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Introduction

eveloping Consensus on Tobacco Control
nd Research
athy L. Backinger, PhD, MPH, Mary E. O’Connell, MA
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n June 2006, the National Institutes of Health
(NIH) held its first State-of-the-Science Conference
on tobacco control and prevention titled, Tobacco

se: Prevention, Cessation, and Control. State-of-the-
cience Conferences are convened as part of the NIH
onsensus Development Program, to form “unbiased,

ndependent, evidence-based assessments of complex
edical issues.”1 The NIH Consensus Statements and

tate-of-the Science Statements produced by these Con-
erences are disseminated widely to healthcare practi-
ioners, policymakers, patients, the media, and the
eneral public. Since the program’s inception in 1977,
IH has held more than 130 such Conferences.
The State-of-the-Science Conference on the preven-

ion, cessation, and control of tobacco was sponsored
y the NIH Office of Medical Applications of Research,
he National Cancer Institute (NCI), and twelve other
IH Institutes and Centers (ICs) along with six other

ederal agencies that served as conference partners.2

ogether, the co-sponsoring and partner agencies formed
planning group that determined the six questions to be

nswered by the Conference:

. What are the effective population- and community-
based interventions to prevent tobacco use in ado-
lescents and young adults, including among diverse
populations?

. What are the effective strategies for increasing con-
sumer demand for and use of proven, individually-
oriented cessation treatments, including among di-
verse populations?

. What are the effective strategies for increasing the
implementation of proven, population-level, tobacco-
use cessation strategies, particularly by healthcare sys-
tems and communities?

. What is the effect of smokeless tobacco product mar-
keting and use on population harm from tobacco use?

. What is the effectiveness of prevention and of cessa-
tion interventions in populations with co-occurring
morbidities and risk behaviors?
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. What research is needed to make the most progress
and greatest public health gains nationally and
internationally?

Given the focused nature of the process, the Confer-
nce questions were not designed as a comprehensive
ssessment of tobacco control and prevention; rather
hey were intended to address a small number of
riority issues.
The strength of the Consensus Development Pro-

ram lies in its objectivity, independence, and its
ocus on specific, predetermined questions. State-of-
he-Science panel members are drawn from physicians,
cientists, and representatives of the public, from out-
ide the field to be evaluated; they may not have
cientific or financial conflicts of interest, hold advo-
acy opinions relevant to the Conference, or be em-
loyed by the U.S. Department of Health and Human
ervices (USDHHS). Panel members are not known to
he co-sponsoring ICs and partners prior to the Con-
erence, and interaction between panel members and
o-sponsors or partners before or during the Confer-
nce is prohibited. A range of expertise on the panel
ontributes to its ability to deliberate thoughtfully on
he scientific material presented; panel members are
eimbursed for their travel expenses, but otherwise
eceive no payment for their work. Conference state-
ents represent an independent report of the Confer-

nce panel and are not policy statements of the NIH or
he U.S. Federal Government.

Being a member of a Consensus Development Panel
s a very large responsibility. Panel members prepare
or the Conference by studying a systematic literature
eview, prepared under contract to Agency for Health-
are Research and Quality (AHRQ) by RTI International–
niversity of North Carolina Evidence-Based Practice
enter, on the questions they will be asked to address.3

his literature review is made available to the public at
he end of the Conference. Over the course of the
ublic portion of the Conference, the panel hears
resentations from invited experts as well as questions,
omments, and statements from members of the pub-
ic. Additionally, the panel receives and reviews com-

ents sent by e-mail, for those attending the confer-
nce via the Internet. Following the conclusion of the
ublic session, panel members begin their closed de-
iberations, to together develop their Conference State-
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ent. It is not uncommon for a panel to work through
he night to reach consensus and finalize their state-

ent, which is released to the conference attendees,
he media and the general public on the morning of
he next day.

The NIH State-of-the Science Conference on To-
acco Use was attended by more than 400 people from
1 countries, either in person or via the live webcast.
he Conference Panel was chaired by David Ransohoff,
D, Professor of Medicine at the University of North
arolina at Chapel Hill School of Medicine. Other
embers of the panel included experts in the fields

f medicine, general and pediatric psychiatry, addic-
ion medicine, nursing, social work, population sci-
nce, cancer prevention, minority health and health
isparities, clinical study methodology, and clinical
pidemiology, as well as a representative of the public.
nvited experts from pertinent fields made presenta-
ions at the Conference, focusing their remarks on
nformation the Conference Panel needed to answer
heir assigned questions. Additionally, more than 130
ritten comments and statements were received and
eviewed by the Conference Panel.

Following an intense night of deliberation, the panel’s
onference Statement was presented to the public on

une 14, 2006. The Statement outlined what, in the view
f the panel, we know and what we need to learn for
ach of the questions the panel was asked to address.
he overall conclusion as published on the Annals of

nternal Medicine website is below4:
“Tobacco use remains a very serious public health

roblem. Coordinated national strategies for tobacco
revention, cessation, and control are essential if the
nited States is to achieve the Healthy People 2010
oals.5 Most adult smokers want to quit, and effective
nterventions exist. However, only a small proportion of
obacco users try treatment. This gap represents a

ajor national quality-of-care problem. Many cities and
tates have implemented effective policies to reduce
obacco use; public health and government leaders
hould learn from these experiences.

Because smokeless tobacco use may increase in the
nited States, it will be increasingly important to
nderstand net population harms related to use of
mokeless tobacco. Prevention, especially among youth,
nd cessation are the cornerstones of strategies to reduce
obacco use. Tobacco use is a critical and chronic prob-
em that requires close attention from healthcare pro-
iders, healthcare organizations, and research support
rganizations.”
Our nation has made enormous progress in reducing

obacco use, preventing the premature deaths of liter-
lly millions of Americans. Since the release of the first
urgeon’s General report on smoking in 1964,6 adult
moking prevalence has been cut in half, from about
2% in 1965 to 21% in 2005.7,8 Nonetheless, as the

onference Statement noted, “tobacco use remains a

312 American Journal of Preventive Medicine, Volume 33, Num
ery serious public health problem” (emphasis added).
he panel identified numerous areas for future re-

earch including:

mproving and implementing effective interventions
such as increasing and sustaining demand for
smoking-cessation treatment, examining components
of telephone-based counseling programs, and devel-
oping and enhancing both pharmacologic and non-
pharmacologic treatments.

mproving and implementing effective policies such as
identifying barriers to implementing successful com-
prehensive tobacco-control programs, developing ef-
fective policies for reimbursing healthcare providers,
and conducting economic studies to tobacco preven-
tion, cessation, and control.
eveloping new population- and community-based
interventions such as evaluating social marketing
strategies, learning from natural experiments, deter-
mining the effectiveness of interventions in various
settings, and evaluating approaches to reduce to-
bacco use in vulnerable populations.

onducting research on smokeless tobacco including
impact of marketing, measuring nicotine and toxins,
evaluating advantages and disadvantages of regula-
tion, and assessing cancer and other disease risks.

The Conference Statement on Tobacco Use repre-
ents the culmination of a lengthy effort by an indepen-
ent, unbiased panel of scholars who have not previ-
usly considered the issue of tobacco use. It is hoped
hat their diligent efforts, as well as this supplement to
he American Journal of Preventive Medicine9–20 containing
rticles from many of the Conference’s invited experts,
ill bring new energy, ideas and enthusiasm to reduc-

ng our nation’s burden of tobacco use.

o financial disclosures were reported by the authors of this
aper.
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Commentary

harting the Science of the Future
here Tobacco-Control Research Must Go
enneth E. Warner, PhD
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he state of the science of tobacco control is, in a
word, impressive. In fields ranging from epidemi-
ology to biology, from psychology to operations

esearch, from brain chemistry to economics, research on
obacco use, prevention, cessation, and control has had

profound impact on the public’s knowledge and
ractices regarding the single greatest behavior-related
ause of illness and death. The behavioral response, in
urn, has generated an enormous public health benefit
n the form of large reductions in avoidable illness,
isability, and premature mortality.
The heart of the science lies in the original epidemi-

logy in the 1950s that established cigarette smoking as
he principal cause of lung cancer.1–5 That work
orever altered the world’s perception of smoking.
ven though it was applied research, it helped to
efine the very field of epidemiology and elevated its
tature in a world of medical science previously slavishly
evoted to germ theory, laboratory analysis, and pure
linical observation.6

More recently, epidemiologic science has fed the
ncreasing demand for smoke-free environments. Be-
inning with Hirayama’s ground-breaking study of lung
ancer in the nonsmoking wives of smoking husbands,7

his body of work8 has established the scientific basis for
hat is now a profusion of smoke-free laws throughout

he United States (more than half of the states now ban
moking in all workplaces, including all restaurants and
ars) and countries of the world (more than a dozen at
his count). The other crucial line of research with
egard to secondhand-smoke exposure—work demon-
trating that restaurants and bars that go smoke-free do
ot suffer financial losses as a result9—is itself a form of
pidemiology typically utilizing a case–control method
i.e., comparing sales in establishments in newly smoke-
ree jurisdictions with sales in establishments in juris-
ictions lacking smoke-free policies).
Biological, behavioral, and social sciences have con-

ributed mightily as well, ranging from the develop-
ent of novel smoking-cessation treatments and trials

emonstrating their efficacy10 to economic analysis that

rom the School of Public Health, University of Michigan, Ann
rbor, Michigan
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arner, PhD, Dean & Avedis Donabedian Distinguished University
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as made taxation a cornerstone of sound tobacco-
ontrol policy worldwide.11 Indeed, most of what we
now about tobacco and health and effective tobacco
ontrol derives from research pursued for more than a
alf century now. This is without doubt one of history’s
reatest public health research success stories.12,13 The
rticles in this supplement to the American Journal of
reventive Medicine14–25 vividly illustrate the wealth of
esearch-based knowledge on multiple important sub-
ects related to tobacco use, prevention, cessation, and
ontrol. The tremendous public health impact to which
hat explosion of knowledge has contributed is re-
ected in data on smoking prevalence and outcome:

he former has declined in the U.S. by more than half
ince its peak in the early 1960s, with the consequence
hat perhaps 3 million Americans have avoided prema-
ure smoking-related deaths.12

And yet, the glass remains half empty.13 If progress
gainst smoking ranks as the developed world’s greatest
ublic health achievement in the past half-century, as I
ould contend, smoking also remains unarguably the
reatest cause of premature death. That the rate of
ecline in smoking has slowed substantially in affluent
ountries, and has actually risen slightly in a few, is a
ource of great concern. That the “brown plague” is
etastasizing throughout the developing world is

rightening and, given the role of the multinational
obacco companies, unconscionable.

The future of tobacco control will never rest solely on
he development of new research-based knowledge; it
ever has. Almost certainly the future will depend far
ore on effective politics and activism. Still, science can

nd must continue to contribute. In developing coun-
ries, reproduction of basic epidemiology and social
cience research will be essential to contextualize the
roblem and make it relevant to policymakers. In the
eveloped world, the issues demanding attention are,

n many ways, far more complicated than those that
onfronted earlier generations of tobacco-control re-
earchers. So too will be the science needed to resolve
hem.

I leave the hard task of formulating that science to
thers. Here I will simply identify some of the challeng-

ng issues with which, collectively, we will have to
rapple.
First and foremost is the question of “what’s next” in
obacco control in affluent countries. Scores of studies

0749-3797/07/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2007.09.010
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ave documented the reduction in smoking produced
y taxation; smoke-free indoor-air policies; sizable,
ustained, professionally-developed countermarketing
ampaigns; and bans on tobacco advertising and pro-
otion.12 But what do you do after you have imple-
ented all of these policies? Consider the case of

reland, the first country to adopt a comprehensive
moke-free workplace policy. Today the price of ciga-
ettes in Ireland exceeds $9 a pack. With the exception
f point-of-sale, virtually all forms of tobacco advertis-

ng and promotion are banned. (The Irish authori-
ies are targeting point-of-sale advertising now.) Be-
ore implementation of the smoke-free workplace
aw, smoking prevalence exceeded 25%. A year later it
ad dropped to 23%. One year thereafter it was back
p to 25%.26 The Irish could benefit from a large and
ustained norm-changing media campaign. But short of
anning smoking anywhere in public, what are public
ealth officials to do to combat the ongoing scourge of

obacco in Ireland?
Similar problems are seen emerging in many coun-

ries, including the U.S., in which the decline in smoking
as slowed and threatens to level off. To be sure, pockets
f success give reason for hope—California recently re-
orted a decline in adult daily smoking to below
0%27—but one senses considerable pessimism about
he potential to sustain substantial progress against
moking.

In part, this reflects diminished resources and dimin-
shed expectations about resources. The entire field of
ublic health was deeply disappointed by the failure
f the states to use Master Settlement Agreement
llotments to fund comprehensive tobacco-control pro-
rams. Long-time champions of tobacco control research,
ost notably the Robert Wood Johnson Foundation, have
oved on to other issues. The challenge of making

obacco-control research, a now “aging” field, fresh,
elevant, and compelling to the new generation of
unders must be confronted.

More fundamentally, however, the slowing of progress
gainst smoking reflects a fact that is frequently acknowl-
dged but then seemingly forgotten when policies and
nterventions are designed and when the future of
obacco control is contemplated: today’s smokers differ
rom the smokers of “yesteryear,” many of whom have
uit. Some in the remaining smoking population—
ossibly a sizable proportion—may be true “hardcore
mokers,” those who are unable or unwilling to quit
nd likely to remain so.28 But in my judgment, the
ost important fact about today’s smokers is that
any of them—perhaps as many as half—are suffer-

ng from some form of mental illness or (other)
ubstance abuse.29 As a group, they find quitting more
ifficult, and perhaps of less interest. For many, the
ehavior of smoking is not simply a matter of addiction,
or one of self-image; rather, many of today’s smokers

re self-administering nicotine, and perhaps other (

ecember 2007
hemicals in smoke, to treat symptoms of their comor-
idities. We ignore this at our peril, and theirs. Increas-

ngly, tobacco-control policies and smoking-cessation
reatments must focus on addressing the needs of this
rowing population who smoke to deal with a variety of
roblems that may have had little relevance to previous
enerations of smokers who quit relatively easily.
Speaking of smoking-cessation treatments, new ones
ust be found that are more effective. That could
ean simply more effective medications. But it also

ikely means two other things. First, it means develop-
ng products that are effective in everyday practice.
here is a small but thought-provoking literature that
uestions whether over-the-counter (OTC) nicotine
eplacement therapy (NRT) products actually work in
veryday settings, as opposed to the carefully controlled
nd monitored clinical trial research that has found
hem efficacious.30 Given increasing attention devoted
o finding ways to get more NRT products in the hands
and in the mouths and on the arms) of smokers, it is
rucial to understand whether OTC products do work,
nd if so, how well.

The second implication, closely related to the first, is
hat cessation products that are far more attractive to
mokers than today’s offerings need to be designed. To
et over the hurdle of U.S. Food and Drug Administra-
ion (FDA) regulation, many NRT products have been
ntentionally designed to be consumer-unattractive. To
in FDA approval, the original nicotine “gum” was
esigned to taste bad and, of course, not to be addic-
ive. Yet cessation products have to compete with smok-
ng, an obviously attractive, even seductive, product.

So how does one create a treatment product that can
ompete with cigarettes? That question raises others:
ow can a timid FDA be brought to recognize that, if we
re to get serious about fighting smoking, the agency
ay need to authorize new products that pose risks

urrently deemed unacceptable? Would a true pulmo-
ary nicotine inhaler, certain to sustain addiction, be a
ad thing when dealing with the most hardcore of
icotine addicts?
Questions such as this one inevitably lead to the issue

hat, in my 30 years in tobacco control, I have found the
ingle most perplexing: “tobacco harm reduction.”31

he debate on harm reduction generates its own set of
hallenging questions: Should products less hazardous
han cigarettes, including tobacco products, be pro-

oted as alternatives to smoking for smokers who are
nable, or unwilling, to quit? If so, is it possible to target
romotion so finely, thereby avoiding encouraging
thers to use a product, still risky, when otherwise they
ould have abstained entirely? What kinds of products

hould be considered as acceptable members of the
obacco harm reduction arsenal? For example, is it
dvisable to promote low-nitrosamine smokeless to-
acco products as much less hazardous than cigarettes

which they certainly are32)? How can the population

Am J Prev Med 2007;33(6S) S315
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mpact that would follow from the introduction and
romotion of ostensibly less hazardous products be
ssessed? What surveillance system could evaluate use
atterns, and ultimately health consequences, when
onfronted with possibly a dozen or more qualita-
ively different types of products and the hundreds of

ixed use patterns that would emerge? Indeed, short
f waiting 30 years for the (possibly inadequate) epidemi-
logic evidence, how can risk reduction potential be
valuated scientifically? The questions are endless, with
one of them lending themselves to easy resolution. Yet
harm reduction” may be an important wave of the future.
ill it join prevention, cessation, and protection of others

s the fourth pillar of comprehensive tobacco control?
The most important questions about the future of

obacco control include some that have challenged us for
ecades. How can we prevent children from experiment-

ng with cigarettes, and, for many, going on to become
ddicted smokers? Sadly, knowledge in this all-important
omain is sorely lacking. Clearly we need far better
nderstanding of what motivates youthful experimenta-
ion with tobacco, and—more importantly, I believe—
hat converts experimentation into long-term smok-

ng. And then we need to understand how to intervene
o prevent the latter, if not the former. While probing
he depths of behavioral research, we should also urge
asic science and laboratory colleagues to seek the Holy
rail of smoking prevention: a vaccine that would
revent the onset of addiction.33

And perhaps most importantly, as we look to the future,
ow can we, as a global tobacco-control community,
educe the toll that the World Health Organization
oresees for tobacco in the present century? During the
ourse of this century, WHO predicts that, without
hanges in currently anticipated trends, tobacco will kill
ne billion citizens of the globe.34 That is an unimagin-
ble disaster. The Framework Convention on Tobacco
ontrol,35 a global treaty based on tobacco-control sci-
nce, now ratified by 148 countries, provides a vehicle to
void much of that disaster. But how, and how well, will we
mplement its important life-sparing provisions?

The state of the science of tobacco control is indeed
mpressive. So too are the challenges confronting it for
he future.

o financial disclosures were reported by the author of this
aper.
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Background and Overview

he Tobacco Epidemic in the United States
ary A. Giovino, PhD, MS

bstract: Tobacco use, primarily in the form of cigarettes and exposure to tobacco smoke pollution,
has caused the premature deaths of more than 14 million Americans since 1964. The major
diseases caused by tobacco and tobacco smoke include lung cancer, other cancers,
coronary heart disease, other cardiovascular diseases, chronic respiratory diseases, preg-
nancy complications, and respiratory diseases in children. Per capita consumption of
various tobacco products has declined substantially since 1950, with current consumption
at approximately 3.7 pounds per capita. Whereas approximately two in five adults smoked
cigarettes in 1965, approximately one in five did so in 2005.

Several factors can influence initiation and cessation, including product factors (e.g.,
ventilation holes, additives, and flavorings); host factors (intention to use, level of
dependence); tobacco company activities (e.g., marketing strategies, efforts to undermine
public health activities); and environmental factors (e.g., peer and parental smoking,
smoke-free air laws and policies). Efforts to prevent initiation, promote quitting, and
protect nonsmokers should reduce exposure to pro-tobacco marketing and increase
(1) the price of tobacco products, (2) protection from tobacco smoke pollution, (3) effective
mass media strategies, (4) provision of effective cessation support, (5) effective regulation,
and (6) litigation that holds the industry responsible for its misdeeds. Adequate imple-
mentation of effective tobacco-control strategies and useful scientific advances will help to
ensure that per capita consumption decreases to the lowest level possible. The economic
benefits of tobacco in our society are replaceable and they pale in comparison to the extent
of human life lost.
(Am J Prev Med 2007;33(6S):S318–S326) © 2007 American Journal of Preventive Medicine
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obacco use, primarily in the form of cigarettes,
has caused more than 14 million premature
deaths in the United States since 1964.1,2 It

emains the single leading preventable cause of death
n this country, with 400,000 current and former smok-
rs dying annually from smoking-attributable diseases,
nd 38,000 nonsmokers dying annually because of
xposure to tobacco smoke pollution.2,3 Approximately
.6 million Americans live with serious disease(s)
aused by their smoking.4 Peto and his colleagues5

stimate that one half of all smokers, especially those
ho began as teens, can expect to die of tobacco use.
f these, approximately one half will die in middle age,

osing an average of 20–25 years of life expectancy.
This article provides an overview of the consequences

nd patterns of tobacco use, factors that can influence
se, and efforts to control use. It documents the
remendous progress that has been made in reducing

rom the Department of Health Behavior, School of Public Health
nd Health Professions, University at Buffalo; State University of New
ork, Buffalo, New York
Address correspondence and reprint requests to: Gary A. Giovino,

hD, MS, Department of Health Behavior, School of Public Health
t
nd Health Professions, SUNY at Buffalo, 622 Kimball Tower, Buffalo
Y 14214-8028. E-mail: ggiovino@buffalo.edu.
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se and discusses factors that either can promote or
educe use. A final section will describe possible future
cenarios of tobacco consumption and discuss some
conomic considerations that would arise if U.S. con-
umption is reduced substantially.

onsequences of Tobacco Use and Exposure to
econdhand Smoke
ctive Cigarette Smoking

sing criteria that were described in the initial report
f the Advisory Committee to the U.S. Surgeon General
nd later elaborated upon by A.B. Hill, scientists have
ocumented a list of diseases for which sufficient
vidence exists to conclude that they are caused by
igarette smoking (Table 1).1,6–8 Tobacco use remains
he single leading preventable cause of death in the
.S.3 Nearly one of every five deaths in the U.S. is

aused by cigarette smoking.2

Cigarette smoke contains 4800 identified chemicals,
t least 250 of which cause cancer or are toxic in other
ays.9,10 Hecht11 estimates that 61 chemicals in tobacco

moke cause cancer, with polycyclic aromatic hydrocar-
ons, nitrosamines, and aromatic amines being major
ontributors. Carbon monoxide and other chemicals in

obacco smoke contribute to processes leading to car-

0749-3797/07/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2007.09.008
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iovascular disease, such as endothelial injury and dys-
unction, atherosclerosis, platelet aggregation, thrombo-
is, low-grade inflammation, and increased levels of
arboxyhemoglobin.1 Active smoking induces processes
uch as oxidative stress, inflammation, and protease–
ntiprotease imbalances that injure airways and alveoli
nd if sustained contribute to chronic obstructive pul-
onary disease.1 Smokers of light and ultralight ciga-

ettes are at the same risk for diseases as smokers of
ull-flavor cigarettes.1,12 This is true despite the pub-
ished tar yields for light and ultralight cigarettes that
naccurately suggest that smokers are exposed to lower
oncentrations of toxic chemicals. The published tar
ields are based on the Federal Trade Commission
FTC)’s testing method, which does not reflect actual
uman smoking patterns.13 Hecht and his colleagues14

able 1. Diseases/conditions caused by active cigarette
moking1

isease Effects

alignant
neoplasms

Cancers of the lung, larynx, mouth,
esophagus, urinary bladder,
pancreas, kidney, cervix uteri,
stomach, and acute myeloid
leukemia

ardiovascular
diseases

Coronary heart disease,
cerebrovascular disease,
atherosclerosis, and aortic aneurysm

espiratory
diseases in
adults

Chronic obstructive pulmonary disease
(bronchitis, emphysema, chronic
airway obstruction), pneumonia,
premature onset of and an
accelerated age-related decline in
lung function, all major respiratory
symptoms (e.g., coughing, phlegm,
wheezing, dyspnea), poor asthma
control

espiratory
diseases in
young people

Impaired lung growth, respiratory
symptoms, and asthma-related
symptoms (e.g., wheezing) in
childhood and adolescence; early
onset of lung function decline
during late adolescence and early
adulthood

eproductive and
perinatal
conditions

Sudden infant death syndrome,
reduced fertility in women, fetal
growth restriction, low birth weight,
premature rupture of the
membranes, placenta previa,
placental abruption, preterm
delivery and shortened gestation,
respiratory distress syndrome

iscellaneous Cataracts, hip fractures, low bone
density, peptic ulcer disease in
persons who are Helicobacter pylori
positive, diminished health status
(i.e., increased absenteeism from
work, increased use of medical care
services); adverse surgical outcomes
related to wound healing and
respiratory complications
ave demonstrated similar uptakes of lung carcinogens a

ecember 2007
nd nicotine among smokers of ultralight, light, and
ull-flavor cigarettes.

se of Other Tobacco Products

igar smoke is composed of the same carcinogenic and
oxic constituents as in cigarette smoke.15 Regular cigar
moking causes cancers of the oral cavity, larynx, esoph-
gus, and lung. Heavy cigar smokers and those who
nhale deeply are at increased risk of coronary heart
isease and chronic obstructive pulmonary disease.
ipe smoking increases the risk of cancers of the oral
avity, larynx, esophagus, and lung, as well as of chronic
bstructive pulmonary disease.16 Use of smokeless to-
acco (such as snuff and chewing tobacco) causes
ancer of the oral cavity and increases the risk of oral
eukoplakia and gingival recession.10,17,18 As Hatsukami
nd her colleagues19 discuss in this issue, many differ-
nt forms of smokeless tobacco exist, with variability in
he levels of toxins. The available scientific literature
uggests that disease risk may also vary by product
ype.19,20

Bidis are small, thin, hand-rolled cigarettes consisting
f tobacco wrapped in a tendu or temburni leaf and
rapped in a string.21,22 In studies from India, bidi

moking has been associated with increased risk of
ancers of the oral cavity, esophagus, stomach, and
ung, as well as of coronary heart disease and chronic
ronchitis.23–26 Also known as clove cigarettes, kreteks
ontain tobacco, clove, and other additives.27 Eugenol,
product of the clove buds, is a mild anesthetic that

ermits deeper inhalation.28 Kretek use increases the
isk of acute lung injury, especially among individuals
ith asthma or respiratory infections; it also increases
isk of abnormal lung function.27,29

ddiction

ecause they contain nicotine, all tobacco products
roduce addiction.30 The pharmacologic and behav-

oral processes that determine addiction to tobacco
roducts are similar to those that determine addiction
o illicit drugs such as heroin or cocaine.30 The tobacco
ndustry is capable of manipulating the bioavailability
nd reinforcing properties of nicotine,31–33 even mod-
st exposure of which can initiate the dependence
rocess.34–37

nvoluntary Exposure to Tobacco Smoke
ollution

he smoke emanating from the tip of a burning
obacco product is called sidestream smoke; the smoke
hat the smoker inhales is called mainstream smoke.38

idestream smoke and exhaled mainstream smoke are
he main contributors to the tobacco smoke pollution
hat is often inhaled involuntarily by nonsmokers and is

lso known as secondhand smoke and environmental

Am J Prev Med 2007;33(6S) S319
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obacco smoke. There is no risk-free level of exposure
o tobacco smoke pollution, which causes premature
isease and death in children and adults who do not
moke. Tobacco smoke pollution causes respiratory
ffects in children (e.g., lower respiratory illnesses;
iddle ear disease, including acute and recurring otitis
edia and chronic middle ear effusion; cough, phlegm,
heeze, and breathlessness among school-aged children;
sthma; persistent adverse effects on lung function and
ower levels of lung function), low-birthweight babies,
nd sudden infant death syndrome (SIDS). Among
dults, tobacco smoke pollution causes approximately
000 deaths from lung cancer and 35,000 deaths from
eart disease each year.2,38 Separating smokers from
onsmokers, cleaning the air, and ventilating buildings
o not eliminate nonsmokers’ exposures to second-
and smoke.38 Eliminating smoke from indoor places is

he only way to fully protect nonsmokers from exposure
o tobacco smoke pollution.

verall Mortality

ounting deaths attributable to both active and invol-
ntary smoking, approximately 39% (about 173,000) of
moking-attributable deaths (SADs) are from cardiovas-
ular diseases, with approximately 121,900 of these due
o ischemic heart disease.2 Another 37% (about 161,500
nnually) of smoking-attributable deaths are from ma-
ignant neoplasms, with approximately 126,900 due to
ancers of the trachea, bronchus, or lung. Twenty-three
ercent (101,500) of smoking-attributable deaths are
rom respiratory diseases other than lung cancer (e.g.,
hronic airway obstruction, bronchitis, emphysema).
rom a different perspective, approximately 18% of
ardiovascular disease deaths, 30% of malignant neo-

igure 1. Trends in per capita consumption of various to-
acco products—United States, 1880–2004.39,40,45,46 Source:
nited States Department of Agriculture.
lasms, and 79% of chronic respiratory diseases in U.S. N

320 American Journal of Preventive Medicine, Volume 33, Num
dults are attributable to smoking or exposure to
obacco smoke pollution.

atterns of Use

n the early 1880s the tobacco in manufactured ciga-
ettes accounted for only 1% of all tobacco consumed
n the U.S. (Figure 1). By 1950, this figure was 80%; and
y 2006, 79% of tobacco consumed in the U.S. was in
igarettes.39–41 Overall tobacco consumption peaked in
he early 1950s, at about 13 pounds per person; by
006, per capita consumption was down to 3.7 pounds
er capita, the lowest estimate since recordkeeping
egan in 1880. Some of this decline is due to greater
fficiencies over time on the part of cigarette manufac-
urers who make cigarettes with the stems and leaf ribs
f tobacco plants and use expanded tobacco.42,43 In
ddition, the addition of the filter tip has decreased the
ize of the tobacco column.43 Thus, while the produc-
ion of 1000 cigarettes required 2.7 pounds of to-
acco in the early 1950s, only 1.5 pounds was used in
004.40,42 Still, the number of cigarettes consumed also
as declined substantially during this time period.44

While overall U.S. consumption of tobacco prod-
cts has been declining for several decades (Figure
),39,40,45,46 consumption increased from 1995 through
006 for cigars (by 73%), snuff (by 23%), and smoking
obacco (i.e., pipe or roll-your-own) (by 15%).40,45

rom 1995 through 2006, consumption declined for
igarettes (by 31%) and chewing tobacco (by 45%).40,45

he prevalence of cigarette smoking among U.S. adults
aged �18 years) declined substantially, from 42.4% in
965 to 20.8% in 2006 (Figure 2).47–51 Of the 45.1
illion U.S. smokers in 2005, 80.8% smoked every day

nd 19.2% smoked on some days.50 The decline in

igure 2. Trends in cigarette smoking among adults aged
18 years, by gender—United States, 1955–2006.47–51 Before

992, current smokers were defined as people who reported
aving smoked �100 cigarettes and who currently smoked.
ince 1992, current smokers were defined as people who
eported having smoked �100 cigarettes during their lifetime
nd who reported now smoking every day or on some days.
ource: 1955 Current Population Survey; various 1965–2006

ational Health Interview Surveys.

ber 6S www.ajpm-online.net
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igarette consumption in the U.S. is consistent with that
f most higher-income nations.52

In 2005, U.S. cigarette smoking prevalence was
igher for men (23.9%) than for women (18.1%); for
merican Indians/Alaska Natives (32.0%) than for
ispanics (16.2%) and Asians (13.3%); for those with a

eneral equivalency diploma (GED) (43.2%) or 9–11
ears of education (32.6%) than for those with an
ndergraduate (10.7%) or graduate (7.1%) degree;
nd for those living in poverty (29.9%) than for those
iving at or above the poverty line (20.6%).50 Patterns of
revalence suggest that future tobacco-attributable dis-
ase increasingly will be concentrated in socially disad-
antaged populations, further exacerbating health dis-
arities. Among the estimated 42.5% (91.8 million) of
eople who have ever smoked at least 100 lifetime
igarettes, 50.8% (46.5 million) were former cigarette
mokers. In 2005, 2.2% of adults (4.3% of men and
.2% of women) smoked cigars; 2.3% of adults used
mokeless tobacco (4.5% of men and 0.2% of women).
se of bidis and kreteks among U.S. adults is negligible.
ecent data from the National Health Interview Survey
NHIS) indicate that smoking prevalence among U.S.
dults leveled off at about 21% during 2004–2006.51

Among U.S. secondary school students, cigarette
moking prevalence increased markedly in the 1990s,
eaking in 1996 for 8th and 10th graders and in 1997
or 12th graders (Figure 3) and has since declined
ignificantly.53 Data from 2005 and 2006 suggest that
rogress toward fewer student smokers is slowing and
ay even be stopping among younger teens.53,54

The 2004 National Youth Tobacco Survey collected
ata on current use (during the 30 days preceding the
urvey) of various tobacco products among middle
chool and high school students.55 The prevalence of
se of various products among high school students
most of whom were 14–18 years old) were: any to-
acco (28.0%); cigarettes (22.3%); cigars (12.8%);
mokeless tobacco (6.0%); pipes (3.1%); bidis (2.6%);
nd kreteks (2.3%). With the exception of pipes and

igure 3. Trends in cigarette smoking anytime in the past 30
ays by grade in school—United States, 1975–2006.53 Source:
qonitoring the Future Surveys, University of Michigan.

ecember 2007
idis, high school students were more likely to use each
f the specific products and to use any tobacco product
han were middle school students.

actors Influencing Use

his section incorporates the traditional epidemiologic
odel of agent, host, vector, and environment as a

ramework for understanding factors influencing the
evelopment of nicotine addiction and strategies to
revent initiation, promote quitting, and protect non-
mokers.44,56 This model recognizes that factors oper-
ting at multiple levels contribute to use, addiction,
isease, and death. Specifically, tobacco products are
he agents of addiction and disease; smokers and users
f other tobacco products are the hosts; the tobacco

ndustry is the vector (i.e., the organism that distributes
he agent); and familial, social, legal, political, eco-
omic, cultural, historic, and media influences are the
nvironmental factors that can contribute to or prevent
se.57

Several characteristics of the agent can influence use.
or example, filter ventilation (the insertion of rings of
iny holes in filters that permit air to dilute the smoke)

akes cigarettes taste lighter and milder, thus contrib-
ting to the false impression that they are less danger-
us.58,59 Ventilation also promotes compensation by
llowing smokers to take larger puffs and by permitting
hem to block the vent holes with either their fingers or
ips.58,59 Cigarettes have been designed to allow the
moker to obtain all the nicotine he or she needs while
coring low in tar and nicotine yields on the govern-
ent machine testing regimens.13,58 Light, ultralight,

nd ultrasmooth cigarettes tacitly promise health ben-
fits, but are as hazardous as full-flavor varieties.1,13,60

igarette companies have made their products taste
moother and have special flavorings in response to
oung smokers’ concerns about harsh taste.61–64 In
ddition, the bioavailability and reinforcing properties
f nicotine can influence use.31,33 Research on tradi-
ional products and potential reduced-exposure prod-
cts (PREPs) is needed to determine likely human
xposure to nicotine and toxic/carcinogenic compounds
nd to better understand how tacit claims might influence
se.65

Host factors that can influence initiation include social
kills, self-efficacy, school performance/orientation,
elf-esteem, intentions to smoke, expectancies about
moking, other problem behaviors, and prior experi-
entation.18,66–69 Biological susceptibility to nicotine

ddiction, in utero exposure to nicotine, and adverse
hildhood experiences also may play a role.70–72 Among
mokers, the number of cigarettes smoked each day and
ndicators of dependence are the major predictors of
uitting.73–76 Other notable predictors include self-
fficacy about quitting and the duration of previous

uit attempts.73–75

Am J Prev Med 2007;33(6S) S321
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In epidemiology, the vector is the organism that
ransports the agent to susceptible individuals.57 To-
acco companies market their products to maximize
ppeal and allay health concerns.18,77–79 They adapted
o the health concerns raised in the 1950s and 1960s
ith public relations strategies designed to reassure the
ublic that cigarettes were safe, new products such as
ltered and then “light” cigarettes (i.e., technologic
xes), and marketing strategies designed to communi-
ate safety without raising concerns about health
isks.80–84 They adapted to recent restrictions imposed
y the Master Settlement Agreement by focusing re-
ources on the retail environment, bar promotions, and
irect mail marketing (Chaloupka, submitted manu-
cript).79,85 Companies have used pricing strategies,
uch as discount coupons and multipack discounts, to
ffset the effects of tax increases.86 They undermine
ublic health efforts by resisting the implementation of
ealth-promoting programs and policies.77,87–90 They
ttempt to manipulate the work of scientists studying
he health effects of their products.89,91–93

Environmental factors include familial, social, cul-
ural, economic, historic, political, and media-based
nfluences. For example, smoking by peers, siblings,
nd parents, as well as norms established in the home,
an influence uptake.18,94 In the U.S., as well as in other
ountries, tobacco growing and tobacco product man-
facturing have become culturally established and eco-
omically powerful enterprises that greatly influence
olitical decisions and attitudes about use.88–90,95–97

ther environmental factors that can influence behavior
nclude smoke-free air laws and policies,98,99 advice to
uit from a health professional,100,101 and media influ-
nces, such as appearances of smoking in movies,
ro-tobacco advertising and promotion, and anti-tobacco
essages from the public health sector.43,79,102–104 The
umber of states passing smoke-free laws protecting
orkers in private workplaces, restaurants, and/or bars
as increased recently, to 27 as of July 2007.105 Approx-

mately 57.5% of Americans of all ages live in areas
here smoking is prohibited in private workplaces,
estaurants, and/or bars.105 Still, many workers, espe-
ially those in the hospitality industry, remain unpro-
ected.38,106 Laws protecting nonsmokers also can help
mokers reduce consumption.98 In addition, substantial
rogress has been made in reducing children’s expo-
ure in homes.107 Well-funded tobacco-control pro-
rams are associated with reduced cigarette consump-
ion and with lower rates of smoking among youth and
dults.108–110 In addition, the price of the product
nfluences use, with increasing prices leading to de-
reased use, both by reducing the number of users and
ecreasing consumption among continuing users.111

tate variation in cigarette price is influenced primarily
y different state cigarette excise taxes. Figure 4 shows
he remarkable inverse relationship between price and

onsumption. b

322 American Journal of Preventive Medicine, Volume 33, Num
obacco Control

arner104,112 estimates that the antismoking campaign
n the U.S., initiated following the release of the first
urgeon General’s report in 1964, has averted the
remature deaths of more than 3 million Americans,
ach of whom has gained on average 15 years of life.
his campaign is likely the most successful public
ealth effort of the past 50 years. Numerous reports
ocument the evidence base in support of tobacco
ontrol.77,103,104,113 One dynamic of the tobacco-control
ovement in the U.S. is that some researchers and

ractitioners focus on individuals and others focus on
olicies and programs operating at the societal level.
oth are important, and individual and societal factors
ften interact. Imagine a person who needs either to
egotiate adolescence and young adulthood without
ecoming addicted to nicotine or someone who smokes
igarettes and is trying to stop smoking and maintain
bstinence. The probability of success in either en-
eavor will be influenced by both individual and soci-
tal factors. For example, a young person raised on a
obacco farm in Kentucky; surrounded by parents,
lder siblings, and friends who smoke and who exhibits
onduct problems in school would probably be more
ikely to start smoking than someone raised in an
ffluent home in California, with no smokers in his or
er immediate environment, and with no conduct
roblems. Similarly, a smoker of 30 years who is highly
ddicted to nicotine and is surrounded by friends and
oved ones who also are addicted to tobacco would likely
ave a more difficult time quitting than would someone
ho is only mildly dependent on nicotine and is

urrounded by friends and loved ones who do not use
obacco. Individuals bring their own challenges to the
ask. Still, society can help, by decreasing pro-tobacco
orces (e.g. tobacco company marketing) as much as
ossible and by (1) making cigarettes and other to-

igure 4. Total cigarette sales and cigarette prices in the
nited States, 1970–2006 (Chaloupka, submitted book
anuscript).
acco products more expensive; (2) decreasing the
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umber of places where smoking is permitted (thus
educing cues to smoke, making the effort to smoke
ore time-consuming, and changing the social norm);

3) providing messages in the media that motivate
bstinence and educate people about how to achieve or
aintain a smoke-free lifestyle; (4) increasing access to

ffective cessation strategies, through the provision of
elephone quitlines, healthcare provider advice, and
ffective pharmaceutical treatments100,114; (5) dissemi-
ating effective prevention strategies115; (6) imple-
enting effective regulation of nicotine-containing to-

acco products; and (7) ensuring that the tobacco
ndustry is held accountable for its misdeeds.

These and other policies and programs are included
n the World Health Organization Framework Conven-
ion on Tobacco Control, which at the time of this
riting has not been ratified by the U.S. but has been
atified by 148 other nations.116–118 The possibility of
ederal legislation that would regulate the tobacco
ndustry is also being debated in the U.S.119–120

he Future

he data on pounds of various tobacco products con-
umed per capita in the U.S. through 2004 shown in
igure 1 have been projected to depict three hypothet-
cal scenarios in Figures 5–7, which are presented for
euristic purposes. The simple linear projection of
igure 5 suggests that work on this public health
roblem will be completed in about 30 years. Of course,
he probability that no tobacco will be consumed in the
.S. by 2035 is infinitesimally small, for three main

easons. First, some consumers may be “hardcore,” and
hus unwilling or incapable of discontinuing use of one
r more tobacco products. The degree to which possi-
le “hardening” of the tobacco-consuming population

nfluences future consumption will be influenced by
he degree to which alternate reinforcing strategies and
ffective treatments can be identified and made attrac-

igure 5. Trends in per capita consumption of various to-
acco products—United States, 1880–2004 and linear projec-

ion to 2035. u

ecember 2007
ive to consumers. Second, the tobacco industry will
ght for survival, developing innovative marketing strat-
gies of extant and new products. It will also exert its
onsiderable political and economic influence, using
obbying and litigation to try to block effective health
romotion programs and policies. Industry efforts will
ocus on influencing government institutions and agen-
ies, as well as mass media outlets. Third, governments
ay be unwilling to forego the revenues they would

ose as a result of decreased sales of tobacco products.
n the short-term, lower consumption results in re-
uced revenues from tobacco excise taxes. In the long
erm, governments would pay more benefits to people
or living longer. The point at which the decline begins
o level off will be influenced by the relative strength of
hese factors.

No one really knows where and when progress will
tall. Figure 6 depicts progress stalling at about 1.6
ounds per capita and more snuff being consumed

igure 6. Trends in per capita consumption of various to-
acco products—United States, 1880–2004 and possible pro-

ection to 2060.

igure 7. Trends in per capita consumption of various to-
acco products—United States, 1880–2004 and extremely

ndesirable projection to 2060.
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han cigarettes (some cigarette smokers may substitute
he use of snuff to try to reduce harm without giving up
obacco). Figure 7 would eventuate if pro-tobacco
orces overwhelmed health-promoting activities, a sce-
ario that is possible, given that tobacco companies
trive to maximize shareholder value. It should serve as

reminder of what could happen in the absence of
igilance and diligence on the part of those concerned
ith protecting public health. These and multiple
ther scenarios are possible.
Gray and colleagues121 describe a long-term policy

ption in which cigarettes and other tobacco products
re replaced by clean nicotine, defined as nicotine that
s free of toxic tobacco products to an extent that would
ass regulatory approval. As science advances, other
cenarios (e.g., discovery of safe, attractive, and effec-
ive alternative reinforcing strategies and treatments)

ay also become reality. Regardless of which scenarios
ome into play, concerns are frequently raised about
he economic impact of declining cigarette sales.122,123

arner and his colleagues,123 using a macroeconomic
imulation model, demonstrated that as tobacco con-
umption falls, employment rises in eight nontobacco
egions (44 states) and drops only in the Southeast
obacco region. Overall, there would be a gain in
mployment. As Warner124 and Chaloupka (submitted
ook manuscript) argue, the money that is spent on
obacco does not go away. Rather, it is spent on other
egments of the economy, stimulating job maintenance
nd creation. Warner124 estimates that 400,000 jobs
xist in the U.S. in the tobacco segment of the economy
nd contrasts that number with the �400,000 smoking-
ttributable deaths that occur annually. So 1 year of
mployment comes at the expense of one person losing
5 years of life from a disease caused by the product
upporting the job. Because money not spent on to-
acco would be spent on other goods and services, the

ob is replaceable. The life, however, is not.

onclusion

his article has incorporated a holistic approach to
nderstanding and controlling the tobacco epidemic.
ontinuation of the progress that has been achieved
ill require application of the what is already known,

or as former U.S. Surgeon General David Satcher
tated, “Our lack of greater progress in tobacco control
s more the result of failure to implement proven
trategies than it is the lack of knowledge about what to
o.”77 In addition to the political will to make health-
romoting policy decisions, the public also should
enefit from scientific advances that help us to better
revent initiation and promote cessation of tobacco
se.

y thanks to Karl Wende, PhD, for assistance with data for

he figures.
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Articles

obacco Industry Marketing, Population-Based
obacco Control, and Smoking Behavior

ohn P. Pierce, PhD

bstract: Two of the major influences of cigarette smoking behavior are tobacco industry marketing
and public health tobacco-control activities. These vie with each other to influence the
proportion of each generation who initiate smoking, the intensity level reached by
smokers, and the time before smokers are able to quit successfully. This article provides a
brief summary of the evidence associating tobacco marketing practices (organized under
the four “Ps” of marketing), with smoking behavior. The evidence for causality in this
association is considered convincing.

Publicly funded, comprehensive, statewide tobacco-control programs were introduced into
the United States in the late 1980s, with money either from tobacco taxes or from legal
settlements of states with the tobacco industry. These programs use organized statewide
approaches to implement current recommendations on “best practices” to discourage
tobacco use, recommendations that have changed over time. During the 1990s, “best
practices” evolved to include protection against secondhand smoke, sale of cigarettes to
minors, and restrictions on tobacco advertising. Evaluations have been published on four
statewide tobacco-control programs (Sydney/Melbourne, California, Massachusetts, and Flor-
ida) and a national program aimed at youth (American Legacy Program). For each program,
there was a positive association with reduced smoking. The evidence supporting the conclusion
that tobacco-control programs reduce smoking behavior is evaluated as strong.
(Am J Prev Med 2007;33(6S):S327–S334) © 2007 American Journal of Preventive Medicine
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n 1931, Count Corti concluded his definitive his-
tory of tobacco smoking with a prediction that
future efforts to curtail the spread of smoking

ould “result only in a miserable fiasco.”1 He based this
onclusion on the history of 400 years of tobacco
moking outside of the Americas that included many
ruitless attempts by powerful governments and churches
o curtail this behavior. At the time of his writing, tobacco
moke was generally viewed as beneficial to health and
igarette smoking was rapidly taking over as the predom-
nant form of tobacco consumption. During both world
ars, cigarettes were provided free to solders; this resulted

n a large increase in cigarette smoking.2 In addition,
rom its inception in the late 1880s, the tobacco industry
as used large-scale advertising campaigns to promote
ales. Between 1930 and 1950, per capita cigarette con-
umption doubled in the United States.

However, Corti could not foresee the dramatic change
hat would occur 20 years later, when scientific research

rom the Cancer Prevention and Control Program, Moores UCSD
ancer Center, University of California, San Diego, La Jolla,
alifornia.
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i
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901. E-mail: jppierce@ucsd.edu.

m J Prev Med 2007;33(6S)
2007 American Journal of Preventive Medicine • Published by
abeled cigarette smoking as the cause of the rapidly
rowing epidemic of lung cancer.3,4 The early evidence
f this link to cancer led to the first national survey on
moking in 1955.5 At that time, only 21% of U.S. men
ad never smoked. Cigarette smoking was still increas-

ng in women; approximately 50% of young adult
omen had smoked. Among male and female ever-

mokers, only 10% were former smokers. The rate of
uccessful quitting among regular smokers increased
rom approximately 0.5% per year prior to the 1950
cientific publications on the health consequences of
moking to just over 1% per year by 1955.5

In the U.S., public health consensus that smoking
aused lung cancer was reached with the landmark Sur-
eon General’s report in 1964.6 This year marked the start
f an ongoing tobacco-control program that has progres-
ively evolved and strengthened over time. In 1999, the
enters for Disease Control and Prevention (CDC) sum-
arized the evidence from demonstration programs in its

ublication Best Practices for Tobacco-Control Programs.7

opulation Behaviors to Target Reduction of
obacco Use

s lung cancer is a disease caused almost entirely by
igarette smoking,2,6 the study of how smoking behav-

or is related to this disease provides a good focus for

S3270749-3797/07/$–see front matter
Elsevier Inc. doi:10.1016/j.amepre.2007.09.007
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ehaviors that should be targeted by tobacco-control
ampaigns. There is scientific consensus that the vast
ajority of lung cancer incidence can be attributed to

xposure to cigarette smoke. Indeed, the best models
f lung cancer indicate that rates vary with the power
unctions of both duration of smoking and daily con-
umption level.8,9 In these models, duration of smoking
s raised to the power 4 or 5, although this term also
ncludes the variation with age, and the rates of all
ancers rise rapidly through middle and older ages.10

he number of cigarettes smoked per day is raised to
he 2nd power in these models. Thus, both the dura-
ion of smoking and the intensity of smoking have a

ajor impact on health outcomes. To minimize health
onsequences, public health goals need to reduce
nitiation, promote cessation, reduce consumption in
ontinuing smokers, and prevent exposure to second-
and smoke in nonsmokers.

nitiation of Smoking

he first national survey of smoking behavior in the
.S. identified that most smokers started smoking

egularly between the ages of 14 and 24 years.5 How-
ver, smoking initiation is widely viewed as a process
hat starts with cognitions about smoking.11 These
ognitions have been combined into a measure called
usceptibility to smoke,12 which has been shown consis-
ently to be a strong predictor of who will experiment
ith smoking (odds ratio [OR] consistently in the
.7–2.2 range).13–16 In the U.S., there is consensus that
nyone who has smoked 100 cigarettes in their lifetime
as established a smoking behavior.2 Not all those who

igure 1. Smoking initiation status by age in California. 2002
xperiment go on to become established smokers. The i

328 American Journal of Preventive Medicine, Volume 33, Num
onsensus estimate is that approximately 50% of exper-
menters will progress to become established smokers.

Figure 1 shows the distribution of smoking status by
ge for a representative sample of California adoles-
ents and young adults in 2002. Committed never-
mokers are the lowest level on this continuum and
nclude approximately 50% of each age group from 12
hrough 29 years. The next largest classification for
arly adolescents is susceptible never-smokers. Smoking
xperimentation starts as young as 12 years17 and
ontinues until around 21 years;18 at that age, there are
ew never-smokers who are susceptible to start smoking.
stablished smoking starts at around age 14 years and

evels off in the early 20s. People who become daily
mokers do so starting at around age 16 years and most
ppear to have achieved this level by their early 20s.

moking Intensity and Cessation

s previously noted, established smokers can be daily or
ondaily smokers. To avoid the number bias associated
ith reporting in units of half-packs, daily smokers are
ften divided into the following three levels of intensity:

ight smokers, smoking less than 15 cigarettes/day;
oderate smokers, smoking 15–24 cigarettes/day; and

eavy smokers, smoking 25 or more cigarettes/day.2

rom 1974 through 1985, a consistent one quarter of
mokers were heavy smokers.19 There were also non-
aily smokers that were former daily smokers who
ransition in and out of daily smoking. There is exten-
ive evidence that in any given year, a high proportion
f smokers make a quit attempt that lasts for at least a
ay2; however, the majority of these quit attempts result

fornia Tobacco Survey.
n relapse within a week. The probability of relapse

ber 6S www.ajpm-online.net
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oes not get below 5% until the quit attempt has lasted
t least 12 months, and quit attempts over this duration
re labeled successful.20

The age distribution of this smoking intensity and
uitting continuum is presented for a national sample
f smokers from 2002 to 2003 (see Figure 2). Starting
ith people in their early 60s, each younger age group
ad a higher proportion classified as never-smokers
did not smoke 100 cigarettes in their lifetime). Cur-
ent smokers made up approximately 20% of the
opulation from age 18 through 50 years. The propor-
ion of heavy smokers (�25 cigarettes/day) has de-
lined with age and is considerably below 25% for all
mokers in recent cohorts. A small and fairly consistent
roportion of each age group is recent smokers (quit
ithin past year). As smokers age, they are much more

ikely to become successful quitters. In this 2003 sam-
le, approximately half of ever-smokers had successfully
uit by their early 50s. The current rate of successful
uitting has been estimated at 3%–4% of smokers per
ear, and there is little difference in this rate between
ounger and older smokers.21

he Influence of Tobacco Industry Marketing
f Cigarettes

arketing is the business of building demand for a
roduct and is often divided into four categories:
roduct presentation, unit price, promotion, and place-
ent. Building product demand involves encouraging

on-users to experiment and become regular users, as

igure 2. Age distribution of smoking intensity and smok
upplements-Current Population Surveys, 2003.
ell as incentivizing current users not to quit or former t

ecember 2007
mokers to start using again. Cigarettes are a legal
roduct and the U.S. has relatively few restrictions on
obacco-marketing practice.

roduct Presentation

resentation includes the size of the packet and its
unctioning in obtaining a cigarette, along with the
olors and text on the package. Standard package size
n the U.S. has been 20 cigarettes, which seems well
uited to the size of pockets and purses. Providing
maller quantities for sale has been attempted in differ-
nt countries. In the U.S., this has been achieved by
erchants breaking open packs and selling smaller

uantities of cigarettes.22 Restrictions on product pack-
ging have focused on requiring warning labels; in
ifferent countries, this has involved regulating the
ontent, minimum text size, and color presentation of
he warnings. The U.S. courts prohibit tobacco compa-
ies from implying health benefits through using mis-

eading terms such as “light,” “mild,” or “low-tar”, or
hrough other indirect means.23 Similar restrictions
xist in Europe, Canada, Australia, and other countries,
nd are part of the World Health Organization (WHO)
ramework convention on tobacco control (FCTC).24,25

ery limited Surgeon General warning labels on the
ealth risks of smoking were introduced in the 1960s in

he U.S.; although they have been changed twice, these
inimal warning labels remain in effect. Other coun-

ries (e.g., Canada, Australia, Brazil, Thailand, Finland)
ave been more aggressive in replacing product adver-

status from a national sample of smokers. Tobacco Use
ising on the pack with counteradvertising. Starting in

Am J Prev Med 2007;33(6S) S329
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ecember 2000, Canada required their cigarette labels
o feature one of 16 full-color and sometimes graphic
ealth warnings that cover more than 50% of the front
nd back of cigarette packages. A study of the effective-
ess of these labels demonstrated that over half of
mokers were influenced emotionally by the labels, and
hese smokers were more likely to quit or reduce their
moking behavior.26 A recent multicountry survey sug-
ests that smokers are more likely to notice such labels
nd to think that they are effective.27 The WHO in its
rst public health treaty, the Framework Convention
n Tobacco Control,28,29 calls for large, clear health
arnings that cover at least 30% of the principal display
reas on the pack surfaces.

nit Price

t is a fundamental tenet of economics that, all else
eing equal, higher prices lead to reduced demand.
ith highly addictive substances such as cigarettes, past

onsumption is an important determinant of consump-
ion choices, even in the face of significant price
ncreases. The literature has been reviewed numerous
imes and all of the reviews concluded that price has a

ajor impact on smoking behavior.30,31 Many studies,
sing both individual- and aggregate-level data, have
stimated the price elasticity of demand for cigarettes,
he percentage change in the demand from a 1%
ncrease in price. These studies provide a very consis-
ent estimate that cigarette price elasticity is between
0.3 and �0.5.32 There are three separate effects

ssociated with an increase in cigarette price: many
mokers reduce their intensity of smoking, some smok-
rs use a price increase as a cue for quitting, and there
s a decline in the proportion of young people progress-
ng to regular smoking after experimentation.

romotion

he right to advertise tobacco products on television
nd in other broadcast media was removed in 1971 in
he U.S. Following this ban, there was a marked decline
n incidence of initiation of adolescents aged 14–17
ears; this remained in effect through the mid-1980s,
uggesting that restricting advertising might be effec-
ive in decreasing product use for those under the legal
ge to purchase cigarettes.33 This declining trend in
dolescent smoking was associated with an increasing
rend in the amount of money expended on advertising
nd promotions by the tobacco industry.32 There has
lso been a dramatic re-orientation of how the tobacco
ndustry spends its promotional dollar. In 1990, 30% of
he $3.7 billion total expenditures were on traditional
dvertising line items, including outdoor advertising,
agazines, point-of-sale advertising, and direct mail. By

003, this type of advertising represented only 3% of
romotional expenditures. In 2005, approximately $10

illion was spent on providing price discount promo- t

330 American Journal of Preventive Medicine, Volume 33, Num
ions to merchants and the annual expenditure on
romoting cigarettes was approximately $60 for every
dult in the country, or approximately $300 per year for
very smoker in the country.34

These tobacco-industry, price-subsidizing promotions
ay have overcome the downward pressure of higher

rices on initiation of regular smoking.33 Time–series
tudies of innovative tobacco-industry campaigns that
ere established to launch products to a new demo-
raphic group also demonstrated that significant adver-
ising in the mass media could bring new users into the
moking market; the new users were primarily between
he ages of 14 and 17 years.35,36

Additionally, longitudinal studies have identified that
hese advertising campaigns appeared to work the way
hat theory suggested that they would. Communication
heories suggest that to be effective, non-users need to
e engaged with advertising messages so that they
ecome curious about trying the product.37 These
heories argue that there should be a hierarchy of
ffects that target individuals receptive to the advertis-
ng message, so they are not only exposed to it, but also
ike the message and act on that liking. Such receptivity
s correlated with smoking behavior38 and predicts
hich committed never-smokers will experiment with

moking over a 3-year period,14 as well as which com-
itted never-smokers will be adult smokers 6 years

ater.39 As envisioned by advertising theories, adoles-
ents who are receptive to cigarette-brand advertising
re also more likely to be curious about smoking,
ncreasing the probability of experimenting with smok-
ng.40 Recent reviews of this literature on the effect of

arketing in smoking initiation have concluded that
he results of the nine published longitudinal studies
re consistent in their evidence that receptivity to tobacco
dvertising and promotions is predictive of later smoking
mong nonsmokers and early-stage smokers.41–43

During the 1990s, the growth of this evidence on the
ffectiveness of tobacco marketing in encouraging ad-
lescents to start smoking led to further restrictions on
he marketing practices of the tobacco industry, as part
f the negotiated Master Settlement Agreement (MSA)
etween tobacco companies and State Attorneys Gen-
ral in 1998.44,45 Ecologic evidence of the effectiveness
f these restrictions is that they coincided with a
ownturn in adolescent smoking following 10 consec-
tive years of increasing rates. This evidence is consis-
ent in a number of surveillance data sets including the

onitoring of the Future (MTF) surveillance system,
hich has examined smoking behavior in a random

ample of high school students every year since 1976.46

lacement

lacing tobacco products in movies also is a well-
ecognized form of marketing. The price of this adver-

ising varies with the character who uses the product (a

ber 6S www.ajpm-online.net
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ero using a product is priced highest) and whether or
ot use of the product helps with the plot.47–49 Two

ongitudinal studies demonstrated that young adoles-
ents whose favorite movie stars smoke on screen or
ho are exposed to a large number of movies portray-

ng smokers are more likely to start smoking.50,51 A
arge, national, random sample of young teens (aged
0–14 years) identified that those who were most
xposed to smoking in movies were 2.6 times more
ikely to have started smoking than those in the lowest
ategory of exposure.52

Placement of displays and advertising at the point of
ale can also be considered under this heading. Ciga-
ette pack displays have been associated with increased
tudents’ perceptions about the ease of purchasing
igarettes53,54 and for promoting brand recall. One
tudy suggests that point-of-sale advertising is associated
ith encouraging youth to try smoking.42

ummary

here is now considerable evidence on the association
f tobacco-industry marketing and smoking behavior
rom many different studies using a variety of research
esigns. This evidence that tobacco marketing encour-
ges smoking initation is evaluated as convincing.

he Influence of Population-Based Tobacco-Control
rograms

obacco-control programs are coordinated community-
ide programs aimed at reducing tobacco usage. Early
vidence of successful community programs appeared
n the 1970s, when both the North Karelia Project55

nd the Stanford Three Communities Project56 dem-
nstrated that a community-wide program could lead
o population behavior changes. In the early 1980s, a
tatewide “Quit for Life” program in Sydney, Australia
ocused on innovative and provocative mass-media mes-
ages delivered through paid television, radio, and
ewspaper advertisements and was shown to effectively
educe prevalence.57–59

Comprehensive statewide tobacco-control programs were
ntroduced in the U.S. in 1988, when California voters
pproved part of an excise tax increase to be used in a
obacco-control program.60 The goal of the California pro-
ram (1990–present) was to change the social norms sur-
ounding tobacco, to affect all smoking behavior (adult and
outh) by implementing “best practices” strategies for to-
acco control, using research and development activities to

mprove the knowledge base for best practices. The paper
escribing the start of the California campaign60 docu-
ented that best practices included: (1) increasing the price

n tobacco products61; (2) conducting a mass media cam-
aign62; (3) having appropriate school curriculum and re-
trictions on smoking on school grounds63; (4) implement-

ng an appropriate service to assist smokers to quit both in T

ecember 2007
he physician’s office,64 in the workplace,65 and in the
ommunity66,67; and (5) providing locally-based community-
ducation activities.68

The following are examples of changes in best practices
hat have occurred after the start of the California program
nd demonstrate the importance of having a comprehen-
ive program that can adjust to new developments. In
992, the Environmental Protection Agency (EPA)
lassified secondhand smoke as a Group-A carcino-
en.69 Using technical support from the local programs
nitiative of the California statewide program, local
dvocates were successful in obtaining a plethora of
ocal ordinances, which eventually led California to
ass the first statewide smoke-free workplace law in the
ountry in 1994. Additionally, smoke-free public school
ampuses were mandated by 1996.70 In 1992, Congress
ade substance-abuse block grants from the federal

overnment contingent on state performance in pre-
enting minors from purchasing tobacco products.
rior to this amendment, purchase tests in many Cali-
ornia cities demonstrated that minors could purchase
obacco over 80% of the time.71 The final regulations
n this law were published in 1996 and required
tatewide surveys to demonstrate achievement of a sales
iolation rates that did not exceed 20%.72 The Califor-
ia program was one of the leaders in the nation in its
ggressive enforcement practices and quickly met the
tandard.72,73 Another example is the evidence that
obacco advertising and promotions encourage youth
o start smoking. While the first suggestive evidence was
resented in 1991, the first time-series evidence was
resented in 1994, and the key evidence from cohort
tudies came from studies designed to help evaluate the
alifornia program.14,39 Three major California cities
San Francisco, Los Angeles, and San Diego) had
mplemented ordinances restricting tobacco advertis-
ng before the MSA was enacted.44

igure 3. 30-day smoking prevalence by school grade. Youth

obacco Survey, 1998–2005.

Am J Prev Med 2007;33(6S) S331
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As the most populous state in the nation, smoking
ehavior in California was compared with the rest of
he nation to assess the impact of the program. Using a
ignificant pre-program period to establish baseline
rends, both per capita cigarette sales and adult smok-
ng prevalence declined as a result of the California
rogram.74 The program that operated throughout the
990s has been demonstrated to significantly increase
uccessful quitting. However, this effect was limited to
dults under 35 years of age.21 The California program
lso was associated with a decline in consumption
mong older adult smokers,75 and with a major decline
n adolescent smoking.76

Massachusetts was the second state to implement a
arge tobacco-control program in 1993, with a voter
nitiative directing support from a tobacco excise tax
ncrease. Although modeled on the multicomponent
alifornia program, Massachusetts was characterized by
strong mass-media campaign and support from local
oards of health and health departments.77 Use of
igarette-sales data for evaluation of the Massachusetts
rogram was complicated by evidence of significant
ut-of-state purchases because of the proximity of New
ampshire. The Massachusetts program was shown to

e associated with a larger decline in prevalence than
ccurred in states without a program,78,79 and the
ffect was seen in college students.80 There is also
vidence that the program may have reduced adoles-
ent progression from experimentation to established
moking.81 However, the program effect in reducing
revalence was not seen in all groups, with a lack of
ffect noted among women, the lower educated, and
inority groups.77 This program was similar to Califor-
ia (both were funded following a voter initiative
rocess) but unlike California, this process did not
equire a supermajority of the legislature to remove the
rogram. The Massachusetts program was effectively
liminated approximately 10 years after it began.77

A very different approach was taken by the Florida
obacco pilot program. This program was established
ith monies the state received from its 1997 lawsuit

ettlement with the tobacco industry. The program
nitially was managed directly from the governor’s
ffice before it was transferred to the health depart-
ent and focused on youth smoking only, with input

rom Florida youth in planning the program focus and
aterials. The signature component of this program
as the “Truth” multichannel media campaign that was
oordinated with public events. A youth group called
tudents Working Against Tobacco was established and
upported; in the first few years, chapters were active in
ll 67 counties. This campaign directly attacked the
mage of smoking as cool and rebellious,32 and a
ownward trend in smoking behavior among youth was
eported over a number of years82,83 The most recent
ata are presented in Figure 3, which show a consistent

ecline in smoking rates within each school grade over f

332 American Journal of Preventive Medicine, Volume 33, Num
he duration of the program. While early evidence
uggested that this decline was markedly different to
hat observed in other states that did not have tobacco-
ontrol programs,84 a definitive analysis of the compar-
tive adolescent data has not yet been presented. The
lorida program was discontinued in 2003.
Following the Florida lead of using settlement monies

o conduct a population campaign against smoking, the
merican Legacy Foundation was established as part of

he MSA.85 This foundation was established in 2000 for
he express purpose of conducting a national education
ampaign, the first national antismoking campaign in the
.S., aimed at discouraging tobacco use among youths.
his campaign focused on a national media purchase that
veraged $100 million per year during its first few years.
he advertisements used in this campaign used graphic

mages aimed at exposing the death and disease caused by
he manipulative marketing practices of the tobacco in-
ustry. Evaluation of this campaign used the largest and

ongest-running youth surveillance system for substance
se, MTF.86 This study reported that national smoking
revalence among all high school students declined from
5.3% to 18.0% between 1999 and 2002 and that the
Truth” campaign accounted for approximately 22% of
his decline. While the American Legacy Foundation
ontinues its aggressive tobacco-control program, there
as a significant drop in tobacco settlement revenue in
004 that has resulted in a smaller overall program than in
he first 5 years.

In what is considered to be a major marketing
nitiative, Altria (parent company of Philip Morris) has
reated a website and materials that suggest that the
ompany is an appropriate clearing house for all infor-
ation on the health consequences of tobacco, as well

s for ways to reduce tobacco use among minors. They
ave conducted a number of well-publicized advertis-

ng campaigns (e.g., “Think. Don’t Smoke”). The to-
acco industry also has provided grants-in-aid for
chools to purchase the “Life skills training program,”
hat has been evaluated as a model smoking-prevention
urriculum with evidence from randomized trials that
uggest it can reduce smoking.87–89 The tobacco-industry
prevention” advertising campaigns have been demon-
trated to have effects more likely to increase than
ecrease smoking.88 Tobacco industry documents
oted in their internal evaluation of the “Life skills”
urriculum that it did not reduce smoking behavior
fter the second year of operation. However, this neg-
tive evaluation had no impact on the industry grant
rogram to schools to promote the program.90

ummary

he evaluation of the effectiveness of tobacco-control
rograms to influencing cigarette smoking behavior has
een compromised by a somewhat roller-coaster ride with

unding. Numerous programs, funded initially with to-
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acco settlement agreement monies, were discontinued
hen there was a downturn in the economy. While the
alifornia program has continued to function, it has had

o survive a number of attempts by different administra-
ions to strip it of its media campaign. There also is
vidence that the tobacco industry has targeted states that
ave tobacco-control programs with marked additional

obacco marketing efforts, an endeavor aimed at blunting
he effects of the programs on smoking behavior. The
verall differential in spending in 2003 was more than 25
imes in favor of the tobacco industry. The evidence from
tudies of tobacco-control programs in Australia and
alifornia appears definitive, and studies from other

tates are supportive of an effect of tobacco-control pro-
ram. As a whole, the evidence is evaluated as strong,
lthough not yet convincing.

Evidence of the success of these tobacco-control pro-
rams has demonstrated that Count Corti was wrong
hen he concluded that attempts to introduce a smoke-

ree society would result in a “miserable fiasco.” However,
e was not wrong in indicating the strength of the
pposition to these programs. The attack on the state
rograms has come from elected representatives, many of
hom have enjoyed political contributions from the to-
acco industry. In some ways, the aggressiveness of the
ffort to close down these tobacco-control programs is, in
tself, evidence of their effectiveness.
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olicy Interventions and Surveillance As Strategies
o Prevent Tobacco Use in Adolescents
nd Young Adults

Jean L. Forster, PhD, Rachel Widome, PhD, Debra H. Bernat, PhD

bstract: Tobacco-policy interventions are designed to change the environment with the ultimate
goal of preventing young people from beginning to smoke or reducing the likelihood that
they will accelerate and solidify their smoking patterns. Several studies show that smoking
bans in the home, at school, at work, and in the community are associated with less
progression to smoking, less consolidation of experimental into regular smoking, and
more quitting among adolescents and young adults. Randomized community trials and
cohort studies support an association between enforcement of youth access laws against
businesses and lower adolescent smoking rates. Several decades of studies provide evidence
that increasing cigarette price through excise taxes reduces smoking among adolescents
and young adults, who are particularly price-sensitive. Ongoing surveillance of tobacco-use
behaviors in adolescents and young adults is essential for monitoring smoking patterns and
evaluating tobacco policies.
(Am J Prev Med 2007;33(6S):S335–S339) © 2007 American Journal of Preventive Medicine
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obacco-policy interventions are designed to
change the environment with the ultimate goal
of preventing young people from beginning to

moke and reducing the likelihood that they will accel-
rate and solidify their smoking patterns. These strate-
ies can increase the difficulty in obtaining cigarettes
rom commercial and social sources, raise the price of
igarettes, and create a normative environment where
moking is unacceptable. Policy interventions focus
nly indirectly on youth, but more specifically on the
dults and the institutions that create the environment
ithin which youth develop healthy or unhealthy be-
avior patterns. This article summarizes the evidence

or the effects of clean indoor-air policies, restrictions
n tobacco access, and tobacco excise taxes on reduc-

ng youth and young adult tobacco use. The need for
urveillance, essential for evaluating these policies, will
lso be discussed. Another article in this issue discusses
he related topics of mass media campaigns and adver-
ising and marketing restrictions.1

rom the Division of Epidemiology and Community Health, School
f Public Health (Forster, Bernat) and Department of Pediatrics,
chool of Medicine (Widome, Bernat), University of Minnesota,
inneapolis, Minnesota
Address correspondence and reprint requests to: Jean Forster,
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e
econd St., Suite 300, Minneapolis MN 55454. E-mail: forst001@
mn.edu.

m J Prev Med 2007;33(6S)
2007 American Journal of Preventive Medicine • Published by
olicies to Restrict Exposure of Youth and Young
dults to Environmental Tobacco Smoke

lean indoor-air policies are federal, state, local, and
nstitutional policies that prohibit smoking in specified
ublic places such as workplaces, schools, daycare cen-
ers, and healthcare facilities. While clean indoor-air
olicies have been in existence for more than 30 years,
he number, strength, and breadth of these laws have
scalated dramatically in recent years, including in such
ocations as bars, restaurants, and blue-collar worksites.
estaurants and bars in at least twelve countries in
urope, Africa, Asia, and Oceania are smoke-free. As of

une 2007 fourteen states in the United States have
dopted legislation that has or will result in 100%
moke-free workplaces, including bars and restaurants,
nd another seven states have 100% smoke-free bars
nd restaurants. In addition almost 500 U.S. cities have
dopted clean indoor-air policies covering workplaces,
estaurants, and/or bars that are stronger than their
tate laws.2 Increasingly, organizations are adopting
hese policies, and 66% of households report that their
omes are smoke-free.3

The primary purpose of these policies is to reduce
he health risks of environmental tobacco smoke (ETS)
xposure, officially labeled as a toxic air contaminant
y the California Environmental Protection Agency,
nd as a Group A (Human) Carcinogen by the National
oxicology Program of the National Institute for Envi-

onmental Health Sciences.4,5 These adverse health

ffects are discussed thoroughly in the 2006 U.S. Sur-

S3350749-3797/07/$–see front matter
Elsevier Inc. doi:10.1016/j.amepre.2007.09.014
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eon General’s Report. ETS exposure in children is
ausally associated with developmental problems such
s low birth weight and sudden infant death syndrome,
nd with respiratory illnesses such as bronchitis and
neumonia, chronic respiratory symptoms, asthma in-
uction and exacerbation, and middle ear infections.3

hese problems are all less likely to occur and/or
elieved by reducing exposure to ETS. Some studies
ave found that childhood exposure to ETS increases

he risk of lung cancer as an adult.3

In addition, growing evidence suggests that clean
ndoor-air policies may have a negative effect on ado-
escent and young adult smoking. These laws can
educe the visibility of role models who smoke, limit the
pportunities for youth to smoke alone or in groups
nd to exchange cigarettes with other smokers, and
iminish the perceived social acceptability of smoking.6

everal studies show that smoking bans in the home, at
chool, at work, and in the community are associated
ith less progression to smoking, less consolidation
f experimental into regular smoking, and more
uitting among adolescents and young adults.7–10

estrictions on smoking where alcohol is served are
ikely to be especially important, given the strong
ssociation between smoking and drinking in this age
roup.11 The tobacco industry has exploited this link
or young adults with their extensive tobacco promo-
ions in bars and clubs with a young adult clientele.12

olicies to Restrict Youth Access to Tobacco

here are two general ways that youth obtain
igarettes—through commercial sources such as
tores and vending machines and through social
ources such as peers, family members, or other adults.
rior to the enactment of Section 1926 (Synar Amend-
ent) of the Public Health Service Act,13 youth ob-

ained cigarettes from commercial sources with relative
ase.14–18 In an examination of 13 studies conducted
etween 1987 and 1993, the average over-the-counter
urchase success rate for minors was 67%.15 With the
ope that effectively limiting the supply of cigarettes to
outh would lead to lower cigarette use, Congress
andated in the Synar Amendment13 that all states and

erritories must enact laws that prohibit the sale of
obacco to minors and enforce these laws with compli-
nce checks by underage decoys.19

Research has shown that sale of cigarettes to youth
an be reduced through active enforcement of these
ynar laws.20–26 However, studies examining whether
hese policies reduce youth smoking have yielded

ixed results. Several early reports found that active
nforcement can reduce youth smoking;24,27,28 other
xaminations have found little or no effect.25,26,29 It is
f note that most previous published studies on the

ffects of youth access policy were conducted in small, t
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solated communities.27 In the Monitoring the Future
MTF) survey of 8th- and 10th-grade students, the
erceived availability of cigarettes began to decline in
996 after remaining steady for years, perhaps due to the
ncreased enforcement associated with Synar and U.S.
ood and Drug Administration (FDA) regulation during
his period.30,31 One recent study of cities in Minnesota
howed that youth living in communities that use compli-
nce checks and store penalties were less likely to become
mokers over time than communities that did not use
uch enforcement.32 This study is especially relevant
ince such a large number and variety of communities
ere included.
Several studies have shown that restrictions on com-
ercial access are linked to an increase in the use of

ocial sources.28,33 Youth who rely solely on social
ources of cigarettes tend to smoke less than those who
se commercial sources to get their cigarettes. Wolfson
t al.34 postulated that this is due to the fact that being
heavy smoker may be based at least partially on having

he greatest access to cigarettes. In the analysis by
arrison and colleagues35 of the 1998 Minnesota Stu-
ent Survey, teens who smoked heavily were less likely
o report that social sources were their only sources of
igarettes. The 1999 National Youth Tobacco Survey36

ound that 36.1% of high school regular smokers
ought cigarettes in a store while only 17.0% of high
chool nondaily smokers bought cigarettes in a store. A
ecent cohort study has shown that over time young
mokers who use only social sources are less likely to
ecome heavy smokers than adolescents who use both
ommercial and social sources.37

Another tactic aimed at reducing youth access is
enalizing youth for possession, use, and purchase
PUP) of tobacco. While Synar-type policies focus on
educing the supply of cigarettes to youth, PUP
olicies aim to stunt demand for cigarettes by intro-
ucing negative consequences that affect young
mokers directly. Most tobacco-control advocates do
ot favor emphasizing PUP policy because they feel it
einforces the tobacco-industry messages that to-
acco is for adults and implies that the individual
olds sole responsibility for choosing to smoke.38

urrently there is no strong evidence that PUP
nforcement reduces youth smoking rates.24,39 De-
pite this, PUP laws and enforcement of these laws
ave become extremely common in the U.S.38 A
ecent study in Minnesota demonstrated that youth
re aware of these penalties and frequently know a
eer who has been caught for a PUP violation.40

owever another study showed that applying PUP
enalties was not associated with a reduction in youth
moking over time, unlike applying penalties to
usinesses, and that cities tended to focus on one or

he other strategy.32

ber 6S www.ajpm-online.net
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obacco Excise Tax

roduct-specific (excise) taxes, in addition to applica-
le sales taxes, are levied on tobacco products at the
ederal, state, and some local levels. The federal tax on
igarettes is currently $0.39 per pack; state excise taxes
ange from 7¢ (South Carolina) to $2.46 (Rhode
sland) and average $1.046 per pack.41 The range of
tate excise taxes reflects recent large increases enacted
ia statewide referenda and as a solution for recent
udget shortfalls in many states. Beginning in 2002, 44
tates and the District of Columbia have adopted 72
xcise tax increases, averaging 43.7¢.42 In addition,
ocalities have added taxes, resulting in combined
tate–local tax rates as high as $3.66 per pack in
hicago, $3.30 in Anchorage, and $3.00 in New York
ity.41 These tax increases do not necessarily translate
irectly into price increases, because price can be
anipulated at the level of the distributor and retailer,

nd these practices vary by state. The best estimates of
he average price of cigarettes, taking into account sales
nd excise taxes and variations in mark-ups and dis-
ounts, range from $3.35 per pack in South Carolina to
6.45 per pack in New Jersey.43

Decades of econometric research show that smokers
re price-sensitive, and that increasing the price of ciga-
ettes reduces demand. Most reports indicate that adoles-
ents are at least as price-sensitive as adults; however, most
f the studies were conducted over a narrow range of
axes considerably lower than current excise taxes. Also,
outh-smoking behaviors are often less intense and habit-
al compared to adult smoking, and thus their responses
o price potentially less predictable. The largest effects of
rice are seen in heavier smokers, older-aged youth, and
en,44–47 which is consistent with reports that young,

xperimental and female smokers obtain most of their
igarettes from social sources, and are less likely to pur-
hase cigarettes.36

A series of studies using the MTF longitudinal data
rom 1978 to 1994 found a greater effect of price on
oung adult smoking than on adult or adolescent
moking. Daily, moderate, and heavy young adult smok-
ng were all negatively correlated with the price of
igarettes, and smoking cessation and regression to
ighter smoking were positively correlated.10,47

Additional studies are needed to examine the effects
f recent large tax increases on all age groups, espe-
ially young adults, whose response to price or tax
ncreases is largely unknown.

obacco Use Surveillance Systems

he primary goal of tobacco surveillance is to assess
urrent tobacco use in a given population and to assess
rends in use over time. In recent years, however,
obacco-surveillance systems have been expanded to

nclude a variety of information that may be critical for m

ecember 2007
obacco-use prevention, including access to tobacco,
erceptions and attitudes about tobacco use, media
nd advertising, school-based prevention programs,
nvironmental tobacco smoke, and cessation. These
ata are essential for guiding research, public health
rogramming, and public policy related to tobacco-use
revention. Current best practices for tobacco control
s defined by the Centers for Disease Control and
revention (CDC) include participation in national
nd state surveillance systems.48

ational Surveillance Systems

everal surveillance systems currently exist to monitor
obacco use and tobacco-use–related information na-
ionally. Many of these systems collect information on
dolescents and young adults because the majority of
revention efforts focus on these age groups. The
ajor national surveillance systems include the Youth
isk Behavior Surveillance System (YRBSS; 9th–12th
raders), the Behavioral Risk Factor Surveillance Sys-
em (BRFSS; ages 18�), the National Survey on Drug
se and Health (ages 12�), the Current Population
urvey (CPS; ages 15�), and the MTF Survey (8th,
0th, 12th, and young adults). The only national sur-
eillance system devoted solely to assessing tobacco use
nd related attitudes and beliefs is the National Youth
obacco Survey.49 This was also the first national survey

o provide estimates of tobacco use for middle school
tudents. This survey was administered in 1999, 2000,
nd every 2 years since then as a joint effort of the CDC
nd the American Legacy Foundation.

tate-Leve Surveillance

tate-level surveillance is also a component of a com-
rehensive tobacco-control program, and is critical for
ssessing tobacco-use–prevention needs of individual
tates, as well as the effects of state-level policies and
rograms on rates of tobacco use. The majority of states
ollect some state-specific tobacco-use information
hrough the Youth Tobacco Survey sponsored by the
DC. This is a self-administered classroom survey that
egan in 1998 with only three states participating,
nd is now administered in most states with some
eriodicity.

uture Directions

iven the importance of surveillance for tobacco-use–
revention assessment, planning and evaluation, plan-
ing for the ongoing collection of tobacco-related

nformation is essential. Several issues warrant consid-
ration including the need for community-level surveil-
ance, poor or non-existent data for specific popula-
ions, lack of measures of social and environmental
actors related to tobacco use, and problems with
ethods for surveillance.

Am J Prev Med 2007;33(6S) S337
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First, because tobacco-control efforts are primarily
mplemented at the state and local levels, expanding
urveillance data to include prevalence rates and trends
n communities is needed. Community prevalence data
ould be valuable to evaluate local policies and assess
ommunity-level need for tobacco prevention. These
ata would also allow for a better understanding of how
moking rates vary by community and examine how
ommunity-level characteristics influence smoking in
hose communities.

Second, expanded surveillance is warranted for spe-
ific populations that show higher rates of smoking or
ho are at high risk for becoming regular smokers.50

ore comprehensive data, for example, are needed on
rends in smoking among young adults (individuals
ged 18–24 years). This group traditionally has re-
eived less attention than adolescents because smoking
nitiation often begins at younger ages and it is legal for
outh between the ages of 18 and 24 to smoke. Young
dults, however, have the highest smoking rate of any
ge group,51 and data show that young adults who did
ot smoke previously are becoming regular smokers
uring young adulthood.52 Surveillance systems could
e very valuable in understanding factors that contrib-
te to young adult smoking and identifying effective
revention programs for this age group.
Special surveys or over-sampling should be used to

ather additional data on groups disproportionately
ffected by smoking to provide a stronger foundation
or developing effective tobacco-control programs. A
onsequence of representative sampling is that rela-
ively small groups within the population are repre-
ented by small numbers. As a result, for example, the
eported prevalence of tobacco use among the �85,000
merican Indians in Minnesota is based on 55 individ-
als surveyed over 2 years as part of the BRFSS.53 Such
number has little meaning for tobacco-use prevention
r evaluation among this group when response bias and
ultural distinctions are also taken into account.

More measures are needed, as part of surveillance
ystems, to assess how social and environmental factors
ffect rates of tobacco use. Historically, tobacco surveil-
ance focused on assessing current tobacco use and

onitoring trends over time, but little information has
een available through surveillance systems to under-
tand how and why changes in tobacco use occur.
nderstanding how social and environmental factors

re related to changes in tobacco use is important for
eveloping effective interventions that target factors
ost strongly related to tobacco use.
Finally, new methods for conducting tobacco surveil-

ance may need to be considered. Currently, many
urveillance systems rely on responses to telephone
urveys (e.g., BRFSS). Response to telephone surveys,
owever, has declined in recent years, due to advances

n telephone technology and cellular phone use.54
outh surveillance typically has been conducted in

338 American Journal of Preventive Medicine, Volume 33, Num
chools, where new constraints make data collection
ncreasingly difficult. Results may underrepresent
roups who are most likely to use tobacco. Given the
mportance of obtaining accurate estimates of the
revalence and trends in tobacco-related information
rom representative samples, new methods for obtain-
ng this information may be necessary. Research com-
ining several possible response modes, for example
ombining web-based and mailed surveys, may be an
ffective strategy for increasing response rates and
btaining representative samples in the future.55

onclusion

esearch findings support the use of policy approaches
o reduce youth tobacco use, including excise taxes to
ncrease price, clean indoor-air laws, and restrictions on
outh access to tobacco. These policies are part of a
omprehensive tobacco-control program as outlined by
he CDC, and need to be pursued at federal, state, and
ocal levels of government, as well as in private organi-
ations as applicable. Failure to adopt such proven
trategies has been likened to withholding vaccines that
re known to prevent disease. These policies and other
obacco-control strategies must be continually evalu-
ted as well, requiring surveillance efforts that include
etailed information about tobacco use and associated
ehaviors in all populations and all levels of organiza-
ion. Programs and policies without such surveillance
annot meet the demand of accountability that is
ncreasingly a part of government funding.

o financial disclosures were reported by the authors of this
aper.
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ncreasing the Demand for and Use of Effective
moking-Cessation Treatments
eaping the Full Health Benefits of Tobacco-Control Science and
olicy Gains—In Our Lifetime

. Tracy Orleans, PhD

bstract: More adults in the United States have quit smoking than remain current smokers. But 45
million adults (20.9%) continue to smoke, with highest rates among low socioeconomic
status (SES), blue-collar, and Native American populations. More than two thirds (70%) of
adult smokers want to quit, and approximately 40% make a serious quit attempt each year,
but only 20%–30% of quitters use an effective behavioral counseling or pharmacologic
treatment. The lowest rates of treatment use are seen in the populations with the highest
rates of tobacco use. Fully harvesting the last 4 decades of progress in tobacco-control
science and policy to increase smokers’ demand for and use of cessation treatments
represents an extraordinary opportunity to extend lives and reduce healthcare costs and
burden in the next 30–40 years. This paper uses the “push–pull capacity” model as a
framework for illustrating strategies to achieve this goal. This model recommends:
(1) improving and communicating effective treatments for wide population use; (2) building
the capacity of healthcare and other systems to deliver effective treatments; and (3) boosting
consumer, health plan, and insurer demand for them through policy interventions shown
to motivate and support quitting (e.g., clean indoor-air laws, tobacco tax increases,
expanded insurance coverage/reimbursement) and efforts to improve treatment access
and appeal, especially for smokers who use them least. Innovations recommended by the
National Consumer Demand Roundtable for achieving “breakthrough” improvements in
cessation treatment demand and use are described.
(Am J Prev Med 2007;33(6S):S340–S348) © 2007 American Journal of Preventive Medicine
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normous progress has been made in reducing
adult smoking prevalence from the time of the
first Surgeon General’s Report on tobacco in

964, when almost one of two adults in the United
tates were smokers, to 2005, when one of five adults
ere smokers (20.9%).1,2 The number of ever-smokers
ho have quit now exceeds the number of current

mokers in the U.S., and the proportion of current
mokers who are heavy smokers (�25 cigarettes/day)
as declined substantially over the past decade, from
9.1% in 1993 to 12.1% in 2004.2 In 2005, fewer
igarettes were sold in the U.S. than in any year since
951, when the population was half its present size.3,4

hese changes are the result of four decades of com-
rehensive science- and policy-based tobacco control
imed at denormalizing tobacco use, preventing youth

rom the Robert Wood Johnson Foundation, Princeton, New Jersey
Address correspondence and reprint requests to: C.T. Orleans,
t
hD, Robert Wood Johnson Foundation, College Road East, Prince-
on NJ 08543. E-mail: cto@rwjf.org.

340 Am J Prev Med 2007;33(6S)
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nitiation, helping addicted smokers quit, and reducing
econdhand-smoke exposure.1,2,5

These tobacco-control advances have been hailed as
ne of the greatest public health achievements of the
ast century. However, recent annual declines in adult
moking prevalence have stalled, making it virtually
ertain that the Healthy People 2010 goal of 12% adult
moking prevalence will not be reached.1,2 An esti-
ated 45.1 million American adults continue to smoke,
ith highest rates among working-class adults, those
ith least income and formal education, and American

ndians/Native Alaskans.2,4,6 Tobacco use remains the
ation’s leading cause of preventable death and dis-
ase, annually claiming 438,000 lives and accounting
or $167 billion in preventable healthcare costs and lost
roductivity—with growing socioeconomic and racial/
thnic disparities in these health impacts.7 Tobacco-use
essation confers substantial and immediate health and
conomic benefits across the lifespan, even after 50
ears of smoking.8–10 In fact, Levy et al.8 estimate that if
outh initiation were eliminated, the nation’s smoking
ate would change little in the near term; they project that

he greatest declines in smoking-attributable death and

0749-3797/07/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2007.09.003
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isease in the U.S. over the next 30–40 years will come
rom adult tobacco-use cessation.

Many of the pieces are in place for substantial
ncreases in annual cessation rates. Hard-won progress
n comprehensive national, state, and local tobacco
ontrol (e.g., clean-air laws, tobacco tax increases,
ublic education and counter-advertising, social denor-
alization) has moved us much closer to a world that

eemed almost unimaginable 25 years ago—a world in
hich “nonsmoking cues and cessation information”
ould be “persistent and inescapable,”11 generating
nprecedented support and motivation for smokers’
uitting efforts. Effective and cost-effective behavioral
nd pharmacologic treatments have been developed to
elp smokers quit and achieve long-term abstinence.9,10

oreover, these treatments are increasingly covered by
nsurers and accessible through primary care offices,
rovider organizations and health plans, pharmacies,
elephone quitlines, and emerging online services.12,13

nfortunately, the hoped-for progress in national
moking and quitting rates has not occurred. While
0% of current adult smokers want to quit, only about
0% make a serious quit attempt each year, and the
ational annual quit rate has not changed much over

he past 20 years.2,4

Clearly, continued progress in reducing tobacco use
nd increasing cessation attempts and successes among
.S. adults will require comprehensive tobacco-control
olices that address both initiation and cessation and
ill reach all smokers. However, to reap the fullest
ealth benefits of the impressive tobacco-control sci-
nce and policy gains achieved in the past 4 decades,
ver the next in 4 decades, tobacco-control efforts must
ocus more intentionally on increasing the demand
or and use of effective smoking-cessation treatments
mong current smokers and quitters. Today, the vast
ajority of U.S. smokers who try to quit still are doing

o “on their own,” without the benefit of treatments
emonstrated to achieve quit rates substantially higher
han current 5%–7% “unaided” quit rates.9,14 In 2000,
nly 20%–30% of U.S. quitters reported using an
vidence-based treatment, only a modest increase from
he 15% reported in 1986.15 And, disparities in treat-

ent use continue to compound disparities in tobacco
se; smokers with the least income and education, who
ry as often to quit as others, are the least likely to use
ffective treatments, and the most likely to fail when
hey make a serious quit attempt.2,4,6,13 Strategies that
an increase the reach, appeal, and use of effective
essation treatments hold untapped potential to reduce
verall adult smoking prevalence and growing dispari-
ies in tobacco use and tobacco-caused death and
isease.
To realize this potential, six leading U.S. tobacco-

ontrol funders—the American Cancer Society (ACS),
merican Legacy Foundation (ALF), Centers for Disease

ontrol and Prevention (CDC), National Cancer Insti- s

ecember 2007
ute (NCI), National Institute on Drug Abuse (NIDA),
nd Robert Wood Johnson Foundation (RWJF)—recently
oined forces to organize and fund a multidisciplinary,

ultisector Consumer Demand Roundtable with the
im of identifying strategies and innovations that could
ead to “breakthrough improvements” in treatment
emand, use, and disparities in the next 5 years (www.
onsumer-demand.org). The Roundtable’s chief find-
ngs and recommendations will be released in a 2007
eport.

This paper uses the model outlined in Figure 1, a
odel developed to help guide broader cancer control

nd health promotion research-to-practice efforts, to
ategorize the major challenges and opportunities ad-
ressed by the Roundtable.14–17 It illustrates the need

o work simultaneously on three fronts: (1) strengthen-
ng “science push” by proving, improving, and commu-
icating effective treatments for wider population use;
2) building the capacity of relevant systems and insti-
utions to deliver them; and (3) boosting demand, or

arket “pull,” for these treatments among consumers,
ealthcare purchasers, and policymakers. The next sec-

ions highlight selected accomplishments and innova-
ions in each area with the potential, when combined,
o bring about substantial reductions in adult smoking
revalence and in needless tobacco-caused death, dis-
ase, and healthcare burden in the next 30–40 years.

cience Push

he science base for efforts to expand cessation-treatment
se and reach is a strong one. Formal clinical practice
uidelines based on over 6000 articles using well-
stablished measures for assessing long-term effective-
ess have identified efficacious and cost-effective inter-
entions (behavioral and pharmacologic) that can be
elivered at a population level in a variety of settings
nd modalities (e.g., healthcare, community, quitline,
nline), and in many cases individually tailored or
argeted to the needs of priority populations.9 Table 1
ummarizes the treatments that received a grade of “A”
or strength of evidence based on a consistent pattern
f findings from multiple, well-designed efficacy and
ffectiveness trials. The odds ratios (ORs) reported in
he guidelines for these treatments range from 1.3 to
.8, with most doubling quit rates compared to unaided
uitting, usual care, placebo, no medication, or other
ontrols, and with absolute long-term quit rates ranging
rom 10% to 30%.9,18

The brief primary care intervention known as the
A’s (Ask every patient about tobacco use; Advise all
mokers to quit; Assess quitting readiness; Assist those
ho are ready to quit with brief cessation counseling
nd appropriate medication and those who are not with
rief motivational counseling; Arrange follow-up for
ontinued support and intervention and more inten-

ive treatment if needed) deserves special attention

Am J Prev Med 2007;33(6S) S341
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iven that 70% of smokers see their physicians each
ear.9,19–21 The National Commission on Prevention
riorities recently identified the 5A’s intervention as
otentially the single most effective and cost effective of
ll clinical preventive services recommended for adults
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342 American Journal of Preventive Medicine, Volume 33, Num
n the general population, with estimated cost savings
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urrent rates of delivery of the 5A’s and ideal rates of
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imilar “delivery gaps” for all the other clinical preven-
ive services recommended for adults in the general
opulation combined (e.g., breast, colon, and cervical
ancer screening, cholesterol and blood pressure screen-
ng, screening/counseling for problem drinking, influ-
nza vaccine). Given the magnitude of its potential to
mprove population health, and reduce healthcare
osts, burden, and disparities, the Institute of Medicine
IOM) identified this intervention as one of the top 20
riorities for all national healthcare quality improve-
ent efforts.21

As Table 1 shows, the 2000 guideline panel reviewed
nd did not recommend self-help materials alone,
cupuncture, or hypnosis. The panel did not review
ombined counseling/pharmacologic treatments, emerg-
ng computer-tailored and online behavioral interven-
ions, or two newly FDA-approved efficacious medications
nicotine lozenges, varenicline), and it recommended
urther research for adolescent smokers and for smok-
rs with psychiatric comorbidity and/or chemical de-
endency.9,10,22 Several of these topics will be reviewed
s part of the 2008 guideline update that is now
nderway. “A-rated” guideline treatments were recom-
ended for wide population use, with appropriate

recautions in medically high-risk groups, and with
ultural tailoring for smokers in racial/ethnic minority
opulations.9,23,24 The guideline update will also review
ew data from population-level trials, such as those
ecently reviewed by Cummings and Hyland,25 explor-
ng why increased use of over-the-counter nicotine
eplacement products has not influenced quit rates
ore substantially in the population at large (e.g.,

ossible use by less motivated quitters and/or by non-
uitters seeking short-term relief from nicotine with-
rawal in smoke-free environments).
These science-based guidelines have been widely

romoted to healthcare providers, health plans, policy-
akers, and advocates, and have furnished a powerful

ationale for many healthcare practice, systems, and
olicy changes. These advances have included increases

n: (1) the numbers of primary care providers routinely
ssessing tobacco-use status and advising smokers to
uit, (2) the tracking and reporting provider quitting
dvice and assistance as core healthcare quality mea-
ures, and (3) healthcare benefits and coverage for
obacco-cessation treatments.9,10,12–14,25,27–30 One of the
hief “lessons learned” from these successes is that
imply having strong scientific evidence and respected
vidence-based guidelines is not enough. Strategic lead-
rship, advocacy, and communications have been crit-
cal to translating this science base into policy and
ractice.5,10,13,26,27

These strong science-based guidelines have not,
owever, been widely communicated or promoted to
onsumers—to smokers and their families. Recent sur-
ey and focus-group data reveal wide public uncertainty

bout the value of these treatments, reflected in diffi- a

ecember 2007
ulties discriminating effective and ineffective aids and
n wide misconceptions about the harms of nicotine
eplacement therapy (NRT) use. For instance, a 2006
WJF national telephone survey of 1076 U.S. adults
ged 18 and over (21% smokers, 47% with a high
chool education or less, 67% Caucasian) found limited
ublic knowledge about effective versus ineffective
reatments.31 This survey asked which of 13 different
reatments (seven evidence-based, six non-evidence-
ased) they believed had been “proven effective” to
elp smokers quit, typically doubling a quitter’s
hances of success.27 While more than half rated get-
ing help from a doctor or other healthcare profes-
ional (77%), going to a stop-smoking clinic or class
73%), and nicotine patches (58%) as effective, fewer
han half placed Zyban/Wellbutrin (47%), NRTs
37%–45%), and using a telephone quitline (24%) in
his category. In fact, unproven acupuncture (32%),
ypnosis (39%), and quit-smoking programs offered by

obacco companies (32%) were more often endorsed
s “effective” than quitlines. McMenamin et al.32 docu-
ented similar misconceptions among Medicaid en-

ollees and found that the perceived effectiveness of
aried tobacco-dependence treatments was significantly
elated to their use in this low-income population.
here is growing evidence as well for public doubt and
isconceptions about how over-the counter (OTC)
RT products work, with many smokers, particularly

hose in low socioeconomic status (SES) and racial/
thnic minority populations, concerned about their
afety and addiction potential.25,33 Bansal et al.34 re-
ently surveyed adult smokers and found that only 60%
greed that nicotine patches and gum improved smok-
rs’ chances of quitting, and that fewer than half
elieved that these products were less likely than ciga-
ettes to cause a heart attack.

Compounding these misperceptions and uncertain-
ies, evidence-based cessation products and services are
acing growing competition from new tobacco products
romoted for “harm reduction,”35,36 from record-level
obacco industry spending ($15.15 billion/year) on
igarette advertising and promotion,37 and from a
rowing proliferation of untested and unproven “mir-
cle cures” and remedies (e.g., laser therapy, herbal
emedies) exempt from U.S. Food and Drug Adminis-
ration (FDA) and Federal Trade Commission (FTC)
abeling and advertising regulations.38,39 These factors
ombine to make effective consumer-oriented market-
ng and communications for evidence-based treatments

ore important now than ever. Direct-to-consumer
arketing has been shown to help “demystify” and

nhance the appeal and use of quitline services40; to
oost the use and perceived effectiveness of NRT41; to
enerate greater treatment use when targeted specifi-
ally to underserved priority populations, including
acial/ethnic minority smokers42; and to boost quit

ttempts, quit rates, and treatment use.40–42 The intro-

Am J Prev Med 2007;33(6S) S343



d
v
c
2
d
n
h
t
v
m
p

D

P
c
e
t
h
n
(
c
a
t
p
o
d
s
t
c
a
c
g
v
e
t
c
v
g
m
p
c
r
m
m
c
a
n
t
s
o

t
t
a
a
t

q
m
b
a
t
u
N
a
“
c
s

g
s
m
m
p
l
a
A
c
q
a
c
i
v
b
l
R
A
A
p
i
r
f
7
f
t
p
i
g
i
t
e
b
l
o
q
g
d
r
t
t

m
p

S

uction of new medications (i.e., nicotine lozenges,
arenicline)10 and the direct-to-consumer marketing
ampaigns for them, and the release and promotion of
008 U.S. Public Health Service (PHS) guideline up-
ate28 will create new opportunities to boost the aware-
ess, appeal, and use of treatments that work and to
elp smokers discriminate effective and ineffective quit-

ing aids. They also will provide the context for inno-
ative theory-driven studies to explore consumer treat-
ent perceptions, expectations, and decision-making

rocesses.

elivery Capacity

olicymakers and healthcare, public health, and tobacco-
ontrol leaders and advocates have succeeded in greatly
xpanding the nation’s capacity to deliver effective
reatments over the past decade. Remarkable changes
ave occurred in the healthcare system. An increasing
umber of national, state, and professional groups
medicine, nursing, pharmacy, dentistry, mental health,
essation specialists) offer cessation-related training
nd assistance to deliver brief cessation advice and
reatment.10,12,13 Based on evidence that healthcare
rovider training alone is not sufficient in the absence
f systems supports to increase cessation-treatment
elivery,9,43 the proportion of health plans using some
ystem to identify smokers has risen from 15% in 1997
o 91% in 2003,38 and the majority (over 60%) of smokers
urrently report physician advice to quit—advice that is
ssociated with increased use of effective smoking-
essation treatments (counseling, medication) and with
reater patient healthcare satisfaction.12,13,19,32,44 Ad-
ances in health information technology are rapidly
xpanding capacity for computerized reminder systems
hat have been found to improve the delivery of advice,
ounseling and medication in 5A’s primary care inter-
entions.11–13,28,44 There also has been considerable
rowth in understanding and implementing broad
ulticomponent healthcare systems changes to im-

rove treatment delivery, approaches that typically
ombine provider training, computerized provider
eminder and patient referral systems, patient self-
anagement support programs, performance measure-
ent, feedback, and incentives for evidence-based

are.12,13,21,26,28 The fact that tobacco-cessation advice
nd treatment are now metrics in the nation’s leading
ational healthcare quality measurement systems means

hat pay-for-performance initiatives using these mea-
ures will bring new incentives for their delivery as part
f routine primary care.12,13

Complementing these healthcare system changes,
elephone quitlines are now available in 50 states and
he District of Columbia through a single toll-free
ccess portal (1-800-QUIT-NOW) providing smokers
nd providers an unprecedented barrier-free conduit

o effective counseling.10,45,46 A 2005 survey of state w

344 American Journal of Preventive Medicine, Volume 33, Num
uitline directors found that 90% of quitlines offered
aterials and/or counseling in Spanish, 71% offered

roader language translation services for counseling,
nd 35% provided free or low-cost nicotine medication
o eligible adult callers, especially to low-income and
ninsured smokers.47 In addition, OTC availability of
RT gum, patches, and lozenges has widened their use,

nd the growth in online services hold the potential for
24/7” access to individually tailored quit smoking
ounseling and valuable quitting peer networking and
ocial support.32,48,49

One of the most exciting possible by-products of the
rowth in each of these individual treatment delivery
ystems is the emergence of integrated multichannel,
ultimodality systems of care that can tailor treatment
odalities and content for individuals and targeted

opulations, achieving higher reach, especially among
ow-income smokers, and possibly higher quit rates
s well.13,47,49 –55 Fiore et al.,46 Graham et al.,49 and
brams50 have advocated for making the full range of
essation treatments (healthcare provider, medication,
uitline, online, community-based clinics) accessible
nd freely available in a seamless, coordinated system of
are management. For example, primary care practices
ncreasingly are turning to telephone quitlines to pro-
ide the counseling assistance that is much less likely to
e offered during brief quitting sessions by providers

imited to 14-minute office visits.13 The “Ask-Advise-
efer” campaign of the American Dental Hygienists
ssociation and the “Ask and Act” campaign of the
merican Academy of Family Physicians encourage
roviders to conduct the first two A’s of the 5A’s

ntervention (Ask and Advise) in their offices, and to
efer patients to quitlines and other external services
or additional help (Assess, Assist, Arrange). In 2005,
7% of state quitlines used faxed MD referrals to
acilitate such primary care–quitline linkages.47 Under
he best of these models, quitline counselors work with
rimary care clinicians in a team-based approach that

ncludes follow-up collaboration.10,13 Statewide pro-
rams in Maine, Minnesota, and New York are provid-
ng OTC NRT patches/gum to screened, eligible quit-
ers.51–53 In studies conducted in three states, such
fforts have greatly boosted quitline call volumes, have
een particularly effective in reaching and assisting

ow-income and minority smokers, and have improved
n the quit rates achieved in the same populations with
uitline-only or NRT-only interventions.51–53 The inte-
ration of online services, particularly as the “digital
ivide” continues to erode, will further extend the
each, efficiencies, and social networking support of
hese multicomponent interventions—for both pa-
ients and providers.48–50

The inclusion of tobacco-use screening and treat-
ent in the nation’s leading healthcare quality im-

rovement agendas will spur new multisystem efforts to

iden the delivery of proven treatments to the smokers

ber 6S www.ajpm-online.net
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ho need them.13,19–21 Public–private quitline service
artnerships,45 pharmaceutical company investments

n product promotion and in individually-tailored
omputer-based counseling programs for FDA-approved
edications,54 and innovative minimal-contact NRT

ounseling and distribution strategies (such as brief
harmacist counseling in pharmacy-based health clinics
erving low-income smokers)55 are examples of prom-
sing and potentially profitable (financially sustainable)
elivery systems that work around the constraints of
usy primary care office practices. However, as outlined

n the National Cessation Action Plan,46 sustaining and
xpanding the nation’s quit-smoking treatment capac-
ty and infrastructure ultimately depends on securing
eeded funding from federal, state, and local tobacco-
ontrol funds, excise tax revenues, as well as original
1998) and bonus (2008) Master Settlement Agree-
ent (MSA) funds—only a small fraction of which are

urrently devoted to tobacco control.2,56

onsumer and Market Demand

hile the supply of cessation products and services has
rown enormously, especially over the past decade,
emand for them has not caught up, either among
mokers themselves or among the public and private
ealth plans and employers who purchase cessation
roducts and services on their behalf. Major strides in
ublic-policy supports for cessation and treatment use
ver the past decade have substantially improved na-
ional prospects for higher consumer and market de-

and for effective quit-smoking treatments, but further
fforts are needed to reap the full benefits of these
olicy advances.
As outlined below, population-based public health

olicies recommended by the CDC to increase quitting
nd/or treatment use (i.e., tobacco tax increases, clean
ndoor-air laws, reduced out-of-pocket treatment costs,
essation media campaigns),44 are currently reaching
nprecedented numbers of smokers.
Since 1998, the combined average state and federal

igarette tax has increased from $0.59 to $1.33 per
ack, with prospects for additional increases in the
oming year.56 A positive change of 10% in cigarette
rices increase the probability of a quit attempt by
0%–12% and of a successful quit by 1%–2%, with
reatest effects on smokers with the least income.46,57

tate tobacco tax increases not only induce quitting
nd deter smoking, they also hold (mostly unrealized)
otential for funding comprehensive tobacco-control

nitiatives.
Americans for Nonsmokers’ Rights reports that there

re now 22 states and hundreds of additional munici-
alities with 100% smoke-free laws in workplaces, res-
aurants, and/or bars, and that 54.8% of Americans are
ow protected from harmful secondhand smoke in one

r more of these settings.58 These restrictions increase T

ecember 2007
opulation quit attempts and successes, and when cou-
led with treatment promotions and cost reductions,
ppear to increase treatment use and demand.53,59

In 1995, only one state Medicaid program covered
obacco-dependence treatment. In 2005, 42 state Med-
caid programs and 96% of U.S. health plans provided
overage for some form of evidence-based counseling
r pharmacotherapy.30,60 Medicare now covers both
ounseling and medication, and the Veterans’ Affairs
ealth Administration now covers cessation counsel-

ng.12 Unfortunately, many, if not most, smokers eligi-
le for these benefits are unaware they have them,
aking them essentially “stealth” benefits.13,14,29,32,60

Public health anti-tobacco advertising and cessa-
ion media campaigns and promotions have been
hown to increase population quit rates, quitline
alls, NRT use, and the utilization of treatment
enefits.5,11,27,32,40 – 42,46,61– 63 However, funding for
hese campaigns from MSA and state tobacco excise
ax revenues is only a fraction of what it could or
hould be.1,2

Demand is increased most when these public health
trategies are combined. The New York City Depart-
ent of Health paired a strong clean indoor-air law and

ecent state and local tobacco tax increases with a
itywide cessation media campaign, primary care phy-
ician educational campaign, and the offer and promo-
ion of free quitline counseling and NRT. The result
as an 11% decline over 1 year in the citywide smoking
ate from 2003 to 2004 (the fastest drop in U.S.
moking rates ever recorded) and a 15% decline over 2
ears from 2003 to 2005, producing 200,000 new ex-
mokers and averting an estimated 60,000 premature
eaths.53,59,63 Citywide mass media and neighborhood-
argeted promotions offering a free 6-week supply of
RT patches to the first 35,000 eligible adult quitline

allers stimulated 400,000 calls, with disproportionate
esponse from nonwhite, foreign-born smokers in the
argeted low-income neighborhoods.53,59

These results illustrate, at a local level, the potential
ynergistic effects that could be achieved nationally
hrough the comprehensive strategies recommended
y the National Cessation Action Plan (i.e., tax in-
reases, physician training, free quitline counseling and
RT, effective treatment promotion). Replicating New
ork City’s success at the national, state, or local levels
ill require proactive efforts to assure that adequate
essation resources are in place to meet the demand
enerated by tobacco tax increases, clean indoor-air
aws, and well-publicized cessation treatment benefits.
he rapid spread of clean indoor-air laws and the
resence of quitlines in 50 states and the District of
olumbia offer unprecedented opportunities for such
lanning and coordination. However, the kind of align-
ent achieved by New York City is rare, and limited

tate and local tobacco-control funding is an obstacle.

he enhanced surveillance system created by the New

Am J Prev Med 2007;33(6S) S345
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ork City Department of Health to target and evaluate
heir efforts also is rare, providing much stronger
pidemiologic surveillance of smokers’ quitting efforts
nd treatment use than now exists nationally or at the
tate and local levels.

Boosting market demand also requires marketing
fforts aimed at employers, insurers, and health plans,
he nation’s powerful intermediary “consumers.” New
vidence and tools establishing the “business case” for
obacco-dependence treatment and the inclusion of
obacco-use screening and treatment in national pay-
or-performance quality metrics will be helpful, al-
hough the full return on investment is delayed by 3–5
ears.12,13,30,45 Insurers and employers also place great
eight on direct employee and enrollee request, an
mphasis projected to increase with the growth of
onsumer-directed health insurance products.64 This
laces a premium on informing smokers of the cessation-
reatment benefits that are available, and on discover-
ng ways to design, package, promote, and deliver
vidence-based treatments so that they are more ap-
ealing and more likely to inspire smoker demand for
hem as part of their basic health benefit packages.

An exciting new frontier in tobacco-cessation re-
earch and practice involves applying design principles
nd processes used to build demand for other con-
umer products to meet this challenge. The need to
design for demand” was given a high priority by the
onsumer Demand Roundtable, which reached out to

DEO, a top global consumer product design firm, for
elp to identify possible “breakthrough innovations” in
roduct design and delivery. The initial design princi-
les proposed for tobacco-cessation treatments are
ased on: (1) IDEO’s similar work redesigning other
onsumer products, including lifestyle and behavior-
hange products, to better meet their users’ latent unmet
eeds65; and (2) the view that current cessation treat-
ents and delivery systems will need to engage and

upport quitters all along their “quitting journeys,” not
ust during the initial active quit attempt.66 The following
nitial IDEO design principles propose strategies for
uilding cessation product appeal, use and demand by:

1) allowing smokers to kick the tires by giving them
an opportunity to test or experiment with a service/
product before buying into it (e.g., pharmacy-
administered “trial” packages of multiple forms of
NRT);

2) lowering the bar to make the initial quit attempt
less costly, both psychologically and financially
(e.g., short-term “practice” quit attempts);

3) designing aesthetically pleasing products, tools,
and services that create a positive experience for
consumers, especially for smokers in underserved
populations;
4) facilitating transitions by giving smokers appropri- f

346 American Journal of Preventive Medicine, Volume 33, Num
ate tools and professional and social support as
they move through the multiple stages of quitting;

5) making progress tangible by allowing smokers to
see and celebrate the small steps that are bringing
them closer to their goal (e.g., cutting back before
quitting);

6) integrating multiple often disparate treatment ele-
ments in a unified system of care (e.g., integrated
multimodality treatment and support systems);

7) fostering community by linking smokers and quit-
ters to real or virtual social support networks that
prevent stigmatization and help smokers/quitters
succeed; and

8) connecting to the rest of smokers’ lives by showing
an understanding that, for many smokers, quitting
is a lifestyle decision—not exclusively a health
decision—that affects them in many ways and by
linking them to services and supports in other
arenas (e.g., exercise, weight control, appearance,
and stress and mood management).

These preliminary design principles will be applied
nd refined through a series of pilot design projects
onducted by IDEO and Roundtable members to dis-
over innovations that will increase the appeal and use
f proven cessation products, especially among the

ow-income and racial/ethnic minority smokers who
urrently use them least. While not yet formally tested,
hese principles are congruent with several promising
nnovations already in the field, including: (1) pre-
uitting use of NRT to facilitate smoking cessation67;
2) 6-month “re-cycling” treatments for smokers who
o not succeed in quitting68; (3) combination treat-
ents that offer multiple medications as well as

ace-to-face and phone counseling over a 12-month
eriod69; (4) the ALF’s “Become an Ex” cessation
ampaign that is being designed to draw quitters and
x-smokers into an ongoing “brand community” using
he same kinds of marketing techniques that the to-
acco industry uses to maintain relationships with its
ustomers70; and (5) programs that successfully inte-
rate tobacco-cessation treatment into multiple-risk be-
avioral interventions, including diet, physical activity,
nd cancer screening.71 Innovations that address smok-
rs’ obesity- and weight-related concerns may be espe-
ially appealing: Quitters in a recent study of consumer
emand expressed willingness to pay more for cessa-
ion products that would help them to quit and to

inimize quitting-related weight gain.72 Innovations
uch as these, if found to be effective, could help guide
he next generation of smoking-cessation treatment
tudies to discover treatments that are both effective
nd appealing.

n Extraordinary Opportunity

n sum, the push–pull capacity model outlines the need

or efforts that: (1) strengthen and better communicate

ber 6S www.ajpm-online.net
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D

he strong evidence for treatments that help smokers
vercome tobacco use and addiction; (2) capitalize on
rogress in building the nation’s capacity to deliver
hese treatments especially through multichannel, mul-
imodality systems of care that relieve some of the
urden on primary care practices; and (3) increase
arket and consumer demand for them by harnessing

ublic policy changes that motivate and support smok-
rs’ quitting efforts and by designing more appealing
essation products and services. These efforts must
specially target the low-SES and racial/ethnic minority
opulations with the highest rates of tobacco use and

owest rates of treatment use. In combination, these
trategies present an extraordinary opportunity to reap
he full health benefits of the past four decades of
obacco-control science and policy gains, translating
hese gains into longer, healthier lives and reduced
ealthcare costs for the 45 million American adults who
ontinue to smoke, and addressing the nation’s widen-
ng disparities in tobacco use and tobacco-caused death
nd disease. Combining these strategies, as demon-
trated in New York City and recommended by the
ational Cessation Action Plan and the National Con-

umer Demand Roundtable, holds great promise for
reakthrough reductions in tobacco use among current
dult smokers and among current adolescents who do
ot escape future tobacco addiction. This is an oppor-

unity that cannot be missed.
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ealth System Changes to Facilitate the Delivery of
obacco-Dependence Treatment

ichael C. Fiore, MD, MPH, Paula A. Keller, MPH, Susan J. Curry, PhD

bstract: In 1996, the Agency for Health Care Policy and Research (AHCPR, now AHRQ, the Agency
for Healthcare Research and Quality) released the first federal clinical practice guideline
for smoking cessation that was updated in 2000 by the United States Public Health Service
(USPHS). The innovative guideline identified six evidence-based strategies for healthcare
systems to facilitate the institutionalization of tobacco dependence treatment so that
smokers received evidence-based treatments as a routine part of health care.

A growing body of evidence demonstrates the importance of systems approaches. This
paper discusses the evidence for the systems-level strategies outlined in the guidelines, as
well as future directions and needed systems-level research. Promising strategies include:
(1) clinical systems organized to cue assessment of smoking status and assistance to
smokers, (2) leveraging clinical information systems to provide performance feedback,
(3) providing full insurance coverage for evidence-based cessation treatment, and
(4) including tobacco-cessation treatment as a measured standard of care by national
accreditation organizations. These systems-level approaches increase the likelihood that
tobacco use is addressed systematically in the healthcare delivery system. Further research
to optimize the effectiveness and adoption of these strategies will help ensure that patients
receive evidence-based interventions that foster tobacco-use cessation.
(Am J Prev Med 2007;33(6S):S349–S356) © 2007 American Journal of Preventive Medicine
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n 1996, the Agency for Health Care Policy and
Research (AHCPR, now AHRQ, the Agency for
Healthcare Research and Quality) released the first

ederal clinical practice guideline for smoking cessa-
ion.1 Both the 1996 AHCPR guideline and its update
ublished by the United States Public Health Service
USPHS) in 2000 were innovative in that they identified
ix evidence-based strategies for healthcare systems to
acilitate the institutionalization of tobacco-dependence
reatment.

Systems-level changes are policies and practices de-
igned to integrate the identification of smokers and
he subsequent offering and receipt of evidence-based
essation treatments into the routine delivery of health
are. Systems-level changes can be direct, such as regular
raining of clinicians in brief cessation interventions, or
ndirect, such as removing cost barriers to treatment to
ncrease use of those treatments. These strategies,2

epicted in Table 1, are:

rom the University of Wisconsin Center for Tobacco Research and
ntervention (Fiore, Keller), Madison, Wisconsin; Institute for Health
esearch and Policy, University of Illinois–Chicago (Curry), Chicago,

llinois
Address correspondence and reprint requests to: Michael C. Fiore,
D, MPH, Professor of Medicine, Director, Center for Tobacco
s
esearch and Intervention, 1930 Monroe Street, Suite 200, Madison
I 53711. E-mail: mcf@ctri.medicine.wisc.edu.

m J Prev Med 2007;33(6S)
2007 American Journal of Preventive Medicine • Published by
mplementing a tobacco-user identification system in
very clinic. The goal of this strategy is to ensure that
ll patients are asked about tobacco use as part of every
linical encounter. Such prompts have been shown to
ncrease the rate at which clinicians intervene with
obacco-using patients.3–6 Such prompts also encourage
linicians to approach tobacco use as a chronic disease,
equiring ongoing care similar to that offered to patients
dentified with hypertension or hyperlipidemia.

roviding education, resources, and feedback to pro-
ote provider intervention. The intent of this effort is

o ensure that clinicians have the information and tools
eeded to assist their patients in making a quit attempt.
dditionally, providing performance feedback also can

erve as a strategy to increase rates of intervention. In
ssence, these strategies serve as systematic levers,
rompting clinicians to take action.

edicating staff to provide tobacco-dependence treat-
ent and assessing the delivery of this treatment in

taff performance evaluations. Having a core staff
ember who takes a lead role in providing tobacco-

ependence treatment to patients (or ensuring that
his treatment is provided) has the potential to improve
reatment delivery. This is also consistent with the
eam-based disease-management approach effectively
pplied to other chronic diseases.7 Additionally, mea-

uring the delivery of tobacco-dependence treatment in

S3490749-3797/07/$–see front matter
Elsevier Inc. doi:10.1016/j.amepre.2007.09.001
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taff performance evaluations raises awareness of the
mportance of addressing tobacco use to improve health
nd further integrates such treatment into routine
edical care.

romoting hospital policies that support and provide
obacco-dependence services. Hospitalization is an im-
ortant opportunity to intervene with smokers and
ddress tobacco use in a more intensive manner during
he inpatient stay.8 This is particularly relevant given all
ospitals in the U.S. are smoke-free and the recent
oint Commission for Accreditation of Healthcare
rganizations (JCAHO) mandate to document the
rovision of smoking cessation counseling for patients
iagnosed with certain conditions (acute myocardial

nfarction, congestive heart failure, community-acquired
neumonia).9 By utilizing the hospital stay as an oppor-
unity to offer evidence-based cessation treatment, cli-
icians may be able to help more hospitalized patients
uccessfully quit using tobacco.

ncluding all tobacco-dependence treatments (both coun-
eling and pharmacotherapy) identified as effective as
aid or covered services for all subscribers or members of
ealth insurance packages. Tobacco-dependence treat-
ent is both clinically effective and cost-effective.2,10–13

roviding coverage for tobacco-dependence treat-
ent removes or reduces cost barriers for accessing

are. Studies have indicated that cost sharing results in
ower rates of utilization of evidence-based tobacco-
ependence treatment14; strategies for reducing or
liminating these costs have the potential to increase
he number of people accessing services, successfully
uitting, and ultimately reducing healthcare costs.

nd, reimburse clinicians for delivering effective tobacco-
ependence treatments and include these interventions
mong the defined duties of clinicians. Clinicians fre-
uently cite lack of reimbursement as a barrier to

able 1. Systems-level strategies to facilitate treatment of
obacco dependence2

. Implement a tobacco-user identification system in every
clinic.

. Provide education, resources and feedback to promote
provider intervention.

. Dedicate staff to provide tobacco dependence treatment
and assess the delivery of this treatment in staff
performance evaluations.

. Promote hospital policies that support and provide
inpatient tobacco dependence services.

. Include tobacco dependence treatments (both
counseling and pharmacotherapy) identified as effective
in this guideline as paid or covered services for all
subscribers or members of health insurance packages.

. Reimburse clinicians and specialists for delivery of
effective tobacco dependence treatments and include
these interventions among the defined duties of
clinicians.
roviding preventive care.15 Reimbursing clinicians for P

350 American Journal of Preventive Medicine, Volume 33, Num
reventive care services has been shown to increase
elivery of these services and improvements in health
ehaviors by patients, including a trend toward de-
reased smoking.16

Systems-level strategies represent a new way of think-
ng about treating tobacco dependence. Typically, in-
erventions have targeted either the smoker or the
linician. In contrast, systems strategies are intended to
nsure that tobacco use, the leading preventable cause
f illness and death in the U.S. is systematically assessed
nd treated at every clinical encounter. Importantly,
hese strategies are designed to work synergistically with
linician- and patient-focused interventions, ultimately
esulting in both activated clinicians and informed
atients interacting in a seamless system that facilitates
he treatment of tobacco dependence.7 Such strategies
ave the potential to have a significant effect on
moking at the population level. Levy et al. estimated
hat a 2%–3.5% relative reduction in smoking preva-
ence rates could result over time from widespread
mplementation of such strategies.17

Since these recommendations were first released in
996, new research has expanded the scientific basis for
ystems changes, including reviews conducted by the
.S. Preventive Services Task Force (USPSTF) on Com-
unity Preventive Services and the Cochrane Collabo-

ation.18–22 Manley et al. reviewed the literature on
ealth plan implementation of both clinical and com-
unity interventions regarding tobacco use. Despite

ignificant improvements in the implementation of
ystems approaches to address tobacco use by the late
990s, opportunities for further gains remain.23 More-
ver, an evaluation conducted by the Cancer Research
etwork found that the adoption of health plan poli-

ies can result in the implementation of systems-level
hanges and increased delivery of these services to
atients.24

In this paper, the evidence supporting systems-level
pproaches to address tobacco use is examined in the
ealthcare setting. The evidence for four of the six
trategies is quite robust and is described in detail. The
emaining two strategies are reported in brief as there
s a less substantial evidence base for these strategies.
uture opportunities for research and implementation
re also discussed.

mplementation of Tobacco-User Identification
ystems in the Clinic Setting

here is significant evidence that implementing a
linic-based tobacco-user identification system increases
he rate of smoker identification and facilitates the
rovision of advice to quit and, possibly, assistance in
uitting. Fiore et al.3 conducted a prospective evalua-
ion of expanding the vital signs to include tobacco use.

ost-intervention, patients were more likely to report
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eing asked about smoking status, being advised to
uit, and receiving specific advice on how to quit.
hluwalia et al.4 evaluated whether a smoking status

tamp would prompt clinicians to address tobacco use
mong African-American patients. In this study, pa-
ients were significantly more likely to be asked about
moking (odds ratio [OR]�4.28, 95% confidence in-
erval [CI]�3.58–5.10), advised to quit (OR�1.81,
5% CI�1.36–2.40), and have follow-up arranged
OR�2.16, 95% CI�1.30–3.38) after the intervention
as implemented. Improvements were not seen in

pecific advice to quit nor in setting a quit date. Papers
ublished by Chang et al.5 and Robinson et al.6 also
oted statistically significant increases in the rates of
sking and advising about tobacco use after a vital signs
tamp or chart reminder system was implemented.
ecent research further describes the positive impact of

ncluding tobacco use as a vital sign on rates of asking
bout smoking status. Piper et al.25 studied whether the
xpanded vital sign stamp would increase rates of
moker identification, advice to quit, provision of assis-
ance, and abstinence rates. Rates of asking about
moking status increased significantly. Unfortunately,
ates of advice to quit, provision of assistance, and
bstinence rates either were constant or decreased.
oyle and Solberg26 evaluated whether smoking as a
ital sign improved clinician cessation support in pri-
ary care and yielded mixed results. Patient self-report

f advice about smoking was unchanged after the
ntervention. Chart documentation of tobacco use dur-
ng clinical visits more than doubled (from 38% to
8%), yet documentation of advice about smoking
ecreased by nearly half (from 34% to 19%).
Findings from a periodic survey of health plans con-

ucted by America’s Health Insurance Plans (AHIP) show
hat the percentage of health plans that were able to
dentify either some or all members who smoke in-
reased from 15% in 1997 to 91% in 2003.27 Improve-
ents in rates of clinician intervention are also seen

n national data sets. Comparison of 2003, 2004, and
005 Healthcare Effectiveness Data and Information
et (HEDIS) data collected by the National Committee
or Quality Assurance (NCQA) documented modest
ncreases in the percentage of commercial enrollees,

edicaid enrollees, and enrollees who reported receiv-
ng advice to quit smoking (current rates range from
5% to 75%).28

This summary indicates that implementing tobacco-
ser identification systems improves rates of identifying
obacco users and documenting this important infor-

ation in the medical record. However, as both Piper
t al.25 and Boyle and Solberg26 found, these systems do
ot by themselves consistently spur greater action by
linicians to intervene with their patients who use to-
acco. Additional systems-level changes may be needed

o create an environment that ensures that tobacco use w

ecember 2007
s addressed in a comprehensive manner with all
atients.

rovision of Education, Resources, and Feedback
o Clinicians

ulticomponent interventions that incorporate both
rovider education and reminder systems can facilitate
elivery of evidence-based tobacco-dependence treat-
ents.18 A review on audit and feedback in clinical

ractice published by the Cochrane Collaboration found
hat these strategies can improve provider perfor-

ance, but improvements are small to modest. The
ffects of audit and feedback were likely to be larger
hen initial performance was low.19

Four recent studies add to the evidence base surround-
ng performance feedback. Swartz and colleagues29

tudied the feasibility of academic profiling, an inter-
ention including both provider education and peer-
omparison performance feedback generated from
laims data and health plan data. As part of this process,
he research team provided information on tobacco-
elated chart documentation, claims for nicotine re-
lacement therapy and bupropion, and International
lassification of Diseases (ICD)-9 coding (i.e., diagnosis
oding) for tobacco use to primary care physicians. The
hysicians found the information understandable and

ndicated that it would help improve their perfor-
ance, but almost half indicated that they did not

elieve the chart audit data accurately reflected their
erformance. McAfee et al.30 evaluated the effect of
utomated performance feedback and senior-level in-
entives on provider compliance with a new system of
obacco status identification and intervention. The new
ystem resulted in a tenfold increase in the rate of
obacco-user identification and over a threefold in-
rease in documentation of provider advice and inter-
ention. Middle managers reported that senior-level
ncentives were a powerful motivator, demonstrating a
ommitment to tobacco cessation among a long list of
ompeting priorities and systems efforts. Andrews and
olleagues31 tested a multicomponent intervention to
mprove primary care providers’ adherence to the
HCPR smoking-cessation guideline. They found that
ducational sessions alone had no significant impact on
rovider performance; however, feedback resulted in
ignificant improvements in advice, assistance, and
ollow-up arrangements. Bentz et al.32 measured the
mpact of practice feedback generated from electronic
ealth record data on rates of referral to a state
uitline. Rates of advice, assessment, and assistance
ere significantly higher in clinics receiving feedback

han in control clinics. Additionally, a higher case-mix
ndex (e.g., having a larger number of patients who

ere older and/or sicker than the general patient
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opulation) and presence of a clinic champion were
ssociated with increased rates of referral.

In sum, there is a modest but growing body of
vidence indicating that provider feedback may be a
romising practice for facilitating the delivery of these
reatments. Additional research is needed to further
valuate how feedback should be given, what types of
eedback are most effective in improving performance,
nd whether these findings can be replicated in other
ettings.

ospital Policies that Support Inpatient
essation Services

ospitalization is an important opportunity to intervene
ith smokers and address tobacco use in a more intensive
anner during the inpatient stay.8,33 By using hospital-

zation as an opportunity to offer evidence-based cessa-
ion services, clinicians may be able to help more
ospitalized patients successfully quit using tobacco.
There is a clear body of evidence documenting the

fficacy and effectiveness of smoking-cessation inter-
entions in the inpatient setting. A 2007 Cochrane
eview evaluated the effectiveness of smoking-cessation
nterventions for hospitalized patients and concluded
hat high-intensity behavioral interventions that in-
luded at least 1 month of follow-up after discharge
ere effective in increasing the delivery of smoking
essation treatments to inpatients compared to inter-
entions that did not include extensive posthospitaliza-
ion follow-up or that were conducted only during the
npatient stay.21

Systems-level changes such as policies and perfor-
ance measures are critical to ensure that patient

nterventions are actually delivered. In 1992, JCAHO
ssued a standard requiring that all accredited hospitals
ave a policy prohibiting smoking in the hospital; by
994, Longo et al.34 found that more than 96% of
ospitals surveyed complied with the JCAHO standard,
nd over 40% had enacted policies that were stricter
han the JCAHO standard. In 2002, for the first time,
CAHO added performance measures for adult smoking-
essation advice and counseling for patients presenting
ith acute myocardial infarction (AMI), community-
cquired pneumonia (CAP), and heart failure (HF) to
ts core performance measure set. From October 2005
o September 2006, national average rates for providing
dvice or counseling were 96% (AMI), 91% (HF), and
8% (CAP).35

The evidence is clear that hospitalization can be
everaged to help tobacco users successfully quit. Poli-
ies and performance measures, such as those adopted
y JCAHO, coupled with other systems-level strategies
nd interventions (e.g., Smith and Taylor, 200636), can
elp facilitate change and improve delivery of treat-

ent in the inpatient setting. v

352 American Journal of Preventive Medicine, Volume 33, Num
nclusion of Efficacious Tobacco-Dependence
reatments in Insurance Packages

ver the last 15 years, there has been a substantial
ncrease in the coverage of tobacco-dependence treat-

ents by publicly funded insurance programs. In 2005,
edicare began covering cessation counseling for re-

ipients diagnosed with a tobacco-related illness, and in
006, prescription cessation medications were covered
hrough the Medicare Prescription Drug Act (Medicare
art D). A growing number of state Medicaid programs
rovide some coverage for tobacco cessation; 42 states
urrently cover at least one evidence-based treatment.37

n 2006, the Veteran’s Administration eliminated co-
ayments for cessation counseling.
Increases in coverage are also seen in the private
arket. A periodic survey conducted by AHIP found

hat health maintenance organization (HMO) plans
eporting full coverage for any behavioral or pharma-
otherapy increased from 75% in 1997 to 96% in
003.27 Findings from a 2004 survey of Wisconsin
nsurers indicate that 74% covered at least one phar-

acotherapy and 62% covered at least one behavioral
ntervention.38 However, a survey conducted by Bondi
nd colleagues39 in conjunction with the Mercer Group
eported that only 20% of employers included cessa-
ion coverage as part of covered benefits. As noted by
urry et al.,37 the differences between these two studies
ay be due to the AHIP survey asking about the

estselling HMO product, yet most U.S. employees
eceive care through preferred provider organizations
PPOs). Additional research is warranted to better
nderstand trends in coverage both by insurers and
mployers.
Several studies have demonstrated the use and cost

ffectiveness of cessation services. A study by Curry
t al.14 compared the use and cost effectiveness of three
orms of coverage for smoking cessation services with a
tandard form of coverage. Smokers with full coverage
ad the highest rates of use of these services. While quit
ates were lower among the group with full coverage
ompared to the other groups, the higher use rate
esulted in more smokers who successfully quit com-
ared to those with a cost-sharing requirement. The
er member per month cost ranged from $0.07 to
0.41, depending on the nature of the coverage.14

ther studies also found cessation services to be cost
ffective.11,40,41 The Cochrane Collaboration evaluated
he evidence regarding healthcare financing systems
or increasing the use of tobacco-dependence treatment
nd concluded that offering full coverage of tobacco-
ependence treatments can increase self-reported pro-

onged abstinence rates at relatively low costs when com-
ared with a partial benefit or no benefit.20

Researchers have begun to estimate the impact of

arious tobacco-control policies, including cessation

ber 6S www.ajpm-online.net
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reatment, on quit rates and smoking prevalence. Levy
nd colleagues17,42 found that cessation treatment had
he potential to increase quit rates by 5%–25% and to
educe smoking prevalence by 1%–2%, depending on
he breadth of coverage, restrictions on use of such
reatments, and support given to healthcare providers.

hile strategies such as increased excise taxes and
lean-air laws were found to have a potentially greater
opulation-wide impact, cessation treatments were
oted as a key component of a comprehensive strategy

hat could be particularly beneficial in reaching low-
ncome and heavy smokers.17

There is some evidence that full coverage of cessation
reatment increases abstinence rates at a modest cost.
s policy makers obtain a more robust understanding
f the costs associated with tobacco use, policy changes
t the federal and state level, as well as initiatives
ndertaken by states and insurers are helping to reduce
ost barriers associated with tobacco-dependence treat-
ent. However, challenges remain in increasing con-

umer demand for such treatments. Lack of consumer
emand for treatment may contribute to insurers’ and
mployers’ reticence to provide barrier-free coverage.
urry et al.14 estimated that 10% of smokers per year
ould utilize treatment when a full benefit was pro-
ided, as compared to 2.4% of smokers with a partial
enefit. While this represented a substantial increase in
tilization among people with full coverage, significant
oom for improvement remains.

A related issue is whether consumers are aware that
heir health insurance includes coverage for tobacco-
ependence treatment. A study by Boyle et al.43 found
o change in the use of pharmacotherapy or long-term
uit rates after implementation of a smoking cessation
enefit by two health plans. However, when members
ere asked if they were aware of the benefit, those who
ere aware of the benefit were significantly more likely

o use the benefit and to make quit attempts; however,
ong-term cessation rates did not differ significantly.
he authors note that greater efforts may be required

o educate smokers about the availability of covered
enefits in order to see an increase in the use of these
enefits.
It is also important to continue efforts to ensure that
greater percentage of employers offer these treat-
ents as part of their basic benefits package. Ensuring

hat tobacco-dependence treatments are part of basic
enefits packages can help reduce barriers to accessing
hese treatments, particularly cost barriers.

edicated Staff to Provide Tobacco-Dependence
reatment

significant challenge in clinical practice is having

ufficient time to completely address patient concerns o

ecember 2007
nd needs. An analysis of the 2004 National Ambu-
atory Medical Care Survey found that the median
ffice visit lasted 14.7 minutes.44 Conceptually, desig-
ating a tobacco-dependence treatment coordinator
epresents an opportunity to implement a team ap-
roach to address tobacco use and to systematize how
obacco use is addressed in the healthcare setting.
here is evidence demonstrating the effectiveness of
linician intervention in increasing abstinence rates
elative to self-help.2 Additional evidence supports the
se of team-based approaches for treating tobacco
ependence, finding that such strategies increased the
elivery of behavior change counseling in primary
are.45 Unfortunately, few health plans have imple-
ented this strategy, nor has it been rigorously evalu-

ted. A 2003 survey conducted by AHIP found that
6.1% of health plans reported having a full- or part-
ime tobacco-control staffperson, down from a high of
3.5% in 2000.27 Given resource constraints faced by
he U.S. healthcare system, it seems unlikely that this
rea will grow substantially, thus limiting opportunities
or further implementation and evaluation of this
trategy.

nclusion of Tobacco-Dependence Treatment Among
he Defined Duties of Clinicians and Reimbursing
linicians for Providing Treatment

ew studies have evaluated the effects of financial
ncentives and provider reimbursement and the results
re mixed.46,47 One challenge in attempting to imple-
ent and evaluate reimbursement strategies is that few

linicians are aware of a patient’s insurance coverage
nd whether the patient’s insurance will reimburse
hem for providing cessation treatment. As reported by
aylor and Curry,47 this lack of information “highlights

he importance of uniformity in providing reimburse-
ent across the multiple plans with which providers

an contract.”
The Medicare program represents an opportunity

or further study of this strategy. In 2005, Medicare Part
coverage was expanded and clinicians can be reim-

ursed for providing intermediate-level or intensive
essation-counseling services. Theoretically, this ad-
resses the issue of uniformity in providing reimburse-
ent raised by Taylor and Curry48 for this population.

t will be important to monitor the use of these
eimbursement codes as well as use of the Medicare
harmacotherapy benefit to see whether this payment
trategy increases the provision of cessation counseling
ervices.

uture Directions

ystems changes have the potential to increase rates

f tobacco-user identification and intervention, and

Am J Prev Med 2007;33(6S) S353
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ubsequently to improve the health of patients by
acilitating quit attempts. A growing body of evidence
emonstrates the promise of systems approaches and

nstitutionalization of these approaches is essential to
heir long-term success. Performance measurement, via

easures adopted by HEDIS and JCAHO, and evalua-
ion are essential to allow systems to be recognized for
reas in which they are doing well or have made
mprovements, as well as areas requiring additional
ttention.

Implementation of systems-level changes is not solely
he purview of primary care and hospital settings.
mproving the delivery of tobacco-cessation interven-
ions in health systems that serve socioeconomically
isadvantaged populations is particularly important,
iven their high rates of smoking.49 There is encourag-
ng evidence that health system strategies work in
ettings like federally qualified health centers.50 More-
ver, healthcare settings and professions, including
ental practices and pharmacies also can effectively

mplement such strategies.51,52 Additional evaluation
nd dissemination of best practices is essential to facil-
tate the continued implementation of such strategies
hroughout the healthcare delivery system.

Despite the tremendous progress in this field over
he past 15 years, further work is needed to ensure that
ll tobacco users are identified and are offered evidence-
ased treatment for tobacco dependence each time
hey present to the healthcare system. This goal is
articularly salient given that tobacco use is respon-
ible for approximately one third of cancer deaths
nd approximately 18% of all deaths in the U.S.
nnually.53–57 Further, since over 70% of smokers visit
primary care physician each year,58 the healthcare

elivery system increasingly must address tobacco de-
endence and implement evidence-based practices to
acilitate delivery of such care. Manley et al.23 called for
ealth plans to become more actively involved in tobacco
ontrol and proposed a model—the 5C’s (covering, coun-
eling, capitalizing, collaborating, and counting) to facil-
tate their involvement.

In addition to the model proposed by Manley et al.,23

everal authors have identified key healthcare-
ystems research questions to better understand how
o foster the routine assessment and addressing of
obacco use and dependence.18,48 Health services
esearchers and funders may wish to target some or
ll of these questions.

Systems approaches such as tobacco-user identifi-
cation are successful in improving documentation
of patients’ tobacco use, but do not necessarily
result in further intervention. What strategies can
be implemented and evaluated to foster provision
of quit assistance and follow-up for patients who

smoke? w

354 American Journal of Preventive Medicine, Volume 33, Num
What are the most and least effective combinations
of services in multicomponent interventions?
How can population-based treatments such as quit-
lines or web-based cessation services be integrated
into clinical systems?
How effective are the HEDIS and JCAHO measures
in improving patient receipt of evidence-based treat-
ment for smoking cessation and patient tobacco use
cessation?
What would be the impact of a JCAHO requirement
mandating that tobacco use be addressed for all
hospital admissions?
How does the base rate of tobacco use in a managed
care organization or insurance plan affect imple-
mentation of systems-level changes and outcomes?
How can different types of tobacco-cessation inter-
ventions be most effectively integrated in managed
care organizations?
What are the costs, cost-benefit, and return on
investment of system-level interventions?
How can technologies such as patient registries
and electronic medical records be used to facili-
tate delivery of evidence-based tobacco-dependence
treatment?

Systems changes hold great promise and offer signif-
cant opportunities for addressing tobacco use in the
ealthcare delivery system. It is incumbent on all of
s—researchers, policy makers, healthcare systems

eaders, healthcare professionals, and advocates—to
ontinue and expand efforts to ensure that tobacco use
s addressed systematically throughout the healthcare
elivery system. It is also our responsibility to continue
o evaluate such strategies and share lessons learned
nd promising practices, to allow all patients—regard-
ess of the type of healthcare delivery system they
ncounter—to receive evidence-based interventions
hat foster tobacco-use cessation.

reparation of this paper was supported by Robert Wood
ohnson Foundation grant #48283, Addressing Tobacco in
ealthcare Research Network.
Over the last 5 years, Dr. Fiore has received honoraria for

ectures and consulting fees from Pfizer and GlaxoSmithKline.
n December 2005, he ceased accepting honoraria or consult-
ng fees from pharmaceutical companies. Over the last 5
ears, he has served as an investigator on research studies at
he University of Wisconsin that were funded wholly or in part
y Pfizer, GlaxoSmithKline, Sanofi-Aventis, and Nabi. In
998, the University of Wisconsin (UW) appointed Dr. Fiore
o a named Chair, made possible by an unrestricted gift to
W from GlaxoWellcome.
Ms. Keller has not accepted compensation or honoraria

rom the pharmaceutical industry. In the last 5 years, Ms.
eller served as a nontestifying consultant for the Depart-
ent of Justice in its case against the tobacco companies.
Dr. Curry has received consulting fees and honoraria, as
ell as reimbursement for conference attendance from either

ber 6S www.ajpm-online.net



S
s

R

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

D

anofi-Aventis or Pfizer for scientific consultation and/or
cientific presentations.

eferences
1. Fiore MC, Bailey WC, Cohen SJ, et al. Smoking cessation: Clinical practice

guideline No. 18. Rockville MD: U.S. Department of Health and Human
Services (USDHHS), Public Health Service (PHS), Agency for Health Care
Policy and Research, 1996.

2. Fiore MC, Bailey WC, Cohen SJ, et al. Treating tobacco use and depen-
dence. Clinical Practice Guideline. Rockville MD: USDHHS, PHS, 2000.

3. Fiore MC, Jorenby DE, Schensky AE, Smith SS, Bauer RR, Baker TB.
Smoking status as the new vital sign: Impact on assessment and intervention
with patients who smoke. Mayo Clin Proc 1995;70:209–13.

4. Ahluwalia JS, Gibson CA, Kenney RE, Wallace DD, Resnicow K. Smoking
status as a vital sign. J Gen Intern Med 1999;14:402–8.

5. Chang HC, Zimmerman LH, Beck JM. Impact of chart reminders on
smoking cessation practices of pulmonary physicians. Am J Respir Crit Care
Med 1995;152:984–7.

6. Robinson MD, Laurent SL, Little JM, Jr. Including smoking status as a new
vital sign: it works! J Fam Pract 1995;40:556–61.

7. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A.
Improving chronic illness care: translating evidence into action. Health Aff
(Millwood) 2001;20:64–78.

8. Orleans CT, Kristeller JL, Gritz ER. Helping hospitalized smokers quit: new
directions for treatment and research. J Consult Clin Psychol 1993;61:
778–89.

9. Joint Commission on Accreditation of Health Care Organizations. A compre-
hensive review of development and testing for national implementation of
hospital core measures. Available online at: http://www.jointcommission.org.

0. Coffield AB, Maciosek MV, McGinnis JM, et al. Priorities among recom-
mended clinical preventive services. Am J Prev Med 2001;21:1–9.

1. Warner KE, Mendez D, Smith DG. The financial implications of coverage
of smoking cessation treatment by managed care organizations. Inquiry
2004;41:57–69.

2. Maciosek MV, Edwards NM, Coffield AB, et al. Priorities among effective
clinical preventive services methods. Am J Prev Med 2006;31:90–6.

3. Ranney L, Melvin C, Lux L, McClain E, Lohr KN. Systematic review:
Smoking cessation intervention strategies for adults and adults in special
populations. Ann Intern Med 2006;145:845–56.

4. Curry SJ, Grothaus LC, McAfee T, Pabiniak C. Use and cost effectiveness of
smoking-cessation services under four insurance plans in a health mainte-
nance organization. New Engl J Med 1998;339:673–9.

5. Henry RC, Ogle KS, Snellman LA. Preventive medicine: Physician prac-
tices, beliefs, and perceived barriers for implementation. Fam Med 1987;
19:110–3.

6. Logsdon DN, Lazaro CM, Meier RV. The feasibility of behavioral risk
reduction in primary medical care. Am J Prev Med 1989;5:249–56.

7. Levy DT, Chaloupka F, Gitchell J. The effects of tobacco control policies on
smoking rates: a tobacco control scorecard. J Public Health Manag Pract
2004;10:338–53.

8. Hopkins DP, Briss PA, Ricard CJ, et al. Reviews of evidence regarding
interventions to reduce tobacco use and exposure to environmental
tobacco smoke. Am J Prev Med 2001;20(2S):16–66.

9. Jamtvedt G, Young JM, Kristoffersen DT, Thomson O’Brien MA, Oxman
AD. Audit and feedback: effects on professional practice and health care
outcomes. Cochrane Database Syst Rev 2003(3):CD000259.

0. Kaper J, Wagena EJ, Severens JL, Van Schayck CP. Healthcare financing
systems for increasing the use of tobacco dependence treatment. Cochrane
Database Syst Rev 2005;(1):CD004305.

1. Rigotti NA, Munafo MR, Stead LF. Interventions for smoking cessation in
hospitalised patients. Cochrane Database Syst Rev 2007;(3):CD001837.

2. Hopkins DP, Husten CG, Fielding JE, Rosenquist JN, Westphal LL.
Evidence reviews and recommendations on interventions to reduce to-
bacco use and exposure to environmental tobacco smoke: a summary of
selected guidelines. Am J Prev Med 2001;20(2S):67–87.

3. Manley MW, Griffin T, Foldes SS, Link CC, Sechrist RA. The role of health
plans in tobacco control. Ann Rev Public Health 2003;24:247–66.

4. Stevens VJ, Solberg LI, Quinn VP, et al. Relationship between tobacco
control policies and the delivery of smoking cessation services in nonprofit
HMOs. J Natl Cancer Inst Monogr 2005:75–80.

5. Piper ME, Fiore MC, Smith SS, et al. Use of the vital sign stamp as a

systematic screening tool to promote smoking cessation. Mayo Clin Proc
2003;78:716–22.

ecember 2007
6. Boyle R, Solberg LI. Is making smoking status a vital sign sufficient to
increase cessation support actions in clinical practice? Ann Fam Med
2004;2:22–5.

7. McPhillips-Tangum C, Rehm B, Carreon R, Erceg CM, Bocchino C.
Addressing tobacco in managed care: results of the 2003 survey. Prev
Chronic Dis 2006;3:A87.

8. National Committee for Quality Assurance. The state of health care quality—
2006. Available online at: http://web.ncqa.org/tabid/447/Default.aspx.

9. Swartz SH, Cowan TM, DePue J, Goldstein MG. Academic profiling of
tobacco-related performance measures in primary care. Nicotine Tob Res
2002;4(Suppl. 1):S38–44.

0. McAfee T, Grossman R, Dacey S, McClure J. Capturing tobacco status using
an automated billing system: Steps toward a tobacco registry. Nicotine Tob
Res 2002;4(Suppl. 1):S31–7.

1. Andrews JO, Tingen MS, Waller JL, Harper RJ. Provider feedback improves
adherence with AHCPR Smoking Cessation Guideline. Prev Med 2001;33:
415–21.

2. Bentz CJ, Bayley KB, Bonin KE, et al. Provider feedback to improve 5A’s
tobacco cessation in primary care: a cluster randomized clinical trial.
Nicotine Tob Res 2007;9:341–9.

3. Brown DW, Croft JB, Schenck AP, Malarcher AM, Giles WH, Simpson RJ Jr.
Inpatient smoking-cessation counseling and all-cause mortality among the
elderly. Am J Prev Med 2004;26:112–8.

4. Longo DR, Feldman MM, Kruse RL, Brownson RC, Petroski GF, Hewett JE.
Implementing smoking bans in American hospitals: Results of a national
survey. Tob Control 1998;7:47–55.

5. Joint Commission on Accreditation of Healthcare Organizations. Univer-
sity of Wisconsin Hospitals and Clinics Authority Quality Report. Available
online at: http://www.qualitycheck.org.

6. Smith PM, Taylor CB. Implementing an inpatient smoking cessation
program. Mahwah NJ: Lawrence Erlbaum, 2006.

7. Curry SJ, Orleans CT, Keller P, Fiore MC. Promoting smoking cessation in
the health care environment: Ten years later. American J Prev Med 2006;
31:269–72.

8. University of Wisconsin Center for Tobacco Research and Intervention.
Tobacco treatment coverage by Wisconsin health plans, 2002 and 2004.
Available online at: http://www.ctri.wisc.edu/Publications/publications/
Insurance6.09.05.pdf.

9. Bondi MA, Harris JR, Atkins D, French ME, Umland B. Employer coverage
of clinical preventive services in the United States. Am J Health Promot
2006;20:214–22.

0. Schauffler HH, McMenamin S, Olson K, Boyce-Smith G, Rideout JA, Kamil
J. Variations in treatment benefits influence smoking cessation: Results of
a randomised controlled trial. Tob Control 2001;10:175–80.

1. Warner KE. Cost effectiveness of smoking-cessation therapies. Interpreta-
tion of the evidence and implications for coverage. Pharmacoeconomics
1997;11:538–49.

2. Levy DT, Nikolayev L, Mumford E, Compton C. The Healthy People 2010
smoking prevalence and tobacco control objectives: results from the
Simsmoke tobacco control policy simulation model (United States). Can-
cer Causes Control 2005;16:359–71.

3. Boyle RG, Solberg LI, Magnan S, Davidson G, Alesci NL. Does insurance
coverage for drug therapy affect smoking cessation? Health Aff (Millwood)
2002;21:162–8.

4. Hing E, Cherry DK, Woodwell DA. National Ambulatory Medical Care
Survey: 2004 summary. Adv Data 2006;374:1–33.

5. Dickey LL, Gemson DH, Carney P. Office system interventions supporting
primary care-based health behavior change counseling. Am J Prev Med
1999;17:299–308.

6. Latts LM, Prochazka AV, Salas NM, Young DA. Smoking cessation in
pregnancy: failure of an HMO pilot project to improve guideline imple-
mentation. Nicotine Tob Res 2002;4(Suppl. 1):S25–30.

7. Roski J, Jeddeloh R, An L, et al. The impact of financial incentives and a
patient registry on preventive care quality: increasing provider adherence
to evidence-based smoking cessation practice guidelines. Prev Med 2003;
36:291–9.

8. Taylor CB, Curry SJ. Implementation of evidence-based tobacco use cessation
guidelines in managed care organizations. Ann Behav Med 2004;27:13–21.

9. Centers for Disease Control and Prevention (CDC). Tobacco use among
adults—United States, 2005. MMWR Morb Mortal Wkly Rep 2006;55:
1145–8.

0. Fisher E, Musick J, Scott C, et al. Improving clinic- and neighborhood-based
smoking cessation services within federally qualified health centers serving

low-income, minority neighborhoods. Nicotine Tob Res 2005;7(Suppl. 1):
S45–56.

Am J Prev Med 2007;33(6S) S355

http://www.jointcommission.org
http://web.ncqa.org/tabid/447/Default.aspx
http://www.qualitycheck.org
http://www.ctri.wisc.edu/Publications/publications/Insurance6.09.05.pdf
http://www.ctri.wisc.edu/Publications/publications/Insurance6.09.05.pdf


5

5

5

5

5

5

5

5

S

1. Albert DA, Ahluwalia KP, Ward A, Sadowsky D. The use of ’academic
detailing’ to promote tobacco-use cessation counseling in dental offices.
J Am Dent Assoc 2004;135:1700–6.

2. Hudmon KS, Kroon LA, Corelli RL, et al. Training future pharmacists at a
minority educational institution: evaluation of the Rx for change tobacco
cessation training program. Cancer Epidemiol Biomarkers Prev 2004;13:
477–81.

3. USDHHS. The health consequences of smoking: A report of the
Surgeon General. Atlanta GA: USDHHS, CDC, National Center for

Chronic Disease Prevention and Health Promotion, Office on Smoking
and Health, 2004.

356 American Journal of Preventive Medicine, Volume 33, Num
4. McGinnis JM, Foege WH. Actual causes of death in the United States. JAMA
1993;270:2207–12.

5. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of death in
the United States, 2000. JAMA 2004;291:1238–45.

6. International Agency for Research on Cancer. Tobacco smoke and invol-
untary smoking. Lyon: International Agency for Research on Cancer, 2004.

7. American Cancer Society. Cancer prevention and early detection: Facts and
figures, 2005. Atlanta GA: American Cancer Society, 2005.

8. CDC. Physician and other health-care professional counseling of smokers

to quit – United States, 1991. MMWR Morb Mortal Wkly Rep 1993;42:
854–7.

ber 6S www.ajpm-online.net



Q
A
P
T

A

B

D
O
r
p
g
a
b

t
q
t
o
o
U
r

s
f
a
c
i
m
p

F
U

M
9
f

A
©

uitlines
Tool for Research and Dissemination of Evidence-Based Cessation

ractices
imothy A. McAfee, MD, MPH

bstract: Quitlines in the United States have grown dramatically over the past 15 years, from one
state and a handful of health plans to all 50 states and over 200 health plans and employers.
Over half a million tobacco users received help from state quitlines alone in 2005. Research
to confirm and improve quitline effectiveness also has burgeoned, with multiple meta-
analyses confirming a dose-related treatment effect. Quitlines are increasing the depth and
breadth of services offered, including the integration of medication support and other
electronic communication mediums such as web and e-mail.

Quitlines have the capacity to serve a larger fraction of the population than they currently
serve. Accomplishing this is dependent on creating ambitious, multi-institution funding
and delivery mechanisms, as well as further research and development to improve reach,
effectiveness, and efficiency.
(Am J Prev Med 2007;33(6S):S357–S367) © 2007 American Journal of Preventive Medicine
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espite decades of research and dissemination
effort, use of evidence-based counseling support
by those trying to quit smoking is infrequent.

nly around 1% of smokers trying to quit report
eceiving any behavioral assistance beyond static
rinted materials.1 One bright spot in this otherwise
rim picture is the recent marked increase in the
vailability and use of a new medium for receiving
ehavioral support: the telephone.
In 1992, California had the only state-level quitline in

he United States, with just a handful of health plan
uitlines. By 2006, there were quitlines in all 50 states, all
en Canadian provinces, and 30 other countries, as well as
ver 200 employer and health plan quitlines. That year
ver half a million people received services from the
.S. state quitlines alone.2 What explains this relatively

apid dissemination, and what lies ahead?
Quitlines provide a broad range of cessation-support

ervices, primarily via the telephone. Services range
rom a single brief reactive coaching session provided
t the time a caller reaches the quitline, to in-depth
ounseling via multiple proactive follow-up calls originat-
ng from the service provider, with pharmacotherapy

ailed directly to the caller’s home. Most counseling is
rovided by paraprofessionals following a semi-structured

rom the Department of Health Services, School of Public Health,
niversity of Washington, Seattle, Washington
Address correspondence and reprint requests to: Timothy A.
cAfee, MD, MPH, Free & Clear, Clinical and Behavioral Sciences,
p
99 Third Avenue, Suite 2100, Seattle WA 98104. E-mail: Tim.McAfee@
reeclear.com.

m J Prev Med 2007;33(6S)
2007 American Journal of Preventive Medicine • Published by
rotocol giving practical advice, encouragement, and
ssistance based on the evidence-based findings of the
.S. Public Health Services (USPHS) Clinical Practice
uideline.3 For example, callers are encouraged to set
quit date, remove smoking paraphernalia from their
ome and car, strive for total abstinence, and anticipate

uture triggers or challenges. They may receive problem-
olving and skills training based on reviews of past quit
ttempts. In their provision of social support, phone
ounselors often blend elements of several counseling
heories and approaches (i.e., Cognitive–Behavioral
herapy,4 Stages of Change,5 Motivational Interview-

ng,6 Solution-Focused Therapy7). Increasingly, cessa-
ion medication is being integrated into service provi-
ion,8,9 ranging from screening and decision support to
ulfillment via mail order or pharmacy vouchers.10

uitlines often provide brief coaching to proxy callers
uch as friends and relatives as well as healthcare
roviders. They also provide callers with cessation ma-
erials and referral to local resources.

Quitlines are a robust and promising venue for the
apid pursuit of practical behavioral and translational
harmacologic research. The large number of tobacco
sers receiving services based on centralized computer-
riven protocols provides numerous opportunities to
onduct large randomized and quasi-experimental trials.
he 2006 Cochrane Review found 48 phone-based
essation studies meeting its strict criteria for evidence
eview, examining outcomes for 36,000 callers.11 Numer-
us opportunities also exist to analyze results of natural
xperiments growing out of variations in service-provision

olicies in different settings and over time.

S3570749-3797/07/$–see front matter
Elsevier Inc. doi:10.1016/j.amepre.2007.09.011



q
p
s
p
t
r
U

E

A
e
1
1
p
w
t
n
R
i
e
l
m
m
h
t
t
c
fi
a
v
t
S

e
i
c
i
l
q
c
q
t
i
w
t

c
s
l
s
p
w
a
q
s

a
d
e
i
m
i
S
r
e
m
u

t
h
S
o
t
m
d
t
f
o
w
t
g

B

Q
s
b
t
c
e
c
a
m
i
T
p
g
d
e
e
v
l
c

H

T
t
t
s
c
s

S

This article reviews the evidence base and benefits of
uitlines, as well as how services are delivered and
romoted. The evolving role of public–private partner-
hips is examined, followed by an exploration of five
olicy and implementation challenges quitlines face in
he future. Ten opportunities for development and
esearch are then presented, focusing primarily on the
.S.

vidence Summary

strong evidence base supports quitline efficacy and
ffectiveness.12,13 The 2006 Cochrane Review found a
.41 odds ratio (OR) (95% confidence interval [CI]�
.27–1.57) for long-term cessation for people receiving
hone counseling compared to people trying to quit
ithout counseling assistance.11 A meta-regression de-

ected a significant association between the maximum
umber of planned calls and effect size. The Cochrane
eview concluded that: “Proactive telephone counsel-

ng helps smokers interested in quitting. There is
vidence of a dose response; one or two brief calls are
ess likely to provide a measurable benefit. Three or

ore calls increase the odds of quitting compared to a
inimal intervention such as providing standard self-
elp materials, brief advice, or compared to pharmaco-

herapy alone. Telephone quitlines provide an impor-
ant route of access to support for smokers, and
allback counseling enhances their usefulness.” Similar
ndings and conclusions resulted from earlier meta-
nalyses14 including ones conducted by the U.S. Pre-
entive Services Task Force,15 the USPHS Clinical Prac-
ice Guideline,3 and the U.S. Community Preventive
ervices Task Force.16

The cost effectiveness of cessation treatment in gen-
ral is well-established, with actual positive return on
nvestment in worksite settings17 and one of the best
ost-effectiveness ratios for any preventive or healthcare
ntervention from a healthcare18,19 perspective. Quit-
ines generally have similar costs and deliver similar
uit effects as in-person interventions. A number of
ost-effectiveness analyses have looked specifically at
uitlines and have found them to be highly cost effec-
ive compared to most other healthcare or preventive
nterventions, even for modest increases in quit rates,
ith incremental costs to achieve a quit in the several

housand dollar or less range.20–23

The interrelationship between the benefits of medi-
ation and the benefits of phone coaching is an area of
ome controversy. Most drug trials have embedded
arge doses of behavioral counseling (e.g., 25 brief
essions in Phase III varenicline trials24,25), but most
eople using the medications in the real world do so
ithout any counseling. Some insurance companies
nd states have strongly encouraged and even required
uitters using medications also to receive some coun-

eling, hoping to maximize quit success. Others have b

358 American Journal of Preventive Medicine, Volume 33, Num
rgued against this approach, concerned that it will
ecrease use of medications, although there is no
vidence to support this decrease for phone counsel-
ng.26 There has also been some concern as to how

uch additional benefit is added by providing counsel-
ng for those using medications. In four large trials,
wan,10 Zhu,12 Hollis,22 and McLeod27 all found that
epeated phone counseling increased the long-term
ffectiveness of cessation medications, although three
uch smaller studies (one had less than 40 phone

sers/cell) found no benefit.26,28,29

Data on the demographics and smoking characteris-
ics of quitline callers are collected at the state level, but
ave not yet been collated nationally. The California
moker’s Helpline found that compared to users of
ther forms of cessation assistance, callers to quitlines
ended to be younger, more evenly divided between

en and women, and more racially and ethnically
iverse, with African Americans calling the quitline at
wice the expected rate.30,31 The New Zealand Quitline
ound a 67% increase from 2001 to 2005 in the number
f under-25 smokers and a doubling in pregnant
omen callers.32 Many quitlines provide special services

o those who are uninsured and on Medicaid, and these
roups are often overrepresented in quitline callers.33

enefits of Quitlines

uitlines help increase the reach of evidence-based
ervices by increasing convenience and anonymity, and
y providing multilingual services. They provide ex-
ended hours of operation and centralized quality
ontrol, and eliminate transportation barriers more
asily than many face-to-face cessation services. They
an help people gain access to pharmacotherapy as well
s the behavioral and adherence support that maximize
edication effectiveness. Quitlines provide a central-

zed triage point for all cessation services in a region.
hey can enhance population quit rates in clinical
ractices (e.g., from 4.1% to 13%34), worksites, and
eographic regions. This may be accomplished by
irect effects for those calling, as well as by secondary
ffects such as inspiring quit attempts in noncallers
xposed to promotion,35 enabling clinicians to inter-
ene more routinely with smokers, and encouraging
egislators to continue funding multicomponent tobacco-
ontrol programs.

ow Quitline Services Are Delivered and Financed

here is wide variation in the U.S. in the populations
hat quitlines serve, who delivers the services, and how
hey are financed. Quitlines have been set up to deliver
ervices to all residents in some municipalities and
ounties, and in all states. Some limited services for
pecial populations, such as pregnant women, have

een provided at the national level. Quitlines also may

ber 6S www.ajpm-online.net
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rovide services to health plan members, employees, or
nion members. Services are delivered by a wide variety
f providers, including academic and healthcare insti-
utions, governmental and philanthropic organizations,
s well as private companies, including wellness and
isease management.
Financing for quitline services varies significantly

ncluding: (1) state funding from tobacco taxes, Master
ettlement, and general funds; (2) health plans
hrough benefit coverage or administrative services;
3) employer coverage as a health or wellness “carve-
ut”; (4) Federal funding to support state services and
single-number national triage function; (5) philan-

hropic support underwriting indirect service costs,
erving special populations and promotions; and
6) financing for the development and research base
or quitlines that have come from eclectic sources,
ncluding the National Institutes of Health (NIH) and
ther federal agencies, philanthropic organizations,
tate health departments, private investors, and health-
are systems.

Elements of service also can vary widely (see Table 1).
ased on evidence that end-user payment markedly
ecreases use,21 very few quitlines charge users for
ervice. States are spending over $40 million/year on
ervice provision (based on state self-report survey data
howing a mean of $828,000/year), which represents
bout 7% of their tobacco-control budgets (see Table 2).

ow Quitlines Promote Services

broad range of marketing techniques has been used
o generate calls to quitlines. State-level quitlines ini-
ially relied primarily on mass media ads, especially
elevision. This medium has proven reliable for call
eneration, but is quite expensive per call generated,
ometimes requiring as much investment to generate a
all as is spent on providing service for the caller. In
ddition, the promotional effect tends to be short-lived,
ailing off after a few days or weeks. However, many
tate health departments believe that there are ancillary
enefits to these mass media promotional campaigns,

ncluding exposure to important public health mes-
ages and increased quit attempts in the population.

able 1. Quitline service delivery mechanisms

ho delivers What is delivered

States ● Reactive coaching
Federal agencies ● Materials fulfillment
Health plans ● Proactive coaching
Employers ● Community referrals
Philanthropies ● Interactive recorded messages
Health systems ● Provider referrals
Stand-alone companies ● Nicotine replacement therapy
Universities ● Bupropion and varenicline

decision support
aDisease management ● Integrated Web services

ecember 2007
Other common forms of promotion by state quitlines
nclude: (1) outreach to health plans, hospitals, and

edical groups; (2) outreach to local health department
ersonnel and community organizations; (3) enhance-
ent of “viral” marketing to encourage peer referrals,

uch as including pocket cards with the quitline number
n materials sent to callers; (4) use of brief courses of
icotine replacement as an inducement to call, relying on
arned media and word of mouth; and (5) inclusion of
uitline information in targeted mailings, such as to
edicaid recipients. Many mature state quitlines have

een a shift in the mix of caller referral source over time,
ith a larger fraction made up of referrals from friends,

amily, and healthcare providers.

ublic–Private Partnerships

here are increasingly sophisticated public–private
artnerships extending the depth and breadth of ser-
ices offered. Integration often occurs at the state level,
ith another layer at the national level. As of July 1,
006, every state in the U.S. has some form of opera-
ional quitline. The National Cancer Institute (NCI)
nd the Centers for Disease Prevention and Control
CDC) have collaborated with states to create a formal
ational network of quitlines, with a single number
1–800–QUITNOW) available as a portal that automat-
cally routes calls back to their respective state quitlines.
here is not yet funding to support an ongoing paid
ational promotional campaign, although a public
ervice announcement campaign is being developed to
e made available by NCI in 2007.
Some states such as New York, Minnesota, Ohio, Ore-

on, Utah, and Washington are collaborating further with
ealth plans and businesses that provide and/or fund

n-depth telephonic coaching services and full pharmaco-
herapy. In these states, callers to the state quitline who
ave private health plan or employer-based cessation
hone and pharmacotherapy benefits are triaged via a
warm transfer.” The caller stays on the line while the state
perator connects them directly to the quitline service
rovider for the health plan or employer, with the oper-
tor staying on the line to confirm connection. These
tate lines thereby conserve limited government resources

able 2. Budget and utilization for state-level quitlines, July
004 to June 2005 ($)

Quitline service
(n�44)

Quitline
promotion
(n�32)

Tobacco control
(n�43)

ange 40K–4.2M 20K–5.5M 280K–93.4M
ean 828K 817K 12.6M
edian 622K 206K 6.1M

ote: Live calls to all quitlines numbered approximately 500,000
uring the year.
ource: North American Quitline Consortium Survey.
nd thus can provide more full proactive service and

Am J Prev Med 2007;33(6S) S359
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harmacotherapy for those without alternate funding
ources, such as the uninsured. Other states such as

assachusetts are providing state-supported proactive
hone counseling services to health plan members if the
ealth plans provide full pharmacotherapy. States that do
ot have these types of relationships frequently have to
ut back on quitline promotion to ensure they have
ufficient funds to provide services to callers or provide
esser service to some callers (such as a single call) as
emand outstrips funding.
These ambitious, complex partnerships have been

ostered by the creation of a North American Quitline
onsortium (NAQC).36 NAQC was initially supported

hrough funding from the American Legacy Founda-
ion (ALF) and is now incorporated as a separate
onprofit corporation with multiple funding sources.
AQC includes Federal agencies such as NCI and CDC,

tate health departments, state-level foundations set
p to administer tobacco settlement funds, cessation-
ervice providers, and researchers. Analogous Cana-
ian institutions and researchers have been members
ince NAQC’s inception, and Mexico will likely join in
007. NAQC has provided a forum linking those in-
olved in researching, overseeing, and operating quit-
ines, and conducts a yearly survey of all quitlines in
orth America and Europe.37

A limitation affecting public–private partnership ef-
orts in the U.S. has been the heterogeneity of services,
romotion, and funding at the state level, as some states
rovide only limited services, (i.e., a single call, with
inimal promotion) while other states provide robust

romotion and services (either through direct provi-
ion such as in Maine, or via public–private partner-
hips as described above). Call rates range from less
han 1% of smokers/year to over 8%38 at the state level.
ustralia and the United Kingdom, during periods of
ore marketing and service funding, have averaged

%–6%.39,40 Some employer-phone programs have
eached into the 20% level, when combined with
ncentives such as healthcare premium differentials
nd smoke-free campuses.41

The heterogeneity of state funding has led to chal-
enges implementing a national-level promotional cam-
aign since many states do not have funds budgeted to
andle increased demand. In 2006 and 2007, ALF is
unning mass media campaign pilots in four metropol-
tan areas that will include promotion of the 1–800–

UITNOW number. If successful, the pilot will be
ollowed by a national media campaign, funded jointly
y ALF and states.

ive Policy and Implementation Challenges for the Future
. Under-utilization

he biggest current challenge for quitlines is that

espite dramatic growth over the past decade, they are p

360 American Journal of Preventive Medicine, Volume 33, Num
nder-utilized compared to their potential. This under-
tilization is in part related to decisions by sponsoring
rganizations not to maximize participation, due to

ack of sufficient funding to support both promotion
nd service provision.

The National Action Plan,42 created by the Subcom-
ittee on Cessation of the Interagency Committee on

moking and Health, convened by former U.S. Depart-
ent of Health and Human Services (USDHHS) sec-

etary Tommy Thompson, predicted that with unfet-
ered access to proactive telephone counseling and
harmacotherapy coupled with robust promotion, at

east 10% of smokers/year would use phone services
ationally, with a 20% quit rate. This is a fivefold to

enfold increase over current use rates. From experi-
nce to date, this number appears ambitious, but
chievable with markedly improved funding and suffi-
ient infrastructure development. The Plan called for
unding from a national cigarette tax to create a
elivery and promotion infrastructure capable of actu-
lly reaching this level of promotion and use. It esti-
ated that such an initiative could result in one million

mokers quitting per year. Although there was support
or the concept of such a bold societal intervention,
here has not been funding support at the federal level
eyond $25 million by the NCI and CDC to support the
–800–QUITNOW infrastructure and to create initial
apacity in states without a quitline. Therefore, a criti-
al challenge at this point is the further evolution of
xisting services and the creation of a mechanism to
ctually fund, promote, and deliver these services at a
evel that creates a more significant public health
mpact.

. Who Funds and Delivers Services?

nitiatives begun at higher levels to fund and deliver
uitline services run the risk of undercutting motiva-
ion for local or parallel efforts. For example, before
he implementation of the National Network of Quit-
ines concept, several state legislatures opted to not
und state quitline activity and rather to rely on an
CI-funded “free” quitline service. Some regional health
lans have decided to not cover phone and pharmaco-
herapy for their smokers as long as they can refer them
o their state quitlines. If the higher-level services are
obustly funded for service provision and promotion,
hese negative consequences may not outweigh the
enefits of more uniform service access. However, the
urrent reality is that services and promotion are dif-
usely underfunded. Having any institutional player
pt-out decreases the fraction of smokers who receive
ervices. This is particularly unfortunate if a lower-level
r lateral potential funder is more motivated to
chieve higher utilization rates. For example, em-

loyers stand to gain when an employee quits smok-

ber 6S www.ajpm-online.net
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ng from both healthcare utilization decreases and
mproved productivity.43

In addition, there are certain quitline functions that
ay be more achievable at specific institutional levels

r when delivered by specific entities. For example,
oordinating referrals to local resources and integrat-
ng a quitline into local tobacco-control campaigns may
e more practical when delivered at a state level.
everaging quitline availability to increase healthcare
rovider compliance with quality guidelines3 that en-
ourage clinician identification and intervention with
obacco users may be more achievable with a health
lan-administered quitline. Employers can provide par-
icipation incentives that are impractical at the state
evel.

In the absence of a dramatic breakthrough at the
ational level, such as a dedicated increase in the cigarette

ax or a favorable ruling or settlement in the appeal of
he Department of Justice case suing the tobacco
ndustry, one can probably expect only evolution, not
evolution, in funding support.

. Creating Demand for Services

here is a related challenge to discover more effective
nd efficient means of creating demand for quitline
ervices. Surveys indicate that most smokers are either
naware of the existence of quitlines44 or, if they are
ware, have little idea what type of service is available.
ome fear they will be lectured if they call. Promotion
ampaigns that demystify and normalize getting help
rom a quitline are in the planning stages.

There is one straightforward policy solution to mark-
dly increase demand that has been tested in several
ther countries, including Australia, Brazil, parts of the
nited Kingdom, and the Netherlands45 requiring

obacco companies to place a national quitline number
n all cigarette packs. This strategy has resulted in
ramatic increases in call volumes at no promotional
ost. For example, Brazil requires that tobacco compa-
ies print the national quitline number on every ciga-
ette pack with large graphics, resulting in enormous
all volumes (averaging over 2 million/year, more than
he rest of the world combined).46 This represents
pproximately 7% of their smoking population.

. Cost of Service Comparison Issues

s with in-person interventions, quitlines cost more to
eliver than wholly-automated services such as re-
orded messages and stand-alone websites due to per-
onnel costs. However, the evidence base for recorded
essages is nonexistent, and the evidence for stand-

lone web interventions is nascent, with small effect
izes (see below). For many smokers, web-only interven-
ions are unlikely to be acceptable as a complete

ubstitute for human interaction. a
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Quitlines may be more expensive per quit than
ublic policy changes that make continued smoking
ore onerous, such as increases in cigarette prices and

lean indoor-air ordinances. Although primarily aimed
t protecting nonsmokers, clean indoor-air ordinances
nd policies also denormalize smoking. Worksite smok-
ng bans have been proposed as being more cost
ffective than cessation treatment as a means of getting
ndividuals to quit.47 However, public policy changes
hat make continued smoking more difficult can go
nly so far. In addition, policies that make it more
hallenging for people to smoke, without providing
hem with the tools to quit more effectively, inadver-
ently may discriminate against the most-vulnerable
mokers, such as the highly addicted, poor, and those
ith psychiatric diagnoses, who find it harder to quit
nd have less access to help. Ideally, this is not an
ither/or question. When New York City went smoke-
ree in 2002, it simultaneously made nicotine patches
nd telephone counseling available, and saw the big-
est decline in prevalence ever over a 1-year period
ecorded.48

It may be more appropriate to compare quitline
osts, especially when delivered by health plans or
mployers or when funded through tobacco taxes or
ettlement dollars, to other healthcare service costs that
dd life-years to smokers. When compared to interven-
ions such as lung transplants, lung-computed tomog-
aphy screening, and coronary artery bypass, quitline
osts are a clear bargain. For example, single-lung
ransplants, which may be performed in endstage
hronic obstructive pulmonary disease (COPD) pa-
ients, result in an average increase in quality-adjusted
ife-years (QALY) of 2.1.49 Transplants can cost hun-
reds of thousands of dollars per surgery, and the cost
er QALY is estimated at $48,241. In comparison,
hone counseling and medication support for quitting
moking cost well under $500, and add 3 to 10 years to
ife expectancy.20,50

. Limitations of Quitlines

here are limitations to what can be accomplished via
emote interactions. Some deeper nonverbal interac-
ion cues are lost, although some smokers may prefer
he increased anonymity of the phone. Current regula-
ory requirements make it more difficult to generate a
rescription or to bill for services via the phone. For
xample, Medicare recently provided some coverage
or tobacco treatment, but specifically excluded direct
hone-only service.51 This decision was not based on
oncerns about effectiveness, but rather on general
edicare policies that do not allow reimbursement for

ny services delivered over the phone other than min-
mal follow-up for covered face-to-face encounters with
physician or psychologist.

Am J Prev Med 2007;33(6S) S361
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A related concern sometimes expressed about quit-
ines is that they may diminish utilization of community-
ased in-person services. There is no published evi-
ence to support or refute this concern, and even if
rue, no evidence to support this being a public health
ssue in terms of net benefit to the individual or society.

ost quitlines maintain databanks of available commu-
ity resources, and part of the intervention process

ncludes exploring interest in nonphone services.
hese databanks usually include health department–

upported programs, voluntary programs (such as
roups run by the cancer, heart, and lung associations),
ealth plan and employer programs, and private pro-
rams. Some quitlines have formal triage processes
here individuals are queried as to their interest in
eb, phone, and in-person support. Given the very low
tilization and promotion of in-person cessation pro-
rams, it is possible the availability of a line with triage
apability actually could increase uptake of these ser-
ices. However, the California Smoker’s Helpline
ooked at callers referred to community resources, and
ound only 6% actually followed-up with referrals.52

inally, there is some evidence that the availability of
elephone support for those interested in quitting
ctually may increase healthcare provider delivery of
rief interventions to smokers in busy clinics, as recom-
ended by tobacco guidelines.

op Ten Development and Research Opportunities
or Quitlines

romising innovations could increase the reach, effec-
iveness, and efficiency of quitlines even further. How-
ver, these need additional development and research.
en of these are outlined below.

. Use of a Chronic Care/Disease Management
pproach with Quitlines

he USPHS Clinical Practice Guideline states that
tobacco dependence shows many features of a chronic
isease.”3 In the past 5 years, considerable progress has
een made organizing medical care for patients with
hronic conditions in a more effective manner. This
ncludes employing centralized disease management
ervices that proactively use databases to identify people
ho are likely to benefit from services, and then
nrolling the high-risk individuals in phone outreach
rograms via “opt-out” models that assume they will
onsent to receipt of services. A chronic care model
hat emphasizes restructuring the delivery model for
rimary care to focus on proactive management has
lso been developed and studied.53

To date most quitline activity has been delivered
sing an extended “episodic care” model. Individuals

re recruited via mass media or other promotions. After t

362 American Journal of Preventive Medicine, Volume 33, Num
nrolling, callers are supported for their initial quit
ttempt with “relapse-sensitive” call schedules heavily
eighted toward the first month or two. The 70% to
0% of participants who relapse at any time in the
rocess are considered treatment failures, but typically
o modification in protocol or provision of additional
ervices is provided. It is left up to the individual to call
ack at a future time to re-enroll, and in some instances
here are limits on how soon this can be done. This

odel may not provide optimal service, given the
hronic, relapsing nature of nicotine dependence and
he very high stakes involved. In fact, it is now known
hat most smokers who have relapsed are interested in

aking another quit attempt almost immediately.54

iven the considerable costs for promoting use of
ervices, it may be ill-advised to continue to ignore
mokers who have relapsed.

A number of alternative approaches with attributes of
hronic care management are under development and
nvestigation, including: (1) proactive outreach to high-
isk populations such as asthmatics, diabetics, COPD
atients, and pregnant women, where smoking status
ay be available; high acceptance rates (exceeding

0%) have been seen in population-based nonvolun-
eer recruitment studies of smokers offered proactive
hone counseling55; (2) long-term follow-up and open-
nded treatment, e.g., recurrent status checks with
ffers of re-enrollment for those who have relapsed;
nd (3) tighter integration with medical care, such as
nserting chart notes into electronic health records with
articipating healthcare systems.

. Integration of Phone Services with Other
emote Communication Media

esearch in the area of integration and communication
hould focus primarily on: (1) web-based tailored con-
ent, social interaction via chat and discussion func-
ions, and iterative quit plan interactive development
ools; and (2) text messaging, cell phones, e-mail, and
aming.
The evidence base for these mediums is not as well

stablished as the evidence base for phone counseling,
ut is growing. For example, a number of randomized
rials have found modest but statistically significant
mprovements in quit rates for intervention partici-
ants who complete a fairly extensive survey, then
eceive deeply tailored cessation text and images at a
ebsite based on their answers.56 Other forms of web

upport that focus on enhancing a participant’s social
upport while providing a user-driven flexible menu of
essation information and exercises have less evidence.
large six-cell trial found a difference of a few percent-

ge points, but only in a secondary analysis of the sites
hat were used more heavily.57 Text messaging over cell
hones was shown to be effective in creating a short-

erm (3-month) increased quit rate in a randomized

ber 6S www.ajpm-online.net
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rial in New Zealand, including Maori users.58 Al-
hough there is a strong established evidence base for
hones that does not yet exist for these new media, they
ave potential advantages over standard phone-only
uitlines, meriting further development and testing.
or example, the new mediums: (1) may be cost
ffective in generating population-level quit attempts
ecause they rely less on paid cessation counselors for
elivery, even if the incremental quit rate improvement

s modest; (2) are easily scalable; (3) are much more
nteractive and allow for more tailoring to the individ-
al than printed materials; and (4) may appeal to
eople who enjoy new communications technology, or
ho find even phone counseling intimidating.
There have been no trials completed to date that

xamine more advanced, seamlessly integrated services
hat leverage the advantages of human interaction via
hone, instant messaging, and e-mail with the effi-
iency of web-based and other e-communication en-
ounters that do not require live input. However,
everal studies and development projects are underway,
ncluding randomized trials comparing modalities.

. Further Integration and Innovation of
harmacotherapy and Quitlines

he initial studies establishing quitline effectiveness
redated pharmacotherapy, so there is a firmly estab-

ished independent effect on long-term cessation
chieved by phone coaching alone. Over the past 5
ears, there has been increasing interest in using quit-
ines to address some of the challenges of how pharma-
otherapy is used (or not used) in the real world.59

hese challenges include increasing proper use and
dherence, ensuring quitters receive some instruction
n the nonpharmacologic aspects of quitting, and

ncreasing the fraction of quitters who use pharmaco-
herapy. Exactly how best to do this remains uncertain.

The following research areas are particularly in need
f additional innovation and research: short-term nic-
tine replacement therapy (NRT), tighter relationships
ith healthcare providers to ease access to prescription-
nly medications for smoking cessation, and the safety,
fficacy, and practicality of more aggressive pharmaco-
herapy approaches.

Offering brief courses of NRT through quitlines may
e a more cost-effective way of generating calls than the
se of mass media, and result in higher quit rates. New
ork City saw a marked increase in call volumes with a
ree patch offer in 2004, with almost 400,000 callers.3

ew York State examined the cost effectiveness of
ime-limited nicotine patch promotions versus tradi-
ional media promotion and found patch promotion to
e highly cost effective.60 Minnesota61 and Oregon62

lso saw a marked increase in calls based solely on

arned (nonpaid) media announcing patch availability. s

ecember 2007
here are less data on the relative cost effectiveness of
hort courses of NRT versus longer courses.

Research and innovation are also needed to forge
ighter relationships with healthcare providers to in-
rease ease of prescription medication access. Many
uitlines have determined ways to connect medically
ppropriate callers directly with over-the-counter med-
cations without requiring a physician visit, using care-
ul protocol screening and mail order or pharmacy
oucher fulfillment. A handful of integrated healthcare
ystems with phone counseling programs have created
ulfillment protocols that include physician prescrip-
ion authorization.

Finally, research should also encompass the testing of
afety, efficacy, and practicality of aggressive cessation
harmacotherapy approaches, including: combination
nd higher-dose therapy, initiation of pharmacother-
py while still smoking, new medications and vaccines,
test kits,” and aggressive medication management.

. Impact of the “Ask-Advise-Refer” Model on
uitlines and Healthcare Practice

any health plans and healthcare practices have strug-
led to implement the USPHS guideline 5A’s model63

Ask, Advise, Assess, Assist, Arrange follow-up) of clin-
cal practice that assumes all care for smokers is deliv-
red by busy primary care teams. To increase adoption,
uitlines have been proposed as part of an “Ask-Advise-
efer” model where the last three A’s (Assessment,
ssistance, and Arranging follow-up) can be handled
redominantly by active referral to a quitline.64 New
uitline tools such as fax referral systems and feedback

oops back to providers are being created and imple-
ented to facilitate this model. There have been a

umber of trials that have examined the impact of this
ype of model, and it appears very promising.21,65

owever, there are unanswered questions, particularly
egarding: (1) How many patients actually connect and
eceive service from quitlines, if they are referred by
heir healthcare provider? (2) Is a fax referral system

ore effective than a “call this number” approach?
hich are healthcare providers more likely to adopt?

3) What is the clinic and population impact of “Ask-
dvise-Refer” compared to the traditional clinic-based
A’s model?

. Developing and Testing Improved and New
ehavioral Interventions

he impact of varying the content of interventions
elivered via quitlines has not been studied systemati-
ally. A recent British study by Gilbert et al.66 did not
nd a quit rate difference between one and multiple
alls, unlike most other previous studies. They posited
hat their failure may have been due to using a non-

tructured, client-led protocol with counselors given

Am J Prev Med 2007;33(6S) S363
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ittle guidance as to what to talk about, treating each
all like a separate, unrelated encounter.

There are multiple ways the content of interventions
ould be varied to attempt to improve quit rates and
atisfaction. Many of these approaches are not specific
o phone counseling, i.e., it is not known if they
mprove outcomes in an in-person setting either. Ex-
mples include:

. Decreasing nicotine content over time via fading,
scheduled smoking, or denicotinized cigarettes.
More sophisticated approaches that include hand-
held devices to record use patterns and give realtime
suggestions for scheduled smoking hold promise,
and could be combined with quit coach availability.

. Taking different theoretic approaches to coaching/
counseling content. Trials specifically comparing
the relative merits of Cognitive–Behavioral therapy,
Motivational Interviewing, the 3 “T”s (creating mo-
tivational Tension, Triggering action, and Treat-
ment availability)67 or other theory-based counsel-
ing content, and determining their incremental
added benefit compared to practical advice and
social support will be helpful.

. Examining the impact of increasing the number of
calls or call time length on quit outcomes. A recent
Veteran’s Administration trial that obtained higher
than usual quit rates offered more calls.65 There is
evidence from in-person programs that more con-
tact can increase quit rates markedly.68 One ran-
domized trial found that 10–12 calls focused around
the quit date increased 90-day abstinence rates at 6
months.69 However, because of the increased cost
implications, replication and further study of what
subpopulations may benefit from increased intensity
are needed.

. Relapse-sensitive versus recycle-sensitive timing of
calls. The trend in timing of phone counseling calls
has been to frontload them around the caller’s quit
date (relapse-sensitive). This makes sense from the
perspective of helping to prevent relapse. However,
checking in with people over a more extended
period also may be helpful to encourage those
callers who have relapsed to call again (recycle-
sensitive). Some earlier phone models stressed this
approach.70 There has never been a direct compar-
ison of these two methods, nor of an integrated
approach that does both.

. More formative analysis of the experience of those
going through treatment to identify modifiable in-
fluencers of success and relapse. This knowledge will
benefit from the creation of multistate databases,
and from more standardized processes and out-
comes reporting so quit rates and influencers such
as contact time can be compared reliably across

states and service providers. v

364 American Journal of Preventive Medicine, Volume 33, Num
. Cost Effectiveness of Different Promotional
nd Service Approaches

quitline’s population impact depends not just on quit
ates, but even more so on how effectively it is pro-
oted. Promotion is critical for two reasons; promoting

he availability of a quitline may increase quit attempts
n the general population, and it will determine how

any people call to use the service. Much remains to be
earned in this critical arena.

Quitlines vary significantly from each other and over
ime as to how much emphasis they put on different
romotional strategies such as mass media, community
wareness, and healthcare system and provider refer-
als. Measuring the impact of these approaches on
uitline utilization is straightforward, but measuring
he impact of different strategies on the rate of quit
ttempts in the general population that do not result in
call to the quitline is more challenging.
Development and research is needed to explore

ighly efficient methods for recruiting callers, such as
he placement of the 1–800–QUITNOW number on
igarette packages. Incentive programs such as “Quit &
in” contests, which have been used internationally, as

ell as decreased health insurance premiums also show
onsiderable promise.

A deeper understanding of what drives tobacco users
o make quit attempts and what types of support
ervices they would find most attractive could help in
he re-engineering of both cessation services and pro-

otion. The Robert Wood Johnson Foundation (RWJF)
s sponsoring an initiative applying innovative product
evelopment approaches to increase consumer de-
and for cessation, including quitlines.
Further cost effectiveness and return-on-investment

tudies for likely high-yield populations such as COPD,
bstetrics, diabetes, and asthma are needed. Most cost-
ffectiveness analyses have concentrated on the entire
opulation of smokers. Analyzing high-utilization sub-
opulations may help make a stronger case to employers
r health plans for aggressive intervention support.

. Development and Testing of Proxy (Helper)
nterventions

uitlines primarily serve smokers interested in quitting,
elying on media, public policies that denormalize
moking, and healthcare providers to increase motiva-
ion to quit and seek help. However, many family

embers, friends, coworkers, and other former smok-
rs are interested in and can be taught basic cessation-
upport skills similar to those used by healthcare pro-
iders.71 With no effort to recruit them, approximately
% of calls to quitlines are from these proxy helpers. In
ome populations such as Asian immigrants, over 50%
f calls are from proxies.72 Can quitlines be used more

igorously and effectively as a source of information,

ber 6S www.ajpm-online.net
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upport, and skillbuilding for proxies? If so, will this
elp to motivate and then support smokers attempting

o quit, including increasing use of evidence-based
ervices?

. Experiments in Coordination of
ublic–Private Benefits to Increase Reach
f Quitlines

s noted earlier, lack of sufficient funding is a prodi-
ious obstacle to further dissemination of quitline
ervices. Improved surveillance and tracking of the
mpact of different approaches to funding, promoting,
nd delivering service on quitline utilization and out-
omes, as well as conscious experimentation with dif-
erent public–private mixes, may shed light on what
pproaches hold the most promise for long-term solu-
ions. Examples include: (1) risk-based sharing of fi-
ancing for service and promotion among different

nstitutions, such as in Massachusetts where the state
ays for counseling and health insurers pay for medi-
ations, or Minnesota where the settlement trust funds
re used to pay for statewide promotion and triage, with
ull service reserved for the uninsured, while insurers
ay for all phone counseling and medications for their
embers; and (2) more aggressive government-funded

ervice such as in Australia and Maine, where over 8%
f smokers receive quitline service. Can it be deter-
ined more quantitatively how heavy government pro-

ision of service affects healthplan/employer financing
nd delivery?

. Tailoring of Service and Promotion
or Subpopulations

here is considerable public health interest in creating
ifferent versions of quitline services and promotion
or various groups that may be less prone to use or
enefit from standard cessation support. Examples

nclude Native American/Alaska Natives, Medicaid re-
ipients, gays and lesbians, youth, seniors, blue-collar
orkers, smokers with mental health or substance
buse diagnoses, obese and overweight smokers, preg-
ant women, and other ethnic/racial groups. However,
ther than providing services in people’s native lan-
uages and being sensitive to cultural differences, so far
here is little or no evidence that taking a substantially
ifferent clinical approach makes a difference.3 Is

urther population tailoring critical, given these groups’
isproportionate prevalence or risk, or is it a distrac-
ion? Further surveillance, inquiry, and experimenta-
ion can help sort out whether focusing on better
uitline publicity, cultural sensitivity, and accessibility
ill sufficiently serve the needs of these populations, or
hether greater modification is necessary.
There is also a need to determine if tailoring treat-

ent content, duration, frequency, and timing based t

ecember 2007
n other individual characteristics (such as level of
ddiction, past quit history, and motivational attributes)
mproves outcomes.

0. Disseminating Quitlines in the Developing
orld

here are now over 80 quitlines in North America,
urope, and Australia/New Zealand.73 There are only

our in the developing world.74 As developing countries
hat are signatories to the Framework Convention on
obacco Control (FCTC) move to implement the ces-

ation provisions, quitlines increasingly are being con-
idered as a strategy. Quitlines can create an impact
ven where healthcare services are disorganized. In
ddition, promotional campaigns for quitlines help to
ormalize quitting, thus increasing the rate of quit
ttempts. Developing countries may be able to take
dvantage of low labor and media costs. However, they
ay also be hampered by less-developed telephone

ystems and more limited overall resources for delivery
nd evaluation.

For quitlines to be disseminated effectively to less
ell-developed countries, financial and systems support

or knowledge and technical expertise transfer need to
e developed. In addition, further development and
esearch is needed to create and test less-expensive
ptions for high-volume situations, such as recorded
essages and very short courses of counseling and
edication.

esearch Implications

uitlines are creating a remarkable infrastructure for
heoretic and applied research in numerous disci-
lines. They are collecting uniform minimum datasets
n hundreds of thousands of tobacco users who at-
empt to quit each year. In the U.S., there is wide
eterogeneity in recruitment and service strategies

rom state to state and institution to institution, provid-
ng numerous natural experiments. Because of the
igh volume of participants and computerized coach-

ng support, quitlines also provide opportunities for
easy” large-scale social science, health services re-
earch, pharmacologic effectiveness, and other ran-
omized trials to test theoretic models as well as to
onduct practical clinical trials relating to cost effective-
ess and equivalency of different approaches.
This new infrastructure for research is only begin-

ing to be utilized to the extent possible. Despite
aving developed and implemented a state-level mini-
um data set, this data has not been integrated and

nalyzed even for basic information about the demo-
raphics of quitline users. New models to encourage
nd support quitline research are needed that take
dvantage of their ability to answer scientific and prac-

ical questions quickly and efficiently.

Am J Prev Med 2007;33(6S) S365
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onclusion

he new behavioral technology that formed the basis of
uitlines easily could have languished in articles growing
oldy on the shelves of libraries; instead, individuals in

cademia, state health departments, healthcare compa-
ies, philanthropic organizations, federal agencies,

arge employers, and service agencies created a vision
nd over time brought it to life. This has been a messy,
ometimes painful process that never would have got-
en as big as it has if the individuals involved had not
een its potential to improve individual and public
ealth, and if they had not worked and argued together

o make it real. The glass is now hopefully only half full,
nd much more will be discovered and done to further
aximize the potential of this potent tool to help

isseminate evidence-based treatments.

he author is employed by and owns stock in Free & Clear®,
service provider of quitlines.
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hanging Smokeless Tobacco Products
ew Tobacco-Delivery Systems

orothy K. Hatsukami, PhD, Jon O. Ebbert, MD, Rachel M. Feuer, BA, Irina Stepanov, PhD,
tephen S. Hecht, PhD

bstract: Smokeless or noncombusted oral tobacco use as a substitute for cigarette smoking has been
gaining greater interest and attention by the public health community and the tobacco
industry. In order for the product to appeal to smokers, tobacco companies have been
manufacturing new noncombusted oral tobacco (i.e., moist snuff) that is lower in moisture
content and nitrosamine levels, packaged in small sachets and “spitless.” While the primary
motives of the major tobacco companies are to maintain or increase tobacco use, some
members of the public health community perceive the use of noncombusted oral tobacco
products as a harm reduction tool. Because cigarette smoking is associated with greater
toxicant exposure compared to noncombusted oral tobacco, reduced mortality and
morbidity are hypothesized to ensue, if cigarette smokers switched completely to these
products. However, variability exists in levels of nicotine and toxicants and potential health
consequences from use within and across countries. Therefore, promulgating noncom-
busted oral tobacco products as a safer alternative to smoking or as a substitute for smoking
may engender more rather than less harm. To date, limited research is available on the
effects of marketing noncombusted oral tobacco products to smokers, to support the use
of these products as a harm reduction tool, and to determine the effects of varying levels
of tobacco toxicants including nicotine on health. The need exists for manufacturing
standards to lower toxicant levels of all noncombusted oral tobacco products, for the
formulation of appropriate tobacco-product regulations and for the development of a
strategic plan by the public health community to address this controversial topic.
(Am J Prev Med 2007;33(6S):S368–S378) © 2007 American Journal of Preventive Medicine
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arketing strategies and types of available
smokeless tobacco products have been evolv-
ing in the United States. Products are being

anufactured to appeal to cigarette smokers (e.g.,
pitless, in small tea-like packets, different flavorings)
nd promoted to be used in situations where they
annot smoke or as a substitute or alternative to smok-
ng. The U.S. Smokeless Tobacco Company (USSTC;
reenwich CT) filed a request for an Advisory Opinion
ith the Federal Trade Commission (FTC) seeking
uidance “regarding the acceptability of communicat-
ng in advertising that smokeless tobacco products are
onsidered to be a significantly reduced risk alternative
s compared to cigarette smoking” (letter submitted in
ebruary 2002, withdrawn August 2002, additional in-
ormation submitted in May 2003). The availability and

rom the Transdisciplinary Tobacco Use Research Center, University
f Minnesota (Hatsukami, Feuer, Stepanov, Hecht), Minneapolis,
innesota and the Department of Medicine, Mayo Clinic (Ebbert),
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a
se Research Center, 2701 University Avenue, SE, Suite 201, Minne-

polis MN 55414. E-mail: hatsu001@umn.edu.
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arketing of these products address two primary con-
erns faced by cigarette smokers: increasing bans on
moking and health risks associated with smoking. For
obacco companies, these products may serve to main-
ain tobacco use among existing smokers and to recruit
ew tobacco users.
In the public health community, smokeless tobacco

se as a complete substitute for cigarette smoking or as
method of cessation is gaining support, but remains
otly debated. Tobacco harm-reduction approaches,
uch as the use of smokeless tobacco among smokers
nwilling or unable to quit, have been considered as a
easible alternative that can potentially reduce tobacco-
elated morbidity and mortality, even with continued
se of products that contain tobacco constituents.1 A
houghtful, unbiased examination of the feasibility of

ethods to reduce tobacco-related harms that do not
reempt other tobacco-control measures such as pre-
ention and cessation is urgently needed. Currently,
igarette smoking is the leading cause of death in the
.S., accounting for approximately one in six deaths

438,000 each year) and 5.5 million years of potential
ife lost. In 2005, approximately one fifth (45.1 million)
f the U.S. adult population were smokers.2 Although

n estimated 70% of smokers (33.2 million) would like

0749-3797/07/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2007.09.005
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o quit, successful long-term abstinence remains low
2.5% or 1.2 million smokers per year).3,4 Worldwide,
pproximately 1.3 billion people smoke and about 4.9
illion die from tobacco-related illnesses each year. If

resent consumption patterns continue, an estimated
0 million people will die each year from tobacco-
elated disease by the year 2020.5,6

Excepting nicotine pharmaceuticals, of the various
urrently available potential reduced exposure prod-
cts (PREPs) that may result in actual harm reduction,
mokeless tobacco products have the greatest potential
o reduce risk for disease if smokers completely switch
rom cigarettes to these products. For example, the
elative risk for disease with “low-nitrosamine” smoke-
ess tobacco is considered to be at least 90% less than
igarette smoking.7 In a report by the Tobacco Advisory
roup of the Royal College of Physicians,8 smokeless

obacco use is considered 10–1000 times less hazardous
han cigarette smoking, depending on the product.
nlike cigarette smoking, smokeless tobacco use has
ot been linked to many of the smoking-related can-
ers9,10 or to pulmonary disease.11 Epidemiologic data
rom Sweden have been used to support the hypothesis
hat switching from cigarettes to smokeless tobacco
roducts can significantly reduce tobacco-related mor-
idity and mortality among tobacco consumers. A re-
uction in lung cancer in Sweden has been observed in
en. This reduction has been attributed by some

nvestigators to the increased use of “snus” (i.e., Swed-
sh snuff) and a corresponding reduction in cigarette
moking.12,13 The decline in smoking has not been as
ramatic in women, potentially due to the limited
ptake of snus among women. Other researchers have
ebated this interpretation based on the observation
hat the prevalence of smokeless tobacco use is “not
onsistently associated with a reduction in smoking
nitiation or prevalence.”14 Many public health scien-
ists and advocates are concerned that the Swedish
xperience would not be replicated elsewhere. How-
ver, if a significant number of current smokers who
ould not have otherwise quit switched completely to
low-nitrosamine” oral tobacco products, then a signif-
cant reduction in prevalence of tobacco-related disease
s likely to occur.7

The aims of this article are to describe the extant
iterature on newer smokeless tobacco products di-
ected at smokers, the currently existing literature on
he toxicity of these products, including nicotine addic-
ion, and future directions for research.

ypes of Smokeless Tobacco Products

everal types of smokeless tobacco products are avail-
ble which can be administered orally or nasally. Moist
nuff is finely ground or shredded tobacco sold either
oose or in packets (i.e., sachets) and used orally. A user

laces a pinch or dip between the cheek and gum. Dry c

ecember 2007
nuff is fine powdered tobacco and can be used either
rally or nasally. Chewing tobacco comes as twist, plug,
r loose leaf. The user places a “wad” of this product

nside the cheek. Moist snuff and chewing tobacco may
equire spitting and therefore has been referred to as
spit tobacco.” Other smokeless tobacco products are
obacco mixed with other substances. Alaskan natives,
or example, mix tobacco leaves with ash from a woody
ungus that grows on the bark of birch trees (i.e., punk
sh). This product is frequently referred to as Iq-mik.15

n India, Southeast Asia, or the United Kingdom,
obacco is mixed with areca nut, lime, flavorings, or
pices and is either manufactured or handmade (e.g.,
etel quid in India). Newer products being marketed
rimarily to cigarette smokers are sold as pouched,
spitless” moist snuff or compressed tobacco lozenges.
wedish Match (Stockholm, Sweden) introduced a
wedish snus, Exalt, to the U.S., but this product is no
onger sold in this country. The processing of Swedish
nus involves heat treatment or pasteurization rather
han fermentation. This leads to lower levels of tobacco-
pecific nitrosamines (TSNAs) than in some American
roducts. Furthermore, Swedish Match has introduced
oluntary standards, called GothiaTek® (www.gothiatek.
om) that set limits for oral tobacco constituents, and
pecify standards for manufacturing and for the provi-
ion of consumer information. Because snus is included
n the Swedish Food Act, only additives and flavorants
hat are permitted in foods are allowed in snus. In
ddition, Swedish Match reports that the nontobacco-
pecific compounds have established limits that are
omparable to food products. The manufacturers rec-
mmend that retailers refrigerate the products to keep
hem “fresh” (e.g., prevent further nitrosamine forma-
ion) and to meet the “best-before” criteria.

The U.S. Smokeless Tobacco Company (USSTC)
ntroduced Revel in 2001. This product is marketed as
“unique, discreet option for adult smokers seeking an
lternative that allows them to enjoy real tobacco
atisfaction without lighting up.” Revel was developed
for smokers living in a no-smoking world” and is
escribed as “not like nicotine gum or tobacco-
essation product.” The products are 100% American
obacco and available in mint, wintergreen, and cinna-

on. In 2006, USSTC manufactured and now is test-
arketing Skoal Dry, which is likely to replace Revel.
his product uses a bigger pouch than Revel and comes

n regular and mint flavors. The method of curing and
rocessing of these products is publicly unknown. Also,

n 2006, Camel Snus (marketed by Reynolds American,
nc., Winston-Salem NC) and Taboka Tobaccopak
manufactured by Phillip Morris, Richmond VA) were
ntroduced for test marketing. Camel Snus is manufac-
ured by Swedish Match and adheres to the same

anufacturing standards as the other Swedish snus
roducts. Furthermore, retailers store Camel snus in a

hilled container, but the product does not have to be

Am J Prev Med 2007;33(6S) S369
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efrigerated during use. Camel snus is sold in spice,
enthol, and original flavors. Taboka, similar to Swed-

sh snus, contains pasteurized tobacco. However, com-
ared to Swedish snus, this product is lower in moisture
ontent, includes a flavor-strip technology, has a re-
uced salt content, and does not require refrigeration.
t comes in original (Taboka) or mint (Taboka Green)
avors. Recently, Phillip Morris announced that it was

est-marketing Marlboro snus.16

In 2001 and 2003, Star Scientific (Chester VA)
ntroduced two smokeless tobacco potentially-reduced-
xposure products, Ariva and Stonewall. Ariva was also
esigned to be used by smokers in situations where they
annot smoke, while Stonewall was designed as an
lternative to moist snuff.17 Both products have been
hrough the process of “Star-curing,” an innovative

ethod of curing tobacco which may nearly elimi-
ate the TSNAs, 4-(methylnitrosamino)-1-(3-pyridyl)-1-
utanone (NNK) and N=-nitrosonornicotine (NNN),
rom the tobacco. Star-curing is a patented two-step
rocess that does not involve chemicals, solvents, or
ther additives. The leaf is dried in a barn for approx-

mately 24–36 hours at about 100–110°F, until it turns
ellow. It is then pressed to remove moisture and
icrowaved until moisture is reduced by an additional

0%.18 According to research by Star Scientific and
ndependent sources, the StarCured process preserves
he normal nicotine and monoamine oxidase (MAO)
nhibitor content, while reducing TSNAs to “almost
ndetectable levels.”19,20

The newer smokeless tobacco products make the
erm “spit tobacco” seem antiquated. Furthermore,
ecause newer cigarette-like devices that are being
eveloped have been shown to emit minimal second-
and smoke,21 the term smokeless tobacco appears to

ack specificity. In this paper, these products are pre-
ominantly referred to as “noncombusted oral tobacco
roducts,” which seems to be a more specific and descrip-
ive terminology for the current “smokeless tobacco”

igure 1. Historic levels of tobacco-specific nitrosamines in
oncombusted oral tobacco products.25

pm, parts per million; TSNA, tobacco-specific nitrosamine.
roducts. N

370 American Journal of Preventive Medicine, Volume 33, Num
oxicants of Noncombusted Oral Tobacco Products

lthough oral tobacco products lack the toxicants
ssociated with combustion, they include 28 known
arcinogens.22 Some of these carcinogens are TSNAs.
he TSNAs that have been most strongly linked to
ancer are NNK and NNN. These TSNAs are formed
uring curing, processing, and aging of tobacco and
re present in both burned and unburned tobacco.
ccording to the International Agency for Research on
ancer (IARC), these TSNAs are considered Group 1
arcinogens. They cause tumors of the oral cavity,
sophagus, pancreas, and lung in laboratory ani-
als.23,24 The TSNAs in some noncombusted oral

obacco products manufactured in Sweden and the
.S. have decreased over time. Products in Sweden are
ow typically below 10 ppm and products in the U.S.
re typically below 20 ppm (Figure 1).25 Several studies
ave examined amounts of TSNAs in oral tobacco
roducts in various countries.26–30 Figure 2 shows a
ompilation of a few of the recent studies that have
easured NNN and NNK in the U.S.,28 Sweden,30 and

ndia29 and illustrates three primary points. First, there
s a wide variability in carcinogen levels among oral
obacco forms found in the U.S., Sweden, and India.
he highest levels reported are found in a product
ade in Sudan called toombak, which is a mixture of

obacco and sodium bicarbonate (amounts not shown
n Figure 2). The levels of TSNAs in this type of product
re in the thousands of micrograms per gram dry
eight.26 Second, there are significant differences in
SNAs among the various U.S. brands despite the
eneral decrease in overall levels of carcinogens (Fig-
re 1). These differences occur even within the same
.S. brand bought in different locations31,32 (e.g.,
openhagen had NNK values varying from 1.45 to 3.20

igure 2. NNK and NNN levels in noncombusted oral
obacco products across and within countries.
NK, 4 - (methylnitrosamino) - 1 - (3 - pyridyl) - 1 - butanone;

NN, nitrosonornicotine.

ber 6S www.ajpm-online.net
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g/g dry weight with a coefficient of variation of
2.9%32) and can vary depending on length of time on
he shelves.33 Products manufactured in Sweden and
old in the U.S. also show some variability and higher
evels of TSNAs than the snus products sold in Swe-
en.28 The differences in TSNAs among oral tobacco
roducts used in India are more dramatic with values
anging from 1.2 to 128 �g/g product wet weight.
hird, products in Sweden tend to have uniformly

ower nitrosamine levels than American products,
hich is, in part, due to the GothiaTek® standards
eveloped and adhered to by the manufacturers of
wedish snus.
Table 1 shows data on the newer oral tobacco prod-

cts28 introduced in the U.S. This table clearly demon-
trates that the levels of total TSNAs are highest in the

able 1. Tobacco-specific nitrosamine levels28

obacco products

T

NNN

ew tobacco products
ard snuff
Ariva 0.019
Stonewall 0.056

wedish snus
General 0.98

pit-free tobacco packets
Exalt

Purchased in Sweden 2.3
Purchased in the U.S. 2.1

Revel
Mint flavor 0.62
Wintergreen flavor 0.64

Camel Snus
Original 0.79
Spice 0.87
Frost 0.83

Taboka
Taboka 0.91
Taboka Green 0.82

icotine replacement therapy products
NicoDerm CQ (patch, 24-mg nicotine)e nd
Nicorette (gum, 4-mg nicotine)e 0.002
Commit (lozenge, 2-mg nicotine)e nd

onventional smokeless tobacco products
Copenhagen

Snuff 2.2
Long cut 3.9

Skoal
Long cut straight 4.5
Bandits 0.9

Kodiak
Ice 2.0
Wintergreen 2.2

Mean of five analyses, each performed in duplicate.
Single analysis performed in duplicate.
Mean of two analyses, each performed in duplicate.
Mean of three analyses, each performed in duplicate.
Values are expressed per piece.
NN, N=-nitrosonornicotine; NNK, 4-(methylnitrosamino)-1-(3-pyridy
etected.
onventional and most popular oral tobacco products 4

ecember 2007
old in the U.S (i.e., Copenhagen and Skoal),34 with
SNAs ranging from 4.8 to 9.2 �g/g product wet
eight. The Swedish products such as General Snus
nd Exalt are somewhat lower in TSNAs with values
anging from 2.0 to 3.7 �g/g product wet weight. The
owest levels of TSNAs are observed in oral tobacco
roducts manufactured by Star Scientific, tobacco loz-
nges such as Ariva and Stonewall, 0.19 and 0.26 �g/g
roduct wet weight, respectively. The medicinal nico-
ine products tended to have extremely low or nonde-
ectable levels of nitrosamines.

A critical question is how the levels of nitrosamines
n tobacco products translate into the uptake of
arcinogens in humans. Figure 3 shows the results
rom a compilation of studies that had been con-
ucted. The concentrations of metabolites of NNK,

o-specific nitrosamine level (�g/g product wet weight)

NNK NAT NAB Total

0.037 0.12 0.008 0.19a

0.043 0.17 0.007 0.28b

0.18 0.79 0.06 2.0c

0.27 0.98 0.13 3.7d

0.24 0.68 0.05 3.1b

0.033 0.32 0.018 0.99b

0.032 0.31 0.017 1.0b

0.16 0.19 0.008 1.15b

0.09 0.20 0.010 1.17b

0.16 0.13 0.006 1.12b

0.06 0.30 nd 1.27b

0.07 0.24 0.002 1.13b

0.008 nd nd 0.008b

nd nd nd 0.002b

nd nd nd ndb

0.75 1.8 0.12 4.8b

1.6 1.9 0.13 7.5b

0.47 4.1 0.22 9.2b

0.17 0.24 0.014 1.3b

0.29 0.72 0.063 3.1b

0.41 1.8 0.15 4.5b

tanone; NAT, N-nitrosoanatabine; NAB, N-nitrosoanabasine; nd, not
obacc
-(methylnitrosamino)-1-(3-pyridyl)-butanol [NNAL]

Am J Prev Med 2007;33(6S) S371
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nd its glucuronides [NNAL-Glucs] or total NNAL,
hich serves as a biomarker for exposure to carcino-
ens, were examined across different brands of non-
ombusted oral tobacco products and compared to
ommit (GlaxoSmithKline, Pittsburgh PA), a medici-
al nicotine that is FDA-approved for smoking cessa-

ion. These data represent analyses of the information
ollected from separate studies35–39 and some of the
tudies involved subjects who were noncombusted oral
obacco users while others involved cigarette smokers
ho switched to noncombusted oral tobacco products.

n spite of these limitations, the concentrations of total
NAL parallel the NNK levels in these products. This
gure also illustrates the diversity of toxicant uptake
cross products and that some of the more conven-
ional oral tobacco products result in higher total
NAL levels than smokers of Marlboro cigarettes,
roviding a cautionary note that switching to noncom-
usted oral tobacco products does not necessary result

n reduced toxicant exposure.
Unfortunately, the majority of existing studies have

xamined the human uptake of only a few of the
arcinogens in these products.36,37,39–44 Table 2 lists
ther carcinogens that have been found in noncom-
usted oral tobacco products. To obtain an accurate
icture of the potential harm associated with these
roducts, a more comprehensive assessment of the

igure 3. Total NNAL concentrations in urine: users of diff
icotine (Commit), and Marlboro cigarettes.
NAL, 4-(methylnitrosamino)-1-(3-pyridyl)-butanol.
evels and uptake of toxicants in these products is P

372 American Journal of Preventive Medicine, Volume 33, Num
ecessary. Additionally, it is notable that these data are
ver 20 years old and require updating.

eduction of Toxicant Exposure in Noncombusted
ral Tobacco Users and Cigarette Smokers

he variability of toxicants in noncombusted oral to-
acco products begs the question of whether users of
igh nitrosamine cigarettes or “traditional” smokeless

obacco products can reduce their level of toxicant
ptake through product substitution. Unfortunately,
ew studies have addressed this question. The studies
onducted to determine the effects of switching smoke-

able 2. Other carcinogens in processed tobacco45,46

arcinogen Amount (per gram)

enzo[a]pyrene 0.1–90 ng
ormaldehyde 1.6–7.4 �g
cetaldehyde 1.4–7.4 �g
rotonaldehyde 0.2–2.4 �g
,1-Dimethylhydrazine 60–147 ng
thyl carbamate 310–375 ng
ydrazine 14–51 ng
rsenic 500–900 ng
ickel 2–6 �g
hromium 1–2 �g
admium 1.3–1.6 �g
ead 8–10 �g

brands of noncombusted oral tobacco products, medicinal
erent
olonium-210 0.2–1.2 pCi

ber 6S www.ajpm-online.net
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ess tobacco users to a lower nitrosamine noncom-
usted oral tobacco product demonstrate that a signif-

cant reduction in toxicants can occur.35,36,39 In one
tudy, Copenhagen and Kodiak users were randomly
ssigned to General Snus, a Swedish product with about
0 to 75% lower NNK than the leading U.S. smokeless
obacco brands, or to nicotine patch for a period of 4
eeks. The results showed a significant reduction in
oncentrations of total NNAL when subjects switched
rom their usual brand to General Snus (about 50%
eduction compared to baseline), but a significantly
reater reduction with the nicotine patch (about 90%
eduction compared to baseline35). In another study,
opehagen or Skoal Original users were switched to
koal Bandits, which is lower in TSNAs.36 Again, a
ignificant reduction in total NNAL was observed, with
oncentrations that were similar to those observed with
eneral Snus. General Snus is higher in nicotine

ontent than Skoal Bandits and surprisingly, very little
ncreased use of Skoal Bandits was observed even with
his low nicotine content. Both these studies would
ndicate that smokeless tobacco users can significantly
educe their toxicant exposures by switching to a
roduct with lower TSNAs.
Similarly, few studies have addressed whether or not

igarette smokers can reduce their toxicant exposure if
hey switched to the noncombusted oral tobacco prod-
cts. Two pilot studies were conducted using a within-
ubject crossover design in which subjects were as-
igned, in randomized order, to medicinal nicotine
ozenge for 2 weeks and an oral tobacco product for 2
eeks.39 The oral tobacco product in the first study was
xalt, a Swedish Match snus product in a sachet. In the

econd study, the oral product was Ariva, a tobacco
ozenge. The results from the first study showed that
oth Exalt and the nicotine lozenge resulted in a
ignificant reduction in total NNAL concentrations;
owever, the nicotine lozenge led to a significantly
reater reduction in total NNAL concentrations. In the
econd study, significant reductions in total NNAL
oncentrations were observed for both the nicotine
ozenge and Ariva and the levels of reduction were
imilar. The main point of these studies is that smokers
an dramatically reduce their exposure to a tobacco-
pecific carcinogen when they switch to lower nitro-
amine oral tobacco products. Whether or not this
eduction would reduce the risk for adverse health
utcomes is unknown.

ealth Effects from Noncombusted Oral
obacco Products

n the U.S. in 2005, 7.7 million (3.2%) of Americans
ged 12 or older were current (past month) noncom-
usted oral tobacco users.47 Noncombusted oral to-
acco use in the U.S. is higher among whites, men,

merican Indians/Alaska natives, people living in H

ecember 2007
outhern or north central states, and among people
ho are employed in blue-collar occupations, service/

aborer jobs, or are unemployed.48 In India, it is
stimated that 22% of men use noncombusted oral
obacco exclusively, and 8% use noncombusted oral
obacco and smoke concomitantly.49 Approximately
3% of Swedish men report use of noncombusted oral
obacco (i.e., snus).13 In Sudan, about 40% of men and
0% of women use noncombusted oral tobacco (i.e.,
oombak).50

Although the overall exposure to toxicants with
oncombusted oral tobacco is significantly lower than
ith cigarettes, oral tobacco is addictive and not safe.
he controversy centers on whether these products

hould be promoted as safer than cigarettes with the
isk of the unintended consequence of misleading
onsumers into assuming they are safe.

As summarized by Critchley et al.,51 extant literature
n the adverse effects of noncombusted oral tobacco is
omprised of many studies with insufficient power to
stimate precise risks, methodologic limitations, and
nconsistency of findings, as well as by a paucity of
tudies on noncancer health effects. However, these
tudies provide the only means of assessing potential
isks associated with use of these products. No data are
vailable on the health effects of the newer “low-
itrosamine” noncombusted oral tobacco products
imed toward cigarette smokers. But, parallel to obser-
ations made with toxicant-concentration levels, the
vailable literature suggests that adverse health conse-
uences may vary by product type which is strongly
ssociated with geography and the country of product
rigin.13,51 For example, some of the noncombusted
ral tobacco products used in India have high concen-
ration of TSNAs compared to products from other
ountries (i.e., Sweden and U.S.), and India also has
he highest estimated deaths from oral cancer.27,51 In
he U.S. where moist snuff widely used, the estimated
umber of deaths from oral cancer may be higher than

n Sweden where snus is used.51 To date, published
tudies predominantly relate to oral tobacco product
se in the U.S., Sweden, and India.13,51,52

The link between oral tobacco use and adverse
ardiovascular outcomes has been controversial.51 A
ecent large, multinational case-control study observed
n association between nonfatal acute myocardial in-
arction (AMI) and chewing tobacco use.53 However,
he small number of snuff users precluded the ability to
raw conclusions about the effects of this form of
obacco on AMI risk. In the U.S., data from the Cancer
revention Study-I (CPS-I) and CPS-II suggest that
urrent chewing tobacco and snuff use is associated
ith an increased risk of death from coronary heart
isease and cerebrovascular disease.54 In Sweden, an
arly case–control study observed a higher risk of death
rom all cardiovascular conditions among snus users.55
owever, four Swedish population-based case–control

Am J Prev Med 2007;33(6S) S373



s
a
s

d
(
i
a
d
l
s
b
a
t

a
h
f
b
t
A
i
b
w
w
a
d

o
s
S
w
s
t
s
a
t
s
S

a
a

a
a
I
a
b
e
s
S
o
u
G
c
l
i
g

s
w
s

A

T
a
a
t
t
t
p
o
c
s
l
p
t
o

T

D

L

M

H

S

tudies observed no association between moist snuff
nd the incidence of myocardial infarction56–58 or
troke.59

The relationship between oral tobacco use and the
evelopment of risk factors for cardiovascular disease
i.e., metabolic syndrome and diabetes) is also conflict-
ng. High consumption of Swedish snus has been
ssociated with the development of metabolic syn-
rome (i.e., obesity, impaired glucose regulation, dys-

ipidemia, and hypertension).60 An association between
nus use and diabetes has been observed in one study61

ut not in another.62 In the U.S., data from the CPS-I
nd CPS-II suggest no relationship between smokeless
obacco use and diabetes.54

Data from the U.S., Sweden, and India suggest an
ssociation between oral tobacco use and adverse
ealth consequences for pregnant mothers and their

etuses. Oral tobacco (i.e., snuff) use in Sweden has
een associated with lower birthweight, increased pre-
erm delivery, and increased rate of pre-eclampsia.63

mong Alaska natives who use Iq’mik, oral tobacco use
s associated with neurobehavioral changes in new-
orns.64 In India, the use of oral tobacco is associated
ith an increased risk for preterm delivery, low birth-
eight, and stillbirth.65,66 Oral tobacco use in India has
lso been associated with a general decrease in repro-
uctive health.67

Available data suggest a strong association between
ral tobacco use and extra-oral cancer in India with
everal reports of an association from the U.S. and
weden. In India, oral tobacco use has been associated
ith esophageal cancer.68 In the U.S., data from CPS-I

uggested an association between current smokeless
obacco use and death from cancer of the digestive
ystem, and data from CPS-II observed a similar associ-
tion for all cancer.54 An association between oral
obacco use and kidney and pancreatic cancer was
uggested by two U.S. case-control studies.69,70 Two
wedish studies found no association between snus use

able 3. Nicotine content in noncombusted oral tobacco pr

ose Product pH

ow Hawken31,82,84

Wintergreen 5.2–5.7
Skoal Bandits31,84

Straight 5.2–5.4
Skoal Bandits31,82,83

Wintergreen 6.9–7.1
edium Skoal Long Cut

Straight82,83 7.5–7.6
Wintergreen31,83 7.4–7.8
Cherry83 7.5

Skoal Original83

Wintergreen 7.6
igh Kodiak31,82,84

Wintergreen 8.2–8.4

Copenhagen31,82–84 7.6–8.6

374 American Journal of Preventive Medicine, Volume 33, Num
nd gastric or esophageal cancer71,72 but one observed
n association with pancreatic cancer.73

A systematic review of the literature concluded that
vailable data strongly and consistently support an
ssociation between oral cancer and oral tobacco use in
ndia, which leads to approximately 10,000 deaths
nnually.51 Data from the U.S. suggest an association
etween oral cancer and oral tobacco use.74,75 How-
ver, the U.S. data have been limited by small sample
izes and inadequate power to detect significant risks.
wedish studies have not shown an increased risk for
ropharyngeal cancers among current oral tobacco
sers.76,77 Importantly, the IARC Monographs Working
roup has reviewed the available evidence and has

oncluded that “there is sufficient evidence that smoke-
ess tobacco causes oral cancer and pancreatic cancer
n humans” and that smokeless tobacco is “carcino-
enic to humans.”78

No literature is available to elucidate if cigarette
mokers or users of high-nitrosamine tobacco products
ho switch to low-nitrosamine products can reduce

ignificantly their risk for disease.

ddiction Potential of Products

he addiction potential of a drug is also considered
tobacco-related harm. The addiction potential of

tobacco product depends on the amount of nicotine
hat is absorbed and the speed of nicotine delivery;
he greater the magnitude of nicotine absorption and
he faster the rate of absorption, the more addictive the
roduct. The amount and speed of systemic absorption
f nicotine are dependent on the product pH, nicotine
ontent, and route of administration, with cigarette
moking resulting in the fastest rate of delivery. pH
evels determine the amount of free nicotine. Higher
H levels (i.e., more alkalinity) create more free nico-
ine available for absorption in the bloodstream. Free
r non-ionized nicotine is more readily absorbed

s

Nicotine content (mg/g) Free nicotine (mg/g)

3.2–4.3 0.01–0.02

7.9–10.1 0.02–0.03

7.1–8.5 0.5–1.0

10.3–12.9 2.4–3.7
10.5–11.0 2.0–4.1
11.4 2.6

10.4 2.9

8.6–10.9 5.8–6.5
oduct
11.1–12.7 3.1–9.4

ber 6S www.ajpm-online.net
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hrough cell membranes than ionized nicotine. Oral
obacco products vary widely in pH and nicotine lev-
ls.26,31,33,79–82 Table 3 shows the amount of free nico-
ine in different oral tobacco products. The products
ith the highest free-nicotine levels are the most pop-
lar conventional brands (e.g., Copenhagen and
odiak) used in the U.S., whereas products low in

ree-nicotine levels have lower use prevalence.47 The
ree-nicotine content of the oral tobacco products
arallels the plasma nicotine concentrations, as seen in
igure 4. Furthermore, the plasma-nicotine concentra-
ions determine the perceived strength of the dip and
he physiologic response.85

To date few studies have examined the free-nicotine

igure 4. Mean plasma nicotine concentration, heart rate,
nd visual analog scale (VAS) score (product “strength”) after
dministration of each of four oral tobacco products or mint
nuff.85
ontent of the newer oral tobacco products. Table 4 A

ecember 2007
resents the nicotine content in some of these prod-
cts.86 In a recent study that examines the pharmaco-
inetics of the newer oral tobacco products,87 products
uch as Ariva and Revel result in very low nicotine
oncentrations, whereas product such as Stonewall had
oncentrations that were comparable to 4-mg medici-
al nicotine lozenges. Copenhagen showed the most
apid absorption and highest concentration of nico-
ine. The peak nicotine concentration is similar to
oncentrations observed for cigarettes.88 Products such
s Taboka have relatively low nicotine concentrations
data presented by Phillip Morris at a meeting at the
arvard School of Public Health), whereas Camel Snus

s reported to have nicotine amounts that are similar to
amel cigarettes and blood nicotine concentrations
otentially similar to levels in cigarette smokers (www.s-
uscamel.com). This information has not been publicly
eleased by the manufacturers and the products have
ot been made widely available for analysis.
The pattern of use for low- and high-nicotine products

equires research. The low-nicotine products have the
dvantage of being lower in addictive potential, but may
ot be readily used by oral tobacco users or may not
rovide a good substitute for cigarette smoking, poten-

ially leading to dual use of the cigarettes and noncom-
usted oral tobacco products. The high-nicotine, low-
itrosamine products have potential for abuse and to
ustain addiction, but may provide a better substitute for
ore toxic tobacco products such as cigarettes.

ummary

n summary, noncombusted oral tobacco products are
hanging. These products are now being targeted to
igarette smokers for use in situations where a smoker
annot smoke or as an alternative to smoking. They are
anufactured to appeal to smokers. Although these

roducts contain lower levels of total carcinogens com-
ared to cigarettes or the most popular conventional
rands of oral tobacco products sold in the U.S. or in
he world, some of these products still contain consid-
rable amounts of carcinogenic nitrosamines which are
ar higher than those permitted in food.89 To date,

edicinal nicotine products have the lowest toxicant
oncentrations. The amounts of free nicotine in these
oncombusted oral tobacco products vary widely as
ell. Some of these newer products contain significant
mounts of nicotine, whereas other products contain

able 4. Nicotine content of newer noncombusted oral
obacco products marketed as alternatives to cigarette
moking82

roduct pH Nicotine (mg/g)

tonewall 7.7 1.5
evel 7.2 1.1

riva 7.4 0.6

Am J Prev Med 2007;33(6S) S375
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ow levels of nicotine. The consequent pattern and
ersistence of use may depend on the nicotine content
f the product but there are no data to determine this
elationship.

uture Directions and Research

ne of the conclusions in the Institute of Medicine
IOM) report, Clearing the Smoke,1 was the following:
Regulation of all tobacco products, including conven-
ional ones as recommended by the IOM,90 as well as all
ther PREPs is a necessary precondition for assuring a
cientific basis for judging the effects of using PREPs
nd for assuring that the health of the public is
rotected.” The necessity for regulation of tobacco
roducts is supported by: (1) the data showing tremen-
ous variability in levels of toxicants in these products,
2) the capability of producers to reduce toxicant levels
n tobacco products and to control degree of potential
roduct addiction, and (3) the need for independent
cientific evaluation of these products. Renewed efforts
o discuss and implement the regulation of tobacco
roducts is critical to: (1) significantly improve the
ublic health of this nation, (2) ensure that any decep-
ive practices of the tobacco industry are caught,
3) not have to rely on litigation as the only method to
et limits on these deceptive practices, and (4) ensure
hat consumers are provided accurate information. The
esearch that is necessary to understand the public
ealth impact of these products is extensive91,92 and

ncludes preclinical and clinical research, consumer
esting, and post-marketing surveillance.

reclinical Research

xamine and identify the toxic constituents of the
roducts and determine factors that may alter the levels
f these toxicants including nicotine (e.g., shelf time,
eat); and undertake in vitro and in vivo studies
etermining the toxicity of these products on cells and
nimals.

linical Research

onduct human clinical trials that: (1) determine
actors associated with palatability and maintenance of
se of these products; (2) examine the uptake of
oxicants using biomarkers for exposure and toxicity
ssociated with different disease states93; (3) examine
he natural pattern of use of these products as a
essation tool, as a substitute for smoking in situations
here smoking is prohibited or people cannot smoke,
r as a method to reduce smoking and determine the
oxicant exposure associated with these patterns of use;
nd (4) conduct clinical trials with noncombusted oral
obacco products as a cessation tool compared to
xisting pharmacologic therapies in an effort to im-

rove existing cessation medications if noncombusted t

376 American Journal of Preventive Medicine, Volume 33, Num
ral tobacco products prove to be more efficacious. For
xample, development and approval of medications
hat have more rapid absorption of nicotine, higher
evels of nicotine and greater palatability may be critical
o compete against more toxic noncombusted oral
obacco products.

onsumer Testing

onduct consumer testing of these products to:
1) examine how the labeling, messages, promotion,
arketing and placement of these products affect

onsumer perception of these products; (2) determine
ow consumer feelings, beliefs, attitudes, and knowl-
dge affects uptake or manner of use of these products;
nd (3) determine methods for labeling, messaging,
romotion, marketing and placement of products that
ould reduce public health harm associated with the
se of these products.

ost-Marketing Surveillance

onduct post-marketing surveillance of these products
o determine: (1) who is using them; (2) how they are
eing used; (3) toxicant exposure; (4) potential health
arms associated with their use; (5) whether they serve
s a gateway or substitute for cigarette smoking; and
6) the extent to which their introduction and market-
ng increases uptake, maintenance or relapse to to-
acco products.
As a final word, the potential to do harm or to benefit

he public health by the introduction of these products
s tremendous. To circumvent public health harm, an
nfrastructure and funding that allow comprehensive
nd collaborative research efforts are necessary. To
ate, examination of the toxicity and impact of these
roducts is occurring on an international level and U.S.
fforts should coincide with these efforts. For example,
HO has convened a Study Group on Tobacco Regu-

ation to produce documents that describe principles
nd provide guidelines for implementing articles of the
HO Framework Convention on Tobacco Control that

re associated with tobacco product testing (Articles 9
nd 10). One of the documents, “Guiding Principles
or the Development of Tobacco Product Research and
esting Capacity and Proposed Protocols for the Initi-
tion of Tobacco Product Testing”94 provides guide-
ines for the testing and assessment and for the regula-
ion of contents and emissions from tobacco products.

long-term vision and direction for tobacco control as
ell as coordinated and complimentary activities
mongst organizations, tobacco-control advocates, pol-
cy makers, and researchers are critical at this juncture
n tobacco control.
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he data for and constructing Figure 3. We would also like to
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ffect of Smokeless Tobacco Product Marketing and
se on Population Harm from Tobacco Use

olicy Perspective for Tobacco-Risk Reduction
ynn T. Kozlowski, PhD

bstract: This article presents policy perspectives on the marketing of smokeless tobacco products to
reduce population harm from tobacco use. Despite consensus that smokeless tobacco
products as sold in the United States are less dangerous than cigarettes, there is no
consensus on how to proceed. Diverse factions have different policy concerns. While the
tobacco industry is exempted from U.S. Food and Drug Administration (FDA) oversight,
the pharmaceutical industry whose nicotine replacement therapy (NRT) medicines
compete with smokeless tobacco as noncombustible nicotine-delivery systems are regulated
by the FDA. Some public health experts support smokeless tobacco use to reduce
population harm from tobacco; other public health experts oppose promoting smokeless
tobacco for harm reduction. Adult consumers can freely purchase currently-marketed
smokeless tobacco products and even more-deadly cigarettes.

Concerns with and advantages of smokeless tobacco products are discussed. In that
noncombustible medicinal nicotine-delivery systems have been proven to be effective
smoking-cessation aids, smokeless tobacco, as another source of psychoactive doses of
nicotine, could be used similarly, in a dose–response fashion as a smoking-cessation aid
(consistent with FDA principles for evaluating generic versions of drugs). Price measures
should be used on tobacco products to make costs to consumers proportional to product
health risks (which would make smokeless tobacco much cheaper than cigarettes), and
smokeless tobacco should be encouraged as an option for smoking cessation in adult smokers,
particularly for those who have failed to stop smoking using NRT or other methods.
(Am J Prev Med 2007;33(6S):S379–S386) © 2007 American Journal of Preventive Medicine
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espite considerable scientific consensus that
smokeless tobacco products as sold in the
United States, although not safe, are less dan-

erous than cigarettes to physical health,1 there has
een fractious dissension within tobacco control, some-
imes bitter and personal, on whether smokeless tobacco
an be or should be used to help reduce population
obacco harm. Even if disagreed with, the perspectives
eviewed here will hopefully enrich arguments and move
hinking forward in this contentious area.

he Product

undamental to the four P’s of marketing (product,
lacement, promotion, and price) is the product itself.2

ome smokeless tobacco products (e.g., chewing to-
acco and moist snuff) are known to stimulate saliva
nd result in spitting. Some newer, pressed, smokeless

rom the Department of Health Behavior, State University of New
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c
niversity at Buffalo, SUNY, 623 Kimball Tower, 3425 Main Street,
uffalo NY 14214-3079. E-mail: lk22@buffalo.edu.

m J Prev Med 2007;33(6S)
2007 American Journal of Preventive Medicine • Published by
obacco products do not promote spitting; and some
re taken into the nose. While some smokeless tobacco
roducts as used in the U.S. today are probably more
angerous than others, this review will not evaluate that
vidence.3 Smokeless tobacco products do not directly
xpose the lungs to tobacco toxins and do not deliver
oxins to the lungs of passive (secondhand) smokers.
igarettes are dominant causes of lung cancer, chronic
bstructive pulmonary disease (COPD), and heart dis-
ase, while smokeless tobacco is very unlikely to be a
ause of lung cancer or COPD, and probably a lesser
ause of heart disease and oral cancer than ciga-
ettes.3–8 A Royal College of Physician’s Committee
oncluded that smokeless tobacco was “10–1000 times
ess hazardous than smoking depending on the prod-
ct,”9 and clearly a lower-risk product than cigarettes.

ultiple Factions with Different Perspectives

able 1 offers an outline of the major factions involved
ith smokeless tobacco marketing and policy in the
.S. and elsewhere. Juxtaposing these factions shows a
omplex system in which one faction’s interests and

S3790749-3797/07/$–see front matter
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egulatory concerns may be irrelevant to another fac-
ion. The table includes two divergent public health
pproaches, each striving to improve public health, but
lso seeing somewhat different strategies as apt. Con-
umers, the tobacco industry, and the pharmaceutical
ndustry are also important factions. The pharmaceuti-
al industry is included because it is part of the coun-
ermarketing efforts against cigarettes and nicotine
eplacement therapy (NRT) medicines and smokeless
obacco products can be viewed as competing products.
otwithstanding the different goals and standards of

he pharmaceutical and tobacco industries, NRT and
mokeless tobacco are both effective, noncombustible
icotine-delivery systems. The example in Table 1 from
lsewhere in the world indicates interestingly discrep-
nt policies.10 While the U.S. has not formally ap-
roved use of NRT for temporary abstinence from
igarettes, such a use has been approved by authori-
ies elsewhere in the world and happens to be identical
o current uses promoted by the tobacco industry for
mokeless tobacco in the U.S. (for “when you can’t

able 1. Overview of parallel factions involved in smokeless

action
A key
function

Selected current marketing
and policy status in the U.S

obacco industry
(smokeless)

Sell tobacco
products

Can market to adults as lon
health claims (e.g., cann
tobacco is an effective sm
is lower risk to health th
Congressional health war
and advertising.

harmaceutical
industry

Sell
medicines

For prescription smoking-c
permission, and oversigh
FDA-approved, with caut
Selective marketing of pr
widespread marketing of
smoking cessation only, y
be used in many ways by

onsumers Buy or not Consumers can in practice
choose with any OTC me
product available; prescr
subject to greater restrict
example, consumers can
as a temporary substitute
permanent substitute for
multiweek smoking-cessa
for NRT).

ublic health
workers—anti-
tobacco and
anti-tobacco-
caused disease

Protect and
promote
health

These workers promote ne
use of all tobacco produc
level of support for nicot
cessation.

ublic health
workers—anti-
tobacco-caused
disease (harm
reduction)

Protect and
promote
health

These workers promote ne
use of all tobacco produc
do use tobacco, the use o
delivery systems (includin
as ongoing substitutes fo
smoking-cessation aids).

U, European Union; FDA, Federal Trade Commission; NRT, nicoti
moke”).11 c

380 American Journal of Preventive Medicine, Volume 33, Num
mokeless Tobacco Products Have Been and Are
eing Sold in the U.S.

he U.S. Food and Drug Administration (FDA) does
ot presently regulate tobacco-based nicotine-delivery
ystems (cigarettes, cigars, smokeless tobacco). Smoke-
ess tobacco products are advertised legally and sold
idely to adults (and sometimes illegally to children).
hat pharmacologically active tobacco products are
xempted from FDA regulation—as are, to some ex-
ent, widely sold pharmacologically-active herbal and
ood supplement products—should make us aware
hat, for some people, many of the drugs they take are
ot FDA-approved.12

vidence that Smokeless Tobacco Is an Effective
igarette Substitute and Cessation Aid

opular forms of tobacco products deliver adequate
oses of nicotine to the brains of users, stimulate the
hemical senses (taste and smell), and are reasonably

co product marketing

Selected current marketing and policy
status elsewhere in the world

they avoid explicit
smokeless

g-cessation aid or
arettes);

s are on product

Moist snuff (literally suckable tobacco)
is banned in most of the EU

on aids, medical
OTC products,
nd instructions.
tion products;
products for
C products can

umers.

In Austria, Brazil, Canada, France,
Norway, Portugal, and Venezuela
have “temporary abstinence” (i.e.,
temporarily abstaining from
cigarettes in situations where
smoking is prohibited) as an
approved indication for NRT10

hatever they
e or tobacco
medicines

on consumers. For
mokeless tobacco
igarettes or a
ettes or a
id (as indicated

Many EU smokers do not have the
option of buying moist snuff.
Sweden is an exception where moist
snuff has become popular among
men.

sing or ceasing
d vary in their
ased medicines for

Same as in the U.S.

sing or ceasing
d, for those who
er-risk nicotine-
okeless tobacco)
rettes (i.e., as

Same as in the U.S.

lacement therapy; OTC, over-the-counter.
tobac

.

g as
ot say
okin

an cig
ning

essati
t; for
ions a
escrip
OTC
et OT
cons
do w
dicin

iption
ions
use s
for c
cigar

tion a

ver u
ts an
ine-b

ver u
ts an
f low
g sm

r ciga
onvenient to use.13 “Convenience” refers to many
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ssues: for example, cigarettes are inconvenient and
mokeless tobacco products convenient in highly flam-
able environments. Depending on the historic period

nd place, popular tobacco products have been smoked
either inhaled into the lungs or just puffed into the
outh), chewed, sucked, or snorted.13 Demographic

atterns of use have varied. In some times and in some
laces, men have been nearly exclusive users of a given
roduct; and in other times and other places, women
ave resembled men in use of the same product.14

hen smokeless tobacco became inconvenient to use
n the late 1800s, because public spitting was outlawed
out of concern about the spread of disease), this domi-
ant form of tobacco use decreased in popularity.13

imilarly, health-related bans of indoor smoking have
een associated with declines in the popularity of
igarette smoking in the U.S.15,16 In neither case did
he pharmacokinetics of smokeless tobacco or ciga-
ettes change, rather it was the prevailing cultural
ontext for the use of the product that changed. Note
hat smokeless tobacco was by far the most popular
orm of tobacco use in the early 19th century in the
.S.17 Up until the mid-1920s in the U.S., more smoke-

ess tobacco than cigarettes (both measured in pounds)
ere sold per capita.18

Smokeless tobacco use was observed by the first
uropeans in the Americas. Amerigo Vespucci pub-

ished the first printed account of tobacco use in 1505,
ocusing on the use of smokeless tobacco, “. . . which
hey chewed like cattle to such an extent that they could
carcely talk . . . .”19 Dickson also commented: “. . . . cer-
ainly sailors have always chewed [tobacco] from the
ime of their landing on American soil up to the
resent.”19 Interestingly, the observation by Dr. Claes
undgren in the 1960s of Swedish submariners using

mokeless tobacco to cope when unable to smoke
igarettes led to the development of NRT (Nicorette®)
s a smoking-cessation aid.20

Smokeless tobacco was used as a smoking substitute
y Catholic priests in Europe in the 1600s when forbid-
en to smoke.21 In workplaces where smoking was not
llowed, smokeless tobacco was used as a substitute for
moking and sometimes as a preferred form of tobacco
se both at work and when not at work—in mines, in
awmills, in munitions plants, and by soldiers in the
eld when smoking was impractical.17

Pharmacologic research has produced consistent ev-
dence that smokeless tobacco is addictive (because it is

significant source of nicotine4–6). Cigarettes and
mokeless tobacco products both have been described
s “highly engineered, drug delivery devices” that pro-
uce user-controllable and addictive doses of nico-

ine.22 Smokeless tobacco provides plasma nicotine
evels that are similar to those from cigarettes.23,24

mokeless tobacco users have been found to exhibit
ithdrawal symptoms when abstaining from smokeless
obacco.24 Medicinal nicotine in general has not shown u

ecember 2007
reat success in treating smokeless tobacco depen-
ence,25 but consistent with the high levels of nicotine
elivered by smokeless tobacco, when high doses of
edicinal nicotine are given, promising results have

een found.26 One direct study of smokeless tobacco as
smoking-cessation product has found encouraging

esults, indicating a key nicotine-based action.27

Smokeless tobacco and smoking trends in Sweden
ave been the object of much attention,28–34 including
vidence from Sweden that increased smokeless to-
acco use was related to declines in daily smoking
revalence.28,29,32 Interpreting societal trends is chal-

enging. Even if smokeless tobacco caused some of the
rop in daily smoking among males in Sweden, this
oes not guarantee that the same would happen in the
.S.30 One econometric study supports that smokeless
icotine (in the form of NRT) is cross-elastic with
igarettes35; another study shows the same pattern for
mokeless tobacco and cigarettes.36 In other words,
ncreased cigarette prices are associated with in-
reased use of smokeless tobacco as well as with
ncreased use of NRT. This is evidence for nicotine-
ased substitutability.
The FDA procedures for approving generic versions

f pharmaceuticals offer support for smokeless tobacco
s a smoking substitute and cessation aid.37 In addition
o the issue of safety, a key issue is the evaluation of
eneric drugs for “bioequivalence,” that is, does the
ew product deliver necessary doses of active ingredi-
nts. A tobacco company could likely engineer a smoke-
ess tobacco product with similar pharmacokinetics to,
or example, the Commit® (GlaxoSmithKline, Phila-
elphia PA) nicotine lozenge. If the pharmacokinetics

ndicated bioequivalence, since many placebo-controlled
rials have established that nicotine is the active ingre-
ient of smoking-cessation aids, there would be no
equirement to repeat the trials with smokeless to-
acco. Considering FDA rules for generic drugs, a
mokeless tobacco product might be approvable, be-
ause of existing evidence on NRT, as an effective
moking-cessation aid, but it might not be marketable
argely because of safety concerns, or marketed as a
rescription-only product. FDA’s regulatory power may
e viewed as most determining of product use when it
erves to keep the product off the market completely.
iven that smokeless tobacco is already available, con-

umers could in practice so use the product—without
DA approval of such use.
Smokeless tobacco products have been promoted in

he U.S. as cigarette substitutes (for use when one
annot smoke),11 but not as smoking-cessation aids,
robably because tobacco products are exempted from
DA regulation. A major tobacco company would be
nlikely to apply for smokeless tobacco to be marketed

n direct competition with FDA-approved NRT. Apply-
ng for FDA approval could risk placing manufacturers

nder a new regulatory jurisdiction, possibly leading to
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DA regulation of all smokeless tobacco products. Such
egulatory/policy issues do not nullify that, if submitted
o the FDA as a smoking-cessation aid, the FDA likely
ould need to judge them as effective, but not neces-

arily safe.

onsumer Preferences

ven very similar consumer products (e.g., Coke® vs
epsi®) are subject to complex and strong consumer
references.38 Many features can be distinguished be-

ween NRTs and smokeless tobacco products: cost,
ikely addictiveness, taste, and health risks; but they are
evertheless functionally similar as noncombustible,
ffective nicotine-delivery systems with potentially sim-
lar uses. One recent study has found that many, but
ot all, cigarette smokers preferred Commit lozenge to
mokeless tobacco, based on descriptions of the prod-
cts.39 But, users of a strong moist snuff were found to
uch prefer that product to the Commit lozenge or to

ew compressed smokeless tobacco products.40 To quit
moking cigarettes, some consumers would prefer to
se smokeless tobacco, some nicotine gum, some the
atch, and some no drug products.41 Such choices
ften are not a matter of efficacy, but of consumer
reference. Consumer acceptability should not be con-
used with whether a product works. If one accepts that
mokeless tobacco can work to help smoking cessation,
he remaining issues include who might use it, when it

ight be used, and should these individuals have
elected another way to quit smoking out of concern for
afety? Concerning overall risk reduction, consumers
hould be encouraged by health professionals to prefer
RT to any smokeless tobacco product, as a substitute

or smoking or as a smoking-cessation aid.33,42,43 Sev-
ral potential issues such as product cost (especially per
g of nicotine delivered44), taste, effectiveness, and

mage, could lead some consumers to prefer smokeless
obacco products to NRT. Most NRT sold in the U.S. is
ow available without prescription, and, in effect, con-
umers are essentially free to use it however they
refer.43

ounter-Marketing of Cigarettes

he World Bank did an evidence-based review of the
ounter-marketing of cigarettes and concluded that
rice measures (e.g., higher cigarette taxes) were the
ost effective measure to reduce smoking. Several

onprice measures also helped to reduce smoking:
onsumer information, research, cigarette advertising
nd promotion bans, warning labels, and restrictions
n public smoking. Increased access to NRT and other
essation strategies were also recommended.45 With
espect to smokeless tobacco policy, two modifications

f the World Bank position should be considered. t

382 American Journal of Preventive Medicine, Volume 33, Num
ore-Dangerous Tobacco Products Should Be
roportionately More Expensive to Purchase

teps should be taken to ensure that more-dangerous
obacco products (especially cigarettes) are the more-
xpensive tobacco products. This is not fundamentally
new proposal. In 1962, the Royal College of Physicians

ecommended differential taxation with cigars and
ipes being taxed less than cigarettes.46 The economet-
ic literature on tobacco taxation supports the general
nding of substitutability of tobacco products, with
igher cost related to reduced consumption of a given
roduct.35,36,47 The pattern of results has led to the
ecommendation that differential taxation as a func-
ion of harm is an important aspect of differential
axation.48 This process probably should not start with
he current price of cigarettes and work down to
heaper and cheaper products, rather it would be
esirable to make cigarettes very expensive (for exam-
le, several times the cost of NRT) and then start
educing the cost of other tobacco products in some
ay proportionate to disease risks. Such a differential

axation plan is part of the likely best strategy for
educing cigarette use; if smokeless tobacco costs the
ame or is more expensive, it could undermine the
ffects of tax increases on cigarette use, because of
roduct substitutability.48

mokeless Tobacco Should Be Treated As an
lternative Smoking-Cessation Aid

ower-cost NRT can promote smoking cessation35 and,
resumably,47 promote NRT to be preferred to smoke-

ess tobacco, therefore efforts should be made to have
RT cost significantly less than smokeless tobacco. As

mokeless tobacco products can be effective smoking-
essation aids and may be able to function as useful
lternatives to NRTs for those who prefer not to use
RTs (see discussion above on both points), then

mokeless tobacco could be used as another tool to
romote smoking cessation.49 It also would be good to
ncourage the development of more consumer-attractive
RTs, that could be preferred to smokeless tobacco
roducts.33,42,43 While solely promoting smokeless to-
acco as a way to quit smoking would be likeliest to
inimize adverse effects of smokeless tobacco market-

ng, it is unlikely to happen for the policy reasons
ndicated above. Health professionals should be willing
o turn to suggesting smokeless tobacco as a smoking-
essation aid when NRT and other treatment aids and
fforts have failed.

oncerns About Marketing Smokeless Tobacco As a
ubstitute for Cigarettes

he objections to claims of the public health value of

he lower risk to individual users of smokeless tobacco

ber 6S www.ajpm-online.net
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re generally of three interrelated types. Each type can
e viewed as a form of “slippery slope” argument,
olding that this first reduced-risk step may lead ulti-
ately to greater risk overall. Slippery slope arguments

re not considered strong logical arguments, and their
orce depends on sound and detailed analysis of what

ight happen, along with consideration of the likeli-
oods of such ill effects.50 In other words, the specter of
what might happen” is not a convincing argument on
ts own. There needs to be an assessment of the
ikelihood of ill effects.

esearch Is Needed on Health Risks of Smokers
witching to Smokeless Tobacco Products

ne critique notes there is little research on the risk
evels of various patterns of dual use of smokeless
obacco and cigarettes.51 While strictly true, it is also
rue that well-established dose–response principles
hould apply. Sequential “dual” use (moving com-
letely off cigarettes to smokeless tobacco) will proba-
ly show reduction in smoking-caused diseases—as a
unction of duration of smoking and daily dose of
moking. Substituting only a few cigarettes a day with
mokeless tobacco is unlikely to reduce significantly
obacco harm. The longer and more one has smoked,
he less likely a reduction in smoking-caused diseases
ill take place. For some problems the health damage
ay already have been done (e.g., cancer), and it will

ake years for the problem to appear, even if the
ndividual has stopped all tobacco use. For concurrent
ual use of NRT and cigarettes in smokers who do not
ant to quit smoking, because nicotine intake is some-
hat regulated, total intake of smoke toxins is unlikely

o rise with dual use and will likely decrease.52 The
reater the reduction in smoke toxins, the greater the
eduction in smoke-caused diseases. While limited stud-
es demonstrate this risk-reduction at present, it is also
rue that the current health risks of cigarette smoking
re an urgent public health problem.

isk of Increased Use and Increased Users of
obacco Products

second critique has been described by Hatsukami
t al.51: “Aggressive marketing of smokeless tobacco as
ess-risky than cigarettes may not necessarily lead to
educed total tobacco use but increased use, especially
ewly initiated use.” Converting those who would have
een nontobacco users without smokeless tobacco to
ny tobacco use would be a concern. The focus, from
ne public health perspective, should be on reducing
otal tobacco-related disease, not the total number of
obacco users. Of course, a lower-risk product could
ncrease population risks, but as a function of the
ncrease in use and the decrease in danger from the

roduct. Even though smokeless tobacco is less danger- c

ecember 2007
us than cigarettes to individual users, if many more
eople start using the product, is it likely to produce a
et loss for public health? This has become a frequent
uestion when considering the population effects of

ess-dangerous products for individuals. To get a sense
f scale for the possible problems caused by increased
se of a less-dangerous product, consider the risk/use
quilibrium, an equilibrium achieved by increasing use
s risk decreases.53 If the level of use increases faster
han risk is decreased, public health would be hurt. If
isk levels are decreased faster than use rises, public
ealth would be helped. Smokeless tobacco products
ppear to be very unlikely to increase harm to public
ealth if they are substituted for cigarettes, because the
isk reduction to individual users is large. For example,
or a product that is 95% less dangerous than cigarettes,
n impossible 400% of the population (i.e., 20 times
reater) would need to use the product to equal the
arly death from smoking (assuming 20% of the pop-
lation smoking to begin with). For a product that is
0% less dangerous than cigarettes, an impossible
00% of the population (i.e., 5 times greater) would
eed to use the product to equal the early death from
moking (i.e., from 20% of the population smoking). It
s doubtful that close to 100% of the population would
ome to use any tobacco product. If smokeless tobacco
s used to help cope with smoking restrictions, while the
ndividual continues to be a cigarette smoker, this
ould be an example of a lower-risk product contrib-
ting to the ongoing use of a higher-risk product. This
roblem could arise from the use of either NRT or
mokeless tobacco as a temporary substitute for ciga-
ettes, but there is little evidence to date that such
roblems have been important.

ateway Fears

he third common critique arises from concerns that
mokeless tobacco may cause subsequent cigarette
moking and hence the reduced risk is only tempo-
ary,51,54,55 but other experts have found evidence
nconsistent with a causal gateway,56–59 and have ar-
ued that smokeless tobacco may even act to prevent
igarette smoking in high-risk youth and that much of
he association between smokeless tobacco and smok-
ng is not causally linked. Counter-marketing and other
revention efforts to reduce cigarette smoking should
e able to decrease the possible progression from
mokeless tobacco to cigarettes. In a world where
igarettes are much more expensive than and recog-
ized as much more dangerous than smokeless tobacco,

he gateway should swing more toward the less-dangerous
roduct than toward the more-dangerous product.
Unfortunately, inaccurate information that smokeless

obacco is just as dangerous as or even more dangerous
han cigarettes has been widely promoted.60,61 A formal

omplaint under the Data Quality Act resulted in the

Am J Prev Med 2007;33(6S) S383
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ational Institute of Aging changing the information
n its website on smokeless tobacco.62 One analysis
oncluded that overall there was a “misleading and
armful public message about smokeless tobacco” to be

ound on the Internet.61 There have since been recent
mprovements in the quality of health information on
mokeless tobacco.63

Health communications should do more than sim-
ly inform that “there is no safe tobacco product.”64

he Congressionally-mandated rotating warning that
WARNING: This product is not a safe alternative to
igarettes” is in effect a “not safe” message. While this
essage is true, it is also a truism, in that “nothing is

ompletely safe,” and it is of limited value in that the
ublic largely knows that there is no safe tobacco
roduct.64 One of the lessons of the low-tar-cigarette
isaster is that, while the public understood that “low-
ar” cigarettes were not safe, a public health tragedy
esulted from the simultaneous and nonparadoxic be-
ief that low-tar cigarettes were “safer.”65

an, Will, or Should Smokeless Tobacco Marketing
e Used As Part of a Comprehensive
obacco-Control Plan?

he reviewed evidence indicates that smokeless to-
acco products as effective nicotine-delivery systems
an function as cigarette substitutes and cessation aids.
s with other consumer drug products, smokeless to-
acco will be acceptable to some consumers and not to
thers as a function of both pharmacologic and non-
harmacologic factors.
Whether smokeless tobacco products will be substi-

uted for cigarettes in the U.S. will likely depend on the
ntire pattern of comprehensive tobacco-control mea-
ures (including taxation, health information, smoking
estrictions) and concerns about net population harm
hat might be the result of doing anything other than
iscouraging any smokeless tobacco use. Of course, not
ll possible adverse effects of any encouragement or
pportunities to substitute smokeless tobacco for ciga-
ettes have been reviewed and discussed here. The issue
f moral hazard related to public health measures can
e very complex; for example, it has been found that

ncreased promotion of NRT—generally viewed as
ood for tobacco control—is associated with small
ncreases in the number of cigarettes smoked per day
y young smokers, perhaps because smokers know they
ave a way to stop when they desire to do so.66 They
stimated that if NRT advertising were eliminated,
outh smoking would decrease from “5.77 cigarettes
er day to about 5.27, or less, cigarettes per day.”66

nother question not discussed is will former smokers
e attracted back to tobacco use with the availability of
afer, lower-cost smokeless tobacco? Consequentialist

ends-based) moral philosophies are often challenged m

384 American Journal of Preventive Medicine, Volume 33, Num
y the impracticality of a complete analysis of all
ossible costs and benefits of any action.67 It is impor-

ant to remember that smokeless tobacco is not essen-
ially a new product. The longstanding, current, and
egal availability of smokeless tobacco products gives
ome reason to believe that those who like smoking
igarettes will not readily come to prefer smokeless
obacco; if it were such an “easy sell,” the fears of
igarette smoking as a deadly product as well as bans on
ndoor smoking probably would have caused already a
reater switch to smokeless tobacco or NRT. (The
witch from high-yield cigarettes to misleading “low-
ield” cigarettes is a switch from one cigarette to
nother, not a switch to an entirely different type of
roduct.) Many smokers do quit without the use of any
ype of pharmacologic cessation aid.5

Should smokeless tobacco play a role in comprehen-
ive tobacco control? This is both an ethical and a
ractical question. The Royal College of Physicians
ecently concluded, after a detailed bio-ethical analysis,
hat a comprehensive plan to discourage cigarette
moking (including pricing, marketing, and regulatory
ontrols) should make alternatives to smoking tobacco
ore widely available.68 Econometric research indi-

ates that if one desires the maximum reduction in
igarette sales with a tax increase on cigarettes, it is also
mportant to make other substitutable nicotine-delivery
ystems (NRT and smokeless tobacco) cost less than
igarettes.48

Currently, proposed legislation on the regulation of
obacco products by the FDA may bring about little to
o change in traditional tobacco products.69 Any pro-
osed legislation probably should attend to the inter-
elationships among nicotine-delivery products as a
omplex system, rather than focus so much on the
ontrol of claims about products. Manufacturers could
void any cumbersome evaluation process involved with
ustifying claims for new products by simply focusing on

aking their billions on the sales of traditional tobacco
roducts. Differentiating traditional nicotine-delivery
ystems in terms of knowledge of risks, price, and
vailability should be part of a comprehensive tobacco-
ontrol program, especially in a country where smoke-
ess tobacco and deadly cigarette products are and will
ikely be widely available.

Despite scientific consensus that smokeless tobacco
roducts as sold in the U.S. are much less dangerous
o the health of users than are cigarettes, there remains
o consensus on whether widely available smokeless

obacco can be or should be used to help reduce
opulation tobacco harm. Research agendas have been
roposed,1,6,8 but there will still be disputes about how
any answers or terms are needed before action steps

an be supported.51 The Precautionary Principle en-
ourages us to be “better safe than sorry,”70 and it can
eem to be a public health virtue. This principle may be

isapplied71 on this issue, but nevertheless it is being

ber 6S www.ajpm-online.net
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pplied. Saner has argued: “If precaution is one-sided
only considering the risk of commission, i.e., doing an
ction), then it can become an antinovelty principle.”72

veremphasis on precaution is not necessarily a public
ealth virtue in the face of an existing public health
risis—the legal and widespread marketing and sale of
eadly cigarettes. 73

he research was funded in part by the Roswell Park Trans-
isciplinary Tobacco Use Research Center (TTURC), 1 P50
A111236.
No financial disclosures were reported by the author of this

aper.
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pidemiologic Perspectives on Smokeless Tobacco
arketing and Population Harm

cott L. Tomar, DMD, DrPH

bstract: Moist snuff is the most popular form of orally-used smokeless tobacco in North America
and parts of Europe. Because moist snuff use conveys lower risks for morbidity or mortality
than does cigarette smoking, its use has been proposed as a tobacco harm–reduction
strategy. This article critically reviews new and published epidemiologic evidence on health
effects of moist snuff and its patterns of use relative to smoking in the United States,
Sweden, and Norway. The available evidence suggests that: (1) moist snuff is a human
carcinogen and toxin, (2) increased promotion of moist snuff has led to increased sales in
those countries, (3) the uptake of moist snuff in these three countries during the past
several decades has occurred primarily among adolescent and young adult men,
(4) increased prevalence of snuff use has not been associated consistently with a reduction
in smoking initiation or prevalence, (5) moist snuff use apparently plays a very minor role
in smoking cessation in the U.S. and an inconsistent role in Sweden, (6) U.S. states with the
lowest smoking prevalence also tend to have the lowest prevalence of snuff use, (7) there
are no data on the efficacy of snuff as a smoking-cessation method, (8) the prevalence of
cigarette smoking is relatively high among people who use snuff, and (9) snuff use is more
consistently associated with partial substitution for smoking than with complete substitu-
tion. The evidence base for promotion of snuff use as a public health strategy is weak and
inconsistent.
(Am J Prev Med 2007;33(6):S387–S397) © 2007 American Journal of Preventive Medicine
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ne session in the National Institutes of Health
(NIH) State-of-the-Science Conference on To-
bacco Use: Prevention, Cessation, and Control

sked the four invited panelists, “What is the effect of
mokeless tobacco product marketing on population
arm from tobacco use?” This article summarizes the
vailable epidemiologic data to answer that question.

Hundreds of millions of people worldwide are ad-
icted to smokeless tobacco, and use by young people is

ncreasing in many countries.1 The types of product
ary widely around the world. The common defining
haracteristics of smokeless tobacco products are that
hey are not burned by the consumer at the time they
re used, they deliver nicotine into venous circulation
hrough passive absorption across oral or nasal mucosa,
nd virtually all products contain human carcinogens
nd toxins at levels substantially higher than are typi-
ally found in any nontobacco consumer product.1

here does appear to be a range in levels of carcino-
ens and toxins among the various American and

rom the University of Florida College of Dentistry, Gainesville,
lorida
Address correspondence and reprint requests to: Scott L. Tomar,
MD, DrPH, University of Florida College of Dentistry, Department
f Community Dentistry and Behavioral Science, 1329 SW 16th Street,
t
oom 5180, PO Box 103628, Gainesville FL 32610-3628. E-mail:

tomar@dental.ufl.edu.

m J Prev Med 2007;33(6)
2007 American Journal of Preventive Medicine • Published by
wedish moist snuff products, as discussed elsewhere in
his supplement.2

There has been recent discussion within the tobacco-
ontrol community concerning the role, feasibility, and
upporting evidence of a harm-decreasing strategy,
hrough promotion of smokeless tobacco products, in
educing the societal burden of tobacco use.3 Because
f lower risks for morbidity or mortality compared with
igarettes, various smokeless tobacco products, particu-
arly moist snuff, have been suggested as potential
educed-exposure products for smokers who are un-
ble or unwilling to quit using tobacco.4–6 Smokeless
obacco manufacturers have used that rationale in
dvocating and lobbying for regulatory changes in
any countries.7–9

The objectives of this review are: (1) to briefly review
he epidemiologic evidence for smokeless tobacco and
isease, (2) to review the available epidemiologic data
n patterns of smokeless tobacco usage and consump-
ion relative to cigarette smoking, and (3) to discuss the
mplications of these data.

ealth Effects

ompared with the large body of literature on the
dverse health effects of cigarette smoking, the litera-
ure on adverse health effects associated with smokeless

obacco use is far smaller and, for some disease end-

S3870749-3797/07/$–see front matter
Elsevier Inc. doi:10.1016/j.amepre.2007.09.009
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oints, less conclusive. In part, that limitation reflects
he nature of smokeless tobacco use in most parts of the
orld. In general, smokeless tobacco use is far less
revalent than smoking in most developed nations, so
bservational studies that include an adequate sample
ize of exposed people are more difficult to assemble.
n addition, a large proportion of smokeless tobacco
sers in most countries also have a history of using
urned types of tobacco products such as cigarettes,
idis, or hookahs, a factor that creates challenges in

dentifying cohorts whose only form of tobacco use is
mokeless tobacco.

There have been several large comprehensive reviews
n the health effects of smokeless tobacco, so this
rticle will not review most of the original studies in
etail. Instead, it will summarize the conclusions of
hose reviews where possible.

ancer

working group convened by the International Agency
or Research on Cancer (IARC) in 1984 reviewed the
vailable epidemiologic, animal, and chemical litera-
ure to reach a determination on the carcinogenicity of
mokeless tobacco.10 The working group concluded:
There is sufficient evidence that oral use of snuffs of
he types commonly used in North America and West-
rn Europe is carcinogenic to humans.” The review also
oncluded: “There is limited evidence that chewing
obacco of the types commonly used in these areas is
arcinogenic” and “Epidemiologic studies that did not
istinguish between chewing tobacco and snuff provide
ufficient evidence for the carcinogenicity of oral use of
mokeless tobacco products, as reported in these stud-
es.” That working group summarized the findings as:
In aggregate, there is sufficient evidence that oral use
f smokeless tobacco of the above types is carcinogenic
o humans.”

The question of carcinogenicity of smokeless tobacco
roducts was revisited by the IARC in 2004, when it
onvened another working group to conduct a compre-
ensive review and evaluate the evidence. A summary of

he review has been published,11 but as of January 24,
007, the full report has not yet been issued. The
orking group concluded that smokeless tobacco is
carcinogenic to humans.” More specifically, the group
oncluded: “Overall, there is sufficient evidence that
mokeless tobacco causes oral cancer and pancreatic
ancer in humans, and sufficient evidence of carcino-
enicity from animal studies.” The working group also
valuated the evidence for carcinogenicity of two
obacco-specific N-nitrosamines, N=-nitrosonornicotine
NNN) and 4-(methylnitrosamino)-1-(3-pyridyl)-1-
utanone (NNK), which are the most abundant strong
arcinogens in smokeless tobacco. The group con-
luded that exposure to NNN and NNK is “carcino-

enic to humans,” on the basis of sufficient evidence s

388 American Journal of Preventive Medicine, Volume 33, Num
rom animals and strong mechanistic evidence in ex-
osed humans.
The carcinogenicity of smokeless tobacco was also

valuated by an advisory committee to the U.S. Surgeon
eneral in 1986.12 That review concluded: “The scien-

ific evidence is strong that the use of snuff can cause
ancer in humans.”

Critchley and Unal13 conducted a comprehensive
eview of the health effects of smokeless tobacco and
oncluded that there is a substantial risk of oral cancers
ssociated with the types of smokeless tobacco used in
ndia. Furthermore, they concluded that “most recent
tudies from the U.S. and Scandinavia are not statisti-
ally significant, but moderate positive associations
annot be ruled out due to lack of power.”

Rodu and Cole14 conducted a review of 21 published
pidemiologic studies on use of American or Swedish
mokeless tobacco and the risk of cancers of the upper
espiratory tract, and calculated summary relative risks
y product type. The authors concluded that the lowest
stimated relative risks (RRs) were found among users
f chewing tobacco (0.6–1.7) and among users of moist
nuff (0.7–1.2). They concluded that users of dry snuff
ave higher risks, with RRs from about 4 to 15. RRs for
pper respiratory tract cancers were considered inter-
ediate for unspecified type of smokeless tobacco

sed, speculating that it possibly reflected use of either
he lower- or higher-risk products among different
ndividuals. However, the conclusions were heavily in-
uenced by the classification of the landmark case–
ontrol study by Winn et al.15 as a study of dry snuff.
inn et al. reported an estimated RR of 4.0 for snuff

se and oral cancer, but that article did not specify
hether study participants used dry or moist snuff.
aboratory assays conducted in the 1980s found no

ignificant differences between moist snuff and dry
nuff in the levels of carcinogenic tobacco-specific
-nitrosamines, suggesting those products carried com-
arable carcinogenic potential.16

ardiovascular Diseases

systematic review of smokeless tobacco and cardiovas-
ular diseases published several years ago17 included
ust one cohort study18 and two case–control stud-
es.19,20 The large prospective cohort study found a
0% excess risk of cardiovascular mortality among
mokeless tobacco users,18 but the two case–control
tudies found no association between smokeless to-
acco use and myocardial infarction. Critchley and
nal17 concluded there may be an association between

mokeless tobacco use and cardiovascular disease, but
urther rigorous studies with adequate sample sizes are
equired to reach a more definitive determination.
ince that review was published, two large prospective
ohort studies21 and a large international case–control

tudy22 have been reported. Henley et al.21 studied the

ber 6 www.ajpm-online.net
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ssociation between smokeless tobacco use and mortal-
ty among men enrolled in Cancer Prevention Study I
CPS-I) in 1959 or Cancer Prevention Study II (CPS-II)
n 1982. Men who currently used snuff or chewing
obacco at baseline had higher death rates from cardio-
ascular diseases than men who did not in both CPS-I
hazard ratio [HR]�1.18; 95% confidence interval
CI]�1.11–1.26) and CPS-II (HR�1.23; 95% CI�1.09–
.39). All analyses excluded men who reported current
r former smoking of cigarettes, cigars, or pipes. In
oth cohorts, current smokeless tobacco use was signif-

cantly associated with death from coronary heart dis-
ase or stroke. A large international case–control
tudy22 found a significantly elevated risk for myocar-
ial infarction associated with smokeless tobacco use
mong subjects with no history of using other tobacco
roducts (odds ratio [OR]�2.23; 95% CI�1.41–3.52),
hich was only slightly lower than the risk associated
ith smoking (OR�2.95; 95% CI�2.77–3.14). One
wedish case–control study found no association be-
ween snuff use and stroke,23 although just 42 subjects
f the 827 in the study were snuff users with no history
f cigarette smoking.

eproductive Health Effects

here is evidence that smokeless tobacco use increases
he risk for adverse reproductive health outcomes
mong pregnant women. An Indian prospective cohort
tudy of more than 1100 pregnant women found an
ncreased risk for low birthweight (OR�1.6; 95%
I�1.1–2.4); preterm delivery at �37 weeks (OR�1.4;
5% CI�1.0–2.1), �32 weeks (OR�4.9; 95% CI�2.1–
1.8) or �28 weeks (OR�8.0; 95% CI�2.6–27.2); and
tillbirth (HR�2.6; 95% CI�1.4–4.8).24,25 Consistent
ith that study, a Swedish cohort study26 found an

ncreased risk for preterm delivery (OR�1.98; 95%
I�1.46–2.68) associated with snuff use by pregnant
omen, which was greater than that associated with
igarette smoking (OR�1.57; 95% CI�1.38–1.80).
nuff use was also associated with a significantly in-
reased risk for pre-eclampsia (OR�1.58; 95%
I�1.09–2.27), which also was higher than the risk for
re-eclampsia associated with smoking (OR�0.63; 95%
I�0.53–0.75). A cohort study conducted in South
frica found that women who used snuff during preg-
ancy had a significantly shorter mean gestational age
37.9 [�1.4] weeks) than those who smoked (38.7
�2.4] weeks) or did not use tobacco (38.3 [�1.5]
eeks) during pregnancy.27

ral Health Effects

ral health effects of smokeless tobacco use include
ocalized gingival recession,28–34 oral soft tissue le-
ions,31,33–50 and possibly dental abrasion.51–55 There is
ome evidence that U.S. chewing tobacco may increase

he risk for dental caries,56 but there are relatively few 1

ecember 2007
tudies of smokeless tobacco and dental caries and the
ndings are inconsistent.30,33,57–61 A few studies suggest

hat smokeless tobacco use may be a risk factor for
eriodontitis.62,63

icotine Addiction

ll forms of oral smokeless tobacco are capable of
elivering nicotine by absorption through the oral
ucosa, into venous circulation, and to receptors in the

entral nervous system.64 There is compelling evidence
hat smokeless tobacco use can result in nicotine
ddiction.12,65,66

omparative Mortality Risks for Cigarettes and
mokeless Tobacco

here is overwhelming consensus in the scientific com-
unity that cigarette smoking is the leading prevent-

ble cause of death in the U.S.67 and globally.68 It
herefore follows that virtually any consumer product
oses a lower risk for premature mortality than does
igarette smoking.

There are few cohort studies that directly compared
he overall risk for death associated with western types
f smokeless tobacco and cigarettes. In a large 12-year
ohort study of Swedish men, Bolinder et al.69 found an
levated risk for death due to all causes among smoke-
ess tobacco users (RR�1.4; 95% CI�1.3–1.8). That

ortality risk was lower than for men who smoked
ewer than 15 cigarettes per day (RR�1.7; 95%CI�1.6–
.9) or those who smoked 15 or more cigarettes per day
RR�2.2; 95% CI�2.0, 2.4). Generally consistent with
hat, the large prospective cohort studies conducted by
he American Cancer Society found that men who
urrently used snuff or chewing tobacco at baseline had
igher death rates from all causes than men who did
ot in both CPS-I (HR�1.17; 95% CI�1.11–1.23) and
PS-II (HR�1.18; 95% CI�1.08–1.29).70 Those age-
djusted RR estimates were lower than those associ-
ted with cigarette smoking among men in CPS-I
RR�1.7; 95% CI�1.7–1.8) and CPS-II (RR�2.3;
5% CI�2.3–2.4).71

The most appropriate research question to consider
n the context of current smoking is not whether
xclusive smokeless tobacco use conveys lower risks
han does smoking, but whether people who switch
rom cigarettes to smokeless tobacco reduce their risks
or death or disease. There are nearly no data on that
esearch question. Just one cohort study examined the
isk for death among smokers who switched to smoke-
ess tobacco compared to those who quit all tobacco
se.72 That study found that male “switchers” had a
igher rate of death from any cause (HR�1.08; 95%
I�1.01–1.15), lung cancer (HR�1.46; 95% CI�1.24–

.73), coronary heart disease (HR�1.13; 95% CI�1.00–

Am J Prev Med 2007;33(6) S389
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.29), and stroke (HR�1.24; 95% CI�1.01–1.53) than
en who quit using tobacco entirely.

ossible Mechanisms for Smokeless Tobacco in
educing Population Harm from Tobacco

lthough smokeless tobacco has been established as a
lass of toxic, carcinogenic, and addictive products, its
se has been suggested as a tobacco harm-reduction
trategy.73,74 The underlying rationale for such a rec-
mmendation is that these products convey a substan-
ially lower risk from morbidity and mortality than does
igarette smoking, and because of its nicotine delivery
roperties it could serve as an alternative to cigarettes
s a nicotine delivery source. Thus, in theory, smokeless
obacco use could reduce population tobacco harm by:
1) preventing smoking initiation, (2) promoting com-
lete smoking cessation, or (3) serving as a partial
eplacement for cigarettes among continuing smokers.
he epidemiologic evidence for each of the three
echanisms is reviewed below.

revention of Smoking Initiation

n nearly all countries, initiation of smoking typically
ccurs during the adolescent or early adult years;
moking initiation after age 25 years is very uncom-
on.75,76 Long-term smoking-cessation rates are rela-

ively low among established smokers under 25 years of
ge.77,78 If smokeless tobacco use were preventive for
igarette smoking in a population, several patterns of
obacco usage would be expected: (1) in prospective
ohort studies, people who used smokeless would be
ess likely than those who did not use those products to
nitiate smoking, after adjusting for established risk
actors for smoking initiation; and (2) if smokeless
obacco use increased among people under age 25 in a
opulation, it would be accompanied by a decline in
he prevalence of smoking in that age group.

Several prospective cohorts from the U.S. examined
moking initiation rates among young people who used
mokeless tobacco at baseline but had not smoked. Two
elatively recent cohort studies suggest that the use of
mokeless tobacco may be a predictor of subsequent
moking among young men in the U.S. In a cohort
tudy of Air Force recruits with a mean age of 19 years
t baseline (N�7865), Haddock and colleagues79 con-
idered regular smokeless tobacco use to be the use of
hese products at least once per day. The 1-year out-
ome measure of smoking was defined in this study as
ny smoking within the preceding 7 days. Among
urrent smokeless tobacco users, 27% initiated smok-
ng, compared with 26.3% of former smokeless tobacco
sers and 12.9% of never-users. Adjusting for demo-
raphic characteristics, current users (OR�2.33; 95%

I�1.84–2.94) and former users (OR�2.27; 95% 2

390 American Journal of Preventive Medicine, Volume 33, Num
I�1.64–3.15) were significantly more likely than never-
sers to initiate smoking. There was no evidence of a
rotective effect of smokeless tobacco use.
In a 4-year follow-up study of adolescent and young

dult men, Tomar80 examined the relationship be-
ween smokeless tobacco use and initiation of smoking.
ata were from the 1989 Teenage Attitudes and Prac-

ices Survey (TAPS) and its 1993 follow-up on a U.S.
ationally representative cohort of 4000 male youth
ged 11–19 years at baseline. Young men who were not
mokers in 1989 but regularly used smokeless tobacco
ere more than three times as likely as never-users to be
urrent smokers 4 years later (23.9% vs 7.6%; adjusted
R�3.45; 95% CI�1.84–6.47). More than 80% of

aseline current smokers still were smokers 4 years
ater. In contrast, more than 40% of baseline current
egular smokeless tobacco users became smokers, ei-
her in addition to or in place of smokeless tobacco use.
nother analysis81 of the TAPS cohort suggested that

mokeless tobacco use was no longer a statistically
ignificant predictor of smoking initiation when psy-
hosocial risk factors were included in multiple logistic
egression modeling; the adjusted OR of smoking
nitiation was 1.97 (95% CI�0.69–5.65) for those who
eported regular use of smokeless tobacco. Although
ot a statistically significant predictor of smoking initi-
tion in that analysis, smokeless tobacco use clearly was
ot preventive against smoking initiation after adjust-

ng for established psychosocial predictors of smoking.
imilarly, a recent cohort study of 2100 boys in grades
or 9 at baseline found that those who used smokeless

obacco at baseline but had never smoked were signif-
cantly more likely than non-users to initiate smoking
uring the succeeding 2 years (OR�2.55; 95% CI�1.45–
.47), after adjusting for school grade, parental smok-
ng, sibling smoking, close friend smoking, deviant
ehavior, low school performance, and past-month
lcohol consumption.82 Although the role of smokeless
obacco as an independent risk factor for smoking
nitiation has been questioned,81,83–85 there is no evi-
ence from prospective cohort studies of a preventive
ffect. Swedish cross-sectional studies that suggested a
reventive effect of snuff use for subsequent smoking
ither excluded the birth cohorts most likely to have
sed snuff during adolescence or young adulthood85 or

gnored the substantial proportion of Swedish men who
moke on a less than daily basis (45% of all current
ale smokers)84 in examining the association between

nuff use and smoking initiation.
Secular trends in tobacco use among adolescents and

oung adults in Sweden, Norway, and the U.S. do not
upport a preventive effect of smokeless tobacco use for
igarette smoking. Official national data from Statistics
weden suggest that daily snuff use among youth aged
6–24 years has increased over the past 15 years, from

3.0% in 1988–1989 to 26.5% in 2005 among men, and

ber 6 www.ajpm-online.net
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rom 0.6% to 3.9% among women (Figure 1).86 Cur-
ent smoking (i.e., daily or occasional) in that age
roup exhibited an increasing trend line for male
outh during that time period and a declining trend
ine for female youth over the same time period. In
004–2005, 33.4% of men and 30.2% of women aged
6–24 years in Sweden were current smokers. However,
he prevalence of daily smoking was lower for men
9.3%) than for women (13.3%) in that age group. The
ecular patterns in tobacco use among Swedes aged
6–24 years suggest that snuff may have served as a
artial substitute for smoking among men, but had a
egligible effect, if any, on smoking initiation rates for
ither gender.
Consistent with the findings from Sweden, secular

rends in tobacco use among young adults aged 16–24-
ears in Norway provide no evidence of a preventive
ffect of snuff use for smoking initiation (Figure 2).
he prevalence of snuff use more than doubled among
oung Norwegian men during the past few decades,
rom 9% in 1985 to more than 21% in 2002 (snuff use
s not reported for women in Norway). The prevalence
f current smoking also increased among young men
uring most of that time, from 37% in 1988 to 47% in
999. Smoking has remained about equally prevalent
or men and women aged 16–24 years for most of the
ast 20 years, although snuff use by young women in
orway is very uncommon87 and generally is not re-
orted by Statistics Norway.88 Nearly all adolescents and
oung adults in Norway who used snuff also were
urrent smokers.87,89

Trend data on the use of smokeless tobacco reveal no
pparent preventive effect among U.S. high school

igure 1. Trends in proportion of people aged 16–24 who
sed snuff daily or currently smoked (daily or occasionally),
y gender. Sweden, 1988–1989 to 2004–2005. Data from

tatistics Sweden ULF Surveys.86 f

ecember 2007
tudents (Figure 3). Data from the Monitoring the
uture90 study suggest that daily smokeless tobacco use
y U.S. high school seniors exhibited a flat to slight
pward trend from 6.4% in 1993 to 8.6% in 1997, a
ime period during which current smoking increased
harply for both male and female high school seniors.
aily smokeless tobacco use by male high school se-
iors has generally trended downward since 1997,
eaching a prevalence of 4.7% in 2005. Current smok-
ng by male high school seniors also declined during
hat time period, from 37.3% in 1997 to 24.8% in 2005,
nd declined among female high school seniors from

igure 3. Trends in the proportion of high school seniors
ho used smokeless tobacco (ST) daily or smoked within the
receding 30 days, by gender. United States, 1992–2005. Data

igure 2. Trends in the proportion of people aged 16–24
ho used snuff (daily or occasionally) or currently smoked
daily or occasionally), by gender. Norway, 1985–2002. Data
rom Statistics Norway.
rom the Monitoring the Future Project.

Am J Prev Med 2007;33(6) S391
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5.2% in 1997 to 20.7% in 2005. Daily smokeless
obacco use has remained very rare among female U.S.
igh school seniors since the Monitoring the Future
roject has been tracking smokeless tobacco use, with
n estimated prevalence of 0.2% in 2005.

mokeless Tobacco and Smoking Cessation

f smokeless tobacco use were an effective treatment or
ubstitute for smoking, the expected pattern would be:
1) an increased prevalence of smokeless tobacco use
mong adults aged 35 years or older would be associ-
ted with an increased prevalence of smoking cessation
n that age group, (2) a lower prevalence of smoking
mong states with a higher prevalence of smokeless
obacco use, (3) higher smoking quit rates in the treat-

ent group assigned to use smokeless tobacco than in the
ontrol group in randomized controlled trials, and
4) higher smoking quit rates in observational studies that
djusted for relevant correlates of successful quitting such
s level of nicotine dependence, stage of readiness to quit,
nd history of prior quit attempts.

To date, there are no published randomized clinical
rials for smokeless tobacco as a smoking-cessation

ethod. Only one published study explicitly examined
he effectiveness of snuff use as a smoking-cessation

ethod.91 That pilot study found that 16 of the 63
ubjects (25%) in the study had quit smoking by using
nuff at the 1-year follow-up, and six subjects (10%) had
uit smoking by using another method. However, that
tudy did not have a control group. In a 7-year follow-up
f 62 of the original 63 subjects, 28 (45%) had quit
moking, although fewer than half of the subjects
n�12) who had quit smoking in that uncontrolled
tudy reportedly had done so by using snuff.92

Sweden has been cited as the one example in which
oist snuff use apparently replaced smoking for a

roportion of men. The pattern of smoking that ap-
ears to be emerging in Sweden is a declining but equal
revalence of current smoking for men and women,
ith a greater proportion of male current smokers than

emale smokers reporting smoking less than daily (Fig-
re 4). Based on a cross-sectional study of current and
ormer smokers in Sweden,93 the apparent effectiveness
f snuff in helping smokers to quit is modest. Among
en, snuff was used at the most recent attempt to quit

moking by 28.7% of former smokers and 23.0% of
urrent smokers (p�0.072). Only 4.8% of female cur-
ent smokers in that study who had attempted to quit
nd 4.5% of female former smokers (p�0.85) reported
sing snuff during their most recent attempt to quit
moking. Data from one follow-up study conducted in
orthern Sweden, a region with a high prevalence of
oist snuff use (approximately 23% of men and 2% of
omen), suggest that switching from cigarettes to snuff
ccurred primarily among men who had prior experi-

nce using snuff.94,95 In that study, complete switching r

392 American Journal of Preventive Medicine, Volume 33, Num
rom cigarettes to snuff use was reported by just 8% of
en who smoked but had never used snuff at the time

f the baseline survey; nearly two thirds of men who
moked had never used moist snuff.

A recent cross-sectional study examined snuff use as
cessation strategy among Swedish adults.84 Among

he 1326 men in that study who were ever-daily smok-
rs, 254 (19%) used snuff as a smoking-cessation aid
nd 165 (12%) were able to quit smoking completely by
sing snuff. That accounted for 21% of the 782 male
ver-smokers in the survey who had quit smoking
ompletely. Snuff use was a relatively uncommon
ethod of smoking cessation for women; just 66

5.3%) of the 1249 women who were ever-daily smokers
nd reported making a smoking quit attempt reported
sing snuff as their cessation aid. Of the 673 women in
his study who had quit smoking completely, 38 (5.7%)
eportedly quit by using snuff.

While there is little doubt that snuff has been a useful
essation strategy for some men and women in Sweden,
he trend in tobacco use among adults aged 35 years
nd older does not support a major role for increased
nuff use being associated with complete smoking
essation in that country. Figure 5 depicts trends from
988–1989 through 2004–2005 in the proportion of
en and women aged 35–44 years who used snuff daily

r were former daily smokers who had stopped com-
letely, based on official Swedish statistics.86 Among
en aged 35–44 years, the prevalence of daily snuff

ncreased from 18.7% to 30.7% during that time pe-

igure 4. Trends in the proportion of people aged 16–84
ears who smoked daily or occasionally, by gender. Sweden,
988–2002. Data from Statistics Sweden ULF Surveys.
iod. Women aged 35–44 years also experienced an

ber 6 www.ajpm-online.net
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ncreased prevalence of daily snuff use between 1988–
989 and 2004–2005, from 0.6% to 4.0%. Although
here was an 18–26 percentage point difference be-
ween men and women in the prevalence of daily snuff
se throughout the time period, the prevalence of
ormer smoking declined for men and increased
lightly for women during that time period, despite the
revalence of current smoking being essentially equal
or men and women throughout the period.

Tobacco-use patterns men and women aged 35–44
ears in Norway are generally consistent with those in
weden (Figure 6): the prevalence of snuff use by men
n that age group increased steeply from 2.9% in 1988
o 16.4% in 2002, but snuff use by women remained
are.88 Yet, trends in current smoking were essentially
dentical for men and women aged 35–44 years during
hat period. While it is difficult to draw firm conclu-
ions from these types of time-series data, the patterns
n Sweden and Norway do not suggest that the very
arge gender differences in the prevalence of snuff use
ere associated with differences in smoking cessation
ates.

There is little information on the proportion of U.S.
mokers who have switched completely to the use of
mokeless tobacco or have used smokeless tobacco as a
ethod of quitting smoking. Fiore and colleagues96

eported findings from the 1986 Adult Use of Tobacco
urvey on the methods smokers used to quit. That study
eported that, in the mid-1980s, 6.8% of former smok-
rs who successfully quit smoking for at least 1 year had
ubstituted other tobacco products (including snuff,
hewing tobacco, pipes, or cigars) during any attempt
t quitting, and 4.0% of successful quitters substituted
ther products during their last attempt at quitting.
owever, the proportions were nearly the same among

elapsers: 6.8% of smokers who made a serious quit

igure 5. Trends in the proportion of people aged 35–44
ears who were former smokers or currently used snuff daily,
y gender. Data from Statistics Sweden ULF Surveys.
ttempt in the past year but were not successful in 1

ecember 2007
uitting tried substituting other tobacco products in
ny attempt, and 2.1% tried that strategy during their
ast attempt at quitting. An earlier report from that
urvey provided limited information specific to smoke-
ess tobacco use for smoking cessation: 6.4% of current
mokers and 7.0% of former smokers used smokeless
obacco to help them quit smoking.97 More recent data
ome from the 2000 National Health Interview Survey,
n which former smokers were asked what method they
ad used to quit smoking completely.98 Just 1% of male

ormer smokers aged 36–47 reported switching to snuff
r chewing tobacco to quit smoking. Of male current
mokers in that age group who attempted to quit, 0.3%
eported switching to smokeless tobacco on their last
ttempt to quit. In a birth cohort in which 16% of men,
ncluding 19% of those who had ever smoked, had used
mokeless tobacco by age 34, smokeless tobacco use
ccounted for a very small proportion of quitting.

In the U.S, the prevalence of smokeless tobacco use
aries widely among the states. For example, current
se of snuff or chewing tobacco by men aged 15 years
r older in 2003 ranged from less than 1% in eight
tates (HI, NH, DC, MA, RI, MD, CT, and NJ) to more
han 10% in three states (WV, MT, and WY) (unpub-
ished data from the 2003 Current Population Survey
obacco Use Supplement). If smokeless tobacco use
ere associated with smoking cessation, it might be
xpected that states with a higher prevalence of snuff
se would tend to a have a lower prevalence of current
moking among adult smokers and a higher prevalence
f former smoking. However, the prevalence of daily
nuff use among men aged 25–44 was significantly
ositively associated with the prevalence of daily smok-

ng among the 50 U.S. states and the District of

igure 6. Trends in the proportion of people aged 35–44
ears who currently used snuff (daily or occasionally) or
urrently smoked (daily or occasionally), by gender. Norway,

985–2002. Data from Statistics Norway.

Am J Prev Med 2007;33(6) S393
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olumbia (r�0.54, p�0.0001; Figure 7) and significantly
egatively associated with the prevalence of former smok-

ng (r��0.27, p�0.06; Figure 8).

mokeless Tobacco and Cigarette Consumption

he third potential mechanism by which smokeless
obacco theoretically could reduce tobacco harm is by
erving as a partial substitute for cigarettes among
ontinuing smokers. There is some evidence that “dual
sers” of cigarettes and smokeless tobacco smoke fewer
igarettes, on average, than do exclusive smokers. An
nalysis of data from the 2000 National Household
urvey on Drug Abuse found that dual users smoked on
ewer of the preceding 30 days than did exclusive
mokers (19.86�12.16 vs 23.14�10.92; p�0.0001)
nd smoked fewer cigarettes per day on the days they
moked (3.73�1.59 vs 4.01�1.52; p�0.0001).99

Analysis of data from the 2000 National Health
nterview Survey (NHIS) found that smokers who also
sed snuff every day smoked, on average, fewer ciga-
ettes per day than did exclusive smokers (11.4 vs 18.4;
�0.0001).100 However, smokers who used snuff only
n some days did not differ from those who never used
nuff in the mean number of cigarettes smoked per day
19.3 vs 18.4; p�0.42). Occasional snuff users consisted
f 44% of all current snuff users, compared to 18% of
urrent smokers who did not smoke every day. The
revalence of daily smoking was lower among daily
nuff users (11.7%; 95% CI��4.2%) than among men
ho never used snuff (20.9%; 95% CI�� 0.9%). How-
ver, the prevalence of daily smoking (32.7%; 95%
I��7.5%) and occasional smoking (6.2%; 95%
I��3.2%) was fairly high among occasional snuff
sers. Dual users of cigarettes and snuff accounted for
bout one third of all current snuff users. Detailed

igure 7. Scatter plot and fitted linear regression line for
revalence of daily smoking and daily snuff use among men

n the 50 states and the District of Columbia. United States,
003. Data from the 2003 Current Population Survey Tobacco
se Supplement.
istories of initiation and reasons for dual use cannot l

394 American Journal of Preventive Medicine, Volume 33, Num
e determined from these types of cross-sectional stud-
es, but the patterns are consistent with a substantial
roportion of the snuff consumed in the United States
eing used by current smokers as a complementary
ource of nicotine. Recent data suggest that more than
ne in four adult male smokers in ten U.S. states use
nother form of tobacco in addition to cigarettes.101

esponses to Smokeless Tobacco Marketing
nited States

mokeless tobacco products, predominantly chewing
obacco, commanded a large share of the tobacco

arket in the U.S. in the early 20th century, but began
decline in popularity in the 1920s. Smokeless tobacco
roducts were heading toward extinction by 1970,
hen chewing tobacco or snuff use was largely limited

o people aged 65 years and older.102 A sharp increase
n the use of smokeless tobacco in the U.S., especially
se of moist snuff, began in the early 1970s. That

ncrease was the result of the development of new
roducts designed to appeal to novice users, a “gradu-
tion” marketing strategy intended to promote nicotine
ddiction, and heavy promotion by U.S. Tobacco Com-
any (now called the U.S. Smokeless Tobacco Com-
any), the major U.S. manufacturer of moist snuff.103,104

he greatest increase in the use of moist snuff occurred
mong young men. For example, the prevalence of
oist snuff by men aged 18–24 years increased nine-

old between 1970 and 1987, from 0.7% to 6.4%, while
t declined among men aged 45 years and older during
hat time period.102

weden

weden experienced a pattern similar to the U.S. in
esponse to aggressive marketing by the Swedish Match

igure 8. Scatter plot and fitted linear regression line for
revalence of former smoking and daily snuff use among men
ged 25–44 years in the 50 states and the District of Colum-
ia. United States, 2003. Data from the 2003 Current Popu-
ation Survey Tobacco Use Supplement.
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ompany, that country’s primary manufacturer of
mokeless tobacco products. By the late 1960s, less than
0% of boys and young men used snuff and the typical
ser was an older, rural male laborer.105 Starting in the

ate 1960s, Swedish Match Company increased the
ttractiveness of its products’ packaging, introduced
ew brands, and began an aggressive advertising cam-
aign. As a result, moist snuff consumption, which had
een declining for nearly 5 decades, began a sharp

ncrease. Within 4 years, the prevalence of snuff use
oubled among men aged 15–19 years, from 11% in
969–1970 to 22% in 1972–1973. The prevalence of
nuff use among men aged 30 years or older remained
irtually unchanged during that time period. The me-
ian age of snuff users in Sweden declined from 41
ears in 1969–1970 to 30 years in 1972–1973.

onclusion

he available data suggest that there is weak and
nconsistent evidence for smokeless tobacco promotion
s a public health strategy for harm reduction. When
ggressively promoted in industrialized countries, his-
ory suggests that initiation of moist snuff use occurs
lmost entirely among adolescent and young adult
en. Although some proponents claim that uptake of

nuff may prevent the initiation of smoking, the avail-
ble evidence does not support that claim. To the
ontrary, prospective cohort studies of young people in
he U.S. suggest that smokeless tobacco use is predictive
f subsequent smoking. Trends in tobacco prevalence

n the U.S. and Norway do not support the contention
hat the growth in moist snuff was associated with a
eduction in smoking initiation. Trends in Sweden
uggest that snuff provided a partial substitution for
igarettes mostly among men, but the prevalence of
moking in that country is essentially equal for men and
omen. Some adult smokers in Sweden clearly used

nuff as a method for quitting smoking, but snuff use
xplains, at best, a relatively small proportion of the
ecline in smoking. The prevalence of smoking re-
ains relatively high among snuff users in all three

ountries considered in this review. There are no data
n the efficacy of snuff as a smoking cessation method.
Moist snuff products are addictive, carcinogenic, and

estructive to periodontal tissues, and appear to in-
rease the risk for adverse birth outcomes and possibly
ardiovascular diseases. The abuse potential for these
roducts is high. There are nearly no published cohort
tudies on risk reduction among smokers who switch to
sing moist snuff. In Sweden, the role of snuff in
educing smoking is unclear but almost certainly over-
tated. Those who embrace the “Swedish experience” as

model for tobacco harm reduction73,106–108 do not
ddress the U.S. and Norwegian experiences with moist
nuff, in which their growth in popularity simply added

o the burden of tobacco use. Interestingly, 44 of the 50

ecember 2007
tates in the United States have achieved a prevalence
f smoking equal to or lower than Sweden’s, with very

ittle use of smokeless tobacco in most states.109 Five of
he six states with a higher prevalence of smoking than
weden have among the highest prevalence of smoke-
ess tobacco use in the United States. Some proponents
or smokeless tobacco as a harm reduction strategy for
moking advocate differential taxation on tobacco
roducts based on their risk and communications from
he public health community that conveys the varying
evels of risk.6,110 These are directions that require
uture investigation. However, there presently remains
ittle evidence that marketing or promotion of smoke-
ess tobacco products as alternatives to cigarettes is an
ffective strategy for reducing smoking or societal harm
rom tobacco use.

r. Tomar has served as an expert witness for plaintiffs in
everal lawsuits against smokeless tobacco manufacturers.
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enetics and Smoking Cessation
mproving Outcomes in Smokers at Risk
aryn E. Lerman, PhD, Robert A. Schnoll, PhD, Marcus R. Munafò, PhD

bstract: This article reviews evidence supporting the potential utility of a pharmacogenetic
approach to the treatment of nicotine dependence. There is substantial evidence that
nicotine dependence and smoking persistence are heritable, and are determined by a
complex interplay of polygenic and environmental influences. The most robust evidence
for specific genetic influences on nicotine dependence is found in studies of genetic
variation in nicotine-metabolizing enzymes. Data also support the role of genes in the
dopamine and opioid pathways as predictors of dependence and smoking relapse;
however, the evidence for genetic associations is not always consistent. Emerging data from
pharmacogenetic trials of nicotine-dependence treatment are promising, suggesting that
genetic profiles of smokers someday may be used by providers to choose the type, dose, and
duration of treatment for individual smokers. However, additional trials including larger
and more diverse populations are needed before such data can be translated to practice to
reduce smoking prevalence and tobacco-related disease.
(Am J Prev Med 2007;33(6S):S398–S405) © 2007 American Journal of Preventive Medicine
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espite progress made in the treatment of to-
bacco dependence, currently available treat-
ments are effective for only a fraction of smok-

rs. Although current guidelines recommend the use of
icotine patch as a firstline treatment for tobacco
ependence,1 about 70%–80% of smokers treated with

he patch relapse to their former smoking practices in
he long-term.2,3 Bupropion has been shown to pro-
uce higher quit rates than nicotine replacement ther-
py,4,5 yet the large majority of smokers do not quit nor
o they remain abstinent. The newly FDA-approved
edication for treating nicotine dependence, vareni-

line, which outperforms bupropion significantly,
ields a 1-year abstinence rate of 22%. However, these
uit rates were achieved with behavioral counseling

asting for almost 1 year, which may not reflect real-
orld treatment.6,7 Thus, research is needed to identify

hose smokers who are at increased risk for relapse
ollowing a cessation attempt, and to tailor smoking-
essation treatments to smokers’ individual risks and
eeds.
Pharmacogenetics research is generating new knowl-

dge about genetic factors that influence nicotine depen-
ence and smoking-cessation treatment outcomes. The

rom the Transdisciplinary Tobacco Use Research Center, University
f Pennsylvania (Lerman, Schnoll), Philadelphia, Pennsylvania; and
epartment of Experimental Psychology, University of Bristol (Mu-
afò), Bristol, United Kingdom
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asic premise of this approach is that inherited differ-
nces in drug metabolism (pharmacokinetics) and drug
argets (pharmacodynamics) have important effects on
reatment outcome.8,9 These concepts and key vari-
bles are illustrated for nicotine-dependence treatment
n Figure 1. Efforts to increase the understanding of the
ole that inherited variation plays in response to phar-
acotherapy for nicotine dependence someday may

elp practitioners to individualize treatment type, dose,
nd duration based on genotype, thereby minimizing
dverse reactions, increasing treatment compliance,
nd maximizing treatment efficacy.10,11 This article
eviews evidence supporting the potential utility of a
harmacogenetic approach to smoking-cessation treat-
ent. Portions of this paper were adapted from a

ecent book chapter on this topic.12

enetic Influences on Smoking Persistence
nd Relapse

hile the initiation of tobacco use, the progression
rom use to nicotine dependence, and the ability to
uit smoking are influenced by a range of environmen-
al factors (e.g., parental and peer influence, depres-
ion), twin studies have shown that genes play a critical
ole as well.13,14 In twin studies, evidence of heritability
s based on evaluating the similarity between monozy-
otic twins (who share 100% of their genes) on a
henotype, compared to dizygotic twins (who share
0% of their genes, similar to nontwin siblings). These
tudies have shown that approximately 60%–70% of the

ariability in nicotine dependence and smoking persis-
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ence is due to genetic influences.13,15–21 Two recent
tudies examined smoking-cessation data from twin
airs from the Vietnam Twin Registry22,23 and con-
luded that 51%–54% of the variance in the ability to
uit smoking given a quit attempt, was attributable to
enetic factors.
Given consistent evidence for the heritability of

icotine dependence, attention has shifted to inves-
igations of specific genetic influences.24 –26 Genetic
ariation in enzymes (e.g., CYP2A6) that metabolize nic-
tine to its inactive forms (cotinine and 3-hydroxycotinine)
nfluence peripheral levels of nicotine and smoking
ehaviors.25 Genetically faster metabolizers of nicotine
two *1 alleles; �80% of smokers)27 smoke more ciga-
ettes per day and are more dependent on nicotine
han slower metabolizers (carriers of *2 *4, *9A, and
12A alleles; �20% of smokers)27,28 Fast metabolizers
re also two times less likely to quit smoking,29 are more
ikely to relapse following transdermal nicotine-replacement
reatment,30 and report higher levels of withdrawal
ymptoms following cessation.31

Candidate genes in neurobiological pathways medi-
ting drug reward have been extensively studied for
ssociations with nicotine dependence. Nicotine binds
o neuronal nicotinic acetycholine receptors (nAChRs)
xpressed on dopamine and gamma-aminobutyric acid
GABA) neurons in the ventral tegmental area (VTA),
esulting in increased dopamine release in the nucleus
ccumbens.32,33 Despite the importance of nAChRs in
icotine dependence, particularly the CHRNA4 and
HRNB2 subtypes,34 functional polymorphisms in

hese subunit genes have yet to be identified. Selected

igure 1. A pharmacogenetic model of nicotine-dependen
xamined for pharmacogenetic effects.
AChRs, nicotinic acetylcholine receptors; NRT, nicotine rep
enetic polymorphism and haplotypes in CHRNA4 have o

ecember 2007
een associated with nicotine dependence,35,36 while
tudies examining the role of CHRNB2 in smoking
ehavior have been negative.35,37,38

Given the central role of dopamine signaling in the
ewarding effects of nicotine, alcohol, and other addic-
ive drugs,39–41 many initial studies focused on the
ommon Taq1A polymorphism, originally thought to
e in the dopamine D2 receptor (DRD2) gene, but later
etermined to be in a neighboring gene, ANKK1.42

ith respect to smoking behavior, some association
tudies have reported a higher prevalence of the low-
ctivity DRD2 Taq1=A1 allele among smokers compared
o nonsmokers,43,44 while other findings have been
egative.45 Positive results have also been reported for
ssociations of a variable number tandem repeat (VNTR)
olymorphism in the 3� end of the dopamine trans-
orter (SLC6A3) gene with smoking behavior46,47; how-
ver, this has not been replicated in other studies.48

inally, two independent studies have provided evi-
ence for interacting effects of the DRD2 Taq1A and
LC6A3 variants on the likelihood of cessation.49,50 A
eparate study found associations of SLC6A3 genotypes
ith cessation following treatment with either nicotine
eplacement therapy (NRT) or bupropion.51

More robust findings have been observed for poly-
orphisms shown to alter protein transcription or

ranslation. For example, the reduced-activity 7-repeat
llele of the DRD4 gene VNTR has been associated with
moking persistence in African Americans.52 The high-
ctivity (Val) allele of the catechol-o-methyl-transferase
COMT) gene, associated with more rapid degradation

eatment. * indicates that genes shown include the subset

ent therapy; SES, socioeconomic status.
ce tr
f dopamine, has been associated with smoking persis-
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ence in a retrospective case-control study and in a
rospective smoking-cessation study.53

Nicotine also increases levels of endogeneous opioids
hat bind to mu opioid receptors on GABA interneu-
ons in the VTA.41 Consistent with neurobiological
vidence, the mu opioid receptor (OPRM1) Asn40Asp
unctional variant (low-activity Asp40 allele) has been
ssociated with smoking persistence,54 as well as re-
uced nicotine reward among women.55 A recent study
omparing smokers with high vs low levels of nicotine
ependence did not find associations with this OPRM1
ariant; however, haplotype analysis suggests that other
ariants, that may be in linkage disequilibrium with the
sn40Asp polymorphism, are linked with this smoking
henotype.56 Finally, despite effects of nicotine on
erotonin neurotransmission, there is no strong evi-
ence linking smoking cessation with genes in the
erotonin pathway,57–59 although associations with nic-
tine dependence have been reported.60 Thus, it has
roven difficult to identify candidate genes with robust,
eplicable associations with nicotine dependence and
moking persistence.

harmacogenetic Investigations of Treatment for
icotine Dependence

harmacogenetic clinical trials, in which the type and
ose of treatment are under experimental control, may
rovide a stronger signal for genetic effects on smoking
essation and shed light on individual differences in
he efficacy of treatments for nicotine dependence (see
able 1).61 The emerging field of pharmacogenetics is
ased on the premise that inherited genetic variants
ontribute to individual variability in treatment toxicity
nd efficacy.8,9 Although this field is in its formative
ears, identifying genes related to responsiveness to
reatments for nicotine addiction can lead to clinical
uidelines for tailoring treatments to genetic profiles to
ncrease treatment efficacy.10,61

icotine Replacement Therapy Trials

o date, two pharmacogenetic trials of NRT have been
onducted. The first of these, conducted in the United
ingdom, compared transdermal nicotine patch to
lacebo patch among 755 of 1500 smokers who con-
ented to provide DNA following the initial efficacy
rial.62,63 Based on previous evidence that nicotine’s
ewarding effects are mediated, in part, by dopaminer-
ic mechanisms,64,65 initial pharmacogenetic analyses
ocused on genes in the dopamine reward pathway.
he patch was found to be superior to placebo for
arriers of the Taq1 A1 allele of the DRD2 (ANKK1)
ene, but not those homozygous for the more common
2 allele.62 Further, the short-term efficacy of the

ransdermal nicotine patch was modulated by synony-

ous single-nucleotide polymorphism (SNP) in the C

400 American Journal of Preventive Medicine, Volume 33, Num
opamine beta hydroxylase (DBH) gene, which codes
or an enzyme involved in the conversion of dopamine
o norepinephrine.63 A longer-term follow-up of this
nalysis supported the association of the DRD2 Taq1A
ariant with abstinence at 6- and 12-month follow-ups;
owever, the effect was observed only among women.62

hese findings suggest that the efficacy of pharmaco-
herapy may be influenced by different genetic and
iological factors in men and women.
In the United States, an open-label randomized trial

ompared transdermal nicotine and nicotine nasal
pray. A recent pharmacogenetic analysis from this trial
ocused on two functional genetic variants in DRD2.66 A
romoter variant (–141C Ins/Del) is associated with
ltered transcriptional efficiency.67 Another functional
NP in DRD2 (C957T) alters mRNA stability and pro-
ein synthesis.68 Smokers carrying the reduced activity
el C allele of the –141C had statistically significantly
igher quit rates on NRT compared to those homozy-
ous for the Ins C allele, independent of NRT type. The
957T variant also was associated with abstinence fol-

owing NRT. Thus, smokers carrying variants associated
ith reduced transcriptional efficiency or translation
esponded better to NRT, perhaps because of nico-
ine’s effects on dopamine release. Separate analyses
rom this trial reported that success with NRT was
redicted by an interaction between the DRD2 –141
ns/Del SNP and the NCS-1 gene, coding for a DRD2
nteracting protein.69

The role of the COMT Val/Met functional polymor-
hism was also explored for effects on response to NRT

n this trial.53 COMT is the primary enzyme involved in
he degradation and inactivation of the neurotransmit-
er dopamine. A polymorphism in COMT results in
onversion of a Val high-activity allele to a Met low-
ctivity allele, resulting in a three- to four-fold reduc-
ion in COMT activity. In the NRT trial, the Met/Met
enotype was associated with a higher probability of
bstinence with either nicotine nasal spray or nicotine
atch, among women, but not in men.53

The role of the OPRM1 gene was also examined in
he U.S. trial.54 The Asp40 variant (G allele) is associ-
ted with reduced MRNA and protein levels70 and is
arried by 25%–30% of individuals of European ances-
ry. In the NRT trial, smokers carrying the OPRM1
sp40 variant were significantly more likely than those
omozygous for the Asn40 variant to be abstinent at the
nd of the treatment phase. The differential treatment
esponse was most pronounced among smokers receiv-
ng transdermal nicotine.54 In contrast to positive asso-
iations for DRD2 and OPRM1, there was no evidence
or moderation of treatment response by the serotonin
ransporter (5-HTTLPR) gene in the NRT trial.58 Like-
ise, David et al.57 reported that response to NRT was
ot associated with variants of the 5-HTTLPR gene.
Finally, a recent paper reported the effects of SNPs in
HRNA4 (�4 subunit of the acetycholine nicotinic
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able 1. Summary of pharmacogenetic effects in nicotine-dependence clinical trials

enes Treatment
Gender
interaction Main finding Citation

harmacokinetics/drug metabolizing enzymes
YP2A6 NRT Not reported Genotypes related to 3-HC/cotine ratio; slow metabolizers smoke

fewer cigarettes and are less nicotine dependent; in patch
condition, slow metabolizers had higher plasma nicotine but
equal patch use; in spray condition, fast metabolizers used
more spray but had equal plasma nicotine

28

YP2A6 (3-HC/
Cotinine Ratio)

NRT Not reported 3-HC/cotinine ratio predicted nicotine patch efficacy but not
nasal spray; there was a 30% reduction in chance of cessation
following patch therapy with each increasing quartile of
metabolite ratio

30

YP2B6 Bupropion Yes Slow metabolizers had increased cravings after quitting and
higher relapse rates; bupropion attenuated theses effects
among females

74

Bupropion No Among smokers with decreased bupropion metabolism,
bupropion produced significantly higher abstinence rates than
placebo; bupropion was no more effective than placebo for
smokers with normal bupropion metabolism

75

harmacodynamics/drug target genes
RD2 (Taq 1A) NRT Yes Quit rates from patch therapy were higher for women with the

Taq1 A1 allele, but there was no genotype effect for men
62

NRT No Quit rates from patch therapy were significantly greater for
smokers with the Taq1 A1 allele and the DBH A allele

63

Bupropion Yes Women with the DRD2 A2/A2 allele were more likely to quit
smoking, compared to women with A1 alleles

80

Bupropion No Those with DRD2 A2/A2 alleles showed better treatment
response, versus those with A1/A1 or A1/A2 alleles

78

Venlafaxine Smokers with the DRD2 A1 allele (A1/A1/A2) quit significantly
less often than the homozygous A2s

79

RD2 (�141 Ins/Del) NRT No Smokers homozygous for the Del C allele responded better to
NRT than carriers of the Ins C allele

66

Bupropion No Smokers homozygous for the Ins C allele had higher quit rates
following bupropion, versus smokers with the Del C allele;
smokers with the Del C allele had higher quit rates on placebo

66

NRT No Smokers with at least one copy of the �141 Del allele and two
copies of the FREQ rs1054879 A allele were more likely to quit
smoking , compared to smokers with other alleles

69

RD2 (C957T) NRT No Smokers with CT/CC genotypes were less than two-thirds as likely
to be abstinent, versus participants with TT genotypes

66

Bupropion No Variants of C957T were not associated with quit rates following
bupropion therapy

66

BH NRT No Smokers with the DBH GA/AA genotype had higher quit rates,
compared to those with GG alleles

63

OMT NRT Yes Women with the Met/Met genotype showed higher quit rates
following NRT, versus women with the Val/Val allele

53

Bupropion No COMT haplotype from SNPs rs165599 and rs373865 affected
response to bupropion, with higher quit rates among smokers
carrying the A allele of the rs165599 (A/G) SNP

82

LC6A3 Bupropion No Smokers with DRD2-A2 genotypes and SLC6A3-9 genotypes, versus
SLC6A3-10 genotypes, had significantly higher quit rates and a
longer latency to relapse

50

NRT or
bupropion

No Smokers with the 9-repeat allele were more likely to quit smoking
following treatment than those with 10/10 repeats

51

Bupropion No There were no main effects for DRD2 and SLC6A3 genotypes on
smoking cessation; those with DRD2 A1 and SLC6A3 9-repeat
alleles show poorer response to bupropion

49

PRM1 NRT Yes Quit rates following treatment were higher for carriers of the
OPRM1 Asp40 variant, versus carriers of the Asn40

54

-HTTLPR NRT No 5-HTTLPR alleles were not related to NRT response 58
NRT No 5-HTTLPR alleles were not related to NRT response 57

HRNA4 NRT No Smokers with the TC genotype were more likely to maintain
abstinence on nasal spray, but not transdermal patch

71
-HC, 3-hydroxycotinin; NRT, nicotine replacement therapy.

ecember 2007 Am J Prev Med 2007;33(6S) S401



r
I
a
s
t
d

B

T
n
r
C
k
P
r
p
a
p
l
r
i
s
g
g
g
p
m
c
m
a
i
f
S
l
t
g
b

m
T
b
a
a
t
a
e
c
a
–
c
w
r
r
m
p

n
t

t
g
p
E
A
r
c
(
a
p
s
e

D
i
d
f
s
t
t
t
i
w

S
R

I
o
f
i
m
e
v
i
s
i

c
m
d
c
v
r
e
–
S
f
i
m
o
a

S

eceptor) in response to NRT in the U.S. clinical trial.71

ndividuals with the TC genotype for this SNP, which is
ssociated with greater �4�2 binding and greater sen-
itivity to the acute effects of smoking, were more likely
o maintain abstinence on nasal spray, but not trans-
ermal patch.

upropion Trials

o date, three independent bupropion pharmacoge-
etic trials have been conducted in the U.S. An initial
eport from a placebo-controlled trial focused on the
YP2B6 gene, which has been implicated in bupropion
inetics72 as well as in brain metabolism of nicotine.73

articipants in this trial provided blood samples and
eceived bupropion (300 mg/day for 10 weeks) or
lacebo, plus counseling. Smokers with a decreased-
ctivity variant of CYP2B6 (slower metabolizers) re-
orted greater increases in cravings for cigarettes fol-

owing the target quit date and had significantly higher
elapse rates.74 These effects were modified by a signif-
cant gender X genotype X treatment interaction,
uggesting that bupropion attenuated the effects of
enotype among female smokers. The absence of a
enotype association with bupropion side effects sug-
ests that the genotype effect is not due to bupropion
harmacokinetics, but may be attributable to CYP2B6-
ediated differences in nicotine metabolism in the

entral nervous system (CNS). For example, slower
etabolizers of CNS-nicotine may experience neuroad-

ptive changes that promote dependence and abstinence-
nduced craving. In a subsequent analysis of a novel
unctional CYP2B6 *6 variant (a genotype combining 2
NPs), smokers with this genotype had significantly
ower quit rates on placebo, and responded very well
o bupropion; in contrast, smokers with the wildtype
enotype performed equally well on placebo and
upropion.75

Inhibition of dopamine reuptake is one putative
echanism for the beneficial effects of bupropion.76,77

herefore, an analysis of response to bupropion has
een conducted relative to two functional genetic vari-
nts in DRD2. There was a statistically significant inter-
ction between the DRD2 –141C Ins/Del genotype and
reatment, at the end of the treatment phase, indicating
more favorable response to bupropion among smok-

rs homozygous for the Ins C allele compared to those
arrying a Del C allele.66 The C957T variant was not
ssociated with bupropion response. Given that the
141 Ins C allele results in higher transcriptional effi-
iency compared to the Del (N) allele,67 individuals
ith the –141C Ins/Del CC genotype may have more D2
eceptors available to bind dopamine, yielding a more
ewarding experience of the nicotine-induced dopa-
ine release. Blockade of dopamine reuptake by bu-
ropion may be more effective in promoting absti- s

402 American Journal of Preventive Medicine, Volume 33, Num
ence in the Ins C genotype group due to greater ability
o bind dopamine.

David et al.78 examined the DRD2, the dopamine
ransporter gene SLC6A3, and the CYP2B6 (C1459T)
enotypes as moderators of treatment response in a
lacebo-controlled bupropion trial with 283 smokers of
uropean ancestry. Smokers with the DRD2 Taq1-
2/A2 genotype had a significantly better treatment

esponse (35% for bupropion and 12% for placebo),
ompared to smokers with A1/A1 or A1/A2 genotypes
21% for bupropion and 24% for placebo). Cinciripini
nd colleages79 examined the DRD2 Taq1A polymor-
hism in a placebo-controlled trial of venlafaxine (a
erotonin reuptake inhibitor) and reported that smok-
rs carrying the A1 allele were less likely to quit.
Swan and colleagues80 examined the role of the

RD2 Taq1A polymorphism in an open-label, random-
zed effectiveness trial comparing 150 mg and 300 mg
oses of bupropion. Compared to women homozygous
or the A2 allele, women with at least one A1 allele were
ignificantly less likely to quit smoking and more likely
o report having stopped taking bupropion due to
reatment side effects. Finally, a recent analysis from
he bupropion placebo-controlled trial provides prelim-
nary evidence for associations of a COMT haplotype
ith bupropion response.81

ummary, Clinical Implications, and Future
esearch Directions

nitial findings presented in this review support the role
f genetic variation in response to bupropion and NRT
or smoking cessation (see Table 1). Variations in genes
n the dopamine and opioid pathways, and in nicotine-

etabolizing enzymes, appear to play a role in the
fficacy of nicotine-replacement therapy, while genetic
ariation in the dopamine pathway also appears to be
mportant for response to bupropion. Many of these
tudies also provide evidence for gender heterogeneity
n these genetic associations.

While the integration of genetic testing into standard
linical practice would be premature at this time, phar-
acogenetic studies of treatments for nicotine depen-

ence eventually may guide individualized smoking-
essation treatments. For instance, carriers of genetic
ariants that increase nicotine metabolism may not
espond as well to standard NRT doses, whereas carri-
rs of reduced-activity variants in DRD2 (e.g., Taq 1A,
141 DelC) may respond particularly well to NRTs.
electing smokers with reduced-activity DRD2 variants
or NRT or selecting smokers with genetic variants that
ncrease nicotine metabolism for a higher dose of NRT

ay enhance long-term quit rates. Importantly, many
f the genetic variants linked to nicotine dependence
nd poor response to treatments are very common,

uch as CYP2A6*1 (77%)27 and DRD2 A1 (43%),50

ber 6S www.ajpm-online.net
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uggesting that genetically-tailored treatment ap-
roaches could have a substantial population-level im-
act on treatment outcomes. In addition, the effect size
ssociated with the presence of genetic alleles linked to
moking phenotypes is typically meaningful. For in-
tance, 35% of smokers homozygous for the Ins C allele
ere abstinent following bupropion treatment, com-
ared to only 20% of smokers carrying a Del C allele.66

ikewise, at the end of NRT treatment, 23% of carriers
f the Taq1 A1 allele of the DRD2 (ANKK1) gene were
bstinent, compared to 13% of those homozygous for
he more common A2 allele.62 Further, pharmacoge-
etic studies also may help researchers understand the
eurobiology of nicotine dependence which, in turn,
ould guide the development of new treatments. Thus,
iven the frequency and impact of genetic alleles linked
o smoking phenotypes, using genetic information to
ailor the selection of treatments may ultimately have a
ubstantial impact on overall rates of smoking.

The use of genetic information to tailor the selection
f treatments for nicotine dependence is feasible, yet
here are several important policy issues that must be
ddressed before this technology will become standard
linical practice. First, while genetic testing for smoking
enotypes increasingly is becoming more affordable
nd efficient with advances in technology, testing
argely remains confined to the context of research
rograms. Decisions about how the costs of testing will
e covered and whether or not insurance companies
ill absorb these costs have yet to be bridged. Further,
iven the limited resources of middle- or low-income
ountries, it appears likely that the potential benefits of
sing genetic information to treat nicotine dependence
ould only be realized in high-income countries. Even
ith adequate resources in high-income countries to

mplement genetic testing into treatment for nicotine
ependence, researchers will need to demonstrate that
uch a treatment approach is cost-effective. To date,
ost-effectiveness analysis of genetic testing for nicotine-
ependence treatment has only recently begun,82 and
emains as a critical priority for future research.

Further, as genetic testing for nicotine dependence is
ncorporated into clinical practice, researchers and
linicians must be mindful of the role of race/ethnicity
s factors that influence smoking phenotypes and genes
elated to nicotine dependence. To date, the vast
ajority of studies have been conducted with Cauca-

ians to avoid population stratification bias. Race/
thnicity influence smoking behavior (e.g., age of ini-
iation, smoking rate, level of dependence)83 and there
re large racial differences in allele frequencies for
icotine-metabolizing genes25,84 and dopaminergic
enes.85 Further, since access to healthcare and socio-
conomic status vary with race/ethnicity, the potential
mplementation of genetic testing clinical services
ay need to consider race/ethnicity as an important C

ecember 2007
ariable if the potential for this technology is to be
ealized.84,86

Third, there is substantial comorbidity between nic-
tine dependence and other substance abuse condi-
ions and psychiatric disorders, including depression,
chizophrenia, attention-deficit hyperactivity disorder,
nxiety, and personality disorders.33 In addition, genes
inked to smoking behavior and treatment response

ay be related to psychiatric conditions and other
ddictions.87 Thus, genetic testing to tailor treatment
or nicotine dependence simultaneously could identify
ndividuals with other dependence or psychiatric disor-
ers,88 and treatment programs may need to be pre-
ared to provide more comprehensive interventions to
nsure efficacy and to address comorbid psychiatric
onditions.

Fourth, several genes and environmental factors
ikely combine to influence response to treatments for
icotine dependence. To date, most studies have fo-
used on single genes and have not evaluated gene–
nvironment interaction. The development of effective
ndividualized treatments for nicotine dependence and

oving beyond a “one size fits all” model may depend
n future pharmacogenetic studies that include suffi-
iently large samples to evaluate gene–gene and gene–
nvironment interactions.
Finally, if genetic testing for nicotine dependence is

o be incorporated into clinical practice, primary care
hysicians, who are often the first point of contact for
atients seeking assistance with quitting, will need to be
ppropriately trained. Many physicians lack confidence
o provide genetic testing,89 underscoring the need for
uidelines to help physicians integrate genetic testing
nto their practice.

Additional work is needed to validate these findings
cross independent trials. Meta-analytic techniques also
ay be applied to overcome issues related to the

elatively small sample sizes of the initial trials.90 Future
tudies also should explore the use of more refined
utcome measures that account for the longitudinal
rajectories of smoking cessation, including multiple
apses, relapses, and changes in smoking rates over
ime.91 Increased attention to gender heterogeneity in
enetic associations55 as well as ethnic heterogeneity is
eeded. In addition, future studies should also explore

he influence of genetic variation in additional genetic
athways relevant to nicotine dependence, including
ABA and glutamate. Such studies may hold great
romise for the identification of novel biological tar-
ets for drug development and improvement in the
elivery of nicotine-dependence treatment to reduce
he morbidity and mortality caused by smoking.
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nstitute and National Institutes on Drug Abuse (P50-

A84718), R01-CA63562, and R01-DA17555 (CL), and by

Am J Prev Med 2007;33(6S) S403



C
S

K
c
p

R

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

S

ommonwealth of Pennsylvania Center of Excellence grant
AP# 4100027297 (CL).
Dr. Lerman has served as a consultant to Glaxo Smith

line, Astra Zeneca, and Pfizer; Dr. Munafò has received
onsulting fees from G-nostics Ltd. No other authors re-
orted financial disclosures.

eferences
1. Fiore MC, Bailey W, Cohen S. Treating tobacco use and dependence.

Clinical Practice Guideline. Rockville MD: U.S. Department of Health and
Human Services (USDHHS). Public Health Service, 2000.

2. Fiore M, Smith S, Jorenby D, Baker T. The effectiveness of the nicotine
patch for smoking cessation: a meta-analysis. JAMA 1994;271:1940–7.

3. Transdermal Nicotine Study Group. Transdermal nicotine for smoking
cessation: Six-month results from two multicenter controlled trials. JAMA
1991;266:3133–8.

4. Gold PB, Rubey RN, Harvey RT. Naturalistic, self-assignment comparative
trial of bupropion SR, a nicotine patch, or both for smoking cessation
treatment in primary care. Am J Addict 2002;11:315–31.

5. Jorenby DE, Leischow SJ, Nides MA, et al. A controlled trial of sustained-
release bupropion, a nicotine patch, or both for smoking cessation. N Engl
J Med 1999;340:685–91.

6. Gonzales D, Rennard SI, Nides M, et al. Varenicline, an alpha4beta2
nicotinic acetylcholine receptor partial agonist, vs sustained-release bupro-
pion and placebo for smoking cessation: a randomized controlled trial.
JAMA 2006;296:47–55.

7. Jorenby DE, Hays JT, Rigotti NA, et al. Efficacy of varenicline, an
alpha4beta2 nicotinic acetylcholine receptor partial agonist, vs placebo or
sustained-release bupropion for smoking cessation: a randomized con-
trolled trial. JAMA 2006;296:56–63.

8. Evans WE, Relling MV. Pharmacogenomics: translating functional genom-
ics into rational therapeutics. Science 1999;286:487–91.

9. Poolsup N, Li Wan Po A, Knight TL. Pharmacogenetics and psychophar-
macotherapy. J Clin Pharm Ther 2000;25:197–220.

0. Lerman C, Niaura R. Applying genetic approaches to the treatment of
nicotine dependence. Oncogene 2002;21:7412–20.

1. Lerman C, Patterson F, Berrettini W. Treating tobacco dependence: state
of the science and new directions. J Clin Oncol 2005;23:311–23.

2. Lerman C, Shields A, Munafo M. Pharmacogenetic approaches to the
treatment of nicotine dependence. In: George TP, ed. Medications treat-
ments for nicotine dependence. Boca Raton FL: Taylor & Francis, 2006.

3. Li MD, Cheng R, Ma JZ, Swan GE. A meta-analysis of estimated genetic and
environmental effects on smoking behavior in male and female adult twins.
Addiction 2003;98:23–31.

4. Sullivan PF, Kendler KS. The genetic epidemiology of smoking. Nicotine
Tob Res 1999;1(Suppl 2):S51–7; discussion S69–70.

5. Koopmans J, Slutske WS, Heath AC, Neale MC, Boomsma DI. The genetics
smoking initiation and quantity smoked in Dutch adolescent and young
adult twins. Behav Genet 1999;29:382–93.

6. Carmelli D, Swan GE, Robinette D, Fabsitz R. Genetic influence on
smoking—a study of male twins. N Engl J Med 1992;327:829–33.

7. McGue M, Elkins I, Iacono WG. Genetic and environmental influences on
adolescent substance use and abuse. Am J Med Genet 2000;96:671–7.

8. True WR, Heath AC, Scherrer JF, et al. Genetic and environmental
contributions to smoking. Addiction 1997;92:1277–87.

9. Heath A, Kirk K, Meyer J, Martin N. Genetic and social determinants of
initiation and age at onset of smoking in Australian twins. Behav Genet
1999;29:395–407.

0. Broms U, Silventoinen K, Madden PA, Heath AC, Kaprio J. Genetic
architecture of smoking behavior: a study of Finnish adult twins. Twin Res
Hum Genet 2006;9:64–72.

1. Kendler KS, Thornton LM, Pedersen NL. Tobacco consumption in Swed-
ish twins reared apart and reared together. Arch Gen Psychiatry 2000;
57:886–92.

2. Xian H, Scherrer JF, Madden PA, et al. Latent class typology of nicotine
withdrawal: genetic contributions and association with failed smoking
cessation and psychiatric disorders. Psychol Med 2005;35:409–19.

3. Xian H, Scherrer JF, Madden PA, et al. The heritability of failed smoking
cessation and nicotine withdrawal in twins who smoked and attempted to
quit. Nicotine Tob Res 2003;5:245–54.
4. Li MD. The genetics of nicotine dependence. Curr Psychiatry Rep 2006;
8:158–64.

404 American Journal of Preventive Medicine, Volume 33, Num
5. Malaiyandi V, Sellers EM, Tyndale RF. Implications of CYP2A6 genetic
variation for smoking behaviors and nicotine dependence. Clin Pharmacol
Ther 2005;77:145–58.

6. Munafo M, Clark T, Johnstone E, Murphy M, Walton R. The genetic basis
for smoking behavior: a systematic review and meta-analysis. Nicotine Tob
Res 2004;6:583–97.

7. Benowitz NL, Swan GE, Jacob P 3rd, Lessov-Schlaggar CN, Tyndale RF.
CYP2A6 genotype and the metabolism and disposition kinetics of nicotine.
Clin Pharmacol Ther 2006;80:457–67.

8. Malaiyandi V, Lerman C, Benowitz NL, Jepson C, Patterson F, Tyndale RF.
Impact of CYP2A6 genotype on pretreatment smoking behaviour and
nicotine levels from and usage of nicotine replacement therapy. Mol
Psychiatry 2006;11:400–9.

9. Gu DF, Hinks LJ, Morton NE, Day IN. The use of long PCR to confirm
three common alleles at the CYP2A6 locus and the relationship between
genotype and smoking habit. Ann Hum Genet 2000;64(Pt 5):383–90.

0. Lerman C, Tyndale R, Patterson F, Wileyto EP, Shields PG, Pinto A, et al.
Nicotine metabolite ratio predicts efficacy of transdermal nicotine for
smoking cessation. Clin Pharmacol Ther 2006;79:600–8.

1. Kubota T, Nakajima-Taniguchi C, Fukuda T, et al. CYP2A6 polymorphisms
are associated with nicotine dependence and influence withdrawal symp-
toms in smoking cessation. Pharmacogenomics J 2006;6:115–9.

2. Laviolette SR, van der Kooy D. The neurobiology of nicotine addiction:
bridging the gap from molecules to behaviour. Nat Rev Neurosci 2004;
5:55–65.

3. Dani JA, Harris RA. Nicotine addiction and comorbidity with alcohol abuse
and mental illness. Nat Neurosci 2005;8:1465–70.

4. Lukas RJ. Pharmacological effects of nicotine and nicotinic receptor
subtype pharmacological profiles. In: George TP, ed. Medication treat-
ments for nicotine dependence. Boca Raton FL: Taylor & Francis, 2006.

5. Li MD, Beuten J, Ma JZ, et al. Ethnic- and gender-specific association of the
nicotinic acetylcholine receptor alpha4 subunit gene (CHRNA4) with
nicotine dependence. Hum Mol Genet 2005;14:1211–9.

6. Feng Y, Niu T, Xing H, et al. A common haplotype of the nicotine
acetylcholine receptor alpha 4 subunit gene is associated with vulnerability
to nicotine addiction in men. Am J Hum Genet 2004;75:112–21.

7. Lueders KK, Hu S, McHugh L, Myakishev MV, Sirota LA, Hamer DH.
Genetic and functional analysis of single nucleotide polymorphisms in the
beta2-neuronal nicotinic acetylcholine receptor gene (CHRNB2). Nicotine
Tob Res 2002;4:115–25.

8. Silverman M, Neale M, Sullivan P, Harris-Kerr C, Wormley B, Sadek H.
Haplotypes of four novel single nucleotide polymorphisms in the nicotine
acetylcholine receptor b2-subunit (CHRNB2) gene show no association
with smoking initiation or nicotine dependence. Am J Med Genet (Neu-
ropsych Genet) 2000;96:646–53.

9. Heinz A, Goldman D, Gallinat J, Schumann G, Puls I. Pharmacogenetic
insights to monoaminergic dysfunction in alcohol dependence. Psychop-
harmacology (Berl) 2004;174:561–70.

0. Koob GF, Le Moal M. Drug abuse: hedonic homeostatic dysregulation.
Science 1997;278:52–8.

1. Nestler EJ. Is there a common molecular pathway for addiction? Nat
Neurosci 2005;8:1445–9.

2. Neville MJ, Johnstone EC, Walton RT. Identification and characterization
of ANKK1: a novel kinase gene closely linked to DRD2 on chromosome
band 11q23.1. Hum Mutat 2004;23:540–5.

3. Spitz M, Shi H, Yang F, Hudmon K, Jiang H, Chanberlain R. Case-control
study of the D2 dopamine receptor gene and smoking status in lung cancer
patients. J Natl Cancer Inst 1998;90:358–63.

4. Comings D, Ferry L, Bradshaw-Robinson S, Burchette R, Chiu C, Muhle-
man D. The dopamine D2 receptor (DRD2) gene: a genetic risk factor in
smoking. Pharmacogenetics 1996;6:73–9.

5. Bierut L, Rice J, Edenberg H, Goate A, Foroud T, Cloninger C. Family-
based study of the association of the dopamine D2 receptor gene (DRD2)
with habitual smoking. Am J Med Genet 2000;90:299–302.

6. Sabol S, Nelson M, Fisher C, Gunzerath L, Brody C, Hu S. A genetic
association for cigarette smoking behavior. Health Psychol 1999;18:7–13.

7. Lerman C, Caporaso N, Audrain J, et al. Evidence suggesting the role of
specific genetic factors in cigarette smoking. Health Psychol 1999;18:
14–20.

8. Vandenbergh D, Bennett C, Grant M, Strasser A, O’Connor R, Stauffer R,
et al. Smoking status and the human dopamine transporter variable
number of tandem repeats (VNTR) polymorphism: Failure to replicate and
finding that never-smokers may be different. Nicotine Tob Res 2002;

4:333–40.

ber 6S www.ajpm-online.net



4

5

5

5

5

5

5

5

5

5

5

6

6

6

6

6

6

6

6

6

6

7

7

7

7

7

7

7

7

7

7

8

8

8

8

8

8

8

8

8

8

9

9

D

9. Swan G, Jack LM, Valdes AM, et al. Joint effect of dopaminergic genes
on likelihood of smoking following treatment with bupropion SR. Health
Psychol 26:361–8.

0. Lerman C, Shields PG, Wileyto EP, et al. Effects of dopamine transporter
and receptor polymorphisms on smoking cessation in a bupropion clinical
trial. Health Psychol 2003;22:541–8.

1. O’Gara C, Stapleton J, Sutherland G, et al. Dopamine transporter polymor-
phisms are associated with short-term response to smoking cessation
treatment. Pharmacogenet Genomics 2007;17:61–7.

2. Shields P, Lerman C, Audrain J, Main D, Boyd N, Caporaso N. Dopamine
D4 receptors and the risk of cigarette smoking in African-Americans and
Caucasians. Cancer Epidemiol Biomarkers Prev 1998;7:453–58.

3. Colilla S, Lerman C, Shields P, et al. Association of Catechol-O-Methyltransferase
functional variant with smoking cessation in two independent studies of
women. Pharmacogenetics 2005;15:393–98.

4. Lerman C, Wileyto EP, Patterson F, et al. The functional � opioid receptor
(OPRM1) Asn40Asp variant predicts short-term response to nicotine
replacement therapy in a clinical trial. Pharmacogenomics J 2004;
4:184–92.

5. Ray R, Jepson C, Patterson F, et al. Association of OPRM1 Asn40Asp variant
with the relative reinforcing value of nicotine in female smokers. Psycho-
pharmacology 2006;188:355–63.

6. Zhang L, Kendler KS, Chen X. The �-opioid receptor gene and smoking
initiation and nicotine dependence. Behav Brain Funct 2006;2:28.

7. David SP, Munafo MR, Murphy MF, Walton RT, Johnstone EC. The
serotonin transporter 5-httlpr polymorphism and treatment response to
nicotine patch: Follow-up of a randomized controlled trial. Nicotine Tob
Res 2007;9:225–31.

8. Munafo MR, Johnstone EC, Wileyto EP, Shields PG, Elliot KM, Lerman C.
Lack of association of 5-HTTLPR genotype with smoking cessation in a
nicotine replacement therapy randomized trial. Cancer Epidemiol Biomar-
kers Prev 2006;15:398–400.

9. Lerman C, Shields PG, Audrain J, et al. The role of the serotonin
transporter gene in cigarette smoking. Cancer Epidemiol Biomarkers Prev
1998;7:253–5.

0. Munafo M, Roberts K, Johnstone EC, Walton RT, Yidlin P. Association of
serotonin transporter gene polymorphism with nicotine dependence. No
evidence for an interaction with trait neuroticism. Personality Individual
Diff 2005;38:843–50.

1. Rutter JL. Symbiotic relationship of pharmacogenetics and drugs of abuse.
AAPS J 2006;8:E174–84.

2. Yudkin P, Munafo M, Hey K, et al. Effectiveness of nicotine patches in
relation to genotype in women versus men: randomised controlled trial.
BMJ 2004;328:989–90.

3. Johnstone EC, Yudkin PL, Hey K, et al. Genetic variation in dopaminergic
pathways and short-term effectiveness of the nicotine patch. Pharmacoge-
netics 2004;14:83–90.

4. Pontieri F, Tanda G, Orzi F, Di Chiara G. Effects of nicotine on the nucleus
accumbens and similarity to those of addictive drugs. Nature 1996;382:
255–7.

5. Balfour DJ. Neuroplasticity within the mesoaccumbens dopamine system
and its role in tobacco dependence. Curr Drug Targets CNS Neurol Disord
2002;1:413–21.

6. Lerman C, Jepson C, Wileyto E, et al. The role of functional genetic
variation in the dopamine D2 receptor (DRD2) in response to bupropion
and nicotine replacement therapy for tobacco dependence: Results of two
randomized clinical trials. Neuropsychopharmacology 2006;31:231–42.

7. Arinami T, Gao M, Hamaguchi H, Toru M. A functional polymorphism in
the promoter region of the dopamine D2 receptor gene is associated with
schizophrenia. Hum Mol Genet 1997;6:577–82.

8. Duan J, Wainwright MS, Comeron JM, et al. Synonymous mutations in the
human dopamine receptor D2 (DRD2) affect mRNA stability and synthesis
of the receptor. Hum Mol Genet 2003;12:205–16.
9. Dahl JP, Jepson C, Levenson R, et al. Interaction between variation in the
D2 dopamine receptor (DRD2) and the neuronal calcium sensor-1 (FREQ)

ecember 2007
genes in predicting response to nicotine replacement therapy for tobacco
dependence. Pharmacogenomics J 2006;6:194–9.

0. Zhang Y, Wang D, Johnson AD, Papp AC, Sadee W. Allelic expression
imbalance of human mu opioid receptor (OPRM1) caused by variant
A118G. J Biol Chem 2005;280:32618–24.

1. Hutchison KE, Allen D, Haughey H, et al. CHRNA4 and tobacco depen-
dence: from gene regulation to treatment outcome. Arch Gen Psychiatry
2007;64:1078–86.

2. Kirchheiner J, Klein C, Meineke I, et al. Bupropion and 4-OH-bupropion
pharmacokinetics in relation to genetic polymorphisms in CYP2B6. Phar-
macogenetics 2003;13:619–26.

3. Miksys S, Lerman C, Shields PG, Mash DC, Tyndale RF. Smoking, alcohol-
ism and genetic polymorphisms alter CYP2B6 levels in human brain.
Neuropharmacology 2003;45:122–32.

4. Lerman C, Shields PG, Wileyto EP, et al. Pharmacogenetic investigation of
smoking cessation treatment. Pharmacogenetics 2002;12:627–34.

5. Lee AM, Jepson C, Hoffmann E, et al. CYP2B6 genotype alters abstinence rates
in a bupropion smoking cessation trial. Biol Psychiatry 2007;62:635–41.

6. Sanchez C, Hyttel J. Comparison of the effects of antidepressants and their
metabolites on reuptake of biogenic amines and on receptor binding. Cell
Mol Neurobiol 1999;19:467–89.

7. Ascher JA, Cole JO, Colin JN, et al. Bupropion: a review of its mechanism
of antidepressant activity. J Clin Psychiatry 1995;56:395–401.

8. David SP, Brown RA, Papandonatos GD, et al. Pharmacogenetic clinical
trial of sustained-release bupropion for smoking cessation. Nicotine Tob
Res 2007;9:821–33.

9. Cinciripini P, Wetter D, Tomlinson G, et al. The effects of the DRD2
polymorphism on smoking cessation and negative affect: Evidence for a
pharmacogenetic effect on mood. Nicotine Tob Res 2004;6:229–40.

0. Swan GE, Valdes AM, Ring HZ, et al. Dopamine receptor DRD2 genotype
and smoking cessation outcome following treatment with bupropion SR.
Pharmacogenomics J 2005;5:21–9.

1. Berrettini WH, Wileyto EP, Epstein L, et al. Catechol-O-Methyltransferase
(COMT) gene variants predict response to bupropion therapy for tobacco
dependence. Biol Psychiatry 2007;61:111–8.

2. Welton NJ, Johnstone EC, David SP, Munafò MR. A cost-effectiveness
analysis of genetic testing to aid treatment choice for smoking cessation.
Nicotine Tob Res. In press.

3. Payne TJ, Diefenbach L. Characteristics of African American smokers: a
brief review. Am J Med Sci 2003;326:212–5.

4. Hukkanen J, Jacob P 3rd, Benowitz NL. Metabolism and disposition
kinetics of nicotine. Pharmacol Rev 2005;57:79–115.

5. Beuten J, Payne TJ, Ma JZ, Li MD. Significant association of catechol-O-
methyltransferase (COMT) haplotypes with nicotine dependence in male
and female smokers of two ethnic populations. Neuropsychopharmacology
2006;31:675–84.

6. Shields AE, Fortun M, Hammonds EM, et al. The use of race variables in
genetic studies of complex traits and the goal of reducing health dispari-
ties: a transdisciplinary perspective. Am Psychol 2005;60:77–103.

7. Comings DE, Comings BG, Muhleman D, et al. The dopamine D2 receptor
locus as a modifying gene in neuropsychiatric disorders. JAMA 1991;266:
1793–800.

8. Shields A, Lerman C, Sullivan P. Translating emerging research on the
genetics of smoking into clinical practice: ethical and social considerations.
Nicotine Tob Res 2004;6:675–88.

9. Shields AE, Blumenthal D, Weiss KB, Comstock CB, Currivan D, Lerman C.
Barriers to translating emerging genetic research on smoking into clinical
practice. Perspectives of primary care physicians. J Gen Intern Med 2005;
20:131–8.

0. Munafo MR, Flint J. Meta-analysis of genetic association studies. Trends
Genet 2004;20:439–44.

1. Wileyto EP, Patterson F, Niaura R, et al. Do small lapses predict relapse to
smoking behavior under bupropion treatment. Nicotine Tob Res 2004;

6:357–66.

Am J Prev Med 2007;33(6S) S405



N
S

A

I

T
r
w
d
t
p
n
d
i
s
n
o
a
t
d

s
s
r
s
p
d
r

F
S

P
B

S

icotine Interventions with Comorbid Populations
haron M. Hall, PhD

bstract: This article reviews and comments on studies of treatment and prevention of cigarette
smoking in individuals with comorbid psychiatric and non-nicotine substance abuse
disorders. Despite a high prevalence of cigarette smoking in these populations and interest
in quitting, treatment interventions and studies of these interventions are sparse. Multiple
barriers to implementation of interventions exist. Existing data suggest that provision of
cigarette-smoking interventions in substance abuse treatment patients is efficacious and
does not appear to interfere with abstinence from alcohol or illicit drugs, but more research
is needed. There are few studies in populations with psychiatric disorders, with the exception
of studies of individuals with a history of major depressive disorder. The available data
suggest at least moderate efficacy and little evidence of exacerbation of these disorders.
Integration of interventions into existing treatment clinics appears desirable. Despite the
identification of subgroups that are especially likely to adopt cigarette smoking, there have
been no targeted prevention efforts. Further research is recommended in both the
treatment and prevention of cigarette smoking in individuals with psychiatric and
substance abuse disorders. It is reasonable to offer existing treatments to these subgroups
of smokers, since there is some evidence of efficacy and little evidence of harm.
(Am J Prev Med 2007;33(6S):S406–S413) © 2007 American Journal of Preventive Medicine
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he goal of this article, which was first presented
as a conference paper at a State of the Science
Conference in August 2006, was to selectively

eview the studies on smoking treatment for individuals
ith psychiatric or non-nicotine substance abuse disor-
ers. The article outlines five areas felt to be of impor-
ance: (1) prevalence of smoking in individuals with
sychiatric and substance abuse disorders; (2) readi-
ess for change in comorbid smokers; (3) outcome
ata on the treatment of cigarette smoking in comorbid

ndividuals; (4) the effect of smoking cessation and
moking treatment on the recurrence of the non-
icotine substance abuse disorders, or on the symptoms
f the psychiatric disorder; and (5) prevention, or more
ccurately, the lack of studies in prevention, and poten-
ial areas where prevention efforts and studies might be
irected.
This is not a comprehensive review of the studies on

moking cessation in comorbid individuals. Rather,
tudies were selected that illustrate major issues in the
esearch on the treatment of comorbid smokers. Some
tudies, especially large-scale clinical trials, studies with
articularly important findings, and a meta-analysis, are
escribed in some detail since these studies bring a
ichness of data and findings to the area. The paper does

rom the Department of Health Psychology, University of California,
an Francisco, San Francisco, California
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o
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ot attempt to address the complex etiologic issues
elevant to comorbidity in each of these disorders, nor
oes it present theories that link smoking and mental
isorders and non-nicotine substance abuse disorders.
omorbidity in each disorder is linked with different
nd, in the case of depression and schizophrenia,
ultiple, etiologic and theoretic models. A discussion

f these complex models is beyond the scope of this
aper.
Individuals who are dually diagnosed with psychiatric

nd non-nicotine substance abuse disorders are dispro-
ortionately affected by tobacco dependence. Individ-
als previously treated for alcoholism and/or other
on-nicotine drug dependence have an increased cu-
ulative mortality due more to tobacco-related than to

lcohol-related causes.1 A population study using data
rom the National Comorbidity Survey estimates that
1.0% of the individuals with current major mental
isorders smoke cigarettes, and 44.3% of the cigarettes
onsumed in the United States are smoked by individ-
als with a mental illness.2 In this study, the highest
ates of smoking prevalence were among those with
ipolar disorder, generalized anxiety disorder, and
rug and alcohol dependence. Furthermore, using
ata from the National Epidemiologic Survey on Alco-
ol and Related Conditions, Grant et al.3 found high
icotine-dependence prevalence rates in individuals
ith drug and alcohol disorders, and in individuals with
ny of seven personality disorders (avoidant, depen-
ent, obsessive–compulsive, paranoid, schizoid, histri-

nic, and antisocial).3
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Disproportionate prevalence of smoking also oc-
urs in individuals in treatment for psychiatric and
ubstance abuse disorders. Rates vary among individ-
als engaged in mental health treatment depending
n disorder and treatment modality (i.e., inpatient
r outpatient), but are consistently higher than the
eneral population.4–7 Multiple studies show high rates
f smoking among drug-treatment patients, ranging
rom 74% to 88%.8,9

easons for Quitting Smoking Unique to
omorbid Smokers

ndividuals with comorbid disorders have the same
ncentives to quit smoking as any smoker, including
onger life, better quality of life, and the health of those
xposed to environmental tobacco smoke. There are
dditional reasons to encourage abstinence among
mokers with comorbid disorders. For example, studies
emonstrate that individuals with non-nicotine sub-
tance abuse disorders and nicotine dependence may
e more likely to abstain from the other problem
ubstance if they quit smoking.10 Further, the health
mpact of smoking in comorbid populations is severe.
or example, Hurt et al.1 found that smokers with
lcohol problems were more likely to die of a smoking-
elated illness than one related to alcohol. Cigarette
moking may interact with other drugs, complicating
ecovery from psychiatric disorders. Cigarette smoking
ccelerates the metabolism of many drugs used to
reat psychiatric disorders,11 making higher levels of

edication necessary and introducing the possibility
f fluctuating medical blood levels as a function of
hanges in smoking. In a similar vein, a cross-sectional
tudy comparing alcohol-dependent smokers and non-
lcohol-dependent smokers suggests that nicotine may
ugment the reinforcing effects of alcohol, thus making
bstinence from alcohol more difficult.12

arriers to Nicotine and Mental Health Treatment

ultiple reasons exist for the failure to offer nicotine
reatment to patients being treated for substance abuse
r mental disorders and the related lack of outcome
ata. In the substance abuse field, barriers includes staff
esistance and lack of training.13,14 Clinicians also ex-
ress concerns about immediate critical needs such as
ousing and safety. Historically, there has been a belief

n the substance abuse community that the preeminent
ask during recovery is abstinence from non-nicotine
rugs or alcohol, and that other health-related tasks
hould be delayed until that is achieved.15 Finally, many
ubstance abuse treatment programs are poorly funded,
nd treatment of nicotine dependence has not been

ncluded in their mandate.16 v

ecember 2007
Some of the same barriers exist in mental health
ettings, including lack of training of providers.17 The
linical reality sometimes requires that other acute
onditions take precedence. Reimbursement for nicotine-
ependence treatment is also a concern among clini-
ians. There is the belief, held by some clinicians, that
moking cessation may cause a reoccurrence of the
sychiatric disorder, especially depression.18 Another

mportant factor may be the relatively low status of
icotine-dependence treatment among mental health
olicymakers and providers.16,19,20

eadiness to Quit Smoking

he success of treatment interventions depends on the
nterest and readiness of smokers to change behaviors.
everal studies have assessed readiness based on the
tages of Change (SOC) model in substance abuse and
ental health treatment patients. This model concep-

ualizes smokers as being in one of five stages with
espect to quitting smoking21:

. precontemplation (no intention to change),

. contemplation (intending to quit in the next 6
months),

. preparation (considering quitting in the next month
with at least one quit attempt in the last year),

. action (quit smoking for less than 6 months), and

. maintenance (quit smoking for at least 6 months).

Studies of readiness to change in substance abusers
eport substantial intentions to quit among both alcohol-
reatment patients22 and methadone-maintenance pa-
ients.23 One study reports that chronic psychiatric
atients in a supervised living setting indicated a low

evel of readiness to quit smoking,24 but more recent
tudies present a more favorable picture,6,7 with levels
f interest in quitting approximating those of the
eneral population. The older study included patients
ith more severe psychiatric disorders, and was con-
ucted at a time when interest in smoking cessation in
he general population was lower. Either of these
easons could explain the discrepancies in findings
etween the earlier study and the later ones.

reatment Interventions
reatment of Smokers Who Abuse Substances in
ddition to Nicotine

n a meta-analysis, Prochaska et al.10 reviewed 19 ran-
omized controlled trials that were published between
anuary 1996 and September 2003. Twelve trials in-
luded participants currently in treatment for addic-
ions; seven trials included participants who had com-
leted treatment. There was a significant trend toward
reater cigarette abstinence at post-treatment for indi-

iduals in addiction treatment, with a 12% abstinence

Am J Prev Med 2007;33(6S) S407
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ate for individuals in smoking-cessation interven-
ions and 3% for the smoking treatment-control
ondition. In the meta-analysis, the more recent
tudies and the studies that used nicotine replace-
ent therapies (NRT) were more likely to have

ignificant results. For individuals who had completed
reatment and were in recovery, at the end of smoking
reatment, cigarette abstinence rates were 38% for
hose provided with a cessation intervention and 22%
or those not provided with an intervention, indicating
significant increase in the likelihood of abstinence if an

ntervention was provided. Cigarette abstinence rates at
ong-term follow-up indicated a trend toward greater
bstinence among the intervention participants, but
ifferences were not significant. The meta-analysis also

ndicated that providing smoking-cessation interven-
ions did not impede abstinence from alcohol and illicit
rugs. At post-treatment assessment, non-nicotine
ubstance-use abstinence rates were 52% in the inter-
ention group and 54% in the comparison condition.
t long-term follow-up, non-nicotine abstinence rates
ere 37% in the intervention group and 31% in the
omparison conditions, indicating a slight increase in
he likelihood of abstinence from drugs and alcohol
mong participants receiving a smoking-cessation inter-
ention relative to participants in the control condition.
he meta-analysis suggested that there were few studies
here differences in substance use among patients in
ecovery were reported, but those investigations that
xamined this phenomenon seem to indicate no differ-
nces in smoking intervention and control conditions.10

A large-scale, controlled clinical trial, published after
ompletion of the meta-analysis, suggests that timing of
he intervention may be important. Joseph et al. ran-
omized 499 smokers to concurrent (during alcohol
reatment) or delayed (6 months later) smoking inter-
ention.25 Seven-day point–prevalence abstinence was
he primary smoking measure, and the main alcohol
utcome measure was 6-month prolonged abstinence
rom alcohol. Joseph et al. found that participants in
he concurrent group were more likely to participate in
moking treatment than those in the delayed group,
ut that there was no significant difference in cessation
ates at 18 months. Six-month abstinence from alcohol
nd 30-day abstinence from alcohol were consistently
orse in the concurrent group than in the delayed
roup at 6, 12, and 18 months. The authors concluded
hat their data do not show benefit of concurrent
reatment, and that the findings suggest that smoking-
essation interventions are best provided with patients
fter intensive alcohol treatment.

In summary, it appears that providing smoking-
essation interventions during treatment for alcohol
buse, or drugs of abuse other than nicotine, may
ncrease the probability of cigarette abstinence. Most
tudies suggest that, contrary to beliefs of some in the

linical community, introduction of smoking treatment h

408 American Journal of Preventive Medicine, Volume 33, Num
n these settings does not impede abstinence from
lcohol or non-nicotine drugs. However, the findings of
oseph et al. suggest the need for further research to
nsure optimal outcome. Further, overall cigarette ab-
tinence rates are low, especially those obtained when
moking-cessation treatment is offered during the ac-
ive phase of treatment for the other substance abuse
isorder. This further reinforces the need for research
o optimize results in these populations.

reatment of Smokers with Psychiatric Disorders

ost of the nicotine-intervention research with psychi-
tric patients have been completed with smokers who
ave a history of major depressive disorder (MDD).
he studies have excluded actively depressed individu-
ls. This seems to be a by-product of conducting
esearch in freestanding clinics lacking support for
cutely ill patients.

istory of MDD

hile it is clear that smokers with a history of MDD are
elped by additional support, it is less clear whether a
articular therapeutic content is more useful than
thers. Hall et al., among others, hypothesized that
ognitive–behavioral therapy (CBT) focused on mood
anagement and thought it to be especially helpful to

mokers with a history of depression, however this
roup was unable to clearly support this hypothe-
is.26–28 Later work suggested that CBT may indeed be
ifferentially effective for individuals with a history of
ecurrent depressive episodes, but this may not be the
ase for those with a single episode of MDD.29,30 The
easons for this specificity are not clear. It may be that
ndividuals with a single episode are false positives who
ave experienced an MDD-like syndrome as a result of

llness or life events. Alternatively, it is possible that
ndividuals with recurrent episodes have, over their
ifetimes, learned to use skills to manage depression,
nger, irritability, and other poor moods, and find the
BT approach consistent with their well-learned cop-

ng styles.
One study evaluated nicotine-cessation treatments

or smokers who were diagnosed with current depres-
ive disorders.31 The study recruited 322 subjects from
hree health maintenance organization’s (HMO)-based
nd one university-based mental health clinics in the
an Francisco Bay area. Participants all had unipolar
epression. The subjects, who did not have to declare a
oal of quitting smoking to be included in the study,
ere randomly assigned to a stepped-care intervention
r a brief contact/referral control. The experimental

ntervention included motivational counseling using a
OC model, followed by provision of nicotine patches
nd six sessions of smoking-cessation counseling. Par-
icipants were assessed at 3, 6, 12, and 18 months. As

ypothesized, the experimental intervention increased

ber 6S www.ajpm-online.net
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-day point-prevalence abstinence rates at months 12
20% vs 13%) and 18 (25% vs 19%). Also, as hypothe-
ized, the intervention made it more likely that heavy
mokers would be likely to make a quit attempt, but did
ot change the probability of a quit attempt for light
mokers. The hypothesis that the innovative interven-
ion would increase the probability of participants
eporting a goal of total abstinence was supported by
he study data, but a hypothesis that smokers with more
evere symptoms of depression at baseline would be less
ikely to attain abstinence than those with less severe
ymptoms was not supported.

ntidepressant Medications

t seems reasonable to assume that medications
ould be helpful for smokers with either a history of
r current depressive disorders. Two antidepressant
rugs are considered effective treatments for tobacco
ependence, sustained release bupropion and nor-

riptyline.32 However, neither drug has demonstrated
reater efficacy for smokers with a history of depressive
isorders when compared to smokers without a history
f depressive disorders.28,33–35 Due to a lack of studies,

t is unclear whether these findings would hold for
urrently depressed individuals. The most recent ver-
ion of the Practice Guidelines32 suggests that de-
ressed smokers should be prescribed one of these
ntidepressants, as both smoking and depressive symp-
oms might be treated. The picture, however, is more
omplex than this recommendation would suggest be-
ause a drug that is optimal for smoking cessation
ight not be optimal for depression, and the clinician

lso may have to consider issues that surround the
rescription of multiple antidepressants in such cases.

bstinence from Nicotine and the Recurrence
f Depression

he evidence is mixed on the topic of abstinence from
icotine as an influence on depressive episodes. Two

arge-scale studies have produced conflicting outcomes.
soh et al. studied 304 participants and found no
ifferences in rate of occurrence of episodes of MDD as
function of abstinence status over a 1-year period.36

here was a 14.1% incidence of depressive episodes,
ndependent of history of depression. Among individ-
als with a MDD history, 23.9% experienced a depres-
ive episode. Among those without a MDD history,
.7% experienced such an episode. For both history-
ositive and history-negative subjects, the occurrence of
n episode was independent of abstinence status at the
ime of the assessment. These findings suggest that
bstinence and depression are unrelated. There was a
igher incidence of depressive episodes than expected,
owever, therefore care should be taken in considering
he relationship between cigarette absence and depres- t

ecember 2007
ion. It is possible that the process of quitting itself, or
ven reduction in amount smoked, could precipitate
epressive episodes. Further research is needed to
ddress these issues.

In a study of 100 participants, all of whom had a
istory of MDD, Glassman et al.37 found that 6% of

hose smoking (2 people) reported a recurrence of
epression, and 31% of those abstinent (13 people)
eported a recurrence of depression. These results should
e interpreted with caution because of the differential
ropout rates of smokers in the two abstinence-status
ategories; 95% of quitters (42 of 44 people) were
ollowed, as compared with 61% of continuing smokers
34 of 56). The authors reported no significant con-
ounding factors between smoking and abstinent par-
icipants, yet the fact remains that a much higher
roportion of smokers were not contacted and it is
easonable to assume that individuals who were suffer-
ng from depressive episodes were less likely to return
or follow-up, and hence that the rate of recurrence
mong smokers may have been underestimated.

The study of patients being treated for depression
eported by Hall et al.31 was not primarily designed to
tudy the question of recurrence. Nevertheless, the data
uggest no evidence of recurrence or worsening of
ymptoms as a function of cigarette abstinence. There
ere no differences in outcomes as a function of
epression status (recurrent vs single episode), severity
f depression, or whether the depression was current or

n remission. Smoking status was also unrelated to
ental health functioning, days of hospitalization, or

hanges in severity of suicidal ideation.38

chizophrenia

wo studies suggest that bupropion enhances smoking-
essation rates in nicotine-dependent smokers with
chizophrenia, and that it is safe and well tolerated for
hese individuals. In both studies, the cessation rates
ere relatively low and relapse rates were high. In a
andomized placebo-controlled trial (N�32), George
t al.39 reported higher abstinence rates at treatment
ischarge using bupropion (50%) compared to the
lacebo-control group (12%). The rates reported by
vins et al.40 from a randomized doubleblind placebo-
ontrolled trial (n�53) were lower, with 36% achieving
nd-of-treatment abstinence rates in the bupropion
roup and 7% in the placebo groups. The absolute
ifference in rates between the two studies may reflect
he more stringent screening procedures used by
eorge’s study, who required reports of motivation to
uit smoking on three separate occasions before accep-
ance into the study. Both studies reported consider-
ble relapse by 6 months from study start, so the
ignificant differences observed at the end of treatment
ere no longer evident. There have been no break-
hrough interventions to suggest how higher absti-

Am J Prev Med 2007;33(6S) S409
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ence rates might be reached with these patients, but
iven the high smoking rate in individuals with this
isorder, such techniques are certainly needed. There
re no published studies of smoking cessation in two
ther populations with a high smoking prevalence:

ndividuals with generalized anxiety disorder and bipo-
ar disorder.

As is the case with depression, the question of
orsening schizophrenic symptoms as a function of
igarette abstinence has been raised. The clinical trials
eported above found no evidence of this.39,40

ntegration of Treatment

here is evidence that tobacco-dependence interven-
ions are especially effective if integrated into the

ental health services, as opposed to being provided
ndependently. McFall et al.41 randomly assigned smok-
rs in treatment for post-traumatic stress disorder (n �
6) to tobacco treatment delivered by mental health
roviders and integrated with their mental health care
integrated care) or to smoking services delivered by
essation specialists separately (usual care). Seven-day
oint-prevalence abstinence was measured at 2, 4, 6,
nd 9 months after study start. Results indicated that
ubjects assigned to integrated care were five times
ore likely than subjects undergoing usual care to be

bstinent from smoking across the follow-up assess-
ents. They were also more likely to receive NRT and

ttended more cessation sessions. Treatment for to-
acco dependence was not found to be associated with
orsening psychiatric symptoms.

reatment Settings

rug-abuse treatment settings themselves may facilitate
he initiation of smoking, especially if it is allowed
mong clients and is prevalent among staff. Kohn
t al.42 studied 749 drug and alcohol treatment patients
f a large urban HMO, and assessed smoking status at
aseline and 1 year in a subsample (n�649) who were
etained at 12-month follow-up. They reported that
4.5% (224) of the sample were nonsmokers at both
oints, and 52.7% (342) were smokers. Fifty-three
8.2%) had quit during the course of the year, but 4.6%
30) reported relapsing or initiating smoking. Of these
0 individuals, 11 were classified as never-smokers at
he baseline interview. While this is a small number,
t raises the possibility that substance abuse treatment
ettings with their high smoking rates among patients
nd staff may induce smoking in some nonsmokers.
n effort to prevent initiation within treatment is
ppropriate.

revention

here have been no studies of primary prevention for

obacco dependence for individuals with substance t

410 American Journal of Preventive Medicine, Volume 33, Num
buse or mental health disorders. In part, this may stem
rom the fact that many of these disorders develop
oncurrently with tobacco dependence or after the
nitiation of smoking. This is not the case with at least
ne disorder where high rates of cigarette smoking
ave been reported: Attention Deficit Hyperactivity
isorder (ADHD), a disorder that is most commonly
iagnosed in children aged 7 and 9 years. Rates of
moking for adolescents with ADHD are two to three
imes higher than those for adolescents without
DHD.43,44 Furthermore, there is evidence that adults
ith childhood ADHD may have more difficulty in
uitting smoking than the general population.45

Another identifiable group who may be at high risk is
hildren of individuals with alcohol and other sub-
tance abuse disorders. For example, Schuckit et al.46

eported in a prospective 20-year study that middleclass
ons of individuals with alcohol problems (N�249)
ere more likely to be recent smokers than the con-

rols, whether or not they had an alcohol problem
hemselves. Comparable studies have not been com-
leted on children of those with mental disorders.

ummary and Recommendations

esearch on smoking cessation in the treatment of
ubstance-abusing individuals and individuals with
ental health disorders is very much in its infancy.
ore questions, such as whether the interventions used

n the general population work in these populations in
similar fashion, have yet to be fully addressed. Ques-

ions of timing, tailoring of the intervention to the
pecific problems of mental health and substance abuse
atients, and the possible effects of cessation on mental
ealth problems need study. Moreover, research on

argeted prevention efforts is seriously lacking.
Given the high prevalence of tobacco dependence in

opulations with psychiatric and substance abuse disor-
ers, studies of effective treatment interventions for these
opulations are greatly needed. Smokers with substance
buse and psychiatric disorders appear willing to quit.
owever, with respect to individuals who abuse non-
icotine drugs in addition to tobacco, the evidence
uggests that provision of tobacco-dependence treat-
ent can increase cigarette abstinence rates, whether

rovided during treatment or during the recovery
eriod. There is also little evidence that so doing
onflicts with abstinence from alcohol or other drugs.

With respect to other psychiatric illnesses, the exist-
ng data are unevenly distributed and there are not
nough data to form a model of effective treatment.
ata indicate that increased treatment support may be
ifferentially effective for smokers with a history of
DD, and that it is likely that individuals with recurrent

pisodes are differentially helped by cognitive behav-
oral approaches that focus on mood management. The

wo antidepressants that have been found to be effective

ber 6S www.ajpm-online.net
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or the treatment of tobacco dependence, sustained-
elease bupropion and nortriptyline, are effective for
mokers with a history of depression, but there is no
vidence that they are more helpful in that group of
mokers than with individuals without such a history.
here have been case studies suggesting that smoking
essation is related to recurrence of MDD, but the
arge-scale studies that addressed this issue have pro-
ided mixed results. However, MDD is a chronic relaps-
ng disorder, so awareness of the possibility of recur-
ence is always prudent. There are few studies that
ddress the treatment of smoking in schizophrenic
atients. They suggest that the pharmacologic treat-
ents that work in the general population also will
ave some effect with schizophrenic patients, but the
agnitude of the effects is smaller. There is no evi-

ence that cessation exacerbates schizophrenic symp-
oms. Cessation interventions remain virtually unstud-
ed in some groups with high prevalence rates, bipolar
isorder is a case in point.
There is also some evidence that integration of

essation treatment into mental health treatment may
e especially effective, but education and well-designed
ervices and organizational research are needed to
vercome multiple barriers to integrating smoking
essation into substance abuse and mental health treat-
ent. Prevention studies targeted at special popula-

ions do not exist. However, there are some high-risk
opulations—children with ADHD, children of diag-
osed drug abusers, and perhaps individuals in sub-
tance abuse treatment—who might be excellent tar-
ets for prevention research.
The strongest recommendation arising from the

urrent literature is, of course, that more research on
reatment interventions in these populations is needed.
ntil such research is completed, it is reasonable to

ecommend that the field offer interventions that par-
llel those in the general population. The magnitude of
he results may vary, but they exceed the impacts
btained by no treatment and there is little, if any,
vidence that harm may be done. While clinical trials in
reestanding clinics are of interest to develop innova-
ive interventions, health services research on how best
o integrate interventions in substance abuse and men-
al health treatment are needed. Targeted studies of
revention are possible and should be completed.

mplications for the Field of Tobacco Dependence

he major implications of the findings of this review for
he general field of tobacco dependence are fourfold.
irst, as discussed in the section on readiness for
reatment, comorbid smokers appear to have substan-
ial readiness to quit smoking, and they are willing to
nter into intervention studies. The field cannot and
hould not ignore these smokers with the rationale that

hey are unwilling to quit smoking, or do not have the o

ecember 2007
otivation to participate in treatment. A second
ssue is the extent to which special interventions
hich are targeted at comorbid smokers are needed, or
hether these populations will be well served by those

nterventions that are used in the general population.
ata are only beginning to be accrued that might

nswer this question. For example, Hall et al.31 ob-
ained abstinence rates in depressed smokers that were
omparable to those obtained in the general popula-
ion when comparable interventions had been imple-

ented.47,48 In contrast, well-controlled studies of bu-
ropion in smokers with schizophrenia have resulted in
bstinence rates better than placebo, but the overall
ates were lower than those found in the general
opulation and the effect in smokers with schizophre-
ia were not maintained at long-term follow-ups.49,50

gain, this had not been the case in general population
tudies.51 It is not known whether this is due to the
eavy smoking and resulting high level of dependence

hat characterizes smokers with schizophrenia49,50 or to
actors unique to the disease itself, independent of level
f dependence. It is possible that some, but not all,
reatments used in the general population will gener-
lize well to comorbid smokers. Data relevant to this
ssue are important to the general field of tobacco
ependence and have implications for the more gen-
ral question about the importance of tailoring treat-
ents to specific subpopulations.
A third issue is the relative importance of comorbid

mokers to the field in general. Much has been written
bout the “hardening” of smokers, in the sense that
mokers are becoming less likely to quit smoking.52–55

here is controversy about definitions of the hardcore
moker53,55 and to what extent this phenomenon
hould dictate policy.55 However, most writers appear
o agree that hardcore smokers, such as those with
sychiatric disorders, may constitute a growing, if small,
roportion of the population.55 One might well argue
ith the assumption that this proportion is, and will
emain, small, however. This may be the case if one
imits the definition of psychiatric disorder to serious

ental illness, particularly schizophrenia. However, an
stimated 26.2% of Americans aged 18 and older suffer
rom a diagnosable mental disorder in a given year.56

nother 8.5% suffer from alcohol-related disorders,57

nd 10.3% suffer from other non-nicotine substance
buse disorders at some time in their lives.58 Lasser’s
ata2 indicate that both current and historic mental
isorders in general, not just serious mental illness,
redict lower smoking-cessation rates. Therefore, one
an argue that this population represents a substantial
roportion of smokers, not a small proportion, and that
his proportion may increase in years to come. Thus,
he field may find itself increasingly called on to
evelop effective treatment strategies for individuals
ith psychiatric and non-nicotine substance abuse dis-

rders. There is a final implication from the develop-

Am J Prev Med 2007;33(6S) S411
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ent of successful treatment strategies and identifica-
ion of unsuccessful ones. That is the development of a

ore general understanding of nicotine dependence
nd the comorbid disorder.

unded by Grants P50 DA09253, K05 DA016752, R01
A02538, and R01 DA015732.
Dr. Hall was a co-investigator on varenicline and nic-

tine vaccine studies for Pfizer, Incorporated and Nabi
iopharmaceuticals.
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moking Cessation
Critical Component of Medical Management in Chronic Disease

opulations
llen R. Gritz, PhD, Damon J. Vidrine, DrPH, Michelle Cororve Fingeret, PhD

bstract: Many innovative and effective smoking-cessation treatments, both behavioral and pharma-
cologic, have been developed over the past several decades. However, these treatments
traditionally have been developed for use with populations of healthy smokers. Despite the
disease management implications, efforts to design and evaluate cessation interventions
targeting smokers diagnosed with chronic diseases are reported infrequently in the
literature. The purpose of this paper is to provide a brief overview of the evidence linking
continued smoking to disease progression and adverse treatment outcomes across a range
of common chronic diseases: cardiovascular disease (CVD), chronic obstructive pulmonary
disease (COPD), diabetes, asthma, cancer, and human immunodeficiency virus/acquired
immunodeficiency syndrome (HIV/AIDS). Where studies are available, the efficacy of
smoking-cessation interventions specifically developed or applied to these patient popula-
tions is reviewed. Finally, limitations and gaps in smoking research and treatment with
chronically ill patients are discussed, and future research priorities are recommended.
(Am J Prev Med 2007;33(6S):S414–S422) © 2007 American Journal of Preventive Medicine
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or many years, smoking-cessation efforts have
been aimed primarily at healthy people in the
general population as a form of primary preven-

ion. Individuals at elevated risk for certain diseases, or
ho had already experienced an illness, e.g., cardiovas-
ular disease (CVD) or early chronic obstructive pul-
onary disease (COPD), were targeted as well. How-

ver, smoking and tobacco cessation among people
ith other types of severe chronic illness has received

ess attention from healthcare practitioners and re-
earchers. This lack of emphasis may be attributable to
he focus on acute treatment of a life-threatening
llness, a potential or actual high mortality rate, lack of
essation treatment tailored to these populations, and
he perceived lack of relevance of smoking to treatment
utcome and survival. Two major examples are cancer
nd human immunodeficiency virus/acquired immu-
odeficiency syndrome (HIV/AIDS), both of which
ave seen increased survival over the last decade. While
mpirically-validated treatments for smoking cessation
re available in the general population, it is critical to
valuate their use for patients with chronic illness and
o determine whether important modifications must be

ade based on disease-specific issues.

rom the University of Texas MD Anderson Cancer Center; Depart-
ent of Behavioral Science, Houston, Texas
Address correspondence and reprint requests to: Ellen R. Gritz,
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c
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In this article, findings involving smoking-related
utcomes are integrated across a range of chronic

llnesses: CVD, COPD, diabetes, asthma, cancer, and
IV/AIDS. First, a brief overview is provided of the

vidence linking continued smoking to disease progres-
ion and adverse treatment outcomes for each illness
pecified. The effectiveness of smoking-cessation inter-
entions targeting these patient groups is addressed as
ndings are presented from relevant empirically-tested
essation interventions. Finally, limitations and gaps in
moking research and treatment with chronically ill
atients are identified and discussed. This article is
rganized by disease category to highlight the consid-
rable variability in the scope and strength of the
cientific literature on these topics for each group.
onsidering the breadth of illnesses highlighted, ex-
austive coverage of all relevant smoking-related liter-
ture is beyond the scope of this article. The focus here
s on presenting seminal work and critical studies to
lucidate key outcomes and research issues.

ardiovascular Disease

ardiovascular disease (CVD) encompasses a number
f diseases, including coronary heart disease (CHD),
he leading cause of myocardial infarctions (MIs);
erebrovascular disease (stroke); aortic aneurysm; and
eripheral vascular disease (PVD). Burns1 reviews a
ody of evidence related to continued adverse effects of
moking after the onset of documented disease and

oncludes that, overall, continued smoking results in

0749-3797/07/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2007.09.013
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isease progression, recurrent events, and higher mor-
ality, and smoking cessation reduces disease risks over
ime, depending on the specific condition. Smoking
essation after MI or in angiographically-documented
oronary artery disease leads to significantly lower rates
f re-infarction within 1 year, compared to continued
moking, and remains much lower over time. Among
hose with CHD, continued smoking was associated
ith an increased risk for sudden coronary death.
ollowing coronary artery bypass surgery, continued
moking at 5 years is associated with increased risk for

I, angioplasty, and development of angina. Cessation
f smoking following bypass surgery resulted in a
0-year survival of 84% versus 68% among continuing
mokers.2 In patients with PVD, continued smoking is
ssociated with much lower rates of improvement with
edical management alone compared to nonsmoking

atients, higher rates of amputation compared to quit-
ers, and higher rates of obstruction following surgery.1

he Cochrane Collaboration3 meta-analysis (20 stud-
es) estimated the magnitude of risk reduction when a
atient with CHD stops smoking; it reported a pooled
rude relative risk (RR) of 0.64 (0.58–0.71), represent-
ng a 36% reduction in all-cause mortality in former
mokers compared to continuing smokers.

In patients with CVD, empirically-tested cessation
nterventions primarily have been nurse-delivered and
onducted with hospitalized men. These studies have
emonstrated mixed outcomes prompting disagree-
ent regarding intervention efficacy in this patient

opulation. Barth et al.4 recently reviewed 19 random-
zed controlled trials of psychosocial interventions for
moking cessation in patients with CHD. Across inter-
ention studies, significant positive effects on absti-
ence were detected after 6 to 12 months (odds ratio
OR]�1.66; 95% confidence interval [CI]�1.24–2.21).
ittle difference was found when comparing specific

reatment strategies such as individual or group ther-
py, telephone counseling, or provision of self-help
aterials. Treatment intensity emerged as a critical

actor such that brief interventions without follow-up
ontact did not appear effective (OR�0.092; 95%
I�0.70–1.22), while more intensive intervention

howed significantly increased quit rates (OR�1.95;
5% CI�1.61–2.35).
As few trials have included women, a recent study by

roelicher et al,5 conducted exclusively with hospital-
zed women diagnosed with CVD, warrants attention. In
his randomized controlled trial, 277 women were
andomly assigned to receive usual care (i.e., strong
hysician advice, self-help materials, and a list of com-
unity resources) or intervention (i.e., strong physi-

ian advice, nurse-managed cognitive behavioral re-
apse prevention intervention at bedside, provision of
icotine replacement therapy [NRT], telephone con-

act after discharge). Follow-up evaluations were con-

ucted at 6, 12, 24, and 30 months. Results showed high i

ecember 2007
onsmoking point prevalence rates (ranging from 40%
o 50%) in both groups at all follow-up points, with
rends somewhat greater for the intervention group
ompared to usual care. Although the protocol only
ncluded the provision of NRT for eligible intervention
roup participants, it is of some interest that compara-
le rates of NRT use were detected in both groups.
ignificant intervention effects were found for smoke-
ree time, such that intervention participants demon-
trated a significantly longer interval to relapse com-
ared to participants in the control group.
The use of standard pharmacologic treatments (i.e.,
RT and bupropion) for smoking cessation has been

omewhat controversial in patients with CVD. For nic-
tine replacement products, safety issues center on the
emodynamic effects of nicotine, which can include an

ncrease in heart rate and blood pressure and increased
yocardial contractility.6 Adrenergic stimulation asso-

iated with bupropion use has raised concerns about
ncreased myocardial work and potential blood pres-
ure increase.6 However, mounting evidence supports
he safety of NRT and bupropion use in this patient
roup. Across randomized controlled clinical trials and
fficacy studies, NRT use has not been found to affect
he frequency of adverse cardiac events among patients
ith CVD.6,7 Additional data have revealed the lack of
ssociation between the nicotine patch and acute car-
iovascular events even in patients who continue to
moke intermittently while on the nicotine patch.7

lthough less data are available on the use of bupro-
ion in patients with CVD, studies show that bupropion
oes not affect heart rate, cardiac conduction, and
yocardial function.6 A large, randomized, placebo-

ontrolled multicenter trial of bupropion in 626 pa-
ients with CVD found bupropion to be well-tolerated
y participants and reported a safety profile for the
rug similar to that observed in the general popula-
ion.8 In their review of the literature, Joseph and Fu6

oint to the need for data on the safety of bupropion
se in patients with existing cardiac disease as well as
dditional evaluation of the safety of pharmacologic
gents in patients with acute or unstable cardiovascular
onditions.

hronic Obstructive Pulmonary Disease

hronic obstructive pulmonary disease (COPD) de-
cribes a range of conditions involving damage to the
ungs, which arises primarily from the inhalation of
obacco smoke: chronic obstructive bronchitis, emphy-
ema, and chronic airflow obstruction. Permanent ces-
ation of smoking by individuals with early COPD (mild
o moderate airway obstruction) dramatically reduces
he progression to clinically serious lung disease as
ound in the Lung Health Study.9 Intervening once
ung disease has become disabling results in a slowing

n the rate of decline of lung function, but the benefits

Am J Prev Med 2007;33(6S) S415
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re more limited in terms of symptomatology.10 Mor-
ality risk from COPD declines following smoking ces-
ation compared to continued smoking, but this de-
line is less than for heart disease and lung cancer and
emains elevated in former smokers even after 20 years
f abstinence.10

In a recent review of randomized controlled trials of
moking-cessation interventions conducted with indi-
iduals with COPD, Wagena et al.11 concluded that
ombination treatment (psychosocial plus pharmaco-
ogic intervention) is superior to no treatment or
sychosocial intervention alone. This conclusion was
ased largely on the results of the Lung Health Study,
multicenter clinical trial with 5887 participants who
ere followed for up to 15 years. The cessation inter-
ention evaluated in this large-scale study was a 10-week
rogram including a strong physician message, 12
roup sessions using behavior modification, and nico-
ine gum. Intervention participants were further ran-
omized to receive either an inhaled bronchodilator or
placebo inhaler. These two intervention groups were

ompared to a usual care condition. The cessation
rogram with or without the use of a bronchodilator
as associated with cumulative reduced decline in lung

unction at 5-year follow-up. Combining results from
he two intervention groups, significant differences in
uit rates also were found at 5-year follow-up (21.7%

ntervention group vs 5.4% usual care, p�0.001).12

A recent randomized controlled study not included
n previous reviews of the literature was conducted by

ilberink et al.,13 who compared a minimal interven-
ion strategy to usual care. Treatment components of
he intervention varied based on the participant’s mo-
ivational stage of change but generally included edu-
ational materials, behavioral strategies, and pharma-
otherapy recommendations. Significant differences
ere found in quit attempts between the two groups
44.9% intervention vs 36.5% control, p�0.003) as well
s in actual cessation at 6-month follow-up (16.0%
ntervention vs 8.8% control, p�0.046). Of additional
nterest is the lack of differences in abstinence rates
ased on motivational stages, suggesting that this inter-
ention strategy appeared to be equally effective in
atients with different levels of motivation to quit
moking.

Particular attention has been given to evaluating the
afety and efficacy of pharmacotherapy for patients with
OPD. Two large clinical trials have been conducted to
valuate the use of bupropion SR with this patient
opulation. Tashkin et al. conducted a doubleblind
andomized controlled trial comparing bupropion to
lacebo in 404 patients with mild to moderate COPD.14

upropion was well-tolerated and associated with signifi-
antly higher rates of continuous abstinence throughout
he 12-week treatment phase and at the 26 week
ollow-up visit. At the 6-month follow-up, significantly
ore participants receiving bupropion remained absti- c

416 American Journal of Preventive Medicine, Volume 33, Num
ent than those receiving placebo (16% vs 9%,
�0.04). Wagena et al.15 conducted a randomized trial
o assess the efficacy of bupropion and nortriptyline
mong smokers with or at risk for COPD. Among those
ith COPD, higher prolonged abstinence rates were

ound with both bupropion and nortriptyline when
ompared to placebo, but only the difference between
he bupropion and placebo groups was statistically
ignificant (27% vs 8.3%, p�0.02). Among participants
t risk for COPD, differences in prolonged abstinence
ates between groups were much smaller and not
tatistically significant.

iabetes

oth cross-sectional and prospective studies have con-
istently shown higher risk for micro- and macro-
ascular disease, as well as for premature mortality in
iabetic patients who smoke.16 Among adults with
iabetes, smoking is associated with increased death
rom CHD, diagnosis of coronary artery disease, stroke,
ephropathy and neuropathy. Damage and constric-

ion of blood vessel by smoking can lead to exacerba-
ion of foot ulceration, blood vessel disease, and lower
xtremity amputation.17 The increased cardiovascular
urden of diabetes among patients who smoke needs to
e emphasized by healthcare providers; advice to quit is
elivered to only about half of the smokers with diabe-
es.16,18,19 Specific factors identified as contributing to
ifficulties in achieving long-term abstinence from
moking in the diabetic patient include smoking initi-
tion in adolescence, problems of weight management,
egative affect, and low motivation for cessation at the

ime of hospitalization.16

Data on the efficacy of smoking-cessation interven-
ions for individuals with diabetes are not readily avail-
ble because large-scale studies including patients with
iabetes do not report results separately for this group.
owever, several controlled trials targeting patients
ith diabetes have been published recently. Results
ere mixed, with positive effects found in studies with

arger sample sizes. Canga et al.20 conducted a random-
zed clinical trial with 280 diabetic smokers, comparing
nurse-delivered intervention with scheduled follow-up

o usual care. The intervention consisted of an initial
ace-to-face interview, optional NRT, and a follow-up
upport program. Significant intervention effects on
essation were detected at 6-month follow-up (17% nurse-
ntervention vs 2.3% usual-care quit rate, p�0.001).
mong participants who continued smoking, signifi-
ant intervention effects were also found for decreased
igarette consumption. Positive intervention effects
lso were found in a study comparing a nurse-delivered
otivational interviewing intervention in a control con-

ition (i.e., advice letter).21 Participants included 211
mokers with diabetes from primary care intervention

enters and 140 smokers with diabetes from primary

ber 6S www.ajpm-online.net
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are control centers. Intervention participants self-
elected to receive either eight group sessions (n�47)
r telephone interview and follow-up (n�164). Despite
hese variations, significant differences in quit rates
ere found between participants in the intervention
enters compared to the control centers (20% vs 7%,
�0.01) at 1-year follow-up. These findings are limited
y the lack of biochemical verification of smoking status
nd the nonrandomization of centers to experimental
ondition or participants to intervention condition.

In a final study, motivational interviewing and phone
ounseling were integrated into a standard diabetes
elf-management training program for current smokers
ith diabetes.22 The smoking-cessation intervention
onsisted of a face-to-face counseling session and an
dditional three to six telephone counseling sessions
based on the participant’s readiness to quit smoking).
lthough a trend toward a higher rate of abstinence
as found at 3-month follow-up for intervention partic-

pants (n�57) compared to control participants receiv-
ng standard care (n�57), there was no significant
ifference in group smoking-cessation rates at 6 month
ollow-up. While this study supported the feasibility of
ncorporating a smoking-cessation intervention into a
iabetes self-management program, it appears further
esearch is needed to determine the most effective
eans of reducing tobacco use among these high-risk

hronically ill patients.

sthma

lthough factors affecting the development of asthma
re poorly understood, active smoking and exposure to
econdhand smoke are known to trigger and aggravate
sthmatic symptoms.23,24 Previous studies have linked
moking with more frequent attacks, more severe symp-
oms, higher hospitalization rates, and accelerated de-
line in lung function.24–27 Adverse outcomes associ-
ted with exposure to secondhand smoke include
ncreased symptoms, poor quality of life, reduced lung
unction, and increased hospitalizations and emer-
ency visits.24,26 Research also suggests that the effec-
iveness of treatments for asthma may be compromised
y smoking. Tyc and Throckmorton-Belzer28 reviewed
esearch demonstrating poor responsiveness to inhaled
r oral steroid treatments based on cigarette dose-
ependent inflammatory responses and altered cyto-
ine regulation in the airways of adult smokers.
Despite the negative health effects of smoking on

sthma, smoking prevalence among individuals with
his chronic illness consistently has been shown to be
imilar to or higher than the general population.
revalence of current smoking among asthmatics
anges from 17% to 35% in different studies, with the
ighest rates found among those presenting at emer-
ency rooms for acute attacks.24–26,28 Empirically-tested

essation studies directly targeting individuals with n

ecember 2007
sthma are lacking. Available research with this patient
opulation focuses on reducing exposure to second-
and smoke rather than intervening with active smok-

ng. As such, no conclusions can be drawn about the
ffectiveness of smoking-cessation treatment for this
hronically ill patient population.

ancer

obacco use, including exposure to secondhand
moke, has been implicated as a causal or contributory
gent in an ever-expanding list of cancers, including
ung, oral cavity, pharynx, esophagus, pancreas, urinary
ladder, renal pelvis, nasal cavities and nasal sinuses,
tomach, liver, kidney, uterine cervix, and myeloid
eukemia.29 Independent of the etiologic effects of
obacco carcinogens in numerous cancers, a growing
iterature also documents the direct and indirect ad-
erse effects of smoking on oncologic treatment effi-
acy (short- and long-term outcomes), toxicity and
orbidity, quality of life (QOL), recurrence, second

rimary tumors (SPT) and survival time.30–33

Population-based estimates of smoking prevalence
cross cancer type suggest that smoking rates among
ndividuals surviving cancer are similar to those without
history of cancer (20.2% vs 23.6%).34,35 One notable
ifference is that significantly elevated rates of current
moking (42.6%) have been found among young adults
ith cancer (18–40 years) compared to noncancer
ontrols (26.5%).34 Beyond these data, research on the
moking behaviors of cancer patients tends to focus on
ndividuals with smoking-related tumors. Across differ-
nt studies, rates of current smoking among patients
ith head and neck or lung tumors at diagnosis has
anged from 40% to 60%.32,36,37 Research suggests that
otivation and interest in smoking cessation greatly

ncrease in people with smoking-related tumors follow-
ng cancer diagnosis.38–40 Particular emphasis has been
iven to promoting cancer diagnosis as a “teachable
oment” for healthcare providers to intervene and

ssist with smoking cessation.31,32

While many of the same factors that influence cessation
n the general population (e.g., nicotine dependence,
eadiness to quit, age) also have been found to influence
essation in cancer patients,38 a variety of unique factors
ust be taken into account when delivering cessation

reatment to this patient population. Previously identified
hallenges of tailoring cessation interventions to meet the
articular needs of individuals with cancer include:
1) particularly high levels of nicotine dependence as
videnced by long histories of heavy tobacco use with
ontinued smoking under life-threatening circumstances,
2) pressure for abrupt and immediate cessation to pro-
ote improved cancer treatment efficacy, (3) significantly

levated levels of psychological distress, which are known
o impede smoking-cessation efforts, (4) the delayed

ature of relapse compared to smokers in the general

Am J Prev Med 2007;33(6S) S417
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opulation, (5) physical limitations imposed by disease
nd treatment which can affect recommendations regard-
ng exercise regimens and dietary change, and (6) med-
cal contraindications to certain types of NRT and other
harmacotherapy.31,32

Empirically-tested cessation interventions with can-
er patients have been conducted in various settings,
anged in intensity, and showed mixed results. Gritz
t al.38 conducted the first randomized trial of a
urgeon-/dentist-delivered intervention for 186 newly
iagnosed patients with head and neck cancer. The

ntervention consisted of strong personalized advice to
top smoking, a contracted quit date, tailored written
aterials, and booster advice sessions, and was com-

ared to a minimal-advice control condition. At 12-
onth follow-up, 70.2% of all participants were contin-

ous abstainers, regardless of treatment condition.
lthough no significant differences were found be-

ween the enhanced and minimal-advice conditions,
he high sustained quit rates across all participants were
uite promising and novel. These findings demonstrate
he value of systematic brief advice to stop smoking for
ead and neck cancer patients, which can be readily

ncorporated into a standard treatment regiment.
An array of empirically-tested nurse-delivered cessa-

ion interventions have been conducted with hospital-
zed cancer patients. These studies included patients
ith varying cancer diagnoses and contained small

amples ranging from 15 to 80 patients. The typical
ntervention employed in these studies consisted of
hree in-hospital visits, the provision of educational

aterials, and five post-discharge telephone calls.
cross four separate studies, abstinence rates varied
onsiderably within the intervention group at 6-week
ollow-up (21%,41 40%,42 64%,43 75%44). Among the
tudies including a control condition, abstinence rates
anged from 14% to 50%.41,43,44 Generally, higher quit
ates were found in studies with a higher percentage of
ead and neck cancer patients.
Larger-scale smoking cessation studies conducted
ore recently with cancer patients emphasize the need

or early intervention and reinforce the particular
enefits of cessation treatment for patients with smoking-
elated tumors. In two separate studies conducted at
he Mayo Clinic Nicotine Dependence Center,45,46 a

atched-pair design was used to retroactively analyze
bstinence rates at 6-month follow-up for patients with
pecific smoking-related cancers compared to matched
ontrols. Despite divergent findings regarding overall
ntervention effects, both studies found that duration of
ime between cancer diagnosis and smoking-cessation
reatment significantly affected tobacco use outcome.
ignificantly higher abstinence rates were found for
oth lung and head and neck cancer patients treated
ithin 3 months of diagnosis compared to those treated
ore than 3 months after diagnosis. In another trial
oordinated by the Eastern Cooperative Oncology w

418 American Journal of Preventive Medicine, Volume 33, Num
roup, cancer patients (N�432) were randomly as-
igned to physician-based smoking cessation (including
rief advice, optional NRT, and written materials) or
sual care (unstructured advice from physicians).47

lthough no significant differences were found at 6-
r 12-month follow-up between intervention and
ontrol participants, cancer diagnosis emerged as a
ignificant predictor of abstinence. Consistent with
ther studies, patients with head and neck or lung
ancer were significantly more likely to have quit
moking compared to patients with tumors that were
ot smoking-related.
As cessation research with cancer patients continues

o expand, Emmons et al.48 recently conducted a
andomized control trial of a peer-based telephone-
ounseling intervention versus self-help intervention
or young adult survivors of pediatric cancers (N�796).
hildhood cancer survivors smoke at rates that are only

lightly lower than the general population, and it is
mportant to recognize that the health consequences of
moking are much greater for these cancer survivors
ompared to the general population. The cessation
ntervention was delivered by a trained childhood can-
er survivor and included six calls, tailored and tar-
eted written materials, and optional NRT. Signifi-
antly higher quit rates were found in the counseling
roup compared to the self-help group at both the
-month (16.8% vs 8.5%, p�0.0003) and 12-month
15% vs 9%, p�0.01) follow-up.

IV/AIDS

he first decade of the highly active antiretroviral
herapy (HAART) era has witnessed a significantly
mproved prognosis for people infected with HIV. The
isk of many AIDS-related diseases, such as non-
odgkin’s lymphoma, Kaposi sarcoma, and Pneumocys-

ic carinii, has decreased significantly while life expect-
ncy has increased significantly.49,50 This trend of
mproved survival along with relatively stable HIV inci-
ence rates has resulted in an ever-growing population
f people living with HIV/AIDS. In fact, recent esti-
ates indicate that more than one million individuals

n the United States are living with HIV/AIDS, and an
dditional 40,000 Americans are infected each year.51,52

hile the improved health outcomes attributable to
AART are certainly positive, other potential health

isks, such as cancer and CVD, are now becoming more
vident.53–55 Thus, further efforts to reduce the risk of
hese conditions in the ever-growing HIV-positive pop-
lation are critically needed.
Cigarette smoking is not only a highly prevalent

ehavior among people living with HIV/AIDS, it is also
ssociated with numerous disease- and treatment-
elated adverse outcomes. Data from several published
eports indicate that the prevalence of current smoking

ithin the HIV-positive population is between 50% and

ber 6S www.ajpm-online.net
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5%.56–58 This elevated prevalence is especially disturb-
ng given the association of smoking with several AIDS-
elated diseases, including pulmonary infections, oral
iseases, and malignancies.49,59 While the increased
isk of CVD among current smokers is well-established,
IV-positive smokers appear to be particularly at risk.
xisting evidence indicates that prolonged use of pro-

ease inhibitors, a crucial component of HAART, is
ssociated with metabolic changes. For example, indi-
iduals on prolonged HAART regimens frequently ex-
erience increases in total cholesterol, triglycerides,
nd insulin resistance; a reduction in high-density
ipoprotein cholesterol; and lipodystrophy.60 Thus, the
ncidence of CVD has been increasing among the

IV-positive population in the HAART era.61 Because
trict adherence to HAART regimens is required to
revent HIV disease progression, it is vital that modifi-
ble risk factors for CVD, such as smoking, be targeted
or intervention.

A final area of concern that has received growing
ttention in recent years is the significantly increased
isk of malignancy among people with HIV/AIDS.
IV-associated malignancies, such as anal and cervical

ancer, are observed significantly more frequently
mong HIV/AIDS patients who smoke.62,63 Other can-
ers commonly associated with cigarette smoking, such
s lung and head and neck cancers, are observed more
requently among HIV-infected smokers compared to
on-infected smokers, indicating a synergistic relation-
hip between smoking and HIV.64,65 In fact, because of
he growing incidence of lung cancer among people
iving with HIV/AIDS, some researchers have suggested
hat a reclassification of lung cancer as an AIDS-related

alignancy be considered.66,67

While the true attributable risk of cigarette smoking
n the HIV-positive population would be difficult to
stimate due to the numerous disease- and treatment-
elated interrelationships, it appears highly likely that
educing smoking prevalence would result in better
isease management and increased survival times. Re-
ently published findings from the WIHS (Women’s
nteragency HIV Study) cohort support this view:
omen who were current smokers experienced signifi-
antly poorer viral and immunologic response to
AART, and significantly higher risk of death.57 A

triking trend was also observed by Lewden and col-
eagues.53 A detailed review of the causes of death
mong HIV/AIDS patients reported from various hos-
ital wards in France indicated that cigarette smoking
as reported in almost 75% of cancer-related deaths.
his finding led the authors to conclude that the
revention of non-AIDS malignancies (especially lung
ancer) is among the most important priorities for
IV/AIDS management.
Despite the extremely high prevalence of current

moking among people living with HIV/AIDS, and the

levated risk of cancer, CVD (and other adverse health (

ecember 2007
utcomes) and mortality confronting HIV-positive
mokers, there have been few efforts to target this
opulation for smoking-cessation treatment. One of
he reasons for this lack of effort is, most likely, the
istorically poor prognosis of HIV/AIDS. For example,
ndings from a focus group study suggested that HIV-
ositive smokers tended to believe that they would not

ive long enough to experience the adverse conse-
uences of smoking.68 Barriers to traditional forms of
moking cessation treatment also may partially explain
he lack of research. In a small study designed to identify
otential treatment barriers, Lazev and colleagues69

ound that although interest in cessation treatment was
igh, lack of access to a working telephone, a high
umber of household moves, and lack of transporta-

ion greatly limited the ability of the HIV-positive
opulation to participate in traditional behavioral-
ased interventions. However, a small feasibility trial,
onsisting of peer-led counseling sessions and the nic-
tine patch, does suggest that targeting HIV-positive

ndividuals able to participate in a traditional Public
ealth Service (PHS) treatment regime can result in
igh cessation rates, with 50% abstinent at 8-month

ollow-up.70

Another recently published pilot study attempted to
vercome some of the barriers to smoking-cessation
reatment in order to reach a more representative
ample of HIV-positive smokers. In this trial, the study
ample (N�95) consisted of consecutive patients re-
eiving care at a large, inner-city HIV/AIDS clinic who
ere proactively screened for smoking. Current smok-
rs were then recruited to participate in the trial, which
as designed to compare a standard-care treatment
pproach to a cell phone-delivered intervention. Per
HS recommendations, the standard-care group re-
eived physician advice to quit, written materials, and
icotine patch. Participants in the cell phone-delivered

ntervention received the standard-care elements plus
ight proactive counseling sessions delivered via cell
hone. Outcome analyses conducted with 3-month
ollow-up data indicated that participants randomized
o the cell phone group were significantly more likely to
ave quit smoking compared to participants receiving
nly the standard-care treatment (36.8% vs 10.3%,
�0.01).71

While preliminary, findings from this pilot trial are
ncouraging. A larger efficacy trial of the cell phone
reatment is currently underway, consisting of more
omprehensive assessment of potential treatment
ediators/moderators and long-term (12-month) out-

ome assessments. In addition to this ongoing trial,
hree other smoking-cessation trials are targeted to
he HIV-positive population: (1) Motivation and patch
reatment for HIV-positive smokers (5R01DA012344);
2) Motivating HIV-positive Latinos to quit smoking

5R01DA018079); and (3) Smoking treatment in HIV

Am J Prev Med 2007;33(6S) S419
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linical care settings (K23HL073873).72 Findings from
hese trials have not yet been published.

esearch Priorities

uture studies conducted with these populations of
hronically ill patients should utilize evidence-based
nterventions in order to maximize the likelihood of
dentifying effective treatments. The U.S. Department
f Health and Human Services (USDHHS) Smoking-
essation Clinical Practice Guideline7 is currently un-
er revision and will next be published in 2008. Hope-
ully, it will provide further guidance on the treatment
f these special populations. Many studies in the liter-
ture, to date, are not theory-driven, are based on less
igorous methodology, have inadequate sample sizes
nd thus lack statistical power, or are exploratory in
ature. Clearly, a stronger body of literature is needed

o guide treatment recommendations.
One remaining question is whether interventions

valuated in the general population of smokers require
odification or tailoring for chronically ill people and

o what degree. Physical limitations, disease-related
ssues, and medication management obviously need to
e considered, but beyond these, what might be impor-
ant? Some suggestions include comorbidities (physical,
sychological, and substance-related), family involve-
ent (and treatment of smoking among other family
embers), access to treatment, role of the medical

rovider and treatment team, and specially tailored
aterials. Related to tailoring is the timing of the

ntervention and the identification of the “teachable
oment.” It may be possible to deliver the smoking-

essation intervention concurrent with diagnosis and
asting through initial stages of medical treatment.
urgical treatments provide a substantive period in the
ospital, during which smoking is not possible, but that

s not true of all medical treatments (e.g., radiation or
hemotherapy) and treatment may need to extend into
he period of physical recovery to prevent relapse. It is
lso not known whether people with chronic illnesses
ho fall into population subgroups distinguished by
ender, race/ethnicity, low socioeconomic status (SES),
nd other underserved groups will have greater diffi-
ulty quitting and may benefit from tailoring.

Because those people who continue to smoke while
uffering from chronic illness are likely to be more
icotine-dependent and have more comorbidities than

hose who have quit, combined pharmacologic and
ehavioral interventions may be particularly important.
n healthy populations, standard treatment courses of
harmacotherapy (i.e., NRT, antidepressants) double
uit rates over counseling alone7; however, relapse over
ime is a universal problem that is particularly impor-
ant to address in ill populations. It will be important to
est combinations of agents, extended treatment to

ustain abstinence and prevent relapse, and to explore t

420 American Journal of Preventive Medicine, Volume 33, Num
ew agents once they are found efficacious in healthy
mokers. Clinical acumen will be critical to evaluating
otential contraindications due to disease or to medical
reatment agents. As in the case of nicotine replace-

ent and CVD, careful testing and evaluation may
how benefit where initially there are safety concerns.

Research into provider-level interventions, including
est practices and broad healthcare specialty involve-
ent, is clearly indicated in this area. Once efficacious

nd effective interventions have been identified, these
eed to be widely disseminated in the appropriate
ommunities of providers and healthcare systems. It
ould be important to see healthcare system and
olicy-based interventions supporting smoking cessa-
ion in chronically ill populations, providing free cov-
rage of services and medication, and evaluation of
are delivery. Equally important for both patients and
amilies is the reduction of secondhand smoke expo-
ure, the disease burden of which was recently defini-
ively documented in the 2006 Surgeon General’s
eport.23

onclusion

moking cessation is a critical aspect of the manage-
ent of many chronic diseases, both in terms of

reatment outcome, progression of disease, comorbidi-
ies, quality of life, and survival. The evidence, insofar as
t exists in the literature, has been summarized for
VD, COPD, diabetes, asthma, cancer, and HIV/AIDS.

Spontaneous” smoking cessation and quits prompted
y healthcare provider advice most likely occur in

ndividuals with less nicotine dependence and/or with-
ut comorbid conditions. The literature indicates that
hose people who continue to smoke may be more
hallenging to treat than healthy populations. Popula-
ions with chronic disease may have specific medical
nd psychosocial issues that must be addressed in
argeted and tailored smoking-cessation interventions.
owever, for some conditions, successful treatments
ave reduced significantly smoking prevalence com-
ared to controls and improved the health of patient
opulations. There are many gaps in the literature and

t appears that far too little attention has been focused
n the smoking behavior of these growing populations
f individuals living with chronic disease. To date, the

iterature is insufficient to draw firm conclusions on
ffective smoking-cessation treatments for most con-
itions. More research is strongly warranted and
hould be highly prioritized. Some areas of research
re relatively new, such as smoking cessation for cancer
atients/survivors and people living with HIV/AIDS.
hese need to be pursued vigorously because of the
merging evidence on benefits to health and quality of
ife. It is hoped that this article will provide a stimulus

o researchers, funders, and policymakers.
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