold without 
nicotine or that are sold with nicotine-free e-liquid.86  The absence of nicotine does not make these 
products safe.  For instance, carbonyls and chemicals used in flavorings pose risks to users even in the 
absence of nicotine.* 87 
 
Flavors.  The availability of a wide variety of flavorings for non-cigarette nicotine products increases 
their appeal relative to cigarettes,88 which, according to the 2009 TCA, are prohibited from including 
flavors other than menthol or tobacco.89  The ban on flavored cigarettes was associated with adolescent 
smokers switching to menthol cigarettes and to flavored non-cigarette nicotine products.90  Menthol acts 
as a cooling agent to minimize the harsh taste of tobacco smoke, reinforces smoking behavior, and 
perpetuates nicotine addiction.91  Menthol is particularly appealing to youth, blacks, and women who 
smoke.92   
 

                                                 
* See Chapter II. 
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Due to the TCA ban on other flavoring in cigarettes, tobacco companies have come out with many flavors 
for their non-cigarette products.93  In the case of cigars, flavorings are added to mask the heavy cigar 
taste, reduce throat irritation, and ease the inhalation of smoke.94  The sale of flavored little cigars over the 
Internet increased after the TCA ban on cigarette flavoring was introduced.95  Most non-cigarette nicotine 
products contain high levels of synthetic sweeteners, sometimes exceeding by as much as 25-fold the 
levels or intensities of artificial sweeteners found in candy.96  Adolescents and young adults are attracted 
to these flavors, which can incite curiosity and increase their willingness to try the products.97  In fact, the 
majority of adolescents report flavoring as a reason for using all types of non-cigarette nicotine 
products.98   
 
Approximately 8 in 10 adolescents who currently use nicotine products report that they first used a 
flavored product.99  Approximately 7 in 10 middle and high school students who currently use nicotine 
products report that they have used at least one flavored product in 2014.100  Most adults who use non-
cigarette nicotine products likewise report using flavored products, especially with regard to ENDS and 
water pipe/hookah.101  
 
ENDS products currently are sold in more than 7,000 unique flavors.102  Most users say that the first 
ENDS products they used and the types they regularly use are flavored--usually fruit or candy.  Among 
adults, the use of tobacco flavored ENDS at initiation is more common among those who use them along 
with cigarettes, while other ENDS flavors are more commonly used among former cigarette smokers.103   
 
Flavored products tend to be perceived (inaccurately) by young people as less harmful than non-flavored 
products.104  Children aged 11-16 who were exposed to advertisements for flavored e-cigarettes expressed 
greater interest in buying and experimenting with them than those who were exposed to advertisements 
for non-flavored e-cigarettes.105  Adolescents are more likely to express an interest in trying ENDS that 
have menthol, candy, or fruit flavoring than in trying those that have tobacco flavoring.106  Young adults 
who use ENDS find the sweet flavors most appealing, relative to tobacco- or non-flavored e-cigarettes.107  
Young adult cigarette smokers believe that fruit- and dessert-flavored products are more rewarding than 
non-flavored ENDS and tend to take more puffs, on average, of flavored e-cigarettes, increasing nicotine 
exposure and the risk of nicotine addiction.108   
  
Despite evidence that flavored nicotine products are attractive to youth and young adults, the Obama 
administration recently overrode the FDA’s call to ban all flavored nicotine products.109  This decision 
came at a time when the availability of these products is increasing, along with their use, especially 
among youth.  The rationale for the ruling was that flavored non-cigarette nicotine products appeal to 
current cigarette smokers and might help facilitate smoking cessation,110 a rationale with some support in 
the research literature.111  The heated debate surrounding the banning of flavored non-cigarette nicotine 
products underscores their critical role both in encouraging the initiation of nicotine product use and 
potentially helping those who smoke cigarettes to cut back or quit.  
 
Industry Influence on Science, Policy, and Government Oversight 
 
For decades, the tobacco industry has managed to capitalize on its influence over large segments of the 
scientific community as well as political officials to boost sales and limit regulation of its products.  In the 
1950s, when scientific evidence was mounting regarding the health risks of cigarettes, the tobacco 
industry responded by rallying scientists to discredit or distract from these findings.  It contributed 
millions of dollars to the American Medical Association, which subsequently refused to endorse the 1964 
Surgeon General’s report that declared that cigarette smoking causes cancer, recommendations for 
placing warning labels on cigarette packages, or the 1971 ban on cigarette advertising in broadcast media.  
Dozens of Nobel Laureates have taken money from the tobacco industry for research, honoraria, or 
consulting.112   
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Since cigarettes and other nicotine products are legal, the tobacco industry has the right to lobby and 
attempt to influence legislation around its products.  In 2015, tobacco companies spent over $20 million 
on political lobbying.113  Tobacco firms have extensive state lobbying networks, organize advocacy 
campaigns and work with other allies to draft model legislation and resist proposed tobacco control 
regulations, including those that would restrict the availability or accessibility of ENDS--most notably 
higher tobacco taxes.  They have given millions of dollars to state candidates, committees, and ballot 
initiatives nationwide, while key public health organizations that also engage in lobbying make minimal 
contributions to state politicians.  The industry’s efforts to protect their business interests, such as by 
limiting proposed tobacco tax increases, have shown success on the state level.114  They run counter to 
tobacco control efforts and continue to be a barrier to smoking cessation and the prevention of nicotine 
product initiation and use.115   
 
A 2011 report on menthol cigarettes by the Tobacco Products Scientific Advisory Committee (TPSAC)* 
indicated that menthol appeals to new smokers.116  Just prior to its release, tobacco companies sought to 
nullify the findings by suing the FDA, the U.S. Department of Health and Human Services, and those 
agencies’ leaders, arguing that three members of the committee had financial conflicts of interest.† 117  In 
2014, a judge ordered the removal of these members from the TPSAC and barred the FDA from using the 
menthol report.118  More recently, some public health professionals have argued that the federal 
government’s decision not to ban characterizing flavors in tobacco products may have reflected a 
tendency to put the interests of the tobacco industry before those of the public.119 
 
Once large cigarette companies began entering the ENDS market several years ago, they started using the 
same tactics successfully used in the past to influence policymakers in their favor.  Starting in 2010, 
tobacco companies began lobbying state policymakers to limit their restrictions on ENDS products; in 
2013 and 2014 they spent more than $6 million on lobbying efforts in New York and California, far 
exceeding the amount spent by smaller, independent ENDS companies.  In addition to lobbying, other 
strategies for influencing policies related to the regulation of ENDS included working through third 
parties (e.g., industry-funded think tanks, business organizations, hospitality associations, and front 
groups), mobilizing grassroots efforts (often through social media), making campaign contributions, and 
claiming that state regulations were unnecessary in the face of impending federal legislation.  Local 
governments appear to have been more resistant to tobacco industry influence than state governments.120 
 
More recently, members of Congress, along with a larger team of tobacco industry lobbyists, have sought 
to undermine the new 2016 FDA deeming rule which subjects ENDS and other previously unregulated 
tobacco-derived products to FDA regulation.  They argue that the rule will harm public health by forcing 
out of business many ENDS companies that do not have the resources to comply with the new 
regulations, thereby limiting the availability of a product that many use to quit smoking.  These members 
of Congress and the lobbyists introduced a bill to change the date on which new nicotine products are 
subjected to FDA premarket review from February 15, 2007 to 21 months after the date of enactment of 
the TCA.  This change effectively would exempt many ENDS products from extensive FDA review since 
they were released to the market prior to that time.  There is evidence that one member of Congress even 
introduced legislation that was copied verbatim from tobacco industry language included in draft 
legislation.  The two most prominent supporters of curbing the FDA’s control over ENDS products are 
among the top recipients in Congress of tobacco industry campaign contributions.121 
 
  

                                                 
* The TPSAC is charged with advising the Commissioner of Food and Drugs or a designee of the FDA on matters 
related to the regulation of tobacco products. 
† The challenged TPSAC members acted as consultants to companies selling smoking cessation products. 
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Labeling and Packaging.  The 2016 FDA ruling requires all tobacco or tobacco-derived product 
advertisements to include warning labels regarding the risks of using the products.122  Graphic warning 
labels have been shown to help increase harm perceptions of tobacco products for those who have not 
used them.123  This type of warning label is not required for non-cigarette nicotine products in the United 
States, and the attempt to include them on cigarettes, as mandated in the 2009 TCA, has been thwarted by 
lawsuits from tobacco companies.124   
 
In addition to warning labels, other labeling issues can influence the marketability and public perceptions 
of a nicotine product, and tobacco companies have an interest in labeling their products in ways that will 
attract the most consumers.  One way of doing this is to label a product as ‘reduced risk.’  The Modified 
Risk Tobacco Product application, which is overseen by the FDA, allows tobacco companies to alter 
warning labels and market tobacco products as ‘reduced risk’ only if the product has undergone extensive 
scientific review by the FDA attesting to the reduced risk of tobacco-related diseases (relative to other 
commercially marketed tobacco products).125  Yet the FDA is reluctant to approve such labeling because 
it may encourage use of the product among non-users, particularly youth.126  Lower harm perceptions 
have been associated with greater curiosity regarding a product--a key motivator of future use.127  Even 
for those trying to reduce or quit smoking cigarettes, there is no evidence of population-level health 
benefits in the United States of reduced-risk labels.128  The tobacco industry also incorporates harm-
reduction and reduced-risk messages into their products’ designs and promotions to present an image of 
corporate social responsibility.*  However, some public health researchers argue that the focus on harm 
reduction is not genuine and is simply a tactic to influence policymakers.129  Internal documents from 
British American Tobacco, one of the world’s largest tobacco companies, indicate that the initial push for 
smokeless tobacco may have been influenced heavily by a desire to profit from declining cigarette sales 
rather than to promote a lower-risk alternative to cigarettes.130  
 
As is true of cigarettes,131 packaging for non-cigarette nicotine products can influence the product’s 
appeal and the extent to which consumers consider the health risks associated with using it.132  Individuals 
are more likely to perceive product packages that just have a text warning (compared to a graphic 
warning) and packages with corporate branding (compared to plain packaging) as more appealing and as 
the product that they would want to be seen using.  Adolescents and young adults are more likely than 
adults to view packaging with flavor descriptors (compared to no descriptors) as appealing.133   A ‘low 
risk’ label on snus and moist snuff packaging has been associated with reduced perceptions of harm of 
those products.134 
  
In 2014, Swedish Match, a company that manufactures snus, tried to alter its warning label to convey a 
message of reduced risk to consumers.135  Relying on international evidence of the reduced health risks of 
snus relative to cigarettes, Swedish Match applied for permission to include reduced-risk warning labels 
on their snus products.136  The experts brought together by the FDA argued that a modified warning label 
did not accurately reflect snus’ health risks.137  Labels that reflect low or reduced risk can serve as an 
implicit marketing strategy or a promotional tool rather than a health communication tool.138  Although 
the manufacturer failed to influence U.S. policy in this instance, Swedish Match North America had 
donated hundreds of thousands of dollars in the past to fund a university’s endowed chair in tobacco harm 
reduction research, which was held by a researcher who supported lifting the European ban on snus and 
who promoted snus as an effective smoking cessation tool.139   
 
  

                                                 
* Corporate social responsibility is the idea that large companies can have a positive impact on the public through 
philanthropic or economic means.  
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Another fight taken on by the industry involves plain packaging rules for nicotine products.140  Tobacco 
control advocates favor standardizing tobacco packaging by removing any distinctive and appealing 
colors, brands, designs, or logos, and making all tobacco product packages homogenous.141  In December 
2012, Australia became the first country to successfully implement a combination of plain tobacco 
packaging and graphic warning labels.142  Opponents of plain packaging have argued against its 
effectiveness stating that the uniformity of packaging may incentivize tobacco companies to reduce sale 
prices, which may then increase use.  They have also argued that plain packaging may act as a catalyst for 
illegal cigarette sales.143  Yet research does not support these claims; in contrast, plain packaging can be 
an effective deterrent to tobacco product purchasing and use.144  Despite tobacco industry resistance and 
threats of legal action,145 other countries--including France, the United Kingdom, and Ireland--have 
signed legislation requiring plain packaging, and several more are considering this transition.146  
However, given the legal backlash from the tobacco industry against the TCA’s required graphic tobacco 
warning labels, it is unlikely than plain tobacco packaging will be implemented in the United States in the 
near future.147  
 

Social Influences 
 
Social factors, such as peers’ and family members’ attitudes, perceptions, and behaviors with regard to 
nicotine product use are influential in determining one’s interest in and use of these products, especially 
among youth.148  However, the attitudes and perceptions of one’s peers and family members are proximal 
social forces influenced, in turn, by larger and more distal factors, such as tobacco industry interests, the 
media’s portrayal of nicotine product use, and public policy surrounding their regulation and use. 
 
Over the past few decades, social influences around cigarette smoking have changed dramatically.  Along 
with steep declines in cigarette smoking among youth, the negative social norms around smoking have 
increased dramatically.  For example, in 2015, 85 percent of 12th grade students reported that their peers 
would disapprove of them smoking a pack or more of cigarettes per day, up from 69.2 percent in 1995.149  
Perceived peer disapproval of daily smoking is even higher among young adults.150   
 
Changes in social norms surrounding cigarette smoking can be attributed to many factors, including 
accumulating and widely-promulgated research findings regarding its harmful effects, exposure of 
tobacco industry tactics to manipulate public perceptions of smoking, consequent tobacco control policies 
and regulations that restrict the accessibility of cigarettes, and regulatory restrictions on tobacco industry 
practices, including the marketing and distribution of cigarettes.  Prevention and intervention programs--
including school- and community-based initiatives, public awareness media campaigns, and 
improvements in smoking cessation interventions and insurance coverage--have all contributed to 
declines in smoking and to reversing the public’s perceptions of smoking as cool, glamorous, or sexy.   
 
Despite this hard-won public health success story, the tremendous gains achieved with regard to changes 
in social perceptions and acceptance of cigarette smoking over the past few decades are at risk of being 
undercut by the growing popularity of non-cigarette nicotine products.  The advertising and promotion of 
ENDS products in ways that reflect old industry tactics for promoting cigarettes, the push by the tobacco 
industry to market little cigars with enticing flavors, and the proliferation of vape shops and hookah 
lounges in neighborhoods populated by young people have all begun to renormalize smoking behavior 
and build new barriers to eradicating nicotine use.  It remains to be seen whether or to what extent these 
trends will undo years of progress in reducing tobacco use. 
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Peer Influences 
 
Among high school students, use of cigarettes and cigars is perceived as incurring the most social risk 
(i.e., friends will be upset with you if you use them, you can get in trouble, they give you bad breath) and 
use of water pipe/hookah and ENDS is perceived as the least socially risky.151  Students see water 
pipe/hookah followed by cigarettes and ENDS as the products most likely to confer social benefits--such 
as by making them look cool or more mature or helping them fit in--while cigars and smokeless tobacco 
are seen as the least likely to be socially beneficial.152  Among college students, positive social norms are 
lowest for cigarettes and highest for water pipe/hookah; the perception of positive social norms is 
associated with use of a product.153   
 
Social influences are especially important with regard to water pipe/hookah use.154  One of the main 
reasons young people report for using water pipe/hookah is peer influence, including using it for social 
approval or ‘to look cool.’155  These products, typically used in communal settings, are associated with 
having friends who have used them and with socializing and partying.156  Peer influence and the desire to 
please friends also are strong predictors of smokeless tobacco initiation157 and of ENDS use.158  Nearly 
half of students who use ENDS report having at least three friends who also used them.159   
 
Family Influences 
 
Family members’ attitudes and behaviors with regard to nicotine product use are strong predictors of use 
by other family members, especially children.160  Having parents who smoke cigarettes or living in a 
household with someone who smokes or uses ENDS is associated with youth initiation of both cigarette 
and ENDS use.161  Living with someone who uses water pipe/hookah also is associated with an increased 
risk of using water pipe/hookah.162   
 
The association between having a parent or living with someone who uses nicotine products and 
subsequent youth initiation may be influenced by the social norms that are created in a family 
environment or by the desire for youth to mimic their parents’ or caretakers’ behavior.163  For example, 
adolescent males who use smokeless tobacco report that they either were emulating family members or 
were actively encouraged by male family members to use the product.164  Lower levels of parental 
engagement or parental monitoring (e.g., parents’ awareness of their children’s whereabouts after school 
or who their friends are, openness and frequency of parent-child communication) also are associated with 
increased risk of using non-cigarette nicotine products.165  
 

Limitations in Research and Clinical Practice 
 
Developing a solid scientific evidence base regarding non-cigarette nicotine products is essential for 
counteracting the tobacco industry’s push to dominate the messages the public receives about these 
products, specifically portraying them as relatively risk-free alternatives to cigarettes. 
 
As outlined in Chapter I, barriers to establishing a strong evidence base include limited longitudinal and 
population-level studies,* conflicting research finding, methodological flaws,† and bias or conflicts of 
interest due to studies funded by the manufacturers of the products.166  For example, with regard to 
ENDS--the non-cigarette nicotine product attracting the most attention in recent years--the current state of 
the scientific research makes it difficult to definitively answer critical questions related to the: 
 

                                                 
* Mostly in relation to water pipe/hookah and ENDS products. 
† Such as the presence of confounding variables or inaccurate or limited naming of products in survey instruments. 
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 patterns of initiation and progression to regular use, use of smoked cigarettes, and addiction;  
 the association between use of these products and successful smoking cessation, particularly in 

comparison to NRT and other cessation tools; 
 long-term health effects; and 
 the association between use of these products and other substance use and addiction.  

 
Although research related to these questions is emerging at a fast pace, and is beginning to paint a clearer 
picture of the risk-benefit ratio with regard to these products, definitive conclusions cannot yet be drawn.  
Some public health professionals argue that a definitive evidence base is not necessary to enact policy 
when there is a potential harm to the public health.167  However, there are drawbacks to precautionary 
policymaking.  It may lead to inconsistent regulations across states and local regions.  It also can 
potentially interfere with the use of these products among long-term cigarette smokers who certainly 
would benefit from completely switching over to tobacco-free products when accepted smoking cessation 
strategies have not been effective.168   
 
There also is some concern that overly restricting the availability of ENDS products, specifically with 
regard to minimum purchase/sale age restrictions and higher taxes, can interfere with the trend toward 
reductions in youth cigarette smoking.169  Research shows that changes in the relative cost of different 
tobacco products can encourage people to switch from more to less expensive products.  As such, some 
public health researchers have proposed enacting differential taxes that would reflect the relative harm of 
different nicotine products and encourage switching from those that are most harmful (i.e., cigarettes) to 
those that appear to be relatively less harmful (i.e., ENDS).  However, to continue to discourage initiation 
of ENDS or other non-cigarette nicotine product use among youth, taxes on these products should be set 
high, although not as high as taxes on combustible tobacco products.170  Before implementing such 
proposals, however, research is needed to help policymakers enact regulations that do not inadvertently 
increase the risk of nicotine product initiation among youth while facilitating smoking cessation or 
reduction among cigarette smokers. 
 
With regard to clinical practice, many physicians feel they are not well-informed about the risks versus 
benefits of non-cigarette nicotine products, especially ENDS, and their uncertainty and ambivalence about 
these products frequently are conveyed to patients.171  A review of online patient-provider 
communications on a network that provides free medical advice found that about half of the providers’ 
responses reflected a negative attitude toward ENDS (e.g., focusing on their risks and discouraging use), 
while 26 percent of the responses discussed them as smoking cessation aids.  Another 20 percent 
presented overly positive views on ENDS (e.g., encouraging their use for smoking cessation).  Among 
providers who recommended quitting smoking in response to patient inquiries, 31 percent suggested 
quitting ‘cold turkey’ or did not identify a formal cessation method and 15 percent recommended 
approved cessation techniques and did not include ENDS.  Notably, more than half (54 percent) 
mentioned ENDS as cessation aids.172  A national survey of pediatricians and family medicine physicians 
who provide primary care to adolescent patients found that an estimated 24 percent reported that they 
would recommend ENDS to adolescents for smoking cessation.173  Another survey found that the 
majority (61 percent) of adult cigarette smokers who reported talking with their physicians about ENDS 
products said that their physician recommended using ENDS as a smoking cessation aid.174  Such 
encouragement by physicians to use ENDS for smoking cessation is contrary to the conclusion of the 
United States Preventive Services Task Force (USPSTF)* that available evidence does not support the use 
of ENDS for tobacco cessation,175 and the fact that ENDS are not approved by the FDA for this use.   
 

                                                 
* A panel of experts that reviews the scientific evidence related to clinical preventive health care services and 
develops recommendations regarding their use in primary care in the United States. 
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As more research evidence continues to accumulate, researchers will be able to better inform 
policymakers and health care professionals about the relative risks and harms of ENDS and other non-
cigarette nicotine products, and recommend best practices to protect the public health.  In the next 
chapter, we present recommendations for policy, practice, and research based on the current state of 
knowledge regarding non-cigarette nicotine products.
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Chapter VI  
Recommendations for Policy, Practice, and Research 
 
Nicotine product use and addiction are not typically accorded adequate attention as health risks, 
particularly when tobacco and its considerable harms are not involved.  However, non-cigarette nicotine 
product use itself is associated with adverse and costly health effects, including an increased risk of 
addiction and other substance use as well as relapse for those in treatment for alcohol and other drug 
addiction.  Non-cigarette nicotine product use also may increase the risk of cigarette use and, in some 
cases, compromise smoking cessation efforts.  Therefore, understanding and addressing non-cigarette 
nicotine product use should be a significant part of any comprehensive approach to addiction policy, 
prevention, and treatment and, more broadly, efforts to improve the public health.1 
 
The growing popularity of non-cigarette nicotine products, coupled with a forceful push by the tobacco 
industry and other nicotine product manufacturers to encourage their use, underscore the need for an 
informed, measured, and evidence-based response.  Such a response would encourage the reduction and 
cessation of cigarette smoking while simultaneously preventing the uptake of other, potentially risky 
nicotine products.  A comprehensive approach is needed; one that results in well-conducted research that 
can inform health-promoting policies and regulations, and evidence-based prevention, early intervention, 
and treatment strategies.   
 
Efforts to promote the use of non-cigarette nicotine products like ENDS in the absence of effective 
strategies that (1) reduce cigarette use, (2) prevent youth initiation of nicotine product use, and (3) prevent 
the dual use of cigarettes with non-cigarette nicotine products run the risk of increasing nicotine use and 
addiction on a population level, rather than decreasing it. 
 
Based on the current state of knowledge and the regulatory landscape as of the publication date of this 
report, The National Center on Addiction and Substance Abuse presents the following recommendations 
for policy, practice, and research with regard to how best to understand and address all forms of non-
cigarette nicotine product use and addiction. 
 

Policy 
 
Effective policies and regulations are critical for limiting youth access to nicotine-containing products, 
discouraging the initiation of nicotine product use, encouraging cessation, and protecting the health of 
nonusers exposed to environmental tobacco smoke and ENDS aerosols.  Until recently, there was a 
significant lack of government regulation of most non-cigarette nicotine products, which allowed certain 
products that contained widely variable levels of nicotine, flavors, and other potentially toxic ingredients 
to be manufactured and sold to users of all ages without meeting basic standards of safety and labeling 
requirements.   
 
Recently, this regulatory gap, which allowed nicotine products to flood the market unchecked at great 
cost to the public health, has begun to close.  In May 2016, the U.S. Food and Drug Administration 
(FDA) announced a broad and significant extension of its oversight of tobacco products, granted under 
the 2009 Family Smoking Prevention and Tobacco Control Act (TCA), to include electronic cigarettes 
and other ENDS products, water pipe/hookah, cigars, dissolvables, and other previously unregulated 
tobacco and tobacco-derived (i.e., nicotine) products.2   
 
This long-overdue regulatory authority, if effectively implemented and enforced, will go a long way 
toward bringing sensible guidelines, restrictions, and safety standards to a largely unrestricted market.  
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However, several critical components of a comprehensive approach to reducing the potential harms 
associated with nicotine-containing products remain unaddressed or insufficiently addressed within the 
new regulatory framework.  Further, certain effective strategies, such as increasing the minimum legal 
sale/purchase age of all tobacco products to 21 and expanding clean indoor/outdoor air laws, lie outside of 
the FDA’s authority, yet well within the lines of what state and local governments can do to fill in the 
gaps.  Finally, many of the FDA provisions do not go into effect for several years, leaving ample 
opportunity for tobacco product manufacturers to continue to market products that may not comply with 
the new rules and that may threaten the public health, or to plan or initiate litigation to forestall the 
implementation of the new regulations. 
 
In the face of these limitations, the FDA must do everything in its power to make all tobacco and nicotine 
products less toxic, less addictive, and less appealing, and to do so as quickly as possible.  Congress must 
protect rather than undermine the FDA’s regulatory authority.  And state and local governments must try 
to fill existing gaps in federal regulation.  With a few exceptions,* the 2009 TCA explicitly allows state 
and local officials to have authority over most aspects of tobacco control, permitting state and local 
governments to go beyond federal regulations.† 3  
 
Consistent with the recommendations put forth by other leading public health organizations,‡ we present 
the following recommendations for policymakers at all levels of government to help close the remaining 
gaps in regulatory control over the manufacture, sale, and marketing of all tobacco and nicotine-
containing products. 
 
The Federal Government  
 
Despite not including these provisions in the May 2016 final rule, the FDA should exercise its new 
authority over all tobacco products and close the gaps in existing regulations by: 
 

 Banning all characterizing flavors, including menthol, from all nicotine and tobacco products.  
Despite prohibiting “characterizing” flavors in cigarettes (with the exceptions of menthol and 
tobacco flavors), the FDA does not prohibit the use of flavors in any other nicotine product, 
including ENDS, little cigars, and water pipe/hookah, which typically include flavors that are 
highly appealing to youth.   

 Restricting the advertising and marketing of all nicotine products, including ENDS, in the same 
way that cigarette and smokeless tobacco product advertising and marketing are restricted, and 
especially in ways that target or appeal to youth.  This would include prohibiting product 
advertising on television and other media, brand name sponsorship of sporting and cultural 
events, and co-branding of non-tobacco products. 

 Prohibiting “low-risk” or “reduced-harm” claims on all nicotine and tobacco products, as well as 
any implicit or explicit claims about their effectiveness as smoking cessation aids or relative 

                                                 
* The TCA prohibits state and local governments from adopting policies that are “different from, or in addition to” 
FDA standards related to “tobacco product standards, premarket review, adulteration, misbranding, labeling, 
registration, good manufacturing standards, or modified risk tobacco products.” 
† The TCA provides that state and local governments retain the authority to restrict or prohibit the “sale, distribution, 
possession, exposure to, access to, advertising, and promotion of, or use of tobacco products by individuals of any 
age.”  It also allows policies related to “fire safety standards for tobacco products,” and permits states to require 
“information reporting to the State.” 
‡ Including the American Academy of Pediatrics; the American College of Physicians; the Center for Tobacco 
Control Research and Education at the University of California, San Francisco; the Society of Behavioral Medicine; 
the Tobacco Control Legal Consortium at the Public Health Law Center; the Truth Initiative; and the World Health 
Organization. 
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addictiveness, unless adequate evidence is presented and the claims are approved by the FDA.  If 
claims of reduced harm or utility as a smoking cessation aid are being made, the burden should 
not be on researchers to prove that the products are harmful, but rather on the industry to prove 
that they are safe before they can be marketed and sold. 

 Implementing and enforcing product standards that minimize the health risks and addictive 
potential of all nicotine products (e.g., reducing the nicotine content). 

 Resisting attempts by the tobacco industry to weaken or undermine the regulation of nicotine 
products and current efforts to protect the public health and safety.   

 Prohibiting Internet sales of all nicotine products, including ENDS, their refill liquids, and water 
pipe/hookah products.  Although the new regulations setting a minimum sale age of 18 for all 
tobacco products applies to online sales, this provision is very hard to enforce given the 
inadequate age verification procedures of most online vendors.  Sites that sell nicotine products 
should require age verification and identification at the time of purchase and delivery. 

 Setting minimum package size requirements and labeling requirements for all nicotine products.   
 Requiring effective warning labels for all nicotine products regarding not only the addictive 

nature of nicotine, but also the health risks of the many ingredients and potentially toxic 
constituents that these products contain. 

 Requiring manufacturers to monitor and report adverse effects of their products and removing 
any product from the market that does not comply with FDA regulations. 

 Modifying the premarket review process for approving “new products” by prioritizing the review 
of products that are currently on the market and have not been reviewed (since these may be 
noncompliant with the new federal regulations yet are freely available) and then follow these with 
the review of new products that have not yet been introduced to the market.4 

 Requiring child-resistant/tamper-evident containers and packaging on bottles and cartridges of 
concentrated liquid nicotine used in e-cigarettes and other ENDS products.  The amount of liquid 
nicotine in any one package should be limited to a non-lethal dose in the event that the liquid is 
ingested by a child.5  

 Encouraging and funding high impact, mass-reach health communication interventions that 
promote nicotine- and tobacco-free norms and inform the public of the risks of use, regardless of 
the delivery device.  These interventions should address misconceptions in the public regarding 
the spectrum of risk of certain non-cigarette nicotine products.  For example, they should convey 
that: 
 Despite being less harmful than cigarettes, ENDS products are not harmless.  They 

contain nicotine, an addictive drug, and many contain varying amounts of other harmful 
ingredients and components.6 

 Water pipe/hookah use has similar health risks as cigarette smoking, including the 
ingestion of toxic chemicals, nicotine addiction, and the production of toxic 
environmental tobacco smoke.7   

 Allocating funding to quality research on the prevalence, nature, correlates, and consequences of 
non-cigarette nicotine product use and on evidence-based prevention and early intervention 
initiatives that address all forms of nicotine use. 

 Monitoring and evaluating the effectiveness of programs and policies targeted toward nicotine 
and tobacco control and prevention and making modifications based on the findings to improve 
outcomes. 

 Encouraging Congress to reject amendments recently approved as part of the House 
appropriations bill, which funds the FDA.  These provisions attempt to exempt certain cigars 
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from the new regulations* and restrict the FDA’s requirements for new tobacco product approvals 
to those products that are released after the deeming regulations go into effect, rather than the 
February 15, 2007 grandfather date indicated in the current provisions (“the Cole-Bishop 
amendment”).8  These proposed provisions, if adopted by the House and Senate and signed into 
law, would significantly undermine the FDA’s new regulatory authority over tobacco products. 

 
State and Local Governments 
 
State and local governments can contribute significantly to tobacco control efforts by implementing 
policies and regulations not covered by the FDA’s rule, including: 
 

 Increasing the minimum legal sale age for all nicotine products, including ENDS, to 21, a policy 
with broad public support.9  This includes prohibiting youth under age 21 from entering hookah 
bars and other establishments that allow water pipe/hookah use. 

 Broadening tobacco-free (smoke-free) clean indoor/outdoor air laws to include all nicotine 
products, including ENDS. 

 Prohibiting the sale of all flavored nicotine products, including menthol. 
 Prohibiting the sale of all non-cigarette nicotine products in any venues where the sale of 

cigarettes is prohibited. 
 Instituting minimum pack size requirements on non-cigarette nicotine products, to reduce 

accessibility (via higher prices), and ensure that required package warnings can be displayed. 
 Requiring warnings on packages that go beyond those required by the FDA regulations.  
 Instituting or expanding the scope of tobacco retailer licensing laws to include non-cigarette 

nicotine products.  This will help improve the surveillance of non-cigarette nicotine product sales 
and distribution and help to prevent sales to minors and evasion of tobacco excise taxes. 

 Controlling retail outlet density and location by prohibiting sales and marketing of all nicotine-
containing products near schools or youth-oriented facilities. 

 Enhancing enforcement of laws restricting the sale of nicotine-containing products to minors by 
conducting routine retailer compliance checks and strengthening penalties for violators.  

 Increasing pricing (through higher taxes) of nicotine products to help minimize youth initiation 
and use, discourage dual use, and encourage cessation.   
 Tobacco products should be taxed at a higher level than ENDS products both to 

discourage youth from initiating tobacco use or moving from ENDS to more harmful 
tobacco product use and to encourage smokers to cut back or quit.10  

 Funding comprehensive and evidence-based programming related to prevention and cessation.  
 Increasing tobacco cessation insurance coverage by:  

 Including tobacco cessation services in health care coverage provided by the state (e.g., 
through Medicaid, for state employees);11      

 Joining other states† in barring insurers from imposing higher premiums on cigarette 
smokers or using lower surcharges than those allowed by the Affordable Care Act; 

 Mandating private insurers to cover all FDA-approved treatments for nicotine addiction; 
and 

 Offering technical assistance to help health care organizations and providers implement 
and monitor policies and programs to prevent the initiation of tobacco/nicotine use and to 
encourage cessation.  

                                                 
* Cigars that would be exempted under the House bill would be premium and large cigars, including those that are 
hand rolled.  Backers of the exemption argue that these cigars are generally bought and used by adults aged 45 and 
older. 
† As of February 2016, CA, MA, NY, NJ, RI, VT. 
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Practice: Prevention, Screening, and Intervention 
 
The best way to avoid the costly consequences of nicotine addiction is to invest in prevention and early 
intervention.  Effective prevention is comprised of public education and awareness that helps to reduce 
the appeal of nicotine products, supported by laws, regulations, and policies that reduce their availability 
and accessibility, particularly to young people.  Effective early intervention seeks to help those who 
already have started using nicotine products reduce or stop their use so that their health is improved, and 
prevent those who use nicotine from engaging in multiple nicotine product use and progressing to 
addiction. 
 
Health Care Systems and Professionals 
 
As part of routine patient care, health care professionals should do their part in preventing and treating 
nicotine use and addiction by: 
 

 Being aware and knowledgeable about the risks of each type of nicotine product and about how to 
advise patients accordingly. 

 Educating patients of all ages about the risks associated with nicotine use and identifying and 
correcting misconceptions about ENDS, water pipe/hookah, and other non-cigarette nicotine 
products.  Important messages to deliver include the increased risk to youth relative to adults of 
developing nicotine addiction, the potential toxicants in ENDS aerosol, and the considerable 
health risks of non-cigarette nicotine products.12 

 Screening all patients for all forms of nicotine product use and providing brief interventions and 
cessation services (counseling and pharmaceutical therapies) to those who screen positive, in 
accordance with the recommendations of the United States Preventive Services Task Force 
(USPSTF).* 13  Health professionals should be specific in their screening process since ENDS 
products come in many different forms and are referred to by different names (e.g., electronic 
cigarettes, e-cigarettes, e-cigs, electronic cigars, electronic hookah, e-hookah, hookah sticks, 
personal vaporizers, mechanical mods, vape pens, vaping devices).  Health professionals should 
be aware that the USPSTF has concluded that the current available evidence does not support the 
use of ENDS for tobacco cessation.14   

 Providing education and counseling interventions to children and adolescents to prevent the 
initiation of nicotine use and facilitate cessation, in accordance with the recommendations of the 
USPSTF.15  Provide education and counseling to youth regarding the use of and exposure to 
ENDS products specifically, since their use is increasingly common among young people and 
there are many misperceptions among youth regarding their safety, addictive potential, and other 
risks.   

 Screening all patients identified as engaging in nicotine product use or having nicotine addiction 
for alcohol and other drug use and providing them with appropriate intervention services.  
Nicotine use co-occurs at significantly high rates with the use of alcohol and other drugs.16   
 

  

                                                 
* A panel of experts that reviews the scientific evidence related to clinical preventive health care services and 
develops recommendations regarding their use in primary care in the United States. 
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Educators 
 
The vast majority of people who use tobacco and other nicotine products initiate use during adolescence 
and young adulthood.  Therefore, it is incumbent upon educators to play an important role in the 
prevention of nicotine use among youth by: 
 

 Incorporating non-cigarette nicotine products into existing school-based tobacco prevention 
programs.  The most effective prevention programs are age sensitive, delivered repeatedly 
throughout the academic career (with greatest intensity in middle school and reinforcement 
throughout high school and college), integrated into the curriculum, and bolstered by strong and 
consistent school policies that are health oriented rather than punitive in nature.17 

 Implementing comprehensive prevention programming in a way that includes nicotine along with 
other addictive substances.  Substance use prevention programming typically separates tobacco 
and nicotine use from alcohol and other drugs, perpetuating the perception of nicotine addiction 
as a relatively harmless form of addiction and glossing over the fact that tobacco/nicotine use and 
addiction overlap considerably with and increase the risk of alcohol and other drug use and 
addiction.18   

 Incorporating non-cigarette nicotine products into existing surveys and assessments of student 
(and staff) tobacco use. 

 Offering students who use nicotine products counseling, brief interventions, and cessation 
services or referring these students to qualified providers of these services.  Educators should use 
a health-promoting rather than a punitive approach to encouraging students to quit. 

 Offering smoking cessation services or facilitating access to such services for teachers and other 
school personnel.  This will help promote a tobacco-free and healthy school environment and 
encourage and support educators to serve as positive role models for students.  

 Including non-cigarette nicotine products in existing tobacco-free school and campus policies. 
 Banning all types of nicotine product advertising and promotions on and near schools and 

campuses. 
 Working with neighboring communities to promote policies that reduce nicotine product 

availability, accessibility, advertising, and promotion.  
 Alerting parents, health care professionals, educators, clergy, and others responsible for the health 

and well-being of young people about the importance of preventing youth nicotine use and 
exposure to the second- and third-hand effects of nicotine product use; intervening early with 
those who show signs of risk; and addressing psychological, behavioral, and substance use 
problems that may co-occur with nicotine use and addiction.  
 

Parents and Families 
 
As is true of the prevention of all forms of substance use, parents and other adult guardians are the most 
important influence on whether or not a child will engage in nicotine product use.  There are many things 
parents and other adult family members can do to help prevent youth from initiating nicotine use and to 
help those who already use cut back or quit, including: 
 

 Establishing healthy patterns of communication with children, being involved in and monitoring 
their friendships and activities, and setting and enforcing rules regarding substance use and other 
risky behaviors.   

 Setting a good example by not using nicotine products and, for those who do use, trying to quit.  
 Conveying strong anti-use messages and educating children about the short- and long-term risks 

of nicotine use and the difficulty of quitting. 
 Prohibiting cigarette smoking and other nicotine product use in the home and in family cars.  
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 Educating children about how tobacco and other nicotine product companies advertise and 
promote their products in ways that convey nicotine use as glamorous, mature, cool, and fun, 
rather than unhealthy and addictive. 

 Encouraging schools and communities to be tobacco and nicotine free, to not accept funding or 
materials from the tobacco industry, and to implement effective and evidence-based prevention 
and intervention programs and policies. 

 Encouraging and supporting federal, state, and local policies that reduce the availability and 
accessibility of all nicotine products to youth.19 
 

Media 
 
The tobacco industry has a long and sustained history of using a variety of media outlets to encourage 
nicotine product use.  The promotion and advertising of cigarettes in the media are somewhat curtailed by 
federal regulations; however, limited regulations currently exist that restrict the advertising and promotion 
of most non-cigarette nicotine products.  ENDS products currently are promoted heavily by industry-
sponsored advertisements in the popular media, including on television, radio, and the Internet, and these 
messages are reaching young people.  A recent survey found that 82 percent of 13-17 year olds and 88 
percent of 18-21 year olds reported seeing an advertisement for e-cigarettes on at least one television 
channel in 2015.20 
 
In the absence of adequate government regulation of the advertising and marketing of non-cigarette 
nicotine products, responsible media companies should help protect the public health and especially youth 
by:  
 

 Restricting the advertising of non-cigarette nicotine products in the same way that they currently 
restrict cigarette advertising (especially to youth). 

 Integrating anti-nicotine messages into media programming and avoid conveying the message 
that nicotine product use is mature, glamorous, cool, or fun. 

 Encouraging studios and theaters to present evidence-based anti-nicotine use messages before any 
show or movie that includes nicotine product use.  

 Banning brand identification of all nicotine products in television shows and movies.  
 Including the presence of nicotine product use in determinations of ratings for movies, television 

shows, and video games.21 
 

Research 
 
In recent years, research examining the risks and benefits of non-cigarette nicotine products (on their own 
or in relation to cigarette use) has expanded dramatically, often yielding conflicting findings, particularly 
with regard to e-cigarettes and other ENDS products.  One critical impediment to accurately assessing the 
prevalence, risks, and consequences (or benefits) of non-cigarette nicotine product use is the lack of 
available, up-to-date data that examine these products in depth.   
 
Improve Surveillance 
 
National data sets that track substance use typically do not include variables relevant to the full array of 
nicotine products or do not measure use of these products in any significant detail.  Insufficient available 
data thwarts efforts to gauge:  
 

 The prevalence of non-cigarette nicotine product use and rates of nicotine addiction; 
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 The populations most susceptible to using and becoming addicted to non-cigarette nicotine 
products (e.g., adolescents, people with psychiatric disorders) or experiencing their adverse health 
effects (e.g., adolescents, individuals with heart or lung disease);  

 Perceptions of the harms and risks of these products; 
 The short- and long-term risks and harms associated with their use or exposure to their smoke or 

aerosol, including the risk of:  
 initiating other tobacco/nicotine product use,  
 perpetuating cigarette smoking and addiction and impeding smoking cessation among 

smokers, or promoting smoking relapse among former smokers, 
 multiple tobacco/nicotine product use,  
 nicotine poisoning, respiratory complications, and other adverse health effects from 

intentional and unintentional exposure, and  
 alcohol and other drug use and addiction; 

 The potential benefits of using these products on their own and relative to FDA-approved 
products in facilitating cigarette smoking cessation in a safe and effective way;  

 The relationship between non-cigarette nicotine product use and alcohol and other drug addiction 
treatment success; and 

 The association between exposure to advertising and marketing of these products and their use. 
 
To begin to address these issues, national, state, and local surveys of tobacco and other substance use 
should expand the scope of their measures by including items related to a broader range of non-cigarette 
nicotine products, including ENDS, in their questionnaires.  Critical research goals include: 
 

 Assessing prevalence via detailed measures of recency, frequency, and intensity of use of the 
specific nicotine product and assessing nicotine use and addiction via measures that are 
applicable to non-cigarette nicotine product use.  

 Administering questionnaires to youth and adults from a broad range of socio-demographic 
backgrounds. 

 Including measures of alcohol and other drug use and addiction along with measures of nicotine 
product use to allow for the analysis of associations between nicotine and other substance use and 
addiction. 

 Including measures related to the treatment of nicotine addiction in data sets that measure 
treatment seeking, processes, and outcomes. 
 

Longer-term or longitudinal surveys that allow for determinations of the temporal relationships among 
relevant variables are the most informative way to assess the risk factors, correlates, and health 
consequences of non-cigarette nicotine product use; the effects of specific policies and regulations; and 
the benefits of prevention and intervention initiatives.22  However, such surveys are costly to conduct.  
Therefore, funding should be made available to researchers to cover the costs of such longer-term 
investigations into the risks and benefits of non-cigarette nicotine products.  Funding agencies, including 
the federal government, should prioritize funding for research grant applications that most effectively 
address key, outstanding questions in the literature.  What is most needed now are well-conducted studies 
that directly address the current gaps in knowledge, use the most valid and reliable research techniques, 
allow for the generalizability of study findings to larger segments of the population, and restrict the 
number of caveats and limitations inherent in the study which tend to raise more questions than they 
answer and interfere with moving the field of knowledge forward. 
 
An encouraging step in this direction has been the development of the Population Assessment of Tobacco 
and Health (PATH) Study, conducted jointly by the U.S. National Institutes of Health’s National Institute 
on Drug Abuse and the FDA’s Center for Tobacco Products.  The PATH Study is a nationally 
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representative, longitudinal cohort study of 45,971 adults and youth in the United States, aged 12 years 
and older.  Measures of tobacco-use patterns, risk perceptions, attitudes toward a broad range of tobacco 
products, initiation, cessation, relapse, and health outcomes are included in the study, as are bio-
specimens collected from consenting adult participants, aged 18 years and older, to measure biomarkers 
of exposure and potential harm related to tobacco and nicotine product use.23   
 
Improve Assessment Scales for Research and Clinical Purposes.  Measures to assess or diagnose the 
presence of nicotine addiction both in clinical practice and for research purposes need to be adapted to 
non-cigarette nicotine products.  The scales that are currently in common use include items specific to 
cigarette smoking, such as “How soon after you wake up do you smoke your first cigarette?”24  However, 
several measures are being adapted, developed, and validated that can be applied to non-cigarette nicotine 
products.25  Some researchers have called for product-specific measures of addiction since the risk of 
addiction varies by nicotine content and by the properties of the nicotine delivery device; however, this 
approach has certain disadvantages, especially in terms of being able to compare addiction across nicotine 
products.26  More research is needed to develop scales that assess nicotine addiction independent of the 
product or delivery device and that can be validated by biomarkers of nicotine addiction. 
 
Include Non-Cigarette Nicotine Product Use in Electronic Health Records.  For both research and 
clinical purposes, data entered into electronic health records should include discrete and detailed 
information regarding the use of non-cigarette nicotine products, including ENDS, to allow for effective 
health surveillance, research, and clinical intervention.27  From a population health perspective, this 
information can serve as a basis for epidemiological research on the prevalence and effects of ENDS and 
other non-cigarette nicotine products.  Clinically, such information can help health care professionals 
initiate nicotine cessation interventions and identify adverse events or health risks that may be associated 
with the use of these products.  Ideally, data entry should include as many of the following variables as 
possible: status of use; frequency and duration of use; type of nicotine products used; cessation attempts; 
side effects; and concurrent use of other nicotine products, alcohol, and other drugs.28 
 
Improve Understanding and Documentation of the Contents (and Toxicity) of Non-Cigarette 
Nicotine Products 
 
Until the new FDA regulations go into full effect, it will continue to be difficult to determine the exact 
contents of non-cigarette nicotine products, especially ENDS,29 due to limited quality controls, standards, 
and requirements regarding their ingredients or design.  Products vary dramatically (even within the same 
product type or brand) in nicotine content, flavoring, and other chemicals and toxicants.  One result of this 
broad variability is that some products that are examined for adverse effects may reveal few, whereas 
others may reveal themselves to be even more toxic than cigarettes.  Accurately assessing the components 
and ingredients of non-cigarette nicotine products is essential for determining their continuum of risk and 
the extent to which they might be less harmful alternatives to cigarettes, both for the user and for those 
environmentally exposed to them.  Therefore, the FDA should require manufacturers of new or altered 
nicotine products to submit accurate information about all product devices, components, and ingredients--
including additives, nicotine, flavorings--for review and to disclose such information and relevant 
warnings on their products’ packaging.30 
 

Conclusions 
 
The physical health risks of non-cigarette nicotine products are well established: use can lead to addiction 
and other chronic diseases, including cancer.  The federal government will now regulate these products in 
a manner similar to cigarettes.31  But non-cigarette nicotine products do not contain all the same toxicants 
as cigarettes, potentially making them less harmful.  There remains considerable debate regarding the 
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risks and potential benefits of non-cigarette nicotine product use, especially ENDS, both in absolute terms 
and relative to the use of cigarettes.  If indeed they are proven to be less harmful, then over-regulating 
these products might interfere with their potential to help reduce the harm to the public health associated 
with tobacco product use.  Determining the best approach to controlling the use of these products and 
protecting the public health depends in large part on accumulating more definitive evidence regarding 
their risks as well as their potential to facilitate smoking cessation.  Still, emerging evidence appears to be 
pointing to the conclusion that the risks and harms of these products outweigh their benefits.  And the 
evidence is clear that nicotine use, regardless of the delivery device, can lead to addiction and other 
adverse health effects.  
 
The solution to the current lack of certainty regarding the risks and benefits of non-cigarette nicotine 
products is not inaction.  Evidence-based government policies, health care practice, and prevention 
initiatives can help to protect people, especially youth, from the harms of nicotine and other addictive 
substances.  The new FDA regulatory authority over all tobacco products is a critical first step in helping 
to ensure that the current proliferation of non-cigarette nicotine products do not become our nation’s next 
public health crisis.  But more needs to be done to implement a comprehensive, research-based approach 
to curbing all forms of tobacco and nicotine product use and their associated costly health effects. 
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Appendix  
 
There are several national data sets that track and report information about nicotine product use among 
youth and adults.  The surveys that focus specifically on tobacco/nicotine use are those conducted through 
a collaborative effort by the U.S. Centers for Disease Control and Prevention (CDC) and the U.S. Food 
and Drug Administration (FDA): the National Adult Tobacco Survey (NATS) and the National Youth 
Tobacco Survey (NYTS).  Data from these surveys commonly are used to present prevalence estimates 
and patterns of different forms of nicotine product use in the United States.   
 

Data Analysis Methodology in Chapter III 
 
For the present report, The National Center on Addiction and Substance Abuse conducted analyses of the 
most recent publicly available data on adults (from 2013-2014) and on 2014 data on middle and high 
school students.  Although 2015 data on students became available just prior to publication of this report, 
we decided to present the data from 2014 so that it would be more comparable to the data collection 
period for the adult survey.  A comparison of the prevalence estimates from the 2014 and 2015 student 
surveys indicate that the only significant changes were in reported current use of e-cigarettes, which 
increased among middle school students (from 3.9 percent in 2014 to 5.3 percent in 2015), and in reported 
current use of water pipe/hookah, which decreased among high school students (from 9.4 percent in 2014 
to 7.2 percent in 2015).  No other statistically significant changes were found from 2014 to 2015, 
including in rates of reported use of e-cigarettes among high school students, use of water pipe/hookah 
among middle school students, or use of cigarettes, cigars, smokeless tobacco, pipe tobacco, or bidis 
among middle or high school students.1  
 
National Adult Tobacco Survey (NATS): Data from 2013-2014 
 
The National Adult Tobacco Survey (NATS) is a stratified, random digit dialed (RDD), telephone survey 
of non-institutionalized adults, aged 18 years and older.  The purpose of the survey, conducted between 
October 2013 and October 2014, was to determine the prevalence and correlates of tobacco use behaviors 
among a nationally representative sample of adults in the United States.  
 
A total of 75,233 qualified interviews were completed (70,487 full interviews and 4,746 eligible partial 
interviews).  Eligible partial interviews consist of records where the respondent answered all the questions 
up to the first demographic question in the survey (marital status) and 59 percent of the total number of 
interview questions.  The completion threshold of 59 percent was based on common industry practices for 
similar health-related surveys and ensured that eligible interviews included all questions needed to 
determine smoking status and use of all tobacco products included in the survey.   
 
NATS data were weighted to provide national estimates of the non-institutionalized adult population, 
aged 18 years and older.  Estimates were considered statistically unreliable for sample sizes of less than 
502 and noted in the tables with a dash (–).   
 
Statistical analyses were conducted for group comparisons that appear in the text of Chapter III.  Chi-
square tests were used to compare two groups (e.g., sex; single vs. multiple nicotine product users) and 
logistic regression analyses were used for comparisons between more than two groups (e.g., racial/ethnic 
categories).  The comparison group for the analyses of differences by race/ethnicity was “white, non-
Hispanic” and the comparison group for age-related analyses in the NATS was adults aged 18-24.  Test 
results with a p-value of less than 0.05 were considered statistically significant and such differences are 
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described in the text of Chapter III with terms such as “higher” or “lower” (e.g., “nicotine addiction was 
higher among females than males”).    
 
Lifetime Use.  Based on documented differences in the patterns of tobacco product use, NATS assessed 
varying thresholds of lifetime use to separate established users from experimenters and nonusers.  Usage 
thresholds were as follows: cigarettes (≥100 times; n=32,359), cigars/cigarillos/filtered little cigars (≥50 
times; n=8,459), regular pipes (≥50 times; n=4,611), water pipe/hookah (≥1 time; n=7,078), e-cigarettes 
(≥1 time; n=10,099), chewing tobacco/snuff/dip (≥20 times; n=6,105), snus (≥1 time; n=3,816), and 
dissolvable nicotine products (≥1 time; n=189). 
 
Current Use.  Respondents who met the lifetime thresholds were asked if they “now” used the product 
“every day,” “some days,” or “not at all.”  A response option of “rarely” was include for tobacco products 
other than cigarettes.  The “rarely” option was added because cognitive testing suggested that some 
people who use non-cigarette nicotine products do not consider “some days” or “not at all” to accurately 
reflect their usage pattern.  The number of respondents who indicated that they “now” use each tobacco 
product was as follows: cigarettes (n=10,195), cigars/cigarillos/filtered little cigars (n=3,867), water 
pipe/hookah (n=1,956), pipes (n=739), e-cigarettes (n=3,551), chewing tobacco/snuff/dip (n=2,015), snus 
(n=464), and dissolvable nicotine products (n=22).   
 
Data Analysis for Measures of Current Nicotine Use, Addiction, Quit Attempts, and Former Use.  
Analysis of current use by type of product used, addiction, and quit attempts was conducted among 
respondents with no missing data on current nicotine product use.  Of the 75,233 respondents, 73,507 had 
no missing data on current nicotine use (97.7 percent of the sample).  Analysis of former nicotine use was 
conducted among respondents with no missing data on lifetime or current nicotine product use; those who 
indicated lifetime but no current use were defined as former users of nicotine products.  Of the 75,233 
adult respondents, 73,435 met these criteria (97.6 percent of the sample).   
 

Sample Sizes Used for Analysis of NATS Data, 2013-2014 

 

Sample Sizes for Analysis 
of Current Use by Type of 
Product Used, Addiction, 

and Quit Attempts 
(Among those with 

Complete Data on Current 
Use) 

Sample Sizes for Analysis 
of Former Use  

(Among those with 
Complete Data on Lifetime 

and Current Use) 

 N=73,507 N=73,435 
Any nicotine product use 14,986 38,610 
Any non-cigarette nicotine product use 8,906 22,854 
Smoked (including cigarettes) 13,118 36,564 

Cigarettes 10,195 31,570 
Smoked (not including cigarettes) 5,278 15,036 

Cigars/cigarillos/little cigars 3,876 8,244 
Pipes 739 4,415 
Water pipe/hookah 1,956 6,897 

ENDS/E-cigarettes 3,551 9,841 
Smokeless 2,065 7,529 

Chewing tobacco/snuff/dip 2,015 5,889 
Snus 464 3,721 
Dissolvable products 22 182 
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Demographic Data 
 
Sex.  Respondents’ sex was assessed by asking them to indicate if they considered themselves to be male 
(n=32,096) or female (n=42,234).   
 
Race/ethnicity.  Respondents’ race/ethnicity was assessed by asking whether they were “Hispanic or 
Latino/a, or of Spanish origin.”  Respondents who reported “yes” were categorized as Hispanic (n=5,665) 
and respondents who reported “no” were asked which one or more of the following categories they 
considered themselves: white (n=56,972), black or African American (n=6,384), Asian (n=1,956), or 
American Indian or Alaska Native (n=1,043).  Respondents who reported more than one racial/ethnic 
category were classified as multiracial (n=1,340).  Due to small sample size, respondents who indicated 
they were Native Hawaiian/Pacific Islander (n=277) were not included in the comparisons by 
race/ethnicity.     
 
Age.  Respondents were asked “What is your age?” and grouped into four age categories based on the 
CDC’s tobacco use reporting standards:3 18-24 (n=4,796), 25-44 (n=17,037), 45-64 (n=27,429), and 65 
and older (n=24,806).  
 
Missing Data.  There were statistically significant sex and age differences in missing data.  Males and 
older respondents were more likely than females and younger respondents, respectively, to have missing 
data on lifetime/current and current nicotine product use.   
 

Complete (Non-missing) Nicotine Product Use Data by Sex and Age, 
NATS: 2013-2014 

 Total Complete Data for  
Lifetime/Current Use 

Complete Data for 
Current Use 

N N % N % 
Total 75,233 73,435 97.6 73,507 97.7 
      
Sex 74,330 72,590 97.7 72,662 97.8 

Male 32,096 31,158 97.1 31,210 97.2 
Female 42,234 41,432 98.1 41,452 98.2 

      
Age 74,068 72,408 97.8 72,408 97.8 

18-24 4,796 4,697 97.9 4,737 98.8 
25-44 17,037 16,728 98.2 16,760 98.4 
45-64 27,429 26,876 98.0 26,876 98.0 
≥65 24,806 24,035 96.9 24,035 96.9 

 
National Youth Tobacco Survey (NYTS): Data from 2014   
 
The National Youth Tobacco Survey (NYTS) is a cross-sectional, school-based, self-administered, pencil-
and-paper survey of U.S. middle and high school students.  Information is collected to monitor the impact 
of comprehensive tobacco control policies and strategies and inform the FDA's regulatory actions.  A 
three-stage cluster sampling procedure was used to generate a nationally representative sample of U.S. 
students who attend public and private schools in grades 6–12.  Of 258 schools selected for the 2014 
NYTS, 207 (80.2 percent) participated, with a sample of 22,007 (91.4 percent student participation rate) 
among 24,084 eligible students.  The overall participation rate was 73.3 percent.  
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NYTS data were weighted to provide national estimates of middle and high school students.  Estimates 
were considered statistically unreliable for sample sizes of less than 504 and noted in the tables with a 
dash (–).   
 
Statistical analyses were conducted for group comparisons that appear in the text of Chapter III.  Chi-
square tests were used to compare two groups (e.g., sex; single vs. multiple nicotine product use).  
Logistic regression analyses were used for comparisons between more than two groups (e.g., 
race/ethnicity categories).  The comparison group for the analyses of differences by race/ethnicity was 
“white, non-Hispanic” and the comparison group for age-related analyses was students aged 9-13.  Test 
results with a p-value of less than 0.05 were considered statistically significant and such differences are 
described in the text of the chapter with terms such as “higher” or “lower” (e.g., “nicotine addiction is 
higher among females than males”).    
 
Lifetime use.  Respondents were asked whether they ever used nicotine products.  Usage thresholds were 
as follows: tried cigarettes, even 1 or 2 puffs (n=4,856); tried cigars/cigarillos/little cigars, even 1 or 2 
puffs (n=3,796); and ever used bidis (n= 367), water pipe/hookah (n=2,980), pipe tobacco (n=716), e-
cigarettes (n=4,214), chewing tobacco/snuff/dip (n=1,716), snus (n=672), or dissolvable tobacco products 
(n=275).   
 
Current use.  Respondents were asked on how many days during the past 30 days they used cigarettes 
(n=1,392), cigars/cigarillos/little cigars (n=1,194), pipe tobacco (n=244), water pipe/hookah (n=1,349), 
bidis (n=144), e-cigarettes (n=2,017), chewing tobacco/snuff/dip (n=795), snus (n=269), or dissolvable 
tobacco (n=111).  Current use for each product was defined as use on one or more day during the past 30 
days.  
 
Data Analysis for Measures of Current Nicotine Use, Quit Attempts, and Former Use.  Analysis of 
current use by type of product used and quit attempts was conducted among respondents with no missing 
data on current nicotine product use.  Of the 22,007 respondents, 20,325 had no missing data on current 
nicotine use (92.4 percent of the sample).  Analysis of former nicotine use was conducted among 
respondents with no missing data on lifetime or current nicotine product use; those who indicated lifetime 
but no current use were defined as former users of nicotine products.  Of the 22,007 respondents, 19,476 
met these criteria (88.5 percent of the sample).   
 

Sample Sizes Used for Analysis of NYTS Data, 2014  

 

Sample Sizes for Analysis of 
Current Use by Type of 
Product Used and Quit 

Attempts  
(Among those with Complete 

Data on Current Use) 

Sample Sizes for 
Analysis of Former 
Use (Among those 

with Complete Data 
on Lifetime and 

Current Use) 
 N=20,325 N=19,476 
Any nicotine product use 3,202 6,207 
Any non-cigarette nicotine product use 2,985 5,572 
Smoked (including cigarettes) 2,336 5,351 

Cigarettes 1,392 3,912 
Smoked (not including cigarettes) 1,892 4,148 

Cigars/cigarillos/little cigars 1,194 3,073 
Pipes 244 569 
Water pipe/hookah 1,349 2,504 
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Demographic Data 
 
Sex.  Respondents’ sex was assessed by asking: “What is your sex?” (male n=11,150; female n=10,645).   
 
Race/ethnicity.  Respondents’ race/ethnicity was assessed by asking whether they were “Hispanic, 
Latino/a, or of Spanish origin.”  Respondents who reported “yes” were categorized as Hispanic (n=6,081) 
and respondents who reported “no” were asked which one or more of the following categories they 
considered themselves: white (n=8,820), black or African American (n=3,226), Asian (n=932), Native 
Hawaiian/Pacific Islander (n=85), or American Indian or Alaska Native (n=333).  Respondents who 
reported more than one racial/ethnic category were classified as multiracial (n=1,323).   
 
Age.  Respondents were asked “How old are you?”  Options ranged from 9-19 years old and grouped into 
the following categories: 9-13 (n=8,078), 14-17 (n=11,910), and 18-19 (n=1,862).  
 
Missing Data.  There were statistically significant demographic differences in missing data on 
lifetime/current and current nicotine product use, with missing data more likely among males than 
females; among black, Hispanic, and American Indian students than among white and Asian students; and 
among students aged 9-13 and 18-19 than among those aged 14-17.   
 

Complete (Non-missing) Nicotine Product Use Data by Sex, Race/Ethnicity, and Age,  
NYTS: 2014 

 Total Complete Data for  
Lifetime/Current Use 

Complete Data for 
Current Use 

N N % N % 
Total 22,007 19,476 88.5 20,325 92.4 
Sex 21,795 19,365 88.9 20,197 92.7 

Male 11,150 9,715 87.1 10,190 91.4 
Female 10,645 9,650 90.7 10,007 94.0 

Race/ethnicity 20,715 18,554 89.6 19,312 93.2 
White 8,820 8,196 92.9 8,414 95.4 
Black 3,226 2,777 86.1 2,935 91.0 
Hispanic 6,081 5,219 85.8 5,518 90.7 
Asian 932 870 93.4 896 96.1 
American Indian 333 295 88.6 305 91.6 
Multiracial 1,323 1,197 90.5 1,244 94.0 

Age 21,850 19,404 88.8 20,243 92.7 
9-13 8,078 7,156 88.6 7,478 92.6 
14-17 11,910 10,640 89.3 11,082 93.1 
18-19 1,862 1,608 86.4 1,683 90.4 

 

Sample Sizes Used for Analysis of NYTS Data, 2014 (continued) 
Bidis 144 290 

ENDS/E-cigarettes 2,017 3,486 
Smokeless 711 1,611 

Chewing tobacco/snuff/dip 795 1,388 
Snus 269 538 
Dissolvable products 111 209 
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Nicotine Addiction 

 
The NATS and NYTS do not include a measure of nicotine addiction for non-cigarette nicotine products 
but instead assess a number of addiction-related symptoms.  To estimate nicotine addiction, we relied on 
those symptoms measured in the NATS and NYTS questionnaires that were consistent with a three-
symptom index developed by Strong and colleagues (2015):5   
 

“When selecting symptoms for an efficient index of ND [nicotine dependence] across 
tobacco-use groups, we established four primary criteria.  We looked to (a) minimize 
redundancy of the content covered by symptom inquiries, (b) ensure coverage of a broad 
range of levels of ND, (c) select symptoms providing strong discrimination (information), 
and (d) select symptoms with least DIF [Differential Item Functioning] across use 
groups.  Using these four guidelines, we selected a set of five symptoms: (1) want to/try 
to stop or cut down; (2) using just after getting up; (3) using tobacco more than intended; 
(4) using much more to get effect; and (5) nicotine withdrawal syndrome.  We further 
selected a 3-symptom index using the same criteria and included symptoms 1, 2, and 4.” 

 
Symptoms we determined to be most consistent with Strong and colleagues’ three-symptom index were: 
“reported daily use of any nicotine product,”* “usually using a nicotine product within 30 minutes of 
waking,”† and “a quit attempt of all nicotine products in the past 12 months” (unsuccessful because 
respondent still uses).‡  Respondents who reported these three symptoms were classified as having 
nicotine addiction in the present analyses.  Other symptoms of addiction that were assessed in the surveys 
but not included in the addiction index were: a strong craving or need to use, difficulty thinking of 
anything else except use, and feeling irritable when not using. 
 
The NYTS only included measures of daily use for cigarettes, cigars, ENDS/e-cigarettes, and chewing 
tobacco/snuff/dip.  Therefore, nicotine addiction was assessed only among respondents who reported 
using those products and who had no missing data on current nicotine product use (n=2,800). 
 
As discussed in Chapter I, the term “nicotine addiction” is defined inconsistently in the scientific 
literature; some researchers use the more comprehensive Diagnostic and Statistical Manual of Mental 
Disorders (DSM) diagnostic code for a tobacco use disorder, while others use a subset of symptoms 
considered to be indicative of physiological dependence.  For example, in the case of cigarettes, smoking 
every day and within 30 minutes of waking and having unsuccessful attempts to quit have been 
considered key symptoms of addiction.6   Unless otherwise indicated, the three-symptom definition of 
addiction outlined above was used to estimate the prevalence of nicotine addiction in the NATS and 
NYTS survey data. 
 
Limitations 
 
The findings presented in Chapter III and in the tables below are subject to several limitations.  First, data 
were self-reported; therefore, the findings are subject to recall and response bias.  Second, data related to 
nicotine product use were estimated only among respondents with no missing data on nicotine product 

                                                 
* For adults, reporting that they “now” use the nicotine product daily and, for students, reporting that they used the 
nicotine product on all 30 days during the past 30 days. 
† For adults, reporting usually first using a nicotine product within 30 minutes after waking up and, for students, 
reporting wanting to use a nicotine product within 30 minutes after waking up. 
‡ Reporting yes to the following question: “During the past 12 months, did you stop using all kinds of tobacco 
products for more than one day because you were trying to quit using tobacco?” 
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use, potentially skewing the generalizability of the results.  Finally, NYTS only recruited middle and high 
school students from public and private schools in the United States; therefore, the findings might not be 
generalizable to young people who are home-schooled, have dropped out of school, or are in detention 
centers or otherwise institutionalized. 
 

Detailed Data Tables for Analyses Presented in Chapter III  
 

Current Single vs. Multiple Nicotine Product Use  
Among Adults by Nicotine Product 

 
Table 1 

Most Prevalent Combinations of Nicotine Product Use Among Adults Who Reported 
Current Nicotine Product Use, 2013-2014 (Percent) 

Single product use 62.5 
Cigarettes 37.3 
Cigars 8.6 
Chewing tobacco 5.5 
Hookah 5.5 
ENDS/e-cigarettes 4.8 
Pipe 0.7 
Snus 0.1 
Dissolvable products 0.0 

Dual product use combinations 24.4 
Cigarettes and ENDS/e-cigarettes 10.2 
Cigarettes and cigars 5.5 
Cigars and water/pipe hookah 1.4 
Cigarettes and chewing tobacco 1.3 
Cigarettes and hookah 1.2 

Poly-product use combinations 13.1 
Cigarettes, ENDS/e-cigarettes, and cigars  2.3 
Cigarettes, ENDS/e-cigarettes, and water pipe/hookah  1.6 
Cigarettes, ENDS/e-cigarettes, cigars, and water pipe/hookah 1.2 

 
Note: The table presents combinations of nicotine product use that were endorsed by more than 1 percent 
of respondents who reported current nicotine product use. There were 18 other combinations (4.8 percent 
total) of dual use patterns that did not exceed 1 percent and 86 combinations (8.1 percent total) of poly-
product use patterns that did not exceed 1 percent. 
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 
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Current Single vs. Multiple Nicotine Product Use  
Among Adults by Patterns of Use and Demographics 

 
Table 2 

Single vs. Multiple Nicotine Product Use Among Adults Who Reported Current Nicotine Product 
Use by Patterns of Use and Demographics, 2013-2014 (Percent) 

 Single Nicotine Product Use Multiple Nicotine Product Use 

 

Any Single 
Nicotine 
Product 

Use 

Cigarettes 
Only 

Non-
Cigarette 
Nicotine 
Products 

Only 

Any 
Multiple 
Nicotine 
Product 

Use 

Non-
Cigarette 
Nicotine 
Products 

(with 
Cigarettes) 

Non-
Cigarette 
Nicotine 
Products 
(without 

Cigarettes) 
Total 62.5 37.3 25.2 37.5 29.8 7.6 
Sex       

Male 58.9 29.0 29.9 41.1 31.0 10.1 
Female 67.9 50.0 17.9 32.1 28.4 3.7 

Race/Ethnicity       
White  61.3 35.2 26.1 38.7 31.0 7.7 
Black  71.9 50.7 21.2 28.1 24.0 4.0 
Hispanic 61.2 36.3 24.9 38.8 28.7 10.1 
Asian  64.0 28.0 36.0 36.0 25.5 10.5 
American 
Indian 

61.8 18.7 43.1 38.2 32.4 5.8 

Multiracial 54.9 35.2 19.7 45.1 38.6 6.5 
Age        

18-24 44.8 12.1 32.7 55.2 36.8 18.3 
25-44 59.2 35.0 24.2 40.8 33.3 7.5 
45-64 72.9 51.4 21.5 27.1 24.7 2.4 
≥65 82.6 56.0 26.6 17.4 14.6 2.8 

 
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 
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Nicotine Addiction Among Adults Who Reported  
Current Single vs. Multiple Nicotine Product Use by Patterns of Use and Demographics 

 
Table 3 

Nicotine Addiction Among Adults Who Reported Current Single vs. Multiple Nicotine Product 
Use by Patterns of Use and Demographics, 2013-2014 (percent) 

 Single Nicotine Product Use Multiple Nicotine Product Use 

 

Any 
Single 

Nicotine 
Product 

Use 

Cigarettes 
Only 

Non-
Cigarette 
Nicotine 
Products 

Only 

Any 
Multiple 
Nicotine 
Product 

Use 

Non-Cigarette 
Nicotine 
Products 

(with 
Cigarettes) 

Non-Cigarette 
Nicotine 
Products 
(without 

Cigarettes) 
Total 12.6 18.2 4.5 19.0 22.6 4.5 
Sex       

Male 10.9 17.3 4.6 18.4 22.8 4.7 
Female 15.0 18.9 3.9 20.2 22.3 3.9 

Race/Ethnicity       
White  13.4 19.6 4.9 19.5 23.0 5.5 
Black  15.3 19.6 5.2 25.6 29.0 5.4 
Hispanic 6.6 10.4 1.0 13.6 17.6 2.2 
Asian  8.6 14.0 4.3 9.2 12.9 0.0 
American 
Indian 19.2 21.2 14.8 16.3 18.6 3.1 
Multiracial 8.9 12.5 2.3 20.3 23.3 2.3 

Age        
18-24 4.1 11.8 1.3 12.6 17.1 3.6 
25-44 13.4 19.1 5.1 20.4 24.2 3.6 
45-64 15.8 19.6 6.9 24.5 25.6 12.8 
≥65 10.5 14.0 3.1 17.5 19.9 4.4 

 
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 
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Symptoms of Nicotine Addiction Among Adults Who Reported Current Single vs. Multiple Nicotine Product Use 
 

Table 4 
Symptoms of Nicotine Addiction Among Adults who Reported Current Single vs. Multiple Nicotine Product Use by Patterns of use and  

Type of Product Used, 2013-2014 (Percent) 
 Any 

Nicotine 
Product 

Use 

Single Nicotine Product Use Multiple Nicotine Product Use 
Any Single 

Nicotine 
Product Use 

Cigarettes 
Only 

Non-Cigarette 
Nicotine 

Products Only 

Any Multiple 
Nicotine 

Product Use 

Non-Cigarette 
Nicotine 
Products 

(with 
Cigarettes) 

Non-Cigarette 
Nicotine 
Products 
(without 

Cigarettes) 
Any symptom of nicotine addiction  82.5 80.0 95.1 57.8 86.7 94.2 57.3 
Daily use 60.8 56.5  46.5 11.6 68.0  38.1 3.7  
Use within 30 minutes of waking  34.4 31.4 45.5 10.6 39.4 46.7 10.7 
Unsuccessful quit attempt 47.8 46.2 50.1 40.2 50.4 54.0 35.9 
Strong craving or need to use 55.9 50.0 67.5 24.1 65.7 75.1 29.4 
Difficult to think of anything else except use 14.2 11.7 16.9 4.0 18.4 21.9 4.8 
Irritable when not using 27.6 24.3 33.9 10.2 33.1 38.6 11.6 
 
Analysis of data from the 2013-2014 National Adult Tobacco Survey (http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 
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Current Single vs. Multiple Nicotine Product Use  
Among Middle and High School Students by Nicotine Product 

 
Table 5 

Most Prevalent Combinations of Nicotine Product Use Among Middle and High School 
Students Who Reported Current Nicotine Product Use, 2014 (Percent) 

Single product use 50.1 
ENDS/e-cigarettes 19.4 
Hookah 11.8 
Cigarettes 6.5 
Cigars/cigarillos/little cigars 6.5 
Chewing tobacco/snuff/dip 5.3 
Pipes 0.2 
Bidis 0.2 
Dissolvable nicotine products 0.1 
Snus 0.0 

Dual product use combinations 24.0 
ENDS/E-cigarettes and water pipe/hookah  6.6 
Cigarettes and ENDS/e-cigarettes 4.3 
Cigarettes and cigars 2.1 
ENDS/e-cigarettes and cigars  2.0 
Cigarettes and water pipe/hookah 1.9 
Cigars and water pipe/hookah 1.5 

Poly-product use combinations 26.0 
Cigarettes, ENDS/e-cigarettes, and cigars  2.6 
Cigarettes, ENDS/e-cigarettes, cigars, and water pipe/hookah 2.6 
Cigarettes, ENDS/e-cigarettes, and water pipe/hookah 2.0 

 
Note: The table presents combinations of nicotine product use that were endorsed by more than 1 percent of 
respondents who reported current nicotine product use.  There were 17 other combinations (5.6 percent total) of 
dual use patterns that did not exceed 1 percent or that did not have a sample size greater than 50.  There were 
140 combinations (18.8 percent total) of poly-product use patterns that did not exceed 1 percent or that did not 
have a sample size greater than 50.  
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 
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Current Single vs. Multiple Nicotine Product Use  
Among Middle and High School Students by Patterns of Use and Demographics 

 
Table 6 

Single vs. Multiple Nicotine Product Use Among Middle and High School Students Who Reported 
Current Nicotine Product Use by Patterns of Use and Demographics, 2014 (Percent) 

 Single Nicotine Product Use Multiple Nicotine Product Use 

 

Any 
Single 

Nicotine 
Product 

Use 

Cigarettes 
Only 

Non-
Cigarette 
Nicotine 
Products 

Only 

Any 
Multiple 
Nicotine 
Product 

Use 

Non-
Cigarette 
Nicotine 
Products  

(with 
Cigarettes) 

Non-
Cigarette 
Nicotine 
Products 
(without 

Cigarettes) 
Total 50.1 6.5 43.6 49.9 30.3 19.6 
Sex       

Male 47.8 5.7 42.1 52.2 31.0 21.2 
Female 53.3 7.6 45.7 46.7 29.5 17.2 

Race/Ethnicity       

White  44.1 6.8 37.4 34.9 21.0 21.1 
Black  70.2 7.9 62.3 18.0 11.8 12.1 
Hispanic 55.2 5.4 49.8 25.4 19.4 19.4 
Asian  57.1 5.9 51.2 22.4 20.4 20.1 
American 
Indian 

42.3 7.9 34.4 41.8 15.9  

Multiracial 50.2 6.3 43.9 28.7 21.1 21.1 
Age        

  9-13 60.6 6.8 53.8 39.4 28.2 11.2 
14-17 51.4 6.7 44.7 48.6 29.3 19.3 
18-19 37.8 5.6 32.3 62.2 36.3 25.8 

 
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 
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Nicotine Addiction Among Middle and High School Students Who Reported  
Current Single vs. Multiple Nicotine Product Use by Patterns of Use and Demographics 

 
  

Table 7 
Nicotine Addiction Among Middle and High School Students Who Reported Current Single vs. Multiple 

Cigarette, ENDS/E-cigarette, Cigar, or Chewing Tobacco Use by Patterns of use and Demographics, 
2014 (Percent) 

 Single Nicotine Product Use Multiple Nicotine Product Use 

 

Any Single 
Nicotine 
Product 

Use 

Cigarettes 
Only 

Non-
Cigarette 
Nicotine 
Products 

Only 

Any 
Multiple 
Nicotine 

Product Use 

Non-
Cigarette 
Nicotine 
Products 

(with 
Cigarettes) 

Non-
Cigarette 
Nicotine 
Products 
(without 

Cigarettes) 
Total 1.0 4.6 0.3 5.9 9.2 0.7 
Sex       

Male 0.9 3.9 0.4 5.8 9.2 0.7 
Female 1.2 5.4 0.0 6.1 9.3 0.6 

Race/Ethnicity       
White  1.6 6.4 0.5 7.1 11.2 0.3 
Black  0.0 – 0.0 0.6 1.0 – 
Hispanic 0.5 – 0.0 1.2 1.4 1.0 
Asian  – – – – – – 
American Indian – – – – – – 
Multiracial 1.3 – 0.0 15.1 23.3 – 

Age        
  9-13 0.0 – 0.0 1.9 2.6 0.0 
14-17 1.4 6.3 0.4 5.9 9.5 0.5 
18-19 0.0 – 0.0 7.6 12.0 1.3 

 
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 
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Symptoms of Nicotine Addiction  
Among Middle and High School Students Who Reported Current Single vs. Multiple Nicotine Product Use 

 
Table 8 

Symptoms of Nicotine Addiction Among Middle and High School Who Reported Current Single vs. Multiple Nicotine Product Use by Patterns of use 
and Type of Product Used, 2014 (Percent) 

 Any 
Nicotine 
Product 

Use 

Single Nicotine Product Use Multiple Nicotine Product Use 
Any Single 

Nicotine 
Product Use 

Cigarettes 
Only 

Non-Cigarette 
Nicotine 

Products Only 

Any Multiple 
Nicotine 

Product Use 

Non-Cigarette 
Nicotine 
Products 

(with 
Cigarettes) 

Non-Cigarette 
Nicotine 
Products 
(without 

Cigarettes) 
Any symptom of nicotine addiction   51.4 34.9  64.8 30.4 68.0  79.6 50.0  
Daily use 16.7  6.1 4.7 13.7 27.3 65.2 16.3 
Use within 30 minutes of waking up 11.7 3.9 14.4 2.3 19.6 28.5 5.9 
Unsuccessful quit attempt 29.5 20.9 41.1 17.9 38.2 46.2 25.9 
Strong craving or need to use 31.5 17.7 42.7 14.0 45.2 59.1 23.8 
Difficult to think of anything else except use 16.5 9.0 28.2 6.1 24.1 32.7 10.9 
Irritable when not using 24.9 12.5 41.0 8.2 37.4 49.4 18.8 
 
Analysis of data from the 2014 National Youth Tobacco Survey  
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 
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Quit Attempts  
Among Adults by Patterns of Use and Demographics 

 
Table 9 

Quit Attempts in the Past Year Among Adults Who Reported Current Nicotine Product Use by 
Patterns of Use and Demographics, 2013-2014 (Percent) 

 

Any Nicotine 
Product Use 

Cigarettes 
Only 

Non-Cigarette Nicotine 
Products 

(with or without Cigarettes) 
Total 47.8 50.1 46.4 
Sex    

Male 46.3 50.3 44.6 
Female 50.0 49.9 50.0 

Race/Ethnicity    
White  44.0 44.7 42.5 
Black  58.2 60.1 56.1 
Hispanic 53.1 59.7 49.2 
Asian  56.2 53.6 57.2 
American Indian 48.3 46.9 49.4 
Multiracial 48.9 46.3 50.3 

Age     
18-24 48.7 57.9 47.4 
25-44 49.8 53.7 47.7 
45-64 46.4 47.9 44.8 
≥65 41.2 42.5 39.6 

 
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 
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Quit Attempts 
Among Middle and High School Students by Patterns of Use and Demographics 

 
Table 10 

Quit Attempts Among Middle and High School Students Who Reported Current Nicotine 
Product Use by Patterns of Use and Demographics, 2014 (Percent) 

 

Current Nicotine Product Use 
Any Nicotine 
Product Use 

Cigarettes 
Only 

Non-Cigarette Nicotine 
Products 

(with or without Cigarettes) 
Total 29.5 41.1 28.8 
Sex    

Male 30.1 45.3 29.2 
Female 28.5 36.3 27.9 

Race/Ethnicity    
White  30.1 47.6 28.9 
Black  23.2 – 23.3 
Hispanic 30.3 – 30.3 
Asian  22.3 – 18.9 
American Indian – – – 
Multiracial 31.0 – 29.7 

Age     
  9-13 34.2 – 34.7 
14-17 29.2 42.8 28.2 
18-19 27.6 – 26.7 

 
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 
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Former Use of Nicotine Products 
Among Adults by Patterns of Use and Demographics 

 
Table 11 

Former Nicotine Product Use Among Adults Who Have Ever Used a Nicotine Product by 
Patterns of Use and Demographics, 2013-2014 (Percent) 

 

Lifetime Nicotine Product Use 
Any Nicotine 
Product Use 

Cigarettes 
Only 

Non-Cigarette Nicotine 
Products 

(with or without Cigarettes) 
Total 53.0 77.1 41.4 
Sex    

Male 49.8 75.5 42.5 
Female 57.3 78.3 39.1 

Race/Ethnicity    
White  55.8 82.2 42.4 
Black  44.0 58.8 35.1 
Hispanic 51.0 69.5 43.4 
Asian  52.4 70.1 47.6 
American Indian 43.2 62.6  36.4  
Multiracial 39.5 67.3 32.4 

Age     
18-24 30.0 37.3 29.8 
25-44 42.6 62.6 37.9 
45-64 56.4 74.7 42.3 
≥65 80.3 89.5 67.7 

 
Note:  Former use was defined as having reported lifetime use but no use of the nicotine product “now.”  
Analysis of data from the 2013-2014 National Adult Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nats/). 
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Former Use of Nicotine Products  
Among Middle and High School Students by Patterns of Use and Demographics 

 
Table 12 

Former Nicotine Product Use Among Middle and High School Students Who Have Ever Used a 
Nicotine Product by Patterns of Use and Demographics, 2014 (Percent) 
 Lifetime Nicotine Product Use 

Any Nicotine 
Product Use 

Cigarettes 
Only 

Non-Cigarette  
Nicotine Products 

(with or without Cigarettes) 
Total 51.1 91.1 46.6 
Sex    

Male 48.1 91.1 43.9 
Female 54.6 91.3 49.8 

Race/Ethnicity    
White  47.7 93.3 46.1 
Black  63.6 86.3 60.3 
Hispanic 49.9 87.7 46.1 
Asian  58.0 – 51.1 
American Indian 53.2 – 46.1 
Multiracial 53.2 95.0 46.8 

Age     
  9-13 64.9 86.6 61.1 
14-17 49.7 91.9 45.3 
18-19 44.4 93.9 39.4 

 
Note: Former use was defined as having reported “ever trying or using” the nicotine product but not using it in the 
past 30 days.  
Analysis of data from the 2014 National Youth Tobacco Survey 
(http://www.cdc.gov/tobacco/data_statistics/surveys/nyts/). 
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