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Purpose: Sound public health policy is based on relevant and timely information. A brief review of the
history of youth tobacco control illustrates the central role of epidemiology to inform policy choices and
evaluate their consequences.
Methods: A narrative review was conducted.
Results: Epidemiologic studies have shown that most smokers begin as adolescents or young adults and
individuals who reach their mid-20s as nonsmokers are unlikely to ever become smokers. This key
recognition made it clear that long-term tobacco control must prevent initiation of smoking among
youth. Over time, tobacco use prevention interventions have evolved, increasing in reach and effec-
tiveness as they moved from initially focusing on the individual to an approach that targets both pop-
ulations and communities. Effective interventions for preventing youth smoking include raising tobacco
prices, clean indoor air laws, and intensive mass media campaigns.
Conclusions: Great strides have been made in youth tobacco control but 18% of high-school students
continue to smoke. It is up to epidemiologists, fellow scientists, practitioners, and advocates to assure
that strategies that are known to work are fully implemented and to continue to find more successful
solutions that can further lower the incidence of youth smoking initiation and can address new tobacco
products and changing contexts.

� 2014 Elsevier Inc. All rights reserved.
Introduction decision analyses, and economic evaluations [2,3]. Both epidemi-
Sound public health policy is based on relevant and timely in-
formation. The data often involve quantitative evidence that can
take many forms, ranging from scientific information in peer-
reviewed journals, to the evaluations of individual programs or
policies [1]. Evidence-based policies are based on systematic and
objective assessments of the science including meta-analyses,
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e Centers for Disease Control

ment of Public Health, 313 N

(M.C. Aldrich), steutsch@ph.

ll rights reserved.

C, et al., The role of epidemio
//dx.doi.org/10.1016/j.annepi
ology and other scientific disciplines have much to contribute. In
particular, the theoretical and qualitative methods of the social
sciences enrich and broaden scientific knowledge, increase recog-
nition of the importance of context, and generate frameworks and
questions suitable for quantitative studies and analyses. Evenwhen
the methodology is rigorous and appropriate, the scientific evi-
dence that is generated is but one component that informs policy
decisions. Lomas describes three components of social decision
making: (1) scientific evidence or information that is knowable and
which is true regardless of context, (2) social science evidence or
information that is, knowable but dependent on context, and (3)
colloquial or idiosyncratic information. This information can only
be combined within a deliberative process [4]. Policy decision
makers must provide feasible and acceptable policies, while also
meeting budgetary and legal constraints. Given the complex
logy in evidence-based policy making: a case study of tobacco use in
dem.2014.03.005
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Table 1
Key roles of epidemiology in evidence-based policy

Policy need Role

Problem Define and understand the problem
Population Determine which populations are high risk
Intervention Ascertain which interventions lead to better health outcomes and among which populations
Institutionalize programs and policies Inform programmatic or policy decisions including scaling up effective programs, and policies.

Evaluate the impact of programs or policies.
Conduct quality assurance and improvement.
Continue to iteratively refine and improve approaches by adding new interventions or replacing less effective ones
with more effective options.
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decision-making environment, the science must be strong,
communicated effectively, and timely. Indeed, policy decision
makers nearly always need to act in the face of uncertainty because
evidence is sparse, lacking in quality, or both. It is incumbent on
epidemiologists to help policy makers understand that uncertainty
and not be paralyzed by it.

We briefly describe the history of youth tobacco control in the
United States and illustrate the central role of epidemiology to
inform policy choices and evaluate the consequences. It is a prime
example of “consequential epidemiology”dusing epidemiology to
drive change and make a meaningful difference in health outcomes
[5]. The following sections use tobacco control among youth to
illustrate how epidemiology and the related sciences have helped
us understand the problem, assess the effectiveness of in-
terventions, inform policy and programmatic decisions, and eval-
uate progress (Table 1). As our knowledge has increased,
interventions for reducing tobacco use among youth have evolved
in an iterative process. Epidemiology has been central to our
recognition that smoking largely begins among youth, preventing
smoking initiation is critical to controlling tobacco use, and policies
are the most effective interventions.

Epidemiology of tobacco use in youth

By most measures, the epidemiology of tobacco use among
youth has changed for the better over the past 50 years. The
prevalence of current smoking among youth is lower than it has
been in decades (6.6% for aged 12e17 year), and the rate of quitting
smoking in younger birth cohorts has been increasing [6]. None-
theless, tobacco use among youth remains a public health problem
of substantial importance due to adolescence being the time when
most smokers start, emerging tobacco products, the burden of
disease attributable to tobacco, and disparities in tobacco use.

Eighty-seven percent of adult smokers begin smoking before the
age of 18 years [7] and 98% begin before the age of 26 years [6]. The
fact that smoking initiation typically happens during adolescence
has been historically encouraged by tobacco industry marketing that
has effectively targeted youth [8e12]. Nearly one in three young
adults is a current smoker and smokeless tobacco is increasing in use,
particularly among white high-school males [7]. This has both im-
mediate and long-term adverse health effects, including the devel-
opment of chronic diseases; yet, in spite of progress in reducing
tobacco use since the 1960s, tobacco use remains the single largest
preventable cause of death and disease in the United States [13].

National surveys reveal that there are significant racial and
gender differences in smoking among adolescents. Specifically,
American Indian/Alaska Natives have the highest prevalence of
cigarette smoking, followed by white and Hispanic adolescents and
young adults and then Asian and African American youth. In
addition, whites and Hispanics are more likely than African Amer-
icans to be current or daily smokers throughout adolescence
[14e18] and also appear to initiate smoking earlier [19,20]. More-
over, more males than females smoke [14]. There are policies, such
as increasing the price of cigarettes through taxation, that decrease
youth cigarette consumption (which is especially effective among
low-income populations) [21]; however, relatively few data exist to
ascertain whether youth subgroups may respond differently to
effective smoking programs or policies. An understanding of the
gender, race/ethnicity, and socioeconomic level differences in
cigarette use among youth will likely shed additional light on how
to curb its initiation and escalation during adolescence and young
adulthood [22]. A nuanced insight on tobacco use epidemiology can
be used to prioritize problems, identify critical gaps and barriers,
and inform selection and use of interventions.

Historical background of youth smoking policies and
programs

The first Surgeon General’s report on smoking [23] devoted little
space to the issue of youth smoking but did review evidence for
current theories as to why people initiate smoking. This 1964 report
noted the period from the early teens to age of 20 years as the part of
the lifespanwhenmost eventual smokers started using cigarettes. At
the time, the research pointed to factors such as socioeconomic
status, parents’ smoking habits, and gaining status among peers as
reasons why youth begin to smoke, but no particular interventions,
programs, or policies targeted at youth were recommended. As a
result of this initial Surgeon General’s report, there was momentum
to act on the problem of youth smoking. In the following decade, for
the first time, there was a movement to implement antismoking
programs for youth in schools. These programs often featured a focus
on the consequences of smoking and were delivered in classrooms,
peer-to-peer, or through school assemblies [24]. However, success
was limited as documented in a 1978 review of 35 studies that re-
ported only minimal effects [25]. Beginning in the late 1970s, social
influence for tobacco prevention education came into vogue. The
goal of the social influence approach was to teach youth to reject
social pressures that might push them to initiate tobacco use [24].
Thiswas typically accomplished in classroom-based programswhere
students would be instructed, often through a variety of strategies
including peer education, role-playing, and small group discussion in
behavioral skills to resist social pressures to smoke [26].

In 1994, 30 years after the initial SurgeonGeneral’s report, thefirst
report focusing on youth was published [27]. By then, the United
States had seen dramatic reductions in the prevalence of smoking
among adults; however, the problem of youth smoking was proving
to be more difficult. The report’s foreword stated that 28% of high-
school seniors reported being current smokers [27] and the report
detailed a comprehensive list of determinants of youth smoking such
as parental smoking, social support for smoking, socioeconomic sta-
tus, and psychological well-being. Public health efforts successfully
deployed by schools and communities to counteract cigarette uptake
were described in the report. These included school-based programs
that taught skills to reduce social influences, increased cigaretteprices
through tax policy, and enforced age-of-sale laws for cigarettes [27].

The 1994 Surgeon General’s Report echoed a larger paradigm
shift in thinking about the youth smoking issue that occurred in the
early 1990s. Instead of focusing on individuals, the target of youth



Box 1. California case study

California is often seen as a bellwether. Successful efforts to
control tobacco began in the 1970s with Yolo County forbid-
ding smoking in public parks and a 1970 law in Berkeley
requiring restaurants to provide a nonsmoking section. A 1978
attempt at passing a statewide clean indoor air law failed in
the face of strong industry-supported opposition. A break-
through occurred with the passage of a San Francisco Work-
place Smoking Initiative that required the accommodation of
both smokers and nonsmokers and subsequently a similar law
in Los Angeles requiring no smoking areas in most worksites.
By 1986, the American Lung Association and the American
Cancer Society embarked on a campaign to raise tobacco taxes
and a survey showed that 73% of Californians favored an in-
crease in the cigarette tax of 25e35 cents with the money
allocated for cancer research and prevention (resulting in the
Proposition 99 ballot initiative). In rapid succession, the Cali-
fornia Department of Health Services went smoke free and the
governor signed a senate bill banning smoking on in-state
buses, trains, and airplanes (within months the Federal Avia-
tion Administration banned smoking on all flights under
2 hours duration). Twenty percent of the increase in cigarette
taxes was earmarked for health education against tobacco.
Subsequent efforts established the California Tobacco Control
program, tobacco research institutions, and tobacco control
efforts in 61 local public health departments. By 1990, the
cities of San Luis Obispo and Lodi had banned smoking in
restaurants and bars and Sacramento became the first county
to ban smoking in all worksites. Rates of tobacco smoking
were falling in the face of major advertising campaigns tar-
geting multiple groups and counter advertising by the in-
dustry. The 1990s saw the elimination of distribution of free
tobacco samples, major changes in funding of the tobacco
program, and a new ballot measure banning smoking in all
restaurants and businesses in Sacramento County, a measure
that went statewide in 1995. Although adult tobacco smoking
had dropped by over 23%, teen smoking remained unchanged.
Multiple new initiatives were implemented including
lawsuits brought against the tobacco industry for manipula-
tive promotion and to recover health care costs, greater
enforcement of sales to minors, nationally-recognized anti-
smoking advertisements, limitations on billboard advertising,
and anticigar campaigns. The 1997 California Environmental
Protection Agency report on the hazards of secondhand
smoke energized additional initiatives [49]. An additional 50
cent tax on tobacco products was imposed with the money
used to fund a program directed to children ages 0e5 years
(first five). Further efforts to limit smoking on hospital cam-
puses, beaches, multiunit dwellings, and other places
continued. Retail vendors were forbidden to have self-service
displays and enforcement against sales to minors was
strengthened. An independent evaluation demonstrated a
reduction in smoking with exposure to the California Tobacco
Control Program and subsequently a reduction in lung cancer.
These early and strong efforts have made tobacco smoking
rates in California among the lowest in the nation. Although
California was a pioneer in increasing tobacco taxes, tax rates
have not kept up and remain relatively low compared with
other states. Nonetheless, the investment in tobacco control
has paid large dividends in terms of improved health.
Although the state has achieved a great deal, more progress
needs to be made (Fig. 1).
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smoking prevention campaigns became populations and commu-
nities. Policy was the ideal intervention vehicle. The American Stop
Smoking Intervention Study for Cancer Prevention (ASSIST), which
launched in 1991, was an exemplar of this approach. Funded by the
National Cancer Institute, several state health departments in part-
nership with the American Cancer Society changed economic, social,
and cultural environmental factors in their states to discourage youth
from smoking. This was in part motivated by the accumulation of
epidemiologic (etiologic) evidence and a greater recognition that
secondhand smoke was dangerous to nonsmokers [28e30]. In
addition to reframing the issue as a societal problem rather than an
individual problem, the community approach had a wider reach,
provided “consistent and inescapable” antitobacco cues, and inte-
grated tobacco-free norms into community institutions [30]. ASSIST
focused on four areas of policy, all of which were relevant to youth:
(1) elimination of environmental tobacco smoke in public places, (2)
reduced advertising and promotion of tobacco, (3) decreased youth
access, and (4) increased taxes. By the time ASSIST ended in 1999,
ASSIST states saw a small statistically significant reduction in adult
smoking prevalence compared with non-ASSIST states, a reduction
that was important at the population level (ASSIST did not measure
youth smoking) [31]. Not surprisingly, this effective population-
based approach that ASSIST played a large role in kick starting was
seen as a major threat by the tobacco industry. The tobacco industry
devised a strategy to outflank the wave of evidence-based tobacco
policies. This tobacco industry effort included gaining congressional
allies, promoting laws that preempted stricter local clean indoor air
laws that would further restrict tobacco use in public spaces, and
encouraging the diversion of funds from ASSIST’s community and
environmental channel [31]. Their message to the public was that
ASSIST was a waste of taxpayer dollars, placed an unfair burden on
the poor, and was a conspiracy of the “left” and the left’s allies (ac-
ademics and nonprofits) to outlaw a legal product [32].

Evaluation of interventions

The assessment of tobacco-related outcomes is a critical part of
the process of evidence-based policy making. The findings from
evaluations of tobacco control efforts are summarized in numerous
authoritative documents including the reports of the US Surgeon
General and the best practices summaries from Centers for Disease
Control and Prevention [33]. In this section, we briefly describe
several core concepts for assessing the impact of tobacco control
policies among youth.

Evaluation offers evidence regarding the need for, and the
quality and effectiveness of, a range of interventions aimed at
preventing tobacco use. It can offer a multitude of benefits to public
health practitioners and policy experts including (1) assessment of
the distribution of the problem and need for intervention; (2)
course-correcting informationdinterventions that may not fit or
may not be effective in the local circumstances of their application;
(3) monitoring of interventions, a source of quality assurance on
how well those responsible for implementing programs or
enforcing policies are performing their functions, and (4) long-term
surveillance to assess whether the intervention is achieving its
intended outcome or impact (Table 1).

Measurement is often accomplished via public health surveil-
lance, that is, the ongoing systematic collection, analysis, and
interpretation of outcome-specific health data [34]. In the United
States, we have excellent epidemiologic data for estimating which
population groups and geographic regions of the country are
affected and how patterns are changing over time with respect to
tobacco use. Numerous surveillance systems allow progress in
addressing tobacco use among youth to be tracked at state and local
levels (Boxes 1 and 2 for two illustrative state examples). Although



Box 2. Massachusetts case study

Significant strides in tobacco control and prevention have
been made in the past 20 years in the state of Massachusetts.
Policy makers, public health officials, and citizen alike joined
forces to implement the Massachusetts Tobacco Cessation and
Prevention Program (MTCP). The MTCP is an antitobacco
program that is run by the Massachusetts Department of
Public Health with four primary goals: (1) to prevent smoking
in youth, (2) increase cessation rates among current smokers,
(3) prevent exposure to secondhand smoke, and (4) eliminate
tobacco-related disparities. The program has successfully
lowered the overall per capita adult cigarette consumption
and aided in the decline of both adult and youth smoking
prevalence.

Efforts in tobacco control and prevention began in the state
in 1992, when residents of Massachusetts voted to increase
the state excise tax on cigarettes and allot a portion of the
revenue to help fund the MTCP. The state successfully passed
the Question One ballot initiative, which placed $25 per pack
tax on cigarettes and dedicated a portion of the revenue to the
creation of the Massachusetts Tobacco Control Program. To
date, the MTCP has since been able to help more than 33,000
MassHealth smokers quit, decrease smoking among high-
school students by more than 60%, decrease the sales of
cigarette packs by 4.6% annually, and reduce the number of
heart attack deaths by 577 deaths each year. These achieve-
ments inspire the work of the MTCP and other states to follow
suit.

By 1999, the state of Massachusetts passed a law
committing all of Massachusetts’s tobacco settlement reve-
nues to public health and tobacco control programs, with
more than $22.8 million from tobacco settlement revenues
going to tobacco control programs in fiscal year 2000. By
2004, citizen passed a law to make workplaces in the state of
Massachusetts smoke free. This was followed shortly by the
enactment of smoking cessation programs, redefining little
cigars as cigarettes, and increasing tax on cigarettes, which
further helped to fund the program and overall health re-
form. In the span of about 2 decades, this program became
one of the leading public health initiatives in the United
States.

Some of the policy achievements that have been imple-
mented are:

� Massachusetts Legislature mandates coverage for tobacco
use cessation for all MassHealth/Medicaid members
(effective July 1, 2006)

� Massachusetts Legislature enacts a law that bans smoking
in all indoor workplaces (2004)

� MTCP implements a toll-free information and
complaint line to monitor the smoke-free workplace
law (2004)

� Massachusetts Legislature increases the cigarette tax by
75 cents to $1.51 per pack and collects an additional $66
million in state revenue (2002)

� Massachusetts is the second state to require cigar label
warnings prompting a national cigar label (1999)

� Massachusetts is the first state to require disclosure of
cigarette additives and a more accurate method for
reporting nicotine yield (1996)

� Massachusetts is the first state to divest state pension
funds of tobacco stock (1995)

(continued)

(continued)
� Massachusetts is the fifth state to sue for smoking-related
Medicaid costs (1994)

� Massachusetts is the first state to require warnings on
smokeless tobacco products prompting enactment of a
federal law requiring the same (1985)

These policies, informed by epidemiology, have led to
significant progress in Massachusetts with regard to tobacco
prevention and control (Fig. 2).
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epidemiologic data exist for estimating which population groups
and which regions of the country are affected by tobacco use and
how prevalence patterns are changing over time, new information
is addressing environmental and policy surveillance. These data
present information on a broad array of environmental (e.g., the
density of outlets selling tobacco products) and policy factors (e.g.,
state laws and local ordinances) that describe these patterns and
provide a better understanding of surveillance data.

Effective interventions for youth include raising tobacco prices,
smoke-free air laws, and intensive mass media campaigns. These
have been extensively studied and have been central in driving
progress to reduce smoking. Effectiveness is not the only issue to be
considered in selecting and using interventions. Information on the
burden and cost of illness attributable to tobacco in particular
populations or geographic areas is also important for demon-
strating need for and selecting particular interventions. Modeling is
a useful tool to quantify these issues. For example, Smoking-
Attributable Mortality, Morbidity, and Economic Costs is an online
application that can be used to estimate the health and health-
related economic consequences of smoking (http://apps.nccd.cdc.
gov/sammec/). Smoking-Attributable Mortality, Morbidity, and
Economic Costs results supported several state lawsuits against
tobacco companies, which were pursued to recoup some of the
tobacco-related costs in states. These lawsuits contributed to set-
tlements in Mississippi, Florida, Minnesota, and Texas, and ulti-
mately to the nationwide Master Settlement Agreement. The
Master Settlement Agreement between the remaining 46 states and
the District of Columbia and the tobacco industry included pay-
ments by the tobacco industry to these states with the intent of
reimbursing states for Medicaid costs related to tobacco use and
prevention of youth smoking [35].

Tobacco control policy continues to add new tools to its arsenal.
For example, in 2009, the Family Smoking Prevention and Tobacco
Control Act Public Law No. 111-31 gave the Food and Drug
Administration new abilities to regulate tobacco products such as
bans on flavored cigarettes, intended to help combat youth smok-
ing. As newapproaches to tobacco control are added, and as context
changes, both new and more established approaches will need
Fig. 1. Age-specific prevalence of tobacco use in California, 1996e2008. http://www.
cdph.ca.gov/programs/tobacco/Documents/Resources/Publications/CDPH_CTS2008%
20summary%20report_final.pdf (accessed September 23, 2013).

http://apps.nccd.cdc.gov/sammec/
http://apps.nccd.cdc.gov/sammec/
http://www.cdph.ca.gov/programs/tobacco/Documents/Resources/Publications/CDPH_CTS2008%20summary%20report_final.pdf
http://www.cdph.ca.gov/programs/tobacco/Documents/Resources/Publications/CDPH_CTS2008%20summary%20report_final.pdf
http://www.cdph.ca.gov/programs/tobacco/Documents/Resources/Publications/CDPH_CTS2008%20summary%20report_final.pdf


Fig. 2. Massachusetts’ state smoking prevalence among youth, 2011. Source: Youth
Risk Behavior Surveillance System 2011, and http://apps.nccd.cdc.gov/statesystem/
HighlightReport/HighlightReport.aspx (accessed September 25, 2013).
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continued evaluation to assure that they are achieving their ob-
jectives. The introduction of e-cigarettes and the rapid increase in
their use is a current example of the continuing challenge of control
of smoking-related products [6,36].

Conclusion and lessons learned

The 50-year journey from the first Surgeon General’s report
identifying smoking as a leading cause of premature death to
the present day has been a singular lesson in our understanding
of risk and how to reduce it. The evolution from interventions
focused on individuals to structuring environments where people
live has fundamentally changed our conception of tobacco control.
The transition of public health activities based largely on educa-
tion and individual behavior to embrace a broader ecologic model
capitalizes on clinical, educational, environmental, social, and
policy interventions whose synergies have reduced tobacco use
among youth substantially. We describe insights about how
epidemiology and related sciences have informed policy efforts
related to tobacco use reduction among adolescents and young
adults.

Follow the scientific evidence

Many public health and health care efforts have been under-
taken to explicitly place practice and policy recommendations
within scientific evidence [37e40]. Although efforts to establish
recommendations grounded in scientific evidence should enhance
credibility and transparency of the resulting tobacco policy rec-
ommendations, they are not simple one-size-fits-all solutions and
need to be tailored. No single study design or evidence hierarchy is
useful in all situations [41]. Epidemiology has a broad range of study
designs and analytic approaches in its tool chest and the tools used
for collecting and synthesizing evidence must be appropriate and
feasible for the question being asked.

Interventions must be tested and evidence summarized

As interventions are implemented, they must be tested. Epide-
miology, statistics, and other disciplines have helped to improve the
confidence with which individual studies and bodies of evidence
support conclusions about whether interventions lead to changes
in outcomes. These approaches typically involve using epidemio-
logic criteria for strengthening conclusions about causal inferences,
an early exemplar of which is the 1964 Surgeon General’s report on
smoking and health [23]. Many examples have also been applied to
evaluating interventions in both the medical [42] and social sci-
ences [43]. Good quality summaries of the scientific evidence for
system, policy, and environmental approaches in youth tobacco
control exist for both clinical [40,44] and community interventions
[7,38] and can be found in Surgeon General reports [45] and the
Community Guide [38]. These two resources nicely illustrate the
strengths and weaknesses of the main approaches to reviewing
scientific evidence (narrative and systematic reviews). Narrative
reviews such as Surgeon General reports provide panoramic and
detailed overviews of a topic, whereas systematic reviews com-
plement narrative reviews by explicitly limiting potential biases in
how studies are identified, interpreted, and synthesized as well as
providing better information on effect sizes [46]. In addition, all
public health action will not be based on current high-quality sci-
entific evidence. Resources like CDC’s best practices allow scaled
coordinated action in the absence of robust evidence, approaches
that can then be tested.

Enact policies and programs relevant to youth and engage
multiple stakeholders

Epidemiologic studies have shown that most smokers begin as
adolescents or young adults and if they were nonsmokers through
their mid-20s, they were unlikely to become smokers. This key
recognition made it clear that long-term tobacco control must
prevent initiation of smoking among youth. This recognition called
for more information about effective interventions in this target age
group. Social scientists who had been studying youth contributed
critical insights into their motivations, behaviors, and social norms
and suggested interventions to affect them. Economists studied
their sensitivity to the price of cigarettes. Lawyers helped formu-
late, enact, and implement policies and regulations. Economic
modelers forecast the impacts of programs and policies. New
information, often filtered through the media, empowered advo-
cacy groups, deflected misleading claims from industry [47], and
strengthened the will of policy makers. What emerged was a
concerted effort to change the environments around smokers. The
range of interventions included clean indoor air laws banning
smoking from schools, workplaces, and other public places, in-
creases in tobacco taxes, laws regulating promotion of tobacco
products, and counter-advertising. Success begot new questions,
new studies, new interventions, new evaluations, and new pro-
grams, establishing an iterative process where studies facilitated
adoption and implementation of programs and policies and those
interventions presented new natural experiments and new
opportunities to learn. Along the way, less effective approaches
gave way to more effective ones.

Turn the tables on acceptable behavior

A greater understanding of the drivers of smoking led to inno-
vative interventions. As those interventions were found to be
effective, communities began adopting them. A virtuous cycle
began. What was initially perceived to be a “right” to smoke
transformed into a “right” to be unexposed to harmful tobacco.
Acceptance of smoking as a norm became unacceptable. Epidemi-
ologists and evaluators showed the effectiveness and synergies of
these interventions and over time social norms have changed
dramatically.

In summary, great strides have been made yet the battle is far
from won. High-school students smoke at half the rate they did
15 years ago, but 18% of students continue to smoke [48]. It is up to
epidemiologists, fellow scientists, practitioners, and advocates to
assure that strategies that are known to work are fully imple-
mented and to continue to find more successful solutions that can
further lower the incidence of youth smoking. Interventions, no
matter how effective and well documented, cannot achieve their

http://apps.nccd.cdc.gov/statesystem/HighlightReport/HighlightReport.aspx
http://apps.nccd.cdc.gov/statesystem/HighlightReport/HighlightReport.aspx


M.C. Aldrich et al. / Annals of Epidemiology xxx (2014) 1e66
promise if not fully implemented. Even for tobacco, where an
enormous amount is known about effective community inter-
vention, much work is left to be done [6]. We can take pride in our
progress, but the need for better smoking interventions remains.

Acknowledgment

The authors thank Terry Pechacek for his thoughtful comments
and feedback. Dr. Bertha Hidalgo was funded by the NHLBI, UAB Sta-
tistical Genetics Postdoctoral Training Program, grant 5T32HL072757.
Dr.Melinda Aldrichwas supported by aNIH/NCI 5K07CA172294 grant.

References

[1] Brownson RC, Fielding JE, Maylahn CM. Evidence-based public health: a
fundamental concept for public health practice. Annu Rev Public Health
2009;30:175e201.

[2] Brownson R, Baker E, Leet T, Gillespie K, True W. Evidence-based public health.
2nd ed. NY: Oxford University Press; 2010.

[3] Samet JM. Epidemiology and policy: the pump handle meets the new mil-
lennium. Epidemiol Rev 2000;22:145e54.

[4] Lomas J, Culyer T, McCutcheon C, McAuley L, Law S. Conceptualizing and
combining evidence for health system guidance. Canadian Health Services
Research Foundation; 2005.

[5] Galea S. An argument for a consequentialist epidemiology. Am J Epidemiol
2013;178:1185e91.

[6] In: The Health Consequences of Smoking-50 years of progress: a report of the
surgeon general. 2014; Atlanta (GA)

[7] U.S. Department of Health and Human Services. Preventing tobacco use
among youth and young adults. A report of the Surgeon General. Atlanta: U.S.
Department of Health and Human Services; 2012.

[8] Chung PJ, Garfield CF, Rathouz PJ, Lauderdale DS, Best D, Lantos J. Youth tar-
geting by tobacco manufacturers since the Master Settlement Agreement.
Health Aff 2002;21:254e63.

[9] Cummings KM, Morley CP, Horan JK, Steger C, Leavell NR. Marketing to
America’s youth: evidence from corporate documents. Tob control
2002;11(Suppl 1):15e7.

[10] Josefson D. Tobacco company targeted marketing campaign at teenagers. BMJ
1998;316:330.

[11] Lovato C, Linn G, Stead LF, Best A. Impact of tobacco advertising and promo-
tion on increasing adolescent smoking behaviours. Cochrane Database Syst
Rev 2003;(4):CD003439.

[12] Perry CL. The tobacco industry and underage youth smoking: tobacco industry
documents from the Minnesota litigation. Arch Pediatr Adolesc Med
1999;153:935e41.

[13] US Department of Health and Human Services. How tobacco smoke causes
disease: The biology and behavioral basis for smoking-attributable disease: a
report of the Surgeon General. Atlanta, GA: US Department of Health and
Human Services; 2010.

[14] Centers for Disease Control. Tobacco use among middle and high school stu-
dents - United States, 2000-2009.

[15] Epstein JA, Botvin GJ, Diaz T. Ethnic and gender differences in smoking
prevalence among a longitudinal sample of inner-city adolescents. J Adolesc
Health: Official Publ Soc Adolesc Med 1998;23:160e6.

[16] Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the future:
national survey results on drug use, 1975-2010. In: Secondary School Stu-
dents, Volume 1. Bethesda, MD: National Institutes of Health, National Insti-
tute on Drug Abuse; 2002.

[17] Kopstein A. Tobacco use in America: findings from the 1999 National
Household Survey on Drug Abuse (Analytic Series: A-15, DHHS Publication No.
SMA 02-3622). Rockville, MD: Substance Abuse and Mental Health Services
Administration, Office of Applied Studies; 2001.

[18] Nelson D, Giovino G, Shopland D, Mowery P, Mills S, Eriksen M. Trends in
cigarette smoking among US adolescents, 1974 through 1991. Am J Public
Health 1995;85:34e40.

[19] Griesler P, Kandel D, Davies M. Ethnic differences in predictors of initiation
and persistence of adolescent cigarette smoking in the National Longitudinal
Survey of Youth. Nicotine Tob Res 2002;4:79e93.

[20] Headen S, Bauman K, Deane G, Koch G. Are the correlates of cigarette smoking
initiation different for black and white adolescents? Am J Public Health
1991;81:854e8.
[21] Nikaj S, Chaloupka F. The effect of prices on cigarette use among youths in the
Global Youth Tobacco Survey. Nicotine Tob Res; 2013.

[22] Botvin G, Schinke S, Epstein J, Botvin E. Effectiveness of culturally focused and
generic skills training approaches to alcohol and drug abuse prevention
among minority adolescents: two-year follow-up results. Psychol Addict
Behav; 1995:183e94.

[23] US Department of Health E and Welfare. Smoking and health: report of the
advisory committee to the Surgeon General of the Public Health Service.
Washington, DC: US Department of Health, Education, and Welfare. In: Public
Health Series Publication; 1964.

[24] Sussman S, Black D, Rohrbach L. A concise history of school-based smoking
prevention research: a pendulum effect case study. J Drug Educ 2010;40:
217e26.

[25] Thompson E. Smoking education programs 1960-1976. Am J Public Health
1978;68:250e7.

[26] Flay B. Psychosocial approaches to smoking prevention: a review of findings.
Health Psychol 1985;4:449e88.

[27] United States Public Health Service Office of the Surgeon General. Youth and
tobacco: preventing tobacco use among young people: a report of the Surgeon
General. United States: Public Health Service. Office on Smoking and Health;
1995.

[28] Widome R, Samet J, Hiatt R, Luke D, Orleans C, Ponkshe P, et al. Science,
prudence, and politics: the case of smoke-free indoor spaces. Ann Epidemiol
2010;20:428e35.

[29] Office of the Surgeon General. The health consequences of involuntary
exposure to tobacco smoke: a report of the Surgeon General. 2013.

[30] National Cancer Institute. ASSIST: shaping the future of tobacco prevention
and control. In: Tobacco Control Monograph No. 16. Bethesda, MD: Depart-
ment of Health and Human Services, National Institutes of Health, National
Cancer Institute; May 2005.

[31] National Cancer Institute. Evaluating ASSIST: a blueprint for understanding
state-level tobacco control. Bethesda, MD: National Cancer Institute; 2006.

[32] White J, Bero L. Public health under attack: the American Stop Smoking
Intervention Study (ASSIST) and the tobacco industry. Am J Public Health
2004;94:240e50.

[33] Centers for Disease Control and Prevention. Best practices user guide: youth
engagement-state and community interventions. Atlanta: U.S. Department of
Health and Human Services; 2010.

[34] Thacker S, Berkelman R. Public health surveillance in the United States. Epi-
demiol Rev 1988;10:164e90.

[35] National Association of Attorneys General. Master settlement agreement
(MSA); 1998.

[36] Corey C, Wang B, Johnson S, Apelberg B, Husten C, King B, et al. Electronic
cigarette use among middle and high school students - United States,
2011e2012. In: National Center for Chronic Disease Prevention and Health
Promotion. Atlanta: MMWR; 2013.

[37] Canadian task force on the periodic health examination. The periodic health
examination. Can Med Assoc J 1979;121:1193e254.

[38] Zaza S, Briss P, Harris K. The guide to community preventive services: what
works to promote health?. New York: Oxford University Press; 2005.

[39] GRADE Working Group. Grading quality of evidence and strength of recom-
mendations. BMJ 2004;328(7454):1490.

[40] US Preventive Services Task Force. Counseling and interventions to prevent
tobacco use and tobacco-caused disease in adults and pregnant women. Ann
Intern Med 2009;150(8):551e5.

[41] Petticrew M, Roberts H. Evidence, hierarchies, and typologies: horses for
courses. J Epidemiol Community Health 2003;57:527e9.

[42] Cochrane AL. Effectiveness and efficiency: random reflections on health ser-
vices. London: Nuffield Provincial Hospitals Trust; 1972.

[43] Campbell DT and Stanley JC. 1963; Chicago: Rand McNally.
[44] Fiore M, Jaen C, Baker T, Bailey W, Benowitz N, Curry S, et al. Treating to-

bacco use and dependence: 2008 update. Clinical practice guideline. Rock-
ville, MD: US Department of Health and Human Services. Public Health
Service; 2008.

[45] Centers for Diease Control Health and Human Services. Reducing tobacco use.
A report of the Surgeon General. Executive summary. MMWR Recomm Rep
2000;49:1e27.

[46] McPheeters M, Briss P, Teutsch S, Truman B. Systematic reviews in epidemi-
ology. In - Applied epidemiology: theory to practice. 2006.

[47] Tobacco Industry Research Committee. A frank statement to cigarette
smokers. 1954.

[48] Cigarette use among high school students - United States, 1991-2009. MMWR
Morbidity mortality weekly report 2010;59:797e801.

[49] CA tobacco control timeline. TobaccoFreeCA; 2013. http://www.tobaccofreeca.
com/successes/timeline/; Accessed September 23, 2013.

http://refhub.elsevier.com/S1047-2797(14)00149-5/sref1
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref1
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref1
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref1
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref2
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref2
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref3
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref3
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref3
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref4
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref4
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref4
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref5
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref5
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref5
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref6
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref6
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref6
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref7
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref7
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref7
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref7
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref8
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref8
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref8
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref8
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref9
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref9
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref10
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref10
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref10
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref11
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref11
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref11
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref11
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref12
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref12
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref12
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref12
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref13
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref13
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref13
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref13
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref14
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref14
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref14
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref14
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref15
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref15
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref15
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref15
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref16
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref16
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref16
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref16
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref17
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref17
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref17
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref17
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref18
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref18
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref18
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref18
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref19
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref19
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref20
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref20
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref20
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref20
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref20
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref21
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref21
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref21
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref21
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref22
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref22
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref22
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref22
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref23
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref23
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref23
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref24
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref24
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref24
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref25
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref25
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref25
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref25
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref26
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref26
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref26
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref26
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref27
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref27
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref27
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref27
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref28
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref28
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref29
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref29
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref29
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref29
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref30
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref30
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref30
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref31
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref31
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref31
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref32
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref32
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref33
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref33
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref33
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref33
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref33
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref34
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref34
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref34
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref35
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref35
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref36
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref36
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref37
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref37
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref37
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref37
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref38
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref38
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref38
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref39
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref39
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref40
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref40
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref40
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref40
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref41
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref41
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref41
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref41
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref42
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref42
http://refhub.elsevier.com/S1047-2797(14)00149-5/sref42
http://www.tobaccofreeca.com/successes/timeline/
http://www.tobaccofreeca.com/successes/timeline/

	The role of epidemiology in evidence-based policy making: a case study of tobacco use in youth
	Introduction
	Epidemiology of tobacco use in youth
	Historical background of youth smoking policies and programs
	Evaluation of interventions
	Conclusion and lessons learned
	Follow the scientific evidence
	Interventions must be tested and evidence summarized
	Enact policies and programs relevant to youth and engage multiple stakeholders
	Turn the tables on acceptable behavior
	Acknowledgment
	References


