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upon methodological rigor and not the funding source or research findings.
The views expressed by conference presenters are the authors’ own and do not
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2018 Symrosia

2018 SYMPOSIA

SYM1

HEALTH EFFECTS OF ELECTRONIC CIGARETTES AND

RECOMMENDATIONS FOR RESEARCH: THE 2018 REPORT OF
THE NATIONAL ACADEMIES OF SCIENCE, ENGINEERING, AND
MEDICINE FOR THE FDA CENTER FOR TOBACCO PRODUCTS

Gideon St.Helen, PhD, University of California, San Francisco, CA, USA; Sharon
McGrath-Morrow, MD, MBA, Johns Hopkins School of Medicine, MD, USA; Adam
Leventhal, PhD, University of Southern California, CA, USA; Maciej Goniewicz,
PhD, PharmD, Roswell Park Cancer Institute, NY, USA; David Mendez, PhD,
University of Michigan, MI, USA

In 2016, the U.S. Congress directed the FDA Center for Tobacco Products (CTP)
“to conduct an in-depth evaluation of the available evidence of health effects from
e-cigarettes.” CTP contracted with the National Academies of Sciences, Engineer-
ing, and Medicine (NASEM) to conduct a comprehensive and systematic review
of the literature on short- and long-term health effects of e-cigarettes and to iden-
tify future needs for federally funded research. NASEM convened the Committee
on the Review of the Health Effects of Electronic Nicotine Delivery Systems, a
multi-disciplinary panel of scientists that included several SRNT members, which
met 5 times from January to August 2017. The Committee’s report is expected to
be released to the public in January 2018. This symposium will summarize the
newly-released report’s findings and its recommendations for future research.
Panel members will each briefly summarize the evidence and the panel’s con-
clusions and research recommendations in 5 areas: (1) exposure to the physi-
cal and chemical characteristics of e-cigarette devices, solutions, and aerosols
(Gideon St. Helen, UCSF); (2) short- and long-term health effects in e-cigarette
users (human, animal and in vitro data; Ana Navas-Acien, Columbia / Sharon
McGrath-Morrow, Johns Hopkins); (3) effect on smoking initiation and cessation
(Adam Leventhal, USC / Nancy Rigotti, Harvard Medical School); (4) harm reduc-
tion (Maciej Goniewicz, Roswell Park Cancer Institute); and (5) a computer model
of net population effects of e-cigarettes (David Mendez, University of Michigan).
Discussant: Mitchell Zeller, Director of FDA CTP. [Please note: the report’s results
and findings are confidential until its release in early 2018. Therefore, the abstracts
for the proposed symposium can discuss only the general methods used for the
review. The conclusions and recommendations cannot be revealed in these ab-
stracts but will be discussed in detail at the meeting if this symposium proposal
is accepted. We are confident that the Report’s findings will be of considerable
interest to SRNT membership.]

JUSTIFICATION: This symposium will summarize newly-released findings from
a report requested by the FDA's Center for Tobacco Products to summarize the
current state of evidence about the effects of e-cigarettes on human health and
tobacco use behavior.

FUNDING: Federal
CORRESPONDING AUTHOR: Nancy Rigotti, nrigotti@partners.org

SYM1A

PHYSICAL AND CHEMICAL CHARACTERISTICS OF
E-CIGARETTES AND EXPOSURES AMONG USERS AND
NONUSERS: FINDINGS FROM A REPORT OF THE U.S. NATIONAL
ACADEMIES OF SCIENCES, ENGINEERING, AND MEDICINE

Gideon St.Helen*, University of California, San Francisco, CA, USA

It is believed that the potential short- and long-term health effects of electronic cig-
arettes (e-cigarettes) are determined, in part, by the physical and chemical char-
acteristics of the e-liquids and aerosols emitted. It is also believed that the level
of systemic exposure to e-cigarette aerosol constituents among e-cigarette users
and non-users may play critical roles in the development of health effects. As part
of the National Academies of Sciences, Engineering, and Medicine’s (NASEM)
comprehensive and systematic review of the literature on short- and long-term
health effects of e-cigarettes, the committee reviewed the known physical and
chemical characteristics of e-liquids and e-cigarette aerosols. The committee also
reviewed what is known about levels of systemic exposure to nicotine, humec-
tants, and potentially toxic substances in both e-cigarette users and non-users, as
well as how e-cigarette device characteristics influence exposures. Dozens of pub-
lished manuscripts were included in this review, including lab-based characteriza-

tion of the chemical constituents of e-liquids and aerosols, studies on e-cigarette
aerosol physical characteristics such as particle size and concentration, studies of
changes in exposure biomarkers from use of e-cigarettes in controlled research
settings or from long-term use in their naturalistic environments, and studies of
non-users exposed to e-cigarette aerosol constituents. In addition, gaps in the
science base related to the physical and chemical characteristics of e-cigarettes
and systemic exposure to e-cigarette aerosol constituents were identified and rec-
ommendations for future tobacco regulatory science research given. An overview
of the committee’s major findings, conclusions, and recommendations, which are
confidential until January 2018, will be presented and discussed.

FUNDING: Federal

CORRESPONDING AUTHOR: Gideon St.Helen, PhD, University of California,
San Francisco, CA, USA

SYM1B

THE HEALTH EFFECTS OF E-CIGARETTES: FINDINGS FROM
A REPORT OF THE U.S. NATIONAL ACADEMIES OF SCIENCE,
ENGINEERING, AND MEDICINE

Sharon McGrath-Morrow*', Ana Navas-Acien?, Anthony Alberg®, David Savitz®*,
"Johns Hopkins School of Medicine, MD, USA, 2Columbia University Mailman
School of Public Health, NY, USA, *Hollings Cancer Center - Medical University of
South Carolina, SC, USA, “Brown University, RI, USA

The relationship between e-cigarette use and adverse health effects is just begin-
ning to be elucidated. Age of the individual, prior history of combustible tobacco
use, and underlying health conditions may influence the short and long-term health
effects of E-cigarette use. Established tobacco smokers with and without chronic
cardiovascular or respiratory diseases or cancer may benefit from switching to
e-cigarettes since reportedly, e-cigarette aerosols have fewer toxicants than to-
bacco smoke. However uncertainty surrounds other toxicants, such as carbonyls
and metals, which can be emitted from e-cigarette and can vary with voltage and
temperature. Substitution of combustible tobacco products with e-cigarettes may
also prolong nicotine addiction and increase risk of relapse. E-cigarette use among
adolescents may increase respiratory symptoms in ever users. Several endpoints
related to cardiovascular disease have been investigated comparing to both com-
bustible tobacco cigarette and control groups. The health effects of e-cigarettes on
offspring born of mothers who were users during pregnancy are also of concern.
A Committee convened by the U.S. National Academies of Sciences, Engineering,
and Medicine was asked to review the evidence available regarding the health
effects of e-cigarettes, with a special focus on e-cigarette users who are (1) adults
with underlying chronic diseases, (2) youths, or (3) pregnant women (and fetus).
The Committee systematically reviewed and synthesized evidence from compre-
hensive meta-analytic reviews and original empirical articles addressing these
topics with a focus on respiratory disease, cardiovascular disease, cancer and
early life effects. Evidence on potential mechanisms was also reviewed. Following
the evidence review, the committee made research recommendations on how the
short- and long-term health risks associated with e-cigarette initiation and ongoing
use should be evaluated. These focused on current gaps and needs, particular-
ly related to FDA's regulation of e-cigarettes. The Committee’s conclusions and
research recommendations, which are confidential until the Report’s release in
January 2018, will be presented.

FUNDING: Federal

CORRESPONDING AUTHOR: Sharon McGrath-Morrow, MD, MBA, Johns Hop-
kins School of Medicine, MD, USA
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SYM1C

THE EFFECT OF E-CIGARETTE USE ON COMBUSTIBLE
CIGARETTE SMOKING INITIATION AND CESSATION: FINDINGS
FROM A REPORT OF THE U.S. NATIONAL ACADEMIES OF
SCIENCES, ENGINEERING, AND MEDICINE

2018 Symrosia

Adam Leventhal*', Nancy Rigotti?, '"University of Southern California, CA, USA,
2Harvard Medical School, MA, USA

A critical determinant of the public health impact of e-cigarettes is whether and to
what extent e-cigarette use influences combustible cigarette smoking. To date, two
types of transitions between e-cigarette use and combustible tobacco smoking
have been investigated, each of which were reviewed in-depth by a Committee
convened by the U.S. National Academies of Sciences, Engineering, and Medi-
cine: (1) The effect of e-cigarette use on smoking initiation and progression among
adolescents and young adults; and (2) The effect of e-cigarette use on smoking
cessation among adults. For initiation and progression as well as for cessation,
the Committee systematically reviewed and synthesized evidence from compre-
hensive meta-analytic reviews and original empirical articles addressing these
topics. Dozens of articles were identified, which addressed a collective evidence
base including various types of studies. For cessation, evidence included (but was
not limited to) randomized controlled trials testing the effects of e-cigarette use
on smoking cessation outcomes. For cessation as well as initiation and progres-
sion, evidence included observational studies that investigated the association of
e-cigarette use with combustible tobacco use. For the observational studies, the
Committee considered a number of methodological factors when considering the
strength of evidence, including the e-cigarette and combustible cigarette use as-
sessment strategy, method of addressing potential confounding influences on the
association, and the conceptual plausibility of the association. Population trends in
the prevalence of combustible tobacco and e-cigarette use across time were also
considered. Based on the totality of evidence, the Committee rendered conclu-
sions regarding the effect of e-cigarette use on smoking initiation and progression
as well as on cessation. Research recommendations were provided. An overview
of the committee’s major findings, conclusions, and recommendations, which are
confidential until January 2018, will be presented and discussed by Drs. Leventhal
(initiation) and Rigotti (cessation).

FUNDING: Federal

CORRESPONDING AUTHOR: Adam Leventhal, PhD, University of Southern Cal-
ifornia, CA, USA

SYM1D

E-CIGARETTES AS A HARM REDUCTION TOOL.: FINDINGS FROM
A REPORT OF THE U.S. NATIONAL ACADEMIES OF SCIENCE,
ENGINEERING, AND MEDICINE

Maciej Goniewicz*, Roswell Park Cancer Institute, NY, USA

Although smoking cessation is currently the only guaranteed way to reduce the
harm caused by tobacco smoking, a secondary tobacco control approach may
be to reduce the harm from continued nicotine use amongst smokers unable or
unwilling to quit. In general, harm reduction policies attempt to diminish the dam-
aging effects of a particular behavior without aiming to eliminate the behavior itself.
Switching to modified risk tobacco products (MRTPs), including e-cigarettes, is a
prevalent reduction/cessation approach among smokers of combustible tobacco
cigarettes. The report by a Committee convened by the National Academies of
Sciences, Engineering, and Medicine addresses issues related to e-cigarette use
to reduce the harms associated with cigarette smoking. The Committee reviewed
studies that prospectively evaluated changes in health outcomes, including pul-
monary and cardiovascular functions, among smokers who switched from com-
bustible tobacco cigarettes to e-cigarettes. Both longitudinal observational and
cross-over experimental studies were included in the review. Cross-sectional and
longitudinal studies that compared exposure to nicotine and toxicants in tobacco
smokers who substituted their combustible tobacco cigarettes with e-cigarettes
were also reviewed. The Committee also evaluated evidence from in vitro and
animal studies on the toxic and harmful effect of e-cigarettes compared to combus-
tible tobacco cigarette. Toxicant levels in e-cigarette aerosol and tobacco smoke
were also compared. Following the evidence review, the committee made con-
clusions about the harm reduction potential of e-cigarettes and offered research
recommendations focused on current gaps and needs, with an aim to inform FDA's
regulation of ENDS. The Committee’s conclusions and research recommenda-
tions, which are confidential until the Report’s release in January 2018, will be
presented.

FUNDING: Federal

CORRESPONDING AUTHOR: Maciej Goniewicz, PhD, PharmD, Roswell Park
Cancer Institute, NY, USA

SYM1E

MODELLING THE PUBLIC HEALTH EFFECTS OF ELECTRONIC
CIGARETTES: FINDINGS FROM A REPORT OF THE U.S.
NATIONAL ACADEMIES OF SCIENCE, ENGINEERING, AND
MEDICINE

David Mendez*, University of Michigan, MI, USA

The emergence of electronic cigarettes (e-cigarettes) in the market has created
controversy among the public health community. Some think that they represent
a much less harmful alternative to combustible tobacco and can be used as an
effective smoking cessation aid. Others claim that these products are inducing to
smoke youths who otherwise would not start the behavior. Additionally, some ar-
gue that the uncertainty about the future potential harm of e-cigarettes is too big to
deem these products harmless or even substantially less harmful that combustible
tobacco. This work does not intend to address the validity of these different points
of view, but rather to explore their combined effect on a single population health
metric: future life-years saved or lost due to e-cigarettes. As part of the U.S. Na-
tional Academies of Science, Engineering and Medicine’s Report on e-cigarettes,
we used a well-established population dynamics model of smoking prevalence
and health effects to consider a set of scenarios, varying the relative risk and
smoking initiation and cessation effects of e-cigarettes within a range of possi-
ble values supported by the literature. For smoking initiation effects, we consider
scenarios ranging from 0% to 50% increase in the smoking initiation rate due to
e-cigarettes. For smoking cessation effects, we consider scenarios ranging from a
5% decrease to a 15% increase in the smoking cessation rate due to e-cigarettes.
And for mortality risk, we consider scenarios raging from e-cigarettes being totally
harmless up to imposing 50% of the risk of combustibles. In total, we produce
eighty five different scenarios combining these assumptions and compute cumula-
tive population size by the years 2050 and 2070. We then compare these figures to
those under a scenario where e-cigarettes do not exist and report the differences.
The results, which will be presented, will be helpful to the public and policy-makers
in understanding the range of potential future health effects of electronic cigarettes
on the population.

FUNDING: Federal

CORRESPONDING AUTHOR: David Mendez, PhD, University of Michigan, MI,
USA

SYM2

COMMUNICATING SCIENCE TO POLICYMAKERS

David Holtgrave, PhD, Johns Hopkins Bloomberg School of Public Health, MD,
USA; Kenneth Warner, PhD, University of Michigan School of Public Health, M,
USA; Betsy Brock, MPH, Association for Nonsmokers-Minnesota, MN, USA;
Natalie Hemmerich, JD, Ohio State University, OH, USA

Evidence-based public health is manifest in the field of tobacco control, especially
given FDA's imperative to generate science-based tobacco regulatory policy. This
symposium will provide an overview of how to frame research for policymakers as
well as three case studies on how the translation of science has informed policy
decisions. First, Dr. Holtgrave will address gaps from the dissemination of sci-
ence in academia and provide an overview of how science can be developed and
interpreted in order to inform policymakers through quantitative policy analyses.
Second, Dr. Warner will provide details on how science successfully influenced
Congress to retain the federal excise tax on cigarettes and to increase excises
tax at the state-level. Third, Ms. Brock will discuss the campaign that advocacy
groups in Minnesota founded to restrict the sale of menthol tobacco products and
the ways in which science was used to advocate for these restrictions. Fourth, Ms.
Hemmerich will provide evidence-based findings on how emotions influence the
decision-making process of consumers and how behavioral researchers and pub-
lic health lawyers can work together to uphold evidence in court, especially in the
field of tobacco regulatory science. Finally, Mr. Jenson, the discussant, will sum-
marize the main points of each presentation, discuss how tobacco professionals
across disciplines can collaborate, and provide future directions on how science
can be used to inform policy.

: z oo SO SO0 SO0

SO

SO

SO0

SO0

SO SO




JUSTIFICATION: This symposium utilizes a broad conceptual framework as well
as three case studies on how science can be developed, disseminated, and trans-
lated to be more informative to tobacco control policy decision-making.

FUNDING: Unfunded
CORRESPONDING AUTHOR: Nicole Nicksic, nenicksic@vcu.edu

SYM2A

FRAMING RESEARCH FOR PUBLIC HEALTH POLICYMAKERS
David Holtgrave*, Johns Hopkins Bloomberg School of Public Health, MD, USA

Evidence-based public health is manifest in the field of tobacco control, especial-
ly given FDA's imperative to generate science-based tobacco regulatory policy.
Gaps remain, however, in the ways in which science is developed and dissem-
inated in traditional academic settings and what is needed by policy and other
decision makers. The goal of this presentation is to provide a broad conceptual
framework of the ways in which science can be developed, disseminated, and
translated to be more informative to policy decision-making, using examples from
tobacco control and other fields (e.g., HIV). This framework outlines the rationale
for incorporating quantitative policy analytic tools (including evidence synthesis,
cost, and cost-effectiveness analysis) in translation and dissemination activities
of a research study. Using quantitative policy analysis as a bridge between ba-
sic scientific information and policy and programmatic decision makers facilitates
the technology transfer process by directly incorporating the information needs of
these decision makers in the process.

FUNDING: Unfunded

CORRESPONDING AUTHOR: David Holtgrave, PhD, Johns Hopkins Bloomberg
School of Public Health, MD, USA

SYM2B

CIGARETTE TAXATION: A HISTORIC TOBACCO CONTROL
SCIENCE-TO-POLICY SUCCESS STORY

Kenneth Warner*, University of Michigan School of Public Health, MI, USA

Prior to the mid-1980s, public health professionals strongly opposed using taxation
to discourage smoking. They believed smokers should respond to intrinsic consid-
erations — especially their own health — rather than extrinsic considerations such
as cigarette price. As well, they believed that smokers were addicted and would
not quit due to a higher price. Two economic studies in the early ‘80s presented
evidence to the contrary, but as technical papers, they received little attention in
the public health and policy communities. What followed represents one of the
most successful science-to-policy stories in tobacco control history, one directly
involving SRNT members at all stages. A Harvard institute held a cigarette excise
tax conference in April 1985 in Washington, DC. The conference included a paper
that translated the findings from the technical economic studies for a broader lay
audience. The paper concluded that hundreds of thousands of deaths would result
from halving the federal excise tax, legislated by Congress to take effect in Octo-
ber. Immediately before a Senate hearing on the tax in September, the Harvard
institute delivered the conference report to all members of Congress. Media cov-
erage was extensive the day before the hearing. Led by the Coalition on Smoking
and Health, tobacco control advocates had been activated to lobby Congress and
the media. The compelling message, along with carefully orchestrated political
pressure, contributed to a vote by Congress to maintain the tax. Subsequent publi-
cation of the conference paper in JAMA created additional publicity on the utility of
the tax. States employed the paper’s methods to support state excise tax increas-
es. Led by the Non-Smokers’ Rights Association, Canadian activists used the US
evidence to successfully promote provincial and federal tax increases. Since then,
the research and analytical methods and the lobbying strategies have been adopt-
ed in scores of countries. The value of excise taxation in reducing smoking has
been enshrined in the FCTC. Science, and its effective communication to policy
makers, has made tobacco taxation a first principle of tobacco control worldwide.

FUNDING: Unfunded

CORRESPONDING AUTHOR: Kenneth Warner, PhD, University of Michigan
School of Public Health, MI, USA

2018 Symrosia

SYM2C

RESEARCH IN ACTION: USING DATA TO ADVOCATE FOR A
MENTHOL TOBACCO RESTRICTION IN MINNEAPOLIS

Betsy Brock*', Kristen Werner!, LaTrisha Vetaw? Molly Moilanen®, Barbara
Schillo®, 'Association for Nonsmokers-Minnesota, MN, USA, 2NorthPoint Health
and Wellness Center, MN, USA, °ClearWay Minnesota, MN, USA

In August 2017, the Minneapolis City Council voted to restrict the sale of menthol
tobacco products to adult-only tobacco and liquor stores. This policy, which will go
into effect in August 2018, was the result of a two-year campaign led by a diverse
coalition of community advocates. The campaign, Beautiful Lie Ugly Truth, was
well grounded in data that made the case for 1) why a menthol restriction was
needed and 2) how the policy would impact tobacco use and tobacco retailers. The
campaign for a menthol sales restrictions used data collected from a wide variety
of sources. National and state prevalence data were used to make the case for
how menthol tobacco impacts the health of diverse communities. Data from the
tobacco document archives were used to illustrate how the tobacco companies
specifically targeted African Americans with menthol marketing. An online survey
data of local menthol smokers assessed the potential impact of menthol restric-
tions on purchasing behavior. An analysis of convenience store data on national
and regional trends of tobacco sales compared to store profit as well as to other
top categories such as packaged food and beverages was conducted to counter
opposition arguments that the policy would irreparably harm local businesses. To-
bacco industry and convenience store lobbyists aggressively opposed this policy
and partnered heavily with local retailers to block its passage. The contribution of
data to the successful passage of this landmark local policy will be shared and
lessons learned will be discussed. Examples of campaign materials will be shared
to illustrate how data were used in a real world policy setting to influence policy
makers and counter opposition arguments. An overview of planned future evalua-
tion efforts to assess the impact of the policy will be provided.

FUNDING: Nonprofit grant funding entity

CORRESPONDING AUTHOR: Betsy Brock, MPH, Association for Nonsmok-
ers-Minnesota, MN, USA

SYM2D

EMOTION IN THE LAW AND THE LAB: THE CASE OF GRAPHIC
CIGARETTE WARNINGS

Ellen Peters’, Abigail Evans?, Natalie Hemmerich*', Micah Berman', 'Ohio State
University, OH, USA, ?Battelle, MD, USA

OBJECTIVE: The decision in RJ Reynolds v FDA (2012) to invalidate the FDA's
proposed graphic health warnings was based in part on the reasoning that the
proposed graphic warnings cued emotional responses, and therefore, could not
be considered “factual.” However, this reasoning demonstrated the courts’ fun-
damental misunderstanding of current behavioral science research. METHODS:
In contrast to the courts’ artificial separation of emotions from fact, we synthesize
and interpret relevant research in basic decision sciences and describe an evi-
dence-based characterization of how emotions influence consumer decision-mak-
ing through multiple mechanisms. We then explore how behavioral research gets
“lost in translation” in the legal process. RESULTS: We recommend ways that
behavioral scientists can work with attorneys to interpret behavioral research ef-
fectively to benefit the legal process. For science-based tobacco regulation to sur-
vive legal challenges from the tobacco industry, courts must have access to, and
be able to understand and apply the relevant research. Accordingly, behavioral
laboratory researchers must consider the courts as an additional audience when
designing research and reporting results. CONCLUSION: Researchers seeking to
influence policy should work closely with public health lawyers to have the greatest
impact on the legal system.

FUNDING: Federal

CORRESPONDING AUTHOR: Natalie Hemmerich, JD, Ohio State University,
OH, USA
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SYM3

THE IMPACT OF WATERPIPE CONSTITUENTS, COMPOUNDS,
AND DESIGN FEATURES ON TOXICITY: A CALL FOR
REGULATORY ACTION

Wasim Maziak, MD, PhD, Florida International University, FL, USA; Marielle
Brinkman, BS, Battelle Public Health Center for Tobacco Research, OH, USA;
Cindy Hauser, PhD, Davidson College, NC, USA; Karen Bernd, PhD, Davidson
College, NC, USA; Laura Stroud, PhD, Brown University, RI, USA

2018 Symrosia

Tobacco use remains the leading preventable cause of death throughout much of
the world. Waterpipe tobacco use - formerly a traditional habit among men in the
Eastern Mediterranean (EM) - has spread across the globe. Waterpipe tobacco
smoking is most prevalent among young people and women who perceive it as
less harmful than cigarettes. The last two decades have witnessed a large amount
of research on the prevalence, determinants, constituents, and health effects of
waterpipe tobacco smoking. In response to these worrisome trends, the FDA has
recently extended its regulatory authority under the Family Smoking Prevention
and Tobacco Control Act (TCA) through a deeming rule to include waterpipe prod-
ucts. Accordingly, the FDA Center for Tobacco Products (CTP) now regulates the
manufacture, import, packaging, labeling, promotion, sale, and distribution of wa-
terpipe tobacco, charcoal, parts and accessories. This development creates the
need for evidence to guide the FDA into effective regulations to curb waterpipe
spread. In this symposium, researchers present their novel results about constit-
uents, compounds, and design features of waterpipes that impact the toxicity of
waterpipe tobacco products and smoke, all of which are relevant to its regulation.
Dr. Maziak will present results from a study that evaluated the effects of flavors on
subjective experiences, toxicant exposure and puffing behaviors. Ms. Brinkman
will present results from a cross-over study that examined waterpipe smokers’ ex-
posures while using waterpipe accessories advertised to reduce harm. Dr. Hauser
will describe how the constituents and design of waterpipes impact the physical
properties of smoke particles. Dr. Bernd will discuss the effects of constituents
of waterpipes on the cytotoxicity of waterpipe tobacco smoke on alveolar cells.
Finally, Dr. Stroud will describe perceptions and preferences for waterpipe flavors
among pregnant tobacco users and non-users.

JUSTIFICATION: The novel studies presented in this symposium on waterpipe
will provide guidance to the FDA in terms of regulating waterpipes and their com-
ponents.

FUNDING: Federal
CORRESPONDING AUTHOR: Eva Sharma, evasharma@westat.com

SYM3A

ROLE OF FLAVOR IN WATERPIPE EXPERIENCE, EXPOSURES,
AND SMOKING BEHAVIOR

Ziyad Ben Taleb, Raed Bahelah, Rana Jaber, Mayra Vargas-Rivera, Olatokunbo
Osibogun, Mohammed Ebrahimi-Kalan, Wasim Maziak*, Florida International
University, FL, USA

INTRODUCTION: Flavored waterpipe (WP) tobacco is the main type of tobacco
used by young WP smokers globally, and a major factor attracting youth to smoke
WP. However, evidence regarding the effect of limiting flavor on WP smokers’ ex-
perience continues to be lacking. This study aims at evaluating the effect of flavor
manipulation on WP smokers’ subjective experiences, exposure to toxicants, and
puffing behavior. METHOD: Forty-four WP smokers (29 experienced; 15 begin-
ners) completed two, 45-minute ad libitum smoking sessions (preferred flavor vs
non-flavored tobacco) in a randomized crossover design. Participants completed
survey questionnaires assessing subjective smoking experience. WP smoking to-
pography was recorded continuously throughout the smoking sessions. Plasma
nicotine and exhaled carbon monoxide (CO) were measured before and after each
smoking session. RESULTS: Participants had a mean age of 22.3 (SD=3.1) years
and were primarily male (65.3%). Compared with non-flavored tobacco condition,
we documented enhanced subjective smoking measures of satisfaction, calm-
ness, taste, concentration, likeness, similarity to own flavor (p values <0.05) and
greater number of puffs (p=0.03) during the flavored tobacco smoking condition.
No significant differences were observed for exhaled CO between the flavored
(29.2+4.9ppm) and non-flavored tobacco conditions (35.1+4.2ppm). Compared
with beginners, experienced WP smokers had a greater plasma nicotine boost for
the flavored tobacco condition (13.1.5+2.1 ng/mL versus 4.3+1.7 ng/mL; p= 0.02).
CONCLUSION: This study demonstrates the effect of limiting WP tobacco flavor
on WP smokers’ experiences and exposures. It shows that eliminating flavor can
result in substantial changes in WP smoking experience, behavior, and exposure,

and provides a strong rationale for regulating flavoring to curb WP smoking among
youth.

FUNDING: Federal

CORRESPONDING AUTHOR: Wasim Maziak, MD, PhD, Florida International
University, FL, USA

SYM3B

COMPARISON OF WATERPIPE SMOKERS’ EXPOSURES WHEN
USING HARM REDUCTION ACCESSORIES

Marielle Brinkman*', Hyoshin Kim', Stephanie Buehler', Anna Adetona’, Sydney
Gordon', Pamela Clark?, 'Battelle Public Health Center for Tobacco Research, OH,
USA, 2University of Maryland, MD, USA

OBJECTIVES: We examined two waterpipe (WP) tobacco smoking accessories
advertised to reduce harm to determine if they result in lower levels of biomarkers
of acute exposure compared to the control. METHODS: We conducted a cross-
over study of 36 experienced WP smokers using a research grade WP (RWP) in
the laboratory in three configurations: standard (i.e., control, with quick-light char-
coal), standard with electric heating, and standard equipped with bubble diffuser.
We collected smoking topography, environmental CO, heart rate and biomarkers
of acute exposure, including expired air CO, exhaled benzene, and plasma nico-
tine boost. RESULTS: The heating source had the greatest effect on exposures.
Smoker’s plasma nicotine, heart rate, and benzene and CO boost were all signifi-
cantly lower when using an electric heating source compared to control. Howev-
er, on average smokers puffed more intensely, took significantly more and larger
volume puffs for a larger total puffing volume (1.8 times larger, p <0.0001) when
using the electric heat source compared to the charcoal control; plasma nicotine
boost measurements indicated this was likely due to lower mainstream nicotine
delivery with the electric heating. CONCLUSIONS: This is the first study to report
evidence of WP smokers engaging in compensation (increased and more intense
puffing) to make up for the decreased mainstream nicotine delivery from the same
tobacco heated with an electric device compared to quick-light charcoal. The re-
sults support the regulation of WP components and that evaluations of modified
or reduced risk claims should include human studies and not be based solely on
machine smoking yields.

FUNDING: Federal

CORRESPONDING AUTHOR: Marielle Brinkman, BS, Battelle Public Health Cen-
ter for Tobacco Research, OH, USA

SYM3C

IMPACT OF SHISHA CONSTITUENTS, HEATING METHOD, PIPE
HEIGHT, AND HOSE LENGTH ON PARTICLE CONCENTRATIONS
AND SIZE DISTRIBUTIONS IN WATERPIPE TOBACCO SMOKE

Cindy Hauser*, David DeGrood, Sarah Coats, Ronnae Mailig, Sam Lidsky,
Davidson College, NC, USA

SIGNIFICANCE: Shisha’s complex tobacco and flavoring matrix and indirect heat-
ing versus combustion of tobacco seen in cigarettes, may present unknown health
hazards in waterpipe tobacco smoke (WTS). We are focused on how waterpipe
use and design impact the physical properties WTS particles. Waterpipes can be
viewed as mini atmospheric systems where vapors condense into particles and
particles increase or decrease in size or number due to coagulation, agglomer-
ation, condensation or evaporation. Not only do the glycerol, syrup and tobacco
constituents, and heating method contribute to the formation of WTS particles but
the waterpipe’s height and hose length could impact particle aging processes. We
present the results of systematic investigations into how the different constituents
within shisha as well as the use of charcoal or an electronic heating source con-
tribute to the distribution and concentration of the particulate component of WTS.
METHODS: Commercial waterpipes were smoked (Beruit method) with a TSI En-
gine Exhaust Particle Sizer (EEPS) sampling particles from 5.3 to 530 nm at rate
of 10Hz. Particle distributions and concentrations were evaluated during 50 minute
sessions with an empty head, Teflon with glycerol, Teflon with shisha syrup or 10
g shisha, using charcoal or electronic (e-) charcoal heating. RESULTS: During
the first 10min particles grow in size and number regardless of heating source or
constituents in the head. The use of charcoal generates an initial concentration of
106 particles/cm?® with a mean diameter of 30 nm that increases to 6 x 10° particles/
cm?® with a mean diameter of 190 nm. The particle size distributions for syrup or
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glycerol are similar to shisha but the concentration of particles generated is 6x low-
er. E-charcoal heating does not show the 30 nm mode and has 10x lower particle
concentrations, but demonstrates similar growth to 190 nm over a session. Studies
with increasing pipe height and length show decreasing concentrations and mean
particle diameter. These results, therefore, inform toxicity studies, and provide in-
formation critical to understanding the formation and aging of particles in WTS.

FUNDING: Federal
CORRESPONDING AUTHOR: Cindy Hauser, PhD, Davidson College, NC, USA

SYM3D

SHISHA CONSTITUENTS AND HEATING METHOD AFFECT
THE CYTOTOXICITY OF WATERPIPE TOBACCO SMOKE ON
ALVEOLAR CELLS

Karen Bernd*!, John Cook', Noa Schork', Shi Chen', Chisom Odoemena?,
Hannah Stadtler', 'Davidson College, NC, USA, 2Central Piedmont Community
College, NC, USA

SIGNIFICANCE: The continued increase in worldwide waterpipe tobacco smok-
ing, especially among younger demographic groups, has prompted expanded re-
search into the relative safety of this lifestyle choice. Our study reports the effect of
different shisha components on cell viability using a smoking apparatus optimized
to model waterpipe tobacco smoke impacting lung cells. In contrast to others, we
incorporate cellular exposure at the air-liquid interface at airflows more similar to
those in the alveolae and under conditions allowing chemical and physical effects
of particle exposure to be examined. METHODS: L2 cells (type Il pneumocytes)
were seeded at 10° cells per Transwell filter and exposed to ambient air (A), or
smoke generated by charcoal heating shisha (C+S), extracted syrup on Teflon
(CSyT), glycerol on Teflon (CGT), or dry Teflon (CT) following the standard Beirut
smoking protocol with a medium pipe (23”) and Tygon® 2375 hose (72”). After a
24hr recovery period with the air-liquid interface maintained, the treatments’ ef-
fects were analyzed by normalizing the average value for three technical replicates
against that of mock-exposed cells from the same experimental run. Data present-
ed are the mean of normalized data from three experimental runs + SD. One way
ANOVA or Kruskal Wallis rank sum test statistical analyses were performed, as
indicated by variances. Two cell viability metrics were used, membrane permeabil-
ity (CellTiter Fluor, Promega) and endocytic ability (Neutral red dye uptake, NRU).
RESULTS: C+S smoke resulted in a 60% decrease in membrane permeability
(n=3, p=0.049) and a 74% decrease in endocytosis (n=3, p=0.050). CGT and CT
smoke did not have a significant effect on cellular viability. The role of shisha syrup
and initial volatilization of whole shisha versus damage caused by a 1hr smoking
session informs our model of harm due to waterpipe smoking. CONCLUSIONS:
Our data indicate whole shisha smoke, but not all of its constituents causes greater
than 30% decrease in viability and, therefore, meets the NIH definition of cytotox-
icity.

FUNDING: Federal; Academic Institution

CORRESPONDING AUTHOR: Karen Bernd, PhD, Davidson College, NC, USA

SYM3E

PERCEPTIONS AND PREFERENCES FOR WATERPIPE
TOBACCO FLAVORS IN PREGNANT MOTHERS: A NOVEL
CORRESPONDENCE ANALYSIS APPROACH

Laura Stroud*', George Papandonatos’, Tessa Kehoe?, Margaret Bublitz', Lori
Scott-Sheldon’, 'Brown University, RI, USA, ?The Miriam Hospital, RI, USA

SIGNIFICANCE: Little is known regarding perceptions and preferences for flavors
in vulnerable populations. We used a correspondence analysis (CA) approach
to elucidate perceptions and preferences for waterpipe tobacco (WPT) flavorings
in a racially/ethnically diverse sample of pregnant tobacco users and non-users.
METHODS: 100 pregnant women (50% tobacco users, Mage= 26; 55% minorities;
66% low income) recruited from a larger study of perinatal smoking and fetal
toxicity. Detailed interviews assessed preferences for and use of WPT flavors.
RESULTS: Rates of lifetime, preconception, and pregnancy WPT use was 83,
18, and 11%, respectively. Fruit and mint were the most commonly used flavors.
Pregnant mothers showed significant differences in liking, attractiveness, interest,
and intentions to use WPT across flavors (x?241.4, ps <.02), with greatest pref-
erence for fruit, candy, mint, and alcoholic drinks, mid-level preferences for spice
and non-alcoholic drink flavors (e.g., chocolate, coffee), and lowest preference for
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tobacco flavors. There were no differences in perceptions of health risks across
flavors. A latent factor mapping technique (biplots) from a CA of a contingency
table was used to simultaneously identify (a) clustering of flavors by perception
scale, (b) clustering of perception scales by flavors, and (c) clustering of partic-
ipants (e.g. user vs. non-user) across flavors/perceptions. Liking for, perceived
attractiveness of, interest in, and intentions to use fruit, candy, mint, and alcoholic
drink flavors significantly differentiated WPT users from non-users (ps<.05). Inter-
est and intentions to use non-alcoholic drink flavors also significantly differentiated
users from non-users (ps<.05), while liking and perceived attractiveness for these
flavors did not differentiate users from non-users. CONCLUSIONS: Results high-
light high rates of WPT use in pregnant women, increased preference for fruit and
mint flavors, and links between preferences for sweet flavors and use of WPT in a
highly vulnerable population. Results also highlight the utility of CA for elucidating
clustering of flavor perceptions and preferences in novel tobacco products.

FUNDING: Federal
CORRESPONDING AUTHOR: Laura Stroud, PhD, Brown University, RI, USA

SYM4

REACHING, ENGAGING, AND INTERVENING WITH BEHAVIORAL
HEALTH SMOKERS

Faith Dickerson, PhD, MPH, Sheppard Pratt Health Systems, MD, USA; Rebecca
Schacht, PhD, University of Maryland Baltimore County, MD, USA; Melanie
Bennett, PhD, University of Maryland Medical School, MD, USA; Corinne Cather,
PhD, Maryland General Hospital, MA, USA

Smoking cessation has been a significant success story for public health. Howev-
er, disparities in smoking rates among behavioral health populations have persist-
ed. Individuals who suffer from mental health or substance abuse problems have
the highest prevalence of smoking, suffer considerable health effects attributable
to smoking, and have low quit rates. Integrated care and health systems approach-
es offer new hope for making meaningful progress in smoking cessation in this
population. This symposium highlights several programmatic, health systems in-
terventions to address cessation among behavioral health populations in diverse
healthcare settings, with a focus on implementation efforts and evaluation. The
first presentation describes intensive policy and programming efforts at a large
private psychiatric hospital to initiate cessation counseling in 12 hospital units and
improve workflow with electronic health record tracking with the goal of prolonged
post-discharge abstinence from smoking. The second describes a three-year effort
of the MDQuit Tobacco Resource Center to create and launch comprehensive
smoking cessation training and implementation program among behavioral health
populations across Maryland. Training and dissemination efforts have reached
and followed over 800 behavioral healthcare providers and over 100 agency
administrators and support staff. The third highlights two projects at VA medical
centers focusing on smoking cessation with SMI patients demonstrating access
and engagement success and the feasibility of locating SC services in mental
health settings. The fourth describes an NIH-funded comprehensive program to
reduce cardiovascular risk in SMI populations that includes a smoking cessation
intervention tailored to the readiness of the smoker. These projects increase our
understanding of how to implement programs in diverse settings to reach, en-
gage, and assist behavioral health smokers and offer results and conclusions that
demonstrate successful implementation and initial outcomes as well as continuing
challenges. Discussant: Chad D. Morris, PhD, University of Colorado

JUSTIFICATION: These presentations document successful initiatives to reach
and engage smokers with mental health and substance abuse problems.

FUNDING: State
CORRESPONDING AUTHOR: Carlo DiClemente, diclemen@umbc.edu

SYM4A

IMPLEMENTATION OF A SMOKING CESSATION PROGRAM IN A
LARGE PSYCHIATRIC HOSPITAL SETTING

Faith Dickerson*, Rachel Smolowitz, Sheppard Pratt Health Systems, MD, USA

INTRODUCTION: Sheppard Pratt is a 330-bed not-for-profit psychiatric hospital
with >9,000 admissions annually. Almost half of adult patients admitted to the
hospital report tobacco use in the previous 30 days. Until recently no smoking
cessation services were provided other than nicotine replacement therapy (NRT)
as palliative care during the smoke-free hospital stay. In late 2015 a comprehen-
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sive smoking cessation program was begun to take advantage of the enforced
abstinence in the hospital to promote long term abstinence from tobacco. METH-
ODS: Data about the implementation of the program has been collected over the
past 1.5 years. RESULTS: A smoking cessation coordinator (SCC) was hired who
developed and implemented protocols for smoking cessation counseling interven-
tions. Since the beginning of the program 2,112 patients on 12 hospital units have
received smoking cessation counseling; this represents almost 2/3 of hospital-
ized smokers. The SCC tracked patients’ motivation to quit using a brief stage of
change assessment; almost 40% expressed intent to stay quit after hospital dis-
charge. More than 80% of hospitalized smokers have also been offered a referral
for continued smoking cessation treatment at discharge, another feature of the
program. The SCC initiated changes in the electronic medical record to improve
the workflow of providing smoking cessation treatments and led several other
quality improvement projects. Training sessions for hospital staff helped to change
attitudes and to debunk myths about mental illness and smoking. A next step in the
program is planned telephone contact with tobacco users after hospital discharge
to promote continued abstinence and engagement in smoking cessation services.
CONCLUSIONS: The high percentage of tobacco users among patients admitted
to a psychiatric hospital and smoke-free hospital stay provide an opportunity for
smoking cessation services as a “teachable moment” when patients are receiving
intensive treatment. Contrary to prevailing myths, most psychiatric patients are
receptive to smoking cessation counseling and many are motivated to quit.

FUNDING: State; MD Department of Health grants to Sheppard Pratt.

CORRESPONDING AUTHOR: Faith Dickerson, PhD, MPH, Sheppard Pratt
Health Systems, MD, USA

SYM4B

SUPPORTING IMPLEMENTATION OF A STATEWIDE SMOKING
CESSATION INTERVENTION AMONG MARYLAND BEHAVIORAL
HEALTH AGENCIES

Rebecca Schacht®, Alicia Wiprovnick, Daniel Knoblach, Meagan Graydon,
Catherine Corno, Carlo DiClemente, University of Maryland Baltimore County,
MD, USA

INTRODUCTION: Efforts to address elevated rates of smoking among behavioral
health populations have been limited by healthcare providers’ lack of training in
smoking cessation interventions and ability to integrate cessation interventions
into existing clinical practices. MDQuit, an academic resource center that inter-
faces with stakeholders across Maryland to promote tobacco cessation, created
the Breaking the Habit in Behavioral Health (BH2) training program to address
these gaps. METHODS: BH2 was created as a manualized, cognitive-behavior-
al single- and multi-session treatment program that can be implemented in indi-
vidual and group formats. Additional BH2 components for healthcare providers
address screening, brief interventions, and referral to the state Quitline. Training
and materials were offered to behavioral health providers and agency staff and
administrators to facilitate agency-wide integration of smoking cessation efforts.
RESULTS: Over 900 behavioral healthcare providers, administrators, and sup-
port staff have been trained to date. Implementation rates were assessed two
and six months post-training via online surveys and a subset of trainees were
interviewed to assess implementation experiences. Preliminary analyses indicate
that providers can integrate BH2 materials into existing smoking cessation activ-
ities, but encounter agency, staff, and clinical barriers when attempting to initiate
a new treatment group, such as scheduling difficulties, staff smoking, and patient
ambivalence. CONCLUSIONS: Agency providers are interested and eager to
learn about smoking interventions but face logistical, financial, and programmatic
barriers that make implementation challenging. Potential solutions to mitigating
these barriers and creating comprehensive agency-wide programmatic and policy
interventions will be discussed.

FUNDING: State; Maryland Department of Health, Pfizer Education Grant.

CORRESPONDING AUTHOR: Rebecca Schacht, PhD, University of Maryland
Baltimore County, MD, USA
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TOBACCO DEPENDENCE AND SMOKING CESSATION:
REACHING VETERANS WITH SERIOUS MENTAL ILLNESS

Melanie Bennett*, Julie Kreyenbuhl, Lache Wilkins, University of Maryland Medical
School, MD, USA

INTRODUCTION: Smoking is the largest predictor of elevated mortality for adults
with serious mental illness (SMI). Smoking and smoking-related illnesses are
enormous problems for the Veteran population. Making smoking cessation (SC)
programs accessible to Veterans with SMI is a critical step in improving Veterans’
health. This presentation will review findings from two efforts to integrate SC ser-
vices with VA mental health treatment. METHODS: Data for project 1 were collect-
ed as part of a VA-funded study of a behavioral SC intervention for Veterans with
SMI (n=178) receiving outpatient mental health care at 3 VA Medical Centers. Data
for project 2 were collected as part of a pilot study (n=10 to date out of a sample of
20 total) focused on developing an SC program for Veterans with SMI that begins
during an psychiatric hospitalization and extends after discharge via telephone
counseling. RESULTS: Project 1: A small percentage achieved abstinence, smok-
ing quantity was significantly reduced, and most reported making a quit attempt
during the study period. Significant reductions in smoking quantity took place with-
in the first two weeks of participation. Predictors of engagement included more
severe psychiatric symptoms and prior experience of SC group counseling. Proj-
ect 2: There are varying levels of motivation to remain quit following discharge.
Ninety percent of participants completed 1-2 30-minute SC counseling sessions
while in the hospital. After discharge, 4 participants completed at least 1 telephone
SC counseling session and 2 completed 2 or more. Having a telephone or being
discharged to a residential program appear to assist participants in completing
telephone calls. We will recruit another 10 participants; all will complete qualitative
interviews to provide input into ways to make SC counseling post-hospitalization
more accessible. CONCLUSIONS: Veterans with SMI are receptive to SC coun-
seling; locating SC services in mental health treatment programs is feasible and
can increase accessibility. Experiencing a high level of SMI symptoms should not
exclude individuals from participating in SC services.

FUNDING: Federal

CORRESPONDING AUTHOR: Melanie Bennett, PhD, University of Maryland
Medical School, MD, USA

SYM4D

SMOKING CESSATION IN THE COMPREHENSIVE
CARDIOVASCULAR RISK REDUCTION TRIAL IN PERSONS WITH
SERIOUS MENTAL ILLNESS REDUCTION (IDEAL)

Corinne Cather*!, Faith Dickerson?, Arlene Dalcin®, Gerald Jerome*, Nae-Yuh
Wang?®, Deborah Young®, Joseph Gennusa®, Stacy Goldscholl’, Ann Heller?,
Courtney Cook?®, Edgar Miller®, Lawrence Appel®, A. Eden Evins®, Gail Daumit?,
"Maryland General Hospital, MA, USA, 2Sheppard Pratt Health Systems, MD,
USA, 3Johns Hopkins School of Medicine, MD, USA, “Towson University, MD,
USA, °Kaiser Permanente of Southern California, CA, USA, ®Massachusetts
General Hospital, MA, USA

INTRODUCTION: Smoking is the primary contributor to cardiovascular (CVD)
risk and premature mortality in persons with serious mental illness (SMI). This
is a NIH-funded randomized controlled trial of an 18-month comprehensive car-
diovascular risk reduction program for persons with SMI, which includes a smok-
ing cessation component. METHODS: We report baseline data and intervention
strategies. RESULTS: The trial randomized 269 SMI outpatients with at least one
CVD risk behavior or risk factor from a community mental health organization in
Maryland to control (N=132) or active intervention (N=137). All trial participants
are offered group exercise classes. Participants randomized to active interven-
tion are also offered 1) individual CVD risk reduction behavioral counseling for
smoking cessation and diet from a health coach; 2) study nurse coordination with
medical and mental health providers to optimally address smoking cessation, di-
abetes, dyslipidemia and hypertension. Participants in the trial are a mean age
48.8 (SD 11.9) years, 141(52%) female, 125(47%) African-American. At baseline,
a total of 140(52%) were current smokers, 242 (90%) were overweight or obese;
132(94%) of smokers had at least one other CVD risk factor and 51% had made
a quit attempt in the past year. The smoking cessation part of the intervention
uses motivational interviewing, contingency management with rewards based on
CO testing, and facilitation of smoking cessation pharmacotherapy. Strategies are
stage-based with a different approach for participants willing to set a quit date
(Preparation, 43% of smokers), those interested in quitting later (Contemplation,
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39%), and those not interested in quitting (Pre-contemplation, 19%), as well as
for those who have successfully quit in the program. DISCUSSION: Delivering
smoking cessation treatment to persons with SMI is feasible as part of a CVD risk
reduction intervention. This trial is unique in that it addresses address tobacco
smoking in the context of other CVD risks and in those with a range of interest in
quitting. We will also discuss challenges and facilitators of the intervention.

FUNDING: Federal; NHLBI RO1 112299.

CORRESPONDING AUTHOR: Corinne Cather, PhD, Maryland General Hospital,
MA, USA

SYM5

UNDERSTANDING SMOKING PATTERNS, STIGMA, AND SMOKING
CESSATION TREATMENT ENGAGEMENT IN THE SEXUAL AND
GENDER MINORITY POPULATION

Sean McCabe, PhD, University of Michigan, MI, USA; Sharon Lipperman-Kreda,
PhD, Pacific Institute for Research and Evaluation, CA, USA; Erin Vogel, PhD,
University of California, San Francisco, CA, USA; Danielle Ramo, PhD, University
of California, San Francisco, CA, USA

Sexual and gender minority (SGM) individuals are disproportionately affected by
tobacco use and associated health conditions, yet they face significant barriers to
treatment participation and lower levels of satisfaction with treatment than others.
Experiencing discrimination based on sexual orientation and/or gender identity
appears to be a major reason for this disparity. Those who have multiple margin-
alized social identities (e.g., ethnic minority, economically disadvantaged) may be
especially vulnerable to tobacco use and other health risk behaviors. This sym-
posium will examine tobacco use in the SGM population from an interdisciplinary
perspective using multiple levels of analysis. With an epidemiological focus, the
first study will use national data to examine smoking rates/tobacco use disorder by
sexual orientation discrimination among US adults, and also examines LDCT lung
screening eligibility by sexual orientation among older adults. The second study
examines perceptions of SGM discrimination and tobacco-related stigma among
sexual and gender minorities who are socially disadvantaged by other social cat-
egories (e.g., being an ethnic minority, being housing insecure). The third study
moves into the area of treatment adherence, examining health risk behaviors and
engagement among SGM vs non-SGM young adults participating in a Facebook
smoking cessation intervention trial. A final study presents formative work to devel-
op a culturally-tailored Facebook-based smoking cessation intervention for SGM
young adults. This symposium integrates epidemiological and clinical research,
applying a variety of methods to a widespread public health issue. Dr. Joseph Lee,
Assistant Professor of Health Education & Promotion at East Carolina University
and an expert on SGM smoking who has conducted extensive research on tobac-
co-related health disparities, will serve as discussant. Discussion will focus on the
role of discrimination in the high smoking rates in the SGM population and how
treatment and public health policy can be made more effective for this population.

JUSTIFICATION: Research presented in this symposium can be used to address
health disparities in the general population and to inform smoking cessation treat-
ment for SGM smokers.

FUNDING: Federal
CORRESPONDING AUTHOR: Danielle Ramo, danielle.ramo@ucsf.edu

SYM5A

SEXUAL ORIENTATION DISCRIMINATION, TOBACCO USE
DISORDER, AND ELIGIBILITY FOR LUNG CANCER SCREENING
AMONG U.S. ADULTS

Sean McCabe*', Alicia Matthews?, Joseph Lee?®, Tonda Hughes*, Brady West!, Phil
Veliz', Carol Boyd', '"University of Michigan, MI, USA, 2The University of lllinois at
Chicago, IL, USA, 3East Carolina University, NC, USA, “Columbia University, NY,
USA

SIGNIFICANCE: Differences in tobacco use by sexual orientation are well docu-
mented. Development of interventions requires attention to the etiology of these
differences. This study examined (1) associations between sexual orientation dis-
crimination, cigarette smoking, and DSM-5 tobacco use disorder (TUD) and (2)
the eligibility for low-dose computed tomography (LDCT) lung cancer screening,
as well as potential variations in eligibility by sexual orientation. METHODS: The
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2012-2013 NESARC-III collected data via in-person interviews with a nationally
representative sample of 36,309 U.S. adults. Approximately 2.8% self-identified
as lesbian, gay or bisexual, 3.1% reported a past-year same-sex sexual partner,
and 8.3% reported same-sex sexual attraction. Eligibility for LDCT lung cancer
screening was based on U.S. Centers for Medicare and Medicaid Services guide-
lines for older adults aged 55 to 77. RESULTS: Sexual identity, sexual behavior,
and sexual attraction were significantly associated with cigarette smoking and
TUD, and rates were highest among bisexual adults. Sexual minorities who ex-
perienced high levels of sexual orientation discrimination had significantly greater
probability of cigarette smoking and TUD than those who experienced lower levels
or no sexual orientation discrimination. Overall, 23.4% of older adults met eligibility
for LDCT lung cancer screening with evidence of chronic smoking; eligibility was
higher among men and bisexually-identified participants. CONCLUSIONS: Sexual
minority adults are at elevated risk for smoking-related health disparities. Eligibility
for LDCT lung cancer screening among older adults varies by sexual orientation.
Lung cancer screening and smoking cessation efforts should recognize that bi-
sexual adults are at heightened risk and consider the role sexual orientation dis-
crimination plays in smoking-related health disparities. Research is needed to un-
derstand mechanisms underlying higher rates of smoking among bisexual adults.

FUNDING: Federal

CORRESPONDING AUTHOR: Sean McCabe, PhD, University of Michigan, MI,
USA

SYM5B

THE ROLE OF MULTIPLE SOCIAL IDENTITIES IN DISCRIMINATION
AND PERCEIVED SMOKER-RELATED STIGMA AMONG SEXUAL
AND GENDER MINORITY CURRENT OR FORMER SMOKERS: AN
INTERSECTIONAL APPROACH

Sharon Lipperman-Kreda*, Tamar Antin, Emile Sanders, Malisa Young, Pacific
Institute for Research and Evaluation, CA, USA

To understand how sexual and gender minority (SGM) health is differentiated by
multiple social identities, we investigated how intersections of being a racial mi-
nority (i.e. being African American) and economically-disadvantaged (i.e. hous-
ing insecurity) may influence experiences with discrimination and perceptions of
tobacco-related stigma among SGM current and former smokers. We collected
survey data from 295 SGM current and former smokers in California (19-65 years
old), oversampling African American participants. Participants reported their race,
past month housing insecurity, number of lifetime experiences with SGM discrim-
ination (e.g., been subject to slurs or jokes, been treated unfairly in healthcare
setting; M=5.3, SD=3.2), and perceptions of tobacco-related stigma including
smoker-related stigma, differential treatment due to smoking, social withdrawal
from non-smokers, and concealing smoking status. Of all participants, 44% iden-
tified as African American and 32% reported any past month housing insecurity.
We used univariate General Linear Models to investigate main effects and inter-
actions between being African American and facing housing insecurity on number
of lifetime experiences with discrimination and on perceptions of tobacco-related
stigma. Controlling for age, ethnicity, and SGM visibility, we found a significant
interaction between being African American and facing housing insecurity on
experiences with SGM discrimination [F(1,251)=5.74, p=0,02], perceived smok-
er-related stigma [F(1,230)=5.87, p=0,02], perceived differential treatment due
to smoking [F(1,246)=10.37, p=0,001], and social withdrawal from non-smokers
[F(1,243)=5.50, p=0,02]. These interactions suggest that economically-disadvan-
taged African American SGM current or former smokers experience increased
levels of discrimination and perceive higher levels of tobacco-related stigma com-
pared to other SGM current and former smokers. Results suggest that people’s
multiple identities intersect to intensify oppression and inequities for some people
and raise questions about the unintended consequences of stigmatizing smokers
for reducing smoking among SGM adults.

FUNDING: Federal

CORRESPONDING AUTHOR: Sharon Lipperman-Kreda, PhD, Pacific Institute
for Research and Evaluation, CA, USA
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SMOKING CESSATION AND HEALTH RISK BEHAVIORS
AMONG SEXUAL AND GENDER MINORITY YOUNG ADULTS
PARTICIPATING IN A FACEBOOK SMOKING CESSATION
INTERVENTION TRIAL

2018 Symrosia

Erin Vogel*!, Johannes Thrul?, Danielle Ramo’, 'University of California, San
Francisco, CA, USA, 2Johns Hopkins University, MD, USA

SIGNIFICANCE: This study compared smoking and other health risk outcomes
from a Facebook smoking cessation intervention trial between sexual and gen-
der minorities (SGMs) and non-SGMs. METHODS: Data were from a trial test-
ing a Facebook smoking cessation intervention. Young adult smokers (N = 579)
were assigned to a 90-day Facebook intervention group or referred to smokefree.
gov. All self-identified non-heterosexual or non-cisgendered participants at base-
line (25.4%) were coded as SGM. At 3 months, intervention participants reported
whether the intervention was easy to understand, gave sound advice, gave them
something to think about, and helped them to be healthier, as well as whether they
used the information, thought about the information, and would recommend the in-
tervention. Engagement was measured by number of Facebook comments during
the 3 month intervention. Risk level (high/low) for 9 behaviors (physical activity, fat
in diet, fruit and vegetable consumption, stress management, alcohol use, mari-
juana use, illegal drug use, sleep hygiene, and safe sex practices) and smoking
status was measured at baseline, 3, 6, and 12 months. In the treatment group
(n=330), logistic regression (a t-test) compared SGMs and non-SGMs on percep-
tions of (engagement in) the intervention at treatment end (3 months). GEEs com-
pared SGMs and non-SGMs on smoking abstinence and risk behaviors over 12
months, controlling for treatment/control group. RESULTS: SGMs and non-SGMs
did not differ in perceptions of or engagement in the intervention (p’s > .05) at 3
months. Over 12 months, abstinence (p = .73; 12-month abstinence: SGMs 17%,
non-SGMs 14.3%) did not differ by SGM status. However, SGMs were more likely
to be at high risk for physical inactivity (OR = 1.50, p= .006), unsafe sex (OR =
1.51, p =.006), and sleep problems (OR = 1.67, p =.001) than non-SGMs over 12
months. CONCLUSION: A Facebook smoking intervention was equally effective,
engaging, and well-received by SGMs and non-SGMs; however, an intervention
tailored to SGMs may produce greater long-term abstinence. Tailored interven-
tions could aim to address multiple health risks among SGMs.

FUNDING: Federal

CORRESPONDING AUTHOR: Erin Vogel, PhD, University of California, San
Francisco, CA, USA

SYM5D

DEVELOPMENT OF A SMOKING CESSATION INTERVENTION
FOR SEXUAL AND GENDER MINORITY YOUNG ADULTS ON
FACEBOOK: A SYSTEMATIC APPROACH

Danielle Ramo*', Alina Belohlavek', D'Arius Hambrick!, Johannes Thrul?, Judith
Prochaska®, Kevin Delucchi', Urmimala Sarkar', Gary Humfleet!, 'University
of California, San Francisco, CA, USA, 2Johns Hopkins University, MD, USA,
3Stanford University, CA, USA

INTRODUCTION: We conducted focus groups and usability testing to tailor a
Facebook smoking intervention to sexual and gender minority (SGM) young
adults. METHOD: The intervention was adapted based on 2 Facebook focus
groups (N=27 SGM-identified U.S. young adults). The Put It Out Project interven-
tion included 90 Facebook posts delivered in private groups tailored to readiness
to quit smoking (Ready to quit in 30 days/Not Ready; 180 posts total). 101 posts
were SGM-tailored by content/image. Usability was evaluated over 30 days (3
posts/day). Participants were 37% female, 41% genderqueer, 22% lesbian/gay,
51% bisexual (M age = 19.7). Participants’ open-ended feedback on each post
was coded by two staff. Comments were tallied and posts with significant negative
feedback were flagged for change or deletion. Flags and comment tallies were ex-
amined by SGM tailoring (T = tailored, NT = non-tailored) and content within read-
iness groups. RESULTS: For those ready to quit (N=11), participants commented
on average 6 times on each post (SD=1.7), and coders flagged 11 posts (12%)
for change or deletion. Although not significant, more tailored posts were flagged
for change than non-tailored (T 17% flagged; NT 6%; p=.115). There were no
significant differences in tailoring by comment count (T M=5.9; NT M=6.1; p=.77)
or flags by content. Content most likely to be flagged included posts related to
smoking identity (50%) and motivation (25%); these were also posts with the most
comments (p=.004). For those not ready to quit (N=16), participants commented
on average 10 times (SD=1.2); coders flagged 17 posts (19%). There were again

no differences by SGM tailoring in either flags (T 22% flagged; NT 15%; p=.29), or
comment count (T M=10.1; NT M=10.2; p=.75). There were no differences in post
flagging by content (p=.80). Content most flagged for change included posts relat-
ed to motivation (33%) and social norms (29%); comments did not differ by content
area (p=.252). CONCLUSIONS/DISCUSSION: Qualitative feedback was import-
ant in tailoring a digital intervention to a vulnerable population. Tailored posts were
generally well-received by SGM smokers regardless of readiness to quit.

FUNDING: Federal

CORRESPONDING AUTHOR: Danielle Ramo, PhD, University of California, San
Francisco, CA, USA
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TRANSLATING GENETIC RESEARCH INTO CLINICAL PRACTICE
FOR PRECISION MEDICINE TOBACCO TREATMENT: SRNT
GENETICS NETWORK

Andrew Bergen, PhD, BioRealm, LLC, CA, USA; Sean David, MD, SM, DPHhil,
Stanford University School of Medicine, CA, USA; Li-Shiun Chen, MD, MPH,
ScD, Washington University School of Medicine, MO, USA; Robert Schnoll, PhD,
Perelman School of Medicine at the University of Pennsylvania, PA, USA

Two decades of research have advanced the state of the science of the pharma-
cogenetics of smoking cessation, using data from extant clinical trials and pro-
spective clinical trials. Genome-wide association studies, genomic sequencing
studies and metabolomics investigations and meta-research have validated some
robust genetically informed biomarkers to inform choice of treatment for smokers.
However, many challenges remain in order to translate these discoveries into evi-
dence-based practice guidelines. These challenges include evidence gaps for rare
variants, polygenic risk scores, selection biases resulting from lack of inclusion of
all available clinical trials, lack of sufficient representation of ethnic/racial minorities
in studies, and lack of evidence for clinical utility of using omics-based biomarkers
to select pharmacotherapy for smoking cessation. The goals of this symposium
will be to (a) provide an update on the state of the science of pharmacogenetic to-
bacco treatment research and biomarker development (e.g., Andrew Bergen, PhD
James Baurley, PhD); (b) present evidence synthesis from the first Cochrane sys-
tematic review and meta-analyses of genetically-informed biomarkers for smoking
cessation (Sean David, MD, SM, DPhil); (c) preview research in progress from a
prospective pharmacogenetic clinical trial (Li-Shiun Chen, MD, MPH, ScD); and
host (d) an expert panel led by Robert Schnoll, PhD (including the presenters and
Kristopher Bough, PhD (National Institute on Drug Abuse Program Director for
biomarker identification, validation and Small Business Innovation Research) and
Timothy Baker, PhD (USPHS Tobacco Treatment Guideline developer and treat-
ment expert) that will discuss and propose a field-wide enterprise to encourage
open science, data sharing, and streamline clinical implementation science for
companion diagnostic tests with good clinical utility, and incorporation into clinical
practice guidelines.

JUSTIFICATION: Pharmacogenetic and pharmacogenomic research advances
have led to clinical validation of genetically-informed biomarkers for smoking ces-
sation treatment, but an integrated meta-research effort is needed to translate
into evidence based treatment guidelines for selection of pharmacotherapies for
treatment-seeking smokers.

FUNDING: Federal
CORRESPONDING AUTHOR: Sean David, spdavid@stanford.edu
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STATE OF THE SCIENCE OF GENETICALLY-INFORMED
TOBACCO TREATMENT BIOMARKER RESEARCH AND
DEVELOPMENT

Andrew Bergen*, James Baurley, Biorealm, LLC, CA, USA

Genetically-informed tobacco treatment biomarker research has focused on lever-
aging knowledge of genetic influences on nicotine metabolism, tobacco depen-
dence, risk factors involved in tobacco treatment relapse, and general substance
dependence. Translation of biomarker discovery to retrospective and prospective
clinical validity testing has occurred for nicotine metabolite ratio biomarkers. We
have developed prediction models of the nicotine metabolite ratio (NMR) using
clinical and genomic data from laboratory studies of nicotine metabolism that
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account for >50% of NMR variance. Using penalized regression and Bayesian
pathway approaches, we identify variants associated with the NMR in two regions
of the chr19q13.2 P450 gene cluster, and in additional metabolic genes. We out-
line the pathway to demonstrate clinical validity retrospectively and prospective-
ly. The SRNT Genetics-Treatment Working Group has addressed past research
approaches and findings, and has provided guidance for future research and
meta-analysis. A data-sharing culture and integrated analyses will accelerate the
translation of biomarkers into tobacco dependence treatment, and help reduce the
burden of tobacco dependence.

FUNDING: Federal
CORRESPONDING AUTHOR: Andrew Bergen, PhD, BioRealm, LLC, CA, USA
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RESULTS FROM THE FIRST COCHRANE SYSTEMATIC
REVIEW AND META-ANALYSES OF GENETICALLY-INFORMED
BIOMARKERS FOR SMOKING CESSATION

Sean David*!, Andrew Bergen?, Ewoud Schuit?, Orestis Panagiotou*, Marcus
Munafo®, Derrick Bennett?, 'Stanford University School of Medicine, CA, USA,
2Biorealm, LLC, CA, USA, 3University Medical Center Utrecht, Netherlands,
“Brown University School of Public Health, RI, USA, SUniversity of Bristol, United
Kingdom, ¢University of Oxford, United Kingdom

There is growing evidence of multiple gene by treatment interactions from analy-
ses of smoking cessation randomized clinical trials (RCTs), but there have been no
comprehensive systematic reviews with meta-analyses. The Cochrane Tobacco
Addiction Review Group register, PubMed, trial registers, abstracts and unpub-
lished data were searched through 18 August 2016. For randomized clinical trials
with data on a priori genome-wide significant single nucleotide polymorphisms
(SNPs), replicated non-SNP variants and/or the nicotine metabolite ratio (NMR).
Meta-analyses were conducted of active vs. placebo within genotype groups
and within treatment arms between genotype groups generating pooled risk ra-
tios using a Mantel-Haenszel random-effects model. We identified 479 records,
of which 94 unique papers were eligible for inclusion, corresponding to 33 trials.
Our analyses include 18 trials for which relevant data were retrieved, including
9,017 participants. Data was retrieved from 18 RCTs for 9 SNPs (rs1051730
(CHRNAZ3); rs16969968, rs588765 and rs2036527 (CHRNAS), rs3733829 and
rs7937 (EGLNZ2, near CYP2A6), bupropion, nicotine replacement therapy, combi-
nation therapy, and varenicline — resulting in 40 active vs. placebo and 64 between
genotype comparisons. There was statistically significant heterogeneity between
genotypes (rs169969968) for NRT vs. placebo at 6-months for non-Hispanic Black
(NHB) individuals (p=0.03) and end-of-treatment (p=0.02) and for non-Hispan-
ic Whites for rs1051730 (p=0.02), but not with other biomarkers, and treatment
comparisons (n=2 trials each). In those receiving active NRT, treatment was more
effective in individuals with a slow NMR compared to those with a normal NMR
for NHW and NHB combined (Normal NMR vs. slow NMR: RR 0.54, 95%Cl 0.37
to 0.78) (n=2 trials). Although these data suggest that the CHRNA3-A5-B4 locus
and NMR may inform treatment response for NRT, data from more trials, open
data sharing by investigators and industry, and inclusion of more minority partic-
ipants are needed to improve reliability of point estimates and equity of clinical
translation.

FUNDING: Federal

CORRESPONDING AUTHOR: Sean David, MD, SM, DPhil, Stanford University
School of Medicine, CA, USA

SYM6C

WILL MY GENES INFORM MY PERSONALIZED RISK, TREATMENT,
AND PREVENTION?

Li-Shiun Chen*!, Timothy Baker?, Laura Bierut', "Washington University School of
Medicine, MO, USA, 2University of Wisconsin-Madison School of Medicine and
Public Health, W1, USA

Cigarette smoking is highly addictive and a leading threat to global health. Modern
human genetic research has identified robust genetic variants that increase the
risk for heavy smoking and nicotine dependence. An important step in translat-
ing these genetic discoveries is identifying the genetic factors that affect smoking
cessation in order to improve current smoking cessation treatments and to pre-
dict patient prognosis. Using data from both large population studies of smoking
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behaviors, lung cancer, and smoking cessation treatment trials, we identify the
genetic variants that predict nicotine dependence, smoking cessation, response to
cessation pharmacotherapy, and cancer risk. These data suggest utility of genes
for: 1) Risk prediction: Genetic risk scores may predict smoking cessation out-
comes in both prospective studies and treatment trials, 2) Treatment response:
Genetic markers may moderate the effect of pharmacological treatments. The
variation in efficacy between smokers with different genetic markers suggests that
personalized smoking cessation pharmacotherapy based upon genetic scores
could enhance the efficiency of such treatment while minimizing side effects. Cur-
rent evidence strongly suggests that genetic markers (e.g., CHRNAS or CYP2A6)
predict cessation failure and modulate cessation pharmacotherapy effectiveness.
These findings strengthen the case for the development and rigorous testing of
treatments that target patients with different genetic risk profiles. The effectiveness
of such genetic markers should be indexed by meaningful clinical indices such as
the number needed to treat (NNT) and the number needed to harm. 3) Prevention:
Genetic markers and risk scores may inform personalized prevention efforts such
as positive lifestyle changes.

FUNDING: Federal

CORRESPONDING AUTHOR: Li-Shiun Chen, MD, MPH, ScD, Washington Uni-
versity School of Medicine, MO, USA

SYM6D

MULTI-STAKEHOLDER PANEL DISCUSSION OF TRANSLATION
INTO EVIDENCE-BASED PRECISION MEDICINE FOR TOBACCO
TREATMENT

Robert Schnoll*!, Timothy Baker?, Li-Shiun Chen?, Kristopher Bough*, Andrew
Bergen®, James Baurley®, Sean David®, 'Perelman School of Medicine at the
University of Pennsylvania, PA, USA, 2University of Wisconsin-Madison School of
Medicine and Public Health, WI, USA, *Washington University School of Medicine,
MO, USA, *National Institute on Drug Abuse, MD, USA, °Biorealm, LLC, CA, USA,
5Stanford University School of Medicine, CA, USA

The limited efficacy of “one-size-fits-all” pharmacotherapies for smoking cessation
necessitates development of predictive biomarkers that might better match the
right drug for the right patient at the right time — and thereby enhance therapeutic
efficacy. Synthesis of pharmacogenetic, genomic, metabolomics and epigenetic
studies suggests that predictive biomarkers for tobacco treatment may be within
reach, but the reliability of meta-analyses from only a small fraction of clinical trials
is limited. This panel will discuss challenges to advancing translation into clinical
practice of “precision medicine” for tobacco treatment — defined by the National
Academy of Medicine as “tailoring of medical treatment to the individual char-
acteristics of each patient to classify patients into populations that differ in their
susceptibility to a particular disease or in their response to a specific treatment.
Preventive or therapeutic interventions can be concentrated on those who will ben-
efit, sparing expense and side effects in those who will not.” Led by discussant Dr.
Robert Schnoll (who helped lead the development of the nicotine metabolite ratio
(NMR)) and with the expertise of Dr. Timothy Baker (author of the US Public Health
Service Tobacco Treatment Guideline) and Dr. Kristopher Bough (who leads bio-
marker discovery, validation and Small Business Innovation Research programs
with the National Institute on Drug Abuse (NIDA)), with the three presenters, the
panel will address: (a) ways to promote open science by investigators in order to
contribute clinical trial and de-identified “omics” data to public databases like the
NIDA Data Share Program (https://datashare.nida.nih.gov/); (b) translational med-
icine pathways to biomarker validation and qualification by the FDA — including
how several categories of biomarkers could be qualified depending on a specific
context of use (e.g., diagnostic or toxicity biomarkers for patient selection or to
enhance drug development); (c) how to synthesize these data to inform updates
to evidence-based tobacco treatment guidelines and (d) set a vision for clinical
implementation science within real-world healthcare systems.

FUNDING: Federal

CORRESPONDING AUTHOR: Robert Schnoll, PhD, Perelman School of Medi-
cine at the University of Pennsylvania, PA, USA
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EXPLORING USE AND PREFERENCE OF E-CIGARETTE FLAVORS
AMONG ADOLESCENTS, YOUNG ADULTS, AND ADULTS

Melissa Harrell, PhD, MPH, University of Texas, Austin, TX, USA; Amanda
Quisenberry, PhD, The Ohio State University, OH, USA; Jessica Barrington-Trimis,
PhD, University of Southern California, CA, USA; Samir Soneji, PhD, Dartmouth
College, NH, USA
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On July 28, 2017, the FDA Commissioner announced that FDA intends to issue
an Advance Notice of Proposed Rulemaking (ANPRM) to seek public comment on
the role that flavors in tobacco products, including menthol, play in attracting youth,
as well as the role they may play in helping some smokers switch to potentially less
harmful forms of nicotine delivery. Although the ANPRM will address all tobacco
products, this symposium will focus on the role of flavors among exclusive e-ciga-
rette users and dual users of e-cigarettes and cigarettes, and for cigarette smoking
quit attempts and complete quitting. Data from the following on-going studies will
be presented: (1) The Ohio State University Tobacco Center of Regulatory Sci-
ence (TCORS) will examine flavor use among both rural and urban adults in Ohio
who are exclusive e-cigarette users and dual users of e-cigarettes and cigarette
smoking, as well as interest in quitting and smoking cessation attempts by flavor
type; (2) The University of Texas TCORS will present longitudinal data from youth
and young adults regarding whether those who initiated e-cigarette use with sweet
flavors compared to those who initiated with tobacco-flavors sustained e-cigarette
use and/or initiated combustible product use; data on potential use if only certain
flavors were available will also be presented; (3) The University of Southern Cal-
ifornia TCORS will present findings from two cohorts of youth and young adults
in California examining whether flavor preferences differ for exclusive e-cigarette
versus dual e-cigarettes and cigarette users and whether type of flavor used is
associated with continued e-cigarette use, progression to cigarette smoking, and
dual product use; and (4) Analysis of Wave 2 (October 2014-October 2015) data of
the Population Assessment of Tobacco and Health (PATH) Study will be presented
regarding reasons for e-cigarette use and e-cigarette flavor preferences among
youth, young adults, and older adults exclusive e-cigarette users, and among older
adults tobacco users who tried to quit within the past 12 months with the use of
e-cigarettes. Discussion will focus on how science can inform regulatory actions.

JUSTIFICATION: Research findings can inform FDA's planned Advance Notice of
Proposed Rulemaking on the role of flavors in tobacco products play in attracting
youth, as well as the role flavors may play in helping some smokers quit.

FUNDING: Federal
CORRESPONDING AUTHOR: Cathy Backinger, cathy.backinger@fda.hhs.gov
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THE IMPACT OF FLAVORED E-CIGARETTES ON TOBACCO USE
AMONG YOUTH AND YOUNG ADULTS

Melissa Harrell*, Alexandra Loukas, Christian Jackson, Nate Marti, Cheryl Perry,
University of Texas - Austin, TX, USA

BACKGROUND: Limited data on the impact of flavors in e-cigarettes on young
people’s tobacco use are available, though more than 7,000 e-cigarette flavors
are on the market. To date, no longitudinal studies have investigated this. METH-
ODS: The TX TCORS has assessed tobacco use and flavor preferences among
adolescents (n=3907) and young adults (n=5482) every 6 months since 2014.
Descriptive statistics were used to study differences in flavor preferences by age
group and e-cigarette use at Wave 1 and preferences for using non-flavored e-cig-
arettes at Wave 3. Regression analyses were used to determine if young people
who initiate e-cigarette use with sweet flavors (e.g., fruit, candy), compared to
those who initiated with tobacco-flavor, sustained e-cigarette use and/or initiated
combustible product use, across Wave 1 to Wave 4. RESULTS: At Wave 1, most
e-cigarette users (>93%) said their first and “usual’ e-cigarette was flavored to
taste like something other than tobacco. No differences between exclusive and
dual users (with cigarettes) were observed. Sweet flavors predominated (>75%)
for both groups. Across Waves 1-4, initiating e-cigarettes with a sweet flavor, com-
pared to tobacco or no flavor, predicted sustained e-cigarette use among youth
(OR=15.44, 95% CI: 14.79, 16.10) and young adults (OR=8.15, 95% CI: 7.00,
9.48) and the onset of any combustible tobacco product use (OR=9.14, 95%
Cl:8.54, 9.78 youth; OR=6.06, 95% CI: 3.20, 11.49 young adults). At Wave 3, most
young people (>74%) said they would not use e-cigarettes if they were not flavored
or flavored to taste only like tobacco. CONCLUSIONS: Flavors, especially sweet
ones, may be one of the key reasons that youth and young adults continue to use
e-cigarettes and start to use combustible tobacco products. Restricting the range

of e-cigarette flavors by eliminating sweet ones would enhance efforts to reduce
youth and youth adult tobacco use.

FUNDING: Federal

CORRESPONDING AUTHOR: Melissa Harrell, PhD, MPH, University of Texas,
Austin, TX, USA
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ASSOCIATIONS BETWEEN ENDS FLAVOR PREFERENCE AND
QUITTING BEHAVIORS IN DUAL CIGARETTE/ENDS AND ENDS
ONLY USERS ENROLLED IN THE TOBACCO USER ADULT
COHORT (TUAC)

Amanda Quisenberry*, Elizabeth Klein, Sarah Cooper, Alice Hinton, Wenna Xi,
Mary Ellen Wewers, The Ohio State University, OH, USA

PURPOSE: Dual use of cigarettes/e-cigs has been characterized as a method to
reduce cigarette consumption, and possibly quit all products over time. Among
dual cigarette/e-cig users and e-cig only users, associations between flavors and
quitting have yet to be fully studied. We examined flavored product use and: 1)
quitting cigarettes among dual cigarette/e-cig users; and 2) quitting all tobacco
products among dual cigarette/e-cig users and e-cig only users. METHODS: Adult
rural and urban cohort members were interviewed every six months, through 18
months, and reported current product(s), flavored product use, and cessation inter-
est. This longitudinal analysis describes results for members who reported at least
some days/week use of cigarettes and e-cigs (DC/EC) (n=107) or use of e-cigs
only (EC) (n=118) during at least one data collection point. RESULTS: Baseline
mean age, region (rural/urban), gender, race, education, marital and employment
status did not differ by group. DC/EC users reported higher median cessation in-
terest (p=0.006); 31% of DC/EC users were menthol-flavored cigarette smokers.
The most common e-cig flavors reported for both groups were tobacco (32.9%),
menthol/mint (22.2%), fruit (16.9%), and sweets (13.8%); 14.2% reported other/
multiple flavors. Except for sweets, there were no differences between groups in
cessation interest by flavor type. EC sweet flavor users reported higher cessation
interest compared to DC/EC sweet flavor users (p=0.016). At 6, 12, and 18 months
post-enroliment, a Cox survival analysis indicated that for DC/EC users, time to
quit cigarettes was not associated with cigarette flavor, e-cig flavor, region, race, or
cessation interest. Time to quit all tobacco products was not associated with e-cig
flavor, region, race, or cessation interest. DC/EC users of tobacco-flavored ciga-
rettes were less likely to quit all products compared to DC/EC menthol-flavored
cigarette users and EC only users (p=0.009). CONCLUSIONS: Flavored e-cigs
may not assist adult dual users to quit cigarettes. Dual users of tobacco-flavored
cigarettes/e-cigs may be less likely to quit all products over time. E-cig flavor type
may not influence quitting.

FUNDING: Federal

CORRESPONDING AUTHOR: Amanda Quisenberry, PhD, The Ohio State Uni-
versity, OH, USA
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FLAVORED E-CIGARETTE USE AMONG ADOLESCENT
EXCLUSIVE E-CIGARETTE AND DUAL PRODUCT USERS

Jessica Barrington-Trimis*, Nicholas Goldenson, Feifei Liu, Robert Urman, Hanna
Hong, Rob McConnell, Adam Leventhal, University of Southern California, CA,
USA

BACKGROUND: Evidence of whether preferences for certain e-cigarette flavors
are associated with use and persistence of combustible cigarette smoking among
adolescents and young adults could inform the regulation of flavorings in e-ciga-
rette products. METHODS: Prospective cohort data were pooled from two studies
of youth and young adults in Southern California (aged 15-16, and 18-19 at base-
line in 2015). Participants reported use of e-cigarettes and cigarettes and each
e-cigarette flavor they used in the past 30 days at baseline, and at a 2-year fol-
low-up (categorized as fruit/sweet [hereafter “non-tobacco flavors”], tobacco/men-
thol/flavorless [hereafter “tobacco flavors”], or other flavors). Analyses evaluated
the association of baseline e-cigarette flavor preference with (a) baseline tobacco
use (dual vs. exclusive e-cigarette use), and (b) past 30-day tobacco product use
at follow-up (no use, e-cigarettes only, cigarettes only, dual use), after adjustment
for relevant covariates. RESULTS: In cross-sectional analyses, participants report-
ing exclusive use of tobacco-flavored e-cigarettes at baseline had higher odds of
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dual use (68.4% vs. 30.2%; Adjusted OR [AOR]=4.86, 95%CI: 1.71, 13.8). Use
of non-tobacco (vs. tobacco-flavored) e-cigarettes at baseline was associated
with higher odds of past 30-day use of e-cigarettes alone (AOR=1.48; 95%CI:
0.70, 3.15), cigarettes alone (AOR=1.32; 95%ClI: 0.54, 3.20), or dual product use
(AOR=1.75; 95%CI: 0.82, 3.75) than of no past 30-day use; these associations
were not statistically significant. CONCLUSIONS: Use of fruit/sweet flavors is
more common among e-cigarette-only (vs. dual) users, suggesting that regulatory
restrictions of such flavors may disproportionately impact non-smoking youth who
vape and have a lesser impact among smokers, some of whom may be using
e-cigarettes to transition to a non-combustible product. Additional study is needed
to evaluate whether the specific e-cigarette flavors used by youth and young adults
impact transitions toward, or away from, harmful tobacco products and heavier
patterns of use over time.

FUNDING: Federal

CORRESPONDING AUTHOR: Jessica Barrington-Trimis, PhD, University of
Southern California, CA, USA
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FLAVOR PREFERENCE AMONG ADOLESCENT, YOUNG ADULT,
AND ADULT E-CIGARETTE USERS: FINDINGS FROM WAVE 2 OF
THE POPULATION ASSESSMENT OF TOBACCO AND HEALTH
STUDY

Samir Soneji*!, Kristin Knutzen', Andrea Villanti?, 'Dartmouth College, NH, USA,
2University of Vermont, VT, USA

In 2013-14, the majority of adolescents and adults who used e-cigarettes within
the past month used flavored e-cigarettes. The flavor preference of among age
groups is not known. We analyzed data from 415 adolescents (12-17 years), 1323
young adults (18-24 years), and 2320 adults (=25 years) who reported current
e-cigarette use sampled in Wave 2 of the PATH Study. We assessed use of specif-
ic flavors by use of other tobacco products, use of e-cigarettes for cessation, and
reasons for use. In 2015-16, among current users, 79% of adolescents, 83% of
young adults, and 64% of adults used flavored e-cigarettes. Approximately 40% of
each population exclusively consumed a single flavor. The leading exclusive flavor
was fruit for adolescents (22%) and young adults (21%) and was mint/menthol for
adults (18%). Poly-flavor use was also common: 39% for adolescents, 41% for
young adults, and 22% for adults. The leading poly-flavor combinations were fruit
& candy/sweets in all populations. A higher proportion of adults who used e-cig-
arettes within the past year to help quit tobacco use used candy/sweet-flavored
e-cigarettes compared to their counterparts who did not use e-cigarettes to quit:
40% vs. 20%. The distribution of flavor types was similar between exclusive e-cig-
arette users and poly-tobacco product e-cigarette users. Fruit—either exclusive or
poly-flavor—was the most common flavor type across reasons for e-cigarette use
including a belief e-cigarettes helped with cessation, use of e-cigarettes where
and when smoking was not allowed, liked socializing when using e-cigarettes, and
came in appealing flavors. A substantial proportion of users consumed non-fla-
vored e-cigarettes (11% of adolescents & young adults, 33% of adults). Addition-
ally, 10% of adolescents, 5% of young adults, and 3% of adults did not know
if their e-cigarettes were flavored. Use of non-flavored e-cigarettes was higher
among adults who believed e-cigarettes helped with cessation than those who
used e-cigarettes for allowability, socializing, or appealing flavors. In conclusion,
use of fruit-flavored e-cigarettes commonly occurred over the entire age spectrum
and across different reasons of use.

FUNDING: Unfunded
CORRESPONDING AUTHOR: Samir Soneji, PhD, Dartmouth College, NH, USA
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TOBACCO RETAIL OUTLETS: INSIDE AND OUT

Jason Oliver, PhD, Duke University School of Medicine, NC, USA; Annice Kim,
PhD, RTI International, CA, USA; Sarah Mills, PhD, MPH, University of North
Carolina - Chapel Hill, NC, USA; Janet Hoek, PhD, University of Otago, New
Zealand

Tobacco retail outlets (TROs) are widespread throughout much of the developed
world. Mounting evidence indicates access and exposure to TROs is associated
with smoking initiation, maintenance of smoking behavior, and relapse following
cessation. Accordingly, TROs are arguably the single greatest environmental risk
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factor for tobacco use and resultant negative health consequences. Yet despite
tremendous growth in the field of tobacco regulatory science over the past de-
cade, we have limited insight into the mechanisms through which TROs influence
smoking behavior and the individuals at greatest risk. A deeper understanding of
how geographic (e.g. store location), exterior features (e.g. storefront advertise-
ments), and interior features (e.g. displays, pricing) intersect with human behavior
and ultimately contribute to tobacco use would provide critical insights into the
most appropriate ways to lessen their impact. The purpose of this symposium is
to highlight recent advances on this topic through a series of talks given by both
junior and established investigators. To encourage interdisciplinary cross-talk and
foster collaboration, it will showcase a wide range of methodological approaches
that span from laboratory-based neuroimaging studies to multi-state store audits.
Dr. Jason Oliver will present findings from a study examining neural responses to
personally-relevant store exteriors using a novel combination of GPS and func-
tional neuroimaging. Dr. Annice Kim will examine the role of visual attention and
the results of experimental manipulations at point-of-sale conducted using a virtual
store. Dr. Sarah Mills will offer a health disparities perspective by examining the re-
lationship between menthol-specific marketing at point-of-sale and neighborhood
characteristics in a nationally representative sample. Dr. Janet Hoek will provide
an international perspective using data elicited via in-depth interviews with retail-
ers from New Zealand, a jurisdiction that has strong POS regulation. Lastly, Dr.
Kurt Ribisl will provide a summary of the presented work and discuss its implica-
tions for future research, clinical interventions and tobacco control policy.

JUSTIFICATION: This symposium will provide insight into the influence of tobac-
co retail outlets on smoking behavior that can directly inform the development of
novel interventions targeting this influence and guide policy decisions designed to
mitigate this influence.

FUNDING: Academic Institution
CORRESPONDING AUTHOR: Jason Oliver, Jason.A.Oliver@duke.edu
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A NOVEL ‘COMMUNITY NEUROSCIENCE’ APPROACH TO
UNDERSTANDING THE INFLUENCE OF TOBACCO RETAIL
OUTLETS ON SMOKING BEHAVIOR

Jason Oliver*!, Matthew Hallyburton', Maggie Sweitzer', Kurt Ribisl?, F. Joseph
McClernon', 'Duke University School of Medicine, NC, USA, 2University of North
Carolina - Chapel Hill, NC, USA

INTRODUCTION: Tobacco retail outlets (TROs) are ubiquitous and unavoidable in
the lives of smokers. Yet surprisingly little research has been conducted to under-
stand the behavioral or neural mechanisms by which TROs may influence clinical
outcomes. The present project aims to evaluate these mechanisms using a novel
combination of GPS location tracking, mapping of community TROs, and fMRI
assessments. METHODS: Smokers (N = 17) and non-smokers (N = 17) carried
GPS loggers for a period of 14 days. GPS tracks were intersected with a database
of TRO and non-TRO retail stores (e.g. clothing stores) to identify outlets that fell
INSIDE and OUTSIDE activity space. The twelve most frequently encountered
TROs and non-TROs inside activity space and a random selection of twelve TROs
and non-TROs outside activity space were identified for each participant. Images
of store exteriors were presented during BOLD fMRI scanning along with twelve
static TROs and non-TROs located in another county (CONTROL). RESULTS:
Main effects of Activity Space were observed in the precuneus (p < .001), para-
hippocampus (p < .05) and ventral striatum (p = .01), indicating greater BOLD re-
sponse to stores falling INSIDE activity space relative to stores OUTSIDE activity
space or CONTROL stores. Smoking Status x Store Type interactions were also
present in the precuneus (p < .001) and parahippocampus (p < .05), indicating
smokers had significantly greater BOLD response to TROs relative to non-TROs
in both precuneus and parahippocampus, whereas non-smokers did not exhibit
Store Type effects in either region. CONCLUSIONS: Findings confirm the pres-
ence of a previously unstudied biomarker that could serve as a novel target for
smoking cessation interventions. That is, neural regions related to spatial memory
(parahippocampus) and self-relevance (precuneus) exhibited differential patterns
of activation as a function of activity-based contact, store type and smoking status.
To our knowledge, this is the first study to use GPS tracking to ideographically
identify community-level cues for use in a functional imaging study, as well as the
first study to examine neural responses to storefront exteriors.

FUNDING: Academic Institution

CORRESPONDING AUTHOR: Jason Oliver, PhD, Duke University School of
Medicine, NC, USA
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USING EYETRACKING AND VIRTUAL STORE TECHNOLOGY
TO UNDERSTAND CONSUMERS’ VISUAL ATTENTION TO PRO-
TOBACCO CUES AND ANTI-TOBACCO ADS AT THE POINT-OF-
SALE

2018 Symrosia

Annice Kim*', James Nonnemaker?, Lauren Dutra', Brian Bradfield?, Nathaniel
Taylor?, Jamie Guillory?, 'RTI International, CA, USA, 2RTI International, NC, USA

SIGNIFICANCE: Pro-tobacco cues are pervasive at the point-of-sale (POS) and
elicit smoking urges and influence tobacco purchases. Placing anti-smoking signs
and banning price promotions are two strategies that have been implemented to
mitigate the influence of POS tobacco marketing. Strategic placement of anti-to-
bacco ads may be important for maximizing consumer attention to ads given the
immersive nature of retail environments. We conducted 3 studies that used either
a 3D virtual convenience store and/or eyetracking technology to examine consum-
ers’ visual attention to anti-smoking signs, tobacco price promotions, and locations
within the store. Results can inform our understanding of consumers’ visual atten-
tion to competing pro-tobacco cues and anti-tobacco signs at the POS and identify
locations for optimal placement of anti-tobacco signs. METHODS: Three studies
were conducted with convenience samples of adult current smokers. In study #1,
we recorded participants’ (N=32) visual attention to store objects as they conduct-
ed a shopping task in the virtual store. In study #2, N=153 participants viewed im-
ages of 4 different anti-tobacco ads shown in different context (alone, next to ciga-
rette-ad, on tobacco display). In study #3, N=161 participants viewed anti-tobacco
ads with and without price promotions. Eye-tracking technology recorded partici-
pants’ visual attention to objects in the store, anti-tobacco ads, and price promo-
tions in terms of dwell time (DT) and fixations (F). RESULTS: During the shopping
task, consumers paid more visual attention to pro-tobacco ads (DT:9.95 seconds;
F:75.84) compared to anti-tobacco ads (DT:2.40 seconds; F:15.31). Newport cig-
arettes in the tobacco display had the greatest visual attention (DT:1.72 seconds;
F:11.41). Visual attention to antismoking ads did not vary by ad context but varied
significantly by ad type. When price promotions were present, consumers’ visual
attention to anti-ads decreased. CONCLUSIONS: Banning price promotions and
placing anti-tobacco signs near checkout display may maximize consumers’ visual
attention to anti-tobacco messages at the POS.

FUNDING: Federal
CORRESPONDING AUTHOR: Annice Kim, PhD, RTI International, CA, USA

SYM8C

DISPARITIES IN RETAIL MARKETING FOR MENTHOL
CIGARETTES IN THE UNITED STATES, 2015

Sarah Mills*', Lisa Henriksen?, Shelley Golden', Rachel Kurtzman', Amanda
Kong', Tara Queen’, Kurt Ribisl’, 'University of North Carolina - Chapel Hill, NC,
USA, 2Stanford University School of Medicine, CA, USA

BACKGROUND: Most evidence of disparities in retail marketing for menthol cig-
arettes is limited to specific cities or states. This study is the first to compare the
availability of menthol price discounts by neighborhood demography in a represen-
tative sample of tobacco retailers in the US. METHODS: In 2015, data collectors
recorded the presence of advertised discounts for menthol versions of Newport,
Camel and Marlboro, any menthol discount, any menthol advertising and Newport
pack price (in cents) in 2,124 tobacco retailers. Multilevel linear and generalized
linear models (stores clustered in county) were used to examine these outcomes
as a function of census tract demography, controlling for store type and US region.
Tract characteristics were ranked into quartiles, ordered from lowest to highest
percentage of youth (aged 5-17), Black, White, Asian/Pacific Islander, and Hispan-
ic residents; median household income was ordered from highest to lowest. RE-
SULTS: Fewer stores advertised discounts for menthol varieties of Newport (28%)
than Marlboro (50%) and Camel (48%). Newport discounts were more common
in neighborhoods with the highest quartile of Black residents (OR 1.8) and that
pattern was unique to the brand. Nearly half of stores (47%) advertised menthol.
This was more common in neighborhoods in the second (OR 1.5) and fourth (OR
2.1) quartiles of Black residents as compared to the lowest quartile. Similarly, men-
thol advertising was more prevalent in lower-income neighborhoods. Newport cost
less in neighborhoods in the second (B = -11.4) and highest (B = -15.7) quartiles
of Black residents as compared to the lowest quartile, and in neighborhoods in the
second (B =-8.3) and third (B = -13.0) quartiles of youth as compared to the lowest
quartile. Newport was also cheaper in the lowest (B = -9.4) as compared to the
highest income quartile. CONCLUSIONS: A pattern of discounts in neighborhoods
with more Black residents appears unique to Newport. This is the first national

study to confirm lower price for Newport in neighborhoods with more youth. Re-
search on marketing should incorporate multiple brands. Flavor restrictions may
address disparities in marketing.

FUNDING: Federal

CORRESPONDING AUTHOR: Sarah Mills, PhD, MPH, University of North Caro-
lina - Chapel Hill, NC, USA
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BEYOND TOBACCO POS DISPLAYS: PROGRESS AND
ANOMALIES FROM NEW ZEALAND

Janet Hoek*, Lindsay Robertson, University of Otago, New Zealand

INTRODUCTION: Tobacco retail “power walls” present tobacco as an appealing
product to young people. In response to this evidence, and despite vehement op-
position from tobacco companies, New Zealand banned in-store tobacco displays
in July 2012. Industry concerns, particularly about extended transaction times,
were not borne out and implementation of the new policy proceeded smoothly.
An evaluation using repeat cross-sectional surveys of 13-14 year olds compared
smoking experimentation, current smoking and initiation in the previous year, and
found the point-of-sale (POS) display ban was followed by significant reductions
in initiation, experimental and regular smoking. The association between expo-
sure to POS tobacco displays and smoking behaviors also reduced. Yet despite
this progress, tobacco remains available from around 8000 retail outlets; reducing
tobacco supply will be critical to support the large declines in smoking prevalence
required to meet NZ's smokefree 2025 goal. METHODS: Using in-depth inter-
views, we explored 21 tobacco retailers’ perceptions of measures such as manda-
tory registration or licensing that could address the anomaly between a restrictive
POS environment and tobacco’s widespread availability. The sample was drawn
to represent different outlet types and neighbourhood socio-economic status; we
analyzed transcript data using qualitative content analysis. RESULTS: Around half
the participants felt positive or indifferent about mandatory licensing, which many
thought would not affect them greatly. Participants also supported restricting the
sale of tobacco within 500m of a school, but had less support for measures that
would prohibit tobacco sales at some outlets. Tobacco retailers recognised the
harm tobacco causes and supported measures that would protect children, but
opposed those they felt would advantage some outlet types over others. CON-
CLUSIONS: Retailers sampled did not oppose radical new measures reducing
tobacco supply and availability, so long as these are applied equitably.

FUNDING: Nonprofit grant funding entity

CORRESPONDING AUTHOR: Janet Hoek, PhD, University of Otago, New Zea-
land
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SOCIAL NORMS AS A PREDICTOR OF SMOKING AND
E-CIGARETTE USE

Katherine East, MSc, King’s College London, United Kingdom; James Thrasher,
PhD, University of South Carolina, SC, USA; Tina Jahnel, MA, University of
Tasmania, Australia; Ron Borland, PhD, Cancer Council Victoria, Australia

Social norms surrounding smoking and electronic (e-)cigarettes have been iden-
tified as important sources of influence for use of both products. There have been
recent concerns that the introduction of novel nicotine and tobacco products such
as e-cigarettes and heat-not-burn devices may be “renormalising” tobacco smok-
ing. It is therefore timely to consider how social norms should be defined and mea-
sured and whether they could be utilized as a surveillance method to pre-empt the
potential negative impact of these products on smoking prevalence. This sympo-
sium will provide an opportunity for such discussions and present several studies
exploring social norms towards smoking and e-cigarettes. Stuart Ferguson, chair,
will introduce the symposium. The first speaker, Katherine East will provide an
overview of social norms and present a systematic review assessing the associ-
ation between different types of norms and subsequent smoking uptake among
youth. Second, Jim Thrasher will present data assessing how social norms and
socioeconomic status are associated with cigarette and e-cigarette susceptibility
and use among adolescents in Mexico, where e-cigarettes are banned. Third, Tina
Jahnel will discuss the use of Ecological Momentary Assessment (EMA) methods
to assess social norms, and the relationship between social norms, socioeconom-
ic status, and smoking behavior. Fourth, Ron Borland will present longitudinal
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data from the International Tobacco Control Project (ITC) Four Country Survey
assessing differences in social norms between countries where e-cigarette use is
legal and relatively common (US and UK) and countries where their use is high-
ly-restricted (Canada and Australia). Stuart Ferguson will then facilitate a panel
discussion on methodological approaches for assessing norms, and their utility in
predicting smoking and e-cigarette use in youth and adults.

JUSTIFICATION: This symposium will present current social norms research
among youth and adults, including measurement of norms and their reliability and
predictive validity. Data will be presented from several countries and the utility of
norms as predictors of smoking and e-cigarette use will be discussed.

FUNDING: UK Centre for Tobacco and Alcohol Studies; UK Department of Health
CORRESPONDING AUTHOR: Katherine East, katherine.east@kcl.ac.uk

SYM9A

THE ASSOCIATION BETWEEN NORMS AND SMOKING UPTAKE
AMONG YOUTH: A SYSTEMATIC REVIEW

Katherine East*', Sara Hitchman', James Thrasher?, Ann McNeill", 'King’s College
London, United Kingdom, 2University of South Carolina, SC, USA

INTRODUCTION: Most smokers take up smoking before age 21. Whilst social
norms are an important predictor of youth uptake, there are many types of norms
with considerable variety in how they are assessed. To our knowledge there has
been no systematic review assessing which norms are associated with youth
smoking uptake. METHODS: MEDLINE, EMBASE, CINAHL and PsycINFO were
searched between January 1998 and March 2017 to identify longitudinal studies
reporting measures of social norms towards smoking and their association with
subsequent smoking uptake in youth age <24. 5243 articles were identified of
which 38 met inclusion criteria. RESULTS: Results were grouped into two key nor-
mative domains: descriptive norms (perception of how others behave e.g. family
and friend smoking, societal smoking prevalence) and injunctive norms (percep-
tion of how others think a person ought to behave e.g. family, friend’s, society’s
approval of smoking). Descriptive norms of close/best friends (n=20), parent(s)
(n=14), peers (n=10) and siblings (n=7), and injunctive norms of parent(s) (n=13)
and best/close friends (n=13) were the most frequently identified measures. De-
scriptive norms of household/family (n=6) and adult smoking (n=3), and injunctive
norms of siblings (n=1), peers (n=2) and society (n=2) were also identified. There
was consistently strong evidence for an association between descriptive norms of
close/best friends and parents and smoking uptake. There was mixed evidence
for an association between descriptive norms of peers, siblings and household/
family and uptake, and injunctive norms of parents and uptake. There was some
evidence for an association between descriptive norms of adults and uptake, and
injunctive norms of siblings, peers and society and uptake, however there were
few articles assessing these. There was little evidence for an association between
injunctive norms of best/close friends and smoking uptake. CONCLUSIONS:
There is considerable variety in measures of norms, and while some are consis-
tently associated with smoking uptake, others less so. Parental and best/close
friend smoking show a strong and consistent association with smoking uptake.

FUNDING: UK Centre for Tobacco and Alcohol Studies; UK Department of Health

CORRESPONDING AUTHOR: Katherine East, MSc, King’s College London, Unit-
ed Kingdom

SYM9B

PATTERNING OF TOBACCO USE BY SOCIAL NORMS AND
SOCIOECONOMIC STATUS AMONG MEXICAN ADOLESCENTS:
SIMILARITIES AND DIFFERENCES BETWEEN E-CIGARETTES
AND CONVENTIONAL CIGARETTES

James Thrasher*', Paula Lozano', Edna Arillo-Santillan?, Inti Barrientos-Gutierrez?,
Adriana Pérez®, 'University of South Carolina, SC, USA, 2National Institute of
Public Health, Mexico, *Center for Research on Economy and Society, Argentina

Because electronic cigarettes (e-cigs) are relatively novel, social norms and so-
cioeconomic status (SES) may influence their use differently than for cigarettes.
METHODS: We analyzed a 2016 representative survey of 8,391 students from
58 secondary schools in the three largest Mexican cities. Product-specific norms
were assessed via current use by a family member, by a close friend, and, for
e-cigs, perception of the social acceptability of use. School-level norms were mea-
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sured as the proportion of students whose family member/friend used each prod-
uct and the proportion who perceived that society disapproves of e-cig use. SES
was measured using highest parental education (primary, secondary, high school,
university) and a family wealth index (i.e., four-item FAS), assessed as individual-
and school-level means. Adjusted logistic GEE models regressed susceptibility
(among adolescents who had tried neither e-cigs nor cigarettes, n=4522), trial, and
current use of each product on individual- and school-level norm and SES vari-
ables, adjusting for confounders (e.g., sex, age, sensation seeking, alcohol use).
RESULTS: All individual-level measures of product-specific norms were positively
associated with e-cig and cigarette susceptibility, trial, and current use. School-lev-
el friend norm was positively associated with e-cig and cigarette trial (OR=2.31 and
1.67, respectively) and current use (OR=3.12 and 4.89, respectively). School-level
family smoking norm was positively associated with cigarette trial (OR=1.47) and
current use (OR=4.89). Individual-level education (e.g., university vs. primary) was
inversely associated with current use of e-cigs (OR=0.62), as well as with cigarette
susceptibility (OR=0.57), trial (OR=0.89), and current use (OR=0.83). School- and
individual-level family wealth were associated with trial of e-cig (OR=1.20 and
1.04, respectively), and individual-level wealth was associated with current e-cig
use (OR=1.08). CONCLUSIONS: Individual- and school-level norms and parental
education appear similarly associated with e-cig and cigarette susceptibility and
use, although family wealth appears associated with e-cig but not cigarette use.

FUNDING: Federal

CORRESPONDING AUTHOR: James Thrasher, PhD, University of South Caro-
lina, SC, USA

SYM9C

MEASURING SOCIAL NORMS USING ECOLOGICAL MOMENTARY
ASSESSMENT METHODS

Tina Jahnel*', Stuart Ferguson', Saul Shiffman?, Johannes Thrul®, Benjamin
Schiiz', 'University of Tasmania, Australia, 2University of Pittsburgh, PA, USA,
SUniversity of California, CA, USA

INTRODUCTION: Smoking occurs in, and is influenced by, situations and so-
cial contexts. Ecological Momentary Assessment (EMA) methods can be used
to gather reliable and ecological valid data on individual’s daily lives. As such,
EMA methods can be used to gain a greater understanding of temporal variations
in social norms and to explore how social norms impact smoking. The current
study examined whether socioeconomic status (SES) affects smoking behavior
through differential access of smoking-friendly environments, in particular places
where smoking is allowed. METHOD: A sample of 194 daily smokers, recorded
their smoking and information about situational and contextual factors for three
weeks using an electronic diary. We tested whether a smoker’s momentary context
mediated the relationship between SES (educational attainment) and cigarettes
smoked per day (CPD). Momentary context was operationalized as the proportion
of random assessments where smoking was allowed versus where smoking was
not allowed. Data were analyzed using random effects regression with a lower lev-
el mediation model (2-1-1 mediation) with random intercepts. RESULTS: Although
no significant direct effect of SES on CPD were observed, there was a significant
indirect effect of SES on CPD via the momentary context (B=-0.733, SD=0.37, p <
.05). Compared to participants with higher education, lower educated participants
were more likely to encounter places where smoking was allowed (B= -0.188,
SD=0.056, p < .001), and this in turn, was associated with a higher number of
CPD (B= 3.905, SD=1.506, p < .01). DISCUSSION: These findings suggest that
SES is associated with smoking at least partially via differential exposure to smok-
ing-friendly environments, with smokers from lower SES backgrounds accessing
more places where smoking is allowed.

FUNDING: U.S. National Institutes of Health, National Institute on Drug Abuse.
CORRESPONDING AUTHOR: Tina Jahnel, MA, University of Tasmania, Australia
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SOCIAL NORMS TOWARDS SMOKIING IN 2002 AND 2013/15
AMONG DAILY SMOKERS: FINDINGS FROM THE INTERNATIONAL
TOBACCO CONTROL (ITC) FOUR COUNTRY SURVEY

2018 Symrosia

Katherine East', Sara Hitchman', Ann McNeill', Stuart Ferguson?, K. Michael
Cummings®, Geoffrey Fong*, Ron Borland*®, 'King’s College London, United
Kingdom, 2University of Tasmania, Australia, *Medical University of South Carolina,
SC, USA, “University of Waterloo, ON, Canada, Cancer Council Victoria, Australia

SIGNIFICANCE: Social norms are important predictors of smoking behaviours but
patterns across countries and time have not been studied. We present cross-sec-
tional data of three social norms from two survey waves over 10 years apart from
the International Tobacco Control four country survey; adjusted and longitudinal
data will also be presented at the meeting. METHODS: Data were from daily
smokers from Australia (AU), Canada (CA), United Kingdom (UK) and United
States (US) from the 2002 wave (n=2000-2500/country) and the 2013-2015 wave
(n=1000-2000/country). Outcomes: two injunctive norms (a) % agreement with the
statement “society disapproves of smoking” (b) % agreement with “people import-
ant to you believe you should not smoke”; and one descriptive norm (c) mean
number “Of the five closest friends or acquaintances that you spend time with on
a regular basis, how many of them are smokers?”. Weighted % agreement for (a)
and (b) and means for (c) were compared across countries at each wave using
95% confidence intervals. RESULTS: (a) In 2002, a higher proportion in CA (88%)
agreed that society disapproved of smoking, than in UK (77%), US (79%) and AU
(82%) (all p<.001) and a higher proportion in AU than UK (p<.01); in 2013/15, a
higher proportion in CA (81%) agreed compared with UK (75%) and US (68%)
(p<.01) and a higher proportion in AU (79%) and UK agreed than in US (p<.01).
(b) In 2002, a higher proportion in CA (90%) and US (90%) agreed that people
important to them believed they should not smoke, than UK (85%) (p<.01) with no
other between-country differences (AU 88%); in 2013/15, a higher proportion in
CA (86%) agreed, than UK (74%), US (76%) and AU (79%) (p<.001) with no other
between-country differences. (c) In 2002, the mean number of smoking friends
(M) did not differ across the countries: AU (M=2.88), CA (2.89), UK (2.99), US
(2.98) (p>0.05); in 2013/15, US participants (M=2.84) had a higher mean number
of smoking friends than UK (M=2.39), CA (M=2.55) (p<.001) but not AU (M=2.62).
DISCUSSION: Social norms vary across countries. Understanding these patterns
and temporal changes is required if norms can be used to predict changes in
smoking behaviour.

FUNDING: Federal; State; Nonprofit grant funding entity

CORRESPONDING AUTHOR: Ron Borland, PhD, Cancer Council Victoria, Aus-
tralia
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LEVERAGING USER DATA FROM ONLINE CESSATION
INTERVENTIONS: NOVEL ANALYTIC APPROACHES TO IMPROVE
EFFECTIVENESS AND REACH

Laura Vercammen, MPH, ICF, MD, USA; Alice Murray, BA, ICF, VA, USA; Jennifer
Pearson, MPH, PhD, University of Nevada, Reno, NV, USA; Michael Amato, MS,
PhD, Truth Initiative, DC, USA

Digital interventions for smoking cessation generate large volumes of data collect-
ed unobtrusively about users that can be used to optimize reach, engagement,
and effectiveness. Leveraging these data requires new and innovative analytic
methods. This symposium showcases four examples of novel analytic approach-
es from digital cessation interventions. The first two presentations use data from
NCI's Smokefree.gov programs, and focus on maximizing overall reach and en-
gaging a specific audience. Laura Vercammen will describe results from a “Mar-
keting Funnel” analysis which found a strong relationship of likes and retweets on
monthly intervention reach, but no significant relationship of text sign-ups or app
downloads. These results suggest that engagement is an important component of
effective social media strategy. Alice Murray will describe a data driven approach
used to develop content imagery to reach and engage military veterans on Smoke-
freeVET. She will describe use of a predictive model with visual image content
coding to develop materials that promoted engagement in different audience seg-
ments, including female veterans and veterans with mental health disorders. The
next two presentations use data from BecomeAnEX.org, Truth Initiative’s cessa-
tion platform. Both presentations apply novel analytic approaches to user-gen-
erated content (UGC) from the BecomeAnEX online social network to examine
cessation-related outcomes. Dr. Jenni Pearson will describe the results of a study
that examined the link between peer sentiment about nicotine replacement thera-

py (NRT) and actual use of NRT. Exposure to positive peer sentiment about NRT
was prospectively associated with use of NRT among treatment seeking smokers.
Dr. Michael Amato will describe an innovative use of machine learning methods to
determine smoking status based on UGC. Smoking status and duration of absti-
nence were reliably inferred among a majority (69%) of smokers who contributed
content. Implications of this work for research and intervention design will be dis-
cussed. The Discussant will address how these studies fit within the broader field
of digital intervention research and directions for future work.

JUSTIFICATION: We present data from two studies aiming to increase the ef-
fectiveness of online cessation interventions, and two studies aiming to increase
their reach.

FUNDING: Federal
CORRESPONDING AUTHOR: Michael Amato, mamato@truthinitiative.org
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APPLYING A MARKETING FUNNEL ANALYSIS TO MAXIMIZE THE
IMPACT OF SOCIAL MEDIA IN DIGITAL TOBACCO CESSATION
CAMPAIGNS

Alice Murray', Brian Keefe!, Laura Vercammen*?, Sohana Wagar!, Jessica
Havlak', Joshua Delung', Lindy Dreyer’, Erik Augustson®, Meredith Grady?, 'ICF,
VA, USA, 2ICF, MD, USA, National Cancer Institute, MD, USA

BACKGROUND: Many mHealth programs have emerged that provide smoking
cessation support across websites, text messaging programs, mobile applications,
and social media accounts. Data from these platforms can provide insight into
efforts to increase resource delivery and cessation outcomes. Combining key per-
formance indicators across platforms continues to be a challenge, as natural silos
and fast-paced changes in the social media landscape inhibit systematic collection
of indicators. The purpose of this study was to explore the role of social media in
increasing the reach of mHealth cessation resources. METHODS: Data from this
study were drawn from the National Cancer Institute’s Smokefree.gov initiative
(SFG). The funnel analysis is a novel methodology for aggregating and analyz-
ing data from mHealth resources. This framework classifies data using a market-
ing funnel model, tracking social media metrics such as follows, comments, and
shares as users transition from awareness of to repeat use of SFG resources. User
data from the SFG websites, conversion data from the text messaging programs,
and download data from the mobile applications are then layered into the model.
Correlational analysis was performed on more than 1800 posts published by SFG
social media managers on SFG Facebook and Twitter accounts. RESULTS: There
was a statistically significant relationship between “engagements” (detail expands,
likes, and retweets where r=.9, .9, and .8 respectively) and monthly reach, where
reach is defined as the number of unique users who have viewed a post, but no as-
sociation between the number of monthly messages and reach. There was also a
correlation (r=.8; p=.02) between monthly reach numbers and the average amount
of time spent on the Smokefree.gov website. There was no association between
social media reach and text sign-ups or app downloads. CONCLUSIONS: These
findings suggest that rates of engagement are more valuable than message vol-
ume in driving users to digital cessation content. Social media efforts should focus
on high quality content that generates engagement. These findings can guide so-
cial media strategy in efforts to deliver digital resources to users.

FUNDING: Federal
CORRESPONDING AUTHOR: Laura Vercammen, MPH, ICF, MD, USA
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PREDICTING THE PERFORMANCE OF TOBACCO CESSATION
IMAGERY WITH VETERANS

Alice Murray*!, Jessica Havlak', Dana Christofferson?, Kim Hamlett-Berry?, Erik
Augustson?, 'ICF, VA, USA, ?Veterans Health Administration, DC, USA, *National
Cancer Institute, MD, USA

BACKGROUND: The National Cancer Institute’s (NCI) Smokefree.gov Initiative
is a suite of digital smoking cessation resources. It includes resources for spe-
cial populations, such as SmokefreeVET, a collaboration with the Department of
Veteran Affairs. A large portion of Smokefee.gov’'s message dissemination comes
from a robust social media presence. Finding data-driven methods for tailoring
content is key to reaching high priority populations for cessation intervention with
resources. METHODS: Ad testing is a best practice for ensuring images resonate
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with intended audiences, but it can be hard to build upon testing results. The Vi-
sual Asset Map Predictive Analysis process forms a predictive model within an
ad testing exercise, turning data into insights for future application. The process
begins with the compilation of MRI (Mediamark Research and Intelligence) data
to formulate visual hypotheses, or asset maps, for different audience segments.
The asset maps inform the creation of ads, which are then delivered through social
media platforms. Ad performance is measured through rates of engagement, and
ad imagery is coded for visual components (examples include the presence of text
overlay, the addition of humor, and racial representation). Components found to
be key to the success of the ad are pulled into audience-specific algorithms. RE-
SULTS: The SmokefreeVET Facebook page was used to develop this predictive
model of image testing. The ads targeted five audience segments, including fe-
male Veterans and Veterans with mental health disorders. The resulting algorithms
predicted the success of imagery with those segments. Prediction accuracy rates
ranged from 61% to 73%, and image performance (indicated by rates of engage-
ment) increased from 12.73% to 29.48% over the course of eight rounds of iter-
ative testing. CONCLUSIONS: Successful predictive algorithms support the use
of a data-driven vetting process to design imagery. This method can be applied
to organic social media content as well as large-scale paid media campaigns to
prevent misaligned content. This customization maximizes resources; messages
and interventions are delivered to the people who need them most.

FUNDING: Federal
CORRESPONDING AUTHOR: Alice Murray, BA, ICF, VA, USA
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IS EXPOSURE TO ONLINE PEER CONTENT ABOUT NICOTINE
REPLACEMENT THERAPY (NRT) ASSOCIATED WITH NRT USE?
RESULTS FROM A LONGITUDINAL STUDY

Jennifer Pearson*', Michael Amato?, Bahar Erar®, Xi Wang*, Sarah Cha?, Kang
Zhao®, Amy Cohn®, George Papandonatos’, Amanda Graham?, 'University of
Nevada, Reno, NV, USA, 2Truth Initiative, DC, USA, *Amazon, WA, USA, “Central
University of Finance and Economics, China, 5The University of lowa, IA, USA,
5Battelle Memorial Institute, VA, USA, "Brown University, RI, USA

SIGNIFICANCE: Nicotine replacement therapy (NRT) and social support are
important components of smoking cessation treatment. For treatment delivered
via the Internet, social norms/influence can be powerful drivers of behavior. This
research examined the relationship between exposure to peer sentiment about
NRT in an online cessation community and subsequent NRT use. METHODS:
Data were drawn from BecomeAnEX.org, a publicly available Internet cessation
program with a large online community. Participants were N=5,290 members of
BecomeAnEX (current smokers) who enrolled in a randomized treatment trial;
half received free NRT. Automated text classification was used to identify posts
about NRT in the community. Sentiment toward NRT in each post was rated using
Amazon Mechanical Turk (1=strongly negative, 9=strongly positive), which each
post rated by ~9 unique individuals. Individual user clickstream data allowed us to
quantify participants’ exposure to NRT posts/sentiment. Poisson regression exam-
ined self-reported use of NRT at 3-months as a function of exposure to NRT senti-
ment, controlling for study arm and number of posts viewed. RESULTS: On aver-
age, participants viewed 6.5 [SD=14.7] NRT posts between study enrollment and
3 month follow-up. Mean sentiment of posts was 5.7 [SD=0.8]. For every 1-point
increase in sentiment over mean sentiment, use of NRT increased 23% (p<0.05).
However, this effect varied by receipt of free NRT from the study: exposure to
positive peer sentiment about NRT was associated in an increased likelihood of
using NRT among participants who did not receive study NRT (RR 1.23, 95% CI
1.00, 1.50; p=0.0459), but there was no relationship between NRT sentiment and
later NRT use among those who did receive study NRT (RR 0.98, 95% CI 0.94,
1.02). CONCLUSIONS: Exposure to peer sentiment about NRT was associated
with NRT use among smokers who did not receive free NRT. Promoting user-gen-
erated content with positive NRT sentiment may serve to increase NRT use among
treatment seeking smokers, though further research is needed to establish a caus-
al relationship.

FUNDING: Federal

CORRESPONDING AUTHOR: Jennifer Pearson, MPH, PhD, University of Neva-
da, Reno, NV, USA
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AUTOMATED SURVEILLANCE OF QUIT ATTEMPTS IN AN ONLINE
CESSATION COMMUNITY THROUGH PASSIVE ANALYSIS OF
USER GENERATED CONTENT

Michael Amato*', Kang Zhao?, Sarah Cha', Xi Wang®, George Papandonatos®,
Jennifer Pearson®, Amy Cohn®, Amanda Graham’, "Truth Initiative, DC, USA, ?The
University of lowa, IA, USA, *Central University of Finance and Economics, China,
“Brown University, RI, USA, ®University of Nevada, Reno, NV, USA, °®Battelle
Memorial Institute, VA, USA

SIGNIFICANCE: User generated content (UGC) can provide useful information
about individuals who participate in online cessation interventions. Real-time, au-
tomated identification of users’ smoking status from UGC (i.e. pre-quit, making a
quit attempt, maintaining abstinence) will enable interventions to more effectively
tailor support. This study represents a first effort to passively detect smoking status
among members of an online cessation program using UGC. METHODS: Second-
ary data analysis was performed on UGC from 826 participants in an online smok-
ing cessation trial that included an online community. Domain experts from the
online community reviewed UGC and coded the author’s smoking status. Results
of the manual annotation were validated by comparison with self-reported absti-
nence. A machine-learning classifier was then trained, based on mannul annota-
tion results, to perform automatic annotation on all remaining posts in the network,
using features of users, texts, and contexts. RESULTS: Of the 826 participants in
the manual annotation sample, 719 had written at least one post from which con-
tent inference of smoking status was possible. Concordance of inferred smoking
status with self-reported abstinence was almost perfect (kappa=0.94). Posts indi-
cating abstinence tended to be written shortly after enroliment (median=14 days).
Automatic classification achieved good levels of accuracy (AUC=0.84, F1=0.76).
Consideration of user characteristics and neighboring posts improved classifica-
tion performance by 9.70%, relative to a classifier that considered only features
of the text in the original post itself. Among users who authored UGC, 69.84%
wrote at least one post from which “abstinence” was inferred. CONCLUSIONS:
Passive inference of smoking status from UGC in online cessation communities
is reliable for a clinically meaningful proportion of smokers who actively produce
content. Future research should develop and test interventions that make use of
this information to improve effectiveness by providing temporally-tailored support.

FUNDING: Federal
CORRESPONDING AUTHOR: Michael Amato, MS, PhD, Truth Initiative, DC, USA

SYM11

LABORATORY-BASED CLINICAL STUDIES TO INFORM TOBACCO
CESSATION INTERVENTIONS AMONG INDIVIDUALS WITH
PSYCHIATRIC CONDITIONS

Maggie Sweitzer, PhD, Duke University, NC, USA; Sarah Dermody, PhD, Oregon
State University, OR, USA; Jennifer Tidey, PhD, Brown University, Rl, USA

Cigarette smoking causes significant morbidity and mortality among individuals
with psychiatric conditions. Lower success in quitting smoking among individuals
with psychiatric disorders suggests the need for innovations in treatment. Labo-
ratory-based clinical research can provide important insight into the unique fea-
tures of tobacco addiction and relapse among those with co-occurring disorders.
This symposium will present laboratory-based investigations of the mechanisms
of tobacco addiction and relapse from neurobiological, pharmacological, and be-
havioral perspectives with a focus on tobacco users diagnosed with psychiatric
disorders (i.e., attention deficit and hyperactivity disorder (ADHD), schizophrenia,
or depression). The clinical implications of study findings will be discussed. First,
Dr. Sweitzer will present fMRI data comparing reward functioning among adult
smokers with and without a diagnosis of ADHD under three different conditions
(smoking satiated+placebo, abstinent+placebo, abstinent+methylphenidate).
Next, with a focus on both tobacco and cannabis use, Dr. Dermody will share
results from a 28-day contingency management intervention tested among individ-
uals with or without schizophrenia. Dr. Tidey will then present findings concerning
the effectiveness and safety of nicotine reduction in cigarettes on smoking and
mood in individuals with and without depression. The discussant, Dr. Prochaska,
will end the symposium by synthesizing the results from the three presentations
and discussing the implications of these data for integrating tobacco interventions
in mental health care settings.
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JUSTIFICATION: To encourage innovations in treatment for cigarette smokers
with psychiatric comorbidities, this symposium will present neurobiological, phar-
macological, and behavioral evidence from laboratory-based clinical studies on
the unique features of tobacco addiction and relapse among cigarette smokers
with psychiatric comorbidities.

FUNDING: Federal

CORRESPONDING AUTHOR: Sarah Dermody, sarah.dermody@oregonstate.
edu

SYM11A

EFFECTS OF SMOKING ABSTINENCE AND METHYLPHENIDATE
CHALLENGE ON REWARD FUNCTION AMONG SMOKERS WITH
AND WITHOUT ADHD

Maggie Sweitzer*!, Scott Kollins', Rachel Koznik!, Matthew Hallyburton', Joseph
English?, Merideth Addicott?, Jason Oliver!, F. Joseph McClernon', 'Duke
University, NC, USA, 2University of Arkansas Medical Center, AR, USA

Smoking and attention deficit-hyperactivity disorder (ADHD) are highly comorbid
conditions, and both are associated with alterations in neural pathways involved
in reward processing. Smoking withdrawal negatively impacts reward function, but
it is currently unknown if these effects are more pronounced among individuals
with ADHD, representing a potential mechanism of vulnerability to smoking and
relapse. Here, we examined changes in activation to monetary reward anticipation
and feedback during an fMRI monetary incentive delay task among smokers with
and without ADHD. We further investigated the role of catecholamine transmis-
sion on these changes via administration of 40mg methylphenidate (MPH). Thir-
ty-five adult daily smokers (17 ADHD+, 18 ADHD-) completed fMRI scans under
three conditions: a) smoking as usual + placebo; b) 24hr abstinence + placebo;
and c) 24hr abstinence + MPH. Whole-brain analysis of task-related BOLD signal
(cluster-corrected P<.05) indicated robust activation during reward anticipation
throughout expected circuitry, but no effect of condition or group by condition in-
teraction. During monetary reward feedback, a significant group by abstinence
interaction was observed in two large clusters encompassing bilateral caudate tail,
middle frontal gyrus, thalamus and cerebellum (9432 voxels) and dorsal anterior
cingulate, precuneus, and right post-central gyrus (8858 voxels), with greater ab-
stinence-induced decreases in activation observed among ADHD compared with
non-ADHD smokers. A similar group by MPH interaction was observed in the right
inferior frontal gyrus (1241 voxels) and precuneus/superior parietal lobule (1826
voxels). These preliminary findings suggest that smokers with ADHD may be at
greater risk for withdrawal-induced disruptions in reward processing compared
with non-ADHD smokers, whereas MPH may help to increase activation in regions
typically associated with cognitive control. This may reflect a compensatory pro-
cess facilitating increased attention in the context of decreased reward sensitivity,
rather than a normalization of withdrawal-induced reward deficits. Additional sup-
porting data and implications will be discussed.

FUNDING: Federal
CORRESPONDING AUTHOR: Maggie Sweitzer, PhD, Duke University, NC, USA

SYM11B

CHANGES IN TOBACCO CONSUMPTION IN CANNABIS
DEPENDENT PATIENTS WITH SCHIZOPHRENIA VERSUS NON-
PSYCHIATRIC CONTROLS DURING 28 DAYS OF CANNABIS
ABSTINENCE

Sarah Dermody*', Tony George?, Rachel Rabin®, 'Oregon State University, OR,
USA, 2Centre for Addiction and Mental Health, University of Toronto, ON, Canada,
3lcahn School of Medicine, NY, USA

Tobacco and cannabis are highly co-morbid in the general population and patients
with schizophrenia. Causal mechanisms may facilitate co-use, thus, it important to
determine how cannabis cessation influences tobacco use. Using a 28- day can-
nabis abstinence paradigm, we prospectively examined changes in tobacco con-
sumption in patients with schizophrenia and controls with cannabis dependence
and daily cigarette use. At weekly visits (Days 7, 14, 21, 28), participants complet-
ed measures of substance use, withdrawal, and clinical symptoms. Urine sam-
ples were collected twice weekly to biochemically-verify abstinence. Contingency
management reinforced 28-day abstinence. Multilevel analyses separately evalu-
ated the effects of the following predictors on change in cigarettes use relative to

baseline over time (1) biomarker-verified 28-dya abstinence from cannabis and (2)
weekly average of grams of cannabis per day relative to baseline. Patient status
was examined as a moderator. Analyses controlled for baseline FTND. To evalu-
ate the role of marijuana withdrawal, change in withdrawal at each visit relative to
baseline was entered into the final models as a time-varying covariate. Cannabis
dependent patients with schizophrenia (n=19) and controls (n=20) had 28-day ab-
stinence rates of 42% and 55%, respectively. Compared to controls, schizophrenia
patients reported a greater increase in cigarette per day (CPD) 7-days post-absti-
nence relative to baseline. More specifically, patients who had greater decreases
in cannabis use at Day 7 reported greater increases in CPD relative to baseline
(simple slope = -2.31, p = .05); this effect was nonsignificant in controls. Further,
by Day 28, CPD returned to baseline levels. CPD changes were unrelated to and
not accounted by concurrent changes in cannabis withdrawal. Findings support a
strong association between cannabis and tobacco use in schizophrenia; howev-
er, transient tobacco substitution for cannabis in schizophrenia patients resolved
by Day 28. Future studies should focus on targeting underlying mechanisms that
promote co-use to better address potential changes in concurrent substance use
during treatment interventions.

FUNDING: CIHR MOP#115145 to Dr. George, CIHR Doctoral Fellowship to Dr.
Rabin, CIHR Postdoctoral Fellowship to Dr. Dermody.

CORRESPONDING AUTHOR: Sarah Dermody, PhD, Oregon State University,
OR, USA

SYM11C

EFFECTS OF REDUCED-NICOTINE CIGARETTES ON SMOKING
AND PSYCHIATRIC SYMPTOMS IN SMOKERS WITH AND
WITHOUT DEPRESSION

Jennifer Tidey*', Rachel Denlinger-Apte’, Eric Donny?, Joseph Koopmeiners?,
Dorothy Hatsukami®, Diann Gaalema*, John Hughes*, Stephen Higgins*, ‘Brown
University, RI, USA, 2University of Pittsburgh, PA, USA, University of Minnesota,
MN, USA, “University of Vermont, VT, USA

BACKGROUND: An FDA-mandated reduction in the nicotine content of cigarettes
has the potential to reduce tobacco dependence and tobacco-related health conse-
quences in the US. Given the high prevalence of mental health conditions among
those with tobacco dependence, it is important to understand how these smokers
would respond to a reduced-nicotine standard for cigarettes. METHODS: This pre-
sentation describes results of two studies conducted within two separate tobacco
centers of regulatory science. In Study 1, we conducted a secondary analysis that
examined whether baseline depressive symptom severity (CES-D score below 16
vs. 16+) affected responses to 6-week use of either normal-nicotine content (15.8
mg/g or usual brand) or reduced-nicotine content (0.4-2.4 mg/g) cigarettes among
717 smokers in a multisite trial. In Study 2, we used a within-subjects design to
examine the acute subjective and behavioral responses to cigarettes varying in
nicotine content (0.4-15.8 mg/g) among 56 smokers with diagnosed affective dis-
orders. RESULTS: Study 1 results indicate that the effects of reduced-nicotine
content cigarettes were similar in smokers with higher vs. lower depressive symp-
toms, and that both groups experienced reductions in smoking rate (p < .001)
and nicotine dependence (p < .01); furthermore, among those with elevated de-
pressive symptoms, those randomized to reduced-nicotine cigarettes had lower
CES-D scores at week 6 than those randomized to normal-nicotine cigarettes (p
< .05). Study 2 results indicate that reducing the nicotine content of cigarettes
decreased the addiction potential of cigarettes in those with affective disorders, as
measured by subjective evaluations, responses on a cigarette purchase task and
preferences on a choice task. A study of the 12-week effects of cigarettes varying
in nicotine content in smokers with affective disorders is underway and will be
described. CONCLUSIONS: These findings suggest that a reduced-nicotine stan-
dard for cigarettes may reduce smoking with minimal disruptive effects in smokers
with elevated depressive symptoms or diagnosed affective disorders.

FUNDING: Federal; Supported by grants from the US National Institute on Drug
Abuse and the Food and Drug Administration Center for Tobacco Products
(U54DA031659 and P50DA036114). The content of this presentation is solely the
responsibility of the authors and does not necessarily represent the official views
of the National Institutes of Health or the Food and Drug Administration.

CORRESPONDING AUTHOR: Jennifer Tidey, PhD, Brown University, RI, USA
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SYM12

“SMOKERS WHO VAPE AND VAPERS WHO SMOKE”: PUBLIC
HEALTH IMPLICATIONS OF DUAL USE OF TOBACCO AND
ELECTRONIC CIGARETTES

Ron Borland, PhD, Cancer Council Victoria, Australia; Pamela Ling, MD, MPH,
University of California San Francisco, CA, USA; Bryan Heckman, PhD, Medical
University of South Carolina, SC, USA; Danielle Smith, MPH, Roswell Park Cancer
Institute, NY, USA; Christine Czoli, PhD, University of Waterloo, ON, Canada

Dual use of tobacco cigarettes and e-cigarettes is highly prevalent among adult
and youth tobacco users. However, little is known about dual users’ patterns of
product use, transitions between two products, potential health risk from dual use,
and cumulative exposure to nicotine and toxicants from electronic and tobacco
cigarettes. A better understanding of the use patterns and differing contexts of dual
use of electronic and tobacco cigarettes is needed to inform public policy and clin-
ical practice. While e-cigarette use among long-term smokers may lead to quitting
attempts and reduction in exposure to harmful tobacco-related toxicants, the e-cig-
arettes may also have a negative effect of stimulating conventional cigarette smok-
ing among young dual users. During this multidisciplinary symposium, Dr Borland
from Cancer Council Victoria in Australia will present data from ITC study and
discuss how various use patterns may help gain a better understanding of the po-
tential of vaping to at least partly replace smoking among adults. Dr Ling from Uni-
versity of California San Francisco will present results from qualitative interviews
with young adults in California who were current dual users describing the different
motivations and contexts that influenced use of e-cigarettes and cigarettes, as
well as product characteristics influencing product use. Dr Heckman from Medical
University of South Carolina will use behavioral economic perspective across four
counties to discuss delay discounting in e-cigarette users, smokers, dual users,
and former smokers. Ms Smith from Roswell Park Cancer Institute will present
results from an international, multi-center trial that measured levels of biomark-
ers of exposure to nicotine, tobacco specific nitrosamines (TSNAs), and volatile
organic compounds (VOCs) among dual users. Finally, Dr Czoli from University
of Waterloo will present results from a naturalistic product-switching experiment
among dual users in Canada. Dr Cumming from Medical University of South Caro-
lina will lead discussion how presented data may inform clinical practice and policy
decision-making designed to impact transitions away from combustible tobacco.

JUSTIFICATION: Symposium will provide a better understanding of the patterns
and differing contexts of dual use of electronic cigarettes and cigarettes to en-
hance clinician advice to dual users and inform on policy decision-making de-
signed to impact transitions away from combustible tobacco.

FUNDING: Federal

CORRESPONDING AUTHOR: Maciej Goniewicz, maciej.goniewicz@roswellpark.
org

SYM12A

CONCEPTUAL AND EMPIRICAL CONSIDERATIONS FOR
DISTINGUISHING TYPES OF “DUAL USE”: FINDINGS FROM THE
ITC PROJECT

Ron Borland*, Krista Murray, Cancer Council Victoria, Australia

BACKGROUND: There has been a lot of interest in “dual use”, a term referring
to any concurrent smoking and vaping, but often undefined, and where defined,
it varies markedly, from dual daily use to any use of both (often at least monthly).
This paper characterises dual use using both cross-sectional correlates and lon-
gitudinal stability of patterns. METHODS: Analyses of cross-sectional data from
2016 ITC Four Country Survey (US, England, Canada, Australia; n=11,995) with
longitudinal data from earlier waves: 2,846 cases of daily smokers at one wave
(4.7% daily vapers, 20.7% less than daily, and 74.7% non-vapers) with reported
smoking and vaping status at the next wave. RESULTS: Most non-daily use of
both is less than weekly, with few using most days, thus daily versus non-daily use
provides a simple distinction. We identified four sub-groups: Two, daily dual users
(20%), and occasional dual (non-daily) users (17%), can reasonably be consid-
ered dual users, although they have very different characteristics. The second two
are predominant smokers (daily with occasional vaping) (57%), a large group quite
similar to daily smokers; and predominant vapers (daily with occasional smoking)
(6%), a small group quite similar to daily vapers. Dual occasional use is mainly
among younger respondents who were also least likely to be sole vapers. Anal-
yses showed that the greater the frequency of vaping relative to smoking, the
greater the interest in quitting smoking. In the longitudinal analysis, most dual daily
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users had reverted to predominant or sole smoking by the next wave, but 30%
were no longer smoking daily (17% quit completely). Among smokers not vaping
at baseline only 16% stopped daily cigarette use by the next wave, with 37% of
this group now vaping, mainly daily. Transitions from predominment smoking were
similar, although the proportion still vaping was greater. CONCLUSIONS: Treating
any use of either product as one category of dual use is not useful. Patterns vary
most by age. Understanding of the various patterns may help gain a better under-
standing of the potential of vaping to at least partly replace smoking.

FUNDING: Federal

CORRESPONDING AUTHOR: Ron Borland, PhD, Cancer Council Victoria, Aus-
tralia

SYM12B

CONTEXT OF DUAL USE OF E-CIGARETTES AND CIGARETTES
AMONG YOUNG ADULTS

Pamela Ling*, University of California, San Francisco, CA, USA

BACKGROUND: Young adults have high rates of dual use of electronic cigarettes
and combustible cigarettes. METHODS: We conducted qualitative interviews with
50 young adults in California who were current users of e-cigarettes and ciga-
rettes, about half of whom used both products for at least 10 of the past 30 days.
RESULTS: Young adults described the different motivations and contexts (e.g.,
mentality, identity, location, activities, social context, temporality) that influenced
use of e-cigarettes and cigarettes, as well as product characteristics influencing
use (e.g., flavors, convenience, cost, discretion, nicotine delivery, by-products,
sensory experience and object properties). Differences in both contextual and
product characteristics influenced when participants used e-cigarettes compared
to cigarettes. Most participants did not plan to continue using either e-cigarettes
or combustible cigarettes far into the future, though few had immediate plans to
quit using either product. Follow up interviews are planned for 2018 to track the
evolution of patterns of dual use longitudinally among study participants over time.
CONCLUSIONS: Dual use of e-cigarettes and cigarettes is common among young
adults, and specific contexts and product characteristics influence the choice of a
particular product. A better understanding of the patterns of and differing contexts
of dual use of electronic cigarettes and cigarettes will enhance clinician advice to
young e-cigarette users and inform public policy on youth e-cigarette use.

FUNDING: Federal

CORRESPONDING AUTHOR: Pamela Ling, MD, MPH, University of California,
San Francisco, CA, USA

SYM12C

DELAY DISCOUNTING IN E-CIGARETTE USERS, SMOKERS, DUAL
USERS, AND FORMER SMOKERS: BEHAVIORAL ECONOMIC
PERSPECTIVE ACROSS FOUR COUNTIES

Bryan Heckman*', Geoffrey Fong? Ron Borland?® Richard O’Connor4, Warren
Bickel®, Mikhail Koffarnus®, Jeffrey Stein®, Derek Pope?®, K. Michael Cummings’,
"Medical University of South Carolina, SC, USA, 2University of Waterloo, ON,
Canada, *Cancer Council Victoria, Australia, “Roswell Park Cancer Institute, NY,
USA, %Virginia Tech Carilion Research Institute, VA, USA

BACKGROUND: Delay discounting tasks quantify the impulsive decision-making
underlying addictive behaviors. As preferences for immediate rewards increase,
the discounting rate becomes steeper (i.e., greater discounting), indicating higher
levels of impulsivity. It is well-established that smokers have higher discounting
rates than never smokers and former smokers. Only two studies have examined
discounting in e-cigarette users (EC), both finding similar rates of discounting for
vapers relative to smokers. However, discounting has not been compared across
smokers, vapers, dual users, and former smokers. We fill these gaps by examin-
ing discounting across nationally representative samples of EC users, smokers,
dual users, and former smokers from the US/EN/CA/AU. METHODS: Data for this
study were from 13,140 adults who participated in the 2016 International Tobacco
Control (ITC) 4-country study, a web-based survey. Discounting was assessed
with a one-minute task unrelated to smoking. Regression analyses tested pre-
dictors of discounting, including: vaping/smoking/quit status and EC appearance/
type. Relevant covariates include: quit history (# quit attempts), dependence,
cessation fatigue, motivation, self-efficacy, and demographics (e.g., income, race,
sex). RESULTS: Discounting varied by vaping status for current smokers (dai-
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ly/weekly/occasional), such that greater vaping frequency was associated with
greater impulsive decision-making. However, vaping status was not associated
with differential discounting among former smokers. We also found that cigalike
(disposable and reusable) users were more impulsive than tank (ego/mod) users,
and participants from the US/AU were more impulsive than those from EN/CA.
CONCLUSIONS: We found distinct associations between discounting and vaping
based on the frequency and type of EC use. Surprisingly, vaping was associated
with increased discounting, at least among smokers, as they might be expected
to value the future more if use is motivated by health concerns. These data have
implications for policy decision-making designed to impact transitions away from
combustible tobacco and facilitate harm reduction.

FUNDING: Federal

CORRESPONDING AUTHOR: Bryan Heckman, PhD, Medical University of South
Carolina, SC, USA

SYM12D

HIGHER CIGARETTE CONSUMPTION AMONG DUAL USERS OF
TOBACCO AND ELECTRONIC CIGARETTES IS ASSOCIATED
WITH HIGHER EXPOSURE TO TOBACCO-RELATED TOXICANTS:
FINDINGS FROM AN INTERNATIONAL MULTI-CENTER TRIAL

Danielle Smith*!, Lion Shahab?, K. Udeni Alwis®, Langing Wang?®, Connie Sosnoff®,
Yang Xia®, Benjamin Blount®, Michal Gawron*, Leon Kosmider*, Andrzej Sobczak?,
Maciej Goniewicz', 'Roswell Park Cancer Institute, NY, USA, 2University College
London, United Kingdom, *Centers for Disease Control and Prevention, GA, USA,
“Medical University of Silesia, Poland

BACKGROUND: While evidence suggests a strong dose-response relationship
in disease risk based on the number of cigarettes smoked per day (CPD) among
smokers, how CPD factors into exposure to harmful tobacco-related toxicants
among dual users of tobacco and electronic cigarettes (e-cigarettes) has yet to
be determined. METHODS: An international, multi-center trial conducted in 2014
at three institutions in the United States, Poland, and the United Kingdom yielded
a sample of 91 adult dual users of tobacco and e-cigarettes who reported using
e-cigarettes at least six months prior to study enrollment and use of at least two
cigarettes per day (CPD). Subjects provided urine samples, which were analyzed
using LC/MS-MS and UPLC/ESI-MS/MS methods for 20 biomarkers of exposure
to nicotine, tobacco specific nitrosamines, and volatile organic compounds. Cre-
atinine-corrected geometric means were calculated to minimize the skewness of
the data; adjusted general linear models (using log transformed biomarker values
as outcomes) assessed differences among dual users by self-reported CPD con-
sumption (1-5 CPD; n=36, 6-10 CPD; n=20, 11+ CPD; n=35). RESULTS: Regard-
less of the number of cigarettes smoked, nicotine exposure was similar among
all dual users. Compared with dual users who smoked 1-5 CPD, dual users who
smoked 6-10 CPD and 11+ CPD exhibited significantly greater geometric mean
levels of NNAL (an exposure marker for 4-methylnitrosamino)-4-(3-pyridyl)-1-bu-
tanol, p<0.05). Smokers consuming more than 11 CPD had significantly greater
levels of CYMA, an exposure marker for acrylonitrile, than those consuming less
than 11 CPD (p<0.05). CONCLUSIONS: These data provide preliminary evidence
that dual use of tobacco and e-cigarettes is associated with high levels of exposure
to harmful tobacco-constituents. Irrespective of e-cigarette consumption, those
consuming more CPD expose themselves to greater levels of tobacco-related tox-
icants, including known carcinogens. Future studies examining the impact of CPD
on exposure to nicotine and toxicants among dual users may aid in developing
appropriate harm reduction messaging associated with dual use.

FUNDING: Federal; Academic Institution

CORRESPONDING AUTHOR: Danielle Smith, MPH, Roswell Park Cancer Insti-
tute, NY, USA

PATTERNS OF USE AND BIOMARKERS OF EXPOSURE AMONG
‘DUAL’ TOBACCO CIGARETTE AND ELECTRONIC CIGARETTE
USERS IN CANADA

Christine Czoli*', Geoffrey Fong', Maciej Goniewicz?, David Hammond?, 'University
of Waterloo, ON, Canada, 2Roswell Park Cancer Institute, NY, USA

SIGNIFICANCE: In Canada, dual use of tobacco cigarettes (TCs) and e-cigarettes
(ECs) is highly prevalent; however, little is known about dual users’ patterns of

use and exposure to tobacco smoke constituents. METHODS: Adult daily dual
users (n=48) were recruited in Kitchener-Waterloo and Toronto, Ontario. Partici-
pants completed a naturalistic product-switching experiment over 3 consecutive
7-day periods, with 4 study conditions: dual use, exclusive smoking, exclusive
vaping, and no product use. Patterns of use were assessed at baseline. Cotinine
and biomarkers of exposure, including carbon monoxide (CO), 1-hydroxypyrene
(1-HOP), and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL), were as-
sessed for each study condition. RESULTS: Dual users were 36 years old, mostly
male (71%), and exhibited low to moderate dependence (FTCD: 4.7 (SD=1.9)).
Although dual users reported similar daily consumption of TCs and ECs (13.7
(SD=5.6) TCs per day vs. 10.9 (SD=11.4) bouts of EC use, p=0.09), a greater
proportion reported smoking TCs within the first hour of waking (98% vs. 59% for
ECs; p<0.001). Nearly all dual users reported using tank systems (92%) and ECs
with nicotine (94%). Experimental findings indicated that compared to dual use,
cotinine was stable when participants switched to exclusive smoking (p=0.524),
but significantly decreased when they switched to exclusive vaping (p=0.027), de-
spite significant increases in EC use (p=0.001). Compared to dual use, biomarkers
of exposure were significantly reduced when participants switched to exclusive
vaping (CO: -41%, p<0.001; 1-HOP: -31%, p=0.025; NNAL: -30%, p=0.017), and
when they abstained from both products (CO: -26%, p<0.001; 1-HOP: -14% (ns);
NNAL: -35%, p=0.016). In contrast, participants’ exposure increased when they
switched from dual use to exclusive smoking (CO: +21%, p=0.029; 1-HOP: +23%,
p=0.048; NNAL: +8% (ns)). CONCLUSIONS: The study findings indicate that TCs
appear superior to ECs in their ability to deliver nicotine. Dual use was associat-
ed with modest reductions in biomarkers of exposure; however, abstaining from
smoking was the most important factor in reducing exposure to tobacco smoke
constituents.

FUNDING: Academic Institution; Federal

CORRESPONDING AUTHOR: Christine Czoli, PhD, University of Waterloo, ON,
Canada

SYM13

COOLING AGENTS, FLAVORS, AND NICOTINE: ADDITIVES OR
DRUGS?

M. Imad Damaj, PhD, Pharmacology and Toxicology, VA, USA; Sven-Eric Jordt,
PhD, Duke University, NC, USA; Mehmet Sofuoglu, MD, PhD, Yale University, CT,
USA,; Cheryl Oncken, MD, MPH, University of Connecticut, CT, USA

Sensory perception is an important determinant of smoking and nicotine taking
behavior and, therefore, reinforcement and addiction. Research in the last two
decades on the physiological effects of flavors and cooling agents such as menthol
in human and animal studies has suggested that menthol’s sensory properties are
linked to smoking behavior and smoking cessation. More recent investigations
showed that these agents act on specific peripheral and neuronal targets to mod-
ulate nicotine behavioral properties. This symposium brings together an interdis-
ciplinary group of scientific leaders to present the latest discoveries in this area,
and discuss the translation from research to practice in the form of new methods
of outcome prediction, prevention strategies, and development of health policies.
Dr. Damaj will present new preclinical data showing that menthol levels, sex and
age factors play an important role in the enhancement of oral nicotine intake and
preference in mice. These data suggest that specific nicotinic receptors may medi-
ate the effects of menthol on nicotine. Dr. Sofuoglu will present the results of a new
study aimed at determining if inhaled menthol from an electronic cigarette would
change the rewarding effects of nicotine administered intravenously, and whether
these effects would be greater in menthol smokers. Dr. Jordt will present new be-
havioral and pharmacological results of synthetic cooling agents using both in vitro
and in vivo preclinical models. These results suggest that synthetic cooling agents
have pharmacological effects similar to menthol and may thus reduce aversion
to tobacco products and facilitate initiation. Dr. Cheryl Oncken will discuss what
is known about the effects of menthol on tobacco initiation and smoking behavior
in humans, highlighting further research that is needed to inform clinical practice
and policy.

JUSTIFICATION: | will inform on the effects of cooling agents and flavors on the
addictive effects of nicotine and will inform policy makers on possible regulation
of these flavors

FUNDING: Federal
CORRESPONDING AUTHOR: M. Imad Damaj, m.damaj@vcuhealth.org
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SYM13A

MENTHOL INCREASES NICOTINE ORAL INTAKE AND
PREFERENCE IN MICE: ROLE OF CONCENTRATION, SEX, AND
AGE FACTORS

M. Imad Damaj*, PhD, Pharmacology and Toxicology, VA, USA

BACKGROUND: Menthol is a significant additive in tobacco products including cig-
arettes and dissolvable tobacco and nicotine products such as strips, orbs, sticks,
and lozenges. These products include different flavors to increase their appeal,
smells and palatability. One of the most preferred flavors is menthol. However,
there is limited knowledge on the possible interactions between menthol and nico-
tine with regard to the oral nicotine consumption in adult and adolescents. There-
fore, we aimed to determine the impact of menthol on oral nicotine consumption
and preference in mice. METHODS: Adolescent and adult C57BL/6J mice (n=10/
per group/per sex) were given a choice of nicotine (60 pg/ml) or mentholated nic-
otine (a range of concentrations of menthol (30-210 ug/ml) plus nicotine (60 pg/
ml) solution using two-bottle free choice drinking assay. Our results showed that
menthol increased nicotine intake and preference in both female and male adult
mice without a significant effect on total fluid intake and body weight. However,
compared to male mice, the effect of menthol in female animals was observed with
a wider range of menthol concentration. Low concentrations of menthol enhanced
nicotine preference but the effect was lost at higher concentrations. In addition,
systemic injection of low doses of menthol increased nicotine intake and prefer-
ence in mice. Furthermore, menthol increased nicotine intake and preference in
female adolescent mice to higher level compared to adult ones. The effects of
menthol are sex-, age- and concentration-dependent. CONCLUSION: The results
of this study will contribute to our understanding on the impact of menthol flavor
addition in oral dissolvable nicotine products.

FUNDING: Federal

CORRESPONDING AUTHOR: M. Imad Damaj, PhD, Pharmacology and Toxicol-
ogy, VA, USA

SYM13B

SYNTHETIC COOLING AGENTS IN TOBACCO PRODUCTS:
CHEMISTRY, PHARMACOLOGY AND EFFECTS ON NICOTINE
CONSUMPTION

Sven-Eric Jordt*, Duke University, NC, USA

Menthol is currently the only characterizing flavor permitted in tobacco cigarettes
by the Family Smoking Prevention and Tobacco Control Act (FSPTCA). While the
consumption of combusted cigarettes has declined, the proportion of menthol cig-
arettes has increased. This suggests that menthol may facilitate smoking initiation
and that quitting may be more difficult for menthol cigarette smokers. In the 1970s
the consumer products and flavor industries began developing synthetic cooling
agents as additives in hair and skin care products and foods and beverages.
These agents, most of them menthol derivatives, have cooling effects but lack the
minty smell and irritant effects of menthol. At this time, knowledge about the use of
synthetic cooling agents pharmacological and behavioral effects is limited. An in-
depth search of the Tobacco Legacy database identified documents describing the
experimental use of synthetic cooling agents by the tobacco industry in cigarettes,
with test marketing in 1981. However, products were withdrawn and the cooling
agent used, WS-14, never received GRAS (Generally Recognized As Safe) status.
Electronic cigarette liquid vendors revealed wide availability of synthetic cooling
agents, including WS-3, WS-5, WS-23 and Koolada (Menthyl-methyl-lactate).
While these agents have GRAS status, this is limited for use in foods and care
products. The inhalational safety of these products remains unknown. We com-
pleted a pharmacological characterization of these compounds, demonstrating
that they are potent activators of the cold/menthol receptor, TRPM8, activating
both mouse and human isoforms. Compounds have different actions on TRPA1,
the menthol-activated respiratory irritant receptor. In mice behavioral assays, they
show strong analgesic activity. Ongoing studies investigate the effects of synthetic
cooling agents on nicotine intake in mice. Taken together, synthetic cooling agents
have pharmacological effects similar to menthol and may thus reduce aversion to
tobacco products and facilitate initiation. A receptor/target-based regulatory policy
is advised, controlling both contents of natural (menthol) and synthetic cooling
agents activating TPRM8.

FUNDING: Federal
CORRESPONDING AUTHOR: Sven-Eric Jordt, PhD, Duke University, NC, USA
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EFFECTS OF INHALED MENTHOL ON THE REWARDING EFFECTS
OF INTRAVENOUS NICOTINE IN SMOKERS

Mehmet Sofuoglu*, Yale University, CT, USA

Primary goals of this study were to determine if inhaled menthol from an electronic
cigarette would change the rewarding effects of nicotine administered intravenous-
ly, and whether these effects would be greater in menthol smokers. A total of 32
menthol-preferring smokers (MS) and 25 non-menthol-preferring smokers (NMS)
participated in this double-blind, placebo controlled study. Participants were as-
signed to a random sequence of three different e-cigarette conditions [0% (no
menthol), 0.5% (low) or 3.2% (high) menthol] across three test sessions (a single
flavor condition for each session). In each session, a random order of one intrave-
nous (IV) saline delivery, and two intravenous deliveries of nicotine (0.25 mg and
0.5 mg / 70 kg bodyweight), were administered one hour apart. While menthol did
not alter the positive subjective effects of nicotine in either MS or NMS, it signifi-
cantly enhanced aversive effects of nicotine in NMS and reduced smoking urges
MS. MS, compared to NMS, reported blunted positive subjective responses to IV
nicotine and had less severe withdrawal following abstinence from smoking. The
baseline nicotine metabolite ratio (NMR) was significantly lower within MS, indicat-
ing slower nicotine metabolism in MS. Our findings did not support enhanced nic-
otine reinforcement inhaled menthol. However, the association of MS with blunted
positive responses to nicotine and reduced withdrawal severity that may be partly
due to inhibition of nicotine metabolism with menthol exposure in MS.

FUNDING: Federal

CORRESPONDING AUTHOR: Mehmet Sofuoglu, MD, PhD, Yale University, CT,
USA
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DISCUSSION
Cheryl Oncken*, University of Connecticut, CT, USA

Dr. Cheryl Oncken will discuss what is known about the effects of menthol on
tobacco initiation and smoking behavior in humans, highlighting further research
that is needed to inform clinical practice and policy.

FUNDING: Federal

CORRESPONDING AUTHOR: Cheryl Oncken, MD, MPH, University of Connecti-
cut, CT, USA

SYM14

VULNERABILITIES TO TOBACCO PRODUCT USE AND
STRATEGIES TO REDUCE USE AMONG WOMEN OF
REPRODUCTIVE AGE

Ryan Redner, PhD, Southern lllinois University, IL, USA; Allison Kurti, PhD,
University of Vermont, VT, USA; Antonio Cepeda-Benito, PhD, University of
Vermont, VT, USA; Erin Mead, PhD, University of Connecticut, CT, USA

Passage of the 2009 Tobacco Control Act granted regulatory authority over tobac-
co and nicotine delivery products to the FDA. This landmark legislation created
a substantial need for additional research to assure that the necessary informa-
tion was available to support evidence-based regulatory actions to protect public
health. Meeting that need was the rationale behind the FDA's creation of the net-
work of 14 Tobacco Centers of Regulatory Science (TCORS) along with a coor-
dinating center (CECTR). Protecting the public health is the overarching aim of
this regulatory effort. A critically important aspect of meeting that aim is increasing
understanding of use patterns and adverse health impacts of tobacco and nicotine
delivery products in vulnerable populations. Women of reproductive age share
the same risks as other populations from smoking and use of other tobacco and
nicotine products, but also have the unique risk of potentially catastrophic preg-
nancy complications and longer-term adverse impacts on their infants should they
become pregnant. In addition, smoking poses unique risks to women irrespective
of pregnancy including early menopause, osteoporosis, and cervical cancer. This
symposium represents a collaboration between the University of Vermont TCORS,
Ohio State TCORS, University of Maryland TCORS, American Heart Association
Tobacco Regulation and Addiction Center (A-TRAC), and the Center for Evalua-
tion and Coordination of Training and Research in Tobacco Regulatory Science
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(CECTR) as part of the TCORS Vulnerable Populations Working Group. Present-
ers in this symposium will examine: (a) prevalence and correlates of tobacco use
in a U.S. national sample of non-pregnant women of reproductive age, and (b)
pregnant women, (c) prevalence and trajectory of cigarette smoking among wom-
en who reside in rural areas, and (d) response to warning labels among non-preg-
nant and pregnant smokers. Each presentation will offer suggestions for regulation
of products, especially as it pertains to tobacco use among women of reproductive
age. Discussant: Jack Henningfield, PhD

JUSTIFICATION: Collectively, these presentations on tobacco product use, and
strategies to reduce use, among U.S. national samples of reproductive-aged wom-
en stand poised to inform intervention, educational, and policy efforts to reduce
tobacco use and improve health among this vulnerable population.

FUNDING: Federal
CORRESPONDING AUTHOR: Allison Kurti, akurti@uvm.edu

SYM14A

TOBACCO AND NICOTINE DELIVERY PRODUCT USE IN A US
NATIONAL SAMPLE OF WOMEN OF REPRODUCTIVE AGE

Ryan Redner*!, Alexa Lopez?, Allison Kurti?, Diana Keith?, Andrea Villanti?,
Cassandra Stanton®, Diann Gaalema?, Janice Bunn?, Nathan Doogan*, Megan
Roberts*, Stephen Higgins?, 'Southern lllinois University, IL, USA, 2University of
Vermont, VT, USA, Westat, MD, USA, “Ohio State University, OH, USA

INTRODUCTION: This study examined prevalence and correlates of using ciga-
rettes, e-cigarettes, and other tobacco/nicotine delivery products in a U.S. national
sample of women of reproductive age. METHOD: Data were obtained from women
aged 18-44 years who were not currently pregnant in the first wave of the Popu-
lation Assessment of Health and Tobacco (PATH, 2013-2014) Study (N = 9,637).
RESULTS: 21.4% of women were current cigarette smokers, 6.2% were current
e-cigarette users, 5.1% currently smoked cigars, and 6.8% currently used hookah.
Prevalence of current use of other tobacco products was < 1.0%. Current cigarette
smoking was the strongest correlate of current e-cigarette use (AOR = 86.1, 95%
Cl =54.2-136.7), cigar smoking (AOR = 18.9, 95% CI = 13.6-26.4), except for hoo-
kah use, for which younger age was the strongest correlate (AOR = 11.4, 95% CI =
8.6-15.0). Among current cigarette smokers, 22.4%, 17.2%, and 15.3% were also
currently using e-cigarettes, cigars, and hookah, respectively. Among former cig-
arette smokers, 3.6%, 3.0%, and 6.8% were currently using e-cigarettes, cigars,
and hookah, respectively. Use of other tobacco and nicotine delivery products was
low among those who never smoked tobacco cigarettes: 2.7% for hookah and <
1.0% for other products. DISCUSSION: Cigarette smoking prevalence remains
relatively high among women of reproductive age and strongly correlated with use
of other tobacco products. Monitoring tobacco and nicotine use in this population is
important due to the additional risk of adverse health impacts should they become
pregnant. Clinicians working with cigarette smokers should assess for use of other
tobacco products. Among women of reproductive age, use of emerging tobacco
and nicotine products appears to be largely, although not exclusively, restricted to
current cigarette smokers.

FUNDING: Federal

CORRESPONDING AUTHOR: Ryan Redner, PhD, Southern lllinois University, IL,
USA

SYM14B

EXAMINING PATTERNS OF TOBACCO PRODUCT USE AMONG
PREGNANT WOMEN

Allison Kurti*!, Janice Bunn', Andrea Villanti', Cassandra Stanton?, Ryan Redner?,
Alexa Lopez', Diann Gaalema', Nathan Doogan*, Antonio Cepeda-Benito', Megan
Roberts*, Julie Phillips', Amanda Quisenberry4, Diana Keith!, Stephen Higgins’,
"University of Vermont, VT, USA, 2Westat, MD, USA, *Southern lllinois University,
IL, USA, “Ohio State University, OH, USA

INTRODUCTION: Monitoring use of tobacco products among pregnant women
is a public health priority due to the potential adverse impacts on maternal and
infant health, yet little research in U.S. national samples has reported on this topic.
We examined prevalence of using cigarettes and alternative tobacco products in
a U.S. national sample of pregnant women, as well as longitudinal changes in
tobacco use corresponding to transitioning into or out of pregnancy. METHOD:
Prevalence of using specific products was examined among all pregnant women

who completed Wave 1 (W1) of the U.S. Population Assessment of Tobacco and
Health (PATH, 2013-2014) Study (N = 387). We also examined longitudinal chang-
es in tobacco product use over a two-year period among the following groups of
women (18-44 years) who completed both Wave 1 (W1) and Wave 2 (W2) of the
PATH (2013-2014, 2014-2015) Study: women not pregnant in either wave (n =
7,480), not pregnant in W1 and pregnant in W2 (n = 332), and pregnant in W1
and postpartum in W2 (n = 325). RESULTS: Overall prevalence was highest for
tobacco cigarettes (13.8%) and e-cigarettes (4.9%). Use of all other products was
generally highest among current smokers, then former smokers, and last nev-
er-smokers. Overall prevalence of any tobacco use was stable among women
not pregnant in either wave (W1: 27.0%, W2: 25.9%), decreased 2.2 fold among
women not pregnant in W1 and pregnant in W2 (27.6%, 12.3%), and increased
1.5-fold among women pregnant in W1 and postpartum in W2 (15.7%, 24.0%).
All three subgroups demonstrated a graded relationship where the proportion of
women with a stable pattern of use across both waves decreased as the number of
products used increased. DISCUSSION: Prevalence estimates for tobacco prod-
uct use during pregnancy suggest a need for more intensive or targeted tobacco
control and regulatory strategies targeting this population. Overall, this study con-
tributes new knowledge about the diversity and stability of patterns of tobacco use
across time and reproductive events among reproductive-aged women.

FUNDING: Federal
CORRESPONDING AUTHOR: Allison Kurti, PhD, University of Vermont, VT, USA

SYM14C

SMOKING TRENDS AMONG RURAL WOMEN LAG BEHIND THOSE
OF RURAL MEN, URBAN MEN, AND URBAN WOMEN

Antonio Cepeda-Benito*!, Nathan Doogan?, Megan Roberts?, Andrea Villanti',
Allison Kurti', Alexa Lopez', Ryan Redner®, Diana Keith!, Cassandra Stanton*,
Diann Gaalema', Stephen Higgins', '"University of Vermont, VT, USA, 20hio State
University, OH, USA, 3Southern lllinois University, IL, USA, “Westat, MD, USA

INTRODUCTION: Smoking prevalence is declining at a lower rate in rural than
urban settings in the US, and known predictors of smoking cannot account for
this trend difference. Given that socioeconomic and psychosocial determinants
of health disparities accumulate in rural settings, and the hypothesis that the syn-
ergistic impact of life-course disadvantages may contribute to uniquely increase
the risk for smoking in women, we proposed that previously found rural disparities
in smoking trends would largely be due to differences between rural and urban
women. METHOD: We used annual cross-sectional data (n = 303,311) from the
National Survey on Drug Use and Health (NSDUH) from 2007 through 2014 to
compare cigarette smoking trends between and within men and women across
rural and urban/suburban areas of the United States. Current smoking status was
modeled with logistic regression with and without controlling for confounding risk
factors. RESULTS: Regression derived graphs predicting unadjusted prevalence
estimates and 95% confidence bands revealed that whereas the smoking trends
of rural men, urban/suburban women, and urban/suburban men significantly de-
clined from 2007 to 2014, the trend for rural women remained flat. The correspond-
ing adjusted prevalence graphs revealed that differential trends between rural and
urban/suburban men were accounted for by the covariates, but rural women con-
tinued to display a flat if not ascending trend that was significantly different from
that of the other three groups. DISCUSSION: Rural women lag behind rural men,
urban/suburban men and women in contributing to population-based reductions
in current smoking prevalence, a health disparity that should be considered in the
planning and prioritization of tobacco use.

FUNDING: Federal

CORRESPONDING AUTHOR: Antonio Cepeda-Benito, PhD, University of Ver-
mont, VT, USA
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STRONGER WARNING LABELS ARE NEEDED TO TARGET
PREGNANT WOMEN AND WOMEN OF REPRODUCTIVE AGE WHO
SMOKE

Erin Mead*', Cheryl Oncken’, Raul Cruz-Cano?, Allison Groom?®#, Joy Hart®, Kandi
Walker*®, Aida Giachello*®, Rose Robertson®*, 'University of Connecticut, CT,
USA, 2University of Maryland, MD, USA, 3American Heart Association, TX, USA,
“A-TRAC, TX, USA, °University of Louisville, KY, USA, ®Northwestern University,
IL, USA

INTRODUCTION: Cigarette pack warning labels are important informational
sources to motivate cessation and prevent initiation, but limited research has ex-
amined label reactions among women of reproductive age (WRAge) and preg-
nant women, who have added health risks from smoking. This study examined
reactions to text-only labels and associations with quit-related cognitions in these
vulnerable populations in a U.S. national sample. METHOD: Using the Popula-
tion Assessment of Tobacco and Health study (Wave 1), we compared label re-
actions among non-pregnant WRAge (18-44, N=9,622) and men of the same age
(N=10,290). We also compared reactions among WRAge by pregnancy status:
currently (N=386), ever (N=5,323), and never been (N=4,299) pregnant. We ex-
amined effect modification by gender and pregnancy status on associations be-
tween reactions and quit interest, likelihood of quitting, and quit intentions. Logistic
and linear regression models adjusted for smoking status and demographic traits.
RESULTS: Half of respondents (57% of men, 51% of non-pregnant WRAge, 49%
of pregnant WRAge) reported seeing labels in the past 30 days. Current smokers
were more likely to see them (78%) than never (36%) and former (39%) smokers.
WRAge had lower odds of seeing the labels than men, but no difference was found
among smokers. Among smokers, WRAge had lower odds of reading the labels
but greater odds of feeling concerned by and avoiding the labels than men. Com-
pared to men, WRAge current and former smokers had greater odds of reporting
the labels made them want to quit or stay quit, and never smokers had greater
odds of reporting the labels made them less likely to start smoking. Label reactions
did not differ by pregnancy status, except pregnant WRAge had greater odds of re-
porting the labels made them less likely to start than ever pregnant WRAge. There
was some significant effect modification by gender on cognitive outcomes, but
little by pregnancy status. DISCUSSION: Stronger labels are especially needed
to provoke stronger reactions among pregnant WRAge in the US. Pictorial labels
that impart new information specific to reproductive and fetal health might better
motivate this group.

FUNDING: Federal

CORRESPONDING AUTHOR: Erin Mead, PhD, University of Connecticut, CT,
USA

SYM15

CUTTING-EDGE MIXED METHODS RESEARCH ON MARIJUANA
AND TOBACCO CO-USE: CAUSES, CORRELATES, AND
CONSEQUENCES ACROSS THE AGE SPECTRUM

Juliet Lee, PhD, Pacific Institute for Research and Evaluation, CA, USA; Evan
Hermann, PhD, Battelle Memorial Institute, MD, USA; Emmanuel Oga, MD, MPH,
Battelle Memorial Institute, MD, USA; Amy Cohn, PhD, Battelle Memorial Institute,
VA, USA; Sharon Lipperman-Kreda, PhD, Pacific Institute for Research and
Evaluation, CA, USA

Tobacco control research has relied heavily on national, population-based surveys
to monitor historical and current use of products and attitudes regarding current
and future use. These studies often neglect a fine-grained assessment of highly
co-morbid behaviors, such as marijuana use and emerging co-use patterns with
other substances. Furthermore, they cannot keep pace with rapid developments in
new and transitioning substance use behaviors, disruptive technologies and inno-
vative devices for substance use, and marketing and counter-marketing activities.
Understanding the ways in which marijuana is used and interacts with tobacco
product use is imperative to inform tobacco regulatory efforts and targeted preven-
tion and intervention campaigns. This symposium presents a range of cutting-edge
studies on marijuana and tobacco co-use behaviors across the age spectrum. Dr.
Lee will begin with a mixed-methods qualitative lens to measure dual nicotine and
marijuana use in youth and young adults. Dr. Herrmann will then present results
from a human laboratory study examining the effects of varenicline and markers of
tobacco dependence on relapse to marijuana use among adult co-users. The pre-
sentations then broaden to focus on two observational studies, the first of which,
by Dr. Oga, shows the prevalence and correlates of marijuana use in adult e-ciga-
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rette users and the second of which, by Dr. Cohn, shows the impact of marijuana
use on cigarette demand in adult cigarette smokers. Dr. Lipperman-Kreda ends
with a macro-level and “real-time” assessment of how the tobacco marketing envi-
ronment impacts daily marijuana use and co-use with tobacco in youth and young
adults. The presentations were designed to be translational in nature, covering
qualitative, biobehavioral, clinical, and geo-location methodologies across youth,
young adults, and older adults. Our Discussant, Dr. Peters, will highlight how find-
ings can inform policy actions and ways to improve development of prevention/
intervention programs aimed at reducing harmful patterns of co-use of marijuana
and tobacco.

JUSTIFICATION: Understanding the ways in which marijuana is used and inter-
acts with tobacco product use is imperative to inform tobacco regulatory efforts
and targeted prevention and intervention campaigns.

FUNDING: State
CORRESPONDING AUTHOR: Amy Cohn, cohn@battelle.org
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DISCOUNTING OR DISSONANCE? DISCREPANCIES IN A MIXED
METHODS STUDY OF DUAL USE OF CANNABIS AND NICOTINE

Juliet Lee*, Rakiah Anderson, Rachelle Annechino, Elizabeth Waiters, Pacific
Institute for Research and Evaluation, CA, USA

SIGNIFICANCE: Dual use of cannabis and nicotine by smoking cannabis leaf in
blunts (small cigars/cigarillos) is associated with increased risks for dependence
on both substances; and is associated with non-white male young adults. Be-
cause cannabis users may not consider blunt smoking as a form of nicotine use,
there is a risk of underreporting in survey-based data collection. METHODS: For
confidential interviews in a multi-methods study of dual use, we recruited people
aged 15-24 in the East San Francisco Bay Area, screened for recent weekly use
of cannabis (self-report). To date we have conducted 34 confidential interviews
(projected n=40); 74% of participants identified as non- white, 53% as male. Par-
ticipants responded to (1) semi-structured questions concerning their lifetime use
of and attituded towards various nicotine/tobacco and various cannabis products;
and (2) a brief structured survey assessing their use of nicotine/tobacco and can-
nabis products in the past 30 days. We compared structured and semi-structured
responses. RESULTS: In the survey, 18 participants reported no lifetime use of
nicotine/tobacco products; of these, however, 7 reported having used blunts to
consume cannabis in the past 30 days. In semi-structured responses, some par-
ticipants reported negative or ambivalent attitudes towards nicotine/tobacco prod-
ucts. For many participants, the pragmatic and social values of smoking cannabis
in blunts outweighed negative aspects. Some participants stated that most or all of
the tobacco is “taken out” before the cannabis leaf is put into the cigar shell. CON-
CLUSIONS: Despite numerous reports over the past decades about blunt smoking
risks, some cannabis blunt smokers may not consider this practice to constitute
a form of nicotine use. Additionally, cannabis blunt smokers may be aware of but
discount this form of nicotine intake. Using only one item to survey lifetime use of
nicotine/tobacco products would have resulted in an 43% undercount among our
respondents. Multiple data points may be needed to assess prevalence, and in-
creased outreach may be needed to reduce risks, of nicotine use among frequent
cannabis users.

FUNDING: State

CORRESPONDING AUTHOR: Juliet Lee, PhD, Pacific Institute for Research and
Evaluation, CA, USA
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VARENICLINE AND NABILONE IN TOBACCO+CANNABIS CO-
USERS: VARENICLINE INCREASES OUTPATIENT TOBACCO
ABSTINENCE, AND BEHAVIORAL MARKERS OF TOBACCO
DEPENDENCE SEVERITY PREDICT INPATIENT CANNABIS
RELAPSE

2018 Symrosia

Evan Hermann*', Ziva Cooper? Gillinder Bedi?, Divya Remesh? Stephanie
Reed?, Sandra Comer?, Richard Foltin?, Margaret Haney?, 'Battelle Memorial
Institute, MD, USA, 2Columbia University Medical Center, NY, USA, *University of
Connecticut - Storrs, CT, USA

SIGNIFICANCE: Concurrent use of tobacco+cannabis is common, and predicts
poor clinical outcomes. This human laboratory study examined the effects of va-
renicline on outpatient tobacco cessation, and the effects of varenicline alone and
varenicline+nabilone (a cannabinoid agonist), on inpatient measures of withdrawal
and relapse to cannabis self-administration. METHODS: Non-treatment-seeking
tobacco+cannabis users were randomized to active vs. placebo varenicline, and
then completed a 15-day outpatient phase. Varenicline was titrated to 1mg BID
over days 1-8, and participants were instructed to abstain from tobacco/nicotine
on days 9-15. Next, participants completed a 16-day inpatient phase, consisting
of two 8-day medication periods. Each 8-day period included controlled cannabis
administration (days 1-2), and maintenance on either nabilone (4mg BID) or pla-
cebo-nabilone, in counterbalanced order (days 3-8). Participants remained tobac-
co-abstinent and on active or placebo varenicline while inpatient. Withdrawal was
measured during controlled cannabis administration (days 1-2), and when no ac-
tive cannabis was available (days 3-5). Relapse was measured on days 6-8, when
participants could self-administer cannabis at financial cost. RESULTS: Rates of
bio-chemically verified outpatient tobacco abstinence where higher with vareni-
cline vs. placebo, and the varenicline group reported less mood disturbance and
tobacco craving during controlled cannabis administration. Nabilone attenuated
cannabis withdrawal in both varenicline groups, but did not alter relapse. Predictor
analyses revealed that younger age of 1 tobacco use, self-reported tobacco use
during outpatient days 9-15, and greater tobacco craving during inpatient days
3-5 all predicted cannabis relapse. CONCLUSIONS: Varenicline increased to-
bacco abstinence rates outpatient, improved mood and reduced tobacco craving
inpatient, and did not alter nabilone’s effects on cannabis withdrawal or relapse.
Overall rates of cannabis relapse were ~30% lower than in prior studies, and to-
bacco-related variables were robust predictors of relapse. Tobacco cessation may
reduce cannabis relapse in some tobacco+cannabis users.

FUNDING: Federal

CORRESPONDING AUTHOR: Evan Hermann, PhD, Battelle Memorial Institute,
MD, USA
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PREVALENCE AND CORRELATES OF RECENT MARIJUANA USE
IN ADULT E-CIGARETTE USERS IN BALTIMORE

Emmanuel Oga*', Erica Peters’, Catherine Peasley-Miklus?, Peter Callas?, John
Hughes?, 'Battelle Memorial Institute, MD, USA, 2Vermont Center for Behavior and
Health, VT, USA

BACKGROUND: Marijuana use may enhance risk for ever, but not recent, e-ciga-
rette use in young adults, but to our knowledge no studies have tested this asso-
ciation in older adults. The aim of this study is to describe the prevalence and cor-
relates of past-month marijuana use in adult e-cigarette users. METHODS: Data
are from a screening survey of 1066 e-cigarette users age 18 years and older
residing in Baltimore, Maryland between October 2016 and July 2017 who were
interested in participating in a study examining e-cigarette withdrawal. The survey
collected information on demographics, e-cigarette/tobacco product use, marijua-
na use and other related information. Participants were sourced from Facebook,
Craigslist, local newspapers, mobile advertising and friends’ referrals. Multivari-
able logistic regression analyses were conducted to identify characteristics associ-
ated with past-month marijuana use among adult e-cigarette users. Results Mean
age (SD) of screening survey respondents was 31.8 years (24.3). About 65% of
respondents were male, and included daily (88%), weekly (6%), monthly (2%) and
less than monthly (4%) e-cigarette users. Devices used included refillable tanks
(61%), modified devices (27%), disposable e-cigarettes (5%) and cartridge refill
(7%). Most (73%) were former daily smokers. Prevalence of past-month marijuana
use was 29% (95% Cl: 26.0-31.8%). Past-month use of cigars was significantly
associated with marijuana use (adjusted odds ratio (aOR)= 1.8 (1.1-3.0). Also as-
sociated with marijuana use was past-month tobacco cigarette smoking (aOR=1.6

(1.1-2.4)) and past-month smoking of pipes (aOR=3.9 (1.4-11.1). Past daily tobac-
co cigarette smoking history of greater than 10 years (compared with never daily
smokers) was associated with lower odds of marijuana use (aOR=0.5 (0.3-0.8).
Current intention to stop or reduce e-cigarette use was not associated with mar-
ijuana use. CONCLUSIONS: Prevalence of recent marijuana co-use is relatively
high in e-cigarette users. Recent marijuana use was more common in e-cigarette
users who also smoked cigars, combustible tobacco cigarettes and pipes in the
past month, suggesting a clustering of substance and polytobacco use.

FUNDING: Federal

CORRESPONDING AUTHOR: Emmanuel Oga, MD, MPH, Battelle Memorial In-
stitute, MD, USA
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MARIJUANA USE DAMPENS THE REINFORCING VALUE OF
CIGARETTES AMONG TREATMENT-SEEKING SMOKERS

Amy Cohn*', James Murphy?, Ollie Ganz® Ashley Dennhardt?, Sarah Ehlke?*,
Sarah Cha®, Lexie Perreras’, Erica Peters®, Amanda Graham?, 'Battelle Memorial
Institute, VA, USA, 2University of Memphis, TN, USA, 3Schroeder Institute at
Truth Initiative, DC, USA, “Old Dominion University, VA, USA, °Innovations, Truth
Initiative, DC, USA, ®Battelle Memorial Institute, MD, USA

BACKGROUND: Marijuana use and cigarette smoking commonly co-occur. Mar-
ijuana’s effects on the reinforcing properties of nicotine are unclear, however. It
may enhance the subjective rewarding effects of nicotine, or may reduce cravings
or “dampen” the salient reinforcing properties of cigarette smoking, or serve as
an economic substitute. Given the rapidly changing marijuana policy landscape
and increased availability of marijuana, marijuana use could have “downstream”
effects on cigarette smoking, particularly among those motivated to quit. Using a
behavioral economic purchase task paradigm, this study examined differences in
the reinforcing value of cigarettes among smokers with and without current (past
30-day) marijuana use. METHOD: Participants were 600 adult smokers (73% fe-
male) who were newly registered for an online cessation program, and who an-
swered questions about demographics, cigarettes per day (CPD), past 30-day
marijuana use, and completed a modified 8-item cigarette purchase task (CPT)
via a web survey. Controlling for income, regression models examined the associ-
ation of CPD to elasticity (sensitivity of cigarette consumption at increasing prices)
and O__ (maximum cigarette expenditure), and the moderating effect of past 30-
day marijuana use on these associations. RESULTS: Participants consumed, on
average, a pack a day; 20.7% reported past 30-day marijuana use. There was a
significant CPD x marijuana use interaction on O__, showing a positive and signif-
icant association between CPD and O__ among non-past 30-day users (b = .67, p
<.001), and a significant positive, but weaker association between CPD and O__
among past 30-day marijuana users (b = .30, p < .05). CONCLUSION: Smokers
who consumed more cigarettes per day also endorsed greater maximum cigarette
expenditures (willingness to allot more money to smoking), but this effect was sig-
nificantly weaker among smokers who reported past 30-day marijuana use. These
findings suggest a dampening effect of current marijuana use on the rewarding
value of cigarette smoking in treatment seeking smokers who are heavily female.

FUNDING: This study was funded by Truth Initiative.

CORRESPONDING AUTHOR: Amy Cohn, PhD, Battelle Memorial Institute, VA,
USA
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EXPOSURE TO TOBACCO OUTLETS IN ACTIVITY SPACES AND
TOBACCO, NICOTINE, AND MARIJUANA DAILY USE AND CO-USE

Sharon Lipperman-Kreda*, Joel Grube, Andrew Gaidus, Laura Finan, Pacific
Institute for Research and Evaluation, CA, USA

We investigated young people’ daily exposure to tobacco outlets in their activity spac-
es and their daily tobacco/nicotine and marijuana use and co-use, using Geograph-
ical Ecological Momentary Assessment (GEMA). To date, data have been collected
from 39 participants (15-20 years old) in 8 California cities for 14 days. In an initial
survey, participants reported age, sex, race/ethnicity, and subjective family socioeco-
nomic status. Using GPS-enabled smartphones with a survey application, they re-
sponded to brief daily surveys and location coordinates (latitude and longitude) were
obtained at one minute intervals throughout the study. Tobacco outlet addresses and
GPS locations were geocoded and activity spaces were constructed by joining se-
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quential points. Exposure measures included the number of tobacco outlets within
50m or 100m of these polylines and the amount of time participants were within 50m
or 100m of tobacco outlets each day. We excluded days in which participants were
tracked for less than 360 min, leaving us with 439 days for analysis. Prevalence of
co-use of tobacco/nicotine and marijuana was 21.1%. Controlling for demographics,
no associations were found between exposure measures and tobacco/nicotine and
marijuana use and co-use in multilevel logistic regression analyses. However, we
found interactions between number of outlets within 50m of participants’ polylines and
age group (i.e., under 18 years old versus 18 or older) on marijuana use (OR=0.83,
p=0.004) and tobacco/nicotine and marijuana co-use (OR=0.87, p=0.07), and be-
tween number of tobacco outlets within 100m of participants’ polylines and age group
on their daily tobacco/nicotine use (OR=0.91, p=0.09), marijuana use (OR=0.86,
p=0.007), and tobacco/nicotine and marijuana co-use (OR=0.90, p=0.05). These in-
teractions indicated that exposure to tobacco outlets was associated with increased
risks for tobacco/nicotine and marijuana use and co-use among those under 18 years
of age but not older. Our results suggest that younger youth are more susceptible to
exposure to tobacco outlets in their daily lives, and that the number of outlets, but not
the time they spend around these outlets, matters.

FUNDING: State

CORRESPONDING AUTHOR: Sharon Lipperman-Kreda, PhD, Pacific Institute
for Research and Evaluation, CA, USA

SPECIAL SYM

THE LATEST FROM THE PATH STUDY - SELECTED TOBACCO USE
3 WAVE TRANSITIONS AND E-CIGARETTE AND BIOMARKER DATA

Andrew Hyland*!, Nicolette Borek?, Kevin Conway? 'Roswell Park Cancer
Institute, NY, USA, ?Food and Drug Administration, MD, USA, 3National Institute
on Drug Abuse, MD, USA

The National Institutes of Health, through the National Institute on Drug Abuse, is
partnering with the Food and Drug Administration’s Center for Tobacco Products
to conduct the Population Assessment of Tobacco and Health (PATH) Study, under
a contract with Westat. The PATH Study is an address-based nationally represen-
tative, longitudinal cohort study of approximately 46,000 adults and youth in the
United States aged 12 years and older. The study uses Audio-Computer Assisted
Self-Interviews for adults and youth to collect information on tobacco-use patterns
across tobacco products on the U.S. market; risk perceptions and attitudes to-
wards tobacco products including emerging tobacco products; and tobacco ini-
tiation, cessation, and relapse behaviors. Additionally, the PATH Study collects
biospecimens among consenting adults aged 18 years of age and older to assess
biomarkers of exposure and harm related to tobacco use. This symposium will
1) provide an overview of the PATH Study, methods and progress; 2) describe
selected high level tobacco product use transition probabilities across the first 3
waves of data, which will include indicators of cessation, initiation, and relapse for
different tobacco products; 3) describe detailed e-cigarette use patterns and fac-
tors associated with these patterns; and 4) present cross-sectional data comparing
biomarkers of exposure between e-cigarette users, cigarette users, dual users,
and non-users of tobacco products. The presentation will conclude with the next
steps for the PATH Study, information on how researchers can access PATH Study
data and biospecimen samples followed by questions from the audience.

JUSTIFICATION: Data from the PATH Study should be useful to both inform policy
and regulatory thinking as well as to the general scientific community.

FUNDING: Federal
CORRESPONDING AUTHOR: Andrew Hyland, andrew.hyland@roswellpark.org

SYM16

CAN WE CLEAR THE SMOKE IN PATIENTS WITH MENTAL ILLNESS?

Robert Schnoll, PhD, University of Pennsylvania, PA, USA; A. Eden Evins, MD,
Massachusetts General Hospital Center for Addiction Medicine, Boston MA USA;
Li-Shiun Chen, MD, MPH, ScD, Washington University in St. Louis, MO, USA;
Allison Carroll, MS, Northwestern University Feinberg School of Medicine, IL, USA

The goal of this symposium is to demonstrate urgency and implementation challeng-
es for smoking cessation among patients with serious mental illness (SMI). Patients
with SMI die 25 years earlier and have a threefold increase in smoking prevalence
compared to the general population. Despite patient interest in evidence-based
treatment and success with smoking cessation treatment, inadequate provision of
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evidence-based smoking cessation treatment in this population contributes to its
high smoking prevalence and related health consequences. We will discuss how
different strategies can be implemented and scaled across multiple psychiatric
care settings in this high risk population of smokers. Each presentation represents
unique and complementary research paradigms in understanding how we can pro-
mote smoking cessation in patients with mental illness, allowing comparisons of
different implementations strategies and their applications. The symposium includes
4 speakers: 1) Dr. Robert Schnoll will present data from an ongoing trial testing 2
training programs to promote tobacco dependence treatment in community mental
health. 2) Dr. Allison Carroll will present data from an ongoing specialty clinic-based
treatment of smokers with major depressive disorder. 3) Dr. Eden Evins will present
data on treatment of cigarette addiction amongst people with SMI who receive com-
munity services through the Massachusetts Department of Mental Health. This data
includes smoking history and smoking cessation treatment history in smokers with
SMI in greater Boston who will receive a system wide intervention. 4) Dr. Li-Shiun
Chen will present findings from two low-burden, inexpensive decision support and
feedback strategies that significantly increase the provision of smoking cessation
treatment and likelihood of quitting among patients with SMI. In addition, this sym-
posium includes 2 expert discussants. Dr. Brian Hitsman and Dr. Nancy Rigotti will
discuss how successful implementation strategies in general medical settings and
other populations may be adapted to better incorporate practice guidelines in psy-
chiatric settings and patients with mental illness.

JUSTIFICATION: This symposium aims to shift current practice by how different
strategies can be implemented and scaled across multiple psychiatric care set-
tings in this high risk population of smokers with mental iliness.

FUNDING: Federal
CORRESPONDING AUTHOR: Li-Shiun Chen, chenli@psychiatry.wustl.edu

SYM16A

WORKING WITH COMMUNITY MENTAL HEALTH CLINICS

TO TEST CLINICIAN TRAINING PROGRAMS FOR TREATING
NICOTINE DEPENDENCE AMONG SMOKERS WITH SERIOUS
MENTAL ILLNESS

AlexFlitter', Grace Crawford', Nathaniel Stevens', Douglas Ziedonia?, Frank Leone?,
David Mandell', John Kimberly*, Robert Schnoll*!, 'University of Pennsylvania, PA,
USA, 2UCSD, CA, USA, 3University of Pennsylvania Presbyterian Medical Center,
PA, USA, “Wharton School of Business Management Department University of
Pennsylvania, PA, USA

Community mental health clinics (CMHCs) are well suited to treat smoking because
1) their clients view CMHC clinicians as a primary source for healthcare; 2) CMHC
clinicians have frequent and prolonged client contact; and 3) CMHC clinicians are
experienced in providing addiction treatment. However, cultural and organizational
barriers undermine CMHC clinicians from effectively treating client tobacco use. This
trial compares guideline-based training to an organizational training program (Ad-
dressing Tobacco Treatment through Organizational Change) for improving clinician
treatment of tobacco use and reducing smoking rates in CMHCs. From the first 16
months of a 5-year trial, 5 of 7 CMHCs approached for the trial enrolled, yielding 93
personnel and 223 clients as the current ITT sample; 5% of subjects withdrew from
the study. Clients (38% mood and/or psychotic disorder; 61% male, 70% African
American) smoked an average of 14 cigarettes/day and were treated at their clinic
for an average of 4.6 years. Most clients (63%) reported that they would like clinic
help to quit smoking; 56% reported that they wanted to quit smoking in the next 6
months, and 68% acknowledged the health risks of smoking. However, 69% of cli-
ents reported that smoking cessation was not part of their clinic treatment, and 13%
and 6% of clients reported receiving nicotine patches or varenicline, respectively.
Clinic personnel (73% female, 53% African American, 18% smokers, 45% social
workers) have worked in their current position an average of 5.8 years and reported
having an average of 34 clients. Only 39% of personnel agreed that tobacco use
treatment is an important part of their job and 41% thought that patients were con-
cerned about their smoking. Only 36% of personnel assessed smoking status, 34%
advised patients to quit, 30% encouraged NRT, and 5% encouraged varenicline.
Personnel reported the following barriers to providing tobacco treatment: lack of
training (53%), lack of treatment resources (39-43%), and lack of perceived impact
(38%). Thus far, our data show high trial feasibility and justification for testing models
for training CMHC personnel to more effectively treat client smoking.

FUNDING: Federal

CORRESPONDING AUTHOR: Robert Schnoll, PhD, University of Pennsylvania,
PA, USA
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PROVISION OF SMOKING CESSATION TREATMENT FOR
SMOKERS WITH SEROUS MENTAL ILLNESS

2018 Symrosia

A. Eden Evins*!, Sally Reyering?, Melissa Maravic', Corinne Cather', Gladys
Pachas’, "Massachusetts General Hospital Center for Addiction Medicine, Boston,
MA, USA, 2Baycove Human Services, MA, USA

INTRODUCTION: The mortality disparity for people with serious mental illness
(SMI) such as schizophrenia, and bipolar or major depressive disorder compared
to those without such illnesses is 25 years, is growing, and is largely due to smok-
ing-related illnesses. Smoking cessation treatments that have bee shown to be
safe and effective, specifically for these smokers, exist but may be underutilized
in this population. METHOD: All smokers with SMI receiving Department of Men-
tal Health psychiatric rehabilitation services through the two largest providers in
Greater Boston, n=1300, were asked to complete a survey about their smoking
cessation treatment. RESULTS: The 971 smokers with SMI who have completed
the survey to date are predominantly male (70.3%), white (46.4%) or Haitian, Black
or African American (35.7%), smoke 11-20 cigarettes per day (32.7%), have mean
expired CO of 22.5 ppm % 20.6 and smoke within 5 minutes of waking (39.9%).
Of the 899 reported having seen their primary care provider (PCP) within the past
year, 897 participants (99.8%) report their PCP knows they smoke tobacco, 71.4%
report that their PCP recommended they quit smoking, and 45.6% reported their
PCP suggested or prescribed a cessation aid. Specific cessation aids recommend-
ed included nicotine patch 26.8%, nicotine gum/lozenge 18.8%, varenicline 6.0%,
and bupropion 1.4%. Only 16.2% report being offered more than one approach to
quit smoking, either two medications, including dual NRT, or a medication plus a
behavioral intervention. Behavioral interventions recommended included smoking
cessation group treatment 18.4% and Quitline 14.5%. CONCLUSIONS: Nearly
30% (28.6%) of smokers with SMI who had visited their PCP in the past year
report their PCP did not recommend they quit smoking, a minority report being
offered pharmacotherapeutic cessation aids, and very few report being offered
guideline concordant combination treatment with pharmacologic and behavioral
interventions.

FUNDING: Nonprofit grant funding entity

CORRESPONDING AUTHOR: A. Eden Evins, MD, Massachusetts General Hos-
pital Center for Addiction Medicine, Boston MA USA

SYM16C

FROM GUIDELINES TO PRACTICE: IMPLEMENTING SMOKING
CESSATION TREATMENTS FOR PATIENTS WITH SERIOUS
MENTAL ILLNESS IN COMMUNITY MENTAL HEALTH SETTINGS

Li-Shiun Chen*', Timothy Baker?, Ross Brownson?®, Laura Bierut‘, "Washington
University in St. Louis, MO, USA, 2Tobacco Research and Intervention, University
of Wisconsin, School of Medicine, WI, USA, ®Prevention Research Center in St.
Louis, Brown School, Washington University, MO, USA, “Washington University
School of Medicine, MO, USA

SIGNIFICANCE: Patients with serious mental iliness (SMI) have high smoking
prevalences and experience early mortality compared to the general population.
Inadequate implementation of evidence-based smoking cessation treatment in
community mental health centers (CMHCs) has contributed to growing disparities
in smoking prevalence and related health consequences. This study evaluates
the effects of quality improvement implementation strategies on provider deliv-
ery of smoking cessation treatment and patient smoking cessation outcomes in
the CMHC context. METHODS: We implemented healthcare system strategies
of decision support and academic detailing with data-driven feedback in order
to increase provider adoption of evidence-based smoking cessation treatment.
We analyzed pre- and post-implementation (6/2014-6/2016) on patient receipt of
treatment and patient smoking rate using pharmacy and medical record data. RE-
SULTS: The implementation strategies were associated with increased treatment
delivery and decreased patient smoking. Patient receipt of cessation medication
increased from 4.6% to 18.0% (N=1,492, z=12.3, p<0.0001) based on pharmacy
data. In addition, patient smoking prevalence decreased from 57.4% to 54.3%
(N=3,692, z=2.63, p=0.0088). CONCLUSIONS: Quality improvement approaches
were associated with increased smoking cessation care and decreased smoking
prevalence amongst patients treated in CMHC settings. Thus, decision support
and academic detailing hold promise to reduce smoking and its harms in this high-
risk, underserved population. Future research should explore the effects of such
strategies in a larger sample of clinics and patients, and use a design provid-
ing greater internal validity. The study leverages the great opportunity offered by
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smokers making healthcare visits to community mental health centers and should
decrease the prevalence of smoking and its profound health consequences in this
vulnerable disadvantaged population.

FUNDING: Academic Institution

CORRESPONDING AUTHOR: Li-Shiun Chen, MD, MPH, ScD, Washington Uni-
versity in St. Louis, MO, USA

SYM16D

RECRUITING SMOKERS WITH DEPRESSION FOR A CESSATION
TRIAL AND THEIR CARDIOVASCULAR HEALTH AT ENROLLMENT

Allison Carroll*', Mark Duffman', Anna Veluz-Wilkins!, Su Fen Lubitz?, Nancy
Jao', Joseph Bastian®, Jacqueline Gollan’, Raymond Niaura?, Michael Thase?,
Frank Leone?, Robert Schnoll®, Brian Hitsman', 'Northwestern University Feinberg
School of Medicine, IL, USA, 2NYU College of Global Public Health, NY, USA,
SUniversity of Pennsylvania Perelman School of Medicine, PA, USA

BACKGROUND: Smokers with major depressive disorder (MDD), who experience
higher rates of cardiovascular disease (CVD), are often excluded from smoking
cessation trials and can be challenging to enroll. We describe our experience in
recruiting smokers with current or past MDD for an ongoing smoking cessation
clinical trial and characterize the cardiovascular health of enrolled participants.
METHODS: The study is a multisite, randomized, double-blind, placebo controlled
smoking cessation trial of 12 weeks of behavioral activation plus varenicline. Can-
didates completed a telephone eligibility screen and then completed a clinic visit
to confirm final eligibility. At baseline, enrolled participants completed measures
of cardiovascular health per American Heart Association guidelines: body weight,
physical activity, diet, total cholesterol, blood pressure, and blood glucose. RE-
SULTS: Between June 2015 and August 2017, 4375 candidates responded to
proactive recruitment letters (19%), print/internet media ads (59%), TV ads (17%),
and referral/word of mouth (5%). Of the 1470 candidates who completed the ini-
tial phone eligibility screen, 519 were interested in participating and eligible for
an in-person eligibility visit. Of the 315 candidates who completed the in-person
evaluation, 167 (53%) were confirmed eligible and 140 (44%) were ultimately en-
rolled and randomized to treatment. The enrolled sample comprised 46% women,
51% African Americans, with an average age of 50.4 (SD=12.5) years. Half of
participants were classified with current MDD (54%). With respect to cardiovascu-
lar health, a greater proportion of smokers with current MDD vs. past MDD were
overweight (Chi-square (2)=6.8, p=.03) and had high blood pressure (Chi-square
(2)=6.9, p=.03). CONCLUSIONS: Substantial effort is needed to recruit clinical
samples for smoking cessation clinical trials. Key CVD risk factors, namely over-
weight and high blood pressure, were especially prevalent among smokers with
current MDD, a population already at high risk for CVD due to smoking and de-
pression, reinforcing the critical need to improve the delivery of treatment to this
particularly vulnerable subgroup.

FUNDING: Federal

CORRESPONDING AUTHOR: Allison Carroll, MS, Northwestern University Fein-
berg School of Medicine, IL, USA

SYM17

MENTHOL CIGARETTES: WHAT DO BANS ACHIEVE?

Robert Schwartz, PhD, University of Toronto, ON, Canada; Eric Soule, PhD,
Virginia Commonwealth University, VA, USA; Michael Chaiton, PhD, University of
Toronto, ON, Canada; Joanna Cohen, PhD, Johns Hopkins, MD, USA

The United States Food and Drug Administration concluded that a ban on men-
thol cigarettes would likely elicit a reduction in cigarette consumption, increased
cessation, and reduced initiation of smoking. Ontario’s ban on the sale of menthol
cigarettes, first announced in May 2015, took effect on January 1st, 2017. Un-
derstanding the effects of a menthol ban in Ontario, Canada — a province with
some 2 million smokers - can be useful to jurisdictions preparing similar bans. This
symposium is the first glimpse into a rigorous evaluation of the adoption and imple-
mentation of a menthol ban. Results of three pioneering studies will provide partic-
ipants with a rounded view of the effects of the ban. Participants will learn about:
1) Purchase study results about how the tobacco industry prepared the market for
the ban and how it has endeavoured to retain menthol smokers in the post-ban
period; 2) concept mapping study results on menthol cigarette smokers’ reactions
and responses to the ban; 3) pre-post survey results of changes in menthol smok-
er behaviors. Demonstrating that menthol cigarettes are an increasing challenge
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in the global market, the final piece presents results from a multi-country study of
menthol cigarette use in 14 low and middle income countries. The discussant will
help draw out implications of the presented research for the potential of menthol
bans to achieve the FDA anticipated impacts of reduced consumption, increased
cessation and reduced initiation. Lessons learned for rolling out menthol bans in
other jurisdictions will be highlighted.

JUSTIFICATION: Findings will inform policy development in other jurisdictions for
developing, adopting and implementing menthol cigarette bans.

FUNDING: Federal
CORRESPONDING AUTHOR: Robert Schwartz, robert.schwartz@utoronto.ca

SYM17A

INDUSTRY TACTICS IN RESPONSE TO THE MENTHOL BAN IN
ONTARIO, CANADA

Robert Schwartz*, Michael Chaiton, Tracey Borland, Lori Diemert, University of
Toronto, ON, Canada

INTRODUCTION: This study assessed steps taken by the industry prior to and
following the menthol ban by examining changes in products and their packaging
available for sale. METHODS: Just prior to the ban, we purchased samples of
every available menthol tobacco product in 8 retail outlets in Toronto, Ontario. Two
research staff asked vendors for one of each type of menthol, capsule and green
coloured or labeled packaged cigarette brands available. In total, we collected 30
unique packs. One month post-implementation (February 2017), we purchased
all menthol replacement or green packs available from 5 of our original stores. In
total, we collected 23 replacement packs. We conducted content analysis on both
sets of packs. RESULTS: Tobacco companies made substantial efforts to prepare
smokers for the menthol ban in Ontario by introducing menthol flavored capsules
(14 of 30 pre-ban packs), promoting the idea of choice, and associating new co-
lours with menthol (12 of 30 were blue, white and silver). In some cases, they
explicitly promoted ‘smooth tasting’ non-menthol alternatives, encouraging men-
thol smokers to switch to non-menthol cigarettes post-ban. Post-ban, the tobacco
industry made considerable efforts to retain menthol smokers by: 1) providing re-
tailers with materials demonstrating which post-ban packs replaced which pre-ban
menthol packs; 2) introducing and expanding offers of aqua filter, adjustable, and
charcoal filter cigarettes; 3) designing replacement packs with elements similar to
menthol packs in color (green, blue, silver and white), capsule pack symbols (pow-
er buttons) and descriptors (smooth, fresh). CONCLUSIONS: These efforts may
decrease the success of the menthol ban in encouraging cessation and decreas-
ing initiation. Jurisdictions preparing for menthol bans may consider measures to
prevent or mitigate these and other industry tactics that have been documented in
regard to other tobacco control measures.

FUNDING: Federal; Research reported in this publication was supported by the
National Institute on Drug Abuse of the National Institutes of Health under Award
Number FPO0003667.

CORRESPONDING AUTHOR: Robert Schwartz, PhD, University of Toronto, ON,
Canada

SYM17B

MENTHOL CIGARETTE SMOKERS’ REACTIONS AND
RESPONSES TO A MENTHOL FLAVORED CIGARETTE BAN IN
ONTARIO, CANADA

Eric Soule*!, Michael Chaiton?, Bo Zhang?, Marzena Hiler!, Robert Schwartz?,
Joanna Cohen3, Thomas Eissenberg’, 'Virginia Commonwealth University, VA,
USA, 2University of Toronto, ON, Canada, *Johns Hopkins, MD, USA

SIGNIFICANCE: This study’s purpose was to examine menthol cigarette smok-
ers’ reactions and responses to Ontario’s menthol cigarette ban using concept
mapping. METHODS: Ontario residents who reported past year menthol smoking
before the ban (n=67) participated in a study in June, 2017. Participants generated
statements in response to a prompt: “A specific way that the menthol cigarette ban
has affected me or a specific action | have taken in response to the menthol ciga-
rette ban is...” Researchers reviewed the statements until saturation and removed
duplicates. Participants sorted the final list of 79 statements into piles of similar
content and rated each statement on a scale (1 — Definitely NOT true for me to 7
— Definitely true for me). Multidimensional scaling of sorting data was used to gen-
erate a cluster map. RESULTS: A map of 7 clusters was generated. The clusters
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organized statements into themes: Thoughts about the Ban, Perceiving the Ban
as Ineffective, Emotional Reactions to the Ban, Smoking Non-Menthol Cigarettes,
Smoking Cessation or Reduction, Alternative Menthol Cigarette Purchasing Be-
haviors, and Alternative Tobacco Use Behaviors. Participants rated the Thoughts
about the Ban cluster highest (most true) and Alternative Tobacco Use Behaviors
cluster lowest (least true). Participants who smoked menthol cigarettes before the
ban every day or most days rated the Alternative Menthol Cigarette Purchasing
Behaviors, Emotional Reactions to the Ban, and Smoking Non-Menthol Cigarettes
clusters higher than participants who reported smoking menthol cigarettes occa-
sionally or rarely. CONCLUSIONS: Banning menthol cigarettes resulted in expect-
ed and unexpected responses including smoking cessation and behaviors to find
alternatives to menthol cigarettes.

FUNDING: Federal; This research was supported by the National Institute on Drug
Abuse of the National Institutes of Health under Award Number P50DA036105-
04S1, the Center for Tobacco Products of the U.S. Food and Drug Administration.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health or the U.S. Food
and Drug Administration.

CORRESPONDING AUTHOR: Eric Soule, PhD, Virginia Commonwealth Univer-
sity, VA, USA

SYM17C

SHORT-TERM IMPACT OF ONTARIO’S BAN ON MENTHOL
CIGARETTES

Michael Chaiton*!, Robert Schwartz', Joanna Cohen?, Eric Soule®, Thomas
Eissenberg®, 'University of Toronto, ON, Canada, 2Johns Hopkins, MD, USA,
3Virginia Commonwealth University, VA, USA

INTRODUCTION: The province of Ontario, Canada implemented a ban on men-
thol in all forms of tobacco products that came into effect January 1%, 2017. This
paper examines changes in behaviour among a cohort of menthol smokers as part
of the first evaluation of a real world menthol ban. METHODS: 972 past year men-
thol smokers (16+, living in Ontario) were surveyed by telephone (n=325) or online
(n=647) between September and December 2016. Participants were re-contacted
in February 2017. Logistic regressions, adjusted for demographic and smoking
characteristics, were used to assess characteristics of participants who reported
post ban a) past month menthol cigarette use, b) use of alternative tobacco or
flavoured products after the ban, or c) quit attempts. RESULTS: At follow up after
the ban, 34% (95% Cl: 30%, 37%) reported smoking a menthol cigarette, and
40% (95% Cl: 37%, 44%) had either made a quit attempt or had quit smoking with
15% (95% Cl: 12%, 18%) abstinent at follow-up. Primary menthol smokers before
the ban were more likely to report using flavoured e-cigarettes or cigars after the
ban than those who smoke menthol occasionally. Following the ban, participants
were more likely to expect to quit because of the ban, and less likely to expect
to use other tobacco or nicotine products as substitutes, than they were before.
CONCLUSIONS: Short-term effects of the menthol ban suggest that the ban en-
couraged significant quitting behaviour as well as attempts by smokers to seek out
other sources of menthol or alternative substitutes.

FUNDING: Federal; Research reported in this publication was supported by the
National Institute on Drug Abuse of the National Institutes of Health under Award
Number FPO0003667.

CORRESPONDING AUTHOR: Michael Chaiton, PhD, University of Toronto, ON,
Canada

SYM17D

WHAT IN THE WORLD IS HAPPENING WITH MENTHOL
CIGARETTES?

Joanna Cohen*, Kevin Welding, Jennifer Brown, Carmen Washington, Katherine
Smith, Johns Hopkins, MD, USA

Menthol masks the harshness and irritation of smoking. Vulnerable populations
disproportionately smoke menthol cigarettes. While a range of methodologies
have been used to study menthol cigarettes in the U.S., very little research has
been done reporting on the extent of menthol cigarettes on the market in other
countries and how they are packaged and described. We undertook a multi-coun-
try study to fill this gap; here we describe the menthol cigarettes available on the
market in 14 low- and middle-income countries (LMICs). Between 2013 and 2017
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we set out to systematically purchase all unique cigarette packs available in Ban-
gladesh, Brazil, China, Egypt, India, Indonesia, Mexico, Pakistan, the Philippines,
Russia, Thailand, Turkey, Ukraine and Vietnam. These countries are from five of
the six WHO regions. Cigarette packs were purchased in 2013 (wave 1) in all
countries, and between 2015-17 (wave 2) in seven countries. Over 4,000 packs
were purchased and double coded for menthol descriptors. In 2013, 8% of packs
from the 14 countries were mint or menthol; this increased to 11% in the seven
countries with wave 2 data. The prevalence of unique menthol packs was highest
in the Philippines (increasing from 34% to 43%). Between wave 1 and 2, the pro-
portion of mint/menthol packs with flavor capsules increased from 8% to 23%. Of
the major multinational companies, PMI had the largest proportion of unique packs
that were mint/menthol (approximately one in six packs in wave 1 and one in five
packs in wave 2), about twice the prevalence of the next big company, JTI. We
will report on the difference in prices between mint/menthol and other cigarettes,
by country. The proportion of mint/menthol brand variants increased over time in
our sample of countries. Our estimates are likely underestimates as they do not
take into account new “unconventional” descriptors that are menthol-like (e.g., “ice
blast”). Given that menthol cigarettes are associated with poorer smoking out-
comes, the increase of these brand variants on the market should be particularly
concerning.

FUNDING: Nonprofit grant funding entity; This work was supported with funds
from the Bloomberg Initiative to Reduce Tobacco Use.

CORRESPONDING AUTHOR: Joanna Cohen, PhD, Johns Hopkins, MD, USA

SYM18

EMERGING EVIDENCE ON THE TOXICITY OF NON-CIGARETTE
TOBACCO PRODUCTS

Marielle Brinkman, BS, Battelle, OH, USA; llona Jaspers, PhD, University of North
Carolina at Chapel Hill, NC, USA; Robert Tarran, PhD, University of North Carolina
at Chapel Hill, NC, USA; Cindy Chang, PhD, MPH, Food and Drug Administration,
MD, USA

In August 2016, the FDA Center for Tobacco Products finalized a rule that deemed
cigars, cigarillos, waterpipe and electronic nicotine delivery systems (ENDS) as
part of their tobacco regulatory authority. One aspect of their tobacco regulatory
authority is setting product standards for the manufacture of tobacco products that
will reduce negative effects on individual and population health. A key scientif-
ic input to developing evidence-based regulation is a sound knowledge base to
understand the toxicity of newly deemed, non-cigarette tobacco products. This
line of toxicity research focuses on how tobacco products and their design char-
acteristics (and changes in those characteristics) impact exposure to harmful and
potentially harmful constituents that are associated with tobacco caused morbidity
and mortality. This symposium will focus on the cutting-edge research results to
inform our understanding of the toxicity of three of the newly deemed classes of
tobacco products: waterpipe tobacco, ENDS and cigars. Dr. Rachel Grana will
chair and moderate the session. Ms. Marielle Brinkman will present research on
how humectant and flavorant content affect harmful and potentially harmful con-
stituent emissions in mainstream waterpipe tobacco smoke. Dr. llona Jaspers will
present research on the effects of ENDS on respiratory immune responses. Dr.
Robert Tarran will present research on the effects of chronic ENDS use on the air-
way proteome and implications for lung health. Dr. Cindy Chang will present data
analyses on biomarkers of cigar exposure among U.S adults from the Population
Assessment of Tobacco and Health (PATH) study. Finally, Dr. Kimberly Benson
from FDA CTP will serve as discussant and offer summary remarks reflecting on
how the presented findings might inform tobacco product regulation.

JUSTIFICATION: This symposium brings together research on the toxicity of to-
bacco products and potential health effects across non-cigarette tobacco products,
which are frequently used by youth and young adults, and therefore represents an
important input into evaluating tobacco use impacts on public health.

FUNDING: Federal
CORRESPONDING AUTHOR: Rachel Grana Mayne, granar@mail.nih.gov
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THE EFFECT OF HUMECTANT AND FLAVORANT CONTENT
ON HARMFUL AND POTENTIALLY HARMFUL CONSTITUENT
EMISSIONS IN MAINSTREAM WATERPIPE TOBACCO SMOKE

Marielle Brinkman*!, Anna Adetona', Stephanie Buehler', Erich Strozier!, Hyoshin
Kim2, Juyun Lim?, Pamela Clark*, 'Battelle Memorial Institute, OH, USA, ?Battelle
Memorial Institute, WA, USA, *Oregon State University, OR, USA, “University of
Maryland, College Park, MD, USA

OBJECTIVE: Isolate the effects of humectant, and a sweet flavorant content of wa-
terpipe (WP) tobacco on the levels of harmful and potentially harmful constituents
(HPHCs) in mainstream WP tobacco smoke. METHODS: We measured humectants
(glycerol [G] and propylene glycol [PG]), nicotine (N), natural and synthetic sugars,
and flavor chemicals in a popular unflavored and flavored WP tobacco brand. We
prepared three WP tobaccos by adding precise amounts of humectants and a sweet
flavorant to the low-humectant, unflavored brand (Control) to produce a 2x2 ma-
trix of WP tobaccos. Using a validated research-grade waterpipe (RWP), two-stage
puffing regimen, machine smoking and a multi-analyte total particulate matter ex-
traction method, we measured semi-volatile HPHCs in the manipulated and Control
tobaccos. RESULTS: Humectant content (G+PG) was more than 33X greater (w/w)
in the flavored brand vs. the Control, largely due to greater concentration of the
sweet-tasting G. Nicotine content of the Control was 1.5X greater, which can be
explained by the humectant mass of the flavored tobacco. Natural sugar content and
calculated perceived sweetness was twice as high in the flavored tobacco. Synthetic
sugars were not detected in either brand. Both brands contained comparable levels
of several organic chemicals perceived as sweet. However, the concentration of
vanillin was more than 200X greater in the flavored brand. Based on these data, the
following tobaccos were prepared from the Control (1% G, 0.002% PG, 2.8 mg/g N,
0.05 ug/g vanillin): HH-HF (33% G, 1.5% PG,1.9 mg/g N, 26 ug/g vanillin), HH-LF
(33% G, 1.5% PG, 1.9 mg/g N, 0.05 ug/g vanillin), and LH-HF (1% G, 0.002% PG,
2.8 mg/g N, 26 ug/g vanillin). Mainstream HPHC emissions from machine smok-
ing will be compared across the manipulated and Control tobaccos. Next Steps: To
understand the direct and indirect harm associated with specific chemicals in WP
tobacco, a cohort of WP smokers will smoke the manipulated and Control tobaccos
using the RWP in separate laboratory sessions. The resulting puffing topography,
flavor perception, and estimated HPHC exposure data will inform the development
of product standards for WP tobacco.

FUNDING: Federal
CORRESPONDING AUTHOR: Marielle Brinkman, BS, Battelle, OH, USA

SYM18B

EFFECTS OF E-CIGARETTES ON RESPIRATORY IMMUNE
RESPONSES

llona Jaspers*, Phillip Clapp, Meghan Rebuli, Terry Noah, University of North
Carolina at Chapel Hill, NC, USA

Vaping flavored electronic cigarettes (e-cigs) is gaining popularity in the US, par-
ticularly among teens and young adults. Comprehensive assessment of adverse
effects on respiratory immune function by e-cigarettes and potential flavoring com-
pounds is missing. Epithelial cells lining the respiratory tract and innate immune
cells patrolling the respiratory mucosa are the first line of host defense against
inhaled pathogens. We have previously demonstrated that e-cig-induced adverse
health effects in epithelial cells lining the nasal passages include suppression of
important innate immune responses. Similarly, we have data demonstrating that
flavored e-cig aerosols induce immune modifying effects in the nasal mucosa, in-
cluding reducing ciliary beat frequency on airway epithelial cells and modify cel-
lular bioenergetics, which could significantly affect host defense responses at the
level of the epithelium. Furthermore, we have demonstrated that flavored e-cig-
arettes inhibit host defense function of specific immune cells. Specifically, cells
lining the nasal cavity and lower airways such as neutrophils, natural killer (NK)
cells, and macrophages, were stimulated with flavored e-liquids. Several different
flavors, especially those containing large amounts of cinnamaldehyde, impaired
functional responses in all of these immune cells, which are indicative of impaired
host defense capabilities. To translate these findings into humans, we used the
controlled exposure of human volunteers to the live attenuated influenza virus
(LAIV) vaccine, to safely examine innate immune responses to influenza infection.
Compared to non-smokers, e-cigarette users showed modification of immune-re-
lated genes in nasal epithelial cells as well as reduced levels of chemokines in the
epithelial lining fluid, thus potentially resulting in the decreased ability to recruit
immune cells into the nasal mucosa and mount an appropriate immune response.
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Together, these data indicate that vaping flavored e-cigarettes has significant ef-
fects on markers of respiratory host defense responses in humans.

FUNDING: Federal

CORRESPONDING AUTHOR: llona Jaspers, PhD, University of North Carolina
at Chapel Hill, NC, USA

SYM18C

CHRONIC VAPING AND THE AIRWAY PROTEOME: IMPLICATIONS
FOR LUNG HEALTH

Arunava Ghosh, Raymond Coakley, Neil Alexis, Hong Dang, Laura Herring, Lee
Graves, M. Flori Sassano, Scott Randell, Robert Tarran*, University of North
Carolina at Chapel Hill, NC, USA

E-cigs typically vaporize an e-liquid that contains propylene glycol/vegetable glyc-
erin (PG/VG), nicotine and flavors. However, little is known about the effects of
E-cig use (i.e. vaping) on the human lung. To better understand the effects of
vaping, we conducted bronchoscopies on healthy non-smokers, cigarette smok-
ers and chronic E-cig users and used these samples to perform proteomic anal-
ysis. We obtained bronchial biopsies from healthy non-smokers, cigarette smok-
ers (smoker) and E-cig users (vapers) and used these to perform proteomics. To
confirm our observations, we exposed well-differentiated primary human airway
epithelial cultures to PG/VG and nicotine. We also performed western blotting and
confocal microscopy to confirm our proteomic analyses. All subjects had normal 1
second forced expiratory volumes (FEV,s) and normal broncoalveolar inflammato-
ry cell counts. However, we detected ~300 proteins that were significantly changed
relative to non-smokers. Of these, 79 proteins were commonly changed in both
vapers and smokers. In contrast, smokers had 213 uniquely altered proteins while
vapers had an additional 112 uniquely changed proteins. We confirmed protein
changes for both up and downregulated proteins by western blot. Of note, the
mucin MUC5AC was commonly changed in the bronchial epithelia of both vapers
and smokers. We then used MUCAC as a biomarker of exposure for bronchial epi-
thelia. We then exposed well-differentiated airway cultures to either PG/VG, or PG/
VG and nicotine for 30 min and measured intracellular MUC5AC levels by confocal
microscopy 24 h later. Interestingly, PG/VG alone was able to drive the increase
in MUC5AC, as seen in chronic vapers and exposure to18 mg/ml nicotine had no
additional effects on MUC5AC levels. Our data indicate that vaping exerts major
biological effects on the lung and causes extensive changes at the protein level.
Some of these changes were driven by PG/VG exposure alone. Whilst the long-
term implications these findings remain to be determined, we propose that despite
being on the GRAS list, the safety of PG/VG in the lung urgently be reviewed.

FUNDING: Federal

CORRESPONDING AUTHOR: Robert Tarran, PhD, University of North Carolina
at Chapel Hill, NC, USA

SYM18D

BIOMARKERS OF EXPOSURE AMONG U.S. ADULT CIGAR
SMOKERS: RESULTS FROM 2013-2014 POPULATION
ASSESSMENT OF TOBACCO AND HEALTH (PATH) STUDY

Cindy Chang*', Brian Rostron', Catherine Corey', Heather Kimmel?, Connie
Sosnoff®, Maciej Goniewicz®, Kathryn Edwards*, Dorothy Hatsukami®, Yuesong
Wang?, Joanne Chang', Stephen Hecht®, A. Yesy Del Valle-Pinero’, Maocheng
Yang', Heather D’Angelo®, Stephen Arnstein®, Mark Travers?, Kristie Taylor4, Kevin
Conway?, Andrew Hyland?®, Bridget Ambrose’, Nicolette Borek’, Langing Wang’,
Benjamin Blount®, Dana van Bemmel', 'Food and Drug Administration, MD, USA,
2National Institute on Drug Abuse, MD, USA, 3Center for Disease Control and
Prevention, GA, USA, “Westat, MD, USA, °University of Minnesota, MN, USA, US
Centers for Disease Control and Prevention, GA, USA, "US Centers for Disease
Control and Prevention, MD, USA

SIGNIFICANCE: The cigar market is diverse, and data are limited on exposure
biomarker patterns according to cigar type. We used exposure biomarker concen-
trations of nicotine and tobacco toxicants to compare different types of cigar smok-
ers, cigarette smokers, and non-users of tobacco. METHODS: Using Wave 1 data
from the Population Assessment of Tobacco and Health (PATH) Study, we con-
ducted a cross-sectional analysis comparing geometric mean concentrations of
urinary total nicotine equivalents (TNE), and urinary metabolites of tobacco-relat-
ed toxicants, including tobacco-specific nitrosamines (TSNA), polycyclic aromat-
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ic hydrocarbons (PAH), volatile organic compounds (VOC), and metals, in adult
cigar-only smokers (all cigars and separately for traditional, cigarillo, and filtered
cigars), cigarette-only smokers, dual cigar/cigarette smokers, and non-users. We
also calculated geometric mean ratios (GMR) for these concentrations compar-
ing each tobacco user group with non-users adjusting for sex, age, race/ethnicity,
education and creatinine. RESULTS: Daily cigar-only smokers (n=61) had urinary
TNE-2 (cotinine plus trans 3’-hydroxycotinine) concentrations that were lower than
daily cigarette-only smokers (n=2218; p<0.0001) and daily dual cigar/cigarette
smokers (n=601; p<0.0001). However, daily cigar-only, cigarette-only and dual
smokers had similarly increased GMRs of over 200 for NNAL (metabolite of TSNA
NNK) and over 100 for CYMA (metabolite of VOC acrylonitrile) compared with
non-users. Among the different types of cigars used, daily filtered cigar-only smok-
ers (n=8) had higher TNE-2 concentrations compared to daily traditional cigar-only
smokers (n=12; p=0.02) and daily cigarillo-only smokers (n=26; p<0.0001), but
similar to daily cigarette-only smokers (p=0.20). Notably, urinary NNAL concen-
trations in daily filtered cigar-only smokers were higher than those in daily ciga-
rette-only smokers (p<0.0001). CONCLUSIONS: Exposure biomarker concentra-
tions varied across the different types of cigar smokers. Daily filtered cigar-only
smokers had tobacco exposure biomarker concentrations that were similar to or
higher than daily cigarette-only smokers.

FUNDING: Federal

CORRESPONDING AUTHOR: Cindy Chang, PhD, MPH, Food and Drug Admin-
istration, MD, USA

SYM19

SMOKEFREE MULTI-UNIT HOUSING: THE NEXT FRONTIER FOR
PROTECTING VULNERABLE POPULATIONS

Brian King, PhD, MPH, Centers for Disease Control and Prevention, GA, USA;
Geoffrey Fong, PhD, FRSC, FCAHS, University of Waterloo, ON, Canada; Bob
Vollinger, MSPH, National Cancer Institute, MD, USA; Vaughan Rees, PhD,
Harvard T.H. Chan School of Public Health, MA, USA; Ryan Kennedy, PhD, Johns
Hopkins Bloomberg School of Public Health, MD, USA

As smoking is banned in public, a greater proportion of exposure to secondhand
smoke (SHSe) occurs in homes, particularly among vulnerable populations includ-
ing children, elderly, disabled, and residents of low-income environments, e.g.,
public housing. Living in multi-unit housing (MUH) exposes millions to incursions
from others’ smoke in their homes. This symposium presents data from several
MUH settings regarding efforts to protect people from SHSe and to effectively
implement such policies. Findings represent over 50 cities or states in 17 different
countries. This cutting-edge research informs policy and practice efforts to protect
people from SHSe in housing in diverse global settings.

JUSTIFICATION: This symposium will directly inform efforts to implement smoke-
free housing policies, including the new rule issued by the U.S. Department of
Housing and Urban Development, to reduce the burden of tobacco use among low
income communities.

FUNDING: Federal
CORRESPONDING AUTHOR: Vaughan Rees, vrees@hsph.harvard.edu

SYM19A

DATA TO ACTION: THE BURDEN OF SMOKING IN SUBSIDIZED
HOUSING AND IMPLICATIONS FOR TOBACCO CONTROL POLICY

Brian King*, Centers for Disease Control and Prevention, GA, USA

SIGNIFICANCE: The U.S. Department of Housing and Urban Development (HUD)
finalized a rule effective February 3, 2017, requiring each public housing agency to
implement a smoke-free policy. The rule prohibits the use of lit tobacco products in
all living units, indoor common areas, administrative offices, and all outdoor areas
within 25 feet of buildings. This presentation will discuss data on smoking behav-
jors, economic impact, and population attitudes that were critical to inform the rule.
METHODS: Smoking prevalence among U.S. adults who received federal hous-
ing assistance during 2007-2012 were assessed using National Health Interview
Survey and HUD linked data (n=4,771). Annual cost savings were assessed using
residency estimates from HUD and cost data from multiple sources; cost savings
were assessed for secondhand smoke-related direct health care, renovation of
smoking-permitted units, and smoking-attributable fires. Data on population level
attitudes toward the rule came from the 2016 Summer Styles, a nationally represen-
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tative web-based survey conducted among U.S. adults (n=4,203). RESULTS: Over-
all, 33.6% of HUD-assisted adults are current cigarette smokers. Current smoking
varied by sex, age, race/ethnicity, children living in the household, and chronic dis-
ease status; prevalence was highest among adults aged 25-44 (42.5%) and those
who reside with children (37.5%). Half of smokers attempted to quit in the past year;
82.1% were daily smokers; and, 35.8% of daily smokers smoked 20+ cigarettes a
day. Overall, 48.4% of HUD-assisted adults were never smokers and 18.6% were
former smokers. The rule will save society approximately $150 million per year in
averted costs. Overall, 73.7% of U.S. adults favor the rule, including two-fifths of
smokers. CONCLUSIONS: One-third of adults in HUD-assisted housing are current
cigarette smokers, the HUD smoke-free rule is poised to yield considerable cost
savings, and most U.S. adults support the rule. Continued data collection, including
evaluation of the rule, are critical to inform the implementation and sustainment of
efforts to reduce the burden of tobacco use among U.S. multiunit housing residents.

FUNDING: Federal

CORRESPONDING AUTHOR: Brian King, PhD, MPH, Centers for Disease Con-
trol and Prevention, GA, USA

SYM19B

SMOKE-FREE POLICIES AND SUPPORT FOR SMOKING BANS IN
MULTIUNIT HOUSING: ITC PROJECT FINDINGS FROM CANADA,
UNITED STATES, AND UNITED KINGDOM

Geoffrey Fong*!, Pete Driezen'!, Sara Hitchman?, Ann McNeill2, Ron Borland?,
K. Michael Cummings®, 'University of Waterloo, ON, Canada, 2Kings College
London, United Kingdom, 3Cancer Council Victoria, Australia, “Medical University
of South Carolina, SC, USA

SIGNIFICANCE: Smoking in multiunit housing poses a legal and practical chal-
lenge in crafting strong and enforceable policies to reduce this potentially signif-
icant threat to public health. Although this problem exists in every country with
multiunit housing, there have been almost no international comparative studies of
smoking in multiunit housing and perceptions of smoking and of banning smoking
in multiunit housing. METHODS: We examined smoke-free policies in multiunit
housing among representative national samples of adult smokers and former
smokers of ITC surveys in Canada, United States, and United Kingdom during
2013-15 living in multiunit housing (Canada: N=611; US: N=904; UK: N=989),
where low-income smokers are more likely to live (e.g., Canada: 56% of low-in-
come smokers vs. 34% of moderate/high income smokers). Respondents living
in multiunit housing were asked questions about the rules about smoking in their
buildings, and their preference (either positive or negative) about banning smoking
in their building, along with a large set of questions about smoking behavior, key
psychosocial correlates of smoking and of quitting such as intentions to quit. RE-
SULTS: Smokers in multiunit housing were more likely to report that their buildings
had no smoking restrictions vs. complete smoking bans (Canada: 36%/28%; US:
40%/30%; UK: 46%/26%). Former smokers were more likely than current smokers
to strongly prefer smoking bans (Canada: 26% vs. 14%; US: 33% vs. 15%; UK:
35% vs. 13%; all p<0.05). Smokers intending to quit were more likely to prefer
smoking bans (17.6% vs. 7.8% overall, p<0.01; no between-country differenc-
es). CONCLUSIONS: Across countries, less than one-third of smokers living in
multiunit housing report that their buildings had complete smoking bans. Former
smokers were more likely to strongly prefer smoking bans than current smokers.
Multiunit housing bans may encourage smokers to quit and reduce relapse among
former smokers—of particular importance for low-income smokers.

FUNDING: Federal

CORRESPONDING AUTHOR: Geoffrey Fong, PhD, FRSC, FCAHS, University of
Waterloo, ON, Canada

SUCCESSFULLY IMPLEMENTING A SMOKEFREE MULTI-UNIT
HOUSING POLICY AT THE LOCAL LEVEL: INSIGHTS FROM
RESIDENTS AND MANAGERS

Bob Vollinger*!, Krystal Lynch?, Ryan Kennedy? Katherine Smith?, 'National
Cancer Institute, MD, USA, 2Johns Hopkins Bloomberg School of Public Health,
MD, USA

SIGNIFICANCE: Half the U.S. population is protected from secondhand smoke
(SHS) exposure in workplaces and public places; however, an increasing propor-

tion of exposure occurs in homes. Over 25% of the U.S. population lives in multi-
unit housing (MUH) and 40% of Marylanders. This study assesses managers’ and
residents’ views regarding smokefree MUH and asks participants about policies to
reduce SHS exposure and emphasizes successful implementation. METHODS:
We interviewed building managers and residents, and conducted focus groups
with smokers and non-smokers (N= 50 participants). The study explored resi-
dents’ and managers’ views regarding their exposure to SHS in their units, the
effects of SHS, their attitudes about a policy to prohibit smoking in the building,
and suggestions to implement this policy. RESULTS: There was broad support for
a comprehensive smokefree MUH policy in Montgomery County among smokers
and non-smokers with only a small number of participants objecting. The greatest
concerns involved government intervention in the home. Nearly all participants
were aware of the risks of SHS and did not want to expose non-smokers to these
risks. Smokers generally support this policy as well with the strong suggestion
that outside smoking areas be clearly marked so smokers would not be harassed
for smoking there. Study findings focused particularly on how to most effectively
implement this policy, with themes related to the consequences of a policy, chal-
lenges to implementation, “grandfathering” in existing smokers, and allowing ad-
equate transition time for residents to adjust to the new policy. CONCLUSIONS:
The study provides crucial data to inform the policymaking process with numer-
ous specific suggestions for implementation to maximize success and attempts
to engage MUH residents and managers in adopting and implementing the policy
since they are most directly affected. Policymakers can adopt a comprehensive
smokefree MUH policy in Montgomery County with confidence that there is broad
support among local smokers and nonsmokers and they should focus their efforts
to implement a policy that includes residents suggestions to mark outdoor smoking
areas clearly.

FUNDING: Federal

CORRESPONDING AUTHOR: Bob Vollinger, MSPH, National Cancer Institute,
MD, USA

SYM19D

SMOKE-FREE HOUSING RULES AFFECT COMMUNITY COHESION
AMONG SMOKERS AND NON-SMOKERS DIFFERENTLY:
LESSONS FOR POLICY IMPLEMENTATION

Vaughan Rees*, Jessica Davine, Robyn Keske, Natasha Sokol, Alan Geller,
Harvard T.H. Chan School of Public Health, MA, USA

SIGNIFICANCE: Smoke-free rules in public housing, including a rule proposed by
HUD, may reduce tobacco use and improve protection for millions of low income
residents. To tailor smoke-free housing implementation strategies, we assessed
factors associated with residents’ support for a smoking ban and self-reported ex-
posure to SHS, pre- and post-adoption of a smoke-free policy in a multi-unit, af-
fordable housing setting. METHODS: A mixed-methods study assessed residents’
(n=70 smokers; n=168 non-smokers; ages 18-65) support for a smoke-free policy,
in 12 housing developments in 4 US states, immediately prior and 6 months after
policy adoption. RESULTS: Before adoption, compared with smokers, non-smok-
ers reported higher support (83% v. 25%;p<0.05) and greater reduction in per-
ceived SHSe (53.9% V. 25.4%;p<0.05) than smokers. Non-smokers were more
likely to support the ban before adoption (aOR=9.9;p<0.001) and after adoption
(aOR=7.5;p<0.001), and older residents were more likely to increase their support
(aOR=1.04;p=0.005). High community cohesion before adoption was associated
with less perceived SHSe after adoption (aOR=0.6;p=0.025). However, commu-
nity cohesion decreased among smokers following adoption (p<0.05). CONCLU-
SIONS: Smokers and nonsmokers differed in their attitudes towards a smoke-free
housing ban and reports of SHS exposure. Smoke-free housing policy implemen-
tation strategies must be tailored to the needs of different residents, including
smokers. Implementation in subsidized housing could be improved with strategies
that enhance community cohesion, especially among smokers.

FUNDING: Federal

CORRESPONDING AUTHOR: Vaughan Rees, PhD, Harvard T.H. Chan School of
Public Health, MA, USA
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SYM19E

UNDERSTANDING SMOKE-FREE HOUSING IN THE
UNREGULATED SHORT-TERM RENTAL MARKET (AIRBNB):
FINDINGS FROM 43 CITIES IN 17 COUNTRIES

Ryan Kennedy*, Kevin Welding, Johns Hopkins Bloomberg School of Public
Health, MD, USA

SIGNIFICANCE: Airbnb is the leading online hospitality service, allowing people to
rent or lease short-/medium-term housing (rooms, apartments, houses, and even
castles). In Airbnb listings, hosts describe property features including “house rules”
such as whether smoking is allowed. Airbnb has over 3 million listings in 65,000
cities and 191 countries and over 160 million guests have stayed in Airbnb hous-
ing. METHOD: This study is the first to examine prevalence of smoking in Airbnb
housing through an extensive review of smoking rules on Airbnb listings involv-
ing properties from 43 cities in 17 countries (N=413,341). RESULTS: The highest
prevalence of smoke-free properties was found in Denmark (97.4%, n=16,178),
Scotland (97.1%, n=6,272) and Canada (95.5%, n=30,499). The lowest preva-
lence of smoke-free properties was found in Belgium (80.9%, n=5,650), Spain
(n=71.9%, n=36,086) and France (59.9%, n=2,116). CONCLUSIONS: Airbnb’s im-
mense and growing popularity worldwide provides an important opportunity for to-
bacco control advocacy and education to promote smoke-free residential policies.

FUNDING: Unfunded

CORRESPONDING AUTHOR: Ryan Kennedy, PhD, Johns Hopkins Bloomberg
School of Public Health, MD, USA

SYM20

ENDS ON SOCIAL MEDIA: FROM SHAPING ENDS USE TO QUIT-
SMOKING INTERVENTION

Xuan Wei, University of Arizona, AZ, USA; Ashley Sanders-Jackson, PhD,
Michigan State University, MI, USA; Annice Kim, PhD, RTI International,, CA, USA;
Erin Vogel, PhD, University of California, San Francisco, CA, USA

Social media (SM) represents an array of online environments characterized
by ever-changing approaches for communicating ideas, images, products, new
knowledge, and many other types of content. SM platforms include Facebook,
Twitter, Snapchat, Reddit, and many others. SM is unique due to its interactive,
sharing philosophy and its important behavioral impacts. For instance, SM has
become a major way to share new information on electronic nicotine delivery
systems (ENDS) products, including flavors, product types, instructions, and the
impact of media campaigns. In the rapidly changing ENDS market, SM provides
a venue to better understand how ENDS are discussed, sold, and modified. SM
may have a fundamental role in the rapid evolution of ENDS products. The rela-
tionship between SM and ENDS use is best understood using multiple methods,
including natural language processing to identify complex patterns of information,
content analyses, tracking of responses to other media or product introductions,
survey data, and even randomized clinical trials. In the proposed symposium, we
will present novel research using a variety of methods to characterize the role of
SM in ENDS use and to discuss how SM can provide an important window for
understanding changes in ENDS use. First, Dr. Zeng will present data on the only
ENDS SM portal that allows users to search for content on multiple SM platforms
simultaneously. This portal has been used to identify important new data on ENDS
in SM, such as SM reactions to FDA media campaigns. Second, Dr. Sanders-Jack-
son will describe which online health information channels (OHIC) vapers and dual
users use to obtain health information, as compared to other tobacco product us-
ers generally and combustible cigarette users (smokers) specifically. Third, Dr. Kim
will present data on the most widely shared ENDS tweets over a 2-year period, in-
cluding sharing behavior. Fourth, Dr. Vogel will present the results of a randomized
trial testing a Facebook-based smoking cessation intervention for young adults
age 18 to 25 that found an association between ENDS use and greater probability
of smoking cessation. Dr. Leischow will serve as Discussant.

JUSTIFICATION: Social media have become a fundamental form of communi-
cation in general, and regarding ENDS products in particular, so understanding
how social media are and can be used for characterizing ENDS use could have
significant education, intervention, and policy implications.

FUNDING: Federal
CORRESPONDING AUTHOR: Scott Leischow, scott.leischow@asu.edu
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SYM20A

ANALYZING THE IMPACT OF “THE REAL COST” CAMPAIGN

Scott Leischow!, Daniel Zeng?, Xuan Wei*?, 'Arizona State University, AZ, USA,
2University of Arizona, AZ, USA

SIGNIFICANCE: In 2014, the FDA launched a nationwide youth tobacco preven-
tion campaign called “The Real Cost.” A significant component of The Real Cost
has been conducted through social media platforms such as Twitter. As part of
the effort to gain a better understanding of the online community reached by The
Real Cost, we have conducted a social media study analyzing the influencers and
leaders of this online community. METHODS: Our team has developed the SMILE
system (Social Media-based Informatics pLatform for ENDS regulatory research),
which automatically and continuously collects ENDS data from popular social me-
dia platforms, mainstream news websites, and literature databases. SMILE also
provides a set of analytic and visualization tools. Leveraging this system, we col-
lected 11,385 tweets related to The Real Cost. Based on network-centric mea-
sures such as PageRank and out-degree centrality, we identified the influencers
and their categories. We then analyzed the sentiment of their tweets about the
campaign and developed a GLM model aiming to explain why those users are
influencers. RESULTS: Among the top 20 influencers, 30% belongs to mass me-
dia, and 30% celebrities. The key influencers also include government social me-
dia accounts. Network visualization shows that the entire community is centered
around those influencers. We note that 65% of the influencers support the cam-
paign, while individual, non-celebrity influencers are more likely to post negative
tweets doubting the advertising approach or the perceived exaggerated content.
We found that a user’s power of influence is positively and significantly associat-
ed with community participation and tweet popularity. CONCLUSION: This study
analyzes the influencers in the “The Real Cost” online community by exploring
who the influencers are, how they influence others, and why they are influencers.
The findings provide useful insights as for how to conduct such public health cam-
paigns to maximize their impact.

FUNDING: Federal
CORRESPONDING AUTHOR: Xuan Wei, University of Arizona, AZ, USA

SYM20B

WHERE DO E-CIGARETTE USERS AND DUAL USERS FIND
HEALTH INFORMATION COMPARED TO SMOKERS AND
TOBACCO USERS? A US SAMPLE OF ADULTS

Mariaelena Gonzales', Ashley Sanders-Jackson*?, 'University of California
Merced, CA, USA, 2Michigan State University, MI, USA

SIGNIFICANCE: While the media use of combustible cigarette users (smokers) is
well studied, the evidence base regarding which channels can be used to commu-
nicate scientifically correct information to e-cigarette users (vapers) and dual users
is needed. We describe which online health information channels (OHIC) vapers
and dual users use to obtain health information as compared to other tobacco
product users generally and combustible cigarette users (smokers) specifically.
METHODS: We analyzed the relationship between vaping and OHIC using a sam-
ple of US adult tobacco users (n=6,133) in the 2014-15 National Health Interview
Survey. Controlling for individual difference variables, we used logistic regressions
to compared users of tobacco products that were not e-cigarettes (other tobacco
users) to vapers, and then compared vapers and dual users to smokers. Out-
comes were general internet use, looking up health information online, filling a pre-
scription online, scheduling a healthcare appointment online (appointment online),
communicating with a health provider via email (provider emailing), and using a
chat group to learn about health topics (chat). RESULTS: Compared to other to-
bacco users, vapers were more likely to use the internet (OR=1.82, p<0.001), look
up health information online (OR=1.52, P<0.001), fill a prescription online (1.43,
p=0.48) and chat (1.76, p=0.26). Compared with smokers, vapers were more like-
ly to use the internet (OR=2.59, p<0.001) and look up health information online
(OR=1.51, p=0.018). Dual users were more likely to use the internet (OR=1.99,
p=0.001) and engage in provider emailing (OR=1.72, p=0.045) CONCLUSION:
Vapers and dual users are both more likely to use OHIC than tobacco users or
smokers. These channels may be important to in conveying health information,
however, the channels varied by whether or not the respondent was solely a vaper,
or if they engaged in dual use.

FUNDING: Unfunded

CORRESPONDING AUTHOR: Ashley Sanders-Jackson, PhD, Michigan State
University, MI, USA
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ANALYSIS OF MOST WIDELY SHARED E-CIGARETTE POSTS ON
TWITTER

2018 Symrosia

Annice Kim*, Matthew Eggers, James Nonnemaker, Kira Tebbe, RTI International,
CA, USA

SIGNIFICANCE: E-cigarette information is widely available on social media plat-
forms like Twitter. Most studies to date have examined the topic and sentiment of
e-cigarette Tweets. Less is known about what types of e-cigarette tweets are sa-
lient to Twitter users. What content people choose to retweet and share with their
networks could be a measure of salience. In this study, we examined what type
of e-cigarette tweets were most commonly shared, who posted these tweets, and
how widely these tweets were disseminated. Results could provide insights into
how we can use social media data to identify e-cigarette topics that may be salient
to the public. METHODS: We identified nearly 10 million e-cigarette tweets from
2.3 million unique Twitter handles between November 2014 to June 2016. We an-
alyzed number of retweets, tweet content, twitter handle, and number of followers.
For the top 50 most shared e-cigarette Tweets, we estimated the total potential
reach and coded tweet type (e.g. news, ad, joke) and type of user (e.g. individual,
marketer, celebrity). RESULTS: Of the 10 million e-cigarette tweets, approximately
37.8% were retweets. Among the 50 most retweeted e-cigarette tweets, 78.7%
were jokes about e-cigarettes/vaping, 9.7% about ads, and 6.6% about news. The
top two tweets were each retweeted about 26,000 times and potentially reached
up to 43M Twitter users. Joke tweets originated from celebrities (37.7%), individ-
uals (36.4%), and joke accounts (25.9%). Some of the most viral tweets came
from individuals with relatively few followers. There were nearly 60K “we get it,
you vape” joke tweets that were retweeted 200K times. These jokes parody vape
cloud/ cloud chasing behavior and includes images such as tornadoes with the
line, “we get it, you vape.” These posts first appeared in July 2015 and remained
relatively stable over time. CONCLUSIONS: The most widely shared e-cigarette
information on Twitter was not about health, but jokes parodying e-cigarette use.
Examining social media can provide insights into what information users find in-
teresting and may signal potential shifts in social norms, but results should be
triangulated with other data.

FUNDING: Federal
CORRESPONDING AUTHOR: Annice Kim, PhD, RTI International,, CA, USA

SYM20D

PATTERNS OF E-CIGARETTE USE AND SMOKING CESSATION:
AN EXAMINATION OF YOUNG ADULT SMOKERS PARTICIPATING
IN A FACEBOOK CESSATION INTERVENTION TRIAL

Erin Vogel*, Danielle Ramo, University of California, San Francisco, CA, USA

SIGNIFICANCE: Electronic nicotine delivery systems (ENDS) such as e-cigarettes
and e-hookahs are often used for smoking cessation. It is not yet clear whether
the potential benefits of use outweigh the risks. This study examined the asso-
ciations between using ENDS that do or do not contain nicotine as part of a quit
attempt among young adults participating in a Facebook-based smoking cessation
intervention. METHODS: Data were taken from a randomized trial testing a Face-
book-based smoking cessation intervention for young adults age 18 to 25. Partici-
pants (N =500, 55% female, 73% non-Hispanic White, M age = 21) were randomly
assigned to a 90-day intervention or a control group. In the intervention condition,
they were assigned to a secret Facebook group tailored to their readiness to quit
smoking. Participants reported ENDS use and smoking status at 3, 6, and 12
months. Participants were categorized at each timepoint as no ENDS use, any
ENDS use with nicotine, or ENDS use only without nicotine. Three dummy-coded
logistic regression analyses tested the effect of ENDS use during the follow-up
period on 7-day reported abstinence at each timepoint, controlling for experimental
condition (treatment or control) and using no-ENDS as the reference group. RE-
SULTS: At 3 months, 87% of participants did not use ENDS, 11.4% used nicotine
ENDS (N-ENDS), and 1.6% used non-nicotine ENDS (NN-ENDS). ENDS use was
not associated with abstinence (p = .41). At 6 months, 83.3% were non-users
(12.9% N-ENDS, 3.8% NN-ENDS). NN-ENDS users had higher quit rates (54%)
than non-users (13.5%; OR = .14 [.04, .43], p = .001). At 12 months, 83.9% were
non-users (12.7% N-ENDS, 3.4% NN-ENDS). N-ENDS users had higher quit rates
(38%) than non-ENDS users (18%; OR = .37[.19, .72], p = .004). CONCLUSION:
ENDS use is associated with reported abstinence 6 and 12 months after enrolling
in a Facebook-based smoking cessation intervention for young adults, yet the role
of nicotine in ENDS is inconsistent. More research is needed to determine the role
of nicotine in quit attempts involving ENDS use and the success of such attempts.

FUNDING: Federal

CORRESPONDING AUTHOR: Erin Vogel, PhD, University of California, San
Francisco, CA, USA

SYM21

TRANSGENERATIONAL EFFECTS OF PARENTAL NICOTINE AND
TOBACCO EXPOSURE ON EMOTION, COGNITION, AND REWARD

Edward Levin, PhD, Duke University Medical Center, NC, USA; Thomas Gould,
PhD, Penn State University, PA, USA; Deirdre McCarthy, Florida State University
College of Medicine, FL, USA; Heath Schmidt, PhD, University of Pennsylvania
School of Medicine, PA, USA; Laura Stroud, PhD, Brown University; The Miriam
Hospital, RI, USA

Smoking is the leading cause of preventable death in the US, responsible for over
440,000 deaths per year. Hence, the effects of nicotine, the main addictive sub-
stance in tobacco, as well as other compounds in tobacco plant on behavior and
physiology are under intense scrutiny. Numerous studies have shown that nicotine
has significant effects on cognition, emotion, and reward processing. Importantly,
recent advances in the field of epigenetics have demonstrated that these effects
are inherited by subsequent generations through alterations in the epigenome.
This is a novel yet quickly growing field of study that attracts researchers from
variety of disciplines. Accordingly, our panel will discuss the most recent develop-
ments on the transgenerational effects of parental nicotine and tobacco exposure
on reward, emotion, and cognition and offer insights into the neurobiological and
epigenetic mechanisms. Specifically, our panel speakers will present data on the
influence of tobacco smoke extract exposure from preconception throughout ges-
tation on locomotor activity and anxiety in rats (Dr. Edward Levin). In addition,
employing mouse models, we will present novel findings on the effects of paternal
nicotine exposure on fear learning and nicotine self-administration in subsequent
generations (Drs. Thomas Gould and Heath Schmidt). Moreover, our panel will
present and discuss recent data demonstrating the paternal nicotine-induced
changes in epigenetic modification of male germ cell DNA (Deirdre McCarthy).
Finally, in order to establish translation between pre-clinical models and clinical
studies in humans, we will discuss the effects of maternal smoking in infant neuro-
behavioral and epigenetic alterations (Dr. Laura Stroud). Overall, our symposium
will discuss novel findings on transgenerational inheritance of nicotine’s effects on
variety of traits, which represents a dramatic paradigm shift in understanding nic-
otine’s influence on future generations. Therefore, the talks included in our panel
cover a wide range of topics that may appeal to a broad audience interested in
behavior, neurobiology, and genetic and epigenetic inheritance.

JUSTIFICATION: Understanding the mechanisms underlying the effects of paren-
tal nicotine exposure on fear, stress, anxiety, reward, and cognition in subsequent
generations will have direct implications in terms of identifying new risk groups for
stress and anxiety disorders as well as addiction in humans.

FUNDING: Federal
CORRESPONDING AUTHOR: Munir Kutlu, gunes.kutlu@psu.edu

SYM21A

TRANSGENERATIONAL NEUROBEHAVIORAL TOXICITY OF
NICOTINE AND TOBACCO EXPOSURE IN RATS

Edward Levin*, Marty Cauley, Brandon Hall, Yael Abreu-Villaga, Shaqif Junaid,
Hannah White, Andrew Hawkey, Duke University Medical Center, NC, USA

Tobacco exposure during neurodevelopment has long been associated with per-
sisting neurobehavioral dysfunction in children. Tobacco contains thousands of
compounds. The relative contributions to developmental neurotoxicity of nicotine
and the variety other bioactive compounds in tobacco are still being discovered
and the dose and time-effect functions are still being worked out. Experimental
animal studies can be very helpful for not only demonstrating the cause-and-ef-
fect relationships between tobacco and nicotine exposure and neurobehavioral
dysfunction, but also for determining the neural mechanisms of behavioral im-
pairment and the critical timing and doses of exposure that present neurotoxic
risk. In studies with Sprague-Dawley rats, we have shown that exposure to low
dose tobacco smoke extract (TSE) at a dose modeling second hand smoke (0.2
mg/kg/day of nicotine) from preconception throughout gestation caused in the off-
spring locomotor hyperactivity during adolescence and cognitive impairment under
low-motivating conditions in adulthood. These effects were more pervasive than

SO SO0 SO0

SO

SO SO0 SO0 SO SO

30 sessesss



the same dose of nicotine given alone. Next, we determined developmental win-
dows of exposure with three periods of exposure: pre-mating, early gestation and
late gestation. During adolescence, significant locomotor hyperactivity and more
anxious-type behavior in the elevated plus maze was seen after late gestational
TSE exposure. TSE exposure before mating also produced some significant be-
havioral impairments in the offspring, including decreased habituation of locomotor
activity during adolescence and locomotor hyperactivity in adult males. Nicotine
is a developmental neurotoxin but its effects are exacerbated by co-exposure
to other compounds in tobacco. Our recent study has shown that the prototypic
polyaromatic hydrocarbon found in tobacco smoke, benzo-a-pyrene, also causes
persistent neurobehavioral impairment after developmental exposure. Tobacco
exposure ending prior to mating also causes significant persisting behavioral dys-
function in the offspring.

FUNDING: Federal

CORRESPONDING AUTHOR: Edward Levin, PhD, Duke University Medical Cen-
ter, NC, USA

SYM21B

PATERNAL NICOTINE EXPOSURE TRANSGENERATIONALLY
ALTERS GENE EXPRESSION IN THE CHOLINERGIC SIGNALING
PATHWAY

Thomas Gould*', Munir Kutlu', Rob Cole?, Jessica Tumolo?, Vinay Parikh?, 'Penn
State University, PA, USA, 2Vanderbilt University, TN, USA, *Temple University,
PA, USA

Numerous studies have indicated a bidirectional relationship between smoking
and mental health problems such as anxiety and stress disorders. In addition, with
the recent developments in genetics, now we know that the effects of substance
of abuse are not confined within the same generation but they may be transgen-
erationally transmitted through epigenetics mechanisms. In light of these develop-
ments, we recently investigated the effects of paternal nicotine exposure on fear
learning and memory in subsequent generations where male adult C57BL/6J mice
received either chronic nicotine (Nic-Sired group; 28 days, 12.6 mg/kg/d) or chron-
ic saline (Sal-Sired group) exposure. Our results showed that paternal nicotine ex-
posure resulted in augmented fear learning and recovery in the F1 and F2 gener-
ations. In addition, paternal nicotine also altered hippocampal cholinergic function.
Specifically, we found that the Nic-Sired F1 and F2 generation mice had an altered
response to the enhancing effects of acute nicotine on hippocampus-dependent
fear learning. Moreover, using electrochemical recordings, we found that paternal
nicotine reduced nicotine-evoked acetylcholine release in both ventral and dor-
sal hippocampus and potassium-evoked acetylcholine release only in the ventral
hippocampus in F1 generation mice. In line with these findings, the results of our
whole transcriptome RNA-Seq experiment demonstrated that alterations in fear
learning and hippocampal cholinergic function were accompanied by changes in
ventral hippocampal gene expression in several pathways including the “Choline
Synapse” pathway. Furthermore, we found that in the Nic-Sired group, expression
of two genes (Chrna3 and Chrnb4) within the gene cluster that encode a3/a5/
B4 nicotinic acetylcholine receptors (nAChRs) was reduced in the ventral hippo-
campus. However, we did not find expression changes in the “Choline Synapse”
pathway for dorsal hippocampus. Together, our results suggest that paternal nic-
otine exposure leads to alterations in the hippocampal cholinergic function and
expression changes in the associated gene pathways.

FUNDING: Federal

CORRESPONDING AUTHOR: Thomas Gould, PhD, Penn State University, PA,
USA

SYM21C

NICOTINE-INDUCED DNA METHYLATION IN SPERMATOZOA:
CONSEQUENCES FOR OFFSPRING’S BEHAVIOR AND GENE
EXPRESSION

Deirdre McCarthy*, Florida State University College of Medicine, FL, USA

Cigarette smoking and other forms of nicotine use remain a leading cause of dis-
ease, disability and death in the United States. Nicotine’s effects on epigenetic
modification of somatic cell DNA are becoming known. However, little is known
about nicotine’s effects on the germ line or the potential consequences of any
such effects on the offspring’s brain or behavior. With this in mind, we exposed
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adult male mice to nicotine (200ug/ml) in drinking water for 12 weeks. While the
nicotine exposure was ongoing, the mice were bred with drug naive females. To
evaluate the hypothesis that nicotine can induce epigenetic modification of male
germ cell DNA, we collected spermatozoa from the nicotine-exposed males and
examined methylation of spermatozoal DNA using DNA immunoprecipitation com-
bined with gPCR. We found significant changes in genome-wide DNA methylation
as well as DNA methylation at dopamine receptor promoter regions in the nico-
tine-exposed fathers’ spermatozoa. The offspring of the nicotine-exposed males
displayed hyperactivity and inattention, phenotypes commonly associated with
ADHD. Interestingly, the nicotine-exposed mice (fathers) did not display either of
these behavioral phenotypes. We examined dopamine receptor mRNA expression
in the offspring’s brain using quantitative real-time PCR. Dopamine D2 and D4
receptor mRNA showed sex- and brain region-specific changes in the offspring,
although the offspring were not exposed to nicotine during their life cycle. These
data suggest that nicotine-induced epigenetic modification of the father’s germ
line is associated with behavioral phenotypes and molecular changes in the off-
spring’s brain. Our findings call for revision of the current education, research and
public health efforts, which focus primarily on nicotine exposure of women, so that
nicotine’s effects on men, especially their germ line, can receive equal attention.
Moreover, we have recently shown that maternal nicotine exposure also produces
hyperactivity in the F1 offspring, and that this phenotype is transmitted to the F2
and F3 offspring, further highlighting the need to investigate the impact of nicotine
exposure on subsequent generations.

FUNDING: Academic Institution

CORRESPONDING AUTHOR: Deirdre McCarthy, Florida State University College
of Medicine, FL, USA

SYM21D

PATERNAL NICOTINE SELF-ADMINISTRATION IS ASSOCIATED
WITH INCREASED VULNERABILITY TO NICOTINE-TAKING
BEHAVIOR IN OFFSPRING

John Maurer!, Chris Turner', Matthieu Wimmer?, Heath Schmidt*3, 'University of
Pennsylvania, PA, USA, ?Temple University, PA, USA, ®University of Pennsylvania
School of Medicine, PA, USA

Human epidemiological studies indicate that children of parents who smoke tobac-
co have a higher incidence of developing nicotine dependence, cognitive deficits
and anxiety. These findings suggest that nicotine may reprogram the germline to
produce aberrant behavioral phenotypes in subsequent generations. The goal of
this study is to establish a novel animal model of the trans-generational effects of
voluntary preconceptional nicotine taking. Male Sprague Dawley rats were allowed
to self-administer nicotine (0.03 mg/kg/infusion) on a fixed-ratio 1 (FR1) sched-
ule of reinforcement for 60 consecutive days. Each nicotine-experienced rat was
paired with a yoked saline control rat that received the same number and temporal
pattern of infusions. Following nicotine self-administration, nicotine-experienced
and yoked saline control rats were allowed to mate with drug-naive dams. At P60,
acquisition of nicotine self-administration was assessed in the offspring (F1 gener-
ation). Both female and male nicotine-sired offspring self-administered significantly
more nicotine than saline-sired offspring. These effects were specific to nicotine,
as sucrose taking and cocaine self-administration were not altered in the offspring
of nicotine sires. Cognitive function and anxiety-like behaviors were also mea-
sured in separate cohorts of F1 littermates. Our preliminary results indicate that
male and female nicotine-sired offspring had deficits in hippocampal-dependent
spatial memory relative to controls. Taken together, these data are consistent with
human epidemiological studies and indicate that paternal nicotine taking produces
heritable addiction-like phenotypes. To identify potential mechanisms underlying
the inter-generational effect of nicotine, future studies will profile transcriptomes
in brain regions known to regulate the effects of nicotine on behavior as well as
epigenetic modifications within gametes. Identifying the mechanisms underlying
transmission of enhanced vulnerability to nicotine dependence and mood disor-
ders could aid in the development of novel pharmacotherapies for individuals at
risk for developing chronic smoking behavior and mental disorders.
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IMPACT OF MATERNAL SMOKING ON INFANT NEUROBEHAVIOR:
MEDIATION BY EPIGENETIC REGULATION OF PLACENTA
STRESS AND NEURODEVELOPMENT GENES

2018 Symrosia

Laura Stroud*'?, George Papandonatos', Tessa Kehoe?, Meaghan McCallum'?,
Carmen Marsit®, 'Brown University, RI, USA, 2The Miriam Hospital, RI, USA,
SEmory University, GA, USA

SIGNIFICANCE: Between 1 and 3 infants is born exposed to tobacco in the US;
rates may increase with increasing uptake of novel tobacco products (e.g. hoo-
kah, e-cigarettes) by pregnant mothers. Besides known causal links with low birth-
weight and prematurity, suggestive associations between maternal smoking and
neurobehavioral dysregulation (e.g., disruptive behaviors, attention deficits) have
emerged across development. However, mechanistic pathways remain poorly un-
derstood. We investigated methylation of glucocorticoid and serotonergic genes as
mediators of links between maternal smoking (MS) and infant neurodevelopment.
METHODS: We recruited 205 racially/ethnically diverse, disadvantaged pregnant
mothers (Mage=26, 57% minorities, 68% unplanned pregnancies) oversampled for
tobacco use (53% smokers). Maternal smoking (MS), cotinine, and CO were mea-
sured prospectively over pregnancy. Infant neurobehavior was assessed by the
NICU Network Neurobehavioral Scale and Laboratory temperament assessment
battery (Lab-TAB) at 1 and 6 months, respectively. Saliva cortisol samples were
collected before, during and after neurobehavioral tasks for assessment of stress
response. Placenta samples were collected within 5 hours of birth and assayed for
methylation of stress and serotonergic genes using pyrosequencing. RESULTS:
Preliminary findings revealed an impact of MS on altered infant attention, non-op-
timal reflexes, autonomic stress, and distress (t's >1.76, p’s<.08). We also found
differences in infant cortisol reactivity at six months (=2.2, p<.05), but not one
month. Finally, we found associations between MS and epigenetic regulation of
placenta stress (NR3C1) and serotonergic (HTR2A) genes (t's>1.83, p’s<.10) and
between NR3C1 genes and infant neurobehavior (p’s>.22, ps<.01). CONCLU-
SIONS: Results highlight the impact of MS on early neurobehavioral deficits po-
tentially portending known long-term adverse outcomes from MS (e.g. disruptive
disorders, ADHD). Interrogating the placenta methylome may serve as a novel
approach to elucidate mechanisms underlying the impact of MS on offspring neu-
rodevelopment.
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SYM22

CYTISINE FOR SMOKING CESSATION: FILLING IN THE GAPS

David Shurtleff, PhD, National Institutes of Health, MD, USA; Maciej Goniewicz,
PhD, PharmD, Roswell Park Cancer Institute, NY, USA; Marjolein Verbiest, PhD,
University of Auckland, New Zealand

Cytisine, a plant-based alkaloid, has been used in Central/Eastern Europe for
more than 50 years as a smoking cessation medication. Like varenicline, cytis-
ine is structurally similar to nicotine and acts as a partial agonist at nicotinic ace-
tylcholine receptors. Trial evidence shows that cytisine is an effective, safe, and
acceptable smoking cessation medication compared to a placebo, whilst model-
ling shows cytisine to be affordable and cost-effective. In 2014 the CASCAID trial
was published in the New England Journal of Medicine, and showed that cytisine
was at least as effective as nicotine replacement therapy at helping people to quit
smoking. Since this publication a further five trials of cytisine for smoking cessation
are now being undertaken around the world, in addition to a number of preclinical
studies. Regulatory approval for cytisine has not been sought for countries outside
central/eastern Europe until recently. In 2017, cytisine was approved by Health
Canada as a natural smoking cessation product, and available over-the-counter.
Furthermore, in 2017 an IND application for cytisine was accepted by the US FDA.
This symposium will update attendees on the pre-clinical and clinical research un-
derway around the world to address the many knowledge gaps for this medication.
The symposium is sponsored by the informal SRNT Cytisine Working Group. On
behalf of the group, Dr. Rigotti will introduce the symposium, provide a high level
overview of cytisine for those new to the field, and summarize clinical trials of cy-
tisine that are currently underway but not completed. Dr. Shurtleff of NIH will sum-
marize the latest preclinical cytisine research funded by the U.S. National Center
for Complementary and Integrative Health to support US regulatory approval. Dr.
Goniewicz will report on pilot data exploring cytisine delivery via an e-cigarette,
and Dr Verbiest will present new data from the CASCAID trial looking at the ef-
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fectiveness of cytisine for smoking cessation in people with mental illnesses. Dr.
Walker will then facilitate a discussion with the audience regarding research gaps
for cytisine, and how to address them.

JUSTIFICATION: For more than 50 years cytisine has remained unknown outside
of Eastern/Central Europe. This symposium will highlight important preclinical and
clinical research into cytisine in the hope of encouraging more members of the
SRNT research community to contribute to the evidence base for this medication.

FUNDING: Federal
CORRESPONDING AUTHOR: Natalie Walker, n.walker@auckland.ac.nz

SYM22A

THE REGULATORY SCIENCE OF CYTISINE: AN UPDATE ON THE
PRE-CLINICAL GLP-REGULATED SAFETY ASSESSMENT

David Shurtleff*!, Craig Hopp', Elaine Knight', Hanna Ng2, Gary Wolfe?, 'National
Institutes of Health, MD, USA, 2SRl International, CA, USA, 3Gary Wolfe Toxicology
LLC, VA, USA

Cytisine is a natural product structurally similar to nicotine with partial nicotinic
acetylcholine receptor agonist activity. It is found in the leaves of the golden rain
(Laburnum anagyroides) tree and has been marketed in tablet form as an inex-
pensive smoking cessation aide in Eastern Europe under the trade name Tabex
since 1964. Because of its potential benefit and relatively low cost compared to
other smoking cessation medications (e.g., varenicline), there is interest is making
cytisine available to smokers in many countries around the world. Before cytisine
can become available to smokers in the United States (USA), it must be approved
by the USA Food and Drug Administration (FDA). The FDA considers cytisine to
be a new drug molecular entity, which requires the full range of Good Laboratory
Practice (GLP) safety and preclinical toxicity studies for an Investigational New
Drug (IND) application, and additional preclinical reproductive toxicology studies to
support Phase 3 clinical studies. With support and oversight from the National In-
stitutes of Health (NIH), National Center for Complementary and Integrative Health
(NCCIH), a full range of GLP-regulated preclinical IND- studies and reproductive
toxicology studies were conducted. An updated summary of the preclinical safety
data to support the IND application, and future Phase 3 clinical studies will be
presented. In addition, an overview of future studies, and the strategies in seeking
regulatory approval for cytisine will be discussed.

FUNDING: Federal

CORRESPONDING AUTHOR: David Shurtleff, PhD, National Institutes of Health,
MD, USA

SYM22B

E-CIGARETTES AS POTENTIAL PULMONARY DELIVERY DEVICES
FOR CYTISINE: A PILOT STUDY TO MEASURE AEROSOL YIELDS
AND CYTOTOXICITY

Maciej Goniewicz*!, Noel Leigh', Evan Yang', Chris Bullen?, Malcolm Tingle?,
Natalie Walker?, 'Roswell Park Cancer Institute, NY, USA, 2University of Auckland,
New Zealand

BACKGROUND: E-cigarettes (ECs) typically aerosolize nicotine with a mixture
of propylene glycol, vegetable glycerol and flavorings, and serve as a substitute
for cigarettes or to assist with quitting smoking or cutting down. We aimed to test
if cytisine, a partial agonist of nicotinic acetylcholine receptors (nAChRs), can be
effectively delivered to aerosol from EC and whether cytisine-containing aerosol is
safe to respiratory cells. METHODS: Refill solutions containing variable concentra-
tions of cytisine: Low (12 mg/ml), High (24 mg/ml), Zero (0 mg/ml; control) and one
of nicotine (24mg/ml) comparator) were prepared. An Evod Twist tank EC system
was used to generate the aerosol with a smoking-machine. We measured how
much cytisine is delivered to the aerosol by extracting it from aerosol to organic
solvent with analysis using gas chromatography. Inhalation cytotoxicity of cytisine
was tested with human bronchial epithelial cells (H292) in an Air Liquid Interface
(ALI) system. We measured cell viability using trypan blue assay, metabolic activity
using a neutral red uptake assay, and six cytokines (IL-18, IL-6, IL-10, CXCL1,
CXCL2 and CXCL10) with commercially available ELISA kits. RESULTS: A single
puff from EC with 12 mg/ml cytisine solution delivered approximately 53 ug cytisine
to aerosol, while a single puff from 24 mg/ml solution delivered 94 ug cytisine to
aerosol. Bronchial epithelial cells showed a similar extent of decreased viability
and metabolic activity after exposure to all four EC aerosols. Exposure of cells to
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EC aerosol resulted in increased released of cytokines; however there were no
differences in levels of released cytokines between the cytisine-containing aero-
sols, the nicotine aerosol and drug-free aerosol (control). CONCLUSIONS: The
EC device used in this study was effective at delivering cytisine from refill solution
to aerosol. We estimate about 25-30 puffs of 12 mg/ml cytisine solution are needed
to deliver a dose equivalent to that from a single tablet (1.5 mg). Cytisine delivered
in aerosolized form from EC increases cytotoxicity of EC aerosol on bronchial
epithelial cells but no more than zero-drug or nicotine EC aerosols.

FUNDING: Academic Institution

CORRESPONDING AUTHOR: Maciej Goniewicz, PhD, PharmD, Roswell Park
Cancer Institute, NY, USA

SYM22C

CYTISINE VERSUS NICOTINE REPLACEMENT THERAPY FOR
SMOKING CESSATION IN PEOPLE WITH MENTAL ILLNESS:
SECONDARY ANALYSIS OF A NON-INFERIORITY TRIAL

Natalie Walker!, Marjolein Verbiest*!, Varsha Parag’', Marewa Glover?, Hayden
McRobbie®, Joanne Barnes', Vili Nosa', Chris Bullen', 'University of Auckland,
New Zealand, 2Massey University, New Zealand, *The Dragon Institute for
Innovation, New Zealand

BACKGROUND: Smoking rates are substantially higher among people with men-
tal illnesses compared to the overall population. In the general population, cytisine
has been shown to significantly increase continuous smoking abstinence rates
compared to a placebo and nicotine replacement therapy (NRT). To date, no stud-
ies have examined the effectiveness of cytisine for smoking cessation in people
with mental illnesses. METHODS: Secondary analyses of data from a pragmat-
ic, open-label, non-inferiority trial undertaken in New Zealand among 1,310 dai-
ly adult smokers motivated to quit who called the national Quitline. People with
schizophrenia were excluded. Participants were randomised (1:1 ratio) to receive
cytisine for 25 days or NRT for 8 weeks. Low-intensity, telephone-delivered behav-
ioral support was provided to both groups through the Quitline. The primary out-
come was self-reported continuous abstinence one month post-quit date. Based
on self-reported medication use and the Anatomical Therapeutic Chemical Classi-
fication System we identified 182 (13.9%) participants with a mental iliness. In this
subgroup we analysed self-reported smoking prevalence and adverse events at
one and six months post-quit date. RESULTS: No statistically significant difference
was observed in one month continuous abstinence rates between participants with
a mental illness who received cytisine or NRT (31/87; 35.6% versus 23/95; 24.2%
respectively, p=0.092). A similar finding was found for six month continuous absti-
nence rates (11.5% versus 7.4%, p=0.339) and adverse events over the six month
period (65 events among 35 participants versus 48 events among 34 participants,
p=0.104). CONCLUSION: Cytisine appears as effective and safe as NRT at sup-
porting smoking cessation amongst smokers with a mental illness who were moti-
vated to quit, although the sample size was small.

FUNDING: State

CORRESPONDING AUTHOR: Marjolein Verbiest, PhD, University of Auckland,
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ACROSS THE SPECTRUM: DIVERSITY OF TOBACCO PRODUCT
USE

Brian Thomas, PhD, RTI International, NC, USA; Youn Lee, PhD, RTI International,
NC, USA; Jenny Wiley, PhD, RTI International, NC, USA; Lauren Pacek, PhD,
Duke University School of Medicine, NC, USA; Dorothy Hatsukami, PhD,
University of Minnesota, MN, USA

A predominant characteristic of tobacco product use at the population-level is its
wide diversity. Recent years have seen the rapid proliferation of types of tobacco
products extending beyond combustible cigarettes to include e-cigarettes, water-
pipe tobacco, little cigars, and heat-not-burn tobacco. Further, increasingly sophis-
ticated electronic nicotine delivery systems have increased the ability to customize
vaping and its topography for users who vary across sex, age, and other indi-
vidual and environmental parameters. This symposium uses a multidisciplinary
approach to focus on important aspects of tobacco product and user diversity,
with an emphasis on delineation of the implications of results for understanding
and regulating tobacco product use. Dr. Thomas (speaker 1) will discuss anal-
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ysis of chemical constituents contained in the aerosol produced by an array of
commercially available tobacco products of several types, including combustible
cigarettes, little cigars, and e-cigarettes. Dr. Wiley (speaker 2) will continue the
conversation through presentation of data showing sex differences in the effects
of flavored and non-flavored aerosolized nicotine-containing e-liquids in drug dis-
crimination, a mouse model of nicotine’s subjective effects. Dr. Lee (speaker 3) will
describe the cross-user variety observed in the topography of e-cigarette use mea-
sured over a two-week period via a portable puff monitor and its implications for
nicotine exposure levels. Dr. Pacek (speaker 4) will present survey results showing
that dual users of combustible and electronic cigarettes would consider shifting
preference to combustible cigarettes if the diversity of e-cigarettes (e.g., nicotine
content, flavors, device customization) were to be restricted through regulatory
action. Dr. Hatsukami (discussant) will conclude with a discussion of implications
of the findings for tobacco regulatory science.

JUSTIFICATION: Together, the presentations in this symposium characterize the
diversity of tobacco constituents across product types and describe how product
diversity and user variation may interact to affect potential exposure to nicotine
and other harmful and potentially harmful constituents.

FUNDING: Federal
CORRESPONDING AUTHOR: Jenny Wiley, jwiley@rti.org
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ANALYSIS OF TOBACCO ALKALOIDS IN CIGARETTES, LITTLE
CIGARS, E-CIGARETTES AND WATERPIPE TOBACCO

Brian Thomas*', Jenny Wiley', Melanie Silinski', Julie Marusich', Steven
Meredith?, Robert Gahl?, Kia Jackson?, 'RTI International, NC, USA, 2Food and
Drug Administration, MD, USA

The Tobacco Control Act gives the Food and Drug Administration (FDA) authority
to issue product standards for cigarettes and other tobacco products, including
electronic cigarettes (e-cigarettes), cigars, and waterpipe tobacco. For example,
the FDA recently announced that it intends to regulate and reduce nicotine lev-
els in cigarettes. However, other alkaloids and chemical constituents contained
and liberated during the use of tobacco products may have abuse liability and
may differ significantly across product types and across brands within a product
type. Levels of minor alkaloids could theoretically be manipulated to compensate
for decreased nicotine levels. Therefore, the objective of the current study is to
analytically characterize the profile of nicotine and non-nicotine constituents pro-
duced by different types of tobacco products. Analytical methods were used to
determine total particulate matter and concentrations of nicotine, anabasine, anat-
abine, myosmine, cotinine, nornicotine, harmane, norharmane and acetaldehyde
in smoke condensate from cigarettes and little cigars, reconstituted in ethanol.
Smoke yields were determined under Health Canada Intense smoke machine
conditions. Results reveal modest distinctions between brands within product
type, and generally higher analyte exposure levels for little cigars compared to
cigarettes, with Djarum Black Clove little cigars producing significantly greater an-
alyte levels than any other product across most measures, including nicotine yield.
These results will be used to inform the selection and preparation of aqueous solu-
tions of smoke condensate/aerosol generated from selected tobacco products,
which will be evaluated in future studies for their reinforcing effects in a rodent
nicotine self-administration procedure. The characterization of the differences in
alkaloid production and potential harm (including abuse liability and dependence)
caused by different tobacco products and tobacco constituents and their relevance
to nicotine reinforcement and self-administration will provide information that may
inform future regulatory approaches.

FUNDING: Federal
CORRESPONDING AUTHOR: Brian Thomas, PhD, RTI International, NC, USA

SYM23B

IDENTIFYING E-CIGARETTE PERSON AND SESSION TYPES
USING REAL-WORLD PUFF TOPOGRAPHY

Youn Lee*', James Nonnemaker', Antonio Morgan-Lopez', Jessica Pepper’,
Edward Hensel?, Risa Robinson?, 'RTI International, NC, USA, 2Rochester
Institute of Technology, NY, USA

Delivery of nicotine and other substances from electronic nicotine delivery sys-
tems (ENDS), or e-cigarettes, depends in-part on how users puff on the devices.
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Little is known about variation in puffing behavior among users of e-cigarettes
to inform testing protocols or understand if types of puffing behaviors result in
increased exposure to constituents. We analyzed puff topography data collected
using a portable use monitor (WPUM™) continuously over 2-weeks among N=34
current 2™ gen e-cigarette users in the context of their everyday lives. For each
puff, the wPUM™ recorded duration, volume, flow rate, and inter-puff interval. We
conducted sensitivity analyses to define use session and identified patterns (latent
classes) at the session level using multilevel latent profile analysis, resulting in
2 person types and 4 session classes. Session class 1 was characterized by 30
puffs per session (PPS) with low puff volume (low flow rate, puff duration). Session
class 2 was characterized by 24 PPS with a high puff volume (similar puff duration
to class 1, higher flow rate). Session class 3 was characterized by highest PPS (~
290) but flow rate and puff duration like class 1. Session class 4 was characterized
by the fewest PPS and longer average puff duration. Person type 1 had mostly
class 1 sessions (97.3% low puff volume) while person type 2 had many class 1
sessions (67.8% low puff volume) with a mix of the others (21.8% class 2; 3.2%
class 3; 7.1 % class 4). Results suggest that there are different session patterns
among e-cigarette users which can result in variation of potential exposure to the
constituents of e-cigarette emissions. Higher puff counts, puff duration, and puff
volume could result in increased exposure to e-cigarette constituents for some
users. This variation in session patterns among e-cigarette users can be used in
models to study exposure to e-cigarette constituents and associated toxicity. Such
findings have implications for potential public health impact and regulation of e-cig-
arettes. Further study is needed to determine what user, product, or environment
characteristics might influence puffing behavior and associated session patterns.

FUNDING: Academic Institution; RTI International (non-profit research institute)
internal research and development funds

CORRESPONDING AUTHOR: Youn Lee, PhD, RTI International, NC, USA

SYM23C

NICOTINE-LIKE DISCRIMINATIVE STIMULUS EFFECTS OF
E-LIQUIDS IN A VAPING MODEL IN MALE AND FEMALE MICE

Jenny Wiley*, Timothy Lefever, Julie Marusich, Alexander Kovach, Brian Thomas,
RTI International, NC, USA

Despite the demonstrated value of animal models for providing data on nicotine
addiction, translation can sometimes be problematic. In humans, tobacco products
are most commonly smoked or vaped whereas injection is the most frequently
used route of administration in animal models. Further, preclinical investigations
often inject nicotine alone, which ignores possible modulatory effects of numer-
ous non-nicotine chemicals contained in tobacco as well as the chemosensory
effects of smoke/aerosol inhalation (including flavors). Recently, we and others
have developed methods to expose rodents to aerosolized drugs via an e-ciga-
rette mechanism. In the present study, we used this method to examine the dis-
criminative stimulus effects of commercially available nicotine-containing e-liquids
in male and female C57/BI6 mice trained to discriminate 0.75 mg/kg nicotine ad-
ministered via subcutaneous injection. Nicotine discrimination is an established
and pharmacologically selective animal model of the subjective effects of nicotine
in humans. Results showed that male mice exhibited full (> 80% drug-aperture
responding) dose-dependent substitution for the training dose. Female mice also
showed dose-dependent increases in responding on the nicotine-associated ap-
erture; however, full substitution was not attained in all mice at doses lower than 1
mg/kg. Further, responding on the nicotine-associated aperture was more variable
in females at the lower doses, suggesting that the training dose may have been
sub-optimal. These results are consistent with findings in humans that the nico-
tine’s discriminative stimulus effects are attenuated in women as compared with
men. In contrast with effects of injected nicotine, the aerosolized tobacco extract in
commercially purchased non-flavored and menthol-flavored e-liquids did not fully
substitute for nicotine, although dose-dependent increases in responding on the
nicotine-associated aperture were observed for each e-liquid in both sexes. These
results emphasize differences in the effects of tobacco products across individual
characteristics such as sex and across product characteristics, including route of
administration and flavor.

FUNDING: RTI International (non-profit research institute) internal research and
development funds

CORRESPONDING AUTHOR: Jenny Wiley, PhD, RTI International, NC, USA

SYM23D

WHAT WOULD YOU DO IF...? ANALYSIS OF YOUNG ADULT
DUAL USERS’ ANTICIPATED RESPONSES TO HYPOTHETICAL
E-CIGARETTE MARKET RESTRICTIONS

Lauren Pacek*, Jason Oliver, F. Joseph McClernon, Duke University School of
Medicine, NC, USA

FDA's regulatory authority over the manufacture, marketing, and distribution of
e-cigarettes (EC) may lead to new regulations and product standards. Some reg-
ulations may be beneficial to users (e.g., battery standards) and nonusers (e.g.,
child-resistant packaging). Others (e.g., limiting flavors) may result in decreased
market diversity of EC products and reduced product customization, which may
decrease the appeal and likelihood of EC use. Accordingly, regulations may have
the unintended consequence of increasing combustible cigarette (CC) use among
dual EC/CC users. Understanding the impact of regulations is important for miti-
gating unintended negative consequences. We conducted a survey in June 2017
in dual EC/CC users aged 18-29 (n=242) on Amazon Mechanical Turk. Partici-
pants reported whether they would quit, reduce, maintain, or increase their EC and
CC use in response to hypothetical EC market restrictions on EC nicotine content,
flavor, and ability to modify/customize EC devices. Restrictions on nicotine con-
tent, flavor, and ability to customize devices, as well as simultaneous restrictions
on all three characteristics, resulted in 9%, 17%, 22%, and 31% of dual users,
respectively, indicating that they would increase their CC use. These restrictions
also resulted in anticipated reductions in EC use. We also examined whether an-
ticipated responses to restrictions differed as a function of current EC preferences.
Among individuals who use flavored, as compared to tobacco/menthol e-liquid,
restrictions on flavor led to a greater proportion reporting anticipated increases
in CC use (19% vs. 13%; p=0.012) and decreased/quit EC use (71% vs. 32%;
p<0.001). Among 3" generation device users, versus1s/2" generation, restrictions
on device modification led to a greater proportion indicating increased CC use
(33% vs. 18%; p=0.008). Findings indicate that some young adult dual users may
increase CC use following restrictions on EC, and that these effects would be most
pronounced among those who customize their EC experience. Product standards
for EC need to be considered in light of the impact they may have on the use of
tobacco products in addition to EC.

FUNDING: Federal

CORRESPONDING AUTHOR: Lauren Pacek, PhD, Duke University School of
Medicine, NC, USA

SYM23E

DISCUSSANT
Dorothy Hatsukami*, University of Minnesota, MN, USA

Discussant will review results of the presented research and will discuss its poten-
tial implications for tobacco regulation.

FUNDING: Unfunded

CORRESPONDING AUTHOR: Dorothy Hatsukami, PhD, University of Minnesota,
MN, USA

SYM24

DECONSTRUCTING THE NATURAL CIGARETTE NARRATIVE:
ANALYZING CURRENT EVIDENCE TO INFORM FUTURE POLICY

Erin O’Gara, PhD, ClearWay Minnesota, MN, USA; Dana Carroll, PhD, Masonic
Cancer Center, University of Minnesota, MN, USA; Irina Stepanov, PhD, University
of Minnesota, MN, USA

Cigarettes marketed as natural lead consumers to believe that they are smok-
ing a less harmful product. Terms like “additive-free” or “only tobacco and water,”
that are used to promote Natural American Spirit cigarettes (NAS), create the per-
ception of a “healthier” cigarette without evidence of their reduced risk. In August
2015, the US Food and Drug Administration (FDA) sent letters to Santa Fe Natural
Tobacco Company (makers of NAS) and 2 other companies warning that their use
of the words natural and additive-free was a violation of the federal Food, Drug and
Cosmetic Act. Although the FDA has begun regulatory steps against the tobacco
industry’s deceptive marketing of natural and additive-free cigarettes, the task of
refuting misleading and deceptive claims will ultimately fall to the public health and
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tobacco control community. This symposium will present a data-driven deconstruc-
tion of the false narrative of natural cigarettes. Raymond Boyle and Joni Jensen
will co-chair the session and introduce the context of the problem and the need for
further action. Erin O’Gara from ClearWay Minnesota will provide an overview of
NAS marketing including the adoption of Native American imagery. Irina Stepanov
from the University of Minnesota will discuss toxicant yields in NAS cigarettes and
exposures in smokers. Dana Carroll from the University of Minnesota will pres-
ent data that contrasts perceived health risks and biomarkers of potential harm in
NAS smokers to smokers using other brands. Jennifer Pearson from the Univer-
sity of Nevada, Reno will present data from an experimental web-based Amazon
Turk task where NAS pack aspects were removed to determine if they affected
perceived harm and perceived addictiveness. Richard O’Connor will serve as the
symposium discussant of the presentations, and will facilitate a broader discussion
with the presenters and audience on policy actions that can be taken, including
how researchers and the public health community can refute the misleading and
deceptive claims of the tobacco industry.

JUSTIFICATION: This symposium will refute the misleading and deceptive claims
of the tobacco industry marketing some cigarettes as natural and additive free.

FUNDING: Nonprofit grant funding entity
CORRESPONDING AUTHOR: Raymond Boyle, rboyle@clearwaymn.org

SYM24A

“OUR SECRET IS... THERE ARE NO SECRET INGREDIENTS”: THE
MARKETING OF NATURAL AMERICAN SPIRIT

Erin O’Gara*, Joanne D’Silva, CoCo Villaluz, Raymond Boyle, ClearWay
Minnesota, MN, USA

SIGNIFICANCE: Santa Fe Natural Tobacco Company’s (SFNTC) product, Natural
American Spirit (NAS) gained popularity in the 1990s for being a niche product line
marketed as additive-free. Adding to NAS’s appeal were carefully crafted ads and
product placement, as well as prominent Native American imagery on all products.
The use of Native imagery is noteworthy, given that traditional tobacco is sacred
and has a long history within many Native communities. The objective of this study
was to explore how SFNTC marketing tactics have changed over time, and in par-
ticular, how these techniques have exploited Native imagery and traditional tobac-
co. METHODS: A content analysis was conducted on SFNTC marketing materials,
advertisements and documents (n=300) related to brand identity. Documents were
obtained from the UCSF Truth Tobacco Industry Documents Library and marketing
materials were collected from the Rutgers Trinkets and Trash website. Multiple
coders reviewed documents as part of an iterative process, and common themes
were identified. RESULTS: Early SFNTC marketing materials differentiated NAS
from other commercial cigarette brands based on the exclusion of additives and
the use of organic tobacco. NAS also relied heavily on the use of Native imagery
and the sacred practices of traditional tobacco, which were included in brand pro-
motional materials and direct mailings to reinforce claims of commercial tobacco
as natural. In more recent years, NAS has cultivated an image as an environmen-
tally conscious and ethically-minded brand, in line with their target demographics
that include educated, sophisticated, socially/environmentally conscious, liber-
al-minded tobacco users. CONCLUSIONS: SFNTC used language that implies
relative safety over other products. In addition to creating an image as a natural
alternative, SFNTC has positioned NAS as a conscientious brand, all the while ex-
ploiting Native imagery and the role of traditional tobacco as a way to promote their
products. Ongoing monitoring of marketing tactics is needed to ensure that recent
FDA policy actions regarding NAS misleading descriptors are not circumvented.

FUNDING: Nonprofit grant funding entity
CORRESPONDING AUTHOR: Erin O’Gara, PhD, ClearWay Minnesota, MN, USA

SYM24B

PERCEIVED HEALTH RISKS AND BIOMARKERS OF POTENTIAL
HARM AMONG NATURAL AMERICAN SPIRIT SMOKERS

Dana Carroll*', Joni Jensen', Eric Donny? Steve Hecht!, Sharon Murphy',
Xianghua Luo', Irina Stepanov’, Dorothy Hatsukami’, 'Masonic Cancer Center,
University of Minnesota, MN, USA, 2University of Pittsburgh, PA, USA

We compared perceived health risks and biomarkers of potential harm in smokers
of Natural American Spirit (NAS) brand to smokers of other popular brands. In a
clinical trial of adult smokers, participants were asked what they believe their risk is
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for health problems on a scale from 1 (low risk) to 10 (high risk) based on smoking
their usual brand. NAS brand smokers (n=68) were compared to smokers of Marl-
boro (n=314), Newport (n=347), Camel (n=138), and Pall Mall (n=104). Respons-
es were modeled as a binary variable where 1-5 was ‘perceived low risk’ and 6-10
was ‘perceived high risk’. Analyses were adjusted for age, gender, race, smoking
duration, and cigarettes per day(CPD). Biosamples were analyzed for markers of
oxidative damage and inflammation: 8-isoPGF2a, white blood cell count (WBC),
and high sensitivity C-reactive Protein (hsCRP). Biomarker analyses were also
adjusted for potential confounders with total nicotine equivalents instead of CPD.
Odds of perceived high risk for lung cancer, emphysema, bronchitis, and addiction
in smokers of NAS did not differ from smokers of the other four brands. Odds of
perceived high risk for other cancers was more than 2 times higher in Marlboro
smokers (odds ratio (OR) [95% confidence interval (CI)]: 2.28 [1.31, 3.97], Camel
smokers (OR [CI]: 2.37 [1.29, 4.38], and Pall Mall smokers (OR [CI]: 2.01 [1.04,
3.87] smokers versus NAS smokers. Odds of perceived high risk for heart disease
(OR [CI]: 1.83 [1.05, 3.19] and stroke (OR [C CI]: 1.78 [1.03, 3.10] were approx-
imately 80% higher in Marlboro smokers versus NAS smokers. Levels of 8-iso-
PGF2a (geometric mean(GM): 1.02 nmol/mg creatinine), WBC (GM: 6.97 thou/
yL), and hsCRP (GM: 1.63 mg/L) were no different in NAS smokers compared to
smokers of the other brands. Perceived high risk for non-lung cancers was lower
among NAS smokers compared to the majority of the other brands. Additionally,
perceived high risk for cardiovascular conditions were lower among NAS smokers
versus Marlboro smokers. Since levels of biomarkers of potential harm were no
different, corrective marketing is needed to accurately inform consumers about the
potential health risks of NAS cigarettes.

FUNDING: Academic Institution; Federal

CORRESPONDING AUTHOR: Dana Carroll, PhD, Masonic Cancer Center, Uni-
versity of Minnesota, MN, USA

SYM24C

TOXICANTS AND CARCINOGENS IN NATURAL AMERICAN SPIRIT
CIGARETTES

Irina Stepanov*, Vipin Jain, Aleksandra Alcheva, University of Minnesota, MN,
USA

Natural American Spirit (NAS) cigarettes are marketed as made from “natural” or
“organic” tobacco and “100% additive-free”. While such marketing implies reduced
risk of toxic exposures, most of the harmful and potentially harmful constituents
in cigarette smoke derive either from the tobacco plant itself or from the process
of combustion. We analyzed a range of tobacco-derived constituents, such as
nicotine, other tobacco alkaloids, and tobacco-specific N-nitrosamines (TSNA), as
well as a panel of combustion-derived constituents, in 13 varieties of the NAS
brand. Nicotine levels in all samples averaged 1.6+0.5 (SD) mg/cigarette. Only
one variety contained nicotine at 0.6 mg/cigarette; the remaining samples ranged
from 1.2 to 2.5 mg/cigarette, which is relatively high compared to the majority of
other cigarette brands on the U.S. market. The levels of TSNA were highly vari-
able across the NAS varieties: the sum of five TSNA (NNN, NNK, NNAL, NAT,
and NAB) ranged from 38 to 273 ng/cigarette. This variability persisted when total
TSNA levels were expressed per mg nicotine (47-208 ng/mg nicotine), suggest-
ing that, at similar nicotine intake, exposure to these carcinogens in smokers of
different NAS types may vary significantly. Levels of formaldehyde (26417 pg/cig-
arette), acetaldehyde (695+147 ug/cigarette), acetone (267157 ug/cigarette), ac-
rolein (39113 pg/cigarette), propionaldehyde (49+11 pg/cigarette), crotonaldehyde
(1846 pg/cigarette), butanone (70117 pg/cigarette), and butyraldehyde (3519 g/
cigarette) were generally similar to those found in other commercial US cigarette
brands. The levels of the tested constituents did not differ among NAS varieties
labeled as made with “natural”, “organic”, or simply “U.S. grown” tobacco. Our
results suggest that NAS cigarettes may be more addictive than many other cig-
arette brands due to higher nicotine content. Our results also demonstrate that
descriptors such as “organic” and “additive-free” are highly misleading. There is an
urgent need to communicate this information to NAS smokers who are generally
younger, concerned about the harms of tobacco, and believe that NAS cigarettes
are less harmful than other brands.

FUNDING: Federal

CORRESPONDING AUTHOR: Irina Stepanov, PhD, University of Minnesota, MN,
USA
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A SYMPOSIUM ON CIGARS: MEASUREMENT CHALLENGES,
HARMONIZATION AND STATISTICAL TECHNIQUES FOR
AGGREGATING DIVERSE DATA SETS, AND INDICATORS OF
CIGAR TOXICITY

Howard Fishbein, DrPH,MPH, Westat, Inc., MD, USA; MeLisa Creamer, PhD,
University of Texas, TX, USA; Irffan Rahman, PhD, University of Rochester Medical
Center, NY, USA

2018 Symrosia

A Symposium on Cigars: Measurement Challenges, Harmonization and Statistical
Techniques for Aggregating Diverse Data Sets, and Indicators of Cigar Toxicity This
symposium will showcase the work of more than a dozen TCORS and CTP TRS
researchers collaborating to understand the epidemiology, policy implications, and
clinical considerations inherent in cigar use. The research teamwork will feature: 1)
The Cigar Collaborative (3 TCORS ,2 CTP grantees including PATH data, harmo-
nizing cigar data collected from 5 data sources to address research hypotheses.)
2) The Cigar Measurement Group ( a Subcommittee of the TCORS Measurement
Working Group focused on a 1) systematic review of published measurement pa-
pers and 2) investigating and documenting how the 14 TCORS are addressing
cigar use measurement.) 3) The Cigar Toxicity Working Group ( a Working Group
focused on cigar toxicity in animal and human models of exposure. ) *Dr. Howard
Fishbein, lead of the Analysis and Synthesis Core for the Center for Evaluation and
Coordination of Training and Research (CECTR) for the TCORS will serve as the
Symposium Chair. Dr. Fishbein leads the Cigar Collaborative, is an active member
of the Cigar Measurement Group, and a facilitator of the Cigar Toxicity Working
Group. Symposium attendees will learn: 1) The latest measurement tools used to
assess exposure and use of cigars among youth. 2) How to harmonize data when
different survey tools, populations, study design, and sample sizes exist. How to
apply a Model-based Inference Approach, a form of Integrative Data Analysis, to
interpret analyses/address research questions from a harmonized data set. . 3)
What lays ahead for cigar toxicity research on humans from what we have learned
from animal models. 4) What can be gained by working collaboratively across
sites. Including: (1) accelerating knowledge sharing and innovation;(2) increas-
ing the availability of conceptual model development;(3) enhancing coordinating
cross-disciplinary collaboration among CTP-funded scientists, facilitating data
sharing, analysis, and synthesis; and (4) enhancing innovativeness to produce
results that help inform policy and collaborative processes.

JUSTIFICATION: This symposium will enhance capacity of the TRS research com-
munity in better understanding cigar use, by encouraging coordinated cross-disci-
plinary collaboration among CTP-funded scientists, facilitating data sharing, anal-
ysis, and synthesis demonstrated through harmonization techniques, and working
across research disciplines.

FUNDING: Federal
CORRESPONDING AUTHOR: Howard Fishbein, howardfishbein@westat.com

SYM25A

HARMONIZING CIGAR SURVEY DATA ACROSS TCORS, CTP,
AND PATH STUDIES: THE CIGAR COLLABORATIVE RESEARCH
GROUP

Howard Fishbein*!, Robin Mermelstein?, Melissa Harrel?, Alexander Loukas?,
Kymberly Sterling®, "Westat, Inc., MD, USA, 2University of lllinois at Chicago, IL,
USA, SUniversity of Texas Health Science Center, TX, USA, “The University of
Texas at Austin, TX, USA, ®Battelle Memorial Institute, GA, USA

The Cigar Collaborative Research Group (CCR) has harmonized survey research
data from 5 data sets with questions on cigar perceptions/use/behaviors. Data
are from 2 Texas TCORS, Georgia State’s TCORS, a CTP grant at the University
of lllinois, Chicago, and PATH data. The CCR was in response to a CECTR an-
nouncement encouraging collaboration among TCORS and CTP grantees. Given
scores of survey questions/response options from across the 5 data sources, cre-
ating a harmonized data set was challenging. Researchers followed these steps:1)
reviewed closely cigar data from each data source; 2) found where it was possible
to harmonize questions and maintain the original intent of the question; and 3) only
select questions where 3 or more of the 5 data sets could provide responses fol-
lowing these rules. This process resulted in harmonizing 24 survey questions from
across the 5 data sets. These 24 harmonized questions resulted in seven hypoth-
eses being analyzed. Few characteristics of the data set are: 25,201 respondents
< 35 yrs; 50% M/F; of ever users 61% chose flavored cigars; highest initiation -
females 25-34 yrs; males <18yrs; need to smoke cigars highest <18yrs. Examples
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of research questions:1) how does trying a cigar product vary by demographics; by
first time users; by flavors 2) For those who say they “needed” a cigar what does
that population look like compared with those who did not “need” a cigar, but were
cigar users? 3) Are those who initiated cigar use with flavors more likely to con-
tinue to use cigar products? We have varying ages of respondents, study design
differences, sample size differences. We used a Model-Based Inference Approach
to apply an Integrative Data Analysis (IDA) Technique to the harmonized data set.
This approach incorporates study of origin as a predictor in statistical analyses of
the harmonized data to control for differences between studies that might be due
to demographics or sampling. Commonalities/differences in the effects of interest
across studies are evaluated by incorporating interactions between study of origin
and key predictors. This analysis will serve as a Proof of Concept of how such
collaborative research is possible.

FUNDING: Federal

CORRESPONDING AUTHOR: Howard Fishbein, DrPH,MPH, Westat, Inc., MD,
USA

SYM25B

IDENTIFYING AND ADDRESSING CIGAR MEASUREMENT
CHALLENGES

MeLisa Creamer*!, Josephine Hinds?, Grace Kong® Howard Fishbein*, Jennifer
Ross?®, 'University of Texas, TX, USA, 2The University of Texas at Austin, TX,
USA, 3Yale University, CT, USA, “Westat, Inc, MD, USA, Wake Forest School of
Medicine, NC, USA

The Tobacco Centers of Regulatory Science (TCORS) Cigar Measurement Work-
ing Group is composed of members from four TCORS and the Center for Evalu-
ation and Coordinator of Training and Research in Tobacco Regulatory Science
(CECTR). The primary purpose of this group is to address measurement issues of
cigar products, including large cigars, little filtered cigars, and cigarillos. This group
is focused on 1) cigar use measures on current national assessments of cigar
products and 2) a review of the published cigar measurement studies to highlight
current measurement challenges. To assess existing cigar measures, we present-
ed a compilation of measures from 10 national surveys, including the Population
Assessment of Tobacco and Health (PATH), National Youth and Adult Tobacco
Surveys (NYTS, NATS), and Monitoring the Future (MTF). Across these national
surveys, we found many measurement inconsistencies, making data comparisons
difficult. For example, some surveys separate questions by cigar type (e.g., tra-
ditional cigars vs. cigarillos) whereas others categorize all cigars as one product;
and some surveys define current use as past 30 days whereas others measure
current use as using “every day or some days.” The PATH study provides the most
detailed questions on these constructs as well as patterns of cigar use (e.g., quan-
tity and frequency) for different cigar types, which are generally lacking in other
studies. In terms of measurement studies (n=9), we identified several measure-
ment challenges and gaps that need to be further addressed and explored. Some
of these challenges include the variations of cigar terminology used, whether to
provide brand names in study questionnaires, and how to incorporate frequent
cigar product manipulation practices such as “blunting” (as users replace some or
all of the loose tobacco with marijuana), which make cigar quantity and frequency
difficult to assess. Since first organizing in November 2016 meeting, the Cigar
Measurement Working Group continues to identify measurement opportunities
and are working on the development of products, such as systematic reviews, that
may help to address these measurement challenges of cigar use.

FUNDING: Federal

CORRESPONDING AUTHOR: MelLisa Creamer, PhD, University of Texas, TX,
USA

SYM25C

COMPARATIVE ACUTE PULMONARY TOXICITY AND
BIOMARKERS OF CIGARILLOS, WATERPIPES, AND CIGARETTE
SMOKE (IN MICE)

Irfan Rahman*!, Isaac Sundar?, Naushad Kahn?, "University of Rochester Medical
Center, NY, USA, 2University of Rochester, NY, USA

The popularity of cigarillos (mini or little cigars), waterpipe/hookah smoking is in-
creasing in western countries. Epidemiological studies suggest that harmful ef-
fects of cigars/cigarillos and waterpipe tobacco smoke are similar in their effects
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perhaps more than that of conventional cigarettes. Cigarillos including flavored
mini cigars and waterpipe tobacco users inhale toxic compounds including high
levels of particulates and carbon monoxide that are deleterious to the respiratory
system. We determined the comparative acute pulmonary toxicity of cigarillos, wa-
terpipe smoke (WS) and cigarette smoke (CS) exposures in mice. Adult C57BL/6J
mice were exposed to cigars (flavored cigarillos), WS and CS (research grade
3R4F cigarettes) for 3 days (~300 mg/m® TPM, two 1 hr session with 1 hr interval)
based on topography parameters, and mice were sacrificed after 24 hrs post-last
exposures. Exposure to cigarillos and WS was performed using a direct whole
body inhalation exposure system via a CSM-SSM machine with pump (CH-Tech-
nologies Inc.). Serum cotinine levels in exposed mice were measured to ensure
the exposure equivalent. Comparative effect of acute cigarillos, WS and CS ex-
posures on pulmonary toxic responses (e.g., oxidative stress and inflammatory
response as biomarkers) was assessed. We found total lung inflammatory cell
influx was differentially regulated after cigarillos, WS versus CS exposures. Fur-
ther analysis of specific inflammatory cell influx in broncholaveolar lavage fluid
show neutrophils and T-lymphocytes were differentially increased by CS versus
cigarillos and WS exposures. Total GSH was significantly decreased by CS vs WS.
Similarly, the level of lipid peroxidation marker malondialdehyde was increased by
cigarillos, CS vs WS. Pro-inflammatory cytokines (MCP-1, KC, and MIP-2) levels
were increased in BALF by cigarillos and WS vs. CS. Our data suggest that acute
pulmonary toxicity is differentially regulated by cigars and WS versus CS. Further
studies are in progress to determine the long-term chronic comparative effects of
cigarillos, WS and CS in lung injurious responses and biomarkers.

FUNDING: Federal

CORRESPONDING AUTHOR: Irfan Rahman, PhD, University of Rochester Med-
ical Center, NY, USA

SYM26

USING MHEALTH INTERVENTIONS TO REACH VULNERABLE
POPULATIONS WITH TOBACCO CESSATION RESOURCES

Julia McQuoid, PhD, MS, University of California San Francisco, CA, USA;
Jonathan Shuter, MD, Albert Einstein College of Medicine, NY, USA; Dana
Christofferson, PhD, U.S. Department of Veterans Affairs, DC, USA; Lorien
Abroms, ScD, George Washington University Milken Institute School of Public
Health, DC, USA

The populations with the highest rates of smoking and other tobacco use are of-
ten the groups least likely to access cessation services. Mobile health (mHealth)
interventions minimize many traditional barriers to use, such as transportation and
costs, and offer anonymity, which may be especially important to stigmatized pop-
ulations. Even among vulnerable populations in the United States, both cellphone
ownership and smartphone ownership are ubiquitous, making these modalities
well-suited to reach traditionally hard to reach populations. mHealth cessation pro-
grams can be tailored to the unique needs and tobacco use patterns of specific
populations. In this symposium, we provide examples of how cellphones can be
used to (1) collect data on vulnerable populations that can be used to tailor inter-
ventions, and (2) deliver cessation interventions to specific subgroups of smokers.
The first presentation describes a study that used a mixed methods ecological mo-
mentary assessment to gather data on LGBTQ+ young adults smoking patterns to
inform the design of mHealth interventions. The next presentation describes Pos-
itively Smoke Free - Mobile (PSF-M), the first smartphone-based tobacco treat-
ment program targeting persons living with HIV (PLWH) who smoke. The third pre-
sentation describes the development and preliminary findings from a smokeless
tobacco (i.e., dip, chew) text-messaging cessation program for military veterans,
who have high rates of smokeless tobacco use. The final presentation will present
findings from a randomized trial of Quit4baby, a text-messaging cessation pro-
gram for pregnant smokers, who are often reluctant to seek out treatment services
because of the stigma associated with smoking while pregnant. The symposium
will end with a discussion around the potential of mHealth cessation resources for
vulnerable populations and future research needs.

JUSTIFICATION: This symposium will provide valuable information for practi-
tioners interested in research about or use of digital cessation interventions for
at-risk populations.

FUNDING: Academic Institution
CORRESPONDING AUTHOR: Emily Grenen, emily.grenen@icf.com
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SYM26A

INTEGRATING ECOLOGICAL MOMENTARY ASSESSMENT WITH
SPACE-TIME GEOGRAPHY TO IMPROVE MHEALTH TOBACCO
INTERVENTIONS FOR LGBTQ+ YOUNG ADULTS

Julia McQuoid*!, Johannes Thrul?, Pamela Ling®, 'University of California San
Francisco, CA, USA, 2Bloomberg School of Public Health - Johns Hopkins, MD,
USA, 3University of California San Francisco School of Medicine, CA, USA

BACKGROUND: Tobacco use and associated health risks are increasingly con-
centrated within marginalized groups, including LGBTQ+ young adults. In-depth
understanding of contexts of tobacco use may improve tailored mHealth smoking
cessation interventions. This novel mixed method study combined ecological mo-
mentary assessment (EMA), GPS, and an adapted travel diary-interview method
for understanding place-based practices of smoking among high risk individuals.
METHODS: Participants (N=17 bisexuals, ages 18-26) collected data on non-smok-
ing and smoking situations for 30 days with a smartphone app. EMA surveys cap-
tured internal and external situational factors (e.g., craving intensity, location type,
seeing others smoking). Participants’ mobility patterns were collected continuously
using phone location sensors. Subsequently, participants completed in-depth inter-
views reviewing maps of their own EMA and mobility data. Data and transcripts
were analyzed separately and integrated at the case level in a matrix. RESULTS:
The integration of EMA maps into the interview prompted discussion of contexts and
smoking practices that may not have otherwise been discussed. Interviews clarified
participant interpretation of EMA measures and provided insight into experiences
and meanings of smoking locations and practices (e.g., smoking in a moving versus
parked car). The EMA method identified the most frequent smoking locations/times
for each participant (e.g., afternoons on university campus) and the interviews added
enriched descriptions of associated situational factors and participant perceptions of
social contexts, (e.g., peer rejection of bisexual identity) and the role of smoking
therein (e.g., physically escape uncomfortable environments). DISCUSSION: This
mixed method reveals the richness of individuals’ experiences of smoking contexts
while providing objective measures of situational smoking factors. These findings
can inform tailored mHealth interventions (e.g., cessation apps, online support group
content) for high risk young adults such as bisexuals. Future studies could integrate
GIS analysis of area-level characteristics with an activity space approach.

FUNDING: Academic Institution

CORRESPONDING AUTHOR: Julia McQuoid, PhD, MS, University of California
San Francisco, CA, USA

SYM26B

POSITIVELY SMOKE FREE - MOBILE (PSF-M): AN MHEALTH
APPROACH TO TOBACCO TREATMENT FOR HIV-INFECTED
SMOKERS

Jonathan Shuter*!, Lawrence An?, Lorien Abroms3, 'Albert Einstein College of
Medicine, NY, USA, 2University of Michigan, MI, USA, Milken Institute School of
Public Health, George Washington University, DC, USA

BACKGROUND: Persons living with HIV (PLWH) in the US smoke at triple the rate
of the general population, and smoking is now the leading killer of PLWH. Efforts
to promote cessation have met with limited success. PSF-M is the first smart-
phone-based tobacco treatment targeting PLWH smokers. Setting: Montefiore CPL
Clinic, an outpatient HIV care center in the Bronx, NY. The Bronx is the poorest
urban county in the US. 28% of Bronx households live in poverty, and 2% of Bronx
residents have HIV infection. METHODS: From 2015-2017, we performed a ran-
domized controlled trial of PSF-M vs standard care to assess feasibility and pre-
liminary efficacy in 100 PLWH smokers. PSF-M is a mobile website that offers an
SMS-based quit-smoking program and smartphone features including secure login,
quit-day selection/ calendar, 9 educational/motivational videos (5-10 minutes each),
and a HELP button with craving response options. RESULTS: 88% of screened can-
didates enrolled. 11% were excluded because of inadequate cellphone capabilities,
and 1% because of low literacy. 48/100 were randomized to PSF-M, mean age=45,
54% male, 81% Black, 31% Latino, 83% unemployed. They smoked a mean of 12
cigs/day and 60% reported moderate/high nicotine addiction. PSF-M UTILIZATION:
Participants viewed a mean of 6/9 videos, logged into the site on 13 of a possible
42 days, and received 131 text messages. 77% used the HELP feature for cravings
(58% phone-a-friend, 29% play-a-game, 4% play-a-song). 67% requested craving
tips by text. 10% opted to stop all incoming PSF-M texts. SATISFACTION: 58%
rated PSF-M very/extremely helpful, and 56% rated themselves very/extremely sat-
isfied. 98% would recommend PSF-M to PLWH family or friends as a quitting aid.
EFFICACY: Abstinence at 3 months, number of quit attempts, and reduction in daily
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cig consumption all favored PSF-M over standard care, but none of these achieved
statistical significance in our pilot sample. CONCLUSIONS: A smartphone-based,
mHealth tobacco treatment program for PLWH was feasible and achieved moder-
ate-high rates of engagement, acceptability, and satisfaction in a middle-aged, eth-
nic/racial minority group in the poorest urban community in the US.

FUNDING: Federal

CORRESPONDING AUTHOR: Jonathan Shuter, MD, Albert Einstein College of
Medicine, NY, USA

SYM26C

DEVELOPMENT AND EVALUATION OF A SMOKELESS TOBACCO
CESSATION MOBILE HEALTH PROGRAM FOR MILITARY
VETERANS

Dana Christofferson*!, Jeffrey Hertzberg?, Paul Dennis?, Jean Beckham?, Kim
Hamlett-Berry’, 'U.S. Department of Veterans Affairs, DC, USA, 2Durham VA
Medical Center, NC, USA

Although cigarette smokers make up the majority of tobacco users, rates of use and
consumption of smokeless tobacco are on the rise among military personnel and the
general U.S. adult population. Almost 5% of all Veterans are estimated to be current
smokeless tobacco users. Research on effective interventions for smokeless tobacco
users is limited and as a result, there are few tobacco cessation resources tailored to
individuals who use dip or chewing tobacco. SmokefreeVET is a text message-based
tobacco cessation program developed to help Veterans in the VA health care sys-
tem quit tobacco. A message library specific for smokeless tobacco was developed
and released as part of SmokefreeVET in February 2017 to provide tailored tips and
support for smokeless tobacco users. The original SmokefreeVET message library
was maintained for cigarette smokers. Upon enroliment, SmokefreeVET users were
asked what type of tobacco they use and enrolled in the corresponding message
library. The message libraries for cigarette smokers and smokeless users contained
the same number of messages, assessment questions, message type and struc-
ture. To evaluate the differences between smokeless tobacco users and cigarette
smokers using the SmokefreeVET text program, demographic information on users
who set quit dates between February 23, 2017 and August 14, 2017 was analyzed
and compared between cigarette smokers (N=383) and smokeless tobacco users
(N=50). Smokeless tobacco users were significantly younger (=2.95; p=.0034) and
more likely to be male (chi square=13.58; p=.0002) compared to cigarette smok-
ers using SmokefreeVET. After controlling for baseline demographic differences,
smokeless tobacco users were found to have received significantly fewer messages
from the SmokefreeVET text program after their quit date (F=4.78; p=.0294) and
were more likely to opt-out within 7 days of their quit date than cigarette smokers
(chi square=5.91; p=.015). These findings suggest differences in utilization between
smokers and smokeless users and indicate further evaluation and analysis of smoke-
less tobacco user engagement and outcomes is necessary.

FUNDING: Federal

CORRESPONDING AUTHOR: Dana Christofferson, PhD, U.S. Department of
Veterans Affairs, DC, USA

SYM26D

A RANDOMIZED TRIAL OF TEXT MESSAGING FOR SMOKING
CESSATION IN PREGNANT WOMEN

Lorien Abroms*', Pamela Johnson?, Leah Leavitt', Sean Cleary', Jessica Bushar?,
Thomas Brandon® Shawn Chiang', 'George Washington University Milken
Institute School of Public Health, DC, USA, 2Wellpass Inc, VA, USA, *Moffit Cancer
Center, FL, USA, *Zero to Three, DC, USA

INTRODUCTION: There is a need for innovation in both the enrollment of pregnant
smokers in smoking cessation treatment programs and in the type of treatment pro-
grams offered. The study tests whether an interactive and intensive text messaging
program, Quit4baby, can promote smoking cessation for pregnant women already
enrolled in a health text messaging program, Text4baby. METHODS: Between July
2015 and February 2016, a total of 35,957 recruitment text messages were sent to
Text4baby subscribers. Eligible pregnant smokers were enrolled and randomized
to receive Textdbaby (control) or Text4baby and Quit4baby (intervention; N.497).
Participants were surveyed at 1month, 3 months, and 6months post-enrollment, and
saliva samples were collected at 3months for biochemical verification of smoking
status. Data were collected from 2015 to 2016 and analyzed in 2016. RESULTS:

Using an intention-to-treat analysis, 28.80% of the intervention group and 15.79%
of the control group reported not smoking in the past 7 days at 1 month (p<0.01),
and 35.20% of the intervention group and 22.67% of the control group reported not
smoking in the past 7 days at 3 months (p<0.01). Biochemical verification of smoking
status at 3 months indicated no significant differences between groups (15.60% in
the intervention group and 10.93% in the control group [p=0.13]), although signif-
icant differences favoring the intervention were found for older smokers (p<0.05)
and for those who enrolled in their second or third trimester of pregnancy (p<0.05).
Self-report of late pregnancy 7- and 30-day point prevalence abstinence favored the
intervention group (p<0.001, p<0.01). No significant differences were observed at
the 6-month follow-up or in the postpartum period. CONCLUSIONS: Results provide
limited support of the efficacy of the Quit4baby text messaging program in the short
term and late in pregnancy, but not in the postpartum period.

FUNDING: Federal

CORRESPONDING AUTHOR: Lorien Abroms, ScD, George Washington Univer-
sity Milken Institute School of Public Health, DC, USA

SYM27

TOBACCO PERCEPTIONS IN VULNERABLE POPULATIONS

Allison Groom, American Heart Association and A-TRAC, TX, USA; Grace Kong,
Yale School of Medicine, CT, USA; Maria Cooper, UTHealth, TX, USA; Andrea
Villanti, University of Vermont, VT, USA

Tobacco perceptions, which are important determinants of tobacco use behaviors,
have become more complex given the rapid rise in the use of alternative and
multiple tobacco products in recent years and different risks associated with them.
Less known are tobacco perceptions among sub-populations that have been tra-
ditionally vulnerable to tobacco products. This symposium presents data from the
TCORS Vulnerable Populations Working Group on varying tobacco perceptions
and associated factors of these perceptions among vulnerable populations (i.e.,
adolescents, young adults) using a variety of methods (i.e., quantitative studies
using latent class analyses [LCA], a qualitative study, a systematic review study).
First, a focus group study with adolescents in Appalachian communities identified
tobacco as deeply entrenched in local culture and a strong influence on youth to-
bacco use behaviors. Second, a systematic review of hookah among adolescents
indicated that adolescents perceived hookah to be less harmful than cigarettes,
and these lower risk perceptions were associated with higher likelihood of hoo-
kah use. Third, two studies employed LCA to identify groups of individuals who
hold similar tobacco harm perceptions. LCA of 2013-14 Population Assessment
of Tobacco and Health (PATH) youth data showed that although about one third
of adolescents perceived harm across various tobacco products, groups of youth
also reported being unaware of the tobacco products or not knowing harm percep-
tions association with these products. These youths were young, non-White and
low-SES. LCA of 2015 Health Information National Trends Survey (HINTS) data
showed that classes of adults with inaccurate harm perceptions of cigarette smok-
ing were associated with low education and low income. These studies show that
tobacco harm perceptions are varied, depending on the product examined, and
also suggest that education and prevention campaigns should focus on vulnerable
adolescents/young adults to increase the awareness of tobacco harm.

JUSTIFICATION: Findings presented in this symposium highlight the need for tar-
geted educational efforts on tobacco harms in vulnerable populations, including
non-white and rural youth, and adults with low education and income.

FUNDING: Federal
CORRESPONDING AUTHOR: Grace Kong, grace.kong@yale.edu

SYM27A

THE “STATE” OF TOBACCO: PERCEPTIONS OF TOBACCO
AMONG APPALACHIAN YOUTH IN KENTUCKY

Joy Hart', Kandi Walker!, Clara Sears', Lindsay Tompkins', Delvon Mattingly’,
Allison Groom*?, Robyn Landry?, Aida Giachello®>, Thomas Payne®*, Alexander
Lee!, Anshula Kesh?, Allison Siu', Courteney Smith!, Rose Marie Robertson?,
"University of Louisville and A-TRAC, KY, USA, 2American Heart Association and
A-TRAC, TX, USA, 3Northwestern University and A-TRAC, IL, USA, “University of
Mississippi Medical Center and A-TRAC, MS, USA

INTRODUCTION: In Appalachia, youth tobacco use rates remain higher than the
national average. In some communities, decreases in youth current combustible
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cigarette use have paralleled increases in newer tobacco product use (e.g., elec-
tronic cigarettes). Past research has indicated that several factors are related to
high rates of tobacco use among Appalachian youth (e.g., low SES, rural lifestyles,
tobacco farming). Of the states in the Appalachian region, Kentucky has the high-
est rate of youth tobacco use. The aim of this study was to explore views of to-
bacco among Kentucky youth living in Appalachian counties. METHODS: In Fall
2014-Spring 2015, focus group interviews were conducted with middle school and
high school students (N=112) living in Appalachian counties in Kentucky. Each fo-
cus group contained open-ended questions and was conducted by trained facilita-
tors. Using open coding, focus group transcriptions and field notes were analyzed.
RESULTS: Across the focus groups, study participants described an entrenched
culture of tobacco in their communities. Three themes exemplified this culture.
First, behaviors served to enable youth tobacco use (e.g., teachers ignoring snuff
use in class, adults smoking with youth). Second, tobacco is easily accessible to
youth (e.g., restrictions on youth sales are often ignored, family members provide).
Third, symbols of tobacco are prevalent in many areas (e.g., festival celebrating to-
bacco heritage, tobacco barns and logos). CONCLUSIONS: Youth participants de-
scribed a deeply rooted tobacco culture that they believed was unlikely to change.
Additional study and health education efforts are needed in these rural communi-
ties. Further, stricter enforcement of tobacco sales and marketing restrictions may
be helpful in protecting this vulnerable population.

FUNDING: Federal

CORRESPONDING AUTHOR: Allison Groom, American Heart Association and
A-TRAC, TX, USA

SYM27B

A LATENT CLASS ANALYSIS OF TOBACCO HARM PERCEPTIONS
AMONG US ADOLESCENTS

Grace Kong*!, Patricia Simon', Margaret Mayer', Jessica Barrington-Trimis?,
Lauren Pacek®, Maria Cooper’, Mignonne Guy®, Cassandra Stanton®, 'Yale
School of Medicine, CT, USA, 2University of Southern California, CA, USA,
3Duke University School of Medicine, NC, USA, “UTHealth, TX, USA, %Virginia
Commonwealth University, VA, USA, ®Westat, Georgetown University Medical
Center/Lombardi Comprehensive Cancer Center, MD, USA

OBJECTIVE: To identify classes of adolescents based on their awareness and
perceptions of harm regarding a variety of tobacco products (i.e., e-cigarettes,
cigars, hookah, smokeless tobacco). METHODS: Data were obtained from Wave
1 (2013-14) of the Population Assessment of Tobacco and Health youth and parent
survey (PATH; N=13,651). Latent class analyses (LCA) identified groups of ado-
lescents with similar awareness and harm perceptions across tobacco products.
Multinomial logistic regression analyses assessed the associations of demograph-
ic characteristics and tobacco use with identified classes. RESULTS: Adolescents
were aware of e-cigarettes (87.1%), smokeless tobacco (74.6%), cigars (62.1%),
and hookah (60.1%). LCA identified five classes of adolescents: 1) perceived
harm across all tobacco products (36.6%); 2) perceived harm for e-cigarettes and
smokeless tobacco (48.2%); 3) never heard of all tobacco products (8.6%); 4) a
mix of no harm and any harm across tobacco products (5.2%); and 5) “don’t know”
the harm across tobacco products (1.4%). Relative to the class of adolescents who
perceived harm across all tobacco products, classes of adolescents who were un-
aware of the products or did not know the harms were more likely to be non-White,
younger, and have lower parental education, and were less likely to have tried
a tobacco product. CONCLUSIONS: Awareness and perceptions of harm varied
across adolescents. Although more than one third of adolescents perceived harm
across all tobacco products, the awareness and perceptions of harm across differ-
ent tobacco products varied. Education and prevention efforts focused on inform-
ing youth about tobacco harm should target vulnerable youth populations, such as
non-White and young adolescents and adolescents with low parental education.

FUNDING: Federal
CORRESPONDING AUTHOR: Grace Kong, Yale School of Medicine, CT, USA
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SYM27C

HOOKAH USE AMONG U.S. YOUTH: A SYSTEMATIC REVIEW

Maria Cooper*', Lauren Pacek?, Mignonne Guy®, Cassandra Stanton®, Patricia
Simon®, Jessica Barrington-Trimis®, Grace Kong®, 'UTHealth, TX, USA, 2Duke
University School of Medicine, NC, USA, 3Virginia Commonwealth University, VA,
USA, “Westat, Georgetown University Medical Center/Lombardi Comprehensive
Cancer Center, MD, USA, SYale School of Medicine, CT, USA, SUniversity of
Southern California, CA, USA

INTRODUCTION: Hookah is currently the second most commonly used tobacco
product among U.S. youth; however there is limited understanding of how youth
perceive hookah and associations between hookah use and use of other products.
Given the Food and Drug Administration (FDA)'s authority to regulate hookah,
more research is needed to inform regulations intended to prevent youth from
using hookah. This systematic review summarizes and assesses the literature re-
lated to hookah use among adolescents (ages 11-18 years of age) in the U.S. from
2009 to 2017. METHODS: Database searches yielded 867 peer-review articles,
and after duplicates were removed, authors independently screened 461 articles
to determine if they met eligibility criteria. Included articles (n=55) were coded
under the following themes related to hookah use: 1) prevalence; 2) sociodemo-
graphic correlates; 3) psychosocial risk factors; 4) concurrent use of other tobacco
products; and 5) concurrent use of other substances. Other themes were coded
but are not presented here. Articles were also coded for study quality and their
relevance to FDA's research priorities. A qualitative synthesis is presented by each
theme. RESULTS: Thirty-five articles were cross-sectional studies, 9 were repeat-
ed cross-sectional studies, 8 were cohort studies, and 3 were mixed methods or
qualitative studies. Twenty-one articles included themes on harm perceptions and
other psychosocial risk factors, such as attitudes and peer use. The qualitative
synthesis showed that youth perceive hookah to be less harmful than cigarette
smoking, and these lower perceptions are associated with higher odds of hookah
use. Measures of harm perceptions varied across studies. Prevalence of hookah
use (n=45), sociodemographic correlates (n=33), concurrent use with other to-
bacco products (n=35), and other substances (n=10) were also common themes.
All articles fell within FDA's research priority to understand behaviors related to
diverse tobacco product use. CONCLUSIONS: Longitudinal studies are needed
to determine the causal sequence between harm perceptions and hookah use to
inform interventions and policies targeted to protect vulnerable youth.

FUNDING: Federal
CORRESPONDING AUTHOR: Maria Cooper, UTHealth, TX, USA

SYM27D

DIFFERENCES IN US ADULTS’ CIGARETTE BELIEFS BY
EDUCATION AND INCOME: RESULTS FROM 2015 HINTS DATA

Andrea Villanti*', Maria Parker!, Cassandra Stanton?, Antonio Cepeda-Benito’,
Diann Gaalema’, Allison Kurti', Diana Keith', Ryan Redner'?, Alexa Lopez',
Nathan Doogan®, Megan Roberts?, Amanda Quisenberry?, Stephen Higgins',
"University of Vermont, VT, USA, ?Westat and Georgetown University, VT, USA,
3Southern lllinois University, VT, USA, “The Ohio State University, OH, USA

SIGNIFICANCE: Recent studies in population samples of young adults and adults
demonstrate that relative harm perceptions of tobacco products predict subse-
quent tobacco use behavior. The goal of the current study was to identify groups
of adults who hold similar cigarette harm beliefs through latent class analysis and
determine correlates of those groups. METHODS: Latent class analysis (LCA)
was applied to all adult respondents of the 2015 Health Information National
Trends Survey (HINTS; n = 3,706). Variables in the latent class model included
measures of cigarette harm beliefs (i.e., origin of cigarette chemicals, length of
time for cigarette harms to occur, impact of a few cigarettes per day on health,
impact of 10 cigarettes per day on health, absolute harm of cigarette smoking,
differential harm of some types of cigarettes). Latent class models were run in
Stata 15 using the LCA Stata plugin fitting two through five classes models to
find the best fit. Subsequent analyses examined sociodemographic correlates of
the latent classes using survey weights. RESULTS: The optimal model selected
based on BIC identified three latent classes of cigarette harm beliefs among U.S.
adults: High harm beliefs (Class 1, 81%), Moderate harm beliefs (Class 2, 18%),
and Low harm beliefs (Class 3, 1%). Those in Class 3 perceived minimal harm
from smoking up to 10 cigarettes per day and 67% believed that someone had to
smoke for 10 or more years to be harmed by smoking. Over 60% of those in Class
3 had less than a high school education, compared to 3% of those in Class 1 and
39% of those in Class 2. Similarly, 54% of those in Class 3 reported a household
income of less than $20,000 compared to 27% of those in Class 2 and 19% in
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Class 1. Current cigarette smoking was highest in Class 3 (45%) compared to
Class 2 (29%) and Class 1 (12%). CONCLUSIONS: Inaccurate beliefs about the
harms of cigarette smoking are correlated with cigarette smoking itself, as well as
education and income, both known risk factors for smoking. Targeted educational
efforts are needed to increase knowledge and beliefs about the harms of smoking
in socioeconomically-disadvantaged adults.

FUNDING: Federal
CORRESPONDING AUTHOR: Andrea Villanti, University of Vermonth, VT, USA

SYM28

REACHING ADOLESCENTS WITH DIGITAL SMOKING CESSATION
INTERVENTIONS

Cendrine Robinson, PhD, MPH, National Cancer Institute, MD, USA; Yvonne
Hunt, PhD, MPH, National Cancer Institute, MD, USA; Emily Grenen, Msc, ICF,
MD, USA; Kisha Coa, PhD, MPH, ICF, MD, USA

The treatment of adolescent tobacco dependence is a public health priority. How-
ever, adolescent smokers are a difficult population to reach and engage in tobac-
co cessation interventions. Non-daily smoking and the use of alternative tobacco
products (e.g., e-cigarettes) are prevalent behaviors among adolescents; many
do not self-identify as smokers, and do not perceive cessation interventions as
being personally relevant. In addition, adolescents may be reluctant to seek help
with quitting because of confidentiality concerns. Given the unique challenges in
reaching adolescents with cessation interventions, health practitioners should con-
sider innovative approaches. Digital interventions, in particular, have the potential
to reach adolescents in a way that traditional modalities cannot. Technology is fully
integrated into the lives of today’s adolescents, meaning digital mediums provide
an opportunity to reach young people where and when they need support. The
National Cancer Institute’s (NCI) Smokefree.gov initiative has developed a suite
of digital adolescent-focused smoking cessation resources, including a website
(Smokefree Teen), mobile application (quitSTART), and text messaging program
(Smokefree TXT). However, while the Smokefree.gov initiative has successfully
reached adult audiences, it has less effectively reached adolescent smokers. This
symposium will provide an overview of research-based efforts the Smokefree.gov
team undertook to improve adolescent reach and engagement. First, Dr. Robin-
son will present the results of a content analysis of adolescent-focused mobile
applications. Following this, Dr. Hunt will discuss the results of an environmental
scan of adolescent-focused digital intervention strategies. Ms. Grenen and Dr.
Koa will present analyses of user data from two of the National Cancer Institute’s
adolescent-focused cessation resources, the quitSTART app and Smokefree TXT.
As discussant, Dr. Grana Mayne will reflect on how the findings inform a better
understanding of how technology has been implemented to successfully reach
and engage youth in behavior change, where it has faced shortcomings, and ideas
for future directions.

JUSTIFICATION: Attendees will come away with a better understanding of how
digital technology has been implemented to successfully reach and engage youth
for tobacco cessation interventions, where it has faced shortcomings, and ideas
for future directions.

FUNDING: Federal
CORRESPONDING AUTHOR: Emily Grenen, emily.grenen@icf.com

SYM28A

A CONTENT ANALYSIS OF SMARTPHONE APPS FOR
ADOLESCENT SMOKING CESSATION

Cendrine Robinson*', Elizabeth Seaman’, Emily Grenen?, Latrice Montgomery?,
Robert Yockey*, Kisha Coa? Yvonne Hunt', Erik Augustson', 'National Cancer
Institute, MD, USA, 2ICF, MD, USA, 3University of Cincinnati College of Medicine,
OH, USA, “University of Cincinnati, OH, USA

SIGNIFICANCE: Adolescent cigarette smokers have an increased risk of tobac-
co-related diseases. Smartphone applications (apps) for smoking cessation are
a promising tool. However, research on apps designed specifically for adolescent
smoking cessation is limited. In the current study, we describe the presence of
evidence-based, adolescent-specific smoking cessation content in mobile apps
targeting either an adolescent or a general audience (i.e., no specified age
group). METHODS: Free, publicly available, adolescent and general-audience
smoking cessation apps were identified by searching the Google Play and Apple
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app store. Two coders examined each app to determine the presence of general
evidence-based content and adolescent specific content. We created summary
scores for coder ratings of general evidence-based content and adolescent spe-
cific evidence-based content, respectively. RESULTS: We identified 8 adolescent
apps which we compared to the top 38 general apps (as ranked by Apple and
Google). General evidence-based content that assisted with developing a quit
plan (general: 73.68%; adolescent: 87.50%) and enhancing motivation by de-
scribing the rewards of not smoking (general: 76.32%; adolescent: 62.50%) were
common across both general and adolescent apps. Teen specific content such
as peer influence on smoking was common in teen apps but not in general apps
(general: 5.26%; adolescent: 62.50%). Adolescent apps had a higher general ev-
idence-based content summary score (t (44) = 2.53, p = .02) and a higher ado-
lescent specific evidence-based content summary score (t (7.81) = 2.45, p = .04)
than the general audience apps. CONCLUSIONS: Among the apps we assessed,
smoking cessation apps targeted to adolescents had more evidence-based con-
tent than general audience apps. Future research is needed to determine the ex-
tent to which adolescents engage with the evidence-based content in these apps.

FUNDING: Federal

CORRESPONDING AUTHOR: Cendrine Robinson, PhD, MPH, National Cancer
Institute, MD, USA

SYM28B

LEVERAGING LESSONS LEARNED TO IMPROVE DIGITAL
ADOLESCENT TOBACCO CESSATION INTERVENTIONS:
HIGHLIGHTS FROM AN ENVIRONMENTAL SCAN OF WEB AND
MOBILE-BASED BEHAVIOR CHANGE RESOURCES

Yvonne Hunt*!, Cendrine Robinson', Emily Grenen?, Kisha Coa?, 'National Cancer
Institute, MD, USA, 2ICF, MD, USA

SIGNIFICANCE: While the Smokefree.gov initiative has been successful in reach-
ing adult smokers, like many other smoking cessation programs, it has less ef-
fectively reached adolescent smokers. An important first step to understanding
how to better reach young people with digital smoking cessation content is to re-
view the current digital intervention landscape for adolescent smoking cessation,
and explore the ways in which we might leverage effective, digital intervention
strategies from other health behavior change domains. METHODS: To inform ef-
forts to increase adolescent engagement with Smokefree.gov teen resources, we
conducted an environmental scan of the current landscape of digital adolescent
smoking cessation and other health behavior domain interventions. RESULTS: We
identified four digital smoking cessation interventions for adolescents published
within the last five years. All of the interventions were text-message based. While
text message interventions were effective in reducing the number of cigarettes
smoked per day by participants, none resulted in significantly higher abstinence
rates. The scan of other digital design solutions for adolescent health behavior
change revealed that commonly used features within interventions included ava-
tars, social networking, self-monitoring, incentives/rewards, and tailored content.
CONCLUSIONS: There is a dearth of recent evidence on smoking cessation in-
terventions for adolescents. The extant literature on digital health behavior inter-
ventions can inform the Smokefree.gov initiative’s efforts to more effectively reach
and engage young people, by leveraging strategies that have been successful
in interventions within other health behavior domains. Already, the environmental
scan has informed adolescent-tailoring improvements and design changes that
are currently in development for the Smokefree Teen website.

FUNDING: Federal

CORRESPONDING AUTHOR: Yvonne Hunt, PhD, MPH, National Cancer Insti-
tute, MD, USA

SYM28C

REACH AND ENGAGEMENT OF ADOLESCENTS WITH A MOBILE
APPLICATION FOR QUITTING SMOKING

Emily Grenen*', Kisha Coa', Ellen Beckjord?, Maria Asencio’, Yvonne Hunt?, Erik
Augustson?, 'ICF, MD, USA, 2University of Pittsburgh Medical Center, PA, USA,
3National Cancer Institute, MD, USA

SIGNIFICANCE: Mobile applications (apps) have potential as a medium for ad-
olescent smoking cessation interventions. However, most studies examine apps
for adult populations, and focus on app content, but not user characteristics or
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engagement. Therefore, this study explores adolescent characteristics and use of
the National Cancer Institute’s quitSTART app. METHODS: quitSTART is a free
smoking cessation app, designed for adolescent (12-17) and young adult smok-
ers, although publically available for use by anyone. We assessed differences in
characteristics and app use between users ages 12-17 and over 18. RESULTS:
From October 2015 - September 2016, adolescents made up 4% (N=472) of all
app users. On average, adolescent users spent fewer days in the app (4.2 days),
compared to older users (6.8; p<0.01), and had fewer sessions (; 8.6) compared
to adults (13.4; p<0.01). Upon enroliment, adolescents were less likely to indi-
cate that certain times of day triggered them to smoke (like mornings, nights and
weekdays; p<0.01 each). Adolescents were less likely to report health (85.7%
vs. 92.3% of adults; p<0.01) and more likely to cite sports (32.2% vs. 25.6% of
adults; p<0.01), as a reason to quit. Adolescents were less likely to cite that situa-
tions (84.8% vs. 91.0% of adults; p<0.01) and places (52.8% vs. 59.5% of adults;
p<0.01) as smoking triggers, but more likely to cite people (69.3% vs. 64.0% of
adults; p=0.02). Adolescent users were more likely to use app features at least
once, like the buttons to report a slip-up (41.3% vs 35% of adults; p<0.01), report
a craving (45.8% vs 39.4% of adults; p<0.01), or report a positive mood status
(32.3% vs 27.4% of adults; p=0.02). CONCLUSIONS: While adolescents use and
have interest in apps for cessation, they are less likely to maintain engagement
compared to older users (fewer days and sessions in app), which may reduce the
efficacy of these resources. Understanding how adolescent smoking patterns and
motivations to quitting differ from adults may help us better tailor apps and engage
young users.

FUNDING: Federal
CORRESPONDING AUTHOR: Emily Grenen, Msc, ICF, MD, USA

SYM28D

REACH AND ENGAGEMENT OF ADOLESCENTS WITH A TEXT
MESSAGING PROGRAM FOR QUITTING SMOKING

Kisha Coa*!, Emily Grenen', Cendrine Robinson?, Yvonne Hunt?, Erik Augustson?,
ICF, MD, USA, 2National Cancer Institute, MD, USA

SIGNIFICANCE: Text message interventions minimize barriers like cost, transpor-
tation, and stigma, which prevent adolescents from accessing traditional smoking
cessation programs. However, most studies on text message programs for ces-
sation have been conducted in adult populations. Understanding how adolescent
smokers’ use of these programs compares to adults can help us tailor programs
to young audiences. In this study, we explore use patterns between adolescent
(12-17) and adult users (18+) of the SmokefreeTXT (SFTXT) program. METH-
ODS: SFTXT is a free 6-week text-messaging program with tailored versions for
adults and adolescents. Smoking, craving, and mood status are assessed via
messages prompting a user response. We examined SFTXT user characteristics
and use data for adolescent and adult users from October 2015 - September 2016.
RESULTS: There were 1,557 adolescent and 33,752 adult sign-ups. Adolescent
users were more likely to sign up for the program via SMS (40.3%) versus adults
(14.84%; p<0.01), than web. There were more male adolescent users (43.7%)
than male adults users (37.2%; p<0.01). About 28.8% of adolescent users dropped
out of SFTXT before their quit date, versus 13.3% of adults. Among users who did
not opt out prior to quit date, 42.0% of adolescents completed the entire 42-day
program, compared to 58.8% of adults (p<0.01). Early in the program, response
rates to smoking assessment questions were similar between adolescents and
adults. After the third week, adult response rates exceeded those for adolescents.
Adults consistently had higher response rates to mood and craving questions. Ab-
stinence rate at day 42 was 7.3% for adolescents and 14.0% for adults (p<0.01).
CONCLUSIONS: While text messaging offers a promising medium for smoking
cessation interventions, engagement with the SFTXT program was lower among
adolescents relative to adults - limiting its potential effectiveness. Given high rates
of SFTXT pre-quit day dropout among adolescents, it is particularly important that
adolescent smoking cessation programs focus on early intervention retention.

FUNDING: Federal
CORRESPONDING AUTHOR: Kisha Coa, PhD, MPH, ICF, MD, USA
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SYM29

PROGRESS AND CHALLENGES RELATED TO ELIMINATING
TOBACCO RELATED HEALTH DISPARITIES IN THE UNITED
STATES

Pebbles Fagan, PhD, MPH, University of Arkansas for Medical Science, AR,
USA,; Phillip Gardiner, PhD, University of California, CA, USA; Valerie Yerger, ND,
University of California, San Francisco, CA, USA

The 1985 Surgeon General’'s Report, The Health Consequences of Smoking:
Cancer and Chronic Lung Disease in the Workplace, was the first comprehensive
report to highlight the tobacco and related disease burden among socially classi-
fied groups. Following this landmark report, the 1998 Surgeon General’s Report,
Tobacco Use Among U.S. Racial/Ethnic Minority Groups, provided in-depth review
of the tobacco and related disease burden among racial/ethnic groups in the U.S.
The 2017 National Cancer Institute monograph, A Socioecological Approach to
Addressing Tobacco-Related Health Disparities, is the first to provide the most
comprehensive review of cigarette smoking among racial/ethnic minority and low
socioeconomic status groups since the publication of the 1985 and 1998 Surgeon
General’'s Reports. This symposium discusses current progress and future chal-
lenges that may influence tobacco use and disease outcomes among groups who
have historically experienced disparities. The first paper, “How far have we come
in our pursuit to eliminate tobacco related health disparities?”, presents data on
the current trends in tobacco use and exposure among racial/ethnic, low socio-
economic status, and lesbian, bisexual, gay, and transgender groups, which is
described in the National Cancer Institute monograph, A Socioecological Approach
to Addressing Tobacco-Related Health Disparities. The second paper, “A critical
examination of the role of harm reduction in reducing tobacco-related health dis-
parities”, reviews the pros and cons of emerging products as a harm reduction
approach for communities experiencing disparities. The third paper, “Menthol
flavored tobacco products and the importance of policy advocacy at the local
levels”, discusses the role of community level organizing in reducing disparities
related to menthol cigarette smoking. This symposium will critically examine action
steps needed to increase the pace at which populations benefit from research,
evidence-based practice, and policies. The presenters will also discuss why com-
munity needs and context should be taken into consideration as solutions to elim-
inating disparities are developed.

JUSTIFICATION: This symposium can have implications for future research, poli-
cy, and practice related to tobacco-related health disparities.

FUNDING: Federal
CORRESPONDING AUTHOR: Pebbles Fagan, pfagan@uams.edu

SYM29A

HOW FAR HAVE WE COME IN OUR PURSUIT TO ELIMINATE
TOBACCO RELATED HEALTH DISPARITIES?

Pebbles Fagan*!, Linda Alexander?, Dennis Trinidad?, 'University of Arkansas for
Medical Science, AR, USA, ?West Virginia University, WV, USA, University of
California, San Diego, CA, USA

The 1985 Surgeon General’'s Report, The Health Consequences of Smoking:
Cancer and Chronic Lung Disease in the Workplace, was the first comprehen-
sive report to highlight the tobacco and related disease burden among socially
classified groups. Following this landmark report, the 1998 Surgeon General’s Re-
port, Tobacco Use Among U.S. Racial/Ethnic Minority Groups, provided in-depth
review of the tobacco and related disease burden among racial/ethnic groups in
the U.S. The 2017 National Cancer Institute monograph, A Socioecological Ap-
proach to Addressing Tobacco-Related Health Disparities, is the first to provide
the most comprehensive review of cigarette smoking among racial/ethnic minority
and low socioeconomic status groups since the publication of the 1985 and 1998
Surgeon General’'s Reports. This paper presents data on the current trends in
tobacco use and exposure among racial/ethnic, low socioeconomic status, and
lesbian, bisexual, gay, and transgender groups, which is described in the National
Cancer Institute monograph, A Socioecological Approach to Addressing Tobac-
co-Related Health Disparities. Data from national data surveys were compiled to
summarize the current trends in tobacco use and exposure among racial/ethnic,
low socioeconomic status, and lesbian, bisexual, gay, and transgender groups and
intersection of these groups. Data show significantly declines in tobacco use and
related diseases for all racial/ethnic groups over the past 20 years except among
American Indians and Alaska Natives. Unexplained lung cancer disparities still
exist for African Americans and American Indians and Alaska Natives. Prevalence
data beyond cigarette smoking cannot be reported at the national level for some
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racial/ethnic groups or by race-gender, race-socioeconomic status because sam-
ple sizes are too small. Data also show that disparities are increasing for some so-
cioeconomic status groups. Critical action steps are needed to increase the pace
at which populations benefit from research, evidence-based practice, and policies.
Innovative and collaborative work is needed to strengthen the research and prac-
tice related to reducing disparities.

FUNDING: Federal

CORRESPONDING AUTHOR: Pebbles Fagan, PhD, MPH, University of Arkansas
for Medical Science, AR, USA

SYM29B

A CRITICAL EXAMINATION OF THE ROLE OF HARM REDUCTION
IN REDUCING TOBACCO-RELATED HEALTH DISPARITIES

Phillip Gardiner*, University of California, CA, USA

In 2017, the National Cancer Institute published the first monograph, A Socio-
ecological Approach to Addressing Tobacco-Related Health Disparities, that pro-
vides the most comprehensive review of cigarette smoking among racial/ethnic
minority and low socioeconomic status groups since the publications of the 1985
and 1998 Surgeon General's Reports. While progress has been made to reduce
tobacco use in the U.S., some groups still experience disparities related to to-
bacco use, exposure to tobacco, and disease consequences. Furthermore, some
groups have not benefited from evidence-based practices at the same rate as
other groups, prompting the need to investigate various strategies that could po-
tential expedite progress in reducing the overall disease burden among historically
underserved and marginalized groups. This paper reviews the pros and cons of
emerging products as a harm reduction approach for communities experiencing
disparities. Available data from national data surveys were compiled to summarize
the current trends in emerging product use among racial/ethnic, low socioeconom-
ic status, and lesbian, bisexual, gay, and transgender groups. Data overall show
a low prevalence of electronic cigarette use among various groups for whom data
exist. Prevalence data do not show disparities in the use of products like electronic
cigarettes except among American Indians and Alaska Natives. While some of
these products could potentially decrease the lung cancer burden among various
groups, it is not clear whether these products could potential reduce the burden
of other chronic diseases. Further, if the field increases the demand for emerg-
ing products among cigarette smokers as a strategy to get them to quit cigarette
smoking, it is not clear how the movement from one nicotine product to another
will impact overall disparities (health, social disadvantage) for communities who
have been traditionally underserved and may also deal with other substance use
problems and co-morbidities. A more critical debate is needed to determine how
emerging products could potentially impact a range of health and social outcomes
for various communities.

FUNDING: Unfunded

CORRESPONDING AUTHOR: Phillip Gardiner, PhD, University of California, CA,
USA

SYM29C

MENTHOL FLAVORED TOBACCO PRODUCTS AND THE
IMPORTANCE OF POLICY ADVOCACY AT THE LOCAL LEVELS

Valerie Yerger*, University of California, San Francisco, CA, USA

In 2017, the National Cancer Institute published the first monograph, A Socioeco-
logical Approach to Addressing Tobacco-Related Health Disparities, that provides
the most comprehensive review of cigarette smoking among racial/ethnic minority
and low socioeconomic status groups since the publications of the 1985 and 1998
Surgeon General’'s Reports. The monograph concluded that while progress has
been made to reduce tobacco use in the U.S., menthol flavored cigarette smoking
is an ongoing public health concern for communities of color, particularly African
American communities. Other flavored cigarettes were banned by the Food and
Drug Administration as part of the Family Smoking Prevention and Tobacco Con-
trol Act of 2009, but no actions have been taken by the Food and Drug Adminis-
tration to remove menthol flavor in tobacco despite the overwhelming evidence of
its harm to communities of color and socially disadvantaged communities in the
U.S. Recently, the FDA announced that it will seek public comment on the role
that flavors in tobacco products—including menthol—play in attracting youth, as
well as the role of flavors in harm reduction. Thus, critical efforts are needed at
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the community level to reduce the toll of menthol flavored tobacco products on
traditionally underserved communities. This paper discussed multiple case studies
of efforts to mobilize communities against the use, marketing, sales, and distribu-
tion of menthol cigarettes. These case studies provide exemplars of working with
and for communities to educate communities and leadership about the harms of
menthol. This paper highlight wins and challenges encountered in efforts to mobi-
lize communities against menthol cigarettes. The presenters will also discuss why
community needs and context should be taken into consideration as solutions to
eliminating disparities are developed.

FUNDING: Unfunded

CORRESPONDING AUTHOR: Valerie Yerger, ND, University of California, San
Francisco, CA, USA

SYM30

DEMAND MODELING TO INFORM TOBACCO REGULATORY
SCIENCE: TRANSDISCIPLINARY AND INTERNATIONAL
PERSPECTIVES

Bryan Heckman, PhD, Medical University of South Carolina, SC, USA; Warren
Bickel, PhD, Virginia Tech Carilion Research Institute, VA, USA; Kei-Wen Cheng,
PhD, University of lllinois at Chicago, IL, USA; Ce Shang, PhD, University of
lllinois at Chicago, IL, USA; David Levy, PhD, Georgetown University, DC, USA

Evidence-based policy decision-making provides significant benefits to population
health. Policies and regulations on e-cigarettes (ECs) are taking different courses
across countries. In the United States and England, EC marketing is permitted with
some limited restrictions compared to Australia and Canada, where retail sale of
nicotine-containing ECs is prohibited. This symposium presents findings from be-
havioral economic and economic studies that test how policy environment impacts
traditional cigarette and EC demand. We demonstrate how data from laboratory
studies and the 2016 International Tobacco Control (ITC) 4-Country Survey (in-
volving adult current and former smokers and vapers) can contribute to our under-
standing of ideal regulatory standards. Dr. Bryan Heckman will discuss the utility
of integrating purchase tasks into cohort studies to test the impact of EC use on
cigarette demand. Dr. Warren Bickel will present an innovative paradigm, the Ex-
perimental Tobacco Marketplace (ETM), to test the impact of price (tax and subsi-
dy) and nicotine levels in e-liquid policies in altering cigarette demand and e-liquid
substitutability. Dr. Kei-Wen Cheng estimates EC substitutability through economic
analyses and examines the impact of cigarette price increases and clean indoor
air policies. Dr. Ce Shang will demonstrate that relative prices are an important
determinant of transitioning into EC use regardless of regulatory environment. Dr.
David Levy will show how regulatory policies that influence the viability of the inter-
net, mass retail, and vape shop sectors of the EC market are likely to impact the
demand for these products through their effect on prices and product attributes.
Drs. Frank Chaloupka and Kenneth Warner’s will offer integrative commentary on
how these findings provide important evidence to governments facing decisions on
EC regulations, and provide their perspectives on the best path forward.

JUSTIFICATION: Our symposium provides evidence that can be used to guide
policy decision-making optimal for population health enhancement.

FUNDING: Federal
CORRESPONDING AUTHOR: Bryan Heckman, heckmanb@musc.edu

SYM30A

THE INFLUENCE OF E-CIGARETTE USE AND REGULATORY
ENVIRONMENT ON CIGARETTE DEMAND: BEHAVIORAL
ECONOMIC PERSPECTIVE ACROSS FOUR COUNTIES

Bryan Heckman*', Geoffrey Fong? Ron Borland®, Ann McNeill4, Richard
O’Connor®, Warren Bickel®, Jeffrey Stein®, Derek Pope®, Ce Shang’, K. Michael
Cummings', 'Medical University of South Carolina, SC, USA, 2University of
Waterloo, ON, Canada, *Cancer Council Victoria, Australia, “King’s College
London, United Kingdom, °Roswell Park Cancer Institute, NY, USA, Virginia Tech
Carilion Research Institute, VA, USA, “University of lllinois at Chicago, IL, USA

BACKGROUND: Government regulations of e-cigarettes (ECs) have evolved rap-
idly over the past 10 years. In Australia (AU) and Canada (CA) the sale of nicotine
containing ECs are prohibited while their sale is allowed in England (EN) and the
United States (US). The impact of regulatory environment on cigarette demand
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is unknown. Behavioral economics offers a time- and cost-efficient approach to
assess product demand. Hypothetical cigarette purchase tasks quantify partici-
pants’ cigarette consumption across escalating levels of cost, such that greater
consumption/insensitivity to price indicate higher demand. Elevated demand is
associated with higher levels of nicotine dependence, lower motivation to quit, and
greater difficulty quitting. Only two studies have examined the influence of e-cig-
arette use on cigarette demand, and no study has tested cross-country compari-
sons. The current study will fill these gaps by examining cigarette demand among
smokers from the US/EN/CA/AU in the largest cigarette purchase task study to
date. DESIGN/METHODS: Data for this study were from 6,261 adult smokers who
participated in the 2016 International Tobacco Control (ITC) 4-country study. The
web-based survey recruited representative samples. RESULTS: Cigarette de-
mand varied by smoking status, vaping status, and country. As expected, daily
smokers had greater demand relative to nondaily smokers (weekly/<weekly). For
daily smokers, daily and weekly vapers had lower cigarette demand than <weekly
and non-vapers. Among nondaily smokers, daily vapers had higher cigarette de-
mand. Smokers from AU showed the highest cigarette demand, followed by US,
and then CA/EN. CONCLUSIONS: EC use and regulatory environment appear to
have marked impact on cigarette demand.

FUNDING: Federal

CORRESPONDING AUTHOR: Bryan Heckman, PhD, Medical University of South
Carolina, SC, USA

SYM30B

THE EXPERIMENTAL TOBACCO MARKETPLACE: EFFECTS
OF (1) E-LIQUID NICOTINE STRENGTH AND (2) TAXES AND
SUBSIDIES

Warren Bickel*, Virginia Tech Carilion Research Institute, VA, USA

BACKGROUND: The Experimental Tobacco Marketplace (ETM) provides an ex-
perimental method to estimate, prior to implementation, the effects of new policies
or new products on purchasing patterns across various available products in a
complex tobacco marketplace. This presentation discusses two recent studies
utilizing the ETM. Both studies investigated the effects of potential regulations
in interaction with 5 cigarette prices on cigarette demand and alternate product
substitutability. Study 1 examined how 4 e-liquid nicotine strengths (0-24mg/mL)
alter cigarette demand and alternate product substitutability, while Study 2 exam-
ined the effects of taxing cigarettes and subsidizing e-liquid. DESIGN/METHODS:
Both studies contained sampling sessions: participants were provided a particu-
lar e-liquid strength to sample for 2-days followed by ETM purchasing. Study 1:
participants sampled among 4 e-liquid strengths (randomized) 2-days prior to 4
ETM sessions. Study 2: Participants sampled 24 mg/mL e-liquid twice for 2-days,
followed by Taxed-ETM (5 prices taxed 0, 12.5, 25, 50%) and Subsidized-ETM
(e-liquid discounted 0, 12.5, 25, 50% across price). RESULTS: Study 1 demon-
strated unaltered cigarette demand across e-liquid strength. e-Liquid substitutabili-
ty increased with e-liquid strength: 24 mg/mL with greatest substitutability. In Study
2 increasing cigarette taxes significantly decreased cigarette demand intensity and
nominally increased demand elasticity. Subsidizing e-liquid had no effect on ciga-
rette demand; e-liquid was the only product with significant substitutability and was
maintained across all conditions. While e-liquid substitutability was unaltered by
cigarette tax, it increased significantly with subsidy rate. CONCLUSIONS: Study
1 illustrated that e-liquid substitutability increases with nicotine strength up to 24
mg/mL, suggesting bans on higher strength e-liquid (> 20 mg/mL) may quell e-cig-
arette substitutability and limit the harm reduction associated with use. Study 2
demonstrated the efficacy and independence of tax and subsidy policies in altering
cigarette demand and e-liquid substitutability, respectively.

FUNDING: Federal

CORRESPONDING AUTHOR: Warren Bickel, PhD, Virginia Tech Carilion Re-
search Institute, VA, USA

SYM30C

US DEMAND FOR ELECTRONIC CIGARETTES: EVIDENCE FROM
ITC US SURVEYS

Kei-Wen Cheng*, University of lllinois at Chicago, IL, USA

BACKGROUND: Global sales of e-cigarettes (ECs) exceed $8 billion annually,
with US consumption accounting for 43% of that market. Public health concerns on
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appropriate EC regulations hinge upon the relationship between the use of tradi-
tional cigarettes and innovative EC products. Our study explores the relationships
between cigarette and EC use in the US by emphasizing the role of direct and
indirect costs of smoking. Specifically, we investigate whether ECs have acted as
cigarette substitutes or complements in response to a) cigarette price increases
and b) clean indoor air policies. DESIGN/METHODS: Data came from the ITC
Four-Country E-cigarette Project (2016), Nielsen ScanTrack, and American Non-
smokers’ Rights Foundation (ANRF). Integration of these diverse data sources,
while accounting for year and respondents’ residential locations, afforded a rich
dataset, containing: smoking/EC use, demographics, socioeconomic status, ciga-
rette/EC retail prices (52 markets), and cigarette/EC clean indoor air policies (state
and local). We estimated an adjusted logit model of EC use among current smok-
ers and recent quitters. RESULTS: Among ever smokers, EC price is negatively
associated with EC use (price elasticity = -0.13), cigarette price is significantly
positively associated with EC use (cross elasticity = 0.33), and strong smokefree
air policies significantly reduce EC use. Among current smokers, EC price is neg-
atively associated with EC use (price elasticity = -0.13), cigarette price is positively
associated with EC use (cross elasticity = 0.30), and strong smokefree air policies
significantly reduce smokers’ EC use. CONCLUSIONS: This study provides clear
evidence that EC are acting as partial substitutes for cigarettes in the nicotine mar-
ket, and as expected, EC use is price sensitive. No evidence was found that EC
are acting as complements in response to clean indoor air policies. To maximize
substitution that may need to be considerable price differentials favouring ECs.
Future research should take into account differential impact of policies on both
smoking and vaping and other product use.

FUNDING: Federal

CORRESPONDING AUTHOR: Kei-Wen Cheng, PhD, University of lllinois at Chi-
cago, IL, USA

SYM30D

THE COST OF VAPING AND DEMAND FOR E-CIGARETTES:
ECONOMIC ANALYSIS FROM FOUR COUNTRIES

Ce Shang*, University of lllinois at Chicago, IL, USA

BACKGROUND: Despite different regulatory environments, the awareness and
use of e-cigarettes (ECs) has grown markedly during the past decade in many
high-income countries. The relative price of ECs compared to cigarettes is likely to
be an important determinant of the demand for ECs. However, there is very limited
evidence on how the cost of ECs, compared to cigarettes, impacts the demand for
ECs. This study seeks to add evidence by estimating how demand for ECs (i.e.
ever- and current EC use rates) among adults who have ever smoked in Australia
(AU), Canada (CA), England (EN) and the United States (US) was associated with
the relative cost of disposable, pre-filled (e.g. cartridges), and modular/ tank sys-
tem (e.g. e-liquid) ECs, compared to the cost of cigarettes. DESIGN/METHODS:
Data from the 2016 International Tobacco Control (ITC) Four Country Survey that
contains information on EC use and purchases from 13,104 adult ever smokers
(N=2,078inAU; 3,791 in CA; 4,412 in EN; and 2,823 in US). Because the prices of
different EC types (disposables, cartridges, and e-liquid) are correlated, the asso-
ciations between their relative prices to cigarettes and EC demand were analyzed
separately for each EC type. Analyses were further conducted by country using
logistic regressions. RESULTS: The higher EC prices are compared to cigarette
prices, the less likely that ever smokers were to report ever or currently using
ECs. Higher EC to cigarette price ratios for at least one EC type were associated
with lower EC use among ever smokers in all four countries. Furthermore, our
data suggests that for US EC users, tank systems were complements to pre-filled
ECs. Tank systems were also complements to disposable and pre-filled ECs for
EC users in CA. CONCLUSIONS: The cost of ECs compared to cigarettes was
significantly associated with the demand for ECs among adult ever smokers in
the four countries.

FUNDING: Federal

CORRESPONDING AUTHOR: Ce Shang, PhD, University of lllinois at Chicago,
IL, USA
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ECONOMIC MODELING TO FORECAST THE IMPACT OF VAPING:
SIMULATION STUDY

2018 Symrosia

David Levy*, Georgetown University, DC, USA

BACKGROUND: Future use of e-cigarettes (ECs) will be shaped by the availability
and cost of alternative nicotine and tobacco products and market structure. Empiri-
cal evaluations of responsiveness to price and of tobacco control policies will need
to consider these rapidly evolving factors. In particular, the availability of vape shops,
internet and mass retail pricing will ultimately need to be considered, as well as the
role of cigarette manufacturers also selling ECs and independent firms specialized
in ECs only. Drawing on the economics and marketing literature and industry doc-
uments, we developed a model of industry behavior in US EC markets in reaction
to policy changes. DESIGN/METHODS: We explicitly consider pricing, marketing,
and product content decisions in a profit-maximizing framework in both cigarette
and EC markets, taking into account the structure (concentration and entry barri-
ers) in both markets. Industry behaviors impact cost, appeal, addiction, and toxicity
as perceived by consumers, which in turn affects cigarette and EC use. Cigarette
manufacturers selling ECs are distinguished from independent firms specialized in
ECs only. RESULTS: Cigarette manufacturers seek to maximize cigarette profits,
whereas independent firms seek to increase ECs sales at the expense of cigarette
use. Cigarette firms play a major role in the US mass retail EC market, but they
currently have small market shares in the internet and vape shop market. While their
incentive is to discourage ECs that are strong substitutes and have lower costs than
cigarettes, their ability to influence overall EC demand is likely to be limited. Policies
that discourage cigarette use and encourage EC substitution (e.g., by encouraging
innovations) can increase incentives to expand EC sales at the expense of ciga-
rette sales, thus benefiting public health. CONCLUSIONS: In evaluating demand
and other tobacco and EC control policies on EC use, industry and the structure of
the market must ultimately be considered in order to better gauge the effect of these
policies on exclusive and dual use of ECs. The role of these factors will be directly
influenced by FDA regulation of the EC market.

FUNDING: Federal
CORRESPONDING AUTHOR: David Levy, PhD, Georgetown University, DC, USA

SYM31

EAGLES — THE SECOND GENERATION: COMPARING
THE SAFETY AND EFFICACY OF THE 1ST-LINE
PHARMACOTHERAPIES IN SMOKERS WITH PSYCHIATRIC
DISORDERS

Jaimee Heffner, PhD, Fred Hutchinson Cancer Research Center, WA, USA;
Catherine Ayers, PhD, ABPP, University of California, CA, USA; A. Eden Evins,
MD, MPH, Massachusetts General Hospital & Harvard Medical School, MA, USA

Evaluating Adverse Events in a Global Smoking Cessation Study (EAGLES) is
the largest trial of 1st-line pharmacotherapies for smoking cessation conducted
to date—finding no difference in the incidence of serious neuropsychiatric ad-
verse events among users of varenicline, bupropion, nicotine patch and placebo
in smokers with and without psychiatric disorders. EAGLES recruited the largest
cohorts of smokers with bipolar, anxiety, and psychotic disorders ever assembled,
providing a unique opportunity to examine the relative safety and efficacy of these
medications in smokers with mental health conditions—individuals who smoke at
rates 2-4 times higher than the general population, have a harder time quitting
smoking, and are disproportionately affected by tobacco-related diseases and
premature death. This symposium will describe the main findings from three post-
hoc secondary analyses conducted in the sub-cohorts of smokers with diagnoses
of bipolar disorder (n=285), anxiety disorders (n=712) and psychotic disorders
(n=390). After an overview of the trial’s rationale and study design by Dr. Anthenelli
(University of California, San Diego), Dr. Heffner (Fred Hutchinson Cancer Re-
search Center) will present efficacy and safety of the 1st-line pharmacotherapies
for smoking cessation in individuals with bipolar | or Il disorder. Dr. Ayers (Universi-
ty of California, San Diego) will then present the efficacy and safety results in indi-
viduals with generalized anxiety disorder, post-traumatic stress disorder and panic
disorder (with or without agoraphobia). Dr. Evins (Massachusetts General Hospital
& Harvard Medical School) will present similar findings in the head-to-head com-
parisons of smoking cessation aids and placebo in individuals with schizophrenia
and schizoaffective disorder. All presentations will compare smokers diagnosed
with the index psychiatric conditions with smokers without psychiatric disorders.
Dr. Williams (Rutgers Robert Wood Johnson Medical School) will serve as the
discussant, synthesizing the results from the presentations and integrating them

within the context of clinical practice guidelines to discuss the public health and
policy implications.

JUSTIFICATION: This symposium will present new clinical research data on the ef-
ficacy and safety of 1st-line smoking cessation pharmacotherapies in smokers with
mental health conditions that have the potential to influence clinical practice guide-
lines for smoking cessation in people with bipolar, anxiety and psychotic disorders.

FUNDING: Pharmaceutical Industry

CORRESPONDING AUTHOR: Anne Jakobsen, anne.jakobsen@envisionphar-
magroup.com

SYM31A

EFFICACY AND SAFETY OF 1ST-LINE PHARMACOTHERAPIES
FOR SMOKING CESSATION IN BIPOLAR DISORDER: SUBGROUP
ANALYSIS OF THE RANDOMIZED, ACTIVE- AND PLACEBO-
CONTROLLED EAGLES TRIAL

Jaimee Heffner*!, Catherine Ayers?, Cristina Russ®, David Lawrence®, Thomas
McRae?, Lisa St. Aubin®, Alok Krishen®*, Neal Benowitz?, Robert West®, A. Eden
Evins®, Robert Anthenelli?, 'Fred Hutchinson Cancer Research Center, WA, USA,
2University of California, CA, USA, 3Pfizer, NY, USA, “PAREXEL International on
behalf of GSK, NC, USA, ®University College, United Kingdom, ®Massachusetts
General Hospital & Harvard Medical School, MA, USA

BACKGROUND: Little is known about how smokers with bipolar disorder (BD)
respond to 1st-line cessation medications. Aims were to: 1) determine compara-
tive efficacy and safety of varenicline, bupropion, nicotine patch, and placebo for
smokers with BD, and 2) compare rates of cessation and neuropsychiatric adverse
events (NPSAEs) in smokers with BD vs. a comparison cohort of smokers without
psychiatric disorders. METHODS: Participants in this EAGLES post-hoc subgroup
analysis were smokers with BD | or Il (n=285) and country-matched smokers with-
out psychiatric disorders (n=2794). General linear models were used to test the
effects of treatment group, psychiatric cohort, and their interaction on moderate
to severe NPSAEs and biochemically-confirmed continuous abstinence at end
of treatment (weeks 9—-12). RESULTS: NPSAE rates for BD vs. non-psychiatric
smokers were 14.7% vs. 1.6% for varenicline, 11.9% vs. 2.1% for bupropion, 6.3%
vs. 2.8% for nicotine patch, and 8.8% vs. 2.7% for placebo. There was no signif-
icant treatment by cohort interaction or main effect of treatment. NPSAE occur-
rence was higher for the BD cohort (p<.0001). Week 9—12 continuous abstinence
rates for BD vs. non-psychiatric smokers were 22.7% vs. 33.4% for varenicline,
11.6% vs. 21.9% for bupropion, 7.7% vs. 24.8% for nicotine patch, and 10.2%
vs. 11.2% for placebo. There were no treatment by cohort interactions. For the
combined cohorts, quit rates differed by treatment group (p<.001), with varenicline
showing greater efficacy than bupropion, nicotine patch, and placebo. Quit rates
were significantly lower in the BD cohort (p=.008). CONCLUSIONS: The three
pharmacotherapies evaluated in this study did not differ on risk for moderate to se-
vere NPSAEs in either cohort. Across cohorts, efficacy was greater for varenicline
than for bupropion and nicotine patch. Smokers with BD are substantially more
likely to experience NPSAEs during a cessation attempt and less likely to quit
successfully, regardless of which pharmacotherapy is used. Novel approaches are
needed to improve quit rates for smokers with BD, and clinicians should monitor
for changes in their psychiatric status during tobacco treatment.

FUNDING: Pharmaceutical Industry

CORRESPONDING AUTHOR: Jaimee Heffner, PhD, Fred Hutchinson Cancer
Research Center, WA, USA

SYM31B

EFFICACY AND SAFETY OF PHARMACOTHERAPIES FOR
SMOKING CESSATION IN ANXIETY DISORDERS: SUBGROUP
ANALYSIS OF THE RANDOMIZED, ACTIVE- AND PLACEBO-
CONTROLLED EAGLES TRIAL

Catherine Ayers*!, Jaimee Heffner?, Cristina Russ®, David Lawrence®, Thomas
McRae®, A. Eden Evins*, Robert Anthenelli', 'University of California, CA,
USA, 2?Fred Hutchinson Cancer Research Center, WA, USA, 3Pfizer, NY, USA,
“Massachusetts General Hospital & Harvard Medical School, MA, USA

BACKGROUND: Individuals with anxiety disorders (AD) are 2-3 times more likely
to smoke and have 20% lower quit rates with bupropion or nicotine replacement
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therapies than smokers without psychiatric disorders. No study has examined the
efficacy of varenicline in AD smokers. We aimed to: 1) evaluate efficacy and neu-
ropsychiatric adverse events (NPSAEs) of varenicline and bupropion relative to
nicotine patch and placebo for individuals with generalized anxiety disorder (GAD),
panic disorder (PD) and post-traumatic stress disorder (PTSD); and 2) compare
these outcomes in AD vs. non-psychiatric smokers. METHODS: Participants were
smokers with SCID-confirmed diagnoses of GAD (n=243), PD (n=277), and PTSD
(n=192) or no psychiatric disorders (NPC, n=4028). General linear models included
all groups combined, with continuous abstinence rates for weeks 9-12 (CAR9-12)
and NPSAEs as outcomes. RESULTS: For the composite endpoint of moderate to
severe NPSAEs, there were no significant differences by treatment group or treat-
ment by cohort interactions but there was a significant AD cohort effect (p=.002).
The observed incidence of NPSAEs for GAD (5.4%), PD (6.2%) and PTSD (6.9%)
were higher than the NPC (2.1%). For CAR9-12, there was a significant treatment
effect (p<.0001); all medications bettered placebo, varenicline had the highest ef-
ficacy. There were no significant treatment by cohort interactions. Quit rates were
significantly lower for GAD, PD and PTSD than for the NPC (p<.0001) across
all treatments. Observed CAR9-12 for varenicline, bupropion, nicotine patch and
placebo, respectively, were 31%, 18%, 17% and 9% for GAD; 29%, 14%, 26%
and 5% for PD; 21%, 11%, 23% and 9% for PTSD; and 38%, 26%, 26% and 14%
for NPC. CONCLUSIONS: Results from the largest study of pharmacotherapies
for smoking cessation in AD smokers provide evidence of favorable efficacy and
safety profiles of the 1¢-line cessation medications, and varenicline in particular.
Smokers with anxiety are more likely to experience NPSAEs during a cessation
attempt and less likely to quit than their NPC counterparts regardless of treatment
supporting the need to develop specialized treatments for AD smokers.

FUNDING: Pharmaceutical Industry

CORRESPONDING AUTHOR: Catherine Ayers, PhD, ABPP, University of Cali-
fornia, CA, USA

SYM31C

SAFETY AND EFFICACY OF PHARMACOTHERAPEUTIC
SMOKING CESSATION AIDS IN THOSE WITH PSYCHOTIC
DISORDERS: A SUBGROUP ANALYSIS OF THE EAGLES TRIAL

A. Eden Evins*', Robert West?, Neal Benowitz®, Cristina Russ*, David Lawrence?,
Thomas McRae*, Robert Anthenelli®, '"Massachusetts General Hospital & Harvard
Medical School, MA, USA, 2University College, United Kingdom, 3University of
California, CA, USA, “Pfizer, NY, USA

BACKGROUND: People with psychotic disorders (PD) are 3—4 times more likely
to smoke tobacco, have lower cessation rates, and higher prevalence of smok-
ing-related mortality than those without psychiatric illness. We aimed to compare
the safety and efficacy of varenicline and bupropion with nicotine patch (NRT) and
placebo in smokers with PD and compare these outcomes with those of smokers
without psychiatric illness. METHODS: Participants were smokers with SCID-con-
firmed diagnoses of schizophrenia or schizoaffective disorder (n=390) or no psy-
chiatric disorder (NPC, n=4028). General linear models (GLIMMIX) were used to
evaluate the primary safety and efficacy outcomes: composite rate of moderate or
severe neuropsychiatric adverse events (NPSAEs); and continuous abstinence
rate for weeks 9-12 (CAR9-12), respectively. RESULTS: There was no significant
treatment effect or treatment by cohort interaction in NPSAE incidence. Those with
PD were more likely to experience a NPSAE (p=.002). Observed rates of NPSAEs
in the safety endpoint were 6.0% in the PD group vs. 2.1% for the NPC group.
There were significant effects of treatment and cohort and no significant treatment
by cohort interaction for CAR9-12. Observed CAR9-12 in the PD sub-cohort were
23.2% on varenicline, 11.2% on bupropion, 13.1% on NRT, and 4.1% on placebo.
Modeled odds ratios (ORs) for CAR9-12 for those with PD for active treatments
vs. placebo were 7.2 (2.38-22.04) for varenicline, 3.10 (0.95-10.13) for bupropi-
on, and 3.56 (1.11-11.38) for NRT. ORs for varenicline vs. bupropion were 2.34
(1.06-5.18) and vs. NRT 2.04 (0.95-4.34). Observed CAR9-12 were significant-
ly lower for PD than for the NPC (26% vs. 13%; p<.0001) across arms. CON-
CLUSIONS: This subcohort analysis of the largest RCT of pharmacotherapies for
smoking cessation in smokers with PD, the first placebo-controlled RCT of NRT
in those with PD, and the first head-to-head comparison of varenicline, bupropion,
and NRT in those with PD provides evidence of favorable safety and efficacy for all
three active treatments in smokers with PD and underscores the need to increase
provision of evidence-based smoking cessation treatment for smokers with a PD.

FUNDING: Pharmaceutical Industry

CORRESPONDING AUTHOR: A. Eden Evins, MD, MPH, Massachusetts General
Hospital & Harvard Medical School, MA, USA
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TOBACCO MARKETING AND VULNERABLE POPULATIONS

Megan Roberts, PhD, Ohio State University, OH, USA; Shyanika Rose, PhD,
MA, Schroeder Institute at Truth Initiative, DC, USA; Brianna Lienemann, PhD,
University of Southern California, CA, USA; Allison Groom, MS, American Heart
Association, TX, USA

The tobacco industry has a history of directing marketing efforts to vulnerable pop-
ulation groups. Exposure to tobacco marketing materials is likely linked with tobac-
co use and potentially contributes to tobacco use disparities. However, the growth
of types of tobacco products beyond cigarettes, new channels for marketing, and
the ability to target vulnerable groups with increasing precision has complicated
this picture. This symposium is being submitted by the Food and Drug Adminis-
tration (FDA)-funded Tobacco Centers of Regulatory Science (TCORS) Working
Group on Vulnerable Populations. Research presented will address exposure to
tobacco marketing among youth and adult vulnerable groups and identify links
with tobacco use outcomes. Dr. Megan Roberts will examine exposure to tobac-
co marketing using an ecological momentary assessment protocol among urban
and rural adolescents. Dr. Shyanika Rose will present on tobacco coupon receipt
among vulnerable population youth and the prospective relationship with tobacco
use outcomes among a nationally representative sample of youth from the Pop-
ulation Assessment of Tobacco and Health (PATH) study. Dr. Brianna Lienemann
will discuss whether vulnerable population status moderates the relationship be-
tween liking tobacco advertisements and tobacco use among young adults from
the PATH Study. Ms. Allison Groom will discuss racial/ethnic differences in point
of sale marketing exposure and promotions and the perceived influence of such
exposure on tobacco purchase among a national sample of adults from the PATH
Study. Drs. Rose and Roberts will co-chair the session and Dr. Jennifer Unger will
participate as a discussant for the session and examine the public health and reg-
ulatory implications of the presented research for addressing tobacco use among
vulnerable populations. The findings from this session may be of interest to the
FDA or other decision makers in informing policies or regulations to mitigate the
effects of tobacco marketing on vulnerable populations. Findings may also be of
interest to researchers in identifying and highlighting the differential effects of mar-
keting on vulnerable groups.

JUSTIFICATION: The findings from this session may be of interest public health
decision makers in informing policies or regulations to mitigate the effects of tobac-
co marketing on vulnerable populations.

FUNDING: Federal
CORRESPONDING AUTHOR: Shyanika Rose, srose@truthinitiative.org

SYM32A

VULNERABILITIES TO TOBACCO MARKETING: AN ECOLOGICAL
MOMENTARY ASSESSMENT STUDY WITH URBAN AND RURAL
ADOLESCENTS

Megan Roberts*, Brittney Keller-Hamilton, Amy Ferketich, Ohio State University,
OH, USA

Rates of overall adolescent tobacco use have not declined in the past five years—
current cigarette use has decreased somewhat among high school students, but
the decline was offset by an increase in e-cigarette and hookah use. Also troubling
are urban/rural differences in adolescent tobacco use: Rural regions of the U. S.
have among the highest cigarette and smokeless tobacco use rates in the country.
Although extensive research indicates that adolescent exposure to tobacco mar-
keting is related to higher pro-tobacco attitudes and behaviors, little work has ex-
amined differences among who is exposed or who is most sensitive to exposure.
We examined this topic using ecological momentary assessment (EMA), which
allowed us to measure, with high accuracy, exposures to tobacco marketing and
advertising in numerous locations. This study enrolled over 200 male adolescents
from either urban Columbus Ohio or one of nine rural Appalachian counties in
Ohio. Participants were part of a larger cohort study examining tobacco use and
health behaviors. Adolescents were eligible to take part in the EMA study if they
were either past 30-day tobacco users or non-users matched by age and county.
For ten days, participants were prompted 2-3 random times/day to complete a
brief survey about their exposures and responses to tobacco-related advertising.
Findings indicated that, of the reports of tobacco exposure, 66% included sightings
at convenience stores or gas stations. Greater exposures to tobacco marketing
during EMA was associated with more positive attitudes to the tobacco ads, tobac-
co use during the EMA period, and expectancies to use in the future. Compared
to non-users, tobacco users had greater overall exposure to tobacco marketing.
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Rural youth likewise reported more positive attitudes toward the tobacco adver-
tisements that they saw. Overall, these findings signal the magnitude of tobacco
marketing exposures and their pernicious effects on vulnerable populations.

FUNDING: Federal

CORRESPONDING AUTHOR: Megan Roberts, PhD, Ohio State University, OH,
USA

SYM32B

TOBACCO COUPON RECEIPT, VULNERABILITY
CHARACTERISTICS, AND TOBACCO USE OUTCOMES AMONG
US YOUTH: LONGITUDINAL ANALYSIS OF WAVES 1 AND 2 OF
THE PATH STUDY

Shyanika Rose*!, Allison Glasser', Yitong Zhou', N. Tess Cruz?, Amy Cohn*, M.
Justin Byron®, Brianna Lienemann?, Liling Huang®, Helen Meissner®, Lourdes
Baezconde-Garbanati?, Jennifer Unger?, 'Schroeder Institute at Truth Initiative,
DC, USA, 2University of Southern California, CA, USA, ®University of North
Carolina at Chapel Hill, NC, USA, “Battelle Memorial Institute, VA, USA, °National
Institutes of Health, MD, USA

Tobacco marketing contributes to tobacco use among youth. This study prospec-
tively examines youth tobacco coupon receipt, characteristics of recipients, and
channels of receipt (Wave 1) with subsequent tobacco use (Wave 2). Data came
from the Wave 1 and 2 Population Assessment of Tobacco and Health (PATH)
Study, 2013 to 2015. Wave 1 results were used to identify demographics, market-
ing receptivity, and vulnerability characteristics of US youth (age 12-17) (n=13,651)
who received coupons and examine correlates of coupon receipt through different
channels. Multivariable regression models examined the association of Wave 1
coupon receipt with subsequent Wave 2 ever use of tobacco, past 30-day use, and
new tobacco product use (ages 13-18) (n=10,606). Overall, 7.5% of US youth re-
ported tobacco coupon receipt in the past 6 months at Wave 1. In adjusted models,
coupon receipt was more likely among females, youth outside urban areas, those
living with a tobacco user, former vs. never tobacco users, individuals with high vs.
low internalizing mental health symptoms, and those with a favorite tobacco adver-
tisement. Among those who received coupons, the main channels were direct mail
(56%), product packs (28%), and online (25%). Correlates differed by channel.
After controlling for demographic and vulnerability factors, coupon receipt at Wave
1 was significantly associated with ever use of tobacco at Wave 2 among Wave 1
never users (aOR=1.42 95% CI 1.06, 1.91), use of a new tobacco product between
Wave 1 and Wave 2 (aOR=1.67 95%Cl 1.18, 2.36) , and any past 30-day tobacco
use at Wave 2 (aOR=1.81 95%CI 1.31, 2.49). One in 14 US youth are exposed
to tobacco coupons through a variety of channels. Coupon receipt is associated
with greater odds of tobacco use among never users, greater odds of trying a new
tobacco product, and greater odds of current use among all youth. Limiting youth
coupon exposure or adding stronger age verification for promotional efforts may
be valuable strategies to reduce youth tobacco use.

FUNDING: Federal

CORRESPONDING AUTHOR: Shyanika Rose, PhD, MA, Schroeder Institute at
Truth Initiative, DC, USA

SYM32C

THE ASSOCIATION OF LIKING TOBACCO ADVERTISEMENTS
AND TOBACCO USE AMONG YOUNG ADULTS: FINDINGS FROM
POPULATION ASSESSMENT OF TOBACCO AND HEALTH (PATH)
WAVE 1

Brianna Lienemann*!, Tess Cruz', Shyanika Rose? Jennifer Unger', Helen
Meissner®, Lourdes Baezconde-Garbanati', M. Justin Byron*, 'University of
Southern California, CA, USA, 2Schroeder Institute at Truth Initiative, DC, USA,
3National Institutes of Health, MD, USA, “University of North Carolina at Chapel
Hill, NC, USA

Young adulthood is a crucial period in the development of long-term tobacco use
patterns. Tobacco industry marketing exposure during this critical period might
influence tobacco use behavior. This cross-sectional study explores whether lik-
ing tobacco advertisements is associated with greater likelihood of tobacco use
among different vulnerable young adult populations. Analysis was conducted
with 18-24 year olds (n = 9,109) of the nationally representative Population As-
sessment of Tobacco and Health (PATH) Study Wave 1 Adult dataset 2013-14.

Participants viewed 20 tobacco advertisements and indicated whether they liked
each ad. Independent variables included: ad liking, gender, race/ethnicity, sexual
orientation, education, poverty level, and military service. Outcome variables in-
cluded: past 30-day use of cigarettes, e-cigarettes, cigarillos, and hookah. Logistic
regression analysis suggested that liking tobacco ads was associated with greater
odds of cigarette, e-cigarette, cigarillo, and hookah use. We then examined the
interaction between ad liking and demographic characteristics. When comparing
those who liked the tobacco ads to those who did not like the ads, the odds of past-
month tobacco use were larger for Black vs White (cigarette: aOR = 3.75 vs 2.21),
less than high school vs a bachelor’s degree or higher (cigarette: aOR = 2.91 vs
1.89; hookah: aOR = 2.00 vs 1.10), high school vs. a bachelor’s degree or higher
(cigarette: aOR = 2.93 vs 1.89; cigarillo: aOR = 2.93 vs 1.56; hookah: aOR = 2.24
vs. 1.10), female vs. male (e-cigarette: aOR = 2.47 vs 1.87; cigarillo: aOR = 2.65
vs 1.85), and those below the poverty level vs. at or above twice the poverty level
(e-cigarette: aOR = 2.64 vs 1.33). No other interactions of ad liking and demo-
graphics were significantly related to use of any other product. These findings sug-
gest a potential need for tobacco control campaigns or other intervention efforts
for young adult Black individuals, individuals with a high school education or less,
females, and those below the poverty level to counteract the potential negative
influence of tobacco advertising.

FUNDING: Federal

CORRESPONDING AUTHOR: Brianna Lienemann, PhD, University of Southern
California, CA, USA

SYM32D

TOBACCO POINT-OF-SALE MARKETING BY RACE AND
ETHNICITY

Allison Groom*', Raul Cruz-Cano?, Erin Mead?®, Joy Hart!, Kandi Walker*, Aida
Giachello®, Cheryl Oncken?, "American Heart Association, TX, USA, 2University
of Maryland, MD, USA, ®University of Connecticut Health, CT, USA, “University of
Louisville, KY, USA, ®*Northwestern University, IL, USA

BACKGROUND: Prior research has shown that tobacco companies target point-
of-sale (POS) marketing in minority communities. However, it is unclear if racial/
ethnic minority smokers are more likely to notice POS advertisements and if
awareness influences brand purchase. This research assessed racial and ethnic
differences by retail location of tobacco purchase, awareness of promotions, and
influence on tobacco brand selection. METHODS: Using Population Assessment
of Tobacco and Health Study Wave 1 Adult data (2013-14), this analysis com-
pared frequencies of promotion awareness and purchase influence among current
smokers by race/ethnicity, specifically non-Hispanic Whites, non-Hispanic Blacks,
and Hispanics/Latinos. The sample was weighted. A Rao-Scott Chi-Square Test
was conducted in SAS. RESULTS: Among Current Cigarette Users, non-Hispanic
Blacks are significantly more likely than non-Hispanic Whites or Hispanics/Lati-
nos to buy their cigarettes at convenience stores or gas stations and to notice
tobacco ads or promotions in stores. However, non-Hispanic Blacks are less likely
than non-Hispanic Whites and Hispanics/Latinos to report purchasing a brand oth-
er than their usual brand because of a promotion they saw in the past 30 days.
Awareness of tobacco POS promotion differs by type of retail outlet. Respondents
are significantly more likely to notice tobacco ads or promotions in convenience
stores and smoke shops than in supermarkets or other retail outlets. They are
also more likely to have reported purchasing a brand other than their usual brand
because of a promotion they noticed in a convenience store or tobacco shop.
CONCLUSIONS: The findings indicate that non-Hispanic Blacks are more likely
than non-Hispanic Whites or Hispanics/Latinos to be exposed to tobacco POS ads
and promotions. Tobacco POS marketing appears to be more prevalent in outlets
where non-Hispanic Black smokers buy tobacco. However, additional research is
needed to assess POS marketing’s influence on brand purchase among racial/
ethnic minorities. These findings may lead to further FDA policies for retail sales
of tobacco encompassing in-store sales, marketing/promotion, and advertising.

FUNDING: Federal

CORRESPONDING AUTHOR: Allison Groom, MS, American Heart Association,
TX, USA
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PAPER SESSION 1: EXPANDING
TOBACCO-FREE POLICIES

PA1-1

EXAMINING SELF-REPORTED TOBACCO SMOKE EXPOSURE
AND EMERGENCY DEPARTMENT UTILIZATION AMONG

US ADOLESCENTS WITH ASTHMA FROM WAVE 1 OF THE
POPULATION ASSESSMENT OF TOBACCO AND HEALTH (PATH)
STUDY

Ashley Merianos*!, Roman Jandarov?, E. Melinda Mahabee-Gittens?, 'University
of Cincinnati, OH, USA, 2Division of Biostatistics and Bioinformatics, OH, USA,
3Cincinnati Children’s Hospital Medical Center, OH, USA

SIGNIFICANCE: Tobacco smoke exposure (TSE) adversely affects adolescents
with asthma. Emergency Departments (EDs) are considered “safety nets” that
annually care for a large number of asthmatic adolescents who potentially have
limited access to other healthcare sources and have high rates of TSE. A better
understanding of the relationship between TSE and ED utilization among asth-
matic adolescents is needed to provide important information to healthcare pro-
viders and policy makers about the need for TSE-related interventions in the ED
setting. OBJECTIVE: The aim of the current study was to examine the relation-
ship between self-reported TSE measures and ED utilization among adolescents
with asthma using wave | data from the Population Assessment of Tobacco and
Health (PATH) Study. METHODS: A secondary analysis of PATH data from wave
1 (2013-2014) was performed including adolescents from 12 to 17 years of age
who have been ever told by a health professional that they have asthma and are
not current smokers (N=2,357). We built multivariable logistic regression models to
assess the relationships between self-reported TSE measures and ED utilization
for asthma while controlling for adolescent age, sex, race, ethnicity, and parental
education level. TSE measures included adolescent report of: living with a smok-
er; home TSE; and number of hours of TSE in the past seven days. RESULTS:
Nearly one-third (31.3%) of asthmatic adolescents lived with a smoker and one-
fifth (19.9%) reported that the use of combustible tobacco products was allowed
inside the home. The mean number of hours of TSE in the past seven days was
4.53 hours (standard deviation=16.69). Asthmatic adolescents who lived with a
smoker were 1.65 times more likely (95% confidence interval=1.14, 2.28, p<.01) to
have had an ED or Urgent Care visit for asthma than those who did not live with a
smoker. CONCLUSIONS: TSE is associated with increased healthcare utilization
in asthmatic adolescents. Thus, ED visits may be an opportune time to intervene
with caregivers and discuss the role tobacco may play in their child’s ED visit, and
to initiate tobacco cessation and TSE reduction efforts.

FUNDING: Federal

CORRESPONDING AUTHOR: Ashley Merianos, University of Cincinnati, OH,
USA, ashley.merianos@uc.edu

TOBACCO-FREE HOME POLICIES: LONGITUDINAL FINDINGS
FROM WAVE 1 (2013-14) AND WAVE 2 (2014-15) OF THE
POPULATION ASSESSMENT OF TOBACCO AND HEALTH (PATH)
STUDY

Bridget Hyland, Andrew Hyland*, Cheryl Rivard, Karin Kasza, Maansi Bansal-
Travers, Christine Sheffer, Roswell Park Cancer Institute, NY, USA

SIGNIFICANCE: Smoke-free home policies are shown to facilitate cessation
among smokers as well as decrease the likelihood of initiation among non-smok-
ing children. However, little research has been done on how smoke-free policies
are related to non-cigarette tobacco products, and no previous research examines
the prevalence of home policies that prohibit the use of non-combustible forms of
tobacco like smokeless tobacco and e-cigarettes. This study examines the prev-
alence and correlates of in-home bans on combustible tobacco, non-combustible
tobacco, and all tobacco, and examines the association between these policies
and use of combustible and non-combustible tobacco products. METHODS: Data
come from 26,138 adults (18+ years of age) who participated in Wave 1 (2013-

SO

2014) and Wave 2 (2014-2015) of the Population Assessment of Tobacco and
Health (PATH) Study, a nationally representative study of tobacco use in the U.S.
Participants self-reported current cigarette, e-cigarette, traditional cigar, cigarillo,
filtered cigar, hookah, smokeless tobacco, snus, and dissolvable tobacco use in
Waves 1 and 2, and rules about use of combusted and non-combusted tobac-
co products in their homes in Wave 1. RESULTS: The majority of respondents
(69%) reported a ban on all tobacco, and this was more common among never and
former tobacco users, older participants, women, those with greater household
incomes, and in households with children under 18. Overall 13% of participants re-
ported a ban on only combustible tobacco in their homes but allowed non-combus-
tible tobacco, and 4% percent reported a ban on only non-combustible tobacco but
allowed combustible tobacco. Bans of combustible and non-combustible products
at Wave 1 were associated with increased quitting of tobacco products at Wave
2. CONCLUSIONS: The PATH questionnaire item assessing use of non-combust-
ed forms of tobacco provides additional information about home tobacco policies
beyond the standard item on smoke-free home policies. The findings suggest that
the types of tobacco included in home tobacco policies varies, and quitting tobacco
products is linked with banning both combustible and non-combustible products.

FUNDING: Federal

CORRESPONDING AUTHOR: Andrew Hyland, Roswell Park Cancer Institute,
NY, USA, andrew.hyland@roswellpark.org

CHILDREN’S UPTAKE OF TOBACCO-RELATED TOXICANTS
WHILE LIVING IN VAPING, SMOKING, AND NON-TOBACCO USING
HOMES

Theodore Wagener*!, David Fedele?, Elise Turner? Irina Stephanov?®, Alexis
Moisiuc!, Jessica Son', Neil Molina', Eleanor Leavens', Raees Shaikh',
'Stephenson Cancer Center, OK, USA, 2University of Florida, FL, USA, University
of Minnesota, MN, USA

Approximately 40% of U.S. parents believe children’s exposure to secondhand
aerosol from e-cigarettes causes “little” or “no harm.” While surface levels of nic-
otine in vaping homes have been found to be significantly lower than in smoking
homes, children’s level of exposure to tobacco-related toxicants while living in va-
ping homes has not been examined. The present study examined the level of co-
tinine (nicotine biomarker) and NNAL (potent lung carcinogen) among children liv-
ing with a parent(s) who neither vaped nor smoked (non-user), only vaped, or only
smoked, and assessed parental smoking/vaping behavior, and rules about smok-
ing/vaping in the home. Vaping (n=12), smoking (n=17), and non-using (n=20)
parents (M=36.0 years, 73% female) and their child (M=10.6 years) completed
self-report measures of tobacco use history, current tobacco use behaviors, home
smoking/vaping rules, and provided urine for cotinine (ng/mL) and NNAL (pmol/
mL) analysis. All vaping parents reported using a tank-style device, an average
e-liquid nicotine concentration of 3.12 mg/mL, and consuming 12.2 mL of e-liquid
per day. Smoking parents averaged 13.0 cigarettes per day. All vaping parents had
a home smoking ban, but 92% allowed vaping in the home. Compared to the co-
tinine levels of children of non-users (M=0.43), children of vapers had cotinine lev-
els 15-times higher (M=6.45) and children of smokers 39-times higher (M=16.63);
however, only cotinine levels between children of non-users and smokers were
significantly different (p=.001). Compared to NNAL levels of children of non-users
(M=.009), children of vapers had NNAL levels 3-times higher (M=.027), and chil-
dren of smokers 7-times higher (M=.065), with children of smokers NNAL levels
significantly higher than both children of vapers (p=.009) and non-users (p<.0001).
While children living with parents who neither smoke nor vape are exposed to the
lowest levels of tobacco-related toxicants, children living with parents who vape,
compared to those who smoke, are also exposed to significantly lower levels of a
potent lung carcinogen.

FUNDING: The present study was paid by intramural funds to TLW and DF. TLW
also receives salary support from the Oklahoma Tobacco Settlement Endowment
Trust.

CORRESPONDING AUTHOR: Theodore Wagener, Stephenson Cancer Center,
OK, USA, theodore-wagener@ouhsc.edu
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SMOKE-FREE POLICY ENFORCEMENT, COMPLIANCE AND THE
PROVISION OF SMOKING CESSATION CARE IN HOSPITALS

Sam McCrabb*', John Attia', Amanda Baker', Zsolt Balogh?, Natalie Lott?, Kerrin
Palazzi', Justine Naylor®, lan Harris®, Christopher Doran*, Johnson George®, Luke
Wolfenden', Eliza Skelton’, Billie Bonevski', 'University of Newcastle, Australia,
2John Hunter Hosptial, Australia, University of New South Wales, Australia,
“Central Queensland University, Australia, ®"Monash University, Australia

SIGNIFICANCE: Smoke-free hospital policies are becoming increasingly common
to promote good health and quit attempts among patients who smoke. This study
aims to assess: staff perceived enforcement and compliance with smoke-free pol-
icy; current provision of smoking cessation care; and the characteristics of staff
most likely to report provision of care to patients. METHODS: An online cross-sec-
tional survey of medical, nursing, and allied staff from two Australian public hospi-
tals was conducted. Staff report of: patient and staff compliance with smoke-free
policy; perceived policy enforcement; provision of the 5As for smoking cessation
(Ask, Assess, Advise, Assist, Arrange follow-up); and provision of stop-smoking
medication are described. Logistic regressions were used to determine respon-
dent characteristics related to the provision of the 5As, and stop-smoking medica-
tion use during hospital admission. RESULTS: A total of 805 respondents partici-
pated. Self-reported enforcement of smoke-free policy was low (60.9%), together
with compliance for both patients (12.9%) and staff (23.6%). Provision of smoking
cessation care was variable, with the delivery of the 5As ranging from 18.1% (ar-
range follow-up) to 74.7% (ask). Senior medical staff (OR= 2.4, Cl= 1.29, 4.53, p=
0.007) and full time employees (OR= 2.15, Cl= 1.12, 4.13, p= 0.022) were more
likely to provide smoking cessation care always/most of the time. Stop-smoking
medication provision decreased with increasing age of staff (OR= 0.97, Cl= 0.96,
0.99, p= 0.005). CONCLUSIONS: Smoke-free policy enforcement, compliance,
and provision of smoking cessation care remains low in hospitals. Efforts to im-
prove smoking cessation delivery by clinical staff are warranted.

FUNDING: Federal

CORRESPONDING AUTHOR: Sam McCrabb, University of Newcastle, Australia,
Sam.McCrabb@newcastle.edu.au

ENHANCING SMOKE-FREE POLICY IMPLEMENTATION
STRATEGIES IN LOW INCOME HOUSING: FINDINGS FROM A
RANDOMIZED CONTROLLED TRIAL

Vaughan Rees*, Jessica Davine, Robyn Keske, Natasha Sokol, Alan Geller,
Harvard T.H. Chan School of Public Health, MA, USA

SIGNIFICANCE: Smoke-free housing policies offer a unique opportunity to reduce
marked disparities in tobacco use and harms among low-income populations. How-
ever, best practice strategies for policy implementation are not well understood. To
inform best practice implementation, a novel smoke-free policy implementation
intervention was assessed in 12 affordable housing developments in 4 eastern US
states. METHODS: A longitudinal, cluster-randomized design assessed the impact
of enhanced implementation (public meetings; tailored gain-framed messages;
“nudge” principle of public pledges; increased cessation and SHS information via
Facebook page; n=6 properties) compared with control (usual best practices; n=6
properties). Participants (n=70 smokers; n=168 non-smokers) were surveyed prior
to, and at 6 & 12 months after adoption of a smoking ban on measures of: atti-
tude to the policy and self-reported SHS exposure. RESULTS: The proportion of
respondents reporting never smelling smoke increased from baseline to 6-month
(p<0.001) and 12-month follow-ups (p<0.001). There was a significant reduction
in the proportion of residents who believed the smoke free policy was a bad idea
at 12-months compared to baseline and 6-months (p=0.021). The proportion of
smokers who believed the smoke-free rule was a bad idea between decreased
significantly from baseline to 12-month follow-up (p=0.036). In adjusted estimates
(including race, gender, smoking status and education level) the intervention was
not associated with support for the ban or with smelling SHS at 12-month fol-
low-up. However, each 0.1 point increase in collective efficacy at 12-months was
associated with a 2.4 times increased odds of supporting the ban at 12-months
(p = 0.032). CONCLUSIONS: Enhanced implementation strategies did not con-
fer additional benefits to standard implementation, yet marked improvements in
residents’ attitudes and self-reported SHS exposure were observed in the year
following policy adoption. While tailored implementation approaches that address
resident preferences and promote collective efficacy are preferred, successful im-
plementation may nonetheless be achieved with standard communications.
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ATTITUDES TOWARDS ELECTRONIC VAPOR PRODUCT USE IN
INDOOR PUBLIC PLACES AMONG US ADULTS, 2017

Teresa Wang*, Kristy Marynak, Andrea Gentzke, Brian King, Centers for Disease
Control and Prevention, GA, USA

SIGNIFICANCE: The U.S. Surgeon General has concluded that electronic cig-
arette (e-cigarette) aerosol is not harmless. As of June 2017, eight states, the
District of Columbia, and over 500 localities have included e-cigarettes and other
electronic vapor products (EVPs) in comprehensive smokefree laws that other-
wise prohibit tobacco smoking in indoor areas of worksites, restaurants, and bars.
This study describes attitudes among U.S. adults towards allowing use of EVPs
in indoor public places. METHODS: Data came from the 2017 Styles Survey, a
nationally representative, web-based survey of U.S. adults aged 18 years or older
(N=4,107). Respondents were asked, “Do you favor or oppose allowing the use of
electronic vapor products in indoor public places such as workplaces, restaurants,
and bars?” Respondents were classified as opposing the idea if they responded
“strongly oppose” or “somewhat oppose” (versus “somewhat favor” or “strongly
favor”). Descriptive statistics were calculated overall and by sex; age; race/eth-
nicity; education; income; U.S. region; EVP use; cigarette smoking; other tobacco
product use; tobacco product use among others living in the household; and rules
about EVP use inside personal vehicles or homes. Multivariate Poisson regression
was used to calculate adjusted prevalence ratios (aPR) of opposition. RESULTS:
Overall, 82.4% of adults strongly or somewhat opposed the use of EVPs in indoor
public places, compared to 28.0% of current (past 30-day) EVP users and 54.9%
of current cigarette smokers. The adjusted likelihood of opposition was significant-
ly lower among current (aPR=0.50) and former (aPR=0.89) EVP users compared
with never users, and among current cigarette smokers (aPR=0.84) compared
with never smokers. Opposition was higher among those who do not permit EVP
use inside their personal vehicles (aPR=1.19) or homes (aPR=1.44) compared
with those who permit EVP use in those settings. CONCLUSION: More than 8 in
10 adults, including over one-quarter of EVP users, oppose allowing EVP use in
indoor public places. Including EVPs in smokefree policies protects bystanders
from the health risks of both secondhand smoke and EVP aerosol exposure.

FUNDING: None

CORRESPONDING AUTHOR: Teresa Wang, Centers for Disease Control and
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PAPER SESSION 2: TOBACCO PRODUCT
WARNINGS: RESEARCH TO POLICY

HOPE + SHAME = GREATER INTENTIONS TO QUIT: EMOTIONAL
RESPONSES TO EXPERIMENTAL CIGARETTE WARNING LABELS

Lucy Popova*, Daniel Owusu, Katherine Masyn, Georgia State University, GA,
USA

OBJECTIVE: Pictorial warning labels are effective because they are emotional.
While warning labels, like other fear appeals, evoke multiple emotions, we do not
know the role of discrete emotions in smokers’ perceptions and intentions. Past
studies examined negative emotions in general, or fear and disgust, leaving oth-
er discrete emotions largely unexplored. We evaluated to what extent discrete
emotional responses to cigarette warning labels are related to intentions to quit
and perceived harm of smoking. METHODS: A national sample of 2,700 adult
non-smokers, transitioning smokers (quit smoking in the past 2 years or currently
trying to quit), and current smokers (n=900 for each group) were randomized to
see either higher-emotion or lower-emotion pictorial warning labels, or current US
cigarette warnings (control) and reported how much they felt sad, angry, afraid,
guilty, disgusted, worried, ashamed, hopeful, confused, and amused. Data were
analyzed using linear regression models, controlling for demographics, pre-ex-
posure quit intentions and experimental condition. RESULTS: Intentions to quit
smoking in the next 6 months were related to higher hope (Beta = 0.17) and worry
(0.16) and lower anger (-0.13) and confusion (-0.12) while looking at labels. Sim-
ilar results were seen for intentions to quit in the next month; shame was also
positively related (0.26). Greater perceived harm of cigarettes was related to high-
er sadness (0.08), guilt (0.06), disgust (0.05) and hope (0.05) and lower anger
(-0.06), amusement (-0.06), and confusion (-0.07). Those reporting greater worry
(0.19), hope (0.18), and guilt (0.12) and less anger (-0.08) and confusion (-0.09)
rated labels as more effective regardless of condition. DISCUSSION: Less-studied
emotions (such as hope and shame) can be used in anti-smoking messages to
motivate quitting. Anger was counter-productive and likely reflects the reactance
to these warnings. Studies on anti-tobacco messages should evaluate the role of
discrete emotions other than fear and disgust and assess the role of positive emo-
tions, such as hope, in combination with negative emotions prominently featured
in anti-tobacco communications.

FUNDING: Federal

CORRESPONDING AUTHOR: Lucy Popova, Georgia State University, GA, USA,
Ipopoval@gsu.edu

PA2-2

EFFECTS OF VISUAL FEATURES IN GRAPHIC TOBACCO
WARNING LABELS ON QUITTING INTENTION: A LEAST
ABSOLUTE SHRINKAGE AND SELECTION OPERATOR (LASSO)
APPROACH

Sijia Yang*, Jazmyne Sutton, Joseph Cappella, University of Pennsylvania, PA,
USA

SIGNIFICANCE: Previous research on graphic tobacco warning labels (GTWLs)
tends to narrowly focus on a small number of labels and a limited set of visu-
al features. By employing regularized regression (LASSO), the current research
identified persuasive visual features out of more than 60 features coded from 319
GTWLs—the largest set studied in the literature to date. Compared with standard
analytical approaches, lasso regression avoids the risk of overfitting and provides
evidence for out-of-sample effectiveness of identified visual features. METHODS:
GTWLs (N = 319) were collected from online databases including GTWLs imple-
mented on cigarette packs in English-speaking countries and other print anti-to-
bacco warning messages. The research team coded these GTWLs extensively
and identified more than 60 content features. Current adult smokers (N = 1378,
mean age 44 years, 57.6% females, and 87% white) each viewed a random selec-
tion of six GTWLs. After viewing all GTWLs, participants reported quitting intention
in the next 30 days averaged across six items (e.g., “Try to quit smoking”, “Call
a smoking quit-line”, a = .72). For each coded visual feature, its presence across
six viewed GTWLs was summed up per smoker. Lasso regression was employed
to model relationships between aggregated visual features and quitting intention,
with 10-fold cross-validation to determine the optimal value for the penalty param-
eter that minimizes predictive errors. RESULTS: The inclusion of oral damages,
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diseased body parts, and text in multiple places in GTWLs increased smokers’
quitting intention, whereas presenting female characters, fixating text in the center,
and using computer-generated images decreased quitting intention. Comparisons
with ordinary least squares regression results were also offered. Conclusion, The
combination of a large set of GTWLs, randomized multiple message design, and
LASSO regression, provided methodological rigor to identify GTWL visual features
predictive of quitting intention. Identified visual features likely to either increase or
decrease quitting intention are of relevance for FDA's design of the next generation
GTWLs.
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CORRESPONDING AUTHOR: Sijia Yang, University of Pennsylvania, PA, USA,
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THE IMPACT OF HEALTH WARNING LOCATION, FRAMING, TYPE,
IMMEDIACY, AND SEVERITY ON VISUAL ATTENTION AND SELF-
REPORTED AVOIDANCE

Olivia Maynard*!, Carlos Sillero-Rejon', Ute Leonards', Janet Hoek?, Benjamin
Toll®, Harry Gove*, Isabel Willis', Rose Barry’, Abi Robinson’, Marcus Munafo’,
"University of Bristol, United Kingdom, 2University of Otago, New Zealand, *Medical
University of South Carolina, SC, USA, *University of Bath, United Kingdom

BACKGROUND: Using eye-tracking technology, we have previously shown that
daily smokers avoid health warning labels (HWLs). Given HWLs’ importance in
communicating risk, reducing appeal and deterring uptake, reducing HWL avoid-
ance is an important area of research. Over four eye-tracking studies, we exam-
ined the impact of HWL location (Study 1), framing (Study 2), immediacy (Study
3) and severity (Study 4) on visual attention and self-reported avoidance. METH-
ODS: All studies used unfamiliar HWLs; the number of fixations to HWL vs. brand-
ing was the primary outcome. In Study 1, participants (n=36) were shown HWLs
on the upper or lower half of a cigarette pack. In Study 2 (n=117), HWLs presented
the negative consequences of smoking (i.e., loss-framed) or positive benefits of
quitting (i.e., gain framed). In Study 3 (n=75), the HWLs depicted short-term or
long-term consequences of smoking and in Study 4 (n=79), HWLs presented mod-
erately- or highly-severe images. In Studies 2-4 we also assessed self-reported
avoidance of HWLs. RESULTS: In Study 1, visual attention to HWLs was greater
when these appeared on the upper vs. the lower half of the pack. In Study 2, we
found higher self-reported avoidance of loss-framed vs. gain-framed HWLs, but
little evidence for a difference in visual attention to these HWLs. In Study 3, we
observed greater self-reported avoidance of long-term vs. short-term HWLs, but
paradoxically, greater visual attention to the long-term HWLs. Study 4 found great-
er avoidance of highly severe HWLs vs. moderately severe HWLs, but no differ-
ence in visual attention to these HWL types. CONCLUSIONS: Our two measures
of HWL avoidance (explicit self-report and implicit eye-tracking) obtained different
outcomes, suggesting that these measure different constructs. Visual avoidance
of HWLs indicates disengagement with (i.e. genuine lack of attention to) that HWL,
while self-reported avoidance may show engagement with a HWL (i.e. cognitive
processing and elaboration). We therefore suggest that HWLs should be located
on the upper half of the pack, and should use loss-framed, long-term, highly-se-
vere images to increase engagement.

FUNDING: Nonprofit grant funding entity

CORRESPONDING AUTHOR: Olivia Maynard, University of Bristol, United King-
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HOW DO CONVERSATIONS ABOUT PICTORIAL CIGARETTE
PACK WARNINGS IMPACT QUIT ATTEMPTS? A MULTIPLE
MEDIATIONAL ANALYSIS OF A RANDOMIZED CONTROLLED
TRIAL

Jennifer Morgan*', Shelley Golden?, Seth Noar?, Kurt Ribisl?, Brian Southwell®,
Michelle Jeong?, Marissa Hall?, Noel Brewer?, 'University of Pennsylvania, PA,
USA, 2University of North Carolina at Chapel Hill, NC, USA, 3RTI international,
NC, USA

SIGNIFICANCE: Pictorial warnings elicit more quit attempts than text-only warn-
ings. Conversations about the warnings may mediate this relationship. We sought
to establish whether smokers’ conversations about warnings explain the effect of
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pictorial warnings on quit attempts. METHODS: US adult smokers (n=2,149) par-
ticipated in a controlled trial that randomly assigned them to have their cigarette
packs labeled with pictorial or text-only warnings for four weeks. Surveys were
completed at baseline and at the subsequent four weekly visits and assessed the
number of conversations sparked by pictorial warnings, theoretical mechanisms,
and conversational content at each visit. Analyses used structural equation model-
ing to test our theorized mediational model. RESULTS: The number of conversa-
tions about the warnings mediated the positive relationship between exposure to
pictorial warnings and quit attempts (p<.001). In serial mediation analysis examin-
ing possible theoretical mechanisms, the number of conversations was associated
with greater cognitive elaboration, which in turn was associated with more quit
attempts (p<.05). Examining the role of conversation content showed that con-
versations about negative emotional reactions to the warnings mediated the path
from warnings to quit attempts (p<.05), while conversations about other topics did
not. CONCLUSIONS: Conversations about pictorial warnings are one way that
pictorial warnings influence quit attempts, and these results indicate that cognitive
elaboration is a possible theoretical mechanism that explains why. Furthermore,
what people say during their conversations about the warnings matters; conversa-
tions about negative emotional reactions to the warnings influence quit attempts
while other topics do not. These results support designing warnings that increase
conversations about the warnings.

FUNDING: Academic Institution; Federal

CORRESPONDING AUTHOR: Jennifer Morgan, University of Pennsylvania, PA,
USA, jennifer.morgan@asc.upenn.edu

ASSESSING CIGARETTE PACKAGING AND LABELING POLICY
EFFECTS ON EARLY ADOLESCENTS: RESULTS FROM A
DISCRETE CHOICE EXPERIMENT

James Thrasher*!, Farahnaz Islam', Edna Arillo-Santillan?, Inti Barrientos-
Gutierrez?, Victoria Lambert!, Yoo Jin Cho', Ramzi Salloum?, Jordan Louviere?*,
"University of South Carolina, SC, USA, 2National Institute of Public Health,
Mexico, *University of Florida, FL, USA, “University of South Australia, Australia

SIGNIFICANCE: Countries have increasingly adopted larger pictorial warnings,
plain packaging, and flavor bans. In international litigation, tobacco industry ex-
perts critique public health research methods that support these policies, claiming
that discrete choice experiments (DCEs) are more valid. This study used a DCE
to assess the effects of key packaging and labeling attributes on Mexican adoles-
cents. METHODS: A DCE was conducted with 4321 middle-school students in
Mexico, where pictorial warnings cover 30% of the front of packs. Experimental
manipulations included: warning topic (emphysema, oral cancer); warning size
(30% vs 75%); brand (Camel, Marlboro, Pall Mall); tobacco flavor (menthol, reg-
ular); flavor capsules (0, 1, 2); marketing claims (e.g., reduced odor); plain pack-
aging (with vs without logos, design elements or colors). An alternative-specific
block design was used, with 48 contrasting sets of 3 packs (each from a different
brand family). Participants were randomly assigned to evaluate 8 sets. For each
set, participants indicated which packs were most and least: attractive; of interest
for trial; and harmful. All evaluations included a “no difference” option, and only
participants who chose at least one pack across choice sets were included in
the analysis (n=3318 for attractiveness; n=2268 for interest in trial; n=2361 for
harm). After effects coding pack options (1=most; -1=least; 0=other), linear mixed
models were used to evaluate the impact of pack characteristics on choices. RE-
SULTS: Plain packaging had the strongest effect on reducing pack attractiveness
(B=-0.15; p<0.001) and interest in trial (B=-0.06; p<0.001). For these outcomes,
larger warning size had the second strongest effect on attractiveness (B=-0.09;
p<0.001) and interest in trial (B=-0.04; p<0.001), although it had the strongest
effect on relative harm (B=0.01; p=0.001). Tobacco flavor (menthol) and flavor
capsules had weaker, but positive significant influences on appeal and interest.
CONCLUSIONS: Study results indicate that increasing pictorial warning label size,
adopting plain packaging, and banning flavors will reduce the appeal of smoking
for Mexican adolescents.
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PAPER SESSION 3: CONTEXTUAL,
BEHAVIORAL, AND DEMOGRAPHIC
PREDICTORS OF SMOKING CESSATION
SUCCESSES

SCHOOL-LEVEL DISADVANTAGE AND FAILED CESSATION
TREATMENT AMONG ADOLESCENT SMOKERS

Kimberly Horn*', Maliha Ali', Tiffany Gray', Andrew Anesetti-Rothermel?, Steven
Branstetter’, 'Milken Institute School of Public Health, George Washington
University, DC, USA, 2Schroeder Institute at Truth Initiative, DC, USA, °The
Pennsylvania State University, PA, USA

SIGNIFICANCE: While understanding factors that lead to successful adolescent
smoking cessation are necessary, it is also prudent to determine conditions that
contribute to cessation failure. The present study posits that adolescents’ proxi-
mal environments—such as schools—may influence the cessation treatment out-
comes. METHODS: Using aggregated and geographically referenced data from
multi-year school-based cessation trials in 5 states, the present study developed
and applied a tobacco-specific socio-spatial model inclusive of Hierarchical Lin-
ear Modeling. Specifically, this novel approach spatially joined individual data files
(n=8,855) with measures of school (n=807) and county socio-economic factors.
Once linked multi-level analyses explored the extent to which cessation treatment
failure was explained by the interplay of individual, school and county level factors.
Treatment was deemed as failing to meet its primary goals if participants contin-
ued to smoke cigarettes, measured 3-months post baseline. RESULTS: Ten per-
cent of the variation in cessation treatment failure was attributable to school-level
variables. Controlling for myriad variables associated with cessation, adolescent
smokers were more likely to experience failure to quit in a) school districts with
large percentages of the population having less than a high school education and
b) schools with a higher ratio of students to teachers. The strength of the relation-
ship between cessation self-efficacy and treatment success was further weakened
among adolescents attending schools with a higher percentage of students eligible
for free and reduce lunch programs. CONCLUSIONS: This study suggests that
specific place-based factors such as school-level socio-economic disadvantage
may reduce the benefits of tobacco cessation interventions, despite adolescents’
high levels of self-efficacy to quit. Understanding the interplay of proximal school
environments and individual-level factors may provide insights to educators, policy
makers, and practitioners into the complexities that inhibit or strengthen an adoles-
cent’'s smoking cessation treatment experience.
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IN-THE-MOMENT CONTEXTUAL INFLUENCES ON “TRYING TO
QUIT” EPISODES AMONG YOUNG ADULT SMOKERS

Andrea Villanti*', Amanda Johnson?, Donald Hedeker®, Robin Mermelstein?,
"University of Vermont, VT, USA, 2Truth Initiative, DC, USA, 3The University of
Chicago Biological Sciences, IL, USA, “University of lllinois at Chicago, IL, USA

SIGNIFICANCE: Studies in young adults indicate that situational contexts, includ-
ing smoking by others and drinking alcohol, are strongly correlated with smoking
behavior. Some contexts may also facilitate cessation; however, this has received
little attention. METHODS: The purpose of this study was to examine correlates of
“in the moment” trying to quit smoking episodes data collected in a subsample of
young adults (n=43) recruited in the Chicago, IL metropolitan area who respond-
ed to all four types of using ecological momentary assessment (EMA) events: 1)
random prompts, 2) smoke events, 3) “can’t smoke — other reason,” and 4) “can’t
smoke — trying to quit” over two waves of data collection. Correlates examined
were being at home, with others, others smoking nearby, smoking allowed in the
location, the use of alcohol and marijuana in the hour prior to the report, and mood
prior to the report. Mixed effects hierarchical multinomial logistic regression models
compared between and within-subject differences for smoke events, can’t smoke
— other reason events, and trying to quit events to random prompts. Each model
controlled for gender, wave, and weekend (vs. weekday) reporting and allowed
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for random subject effects and correlations between random effects. RESULTS:
There were no between-subject effects of being at home, with others, or alcohol/
marijuana use on “trying to quit” events. However, significant within-subject effects
were present for several mood variables. Compared to random prompts, higher
negative affect (OR 1.13), being tired (OR 1.12), being bored (OR 1.12), and re-
porting the urge to smoke (OR 1.39) were associated with higher odds of report-
ing a “can’t smoke — trying to quit” event. A higher positive affect was associated
with lower odds (OR 0.87) of a “trying to quit” event. These relationships were
also present in the “can’t smoke — other reason” reports compared to the random
prompts. CONCLUSIONS: Findings from this study highlight that mood, rather
than social context, is correlated with non-smoking events among young adult
smokers. Interventions designed to improve or stabilize mood in-the-moment may
improve longer-term bouts of abstinence.
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A SOCIO-SPATIAL APPROACH TO BROADENING EXPLANATIONS
OF ADOLESCENT TOBACCO CESSATION OUTCOMES

Kimberly Horn*', Maliha Ali', Tiffany Gray', Andrew Anesetti-Rothermel?,
Steven Branstetter®, 'George Washington University - Milken Institute School of
Public Health, DC, USA, 2Schroeder Institute at Truth Initiative, DC, USA, 3The
Pennsylvania State University, PA, USA

SIGNIFICANCE: While individual-level factors associated with adolescent to-
bacco cessation are important, it is also important to understand the influence of
a multitude of socio-environmental factors. The complexities of tobacco control
necessitate innovative models to explain these broader influences. Armed with
knowledge of ‘potent’ factors, tobacco control experts can assess which factors
are malleable to policies and interventions to increase success. To address this
need, we established a socio-spatial model to explain how person, place, and so-
cial factors influence smoking cessation among adolescents enrolled in cessation
programming. The innovation of this study was in the application of a multi-level
socio-spatial model to predict individual cessation outcomes. We describe steps
involved in developing the approach and lessons learned. METHODS: Geograph-
ically referenced measures of physical and social environments from three sepa-
rate databases (state-level, county-level, school-level) were spatially joined with
individual-level data (N=8,855) from an adolescent cessation program delivered in
five diverse states, 1997-2012 to form a relational database. Multilevel analysis in-
clusive of HLM and GIS explored the extent to which cessation outcomes were ex-
plained by the interplay of multi-level factors. CONCLUSIONS: The socio-spatial
approach demonstrated how a range of socio-environmental factors dynamically
interrelate to influence individual adolescents’ cessation of tobacco. This approach
allowed us to uncover how a change in one socio-environmental level can change
another level nested within. The model, for instance, identified that 10% of individ-
ual-level failure to quit was attributable to school-level disadvantage, irrespective
of individual-level motivation. The approach illuminated various interactions that
occurred at the school-level and more precisely, what factors (e.g., student-teach
ratios, enrollment size) within the schools were most influential. The study offers
valuable lessons for future applications of this model. Methods as presented may
allow us to track upstream “causes of the causes” that lead to individual tobacco
cessation failure.
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DYNAMIC PATTERNS OF SELF-EFFICACY AND QUITTING
SMOKING: AN ECOLOGICAL MOMENTARY ASSESSMENT STUDY

Claire Spears*!, Liang Li?, Christine Vinci®, Cho Lam*, David Wetter*, 'Georgia
State University School of Public Health, GA, USA, 2The University of Texas MD
Anderson Cancer Center, TX, USA, 3Moffitt Cancer Center, FL, USA, “University
of Utah and the Huntsman Cancer Institute, UT, USA

SIGNIFICANCE: Self-efficacy (confidence in one’s ability to abstain from smoking)
plays a key role in theories of smoking cessation. However, the assessment of
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self-efficacy can be problematic given that it is conceptualized as context-specific.
There is a high degree of intra-individual variability in self-efficacy, and dynamic
patterns of self-efficacy during a quit attempt (e.g., increasing/decreasing levels;
volatility) may predict smoking behavior. This study used ecological momentary
assessment (EMA) to examine whether trajectories of self-efficacy predict absti-
nence. METHODS: Participants were 258 adult smokers (32% Caucasian, 33%
African American, 33% Hispanic) receiving cessation treatment. For 6 days after
the quit date, participants completed up to 4 daily random EMAs to rate their ab-
stinence self-efficacy. For each participant, the mean, slope, and volatility were
calculated for the 6-day self-efficacy trajectory, controlling for number of cigarettes
per day. Biochemically-confirmed 24-hour abstinence was assessed at 1 and 4
weeks post-quit. Associations between EMA parameters (in separate and com-
bined models) and abstinence at weeks 1 and 4 were examined, controlling for
demographics and quit day abstinence. RESULTS: In separate models predict-
ing week 1 abstinence, higher mean self-efficacy (p=.017) and increasing slope
(p=.007) predicted higher likelihood of abstinence, and greater volatility (p=.055,
approaching significance) predicted lower abstinence. However, in a combined
model, only increasing slope (p=.018) predicted higher abstinence. In predicting
week 4 abstinence, only increasing slope predicted higher abstinence, both in sep-
arate (p<.001) and combined (p=.001) models. CONCLUSIONS: Over and above
higher mean self-efficacy and less volatility, steeper increases in self-efficacy over
the first week predicted abstinence at both 1 and 4 weeks after quitting, suggesting
that individuals who feel increasingly confident over the course of the first week
are more likely to successfully quit. Research should continue to study not only
general levels of self-efficacy but also dynamic patterns of self-efficacy as they
relate to lapse and relapse.
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MENOPAUSAL STATUS IS ASSOCIATED WITH FAILURE TO QUIT
SMOKING IN A 10-YEAR EPIDEMIOLOGICAL SAMPLE: RESULTS
FROM THE STUDY OF WOMEN’S HEALTH ACROSS THE NATION
(SWAN)

MacKenzie Peltier*, Sherry McKee, Yale University School of Medicine, CT, USA

SIGNIFICANCE: Smoking rates remain relatively high among 45-65 year old fe-
males, despite increased smoking-related health concerns in this population. To
date, no study has examined transitions in smoking behaviors across premeno-
pausal, (early/late) peri-menopausal, and postmenopausal females. This infor-
mation may provide necessary insights to help develop targeted interventions for
cessation among females during the menopausal transition. The present study
sought to investigate the effect of menopausal status on quitting versus contin-
ued smoking behavior over a 10-year period. METHODS: Participants included
3,225 midlife (42-52 years old at enroliment) females who were followed annually
in the SWAN, a 10-year multi-wave longitudinal, epidemiological dataset, which
assessed for changes in smoking (smoking vs not smoking since last assess-
ment) and menopausal statuses yearly (surgical menopause, post-menopause,
late peri-menopause, early peri-menopause and premenopause). Age was in-
cluded as a covariate in all analysis. RESULTS: Overall, results demonstrated
that women who are late peri- or post-menopausal had decreased likelihood of
quitting smoking in the following year, when compared to premenopausal women.
For example, post-menopausal status at waves 2 through 8 was associated with
reduced odds of quitting smoking in the following year (OR’s ranging from 0.21-
0.46). Additionally, women in late peri-menopause also had decreased likelihood
of quitting smoking (waves 2 through 6; OR’s ranging from 0.30-0.47) compared
to premenopausal women. CONCLUSIONS: Menopausal status was associated
with reduced odds of quitting across the menopausal transition. RESULTS: such
as these provide evidence that the hormonal, psychosocial and/or physical chang-
es unique to postmenopausal status are associated with a reduced ability to quit
smoking. These findings provide insight on the importance of targeting subgroups
within the menopausal transition, particularly postmenopause, when developing
novel cessation interventions.

FUNDING: Federal; T32DA007238, P50DA033945

CORRESPONDING AUTHOR: MacKenzie Peltier, Yale University School of Med-
icine, CT, USA, mackenzie.peltier@yale.edu
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INCREASING THE DOSE OF NICOTINE REPLACEMENT
TREATMENT TO INDIVIDUAL NEEDS: A PILOT STUDY

Dunja Przulj*!, Luis Wehbe?, Felicitas Fernandez Voena?, Jaquelina Herrera?,
Mariana Gonzalez?, Hayden McRobbie!, 'Queen Mary University of London,
United Kingdom, 2Fundacién Enfisema, Argentina

Significance Nicotine replacement treatment (NRT) is widely used for smoking
cessation but its efficacy is modest. This may be, in part, because many smokers
receive less nicotine from NRT than smoking. There is some evidence that higher
dosing and the use of NRT prior to quitting may help, where NRT may lessen the
desire to smoke by weakening the conditioned link between smoking behaviour
and nicotine reward. A promising approach would be to increase the NRT dose
prior to quitting, with the aim of achieving nicotine levels which make smoking
unrewarding or even aversive. The objectives of this study were to examine the
feasibility and potential efficacy of an individualised, increasing NRT dosing regi-
men for smoking cessation. METHODS: Fifty smokers were instructed to gradually
increase the dose of nicotine patches (up to 84mg) based on individual reactions
(enjoyment of smoking or nausea) over four weeks prior to quitting, followed by
gradual reduction to standard dose (21mg) over three weeks post-quit. We mea-
sured the number progressing through each stage of dosing, treatment adher-
ence, user ratings, adverse effects, changes in CO, cigarettes smoked per day
(cpd), and enjoyment of smoking before quitting, and abstinence rates post-quit.
RESULTS: High-dose nicotine patch use whilst smoking was well-tolerated. 36,
9, and 3 smokers used 84mg, 63mg, and 42mg, respectively. One smoker could
not increase patch dose and one withdrew before commencing treatment. An in-
creasing patch dose was associated with a significant decrease, between baseline
and quit date, in mean rating of enjoyment of smoking (3.0 to 1.9, p<0.001), cig-
arette consumption (20.5 to 6.3 cpd, p<0.001), and CO in expired breath (19.4 to
9.7ppm, p<0.001). Overall 41 (82%) of participants were abstinent (CO validated)
from smoking at 4-week follow-up. CONCLUSIONS: Individualising the dose of
nicotine required to reduce the enjoyment of smoking prior to quitting is a feasible
approach and may improve short-term quit rates. This approach should be exam-
ined in a randomised controlled trial.

FUNDING: Pharmaceutical Industry

CORRESPONDING AUTHOR: Dunja Przulj, Queen Mary University of London,
UK, d.przulj@gmul.ac.uk

OPTIMIZING SMOKING TREATMENT ON BOTH EFFECTIVENESS
AND COST AS PART OF THE MULTIPHASE OPTIMIZATION
STRATEGY (MOST)

Megan Piper*!, Stevens Smith’, Linda Collins?, Daniel Bolt', David Fraser?, Marlon
Mundt', Michael Fiore', Timothy Baker!, 'University of Wisconsin - Madison, WI,
USA, 2The Pennsylvania State University, PA, USA

While abstinence is a critical treatment outcome, translation into real-world clini-
cal practice in primary care settings requires that smoking cessation interventions
be affordable for patients and cost-effective for healthcare systems. One step in
the Multiphase Optimization Strategy (MOST) is the selection of promising com-
binations of intervention components based on a targeted, optimization criterion.
In the current research, we used data from a 2x2x2x2x2x2 factorial screening
experiment (N=637) conducted in primary care clinics to select promising compo-
nent combinations based on a criterion of cost-effectiveness. We used estimated
abstinence rates for each treatment condition and the costs derived from the Med-
icaid portal for providing the treatment per protocol to estimate the cost/quit for
the 10 intervention combinations with the highest estimated 26-week self-reported
abstinence rates (40-54%). The two treatment combinations with the lowest cost/
quit for the healthcare payer (<$770) were: 1) 3 weeks of prequit and 8 weeks of
postquit nicotine patch+gum and 6 counseling sessions, and 2) 3 weeks of prequit
patch, 8 weeks of postquit patch+gum, and 3 prequit and 3 postquit phone coun-
seling sessions. These data were compared to a treatment that was optimized
based on effectiveness alone and that was evaluated in a randomized controlled
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trial (RCT: N=623). This RCT compared an Abstinence-Optimized Treatment (A-
OT; 3 in-person and 8 phone counseling sessions, automated medication adher-
ence calls, and 26 weeks of patch+gum) developed using MOST with a Recom-
mended Usual Care treatment (R-UC; 1 in-person counseling session, referral to
a quitline, and 8 weeks of nicotine patch). The A-OT had higher cost/quit ($2270)
while the R-UC had a lower cost/quit ($660) but a low abstinence rate (18%). We
also estimated cost-effectiveness using costs based on treatment utilization. This
research illustrates treatment optimization based on cost-effectiveness, contrasts
it with effectiveness-based optimization, and suggest that the former optimization
criterion holds promise for identifying treatments that are attractive to healthcare
systems and appropriate for primary care.

FUNDING: Federal

CORRESPONDING AUTHOR: Megan Piper, University of Wisconsin - Madison,
WI, USA, mep@ctri.wisc.edu

PREDICTING SUCCESSFUL QUITTERS: A CLASSIFCATION-
BASED APPROACH TO GROUP CBT RESPONDERS

Lara Moody*!, Allison Tegge?, Elan Perry', Christine Sheffer®, Warren Bickel’,
"Virginia Tech Carilion Research Institute, VA, USA, 2Virginia Tech, VA, USA,
SRoswell Park Cancer Institute, NY, USA

SIGNIFICANCE: Early identification of treatment responders benefits the health-
care system. Patients benefit by efficiently reaching their goals (e.g., smoking ces-
sation) while burden is reduced on providers by streamlining patients to treatments
that work. Here, we identify key characteristics to predict outcome in group cog-
nitive behavioral therapy (CBT). METHODS: Two cohorts (C1: N=107, C2: N=87)
of cigarette smokers completed a 6-week protocol for smoking cessation. Gener-
alized estimating equations were used to identify baseline predictors of treatment
outcome based on breath CO and urine cotinine at post-treatment and 3-month
follow-up in C1. Significant measures were then entered as candidate variables
to train classification trees to predict quit status. The resulting classification trees
were used to predict outcomes following treatment and at follow-up in the out-of-
sample C2 participants. RESULTS: Significant baseline predictors included rate of
delay discounting, the Locus of Control Scale, and the Fagerstrom Test of Nicotine
Dependence among other variables. Classification trees predicting quit status at
post-treatment and 3-month follow-up were constructed using significant predic-
tors for CO and cotinine, respectively. The first split in three of the four trees was
delay discounting (average split point: In(k) = -7.33). The C1 (training) participants
were correctly classified 78% of the time and the C2 (validation) participants were
correctly classified 66% of the time. CONCLUSIONS: The current study provides
a first step to personalized care for smoking cessation by identifying baseline
characteristics of treatment responders. These classification-based analyses are
readily translated into algorithms to predict patient treatment outcomes in group
CBT. Future work is needed to identify individuals that are likely to be successful in
distinct treatments beyond group CBT.

FUNDING: Federal

CORRESPONDING AUTHOR: Lara Moody, Virginia Tech Carilion Research Insti-
tute, VA, USA, lamoody3@gmail.com

EVALUATION OF A WEIGHTED GENETIC RISK SCORE MODEL
FOR THE PREDICTION OF NICOTINE METABOLISM

Ahmed El-boraie*!, Taraneh Taghavi', Meghan Chenoweth', Caryn Lerman?, Neal
Benowitz®, Rachel Tyndale', 'University of Toronto, ON, Canada, 2University of
Pennsylvania, PA, USA, 2University of California, San Francisco, CA, USA

SIGNIFICANCE: The Nicotine Metabolite Ratio (NMR, 3-hydroxycotinine/cotinine)
is an index of CYP2A6's nicotine metabolic inactivation, associated with smok-
ing behaviours and cessation treatment outcomes. Heritability estimates for NMR
range from 60 to 80%. Genome-wide association (GWA) studies of NMR indi-
cate ~98% of hits are in/near CYP2A6;, GWAS-identified CYP2A6 novel variants
can explain a distinct portion of NMR variation. Our aim was to integrate GWAS
CYP2A6 novel variants with established variants to create a genetic risk score
(GRS) to predict CYP2A6 activity/NMR from CYP2A6 genotypes. METHODS:
Training set: N=935 treatment seeking European-American smokers recruited to
the Pharmacogenetics of Nicotine Addiction and Treatment (PNAT) Clinical Trial,
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with NMR biomarker measures. Laboratory-based pharmacokinetic study: N=99
European-American smokers and non-smokers. 6-hour NMR ratios were derived
from oral administration of deuterium-labeled nicotine(d2). NMR was determined
in plasma by LC-MS/MS. An additive weighted genetic risk score (WGRS) was
calculated as the sum of risk alleles multiplied by their effect sizes (betas were
estimated from frequentist additive linear regression models). RESULTS: The fi-
nal model contained 7 genetic variants, including independent GWAS signals and
established CYP2A6 variants. In the training set, the 7-variant wGRS explained
36.7% of the variance in the NMR phenotype. The wGRS model explained 33.1%
of the variance in NMR-d2. The model also shows reasonable effectiveness in
explaining alternative measures of nicotine metabolism including cotinine-d2/nic-
otine-d2+cotinine-d2, explaining 24.1% of the variance. The wGRS compared fa-
vourably to other earlier gene scores (Bloom et al., 2011). CONCLUSIONS: Here
we present a simple 7-variant approach to translate CYP2A6 genotypes into a
gene activity score that improves on previous approaches in predicting CYP2A6
activity. The final WGRS model provides improved predictive power in both ad libi-
tum, and laboratory-based, measures of nicotine metabolism. This model can be
utilized in studies looking to study the influence of CYP2A6 activity in the absence
of metabolite quantification.

FUNDING: Federal

CORRESPONDING AUTHOR: Ahmed El-boraie, University of Toronto, ON, Can-
ada, ahmed.elboraie@mail.utoronto.ca

CAN WE INCREASE SMOKING CESSATION MEDICATION
ADHERENCE AND DOES IT MATTER?

Tanya Schlam*, Timothy Baker, Jessica Cook, Todd Hayes-Birchler, Daniel Bolt,
Stevens Smith, Michael Fiore, Megan Piper, University of Wisconsin - Madison,
WI, USA

SIGNIFICANCE: Adherent use of smoking cessation medication is strongly relat-
ed to abstinence, but it has proven difficult to improve adherence and show this
improves outcomes. This study examined, to the best of our knowledge, the most
comprehensive data to date on cessation medication adherence, derived from
electronically monitored nicotine gum use collected as part of a factorial experi-
ment. This study characterized use patterns, examined the effects of adherence
and cessation intervention components on medication adherence, and tested
whether adherence was related to cessation success. METHODS: Smokers moti-
vated to quit (N = 513; 59% female; 87% Caucasian) participated in a 2x2x2x2x2
factorial experiment evaluating: 1) Medication Adherence Counseling vs. None; 2)
Automated Medication Adherence Calls vs. None; 3) Electronic Medication Moni-
toring with Feedback and Counseling vs. e-Monitoring Alone; 4) 26 vs. 8 Weeks of
Nicotine Patch + Nicotine Gum; and 5) Maintenance Counseling vs. None. Med-
ication adherence was assessed over the first 6 weeks of the quit attempt via an
electronic medication dispenser (nicotine gum) and timeline follow-back (nicotine
patch). RESULTS: In the first 6 weeks of the quit attempt, 12% of participants used
no patches or gum, and 40% used the patch every day. Participants used a mean
of 2.3 pieces/day of gum, less than half the recommended amount. Only 1.4% of
participants used both the patch and gum adherently every day in the 6 weeks
post-target quit day. E-Monitoring Counseling increased gum use (from 1.9 to 2.6
pieces/day; p < .001) but did not increase abstinence. Consistent patch and gum
use in the first 6 weeks were each associated with higher point-prevalence absti-
nence rates through 1 year (e.g., abstinence rates were ~20 percentage points
higher for those using the patch on at least 95% of days versus on 25-94% of
days). Conclusions: This large experiment with electronic monitoring of nicotine
gum adherence showed that e-Monitoring Counseling increased gum use but did
not increase abstinence. Adherence to patch and nicotine gum was strongly relat-
ed to abstinence, but the causal basis of this relation is unclear.

FUNDING: Federal

CORRESPONDING AUTHOR: Tanya Schlam, University of Wisconsin - Madison,
WI, USA, trschlam@ctri.wisc.edu
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PAPER SESSION 5: SOCIAL AND

ENVIRONMENTAL FACTORS FOR

TOBACCO USE AMONG SPECIAL
POPULATIONS

TOBACCO ABSTINENCE POTENTIATES ATTENTIONAL BIAS
TOWARD RACIAL DISCRIMINATION-RELATED STIMULI IN
AFRICAN AMERICAN SMOKERS

Mariel Bello*!, Nicholas Goldenson?, Ellen Galstyan?, Matthew Kirkpatrick?,
Junhan Cho?, Raina Pang?, Adam Leventhal?, 'University of Southern California,
CA, USA, 2Keck School of Medicine, University of Southern California, CA, USA

SIGNIFICANCE: Nicotine has been proposed to have a ‘sociopharmacological
effect of reducing the extent to which sociocultural stressors (e.g., racial discrim-
ination, neighborhood deprivation and problems) are distracting and distressing
in minority populations. However, it is unknown whether tobacco abstinence may
unmask and potentially exacerbate the attentional biases toward racial discrim-
ination in minority smokers. In the present laboratory study, we examined the
effect of tobacco abstinence on attentional processing of racial discrimination-re-
lated (vs. neutral-matched) stimuli in a sample of African American daily cigarette
smokers. METHODS: African American smokers (N = 404; 32% female; M age
= 51 years old) completed a baseline session and two counterbalanced experi-
mental sessions in which smoking abstinence was manipulated (16-hr smoking
abstinence vs. non-abstinent). At both experimental sessions, participants com-
pleted a modified emotional Stroop task in which they identified the color of racial
discrimination-related words and neutral words presented in randomized order.
Multi-level models assessed fixed effects of word-type (discrimination vs. neutral),
abstinence (abstinent vs. non-abstinent), and the word-type x abstinence interac-
tion. RESULTS: We found that participants exhibited greater response times to
trials with racial discrimination-related stimuli compared to neutral-matched stimuli
(i.e., a ‘Stroop effect’: 803.22 — 766.63 milliseconds [ms] = 36.59 ms, p < .0001).
We also found that participants had significantly longer response latencies to racial
discrimination-related (vs. neutral) stimuli during smoking abstinence compared
to the non-abstinent condition (word type x abstinence interaction: Stroop effect
of 36.59 vs. 25.09 ms, p < .001). CONCLUSIONS: Findings suggest that tobac-
co abstinence may increase the salience of racial discrimination-related stimuli in
African American smokers. Future public policies, community and individual-level
interventions, and educational efforts to reduce exposure to racial discrimination
or alleviate its psychological effects may benefit smoking cessation efforts among
African American smokers.

FUNDING: Nonprofit grant funding entity; Federal

CORRESPONDING AUTHOR: Mariel Bello, University of Southern California, CA,
USA, marielbe@usc.edu

HATE STRESS? RACIAL/ETHNIC DIFFERENCES IN PERCEIVED
DISCRIMINATION AND RELATIONSHIP TO OVERALL SMOKING
QUIT ATTEMPTS

Monica Webb Hooper*', David Lee? Vani Simmons®, Marina Unrod®, Karen
Brandon?®, Michael Antoni4, Taghrid Asfar®, John Correa®, Tulay Koru-Sengal?,
Thomas Brandon®, 'Case Western Reserve University School of Medicine, OH,
USA, 2Sylvester Comprehensive Cancer Center, University of Miami Miller School
of Medicine, FL, USA, 3Moffitt Cancer Center, FL, USA, *University of Miami, FL,
USA, ®University of Miami Miller School of Medicine, FL, USA

SIGNIFICANCE: Racial/ethnic minorities have greater difficulty becoming tobacco
free compared to majority group smokers. Perceptions of stress correlate robustly
with tobacco use, and perceived racial/ethnic discrimination is also associated with
smoking. Little research has examined subgroup differences in perceived discrim-
ination among tobacco smokers, and its relationship to cessation attempts. The
current study investigated (a) racial/ethnic differences in past-year and lifetime
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racial discrimination experiences and (b) associations between racial discrimi-
nation and quit attempts. We hypothesized that racial/ethnic minorities would re-
port greater discrimination and that irrespective of subgroup, such experiences
would be related to fewer quit attempts. METHODS: The sample included treat-
ment-seeking enrollees in a multisite randomized controlled trial testing a group
cessation intervention (N=232). Participants self-identified as white non-Hispanic
(36%), African American (46%), and Hispanic (18%). The sample was mostly fe-
male (54%), lower income (63%, $20,000 or less), completed high school or more
(87%), and middle aged (M=50 years, SD=10). At baseline, participants completed
the Perceived Stress Scale, General Ethnic Discrimination scale, and measures
of smoking history. ANCOVAs and multivariable regression (adjusted for sociode-
mographics) were conducted. RESULTS: We found associations between race/
ethnicity and racial discrimination experiences. African Americans and Hispanics
reported greater past-year (p=.04) and lifetime perceived discrimination (p<.001)
compared to whites. After controlling for covariates, we found significant and posi-
tive associations between both past-year (p<.001) and lifetime (p<.001) racial dis-
crimination experiences and global perceived stress. Past-year perceived racial
discrimination was significantly associated with quit attempts, such that a greater
number of experiences was related to fewer quit attempts (p=.04). CONCLU-
SIONS: Perceived racial/ethnic discrimination is greater in minority group smok-
ers, but may negatively impact quit attempts across racial/ethnic groups. These
data have implications for intervention delivery.

FUNDING: State

CORRESPONDING AUTHOR: Monica Webb Hooper, Case Western Reserve
University School of Medicine, OH, USA, monica.hooper@case.edu

ASSOCIATION BETWEEN CONCERN OVER SOCIETAL
INCREASES IN DISCRIMINATION AND SMOKING AMONGST
ADOLESCENTS DURING 2016-2017

Adam Leventhal*, Junhan Cho, University of Southern California, CA, USA

SIGNIFICANCE: Recently, there has been marked increases in discrimination and
hostility directed toward minority groups at the societal level. Such trends have
been pronounced in the U.S. during the presidential candidacy and election of
Donald Trump. Teens may vulnerable to the adverse effects of polarizing societal
events on mental health and risky behaviors, such as smoking—particular youth
of color. To address this concern, the present study tested whether adolescents
who expressed greater worry about increasing discrimination in society reported
greater increases in cigarette smoking from spring 2016 (baseline) to spring 2017
(12-month follow-up)—an observation period that coincided with the candidacy,
election, and first few months of the Trump presidency. METHOD: Students in 10
high schools in Los Angeles, CA, USA (N=2921; 47% Hispanic, 18% Asian, 5%
Black, 6% Multiracial, 7% Other, 17% White; 12% highest parental education <
high school diploma; baseline age, M[SD]=17.1[.39]) completed surveys assess-
ing cigarette smoking and concern/worry/stress about “increasing hostility and
discrimination against people because of their race, ethnicity, sexual orientation/
identity, immigrant status, religion, or disability status in society” at baseline and
12-month follow-up. RESULTS: Each 1SD unit increase in reported concern over
societal discrimination at baseline was associated with 56% more days smoked
in the past month at follow-up controlling for demographics and baseline smoking
(IRR[95%CI1=1.56[1.41-1.74]). Increases in societal concern about discrimination
from 2016 to 2017 were associated with significantly greater escalation in smoking
frequency by 2017 in Black (IRR[95%C/=2.93[1.60-1.43]), Hispanic (IRR[95%-
Cl=1.32[1.12-1.61]), and Asian (IRR[95%CI]=1.24[1.05-1.56]) students. Changes
in concern over discrimination and smoking were not positively related in other
racial/ethnic groups. CONCLUSION: Societal increases in animosity directed to-
ward minorities may adversely impact the tobacco burden and health disparities
by increasing smoking in youth, especially those of color. Urgent attention and
response from the tobacco control community is warranted.

FUNDING: Federal

CORRESPONDING AUTHOR: Adam Leventhal, University of Southern California,
CA, USA, adam.leventhal@usc.edu
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FDA COMPLIANCE VIOLATIONS AMONG INDEPENDENT
TOBACCO RETAILERS IN SOCIOECONOMICALLY
DISADVANTAGED RACIAL/ETHNIC MINORITY COMMUNITIES

Lourdes Baezconde-Garbanati*', Vanessa Altamirano? Patricia Escobedo’,
Robert Garcia', Sheila Yu', Rosa Barahona', Yaneth Rodriguez', Sabrina Smiley’,
Claradina Soto'!, Nancy Cruz', Steve Sussman’, Ricky Bluthenthal', Jennifer
Unger', Luanne Rohrbach’, Sheila Murphy', Myles Cockburn', Chris Castro’,
Kacie Blackman?®, Connie Hur', Chih-Ping Chou', Mengyu Liu', Natalie Kintz',
Mary Ann Pentz', Jonathan Samet', 'University of Southern California, CA, USA,
2California State University, Long Beach, CA, USA, 3Southern California, CA, USA

The Family Tobacco Control Act of 2009 gave the Food and Drug Administration
(FDA) authority to regulate tobacco in the retail environment, protecting youth
from tobacco addiction and advancing overall public health. This study examines
compliance with FDA regulations across tobacco retailers from five ethnic/racial
low-income communities (American Indian (Al), African American (AA), Non His-
panic Whites (NHW), Hispanic/Latinos (H/L), Korean (K)). METHODS: Using the
Standardized Tobacco Assessments for Retail Settings (STARS) observation tool,
we conducted store audits among 775 independent tobacco retail stores. Stores
were considered non-compliant with FDA regulation if they were observed to sell
FDA banned tobacco products, cigarette packs with less than 20, open packages
of cigarettes or chew, self-service displays, or distributed free samples for either
cigarettes, chew, or cigarillos, and/or violated age identification requirements.
RESULTS: Fourteen percent of the 775 retailers were considered non-compliant.
There were more retailers in the NHW (19.4%) and AA (16.5%) communities that
were non-compliant compared to tobacco retailers in other ethnic communities
(5.8% in HIL, 11% in K, and 13.5% in Al) (X?,=17.3359 p<0.002). Of the 775
stores, 137 (17.6%) stores were observed for underage identification checks (in-
dividuals who looked under 27 years old purchased tobacco while the observation
was being conducted). Of these stores, 85 (62%) did not request identification
from a customer that looked under 27 years old. Retailers in the NHW community
were more likely to ask for identification (65%), compared to 22% in the AA, and
38% in the K community ((X?,=15.309, p<0.004). CONCLUSIONS: All low SES
communities seem to be vulnerable to FDA violations. Compliance differences
were found among ethnic communities; and types of violations differed by com-
munity. Identification of areas of violation within each community can assist the
FDA with implementation of point of sale restrictions and potentially reduce youth
initiation rates.

FUNDING: Federal

CORRESPONDING AUTHOR: Lourdes Baezconde-Garbanati, University of
Southern California, CA, USA, baezcond@usc.edu

AFRICAN AMERICAN SMOKERS WITH STRONG SOCIAL
SUPPORT ACHIEVE SMOKING CESSATION AT HIGHER RATES
COMPARED TO CAUCASIANS REGARDLESS OF MOTIVATION TO
QuUIT

Samantha Schiavon*, Michelle Sisson, Karen Cropsey, University of Alabama at
Birmingham, AL, USA

Tobacco use is the leading cause of preventable deaths nationwide. Previous
research has shown that African Americans tend to report greater motivation to
quit smoking, but greater difficulty achieving smoking cessation. Research further
asserts that African American women with strong social support networks have
greater odds of achieving abstinence. However, none have examined the inter-
action between race, motivation to quit and social support on achieving smoking
cessation. The present study examined how race (Black v. White) moderates the
moderation of social support on the relationship between motivation to quit and
change in smoking among a disenfranchised group of smokers. 500 participants
were recruited at a community correctional facility in Birmingham, AL. Participants
were enrolled in a clinical trial evaluating the effects of bupropion on smoking
outcomes. All participants received 12 weeks of bupropion and were followed up
for 12 months. Questionnaires assessed participants’ smoking history, smoking
characteristics and demographics. PROCESS macro for SPSS was used to exam-
ine the three-way interaction between race, social support, and motivation to quit
on change in smoking at 3-months post-baseline. Probing the interaction revealed
that among Black smokers with moderate and high levels of social support there
was a significant negative relationship between motivation to quit and change in
smoking, such that greater motivation to quit was associated with reduced smok-
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ing. There were no significant interactions among Black smokers with low levels
of social support or White smokers. These results suggest that for Black smokers,
regardless of their motivation to quit, moderate to high levels of social support may
be a necessary component to achieve reductions in smoking. RESULTS: may help
individually tailor cessation interventions to increase smoking abstinence among
Black smokers.

FUNDING: Federal

CORRESPONDING AUTHOR: Samantha Schiavon, University of Alabama at Bir-
mingham, AL, USA, sschiavon@uabmc.edu
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PAPER SESSION 6: TOBACCO
REGULATORY SCIENCE AND POLICY
DEVELOPMENT

MISPERCEPTIONS ABOUT THE HARM OF VERY LOW NICOTINE
CIGARETTES: A NATIONAL SURVEY OF US ADULT SMOKERS

M. Justin Byron*!, Michelle Jeong', David Abrams?, Noel Brewer", '"University of
North Carolina at Chapel Hill, NC, USA, 2New York University, College of Global
Public Health, NY, USA

SIGNIFICANCE: The US has proposed a very low nicotine content (VLNC) cig-
arette standard. We sought to characterize the prevalence and correlates of the
incorrect belief that smoking VLNC cigarettes is less likely to cause cancer than
smoking other cigarettes. We also examined whether this misperception is asso-
ciated with a predicted likelihood of quitting if a VLNC policy is enacted. METH-
ODS: We conducted an online survey with a nationally-representative sample of
650 adult smokers in the US before news of the VLNC proposal became public.
Multivariate weighted analyses were conducted to calculate odds ratios and a
chi square test was used to consider associations. RESULTS: Overall, 47.1% of
smokers believed that smoking very low nicotine cigarettes for 30 years would be
less likely to cause cancer than smoking other cigarettes. This misperception was
more common among smokers who were ages 55 or older (56.6%) and Black
(57.4%). Additionally, 23.9% of smokers believed they would be less likely to quit
if the US adopted a VLNC regulation. Thinking that VLNC are safer than other
cigarettes was positively associated with anticipating continued smoking behavior
under a VLNC regulation (p < .01). CONCLUSIONS: Almost half of smokers had
the misperception that smoking VLNC cigarettes is less likely to cause cancer than
smoking other cigarettes. About a quarter of smokers believed that a VLNC regula-
tion would make them less likely to quit smoking. The perceived risk and predicted
likelihood of quitting beliefs were associated, indicating that a VLNC regulation
may reduce quit intentions among some smokers by making cigarettes seem less
harmful. A VLNC regulation may be more effective if accompanied by a commu-
nications campaign that emphasizes the continued toxicity of VLNC cigarettes.

FUNDING: Federal

CORRESPONDING AUTHOR: M. Justin Byron, University of North Carolina at
Chapel Hill, NC, USA, jbyron@unc.edu

COUNTY-LEVEL ASSOCIATIONS BETWEEN TOBACCO RETAILER
DENSITY AND SMOKING PREVALENCE IN THE USA, 2012

Shelley Golden*!, Chris Baggett', Amanda Kong', Tzy-Mey Kuo', Lisa Henriksen?,
Kurt Ribisl!, '"University of North Carolina at Chapel Hill, NC, USA, 2Stanford
University, CA, USA

SIGNIFICANCE: Living in areas with a greater concentration of tobacco retailers in-
creases exposure to point-of-sale marketing and reduces travel costs to purchase
tobacco. Additionally, higher tobacco retailer density is associated with greater
smoking frequency, lower efficacy to quit and higher odds of relapse in studies of
specific geographies or populations. In this study, we examine associations be-
tween tobacco retailer density and adult smoking prevalence in all United States
(U.S.) counties with populations greater than 5,000 people (n=2,828). METHODS:
We built an analytic dataset by merging a list of likely tobacco retailers from the
National Establishment Time-Series in 2012 with smoking prevalence data from
the Behavioral Risk Factor Surveillance System, county-level demographic data
from the U.S. Census, and cigarette tax data from the State Tobacco Activities
Tracking and Evaluation System for the same year. We modeled adult smoking
prevalence as a function of tobacco retailer density (in quartiles), controlling for
county demographics and state cigarette taxes, and accounting for clustering of
counties within states. The analyses compared a crude estimate of number of
tobacco retailers per 1,000 county residents with a measure that uses adaptive
kernel estimation to adjust for proximity of residents to stores. RESULTS: Aver-
age density in US counties was 1.25 retailers per 1,000 people (range=0.3-4.5).
Counties with more than 1.6 tobacco retailers per 1,000 people have smoking
prevalences that are 1.56 percentage points higher than counties with fewer than
1 retailer per 1,000 (p=<.001). Our analyses identified the same size of associa-
tion (Beta=1.56,p<.001) for a $1.00 difference in state excise taxes. Models using
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the two measures of density produced similar results. CONCLUSIONS: Adjusting
for population demography and cigarette tax, tobacco retailer density is positively
associated with adult smoking prevalence at the county level. Longitudinal studies
are required to tease out whether oversupply stimulates demand. Policies that
require tobacco retailer licensing, and reduce tobacco retailer density, may hold
promise as tobacco control strategies.

FUNDING: Federal

CORRESPONDING AUTHOR: Shelley Golden, University of North Carolina at
Chapel Hill, NC, USA, sgolden@email.unc.edu
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RISK ASSESSMENT FOR TOBACCO REGULATION
Micah Berman*, Taleed El-Sabawi, Peter Shields, Ohio State University, OH, USA

SIGNIFICANCE: “Risk assessment” is to the process of “evaluating the relative
merits of various options (or interventions) for managing risk” through a transpar-
ent, reproducible, and pre-established methodology. Risk assessment is regularly
used by a wide array of federal agencies to inform regulatory decisions. Though
risk assessment is a well-established regulatory tool, its application to tobacco reg-
ulation is new. An objective and transparent risk assessment process is particularly
important in the context of tobacco regulation, where important regulatory deci-
sions are likely to be challenged in court. METHODS: We examined publications
related to risk assessment from the EPA, National Research Council (NRC), FDA
(non-tobacco related), and other government agencies to identify and characterize
core elements of risk assessment frameworks used by federal agencies. We then
used a web search to locate all references to risk assessment in FDA Center for
Tobacco Products documents, tobacco-related IOM reports, and NCI monographs,
to analyze the application of risk assessments principles to federal tobacco regula-
tion. RESULTS: The four-step risk assessment process developed by the EPA and
NRC—hazard identification, dose-response assessment, exposure assessment,
and risk characterization—is used throughout the federal government to inform
regulatory decisions. However, risk assessments in other contexts rely almost
exclusively on examination of individual-level risks, whereas risk assessments
intended to inform the FDA's tobacco regulations must reflect the Tobacco Con-
trol Act's population-level public health standard. Additionally, the unique nature
of tobacco products in comparison to other environmental hazards—particularly
the important role of behavioral factors and industry marketing—makes direct ap-
plication of the established EPA/NRC methodology difficult. Tobacco risk assess-
ments to date have not fully engaged with these complications. CONCLUSION:
Researchers should work with the FDA to develop a tobacco-specific approach to
risk assessment that reflects the TCA's regulatory framework and the distinctive
features of tobacco products and tobacco use.

FUNDING: Federal

CORRESPONDING AUTHOR: Micah Berman, Ohio State University, OH, USA,
berman.31@osu.edu

MODIFIED RISK TOBACCO PRODUCTS: SOCIAL SCIENCE
RESEARCH TO INFORM PRODUCT REVIEW AND REGULATION

Cindy Tworek*!, Erin O’Brien’, Alexander Persoskie!, Amber Koblitz', Wendy
Slavit?, Aura Morse', 'FDA Center for Tobacco Products - Office of Science, MD,
USA, 2FDA Center for Tobacco Products, MD, USA

SIGNIFICANCE: In 2009, the Family Smoking Prevention and Tobacco Con-
trol Act (Tobacco Control Act) (Public Law 111-31), granted the Food and Drug
Administration (FDA) the authority to regulate the manufacture, distribution and
marketing of tobacco products, including modified risk tobacco products (MRTPs).
MRTPs are tobacco products sold or distributed for use to reduce harm or the
risk of tobacco-related disease associated with commercially marketed tobacco
products. METHODS: An overview of the MRTP application process and infor-
mation considered by the FDA/Center for Tobacco Products (CTP) when review-
ing an MRTP application will be presented and discussed, including current CTP
Social Science research that can help to inform future modified risk application
reviews. RESULTS: FDA may authorize the marketing of a MRTP if the product
is determined to significantly reduce harm and risk of tobacco-related disease to
individual tobacco users and benefit the health of the population, including both
users and non-users of tobacco products, and that such an order would be ap-
propriate to promote public health. A manufacturer may submit a modified risk
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tobacco product application if seeking to market a product to reduce the harm of
tobacco-related disease. An overview of current research related to modified risk
currently being conducted to inform tobacco regulation at FDA/CTP in the Social
Science Branch, Division of Population Health Sciences, Office of Science, will be
presented including: qualitative and quantitative consumer perceptions research,
and developmental research on risk perception measures, to inform future studies
addressing potential modified risk tobacco products. CONCLUSIONS: Information
presented can inform the MRTP process and application pathway for a diverse
audience of researchers, public health officials, tobacco control advocates, and
the tobacco industry. This improved understanding can inform both future research
and applications received for review in the MRTP pathway.

FUNDING: None

CORRESPONDING AUTHOR: Cindy Tworek, FDA Center for Tobacco Products -
Office of Science, MD, USA, Cindy.Tworek@fda.hhs.gov

PAG6-5

SMOKERS’ SUPPORT FOR POLICIES TO REGULATE THE
CONTENTS OF TOBACCO PRODUCTS IN CANADA, THE US,
AUSTRALIA, AND ENGLAND: FINDINGS FROM THE ITC FOUR
COUNTRY SURVEY

Janet Chung-Hall*!, Geoffrey Fong? Pete Driezen'!, Lorraine Craig', David
Hammond', K. Michael Cummings® Sara Hitchman* Ron Borland®, Richard
O’Connor®, 'University of Waterloo, ON, Canada, 2University of Waterloo, Ontario
Institute for Cancer Research, ON, Canada, *Medical University of South Carolina,
SC, USA, “King’s College London, United Kingdom, ®*Cancer Council Victoria,
Australia, °Roswell Park Cancer Institute, NY, USA

SIGNIFICANCE: Regulating the contents of tobacco products have the potential
to reduce the harms of tobacco use. National bans on flavors (except menthol) in
cigarettes have been implemented in the US (2009), Canada (2010) and England
(2017), and in some jurisdictions in Australia (2006-11). National menthol bans
are forthcoming in Canada (Oct 2017) and England (May 2020). This study mea-
sures smokers’ support in Australia (AU), Canada (CA), England (EN) and US for
a total ban on additives/flavors (A/F) and menthol in cigarettes/tobacco (C/T). This
study establishes a baseline for comparing smokers’ support across four countries
and refutes industry claims that smokers would oppose strong regulatory mea-
sures. METHODS: Data are from Wave 1 of the ITC 4 Country Survey (2016), a
web-based cohort survey of adult smokers from AU (n=1439), CA (n=3216), EN
(n=3886) and US (n=2327). Smokers were asked how strongly they supported
or opposed laws to ban all A/F and menthol in C/T. Weighted multivariate logis-
tic regression assessed predictors of support by demographics, country, smoking
status, e-cigarette use, CPD and quit intentions. RESULTS: Support for a total A/F
ban ranged from 31% in EN to 44% in AU (no country differences). Support for a
menthol ban was higher in CA (31%) than AU (18%) and EN (14%) (p<.05), with
no differences in the US (21%) vs other countries. Menthol smokers in all countries
were less likely to support a total A/F ban (p<.001) and a menthol ban (except
AU; p<.001). Support for both bans was higher among smokers who were mar-
ried, non-daily users and those with intentions to quit; and lower among females
(all p<.05). Smokers with lower CPD were more likely to support a total A/F ban
(p<.01) but less likely to support a menthol ban (p<.001). Cigarette only users were
less likely to support a menthol ban (p<.001). CONCLUSIONS: Smokers in all
four countries support laws to regulate the contents of tobacco products. Support
for a menthol ban was strongest in CA, where a national ban began in Oct 2017.
Support for the 2017 flavor ban and 2020 menthol ban in EN should increase over
time, given evidence that support for policies goes up after implementation.

FUNDING: Federal; State

CORRESPONDING AUTHOR: Janet Chung-Hall, University of Waterloo, ON,
Canada, jchunghall@uwaterloo.ca
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PAPER SESSION 7: ELECTRONIC
NICOTINE DELIVERY SYSTEMS: INITIATION
AND SUBSEQUENT SMOKING INITIATION

DETERMINANTS OF E-CIGARETTE AND CIGARETTE USE
INITIATION AMONG YOUNG ADULTS IN THE SOUTHERN
CALIFORNIA CHILDREN’S HEALTH STUDY

Natalie Kintz*, Mengyu Liu, Chih-Ping Chou, Robert Urman, Rob McConnell,
Jessica Barrington-Trimis, Keck School of Medicine, University of Southern
California, CA, USA

SIGNIFICANCE: Previous youth tobacco research documents the strong rela-
tionship between e-cigarette and cigarette initiation among adolescents, but few
studies assess determinants of e-cigarette initiation. We examine the role of a
tobacco-friendly e-cigarette or cigarette social environment, tobacco marketing
exposure, and susceptibility to smoking or vaping on the initiation of e-cigarette
and cigarette use. METHODS: 11%/12" grade students enrolled in the Southern
California Children’s Health Study were surveyed in 2014 (Time 1 [T1], N=2097),
and again in 2015 (T2, N=1553). Two separate structural equation models were
used to investigate associations of susceptibility, marketing, and social environ-
ment latent factors with cigarette or e-cigarette initiation at T2. For e-cigarette ini-
tiation, never e-cigarette users (N=1197) at T1 were analyzed controlling for T1
cigarette use. For cigarette initiation, never cigarette users (N=1293) at Time 1
were analyzed controlling for T1 e-cigarette use. Additional covariates included
gender, ethnicity, parental education, and T1 cigar and hookah use. RESULTS:
E-cigarette susceptibility, marketing, and social environment latent factors, but not
cigarette use at T1, were significantly associated with e-cigarette initiation at T2
(Ps<0.05). Cigarette susceptibility, marketing, and social environment latent fac-
tors, and e-cigarette use at T1 were significantly associated with cigarette initiation
at T2 (Ps<0.05). Importantly, hookah users (vs. nonusers) at T1 were more likely
to initiate both e-cigarette (OR=5.53; 95% Cl=3.47-8.79) and cigarette use (OR=
2.35; 95% Cl=1.62-3.40) at T2. CONCLUSIONS: Hookah and e-cigarette use
were strongly associated with subsequent initiation of cigarettes, suggesting a po-
tential role as introductory tobacco products. Further examination of how product
characteristics contribute to tobacco use initiation may provide insight into regula-
tory and health policy strategies to reduce use in young adults.

FUNDING: Federal

CORRESPONDING AUTHOR: Natalie Kintz, Keck School of Medicine, University
of Southern California, CA, USA, kintz@usc.edu

E-CIGARETTES: COMPARING THE POSSIBLE RISKS OF
INCREASING SMOKING INITIATION WITH THE POTENTIAL
BENEFITS OF INCREASING SMOKING CESSATION

Kenneth Warner*, David Mendez, University of Michigan School of Public Health,
MI, USA

Many of the staunchest opponents of e-cigarettes focus laser-like on their po-
tential to increase smoking among young people. In contrast, many e-cigarette
supporters emphasize the products’ potential to increase adult smoking cessa-
tion. While both effects are the subject of intense debate, what few analysts have
done is to examine the net impact if, in fact, both effects proved to be true. Using
a validated dynamic model of US smoking prevalence, we simulate the number
of life-years gained or lost through the year 2070 if e-cigarettes simultaneously
increase smoking initiation and cessation. We derive our estimates of the increas-
es in initiation and cessation from empirical research regarding both effects, and
perform sensitivity analyses to test the implications of a variety of assumptions re-
garding both initiation and cessation. This presentation will describe data sources,
assumptions, and analytical methods and present results. Our base case analysis
assumes a 2% annual increase in the smoking initiation rate and a 10% increase
in the smoking cessation rate. With these assumptions, the US would experience
a net gain of nearly 3.3 million life-years by the year 2070. Were the only impact
of e-cigarettes to increase smoking initiation (i.e., no effect on cessation), there
would be a loss of just over 258,000 life-years. If, instead, e-cigarettes increased
cessation but did not impact initiation, the benefit would be a gain of over 3.5
million life-years. The most conservative sensitivity analysis employs three pes-
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simistic assumptions: First, e-cigarettes increase the annual smoking initiation
rate by 6%. Second, the cessation rate increases by 5%. Third, everyone who
quits smoking with e-cigarettes loses 25% of the mortality savings associated with
quitting smoking without e-cigarettes. (This is analogous to assuming that e-cig-
arettes are 25% as risky as smoking and that no one who switches from smoking
to e-cigarettes ever quits using the latter.) Under these assumptions, the benefits
of extra cessation (life-years gained) are nearly double the costs of extra initiation
(life-years lost). The net impact is a gain of 723,000 life-years.

FUNDING: None

CORRESPONDING AUTHOR: Kenneth Warner, University of Michigan School of
Public Health, MI, USA, kwarner@umich.edu

PA7-3

E-CIGARETTE USE IS ASSOCIATED WITH FUTURE CIGARETTE
INITIATION AMONG NONSMOKERS AND RELAPSE AMONG
DISTANT FORMER SMOKERS: RESULTS FROM TWO WAVES OF
THE PATH STUDY

Robert McMillen*', Jonathan Klein?, Karen Wilson?®, Jonathan Winickoff*, Susanne
Tanski®, 'Mississippi State University, MS, USA, 2University of lllinois at Chicago
School of Medicine, IL, USA, 2lcahn School of Medicine at Mount Sinai, NY, USA,
“Harvard Medical School, MA, USA, 5Giesel School of Medicine at Dartmouth,
NH, USA

SIGNIFICANCE: Any potential harm reduction benefit of e-cigarettes to smokers
could be offset by nonsmokers initiating e-cigarette use and then transitioning to
combustible cigarette use. This longitudinal study examines cigarette use at one-
year follow-up among adult distant former and never smokers based on e-cigarette
use at baseline. METHODS: Results are from 26,447 adults (ages 18+) surveyed
in Waves 1 and 2 of the Population Assessment of Tobacco and Health (PATH)
Study. Two populations are examined; distant former smokers who quit before
2009 and never smokers. Analyses compared cigarette use at Wave 2 by e-cig-
arette use at baseline (never-trier, ever-trier, past 30-day use). Two variables as-
sess cigarette use at Wave 2. Adult never to ever cigarette smokers in Wave 2 are
adults who started smoking cigarettes between waves. Wave 2 current established
cigarette smokers have smoked at 100 cigarettes and currently smoke every day
or somedays. RESULTS: Among distant former smokers, past 30-day users (9.3%)
(OR=7.6,95%CI:3.0-19.4) and ever-triers (6.7%)(OR=5.4,95%Cl:2.9-10.2) were
more likely to have relapsed to current smoking at one year follow-up than were
never-trier distant former smokers (1.3%), p <.001. Among never smokers, those
who reported past 30-day e-cigarette use (25.6%)(OR=16.4,95%CI:9.8-27.5) and
ever-trying (13.9%)(OR=7.7,95%C]l:5.4-11.0) were more likely to have transitioned
from never to ever cigarette smokers than never-triers (2.1%), p<.001. Past 30-
day e-cigarette users (7.0%) (OR=25.5,95%CI:10.6-61.4) and ever-triers (1.7%)
(OR=5.9,95%CI:1.7-20.7) were more likely to have transitioned from never smoker
to established smoker than never-triers (0.3%), p <.001. CONCLUSIONS: Never
smoking adults who use or try e-cigarettes are at significantly increased risk of lat-
er initiation of cigarette use. Distant former smokers who e-lapse to e-cigarette use
have significantly higher rates of later relapse to cigarette use. Policies and clinical
counseling should consider the increased risk of combustible tobacco use that
these products place on non-smokers, in addition to any potential harm reduction
benefits to current cigarette smokers.

FUNDING: Nonprofit grant funding entity

CORRESPONDING AUTHOR: Robert McMillen, Mississippi State University, MS,
USA, rcm19@msstate.edu

YOUTH TOBACCO USE TRAJECTORIES OVER TIME:
E-CIGARETTE USE PREDICTS SUBSEQUENT CIGARETTE
SMOKING

Krysten Bold*!, Grace Kong', Deepa Camenga’, Patricia Simon', Dana Cavallo',
Meghan Morean?, Suchitra Krishnan-Sarin', "Yale School of Medicine, CT, USA,
2Oberlin College, OH, USA

SIGNIFICANCE: E-cigarette use rates are high among youth, and there are con-
cerns that e-cigarette use leads to future conventional cigarette use. The current
study examined longitudinal associations between past-month cigarette and e-cig-
arette use to characterize the stability and directionality of these tobacco use tra-
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jectories over time. METHODS: High-school students (N=808, 53% female) com-
pleted longitudinal surveys across three waves (2013, 2014, 2015) in three public
schools in Connecticut. Autoregressive cross-lagged models examined the poten-
tial bidirectional relationships between past-month cigarette and e-cigarette use
over time. Models adjusted for covariates related to tobacco use (i.e., sex, race/
ethnicity, socioeconomic status, and use of other tobacco products). RESULTS:
Past-month e-cigarette use at each wave significantly predicted future cigarette
use (wave 1 to 2: Odds Ratio (OR)=7.08, 95% Confidence Interval (Cl)=2.34-
21.42, p=.001; wave 2 to 3: OR=3.87, 95%CI|=1.86-8.06, p<.001). The reverse
directionality was not significant; past-month cigarette use did not predict future
e-cigarette use (wave 1 to 2: OR=2.02, 95%CI=0.67-6.08, p=.21; wave 2 to 3:
OR=1.90, 95%CI=0.77-4.71, p=.16). Additionally, frequency of cigarette and e-cig-
arette use increased over time. By wave 3, more than 26% of past-month cigarette
users and 20.5% of past-month e-cigarette users reported using 21-30 days out of
the past month. CONCLUSIONS: E-cigarette use was associated with future cig-
arette use across three longitudinal waves, yet cigarette use was not associated
with future e-cigarette use. Future research needs to examine the mechanisms
through which e-cigarette use increases risk for future cigarette use. E-cigarette
regulation and prevention programs are critically needed to prevent future use of
cigarettes among youth.

FUNDING: Federal

CORRESPONDING AUTHOR: Krysten Bold, Yale School of Medicine, CT, USA,
krysten.bold@yale.edu

RISKY BUSINESS: EXAMINING CIGARETTE SMOKING INITIATION
AMONG SUSCEPTIBLE AND NON-SUSCEPTIBLE E-CIGARETTE
USERS

Sarah Aleyan, Adam Cole*, Wei Qian, Scott Leatherdale, University of Waterloo,
ON, Canada

SIGNIFICANCE: Given that many adolescent e-cigarette users are never smok-
ers, the possibility that e-cigarettes may act as a gateway to future cigarette smok-
ing has been discussed in various studies. Additional longitudinal data are needed
to explore the pathway between e-cigarette and tobacco cigarette use, particularly
among different risk groups. This study examined whether baseline use of e-cig-
arettes among a sample of susceptible and non-susceptible never-smoking youth
was associated with cigarette smoking initiation over a 2-year follow-up period.
METHODS: A sample of 9th to 11th grade never-smoking students (n=9501) was
identified at baseline using longitudinal data from the COMPASS study. Two lo-
gistic regression models assessed the association between current (past 30 day)
e-cigarette use at baseline and cigarette smoking initiation at 2-year follow-up
among baseline susceptible and non-susceptible never-smoking youth, controlling
for relevant covariates. RESULTS: At 2-year follow-up, 76.4% of current e-cig-
arette users reported ever trying a cigarette compared to 27.1% of non-current
e-cigarette users. Overall, current e-cigarette users at baseline were more likely
to try cigarette smoking 2 years later. This association was stronger among the
sample of non-susceptible never smokers [Odds Ratio (OR)=5.38] compared to
susceptible never smokers (OR=2.94). CONCLUSIONS: The findings from this
large, longitudinal study support public health concerns that e-cigarette use may
contribute to the development of a new population of cigarette smokers, even
among adolescents that hold no intentions to smoke in the future. These findings
underscore the need for sustained efforts to prevent e-cigarette use among youth
populations, especially those at lowest risk for smoking.

FUNDING: Federal

CORRESPONDING AUTHOR: Adam Cole, University of Waterloo, ON, Canada,
agcole@uwaterloo.ca
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ELECTRONIC AND CONVENTIONAL CIGARETTE USEIN A
GENETICALLY INFORMATIVE SAMPLE OF YOUNG ADULTS:
GENETIC AND ENVIRONMENTAL INFLUENCES

James Clifford*', Jennifer Cecilione', Megan Cooke?, Roxann Roberson-Nay’,
Elizabeth Prom-Wormley', "Virginia Commonwealth University, VA, USA, 2Virginia
Institute for Psychiatric and Behavioral Genetics, VA, USA

Although rates of electronic cigarette (e-cigarette) use continue to increase in
adults across all age groups, young adults ages 18-25 have the highest preva-
lence of initiation in the United States. Future efforts preventing e-cigarette initi-
ation among young adults are likely benefit from the experience in the control of
combustible cigarette use. In particular, it is important to estimate the degree to
which additive genetic and shared environmental factors influence e-cigarette and
combustible cigarette initiation and determine whether they function in a similar
manner for both products. A sample of 346 young adult twins ages 17— 22 years
(mean = 19.5 years) from the Adolescent and Young Adult Twin Study was mea-
sured for combustible- and e-cigarette initiation. Genetic and environmental ef-
fects for combustible- and e-cigarette initiation were estimated in 70 monozygotic
and 103 dizygotic twin pairs using structural equation modeling In OpenMx. Nearly
16.5% of the sample reported using an e-cigarette in their lifetime, while 18.4%
reported using a combustible cigarette. The magnitude of shared environmental
effects across adolescence was substantial (C = 0.48 (95%CI =0 — 0.76 )). The
contribution of additive genetic effects was negligible (A 0.19 (0 — 0.84)). There
was a moderate contribution due to unique environmental influences (E = 0.32
(0.12-0.57)) influences. The magnitude of genetic and environmental influences
for combustible cigarettes was similar to that of e-cigarettes (A =0.11 (0.0 — 0.68),
C = 0.49 (0.05-0.69), E = 0.40 (0.2-0.59)). These results emphasize the need
for prevention and education against e-cigarette smoking initiation among young
adults. Further, these results suggest that future public health approaches which
address e-cigarette initiation in a similar manner to those focused on combustible
cigarette use may be of benefit to preventing long-term e-cigarette use.

FUNDING: Federal

CORRESPONDING AUTHOR: James Clifford, Virginia Commonwealth University,
VA, USA, cliffordjs@vcu.edu
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NICOTINE DELIVERY SYSTEM: OXIDANT
AND ALDEHYDE EMISSIONS AND
EXPOSURE

EXPOSURE TO TOXIC AND/OR CARCINOGENIC VOLATILE
ORGANIC COMPOUNDS IN DUAL USERS DURING SMOKING,
VAPING, AND ABSTINENCE

Gideon St.Helen*, Natalie Nardone, Newton Addo-Otoo, Neal Benowitz, University
of California, San Francisco, CA, USA

SIGNIFICANCE: One of the most common reasons given for e-cigarette use
among adults is to reduce harm from tobacco smoking. However, the toxicological
profiles of e-cigarettes likely vary across generations of devices. METHODS: We
conducted a within-subject, crossover study in a hospital research ward, during
which dual users of combustible cigarettes and e-cigarettes were randomized to
each product (their usual brands) for 24 hours, followed by 24 hours of enforced
abstinence from both products at the end of the second block. 24-hour urine was
collected for measurement of mercapturic acid metabolites of volatile organic
compounds (VOCs). Of 18 participants, 8 used 1° generation/cigalike e-cigarettes
and 10 used 2"/3 generation (tanks) e-cigarettes. RESULTS: Excretion of me-
tabolites of acrylamide, acrylonitrile, 1,3-butadiene, benzene, crotonaldehyde,
ethylene oxide, and propylene oxide was significantly higher with combustible
cigarette compared to e-cigarette use and abstinence, and not significantly differ-
ent between e-cigarette use and abstinence. The acrolein metabolite followed a
similar trend but its levels were elevated with e-cigarette use compared to absti-
nence (nonsignificant after correcting for multiple pairwise comparisons). The me-
tabolites of methylating agents were not significantly different between the study
conditions. No differences in VOC metabolite concentrations or VOC metabolite
concentrations normalized to total nicotine equivalents were observed between
types of e-cigarettes. CONCLUSION: E-cigarette use results in significantly lower
systemic exposure to toxic VOCs compared to smoking. Our results are consistent
with studies that show significant reductions in these same VOC metabolites in
smokers who switch to e-cigarettes over extended periods. Compared to smoking,
e-cigarette use likely results in reduced risk of diseases associated with these
VOCs. However, the trend towards increased systemic exposure to acrolein raises
concern about some cardiopulmonary risk. We found no difference in toxicological
profile between types of e-cigarettes, but a definitive conclusion is limited by the
relatively small number of devices studied.

FUNDING: Federal

CORRESPONDING AUTHOR: Gideon St.Helen, University of California, San
Francisco, CA, USA, gideon.sthelen@ucsf.edu

EFFECT OF FLAVORING CHEMICALS ON FREE RADICAL
FORMATION IN ELECTRONIC CIGARETTE AEROSOLS

Zachary Bitzer*', Reema Goel?, Samantha Reilly?, Ryan Elias', Jonathan
Foulds?, Joshua Muscat?, John Richie?, 'Pennsylvania State University, PA, USA,
2Pennsylvania State University - College of Medicine, PA, USA

SIGNIFICANCE: Since their inception, flavoring chemicals, or flavorants, have
been used in electronic cigarettes (e-cigarettes). Despite their inclusion, little is
known about their toxicological effects. E-cigarette aerosols are now known to
contain reactive carbonyls and free radicals that have recently been shown to in-
duce oxidative stress that result in damage inflammation, proliferation, and surviv-
al cellular pathways. Previous studies have found that aerosols generated from the
common e-liquid solvents, propylene glycol (PG) and glycerol (GLY), alone contain
high levels of free radicals; however, few have looked at how these solvent-derived
radicals are modulated by flavorants. METHODS: We analyzed the free radical
production from 49 different nicotine-free e-liquids flavors using a temperature
controlled e-cigarette device. Free radicals from the aerosols were captured and
analyzed using electron paramagnetic resonance (EPR). The constituent flavorant
molecules in each e-liquid flavor were identified using gas chromatography mass
spectroscopy. The abundance of each flavorant was correlated with their parent
e-cigarette flavor’s radical content. Ten compounds with the strongest positive or
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negative correlations were then used to analyze their individual impact on free
radical generation. RESULTS: Nearly half of the 49 flavors analyzed appeared to
modulate free radical production as compared to a base of PG:GLY (60:40). The
flavorants identified and analyzed were -damascone, &-tetradecalactone, y-de-
calactone, citral, dipentene, ethyl maltol, ethyl vanillin, ethyl vanillin PG acetal,
linalool, and piperonal. Free radical formation was promoted in a concentration-de-
pendent manner with the addition of dipentene, ethyl maltol, citral, linalool, or pi-
peronal. Conversely, free radical formation was inhibited in a concentration-depen-
dent manner with the addition of ethyl vanillin. Conclusion These results suggest
that flavorants play an important role in modulating the production of free radicals
in flavored e-cigarette aerosols. Based on this information, regulatory strategies
are needed for reducing the potential harm from flavored e-cigarette to the con-
sumer.

FUNDING: Federal

CORRESPONDING AUTHOR: Zachary Bitzer, Pennsylvania State University, PA,
USA, ztb5029@psu.edu

ALDEHYDE EMISSIONS FROM HIGH-POWER “SUB-OHM”
ELECTRONIC CIGARETTE DEVICES

Soha Talih!, Rola Salman', Nareg Karaoghlanian’, Ahmed El-Hellani', Najat
Saliba’, Thomas Eissenberg?, Alan Shihadeh*!, 'American University of Beirut,
Lebanon, 2Virginia Commonwealth University, VA, USA

SIGNIFICANCE: Electronic cigarettes (ECIGs) are battery powered devices that
rely on an electrical heating coil to heat and vaporize a nicotine-containing liquid
to produce an inhalable aerosol mist. ECIG designs have evolved rapidly over the
past decade, and recent models include high-power devices with heating coils
that operate at <1 Ohm (sub-Ohm devices; SODs). Because emissions of volatile
aldehydes (VAs), an important class of pulmonary toxicants, increase with power,
SODs may expose users and bystanders to greater VA levels. However, because
SOD designs have larger heating coils, the greater power input is distributed over
a larger surface, resulting in lower temperatures, potentially offsetting VA produc-
tion. To date, there are no published data on VA yields from SODs. METHODS:
In this study we measured VA yields from four popular SOD models at a constant
power (50W) and from one SOD at 50, 75, and 100W, using a liquid with a pro-
pylene glycol/vegetable glycerin ratio of 1:1 by volume. For comparison, we also
measured VA yields from a conventional ECIG that is not an SOD at two power
levels: 4, 11W. Aerosols were generated using a digital vaping machine and an-
alyzed by HPLC. We also disassembled samples of each ECIG device and mea-
sured total coil surface area. RESULTS: and Conclusions We found that although
operated at an order of magnitude higher power, SODs did not necessarily emit
greater quantities of VA than the conventional low-power device. In fact, across
devices power did not predict VA emissions. However power normalized by coil
surface area (W/m2) was highly correlated with VAs, suggesting that area-normal-
ized power is the relevant governing parameter for VA emissions. Additionally, VAs
and liquid consumed were correlated highly. Because nicotine yields are directly
proportional to the amount of liquid consumed, this finding is particularly relevant
to potential regulatory strategies aimed at reducing liquid nicotine concentrations:
users of low nicotine concentration liquids may switch to high-power devices to
maintain a given nicotine intake, and in the process be exposed to higher levels
of VAs.

FUNDING: Federal

CORRESPONDING AUTHOR: Alan Shihadeh, American University of Beirut, Leb-
anon, as20@aub.edu.lb

EXPOSURE TO TOXIC VOLATILE ORGANIC CHEMICALS FROM
E-CIGARETTE USE IN ADOLESCENTS

Mark Rubinstein*, Kevin Delucchi, Neal Benowitz, Danielle Ramo, University of
California, San Francisco, CA, USA

SIGNIFICANCE: Given the rapid uptake of e-cigarettes (e-cigs) among teens,
there is an urgent need to understand the safety of these products in adolescents,
including toxicant exposure. We sought to identify the presence of chemical toxi-
cants associated with e-cigs use. METHODS: Adolescents aged 13-18 who used
an e-cig on 1+ days in the past 30 and at least 10 lifetime were recruited from

2018 PAPER SESSIONS

SRNT

the San Francisco area. Saliva was collected within 24 hours of last e-cig use for
cotinine and urine for the tobacco-specific nitrosamine NNAL and toxic volatile
organic compound (VOC) analyses. Participants were categorized as e-cig only
users (no traditional combustion cigarettes (TCs) in the past 30 days and levels
of NNAL less than 1 pg/mg creatinine), dual users (NNAL > 30 and use of TCs in
the past 30 days in addition to e-cigs), or controls (never users of e-cigs or TCs).
Regression analyses compared e-cig to dual and control on levels of 10 VOCs
suspected as cardiovascular, pulmonary and/or carcinogenic toxins. RESULTS:
The sample consisted of 67 e-cig-only users, 16 dual users, and 20 controls, and
was 16.4 years on average, 67% male and 56.7% non-Hispanic white. E-cig-only
users reported using their e-cigs a mean of 12.8 days (SD=8.9) a month compared
to 25.5 (SD=6.6) for dual users (p<.001). There was no difference in time since last
use of e-cigs (1:58 versus 2:02 hours, p>.99) between e-cig-only and dual users.
Urine excretion of metabolites of benzene, ethylene oxide, acrylonitrile, acrolein,
and acrylamide was significantly higher in dual users vs. e-cig only users and
controls (all p<.05). Excretion of metabolites of 1,3-butadiene, acrylonitrile, acro-
lein, propylene oxide, acrylamide, and crotonaldehyde were significantly higher
in e-cig-only users compared with controls (all p<.05). CONCLUSIONS: This is
the first study to evaluate e-cig toxicant levels in adolescents. E-cig-only using
adolescents had significantly greater exposure to six VOC toxicants compared to
non-users, suggesting that e-cigs expose adolescent users to potentially harmful
chemicals. VOC exposure was higher in dual users, which may be related to great-
er e-cig use and/or cigarette smoking.

FUNDING: Federal; State

CORRESPONDING AUTHOR: Mark Rubinstein, University of California, San
Francisco, CA, USA, Mark.Rubinstein@ucsf.edu

THE CATALYTIC ROLE OF THE METALLIC COILS OF
ELECTRONIC CIGARETTES IN ALDEHYDE FORMATION

Najat Saliba*, Ahmad EI Hellani, Edward Honein, Rola Salman, Joseph Zeaiter,
Alan Shihadeh, American University of Beirut, Lebanon

Carbonyls are the most studied toxicants in the liquids and aerosols of electron-
ic cigarettes (ECIGs), yet there exists high variability in the levels and identities
of the measured carbonyls. Formaldehyde, one of the most abundant aldehydes
in ECIGs, shows concentrations from trace amounts to 50 mg/puff. This range
has been attributed to the different characteristics of ECIG devices, liquids, and
aerosol preparations. Several studies have attempted to correlate the carbonyl
emissions with the humectants used, battery power outputs, ECIG design charac-
teristics, user puffing behaviors, and the number, position, temperature, and age
of the coils. The results show that the carbonyl emissions are mainly related to the
power output. The power outputs commonly used in ECIGs provide coil tempera-
tures sufficient to induce pyrolysis rather than combustion. These elevated tem-
peratures on the coil surface are associated with the “dry puff’ phenomenon, which
has been causing spikes of carbonyls that are mainly the products of cracking and
oxidation reactions of propylene glycol (PG). In this study, we looked for the first
time at the catalytic role of ECIG metallic wires in reducing the activation energy of
aldehyde formation. By studying the pyrolysis of PG in a tubular-flow quartz reac-
tor and trapping the aldehydes formed with 2, 4-dinitrophenylhydrazine cartridges,
we evaluated the carbonyl product distribution and the relative yields of PG from
reactions in the presence of nitrogen, air, and the widely used ECIG coil wire ma-
terials Kanthal, nichrome, and stainless steel. Our experiments showed that ECIG
coils have a catalytic effect on PG degradation. The carbonyls started forming at
80 °C in the presence of the metallic wires compared to 360 °C and 430 °C in air
and nitrogen, respectively. New nichrome wires were found to be less reactive than
Kanthal and stainless steel wires, but when used for the second time, the nichrome
wires exhibited reactivities similar to those of the Kanthal and stainless steel wires.
The results of this study indicate that the materials of construction may turn out to
be an important variable for regulation.

FUNDING: Federal

CORRESPONDING AUTHOR: Najat Saliba, American University of Beirut, Leba-
non, ns30@aub.edu.lb
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FLAVOR CONDITIONED REINFORCERS DOSE-DEPENDENTLY
INCREASE MOTIVATION AND EXTRACELLULAR DOPAMINE IN
RATS.

Matthew Palmatier*, Amanda Smith, Curtis Bradley, Amy Patterson, Samantha
Malone, Caleb Bailey, Gerald Deehan, East Tennessee State University, TN, USA

Flavor additives in tobacco products are ‘conditioned reinforcers’ (CRs). Nicotine
(NIC) is a weak primary reinforcer, but enhances responding for CRs. We inves-
tigated whether flavor CRs included in NIC self-administration could promote de-
pendence-like behavior. Male rats were randomly assigned to one of two flavor
conditions, Neutral (n=30) or CR (n=36). The flavor-conditioning procedure includ-
ed access to two drink bottles for 40 min per day for 24 days. One bottle contained
the tobacco flavor additive licorice root extract (LRE, 1% v/v) and the other con-
tained grape Kool-Aid (gKA, 0.5% w/v). Sucrose (20% w/v) was added to LRE for
the CR group and to gKA for the Neutral group; the alternate flavor was unsweet-
ened. Rats were instrumented for iv self-administration and randomly assigned
to receive 0, 7.5, 20 or 40 ug/kg unit NIC doses (n=6-10 per dose/group). During
subsequent self-administration testing licks at two sipper tubess were recorded by
the computer; meeting the schedule of reinforcement at the sipper tubes resulted
in delivery of fluid in the sipper. Both groups (CR and Neutral) self-administered IV
NIC with LRE (0.12 ml, unsweetened), which was a conditioned reifnorcer in the
CR group and a familiar but neutral flavor in the Neutral group. Following acqui-
sition under a fixed ratio (FR) 10 schedule of reinforcement, all rats were tested
under a progressive ratio (PR) to measure high motivation and with quinine hydro-
chloride (0.1, 0.3, and 1 mM) added to the licorice to measure responding in the
face of negative consequences. CR rats self-administered more NIC under the FR
schedule of reinforcement at the lower unit doses (7.5 and 20 ug/kg). However,
the CR group showed greater motivation under the PR and increased willingness
to respond for NIC in the face of the quinine punisher at the 40 ug/kg unit dose.
A subset of rats showed that the flavor CR also increased extracellular DA and
that this increase was enhanced by experimenter-administered IV NIC infusions.
These findings indicate the interaction between NIC and flavor CRs can result
in dependence-like behavior and enhancement in DA release when the CRs are
self-administered with NIC.

FUNDING: Federal; Academic Institution

CORRESPONDING AUTHOR: Matthew Palmatier, East Tennessee State Univer-
sity, TN, USA, palmatier@etsu.edu

ANALYSIS OF FLAVOR ENHANCERS USED IN ELECTRONIC
CIGARETTE REFILL SOLUTIONS

Brandon Woitas*', Taylor Vanderbush', Isaac Sundar?, Irfan Rahman?, Richard
O’Connor’, Maciej Goniewicz!, 'Roswell Park Cancer Institute, NY, USA,
2University of Rochester, NY, USA

BACKGROUND: The variety of flavors available in electronic cigarette refill solu-
tions is an important factor in the maintenance of e-cigarette use by current and
former smokers. In addition, flavors in e-cigarettes liquids are highly appealing to
youth. Manufacturers of refill solutions and some experienced users add flavor en-
hancers to nicotine solutions to boost the sensation from vaping. This study exam-
ined the chemical composition of popular flavor enhancers. METHODS: A conve-
nience sample of 241 concentrated solutions of flavor enhancers were purchased
from US-based online vendors. Prior to analysis we analyzed health warnings
included on product containers. Then, samples were qualitatively analyzed using
GC-MS method. The full-scan data was collected with MS software and a library
search was preformed using mass spectra databases. We also searched toxi-
cological databases for available information on inhalation risk of each identified
compound. RESULTS: On average, each solution of flavor enhancer contained 6
ingredients in bottles with limited to non-existent warning labeling. The most com-
mon chemicals found in analyzed products were vanillin, isovanillin, ethyl maltol,
triacetin, benzyl alcohol, benzaldehyde and menthol. The majority of the flavor
enhancers contained known respiratory irritants, including benzaldehyde, triacetin
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and acetyl pyrazine. No nicotine was detected in any of the samples. CONCLU-
SIONS: The majority of the chemicals used in flavor enhancers are compounds
commonly used as food flavorings or fragrances. Many of these chemicals have
not been deemed safe to use for inhalation. There was limited warning on these
products to indicated their potential inhalation hazards to the e-cigarette users.
Future regulation of e-cigarettes should take into consideration potential health
effects of inhaling flavor enhancers.

FUNDING: Federal

CORRESPONDING AUTHOR: Brandon Woitas, Roswell Park Cancer Institute,
NY, USA, Brandon.Woitas@RoswellPark.org

AN FMRI STUDY ON THE IMPACT OF ADVERTISING FOR
FLAVORED E-CIGARETTES ON SUSCEPTIBLE COLLEGE-AGE
YOUTH

Kathleen Garrison*, Stephanie O’Malley, Ralitza Gueorguieva, Suchitra Krishnan-
Sarin, Yale University, CT, USA

SIGNIFICANCE: E-cigarettes are sold in flavors such as “skittles,” “strawberryli-
cious,” and “juicy fruit,” and no restrictions are in place on marketing e-cigarettes
to young people. Fruit and sweets depicted in e-cigarette advertisements may not
only increase their appeal but also interfere with communication of health risks
in warning labels. This study tested a brain biomarker of product preference for
sweet (fruit/candy) versus tobacco flavor e-cigarettes, and whether advertising
for flavors interfered with health warnings. METHODS: Participants (n=26) were
college age youth who had tried an e-cigarette and were susceptible to future
e-cigarette use. They viewed advertisements in fMRI for sweet and tobacco flavor
e-cigarettes, menthol and regular cigarettes, and control images of flavors with no
tobacco product. Advertisements randomly contained warning labels, and recog-
nition of health warnings was tested post-scan. Visual attention was evaluated us-
ing eye-tracking. RESULTS: There was a significant effect of e-cigarette condition
(sweet/tobacco/control) on activity in the nucleus accumbens, a brain biomarker
for product preference, that was not found for cigarette condition (menthol/regular/
control). Nucleus accumbens activity was greater for sweet versus tobacco flavor
e-cigarette advertisements, and did not differ from control images. Greater nucleus
accumbens activity was associated with poorer post-scan recognition of health
warnings. Visual attention was greater for advertising content on sweet flavor
e-cigarette advertisements, and greater for warning labels on tobacco flavor e-cig-
arette advertisements. Finally, more time spent viewing e-cigarette advertising
content and less time spent viewing warning labels was associated with greater
liking and intent to try e-cigarettes. CONCLUSIONS: These findings demonstrate
that depicting fruit/candy flavors on e-cigarette advertisements evokes a neural
reward response and interferes with processing of health warnings. These findings
can inform regulation of tobacco product flavors, labelling and marketing, to po-
tentially prevent tobacco use initiation and reduce the public health toll of tobacco.

FUNDING: Academic Institution; Federal

CORRESPONDING AUTHOR: Kathleen Garrison, Yale University, CT, USA, kath-
leen.garrison@yale.edu

THE ROLE OF SWEETENERS IN SMOKELESS TOBACCO
PRODUCT PREFERENCE IN MICE

Sairam Jabba*', Arin Drtil", Hanno Erythopel?, Pamella Bonner!, Julie Zimmerman?,
Sven Jordt', 'Duke University School of Medicine, NC, USA, 2Yale University, CT,
USA

BACKGROUND: The FSPTCA gives FDA the authority to regulate the manufac-
ture, distribution, and marketing of tobacco products, including smokeless tobac-
co. The use of smokeless tobacco has been on the rise in the last ten years. The
prevalence is much higher in high school students (overall-6 percent; males-10
percent; females-1.8 percent) compared to adult population (overall-3.4 percent;-
males-6.7 percent; females-0.3 percent). We recently quantified several sweet-
eners in USA-marketed snus and snuff products and found that these products
contained high levels of synthetic sweeteners like sucralose and saccharin, in
some cases 24-fold higher than in confectionary products. The intense sweetness
of smokeless products could potentially encourage use initiation and reinforce-
ment, especially in adolescents. METHODS: To model the role of sweeteners in
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preference or aversion in beginning users of smokeless products, we developed a
single-tube oral consumption model for mice. In this model, aqueous snus extract
(Camel mellow) was prepared and its nicotine and sucralose concentrations were
estimated by gas chromatography and LC-MS respectively. Next, naive mice were
given this snus extract that was calibrated to contain ~155 microgram/mi-nicotine
and ~160 microgram/ml-sucralose, concentrations in the range present in saliva
of a snus user. The extract was presented to the mice for a period of 4 nights and
consumption was compared between wild-type animals and animals deficient in
the sweet taste receptor, Tas1r2 (Tas1r2-/-). RESULTS: Wild-type mice consumed
approximately the same amount of snus extract as water, suggesting that — at
concentrations estimated in users - there is a balance between aversive and pref-
erable flavorant effects. In contrast, Tas7r2-/- mice consistently drank less of the
snus extract, suggesting that intense sweetness, due to addition of sucralose in
the product, suppresses the otherwise aversive sensations elicited by snus con-
stituents. CONCLUSIONS: These data suggest that sweetener addition facilitates
smokeless tobacco product use initiation by decreasing aversion.

FUNDING: Federal; P50DA036151: NIDA and FDA Center for Tobacco Products
(CTP)

CORRESPONDING AUTHOR: Sairam Jabba, Duke University School of Medi-
cine, NC, USA, sj142@duke.edu

FLAVORS INCREASE SUSCEPTIBILITY TO CIGARILLO USE BY
INCREASING PERCEPTIONS OF TASTE AND BY INCREASING
THE WEIGHT GIVEN TO PERCEPTIONS OF TASTE

Aya Avishai*, Adam Goldstein, Clare Meernik, Paschal Sheeran, University of
North Carolina - Chapel Hill, NC, USA

SIGNIFICANCE: Tobacco marketing greatly influences smoking uptake and con-
tinuation. One domain where this might be especially true concerns flavored to-
bacco products where marketing can exploit people’s rich store of associations
with well-liked flavors. The present research explored how flavors influence sus-
ceptibility to cigarillo use. METHODS: Participants were non-smoking 18-26 year
old US residents who were randomized to one of two conditions: flavored vs. con-
trol cigarillos. Participants in the flavored cigarillos condition viewed five flavored
cigarillo packs (“Sweet,” “Wine,” “Grape,” “Jazz,” and “Tropical”), while those in
the control condition viewed five standard, tobacco-flavored cigarillo packs (e.g.,
“Burley”); each image included a description of the pack “flavor”. Participants com-
pleted a measure of approach bias toward cigarillos, followed by items regarding
their perceptions of taste, smell, social acceptability, enjoyment, harm of cigarillos,
as well as susceptibility to use. RESULTS: After screening, 102 individuals were
eligible to participate and were randomized to the control condition (N = 53) or fla-
vors condition (N = 49). Using MANOVA, we found that participants exposed to the
flavored cigarillos had significantly more favorable perceptions of taste and smell,
greater social acceptability, anticipated enjoyment of, and increased susceptibility
to, cigarillo use than those in the control condition (ps < .01). Mediation analyses
showed that taste ratings fully mediated the relationship between flavors condition
and susceptibility to use. We also observed that condition significantly moderated
the relationship between taste and susceptibility to use, such that taste better pre-
dicted susceptibility in the flavors condition (B = 18.89, p <.001) than in the control
condition (B = 13.57, p <.001). CONCLUSIONS: Flavors likely increase suscepti-
bility to cigarillo use via two routes. First, flavors improve perceptions of the taste of
cigarillos and thereby increase susceptibility. Second, flavors increase the weight
given to perceptions of taste in determining susceptibility to use.

FUNDING: Academic Institution

CORRESPONDING AUTHOR: Aya Avishai, University of North Carolina - Chapel
Hill, NC, USA, avishaiy@live.unc.edu

2018 PaPER SESSION

SO SO SO SO SO

SRNT



SRNT

NoTEs

68




NoTEs

SRNT




SRNT

NoTEs

70




2018 ParEr SESSION SRNT

PODIUM PRESENTATION 3

PAPER SESSION 10: EMERGING TOPICS
IN REDUCED NICOTINE TOBACCO
PRODUCTS

PA10-1

ELECTROPHYSIOLOGICAL RESPONSES TO VARYING LEVELS
OF NICOTINE IN CIGARETTES

Mauricio Rangel-Gomez*, Raul Cruz-Cano, Azieb Kidanu, Spencer Fix, Edward
Bernat, Pamela Clark, University of Maryland, MD, USA

SIGNIFICANCE: Reduction of nicotine concentration in cigarettes is being con-
sidered as a method for reducing population levels of nicotine addiction, and thus
morbidity and mortality from cigarette smoking. The lowest level of nicotine that
generates neuro-activation, potentially contributing to the initiation and continua-
tion of use of tobacco products, is not known. METHODS: Established smokers
smoked cigarettes with 6 different levels of nicotine (0.4 to 15.8 mg/g) in sepa-
rate sessions, while four hours abstinent. In single-use sessions, 13 participants
engaged in three tasks before, during and after smoking, while electroencepha-
lographic (EEG) data were recorded. These tasks included picture-viewing, go/
no-go, and gambling feedback tasks, indexing cognitive processes relevant to
nicotine exposure (cue-reactivity, inhibitory control, and reward/loss). Data were
analyzed using innovative time-frequency decomposition methods developed by
our research group. Preliminary analyses focused on comparing the lowest to the
highest level, to verify that changes in response occurred in the tested nicotine
range. RESULTS: Results indicated a continuation or exacerbation of withdrawal
symptoms at the lowest nicotine level, and a reversal of withdrawal symptoms
at the highest level. The picture task revealed increases in response to pleasant
pictures for the high nicotine level and decreases for the low nicotine level. The
unpleasant stimuli operated in the opposite direction, consistent with the idea of
increased negative affect in withdrawal, and increased reactivity to pleasant stimuli
when sated. Similar effects were observed for the go/no-go task, with increased
executive function for the high nicotine level and decreased executive function
for the lowest nicotine level. CONCLUSIONS: Given these promising results, on-
going analytic efforts are assessing the change point in this observed reversal
between high and low nicotine levels, to make inferences about relevant nicotine
thresholds for abuse liability. RESULTS: will inform the FDA about the maximum
nicotine level that fails to result in neuro-activation, guiding regulation of allowable
nicotine levels.

FUNDING: Federal

CORRESPONDING AUTHOR: Mauricio Rangel-Gomez, University of Maryland,
MD, USA, mrangelg@umd.edu

PA10-2

ABRUPT NICOTINE REDUCTION INCREASES ESSENTIAL VALUE
OF NICOTINE AND EXACERBATES REINSTATED NICOTINE
SEEKING

Cassandra Gipson*', Julie Marusich?, Joshua Beckmann®, Gregory Powell',
'Arizona State University, AZ, USA, 2Research Triangle Institute, NC, USA,
SUniversity of Kentucky, KY, USA

Reduction of nicotine content in tobacco products is a regulatory control strate-
gy intended to decrease smoking dependence that reduces nicotine content (al-
though does not reduce content to zero). This strategy is hypothesized to produce
reductions of nicotine intake and dependence. Here we examined whether abrupt
nicotine reduction following maintenance on standard (i.e., higher) doses of nico-
tine influences nicotine essential value, evaluated through behavioral economics
(BE), and subsequent relapse vulnerability, evaluated through reinstatement. Male
Sprague-Dawley rats were trained to self-administer nicotine (0.06 mg/kg/infusion,
paired with contingent conditioned cues; Phase 1). All rats then completed a BE
phase, during which progressively decreasing doses of nicotine were presented
(Phase 2). Following this protocol, rats then either self-administered the training
dose of nicotine (Group 1), or were abruptly switched to a low dose of nicotine
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(0.001 mg/kg/infusion, Group 2; Phase 3). The 0.001 mg/kg/infusion dose is 60
times more costly than the training dose. Following Phase 3, both groups under-
went a second BE period (Phase 4). In Phase 5, responding for nicotine was ex-
tinguished over the course of 14 sessions or until extinction criteria were met.
Reinstatement (Phase 6) was then induced by presentation of the cue duration
previously associated with the dose that induced maximum responding (0.0056
mg/kg/infusion, or 0.56 sec). Rats allowed to self-administer reduced nicotine
(Group 2) had increased consumption relative to rats maintained on the training
dose of nicotine (Group 1). Rats for whom nicotine was abruptly reduced from 0.06
to 0.001 mg/kg/infusion (Group 2) showed decreased demand elasticity and in-
creased nicotine seeking (Phase 6) compared to Group 1. Rats in Group 1 showed
no difference in their demand curves in Phases 2 and 4. These results suggest that
abruptly decreasing the dose of nicotine following self-administration of a higher
dose may increase nicotine reinforcement value and relapse vulnerability. Transla-
tionally, these results indicate that alternative strategies may be needed to achieve
positive smoking cessation outcomes.

FUNDING: Federal

CORRESPONDING AUTHOR: Cassandra Gipson, Arizona State University, AZ,
USA, cgipsonr@asu.edu

PA10-3

PREFERENCES FOR VERY LOW NICOTINE CONTENT
CIGARETTES IN SMOKERS

Joanna Chu*, Chris Bullen, Varsha Parag, Natalie Walker, University of Auckland
- New Zealand, New Zealand

INTRODUCTION: Reducing nicotine content of cigarettes to non-addictive levels
has been proposed as a public health approach for significantly reducing smok-
ing-related morbidity and mortality. Previous research has shown that smokers
dislike the taste of very low nicotine content (VLNC) cigarettes, which may impact
uptake of such products. A double-blind, randomised, controlled cross-over trial
was conducted to compare the acceptability to smokers of two types of VLNC
cigarettes, one with a carbon filter and one without. Method: Participants were
daily smokers of non-menthol tobacco cigarettes, aged 218 years, who had their
first cigarette within 30 minutes of waking. Participants were recruited using com-
munity advertising in Auckland, New Zealand. Participant smoked one of their own
regular cigarettes before randomised to the order they smoked the test cigarettes.
There was a washout period of 45 minutes between each product. Test cigarettes
were MAGIC 0 (with carbon filters, nicotine yield 0.04mg/cigarette, tar yield 4.1mg/
cigarette, 22" Century Group, Inc) or MAGIC (nicotine yield 0.04mg/cigarette, tar
yield 4.1mg/cigarette, 22" Century Group, Inc). Primary outcome was accept-
ability, measured by the satisfaction domain of the modified Cigarette Evaluation
Questionnaire. Secondary outcomes included psychological reward, enjoyment of
the respiratory tract sensations and craving reduction. Thirty-two participants were
sought for 90% power (p=0.05) to detect a difference in satisfaction scores of
at least 0.5 points on a 7-point scale. RESULTS: Twenty-three participants were
recruited and completed the trial. Higher satisfaction ratings were found with the
VLNC cigarettes with a carbon filter, compared to those without (Mean difference
=1.00, 95% CI 0.47-1.53, p=0.0008). Significant differences were reported for all
secondary outcomes, with participants preferring the VLNC cigarettes with a car-
bon filter. Over 86% of participants indicated that they would/may consider using
the MAGIC 0 to make a quit attempt, compared with 60% using MAGIC. CONCLU-
SIONS: VLNC cigarettes with carbon filters are more acceptable to smokers than
similar cigarette without filters.

FUNDING: State

CORRESPONDING AUTHOR: Joanna Chu, University of Auckland - New Zea-
land, New Zealand, jt.chu@auckland.ac.nz
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PA10-4

A CROWD-SOURCED EVALUATION OF REDUCED-NICOTINE
CIGARETTE FRAMING ON BEHAVIORAL ECONOMIC DEMAND
CURVES

Brent Kaplan*, Mikhail Koffarnus, Warren Bickel, Virginia Tech Carilion Research
Institute, VA, USA

SIGNIFICANCE: The Food and Drug Administration has expressed interest in ex-
amining the potential policy impacts of reducing, but not completely eliminating,
nicotine in combustible cigarettes. Recently, there have been several investiga-
tions examining the effects of reduced-nicotine cigarettes. Some of these studies
have examined effects within the framework of the behavioral economic purchase
task and, relatedly, demand curve analysis. Research on hypothetical purchase
tasks has shown close correspondence between hypothetical and potentially real
rewards. To our knowledge, there has not been an investigation looking at strictly
hypothetical outcomes as they relate to differing concentrations of nicotine cig-
arettes. It may be the case that participants’ reports for commodities with which
they have no experience (e.g., reduced-nicotine cigarettes) may not reflect re-
ports when they do have experience. Therefore, the purpose of the current study
was to examine behavioral economic demand for cigarettes with different levels of
nicotine concentrations within a purely hypothetical task to accompany in-lab, ex-
perience-based efforts. METHODS: Participants recruited using Amazon Mechan-
ical Turk completed Cigarette Purchase Tasks for conventional and hypothetical
experimental cigarettes with one of six randomly assigned concentrations of nic-
otine. RESULTS: Within-subject analyses of the Cigarette Purchase Task indicat-
ed differences in demand between conventional cigarettes and reduced-nicotine
cigarettes. That is, in higher nicotine concentration groups, participants said they
would purchase fewer numbers of cigarettes compared to those in the lower con-
centration groups. CONCLUSIONS: Framing the nicotine concentration as per-
cent reduction rather than a stated percentage appeared to show greater effects.
This suggests that perceptions of initial purchasing decisions of reduced-nicotine
cigarettes may be differentially affected by product descriptions.

FUNDING: Federal; NIDA NIH RO1DA042535-01

CORRESPONDING AUTHOR: Brent Kaplan, Virginia Tech Carilion Research In-
stitute, VA, USA, bkaplan4@vtc.vt.edu
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PAPER SESSION 11: HEALTH IMPACT OF
TOBACCO PRODUCTS

PA11-1

IMPACT OF ELECTRONIC CIGARETTE USE ON LUNG FUNCTION
(FEV1) AMONG ADULT SMOKERS ATTEMPTING TO REDUCE
THEIR CIGARETTE CONSUMPTION

Susan Veldheer*!, Jessica Yingst', Shari Hrabovsky', Sophia Allen’, Miao-
Shan Yen?, Caroline Cobb?, Jonathan Foulds', Thomas Eissenberg?, 'Penn
State College of Medicine, PA, USA, 2Virginia Commonwealth University, VA,
USA

BACKGROUND: Electronic cigarettes (e-cigs) may expose users to fewer to-
bacco-related toxicants than combustible cigarettes, but the effects of e-cigs
on lung function are unknown. This study investigated the short-term effects
of e-cig use on pulmonary function in cigarette smokers interested in reducing
cigarette use while using an e-cig as compared to those using a plastic ciga-
rette substitute (CS; QuitSmart). METHODS: 267 participants were randomly
assigned to receive an e-cig or CS and were encouraged to reduce their ciga-
rette consumption by 75% while substituting with their assigned product. Car-
bon monoxide (CO), CPD, and FEV1 were collected at baseline and 4 weeks
later. At 4 weeks, e-cig puffs/day was collected. Changes between groups in
FEV1, CPD, and CO were evaluated using independent t-tests. A stepwise
linear regression model was used to evaluate changes in FEV1 (independent
variables: demographics, baseline CPD, CPD change, average e-cig puffs,
and e-cig use days). RESULTS: There were 68 CS and 199 e-cig participants.
The e-cig group used their product 23.4/28 days with an average of 83.6 e-cig
puffs/day. Reductions in CPD and CO were significantly higher for the e-cig
group (CPD change: -8.7 e-cig vs. -5.5 CS, p<0.001 and CO change: -6.1
ppm e-cig vs. -2.9ppm CS, p=0.021). There were no significant differences
in FEV1 changes between groups. In the regression model, decreased CPD
relative to baseline was a significant predictor of improved FEV1 (p=0.04).
CONCLUSION: No differences were found in lung function (FEV1) between
cigarette smokers using an e-cig and those who did not. However, those in
the e-cig group had significantly greater decreases in CO and CPD. Cigarette
reduction, even in the presence of e-cig use, was a significant predictor of
improved lung function.

FUNDING: Federal

CORRESPONDING AUTHOR: Susan Veldheer, Penn State College of Medicine,
PA, USA, sveldheer@psu.edu

PA11-2

THE SIGNIFICANCE OF 15-LIPOXYGENASE METABOLITES
IN SMOKERS WITH CHRONIC OBSTRUCTIVE PULMONARY
DISEASE, A HIGH RISK POPULATION FOR LUNG CANCER

George Chen*, The Chinese University of Hong Kong, China

In addition to cigarette smoking, there are many factors that have been re-
ported to contribute to the development of lung cancer. Among these other
factors, chronic obstructive pulmonary disease (COPD) has been well de-
scribed. Though the risk of lung cancer is significantly higher in the population
of smokers with COPD than the general population, lung cancer will eventu-
ally occur only in a small subpopulation of smokers with COPD. Frequently,
these lung cancer patients are diagnosed at the advanced stage due to the
lack of early diagnostic methods. Therefore, the development of biomarkers for
early diagnosis of smoking-related lung cancer is urgently needed. Our early
study has demonstrated a significant reduction of 15-lipoxygenase (15-LOX) in
smoking-induced lung cancer. In this study, we monitored the levels of 15-LOX
metabolite 15(S)-hydroxy-eicosatetraenoic acid (15S-HETE) and 13(S)-hy-
droxyoctadecadienoic acid (13S-HODE) in smokers, COPD patients and health
subject. Our results showed that the level of 15S-HETE was increased in smok-
ers and COPD patients, particularly in smokers with COPD. However, the level
of 13S-HODE was only marginally higher in smokers with COPD. Significant-
ly, we found that 15S-HETE level was markedly increased in 3 smokers with
COPD who were later diagnosed with non-small cell lung cancer (NSCLC). In
summary, our findings suggest that 15S-HETE is a potential biomarker for early
detection of NSCLC in the population of smokers with COPD. (Ming-Yue Li, Ho
RL, Leung BC, Fanny WS Ko, Bin Wu, Xiang Long, Jing Du, Jun Wu, Calvin
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SH Ng, Innes YP Wan, Tony SK Mok, David SC Hui, and Malcolm J Underwood
contributed to this study)

FUNDING: Academic Institution

CORRESPONDING AUTHOR: George Chen, The Chinese University of Hong
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THE ROLE OF SMOKING IN THE RELATIONSHIP BETWEEN
MULTIPLE HEALTH BEHAVIORS AND ALL-CAUSE MORTALITY
AMONG US ADULTS

Seung Hee Choi*, Manfred Stommel, Michigan State University, MI, USA

SIGNIFICANCE: While some risk health behaviors occur together, the impact of
multiple health behaviors on mortality has not been fully examined in the literature.
Previous studies estimated the mortality risks based on the cumulative number
of risk behaviors. However, this may not only hide important interactions among
these behaviors, but it also implicitly assumes that the specific combination of
risk-behaviors does not matter. Therefore, this study was aimed to examine each
combinations of multiple health behaviors on all-cause mortality using a nationally
representative sample of U.S. adults. METHODS: National Health Interview Sur-
vey (NHIS) data from 1997 through 2005 were linked to the National Death Index
(NDI) with a follow-up to December, 31, 2011. The primary dependent variable was
all-cause mortality; the predictors included four multiple risk health behaviors (cur-
rent smoking, heavy drinking, physical inactivity, and obesity). Confounding vari-
ables included demographics, socio-economic status, and health insurance. The
analyses included U.S. residents who were 30 years old and older (N=180,875,
Population Estimate: 205 million). The primary statistical analysis relied on fitting
Cox proportional hazards models. RESULTS: Among the U.S. population of adults,
22.3% engaged in at least two risk behaviors and 60% of smokers had at least
one additional risk behavior. Mortality risks varied by the combinations of risk be-
haviors. When the combinations included smoking, the mortality risks were high.
When the combinations include obesity, the mortality risks were low. Smokers had
a 2.6 times higher mortality risk when they engaged in one additional risk behavior
simultaneously and 2.8 times higher for two additional behaviors, compared to
those with zero risk behavior groups. CONCLUSIONS: When multiple health be-
haviors include smoking, mortality risks are higher. Such finding indicates smokers
are at greater risk for premature deaths when they engage in other risk behaviors
simultaneously. Multiple health behavior interventions addressing not only smok-
ing but also other risk behaviors, will prevent millions of premature deaths.

FUNDING: None

CORRESPONDING AUTHOR: Seung Hee Choi, Michigan State University, MI,
USA, shchoi@msu.edu
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WIDESPREAD TOBACCO-SMOKING ASSOCIATED CHANGES IN
DNA METHYLATION AND GENE EXPRESSION IN LUNG TISSUE
OF SMOKERS

Daniel Mullen, Kimberly Siegmund, Ite Laird-Offringa*, University of Southern
California, CA, USA

SIGNIFICANCE: Epigenome-wide association studies (EWAS) have identified
thousands of cytosine-guanine dinucleotides (CpGs) showing smoking-associated
DNA methylation changes in blood cell DNA. Their relationship to smoking-asso-
ciated methylation differences in lung and their molecular link to lung cancer de-
velopment remain poorly understood. METHODS: We performed an EWAS using
Inifinium HumanMethylation450K BeadChip data from The Cancer Genome Atlas
(TCGA) for 393 eligible lung adenocarcinoma tumor samples and replicated in 27
adjacent normal tissue samples. Epigenetic marks near these CpGs were then
examined in both primary lung cells and lung adenocarcinoma cell lines. Smok-
ing-associated changes in gene expression were assessed using TCGA lung
adenocarcinoma gene expression data and linked to the differentially-methylat-
ed CpGs. FINDINGS: 37,372 probes were significantly-differentially methylated
with respect to smoking in TCGA adenocarcinoma tumor samples after Benjamini
Hochberg correction (p<0.05). 1,774 probes replicated at a nominal level in the
adjacent normal samples (p<0.05), including 154 probes previously associated
with smoking in at least one blood EWAS. 625 of the 1,774 replicated probes
were located within 2 kb of a likely functional region carrying a histone mark of
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active enhancers in primary lung cells and/or lung cancer cell lines. 537 of these
625 probes were within 1 Mb of a gene showing a significant, smoking-associated
expression difference. Cg14817490, one of the top-10 most-replicated CpGs in
blood-based smoking EWAS, was linked to smoking-induced upregulation of the
aryl hydrocarbon receptor repressor (AHRR) gene, which is involved in the cellular
xenobiotic response and has been implicated in lung cancer risk. CONCLUSIONS:
Many smoking-associated methylation changes in lung tissue are located in the vi-
cinity of potentially functional genomic regions in lung tissue, and could be driving
expression of smoking-associated genes that may affect lung cancer risk.

FUNDING: Federal; Academic Institution; RO1 HL114094 to IALO, P30 CA014089,
USC Provost’s fellowship and Roy E. Thomas Foundation Graduate Scholarship
to DJM

CORRESPONDING AUTHOR: Ite Laird-Offringa, University of Southern Califor-
nia, CA, USA, ilaird@usc.edu

PA11-5

ANOTHER SMOKING GUN (MODEL): MODELLING THE TIME
VARYING EFFECT OF TOBACCO USE AND SMOKE EXPOSURE
ON MEAN TELOMERE LENGTH BY RACE/ETHNICITY IN THE US

Gary King', Tamika Gilreath?, Francisco Montiel Ishino*?, "The Pennsylvania State
University - University Park, PA, USA, 2Texas A&M University - College Station,
TX, USA

SIGNIFICANCE: Telomeres are a tandem repeat of nucleotide sequences at the
end of chromosomes that act as protective caps and allow for proper cell division.
Human telomere length is primarily used as an indicator for biological ageing as
each time a cell divides, telomeres shorten. Behavioral and environmental fac-
tors related to tobacco are known to affect telomere length. Shorter and longer
than expected telomeres are associated with an increase in cancer risk and other
chronic diseases. While it is known that telomere length varies by racial/ethnic
group and is affected by lifestyle and environmental factors, the research on how
tobacco use and exposure affects telomere length over age by racial/ethnic group
is scarce. METHODS: Time varying effects modeling (TVEM) allows the obser-
vation of change over time from active tobacco use and environmental tobacco
smoke on telomere length. We used the National Health and Nutrition Examination
Survey (NHANES) for continuous years 1999 to 2002 to observe the effects of ac-
tive tobacco use and environmental exposure - measured through serum cotinine
- and mean telomere length for adults 19 to 80 years of age (N=7827; M=1.03,
SD=0.28). Models were run by Mexican American, other Hispanic, Non-Hispanic
White, Non-Hispanic Black, and Other/Multi-racial to allow for time-varying group
differences and controlled for sex, SES, education, and ever-smoker [Note: results
are presented as figures as coefficients estimated in continuous time]. RESULTS:
The results indicate a high level of mean telomere length (mTL) differences be-
tween different racial/ethnic groups. The association of serum cotinine levels and
mTL vary across age by racial/ethnic groups. Serum cotinine levels had the stron-
gest observed effect on Mexican American mTL across time. There was a signifi-
cant increase in mTL at age 31 with a mean score of .0037 with another significant
increase at age 52 with mean score .0078. CONCLUSIONS: Findings reveal a
further need to focus additional support and resources to intervene upon disparate
health outcomes from tobacco use and smoke exposure for already vulnerable
groups and focusing efforts for particular adult age groups.

FUNDING: Academic Institution

CORRESPONDING AUTHOR: Francisco Montiel Ishino, Texas A&M University -
College Station, TX, USA, fami@psu.edu
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PA12-1

STATE-LEVEL CIGARETTE AFFORDABILITY AMONG CURRENT
US SMOKERS: FINDINGS FROM THE ITC US SURVEY, 2003-2015

Pete Driezen*', Mary Thompson', Nigar Nargis?, K. Michael Cummings?, Geoffrey
Fong', Frank Chaloupka®*, Ce Shang*, Kai-Wen Cheng?, 'University of Waterloo,
ON, Canada, 2American Cancer Society, GA, USA, 3Medical University of South
Carolina, SC, USA, “University of lllinois at Chicago, IL, USA

SIGNIFICANCE: Cigarette taxes reduce demand for cigarettes. Inflation under-
mines the effects of taxes when tax increases do not keep pace with rising in-
comes. Cigarette tax policy must consider price in relation to smokers’ incomes.
This study uses small area estimation methods to estimate state-level cigarette
affordability from 2003-2015. METHODS: Data came from Waves 2-9 of the In-
ternational Tobacco Control (ITC) US Survey, a nationally representative cohort
survey of smokers aged 18+. Cigarette affordability was defined as the proportion
of a smoker’s income spent on 100 packs of 20 cigarettes using self-reported pric-
es and annual per capita household incomes. At each wave, individual affordability
was estimated using linear mixed effects models in R (Version 3.3.3). Fixed ef-
fects were sex, age group (18-24, 25-39, 40-54, 55+), race (white, black, Hispanic,
other), education (< high school vs. more) & employment status (employed vs.
not). State was entered as a random intercept. Model parameters were combined
with auxiliary information to estimate state-level affordability. Auxiliary information
(state-level proportion of smokers at each category of fixed effect covariates), was
estimated from the Behavioral Risk Factor Surveillance System survey contem-
poraneous to the ITC wave. RESULTS: Affordability varied across states in most
years. Before 2008, smokers spent less than 3% of their income on cigarettes.
Cigarettes became less affordable in 2008. By 2010, smokers spent 3.7% of their
income on cigarettes. Cigarettes were least affordable in southern states from
2010-2013. Cigarettes became more affordable as economic conditions improved
by 2015 but did not return to levels observed prior to the 2009 federal cigarette
tax increase. Affordability varied most in southern states in 2015, ranging from
3% in Virginia to 5.2% in the District of Columbia. CONCLUSIONS: Reductions in
cigarette affordability are likely due to the 2008 economic recession and the 2009
federal tax increase. RESULTS: demonstrate that if prices remain unchanged fol-
lowing improved economic conditions, cigarettes remain affordable. Tax increases
must keep pace with improved economic conditions.

FUNDING: Federal; Nonprofit grant funding entity

CORRESPONDING AUTHOR: Pete Driezen, University of Waterloo, ON, Canada,
prdriezen@uwaterloo.ca

PA12-2

AN EMPIRICAL ANALYSIS OF THE IMPACT OF INCOME CHANGE
AND CIGARETTE TAXATION IN A PRICE-TIERED CIGARETTE
MARKET OF BANGLADESH

Iftekharul Hug*', Nigar Nargis?, Damba Lkhagvasuren®, Ghulam Hossain*,
Geoffrey Fong®, 'East West University, Bangladesh, 2American Cancer Society,
GA, USA, 3Concordia University, QC, Canada, “University of Dhaka, Bangladesh,
SUniversity of Waterloo, ON, Canada

Taxing tobacco products is one of the most effective measures of tobacco control.
However, in a tiered market structure where multiple tiers of taxes co-exist the an-
ticipated impact of tobacco taxes on tobacco consumption is complex. This paper
investigates changing smoking behavior in the face of rising prices (from taxes)
and changing income in such a tiered market structure. Do taxes successfully lead
smokers to reduce consumption or simply move to a different price tier and hence
enjoy reduced taxes? How does a change in income affect smoking behavior?
A panel dataset from the ITC Bangladesh surveys is used for the analysis. The
nature of dataset allowed for observing the impact of tax and income change on
the smoking behavior of the same individual over a length of three years. For
preliminary analysis transition matrices are developed. Transition matrices show
significant movement of smokers across price tiers from one wave to the next.
Then, probit regressions are used to identify the effects of changes in prices and
changes in income along with other control variables. It is observed in the regres-
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sion results when smokers face higher cigarette prices, their probability to down-
trade increases and probability to up-trade decreases. Interestingly higher taxes
do not increase the probability to quit smoking. Such results demonstrate how
the presence of a price-tiered market allows smokers to down-trade when facing
higher prices rather than quit smoking altogether. Also, higher income raises the
probability to up-trade and decreases the probability to quit. The findings of the
paper hold strong policy relevance. It is evident from the results that a price-tiered
market provides smokers more flexibility to accommodate their smoking behavior
when faced with price and income change. Therefore, tiered structure of the tax
system should be replaced with uniform taxes so that all price tiers are taxed with
equal aggression. Thus, higher taxes will not encourage smokers to down-trade
but rather push them to quit smoking altogether. RESULTS: also reveal the need
for overall cigarette taxes to be raised so that it off-sets any positive effects of
income growth.

FUNDING: Nonprofit grant funding entity

CORRESPONDING AUTHOR: Iftekharul Hug, East West University, Bangladesh,
iftekharulhug.12@gmail.com
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TOBACCO PRODUCT COUPONS: RECEIPT AND USE AMONG
ADULT SMOKERS IN THE UNITED STATES

Amira Osman*', Tara Queen', Kelvin Choi?, Adam Goldstein', 'University of North
Carolina at Chapel Hill, NC, USA, 2National Institutes of Health, MD, USA

SIGNIFICANCE: Direct-to-consumer price promotions of tobacco products, includ-
ing tobacco coupons undermine effectiveness of tobacco control strategies (e.g.,
taxation, minimum price) and may encourage tobacco product consumption, par-
ticularly among socioeconomically disadvantages groups. To identify related so-
cioeconomic disparities, this research examined demographic and socioeconomic
correlates of tobacco coupon receipt, source, and use among adult U.S smokers.
METHODS: Data came from Wave 1 of the Population Assessment of Tobacco
and Health (PATH) Study. Smokers were classified as those who received industry
coupons via email only, mail only, email and mail, or had not received such cou-
pons in the past 6 months. Smokers were also classified as those who had used
industry coupons to buy a tobacco product vs. those who did not in the past month.
Logistic and multinomial regression models estimated the relationship between
coupon receipt, source (email, mail, or both), and coupon use and demograph-
ic and socioeconomic variables. Models predicting coupon use included coupon
source as an explanatory variable. RESULTS: Thirty seven percent of smokers
received tobacco industry coupons; 5% via email only, 15% via mail only, and
17% via email and mail. Twenty three percent of smokers used coupons to buy a
tobacco product in the past month. Middle-aged, female, White, and more nicotine
dependent smokers were more likely to receive coupons via mail or via email and
mail. Whereas associations between education, income, and employment with
coupon receipt, source, and use were inconsistent, difficulty-paying bills was asso-
ciated with greater odds of coupon receipt via mail and via email and mail, and with
coupon use. Those who received industry coupons via mail only or via email and
mail were 3 times and 5 times more likely than those who received them via email
only to use coupons to buy a tobacco product, respectively. CONCLUSIONS: To-
bacco coupons sent to smokers are likely to lead to product purchase, especially
if sent via mail or simultaneously via email and mail. Smokers with financial diffi-
culties may be vulnerable to tobacco industry tactics that involve price promotions.

FUNDING: Federal

CORRESPONDING AUTHOR: Amira Osman, University of North Carolina at
Chapel Hill, NC, USA, amirao@email.unc.edu

PROXIMITY TO FIRST NATIONS RESERVES AND LIKELIHOOD OF
ILLICIT CIGARETTE PURCHASING IN ONTARIO AND QUEBEC:
FINDINGS FROM THE ITC CANADA SURVEY 2002-2014

Pete Driezen*!, Emmanuel Guindon?, Geoffrey Fong', Mary Thompson', David
Hammond'!, Anne Quah', 'University of Waterloo, ON, Canada, 2McMaster
University, ON, Canada

SIGNIFICANCE: Contraband tobacco products provide price-sensitive smokers
with incentives to avoid higher-taxed cigarettes. Some Canadian smokers avoid
taxes by purchasing cigarettes from First Nations Reserves (FNR). This study es-
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timated the effect of proximity to FNR on the odds of last purchasing cigarettes
from FNR in Ontario (ON) & Quebec (QC), where contraband tobacco is more
prevalent. METHODS: The analysis was based on current smokers aged 18+ from
ON (n=2126) & QC (n=1441) who completed at least 1 of the 9 waves of the Inter-
national Tobacco Control Canada Survey (2002-2014). The weighted prevalence
of last purchasing from FNR was estimated using SAS version 9.4. The Euclide-
an distance between smokers’ postal code of residence to the nearest FNR was
computed using QGIS version 2.18. Weighted generalized estimating equations
(GEE) tested the effect of distance on the odds of purchasing on-reserve, con-
trolling for sociodemographics (sex, age, ethnicity, income, education) & smoking
behaviors (cigarettes/day, quit intentions). GEE regression also tested if FNR pur-
chasing was associated with past year quit attempts. RESULTS: In 2002, 2.4% of
ON smokers last purchased cigarettes from FNR. By 2008, 22% of smokers last
purchased from FNR; since then, prevalence remained stable. In QC, prevalence
increased from 1.1% in 2002 to 7.3% in 2007 and declined to 3.2% in 2014. Across
all waves and controlling for sociodemographics & smoking behaviors, proximity
to FNR was associated with purchasing from FNR only in ON where a 10 km de-
crease in distance increased the odds of purchasing from FNR (OR=1.31,p<0.01).
ON smokers who last purchased from FNR had significantly lower odds of trying
to quit in the past year (OR=0.69;p<0.01). These relationships were not observed
in QC smokers. CONCLUSIONS: In 2008, QC took measures to curb contraband
tobacco; the declining prevalence of FNR purchases since then suggests these
measures are effective. The prevalence of FNR purchasing has remained stable
in ON since 2007. Policies that deter non-aboriginal smokers from purchasing on
reserve or ensure payment of applicable taxes if they do may curb contraband
tobacco purchasing in ON.

FUNDING: Federal; Nonprofit grant funding entity

CORRESPONDING AUTHOR: Pete Driezen, University of Waterloo, ON, Canada,
prdriezen@uwaterloo.ca
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MARKETING NATURAL AMERICAN SPIRITS: CIGARETTE
SALES GROWTH AND PRICE VARIATION IN CALIFORNIA
NEIGHBORHOODS

Anna Epperson*, Trent Johnson, Nina Schleicher, Lisa Henriksen, Stanford
University, CA, USA

SIGNIFICANCE: Natural American Spirit (NAS) cigarettes are marketed as organ-
ic, 100% additive-free, and environmentally friendly. Its packaging associates the
brand with American Indians, a population with the highest smoking rate in the
US. Natural and native marketing may be particularly appealing in California, a
state with the second lowest smoking rate and the largest population and pro-
portion of American Indian/Alaska Natives (AIAN) in the US. Research focused
on the content and perceptions of NAS advertising and packaging indicates that
youth and young adults perceive the brand as “healthier.” Less is known about
how brand sales vary over time and whether the price varies by neighborhood
demography. METHODS: We analyzed two sources of data for NAS marketing
in California: (1) quarterly cigarette sales data from Nielsen (2013-2016) and (2)
in-store observations of brand availability and price in a statewide, random sample
of 1,277 licensed tobacco retailers in January-March 2017. Ordinary least squares
regression modeled NAS price (before sales tax) as a function of store type and
neighborhood demography, defined by a 1/2—mile roadway network. RESULTS:
NAS displaced Newport as the third most popular cigarette brand in California.
From 2013 to 2016, NAS market share (% total dollar sales) increased by 50%,
in a state with 10.5% smoking prevalence among adults and 28.1% among AIAN.
In 2017, 76.6% of licensed tobacco retailers sold NAS. Average price was $7.03
(SD=$0.66), which was typically $0.75 more than the price of Newport in the same
store. However, the price of NAS cost significantly less in store neighborhoods with
a higher proportion of residents who are AIAN (coef = -0.05, p<0.05) and school-
age youth (aged 5-17) (coef = -0.11, p<0.01). Comparisons with price for Marl-
boro, Newport, Camel, Pall Mall will indicate whether these patterns are unique to
NAS. CONCLUSION: This study is the first to document lower prices for NAS in
neighborhoods with a higher proportion of AIAN residents and school-age youth.
Misperceptions that NAS cigarettes are “healthier” may contribute to increasing
market share for the brand, which could be corrected through regulation.
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DISPARITIES IN CIGARETTE TAX EXPOSURE BY RACE,
ETHNICITY, POVERTY AND SEXUAL ORIENTATION, 2006-2014,
USA

Shelley Golden*', Amanda Kong', Joseph Lee?, Kurt Ribisl', '"University of North
Carolina at Chapel Hill, NC, USA, 2East Carolina University, NC, USA

SIGNIFICANCE: Cigarette excise taxes are an effective smoking prevention strat-
egy but they vary geographically due to differences in state and local taxation.
There are also pronounced sociodemographic differences in community compo-
sition, suggesting that different population groups might face different cigarette
excise tax rates. In this study, we examine how cigarette excise tax rates differ for
population groups defined by race, ethnicity, poverty status, and sexual orientation,
and how these differences have evolved over time. METHODS: We constructed
annual cigarette tax rates in 109 mutually exclusive taxing jurisdictions within the
United States between 2006-2014: 58 localities (cities, counties, American Indian
areas), 13 state areas net those localities, and 38 states without any local taxing
areas. After merging with Census sociodemographic data, we calculated annual
cigarette excise tax exposures for each population group as the average of each
place-based tax, weighted by the proportion of the group living there. RESULTS:
In 2014, the average U.S. resident was required to pay $2.68 in cigarette taxes,
more than 60% of which was due to state and local taxation. On average, Asian/
Native Hawaiian and Other Pacific Islander populations faced the highest average
tax ($2.95), which was $0.44 more than American Indian populations, a result of
growing differences between American Indian populations and other racial and
ethnic groups over time. Local taxes augmented state and federal taxes dispro-
portionately for non-White populations, same-sex couples, and people living in
poverty. CONCLUSIONS: Geographic variation in cigarette excise taxes produces
sociodemographic variation in cigarette tax exposure. Raising cigarette taxes spe-
cifically in those places where groups at risk for tobacco-related disease live could
reduce important disparities in cigarette smoking.
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BARRIERS TO THE IMPLEMENTATION OF A BEHAVIOR CHANGE
COUNSELING SESSION ON TOBACCO CESSATION FOR
TUBERCULOSIS PATIENTS IN PAKISTAN: FIRST FINDINGS FROM
A MIXED METHODS PROCESS EVALUATION

Melanie Boeckmann*', Amina Khan?, Raana Zahid?, Maryam Noor?, Sahil Warsi?,
Helen Elsey?, Daniel Kotz', 'Medical Faculty of the Heinrich-Heine-University
Duesseldorf, Germany, 2The Initiative, Pakistan, University of Leeds, United
Kingdom

SIGNIFICANCE: The dual burden of tuberculosis (TB) and tobacco-related illness
in South Asia puts lives at risk. Tobacco use increases chances of TB infections
and hinders recovery. The EU-funded TB&Tobacco study (ISRCTN43811467)
assesses effectiveness and implementation of cytisine and behavior support
vs. behavior support and placebo. This abstracts describes first findings from
the process evaluation of a behavior support (BS) intervention implementation
in Pakistan. METHODS: The BS intervention was developed in 2016. Messag-
es on TB, tobacco risks, and tobacco cessation are based on behavior change
techniques (BCT) and delivered via a flip book, leaflet and posters. All materials
are image-heavy to be understood by illiterate patients and were developed in
consultation with National TB Programs and health workers before being piloted
among patients and health workers. Health workers were trained to deliver the
behavior support. The process evaluation collects quantitative trial data from all 11
study sites, and conducts a qualitative assessment of BS implementation at three
case study sites in Pakistan. RESULTS: Preliminary results suggest that even a
condensed counseling session is difficult to implement under immense time con-
straints in routine TB care. Of 227 recruited patients among 10 already initiated
sites, only 90 persons (40%) actually received some form of BS counseling during
their initial consultation. While the sample of health workers interviewed are highly
motivated to deliver messages to patients, due to severe time constraints, lack of
private space for counseling, and high patient load they tend to summarize these
messages and not use the provided flip book to illustrate the behavior change
advice as intended. CONCLUSIONS: Implementation of a brief tobacco cessa-
tion behavior support intervention into routine TB care in Pakistan is even more
challenging than expected. Due to constraints, health workers further adapt the in-
tervention to their needs by shortening the messages. We will continue to monitor
which elements of the BS intervention can feasibly be implemented in routine TB
care, and further explore the impact of these changes on quit rates.

FUNDING: TB&Tobacco is funded by the European Union’s Horizon 2020 re-
search and innovation program under grant agreement No 680995.

CORRESPONDING AUTHOR: Melanie Boeckmann, Medical Faculty of the
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uni-duesseldorf.de
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ENGAGEMENT IN SMOKING REDUCTION TREATMENT IN
PRIMARY CARE AMONG SMOKERS INITIALLY UNWILLING TO
QuUIT

Jessica Cook*', Timothy Baker!, Tanya Schlam!, Megan Piper’, Robin
Mermelstein?, 'University of Wisconsin School of Medicine and Public Health, WI,
USA, 2University of lllinois at Chicago, IL, USA

SIGNIFICANCE: Smoking reduction treatments can increase abstinence among
smokers initially unwilling to quit (Moore, 2009). However, such treatments are typ-
ically quite long (6-18 months), which is not only costly but could also discourage
dissemination and produce high attrition over time. This research compared rates
of treatment engagement among smokers unwilling to quit but willing to reduce
their smoking across two smoking reduction experiments that varied treatment
duration (6-12 weeks [Study 1] versus 52 weeks [Study 2]). METHODS: Smokers
were recruited by medical assistants in primary care clinics in southern Wiscon-
sin. Smokers presenting for clinic visits were offered two different treatments: 1)
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reducing their smoking or 2) quitting within the next 30 days. Study 1 enrolled
517 smokers (63% women, 91% white) and Study 2 enrolled 528 smokers (60%
women, 77% white) into reduction treatment. Study 1 offered 7 treatment contacts
over a 6-week period, with an option to repeat reduction treatment for an additional
6 weeks. Study 2 offered 11 treatment contacts over a 1-year period. Participants
from both studies could elect to receive cessation treatment at any point during
study participation. RESULTS: In Study 1, attendance at the weekly treatment
visits ranged from 85% at Visit 1 to 76% at the last treatment contact (Week 6).
In Study 2, attendance ranged from 84% at Visit 1 to 50% at the last treatment
contact (Week 47). Despite the much shorter duration of Study 1, the proportion of
smokers opting to receive cessation treatment in each study was similar: 19% of
those enrolled in Study 1 and 20% of those enrolled in Study 2. CONCLUSIONS:
Results show that a 6-12 week Smoking Reduction treatment promotes increased
treatment engagement and does not reduce the proportion of unmotivated smok-
ers who eventually make an aided quit attempt. Briefer, front-loaded reduction
treatments may be an efficient strategy for engaging smokers initially unwilling to
quit and motivating them to make aided quit attempts.

FUNDING: Federal

CORRESPONDING AUTHOR: Jessica Cook, University of Wisconsin School of
Medicine and Public Health, WI, USA, jwcook@ctri.wisc.edu
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A PREOPERATIVE CONTINGENCY MANAGEMENT
INTERVENTION FOR SMOKING ABSTINENCE IN CANCER
PATIENTS

Alana Rojewski*!, Nortorious Coleman-Taylor', Lisa Fucito?, Steven Bernstein?,
Nathaniel Baker!, Roy Herbst?, Suchitra Krishnan-Sarin?, Benjamin Toll', 'Medical
University of South Carolina, SC, USA, 2Yale School of Medicine, CT, USA

BACKGROUND: A majority of people who smoke will continue to smoke after a
cancer diagnosis. For patients who receive cancer surgery, continued smoking
may lead to preventable complications post-surgery such as increased rates of
wound infection and respiratory complications. The preoperative time frame can
serve as a teachable moment to encourage cessation, and developing robust pre-
operative tobacco treatment interventions for people who smoke is imperative.
Study Objective: To evaluate a preoperative contingency management smoking
cessation intervention that offered monetary incentives for smoking abstinence,
and establish effect size estimates for the intervention. We compared biochemical-
ly-confirmed smoking cessation rates between participants who received Standard
Care (SC; counseling + NRT + breath tests with no payments) versus Contingency
Management (CM; counseling + NRT + monetary payment delivered contingent
on abstinence). METHODS: This multisite, randomized pilot clinical trial recruited
40 patients from Hollings Cancer Center and Yale Cancer Center (20 per site)
who were currently smoking and diagnosed with or suspected to have any type of
operable cancer with a scheduled surgery within the next 10 days to 5 weeks. All
patients received individual counseling and NRT patches. Breath CO tests were
administered 3 times per week from the quit date until their surgery date. Patients
in the CM group who were abstinent earned payments on an escalating schedule
of reinforcement with a reset (self-report of no smoking confirmed by breath CO<
6ppm). Seven-day point prevalence abstinence rates on the day of surgery and
at 3-month follow up were compared between treatment groups using generalized
linear mixed effects risk regression models. RESULTS: On the day of surgery,
7-day point-prevalence abstinence was 48% in the CM group compared to 16%
of the patients in SC [RR=4.8 (1.4-16.1)]. At the 3-month follow-up, 43% of CM
patients were abstinent compared to 5% in the SC group [RR=13.0 (1.3-128.2)].
CONCLUSION: Providing abstinence-contingent monetary incentives prior to can-
cer surgery produces significant improvements in smoking abstinence rates.

FUNDING: Federal

CORRESPONDING AUTHOR: Alana Rojewski, Medical University of South Caro-
lina, SC, USA, rojewski@musc.edu
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A CLUSTER RANDOMISED CONTROLLED TRIAL OF
ORGANISATIONAL CHANGE FOR SMOKING CESSATION IN
AUSTRALIAN DRUG AND ALCOHOL TREATMENT CENTRES

Billie Bonevski*', Ashleigh Guillaumier’, Eliza Skelton', Anthony Shakeshaft?, Flora
Tzelepis'!, Chris Paul!, Catherine D’Este®, Michael Farrell?, Chris Oldmeadow*,
'University of Newcastle, Australia, 2University of New South Wales, Australia,
SAustralian National University, Australia, “Hunter Medical Research Institute,
Australia

SIGNIFICANCE: In Australia, like other high income countries, up to 95% of peo-
ple entering drug and alcohol treatment smoke tobacco. Yet, smoking cessation
support is not provided as routine care. Organisational systems change approach-
es have been found to be feasible and acceptable for integrating smoking cessa-
tion support into routine care, however no trials have established effectiveness at
improving client smoking cessation. The primary aim of this trial is to determine
the effectiveness of an organisational change intervention in increasing verified
7-day point prevalence abstinence (PPA) at 6 weeks follow-up. Secondary out-
comes examined included self-reported abstinence, quit attempts, reductions in
cigarettes smoked, and self-reported use of NRT, at 6 weeks and 6 months Meth-
ods: A cluster randomised controlled trial was conducted with 32 drug and alco-
hol treatment services in four states (New South Wales, Queensland, Australian
Capital Territory and South Australia). Sixteen sites received the organisational
change intervention that included staff training, identification of site champions,
smoke-free policy development, free NRT, and follow-up staff support. Client data
was collected at baseline (n=896), 6 weeks (n=471; 53%), and 6 months (n=427;
48%). RESULTS: Complete case analysis (primary analysis) showed that the odds
of having 7-day verified PPA were 2.1 times higher in the intervention group than
the control group, however this was not significant (p=0.281). A higher odds of
7-day self-reported PPA was observed for intervention group at 6 months (OR 1.9,
p=0.044); but not 6 weeks (OR 2.3, p=0.084). Significantly lower mean cigarettes
per day were seen in the intervention group at both 6 weeks (IRR=0.73, p< 0.001)
and 6 months (IRR=0.85, p=0.033). The intervention group also reported higher
rates of NRT use. No differences in quit attempts were shown. CONCLUSIONS:
An organisational change intervention which aimed to build the capacity of drug
and alcohol clinics in delivering smoking cessation care increased use of NRT, and
greater reductions in cigarettes smoked by clients, but did not show evidence of
improvement in client smoking cessation rates.

FUNDING: National Health and Medical Research Council Australia and Cancer
Council New South Wales

CORRESPONDING AUTHOR: Billie Bonevski, University of Newcastle, Australia,
billie.bonevski@newcastle.edu.au

REFERRAL TO RANDOMIZED SMOKING REDUCTION AND
CESSATION TREATMENTS IN PRIMARY CARE CLINICS:
ELECTRONIC VS. FAX REFERRAL

Madeline Oguss*, Danielle McCarthy, David Fraser, Megan Piper, Jessica Cook,
Tanya Schlam, Timothy Baker, Michael Fiore, University of Wisconsin - Madison,
WI, USA

Primary care systems could connect many more patients who smoke with evi-
dence-based care. Despite consistent documentation of tobacco use in primary
care visits, rates of taking further evidence-based steps to address tobacco use
are low. This project was implemented in two healthcare systems and compared
an electronic health record (EHR)-enabled system of referral to a smoking treat-
ment study with a quit line fax referral system (Fax To Quit; FTQ). In the EHR-as-
signed primary care clinics, patients who smoked were invited by rooming staff to
learn about studies evaluating smoking cessation and reduction treatments. This
analysis compared 17 clinics assigned to EHR (N=17780 smokers) with 9 clinics
assigned to FTQ (N= 5079 smokers) in terms of referral and treatment enrollment
rates across the healthcare systems. Referral rates were much higher in EHR
clinics (42.8%) than in FTQ clinics (2.1%; chi-square=2716.39, p<.001). Although
not all referrals resulted in enroliment, (some were not reached for screening, were
ineligible, or declined to enroll), EHR clinics enrolled a higher proportion of smok-
ers (12.2%) than did FTQ clinics (1%, chi-square=518.86, p<.001). The majority of
enrollees from EHR clinics (75.7%) entered a cessation study but 24.3% were not
ready to quit and entered a reduction study instead. The two healthcare systems
implemented the EHR differently: System A used a hard-stop approach requiring a
response from rooming staff, whereas in System B recording the invitation and the
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patient’s response was optional. This difference is reflected in the starkly different
EHR-documented invitation rates in the two systems (mean 79.6% in System A,
28.6% in System B). Despite this, System B yielded slightly more referred pa-
tients (44.1%) than did System A (41.6%, chi-square=11.92, p<.001). RESULTS:
indicate that EHR referral to experimental treatment greatly increased treatment
enroliment, relative to quit line fax referral. However, even with the technology
used, fewer than 50% of smokers were referred. Results suggest that the method
of implementation (i.e., systems factors) may affect its yield.

FUNDING: Federal

CORRESPONDING AUTHOR: Madeline Oguss, University of Wisconsin - Madi-
son, WI, USA, mkoguss@ctri.wisc.edu
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PAPER SESSION 14: TRAJECTORIES OF
MULTIPLE TOBACCO PRODUCT USE

PA14-1

ADULT PERCEPTIONS OF THE RELATIVE HARMFULNESS OF
TOBACCO PRODUCTS AND SUBSEQUENT TOBACCO PRODUCT
USE: LONGITUDINAL FINDINGS FROM WAVES 1-2 OF THE PATH
STUDY

Tara Elton-Marshall*', Pete Driezen?, Geoffrey Fong?, K. Michael Cummings3,
Alexander Persoskie*, Olivia Wackowski®, Kelvin Choi®, Annette Kaufman’, David
Strong®, Shannon Gravely?, Kristie Taylor®, Heather D’Angelo®, Jonathan Kwan?,
Maansi Bansal-Travers'®, Mark Travers', Andrew Hyland', 'Centre for Addiction
and Mental Health, ON, Canada, 2University of Waterloo, ON, Canada, *Medical
University of South Carolina, SC, USA, “Center for Tobacco Products, MD, USA,
5Center for Tobacco Studies, NJ, USA, ®National Institute on Minority Health and
Health Disparities, MD, USA, "National Institutes of Health, MD, USA, ®University
of California, San Diego, CA, USA, *Westat, MD, USA, "°Roswell Park Cancer
Institute, NY, USA

BACKGROUND: This is the first longitudinal nationally representative U.S. study to
examine how perceptions of harmfulness of seven non-cigarette tobacco products
relate to subsequent tobacco product use among adults. Objectives were to exam-
ine: (1) How perceptions of harmfulness for seven non-cigarette tobacco products
relative to cigarettes predict subsequent use (initiation, cessation, continued use/
continued non-use); (2) How change in tobacco product use over time is associ-
ated with changes in perceptions of tobacco product harmfulness; (3) Whether
sociodemographic variables moderate the association between lower harm per-
ceptions and subsequent product use. METHODS: Data are from the adult sam-
ple (18 and older) of the Population Assessment of Tobacco and Health (PATH)
Study, a nationally representative longitudinal cohort survey conducted Sept
2013-Dec 2014 (Wave 1 (W1) n=32,320) with a follow up Oct 2014-Oct 2015 (W2
n=28,362). RESULTS: W1 users and non-users of e-cigarettes (OR=1.97, 95%
Cl 1.74-2.22), filtered cigars (OR=1.61, 95% CI 1.15-2.25), cigarillos (OR=1.86,
95% Cl 1.51-2.30), and pipes (OR=2.11, 95% CI 1.44-3.09), who perceived these
products as less harmful had greater odds of using the product at W2. For the
other products, there was an interaction between W1 perceived harm and W1
use status in predicting W2 product use: Low perceived harm was an especially
strong predictor of W2 product use among W1 non-users for smokeless tobacco
(F=4.67, p=0.03) and hookah (F=15.57, p<0.001), and among W1 users for tradi-
tional cigars (F=5.89, p=0.02). Perceptions of e-cigarettes changed substantially
over time: At Wave 2, a smaller percentage of U.S. adults rated e-cigarettes as
less harmful than cigarettes compared to Wave 1 (41% at Wave 1, 29% at Wave
2). No sociodemographic factors consistently modified the association between
W1 harm perceptions and W2 use. CONCLUSIONS: Perceptions of the harmful-
ness of non-cigarette tobacco products predict subsequent tobacco product use.
Therefore, strategies to prevent initiation and promote cessation of these products
could address perceptions of these products.

FUNDING: Federal

CORRESPONDING AUTHOR: Tara Elton-Marshall, Centre for Addiction and Men-
tal Health, ON, Canada, tara.eltonmarshall@camh.ca

PA14-2

YOUNG ADULT MULTIPLE PRODUCT USE DECLINES ACROSS
TIME AND MAY CONSOLIDATE INTO CIGARETTE USE

Alexandra Loukas*!, C. Nathan Marti', Cheryl Perry?, 'University of Texas at Austin,
TX, USA, 2The University of Texas Health Science Center at Houston, TX, USA

SIGNIFICANCE: Despite the increasing popularity of multi-tobacco product use,
no studies have examined longitudinal changes in multi-product use across time.
Thus, it is not known if multi-product users continue to use two or more tobacco/
nicotine products across time, or if multi-product use consolidates into the use of a
single product. The present study examined changes in young adult’s multi-prod-
uct use across a two-year period. Follow-up analyses examined changes in the
use of five tobacco/nicotine products (cigarettes, e-cigarettes, hookah, cigars,
smokeless) across the same time period. METHOD: Data were from a 5-wave
24-college study in Texas. Wave 1 data were collected in Nov 2014-Feb 2015 and
every six months thereafter. Data from students who were current users of at least
one tobacco/nicotine product during at least one wave were included in analyses
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(N=2794). Students were 18-30 year olds at wave 1 (m=21.24; sd=2.52); 59.0%
female; 38.1% non-Hispanic white, 33.0% Hispanic, and 28.9% another race/eth-
nicity. Growth curve models were fit to assess changes in multi- and single-product
use by age (range=18-31.8 years old). One linear growth curve was estimated for
multi-product use [scored from 0=current use of 0 products to 5=current use of all
five products] and five logistic growth curves were estimated for each of the five
tobacco/nicotine products (scored 0=non-use; 1=past 30-day/current use). RE-
SULTS: There was a significant linear decline in multi-product use by age (p<.05).
At age 18, marginal means from the growth curve indicated that young adults
used an average of 1.31 products (95% CI=[1.25, 1.36]) and by age 30, they used
an average of 0.72 products (95% CI=[0.63, 0.81]). Regarding individual product
use, e-cigarette, hookah, and cigar use declined across age (p<.05), and smoke-
less use remained constant across age. In contrast, cigarette use significantly in-
creased with age (p<.05). CONCLUSIONS: Young adults may experiment with
multi-product use, which appears to decline across time and may consolidate into
cigarette use with increasing age. Sustained use and addiction may thus be more
likely with cigarettes than other tobacco products.

FUNDING: Federal

CORRESPONDING AUTHOR: Alexandra Loukas, University of Texas at Austin,
TX, USA, alexandra.loukas@austin.utexas.edu

PA14-3

TRANSITIONS BETWEEN COMBUSTIBLE, ENDS, AND DUAL USE
IN YOUTH AND YOUNG ADULTS: RELATIONSHIPS WITH AGE
AND OTHER DEMOGRAPHIC CHARACTERISTICS

Elizabeth Hair', Alexa Romberg*', Raymond Niaura?, Morgane Bennett', Jessica
Rath', Lindsay Pitzer!, Haijuan Xiao', David Abrams?, Donna Vallone', 'Truth
Initiative, DC, USA, 2New York University, NY, USA

SIGNIFICANCE: Over the past decade, the rate of cigarette use has declined while
the rates of use of alternative products like e-cigarettes and hookah has increased,
as has the proportion of youth who use more than one product. The purpose of this
study was to describe the dynamics of transitions between never use, non-current
use, and past-30-day use of electronic nicotine delivery systems (ENDS), combus-
tible tobacco products, and dual use of both kinds of products. METHOD: Using
a nationally representative longitudinal data set of 15-21-year-olds (N=15,275), a
multi-state Markov model was fit to observations collected every six months across
2.5 years to estimate the probability of transition between each state, the average
time in state, and the effect of age, gender, race and parent’s education on transi-
tions. RESULTS: Respondents readily moved between types of tobacco products
and between single and dual use. The estimated average time in state was signifi-
cantly longer for cigarette use (0.52 y) and dual use (0.55 y) than ENDS-only use
(0.27 y). Transitions into and out of using combustibles were especially variable
across the covariate measures tested. Participants who were male, younger, and
whose parent had more than a high school education were more likely to move
from using combustibles to not using any tobacco products than those who were,
respectively, female, older, and whose parent had no more than a high school ed-
ucation. Transitions into and out of dual-use, however, were influenced by age and
not other individual characteristics. Younger participants were more likely than old-
er participants to transition into dual use from non-current use and from combus-
tible-only use and were less likely to transition from dual use to combustible-only
use. CONCLUSIONS: These results are among the first to describe the dynamics
of transitions between combustible tobacco products and ENDS in a population
context of youth and young adults. Findings suggest that policy and prevention ef-
forts must consider the frequent changes in product use patterns over time among
young people, particularly adolescents.

FUNDING: Truth Initiative internal funding

CORRESPONDING AUTHOR: Alexa Romberg, Truth Initiative, DC, USA, arom-
berg@truthinitiative.org
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PA14-4

TRANSITIONS IN ELECTRONIC CIGARETTE USE AMONG ADULTS
IN THE POPULATION ASSESSMENT OF TOBACCO AND HEALTH
(PATH) STUDY, WAVES 1 AND 2

Blair Coleman*!, Brian Rostron’, Sarah Johnson', Alexander Persoskie', Jennifer
Pearson?, Cassandra Stanton®, Kelvin Choi¢, Gabriella Anic'!, Maciej Goniewicz®,
K. Michael Cummings®, Karin Kasza® Marushka Silveira’, Cristine Delnevo?®,
Daniel Giovenco®, Raymond Niaura®, David Abrams®, Heather Kimmel'°, Nicolette
Borek', Wilson Compton'®, Andrew Hyland®, 'Center for Tobacco Products, FDA,
MD, USA, 2University of Nevada, NV, USA, *Westat, MD, USA, “National Institute
on Minority Health and Health Disparities, NIH, MD, USA, SRoswell Park Cancer
Institute, NY, USA, ®Medical University of South Carolina, SC, USA, "National
Institute on Drug Abuse, MD, USA, ®Rutgers University, NJ, USA, °NYU College of
Global Public Health, NY, USA, '°National Institute on Drug Abuse, NIH, MD, USA

SIGNIFICANCE: Prior cross-sectional analyses of the Population Assessment of
Tobacco and Health (PATH) Study revealed the majority of adult e-cigarette users
in the U.S. reported using less than daily and were also current cigarette smok-
ers. This study assesses patterns of e-cigarette and cigarette use from Wave 1
(2013-2014) to Wave 2 (2014-2015) among adults who were e-cigarette users
at Wave 1. METHODS: We examined changes in e-cigarette use frequency and
product use status at Wave 2 among adult e-cigarette users at Wave 1 (unweight-
ed n=2,835). Adjusted prevalence ratios (aPR) were calculated using a predicted
marginal probability approach to assess correlates of e-cigarette discontinuance
and smoking abstinence at Wave 2. RESULTS: Among adult e-cigarette users at
Wave 1, 49.5% discontinued their use of e-cigarettes at Wave 2. Among dual users
of e-cigarettes and cigarettes at Wave 1, 44.3% maintained dual use, 43.5% dis-
continued e-cigarette use and maintained cigarette smoking, and 12.1% reported
no cigarette smoking at Wave 2, either by discontinuing cigarette smoking (5.1%)
or discontinuing both products (7.0%). Daily e-cigarette users at Wave 1 were less
likely to discontinue their e-cigarette use compared to non-daily users (aPR=0.49,
95% CI=0.40-0.59) and more likely to report no cigarette smoking at Wave 2 com-
pared to non-daily users (aPR=1.45, 95% CI=1.06, 1.96). Further, those who used
customizable devices at Wave 1 were less likely to discontinue use of e-cigarettes
at Wave 2 compared to those who used non-customizable devices (aPR=0.89,
95% Cl=0.81, 0.99). CONCLUSION Findings from this study suggest e-cigarette
use patterns are highly variable over a one-year period. Tracking these patterns
of use over time may provide additional insight into the public health impact of
e-cigarettes.

FUNDING: Federal

CORRESPONDING AUTHOR: Blair Coleman, Center for Tobacco Products, FDA,
MD, USA, Blair.Coleman@fda.hhs.gov

PA14-5

HOW DOES SMOKING AND NICOTINE DEPENDENCE CHANGE
AFTER ONSET OF VAPING? ANALYSIS OF DUAL USERS

Ursula Martinez*', Victor Martinez-Loredo?, Steven Sutton’, Lauren Meltzer!, John
Correa?®, Vani Simmons', David Drobes’, Thomas Eissenberg*, Thomas Brandon',
'H. Lee Moffitt Cancer Center and Research Institute, FL, USA, 2University of
Oviedo, Spain, University of South Florida, FL, USA, “Virginia Commonwealth
University, VA, USA

Electronic cigarette (ECIG) use has increased in the past 10 years. Although some
smokers switched to exclusive use of ECIGs, many others are now dual users of
combustible tobacco cigarettes and ECIGs. This dual use may increase nicotine
dependence. Using baseline data from a smoking cessation trial for dual users
(N=2896), the aims of this study were to examine: 1) changes in smoking rates
(i.e., cigarettes per day) and smoking-related nicotine dependence (Heaviness
of Smoking Index [HSI-cig]) before and after initiating vaping; using self-report
data along with their retrospective recall of pre-vaping smoking; 2) pre-to-post-va-
ping change in total nicotine frequency (number of vaping and smoking sessions
per day), and combined nicotine dependence [HSI-nic]; and 3) examine predic-
tors of total nicotine frequency and combined nicotine dependence. RESULTS:
showed that participants significantly decreased (p<.001) cigarettes/day from pre-
(M=19.2, SD=9.0) to post-vaping (M=11.2, SD=8.0) and smoking-related nicotine
dependence (HSI-cig; pre-vaping M=3.6, SD=1.5; post-vaping M=2.1, SD=1.6;
p<.001). Total nicotine frequency (sessions of nicotine consumption) significantly
increased after initiating vaping (M=19.3 vs. M=29.5; p<.001) as did combined
nicotine dependence (HSI-nic; M=3.6 vs. M=4.7; p<.001). Overall, 71% reported
increased nicotine frequency and 65% reported increased nicotine dependence.
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Hierarchical regression analysis revealed that variables associated with frequency
of nicotine sessions and/or combined nicotine dependence included: male gender,
younger age, lower education, higher income, higher nicotine dependence pre-va-
ping, more months using ECIGs, using ECIGs on more days/month, taking more
puffs/vaping session, using ECIG before tobacco cigarettes in the morning, and
using higher nicotine concentration in ECIG liquid. Overall, these findings provide
support for dual use as a means to reduce the number of combustible cigarettes
smoked. Conversely, they also suggest that a subset of dual users may have
greater difficulty quitting smoking or achieving complete nicotine abstinence, due
to increased nicotine intake and overall frequency of use.

FUNDING: Federal

CORRESPONDING AUTHOR: Ursula Martinez, H. Lee Moffitt Cancer Center and
Research Institute, FL, USA, ursula.martinez@moffitt.org
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PAPER SESSION 15: TOBACCO
AND SUBSTANCE USE DISORDER
COMORBIDITY
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PA15-1

ENHANCING SYSTEMS-LEVEL TOBACCO INTERVENTIONS IN
OPIOID TREATMENT PROGRAMS

Shadi Nahvi*'2, Claire Heuberger?®, Sebastian Placide’, Stephen Beswick-Bozier*,
Chenshu Zhang'?, Erica D’Aquila®, Julia Arnsten'?, 'Albert Einstein College of
Medicine, NY, USA, 2Montefiore Medical Center, NY, USA, *Tufts University, MA,
USA, “Brown University, RI, USA, *Columbia University, NY, USA

SIGNIFICANCE: Despite the high prevalence and health burden of tobacco use
among persons with opioid use disorder (OUD), few opioid treatment program
(OTP) counselors address patients’ tobacco use. METHODS: We conducted a
serial cross sectional retrospective analysis of patient charts at each of three urban
outpatient OTPs in the Bronx, NY. We conducted physician-led, 60-minute smok-
ing cessation trainings at each clinical site, and universally incorporated forms
documenting tobacco use behavior in OTP counselors’ electronic medical records.
We abstracted data from a random sample of 100 patient charts at each of three
clinics during two different two-month periods, prior to and following the interven-
tions. We ascertained patients’ smoking status by reviewing their medical and
counseling records over a two year period. We assessed OTP counselors’ identifi-
cation of patients’ smoking status and provision of counseling over the two-month
periods of review. RESULTS: Complete records were available for 596 patients,
of whom 491 (82.4%) were current smokers, and 47 (7.9%) were former smokers.
Patients were 35.1% female, 18.5% Black, and 70.3% Latinx. Over a two-month
period, smokers had a mean of 4.4 (SD 5.9) visits with counselors pre- and 4.9 (SD
4.7) post-intervention. Among smokers with at least one counseling visit over the
two-month period of review, tobacco use status was documented by counselors
17.7% pre- and 81.3% post-intervention (p<.001). Counselors provided smoking
cessation counseling to 1.7% and 24.8% of smokers (p<.001) pre- and post-in-
tervention respectively. CONCLUSIONS: With a low intensity health system level
intervention, including brief provider trainings and EMR forms, both documentation
of smoking status and provision of smoking cessation counseling increased. To
our knowledge, this is the first study that has explored the impact of using EMRs
to encourage OTP counselors to document patients’ smoking status and provide
smoking cessation counseling in an OTP setting. Further dissemination of these
low intensity interventions has potential to increase tobacco treatment among per-
sons with OUD.

FUNDING: Pharmaceutical Industry

CORRESPONDING AUTHOR: Shadi Nahvi, Albert Einstein College of Medicine /
Montefiore Medical Center, NY, USA, snahvi@montefiore.org

PA15-2

SUBSTANCES USED IN ELECTRONIC VAPOR PRODUCTS
AMONG ADULTS, UNITED STATES, 2017

Katrina Trivers*, Andrea Gentzke, Elyse Phillips, Michael Tynan, Kristy Marynak,
Centers for Disease Control and Prevention, GA, USA

SIGNIFICANCE: Electronic vapor products (EVPs), including e-cigarettes, can
be used to aerosolize a variety of substances. There are limited national data
examining what substances are used in EVPs among U.S. adults. This study as-
sessed past-year use of EVPs to deliver nicotine, cannabinoids, flavors, and oth-
er substances among U.S. adults. METHODS: Data were from the 2017 Styles
Survey, a national, web-based panel survey of U.S. adults aged 18 years or older
(N=4,107). Respondents who had ever used EVPs were asked if they had used an
EVP with any of the following substances in the past year: “Nicotine”; “Marijuana,
THC, Hash oil, BHO, THC wax, or Dabs” (cannabinoids); “Flavor”; or “Something
else”. Respondents could select multiple response options. Weighted descriptive
statistics for any, exclusive and combined EVP substance use were calculated
among ever (n=593) and current (past 30-day, n=123) EVP users; those reporting
using “something else” were not presented due to small sample sizes. RESULTS:
Any past-year use of nicotine, cannabinoids, and flavors in EVPs was reported by
30.7%, 12.5%, and 23.6% of ever EVP users, respectively; and by 72.3%, 17.8%,
and 54.6% of current EVP users. Among ever EVP users, nicotine only was the
most commonly used substance in the past year (29.6%), followed by nicotine
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plus flavor (27.2%), flavor only (16.4%), marijuana only (14.9%) and nicotine plus
marijuana (7.8%). Among current EVP users, the most common substance use
pattern was nicotine plus flavor (39.1%), followed by nicotine only (29.6%), flavor
only (11.2%), nicotine plus marijuana (7.8%), and marijuana only (6.8%). CON-
CLUSION: Among U.S. adult EVPs users in 2017, nicotine is the most commonly
reported substance used in the devices; more than 7 in 10 current EVP users
reported using EVPs with nicotine in the past year. Additionally, more than 1 in
2 current EVP users report using the devices for flavors, and nearly 1 in 6 report
use for cannabinoids. Further exploration of the frequency and patterns of using
various substances with EVPs could help inform tobacco control surveillance and
programmatic efforts.

FUNDING: None

CORRESPONDING AUTHOR: Katrina Trivers, Centers for Disease Control and
Prevention, GA, USA, fph1@cdc.gov

PA15-3

IS CIGARETTE SMOKING STILL DECLINING IN THE UNITED
STATES? THE IMPACT OF CANNABIS USE STATUS

Lauren Paek*', Jan Copeland?, Silvia Martins®, Chinazo Cunningham*, Renee
Goodwin®, 'Duke University School of Medicine, NC, USA, 2University of New
South Wales, Australia, *Columbia University Mailman School of Public Health,
NY, USA, “Albert Einstein College of Medicine, NY, USA, *The City University of
New York, NY, USA

INTRODUCTION: Smoking is common among adults who use cannabis, and
the prevalence of cannabis use has been increasing over the past decade. It is
not known whether and to what degree the prevalence of cigarette smoking has
changed differentially among those who do and do not use cannabis, and whether
any such changes have differed based on frequency of cannabis use. The current
study examined changes in the prevalence of daily and non-daily cigarette smok-
ing among daily, non-daily, and non-cannabis users and examined time trends in
cigarette smoking in daily, non-daily, and non-cannabis users from 2002-2015.
METHODS: Data were drawn from the 2002-2015 National Survey on Drug Use
and Health (n=782,156). Linear time trends of daily and non-daily smoking were
assessed using logistic regression with year as the predictor. RESULTS: In 2015,
the prevalence of current (past 30-day) cigarette smoking was prevalent among
over half of daily cannabis users (54.57%) and 40.17% of non-daily cannabis us-
ers, compared with 15.06% of those who do not use cannabis. Notably, the prev-
alence of non-daily cigarette smoking increased significantly among daily canna-
bis users from 2002 to 2015 (14.34% vs. 17.62%; p=0.014) and declined among
non-daily cannabis users (21.02% vs. 17.03%; p<0.001) and those who did not
use cannabis during this period (6.58% vs. 5.36%; p<0.001). Daily cigarette smok-
ing declined among both cannabis users and non-users. CONCLUSIONS: Despite
ongoing declines in cigarette smoking among those who do not use cannabis in
the U.S., non-daily cigarette smoking has been increasing among daily cannabis
users, a growing percentage of the U.S. population. Tobacco control efforts do not
seem to be equally successful with all segments of the population. Efforts to further
tobacco control should consider novel co-use-oriented intervention strategies and
outreach for the increasing proportion of the population who use cannabis.

FUNDING: Federal

CORRESPONDING AUTHOR: Lauren Paek, Duke University School of Medicine,
NC, USA, lauren.pacek@duke.edu

PA15-4

EXPLORING ASSOCIATIONS BETWEEN THE USE OF
PSYCHOACTIVE SUBSTANCES AND E-CIGARETTES IN A
NATIONALLY REPRESENTATIVE SAMPLE OF YOUNG ADULTS

Meagan Bluestein*, Steven Kelder, Cheryl Perry, Adriana Pérez, The University of
Texas Health Science Center- Austin, TX, USA

SIGNIFICANCE: E-cigarette use is rising among young adults in the U.S., but it
is not known whether psychoactive substance use is associated with e-cigarette
use in patterns similar to those seen with cigarettes. We examined the relation-
ships between ever use of prescription opioid drugs (painkillers, sedatives, and
tranquilizers) and ever cocaine use with e-cigarette use. METHODS: A secondary
data analysis of the 2013-2014 Population Assessment of Tobacco and Health
(PATH) nationally representative sample of young adults (ages 18-24) was con-
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ducted. Three logistic regression models examined the associations between the
interaction of ever prescription opioid drug use and ever cocaine use with three
e-cigarette use outcomes (past 30 days, former experimental, and never use).
Adjusting covariates included: sex, race/ethnicity, education, household income,
and total number of tobacco products ever used. Adjusted odds ratios (AOR) and
95% confidence intervals (Cl) are reported. RESULTS: The interaction between
ever use of prescription opioid drugs and ever cocaine use was significantly asso-
ciated with former experimental use (AOR= 1.51; 95% CI= 1.18-1.93) and it was
inversely associated with never e-cigarette use (AOR= 0.30; 95% Cl= 0.21-0.41),
but this interaction was not significantly associated with past 30-day e-cigarette
use. However, prescription opioid drug use was significantly associated with past
30-day use of e-cigarettes (AOR= 1.21; 95% CI= 1.02-1.44). CONCLUSIONS:
These findings indicate that among young adults (ages 18-24), the odds of using
e-cigarettes is higher for those reporting ever use of both prescription opioid drugs
and cocaine compared to individuals who did not report ever using these psycho-
active substances in 2013-2014.

FUNDING: Federal

CORRESPONDING AUTHOR: Meagan Bluestein, The University of Texas Health
Science Center- Austin, TX, USA, meagan.a.bluestein@uth.tmc.edu

PA15-5

DESIRE TO QUIT SMOKING AMONG INDIVIDUALS IN
RESIDENTIAL SUBSTANCE ABUSE TREATMENT: PERCEIVED
BARRIERS AND RISK

Susan Kenford*, Joseph Morger, Xavier University, OH, USA

SIGNIFICANCE: Individuals in treatment for a substance disorder other than nic-
otine dependence are disproportionately likely to smoke cigarettes compared to
the general population. Although approximately 50% of those in residential drug
and alcohol treatment meet criteria for nicotine dependence (SAMSHA, 2011),
programs rarely integrate smoking cessation into treatment. Two complementary
rationales often offered for failing to address nicotine dependence were explored:
1) there is little interest or desire to quit smoking among those in other-drug treat-
ment and 2) smoking cessation may place individuals’ other-drug sobriety at risk
Method: Ninety-four individuals (59% male; M age= 35) in residential substance
abuse treatment (55% opiate users; 22% polydrug users) were anonymously sur-
veyed by a treatment facility considering offering smoking cessation services. RE-
SULTS: Current smoking rate was 15 cigs/day; preadmission smoking was 19 cig/
day. Using a 7 point scale (1=strongly disagree), self-reported desire to quit was
moderately high (M = 4.51, SD = 2.21) but intent to quit while in treatment was low
(M =2.55, SD = 1.95). The overall perceived risk of quitting smoking to other-drug
sobriety was moderate (M = 3.75) but distinct subgroups emerged: 28% indicated
no perceived risk; 21% rated the risk as moderate while 22 % saw the risk as
extreme. Nine potential reasons for not quitting were assessed. Smoking as stress
management emerged as most important (M = 5.60; SD = 1.45) and higher than
all others (p < .001), followed by concerns about withdrawal and craving (M = 4.94;
SD = 1.99), which was higher than the remaining concerns (p < .01). Risk to sobri-
ety ranked 7" (M = 3.75). Regression analyses revealed two unique associations
with desire to quit: enjoying smoking showed a robust negative relation (b = -.60,
p < .000) and risk to sobriety showed a more modest negative relation (b = -.32,
p =.011). CONCLUSIONS: Most individuals in other-drug treatment desire to quit
smoking and do not see doing so as placing their sobriety at high risk. However,
translating interest into an active quit attempt may require both stress manage-
ment training and pharmacotherapy.

FUNDING: None

CORRESPONDING AUTHOR: Susan Kenford, Xavier University, OH, USA, ken-
ford@xavier.edu
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CHANGES IN POLICY AND PRACTICE FOLLOWING AN
ORGANISATIONAL CHANGE INTERVENTION FOR TOBACCO
DEPENDENCE TREATMENT IN ALCOHOL AND OTHER DRUG
SERVICES

Eliza Skelton*', Ashleigh Guillaumier!, Flora Tzelepis', Anthony Shakeshaft?,
Kerrin Palazzi®, Billie Bonevski', 'The University of Newcastle, Australia, ?The
University of New South Wales, Australia, *Hunter Medical Research Institute,
Australia

SIGNIFICANCE: Clinical practice guidelines recommend alcohol and other drug
(AOD) services have comprehensive smoke-free policy, assess client's smok-
ing status and offer evidence based smoking cessation care to all smokers. We
aimed to assess written tobacco smoking policies and staff reported smoking
cessation care practices six months before an organisational change interven-
tion was implemented (August 2014) and 18 months after implementation (Oc-
tober 2016). METHODS: We conducted online surveys with AOD staff at each
time point (n=362 and n=120) from 31 services from four states and territories of
Australia. The current written tobacco smoking policy was requested at each time
point. Survey items measured staff awareness of their service’s smoking policy
compared to the written document, perceived enforcement, how the decision to
provide care is made, self-reported assessment and recording of client smoking
status and provision of 9 types of smoking cessation care. RESULTS: The audit of
written smoking policy revealed that the majority of services were regulated by a
total ban (61% in 2014; 77% in 2016) and agreement between staff policy aware-
ness and the written policy was moderate (Kappa 0.60) for a total ban. Perceived
policy enforcement was sub-optimal. Assessment and recording of client smoking
status increased from 62% in 2014 to 71% in 2016 (p<0.05). The decision to pro-
vide smoking care to all clients who smoked increased from 44% (n=112) to 68%
in 2016 (p<0.05). From pre to post-intervention staff reported smoking cessation
practices significantly increased for the provision of verbal advice to quit (33 vs
44%; p<0.05), offer of NRT (18% vs 42%; p<0.05) and follow-up to check on quit
smoking progress (16% vs 26%; p<0.05). CONCLUSIONS: The organisational
change intervention may offer a model that other AOD services may use to ensure
tobacco smoking is treated. Further research on the potential to reduce smoking
cessation prevalence is warranted.

FUNDING: Federal

CORRESPONDING AUTHOR: Eliza Skelton, The University of Newcastle, Austra-
lia, Eliza.Skelton@newcastle.edu.au
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PAPER SESSION 16: SOCIAL MEDIA
EXPOSURE AND INTERVENTION
RESEARCH

LOW RISK OF BIAS IN BIOCHEMICAL VERIFICATION
COMPLETION AMONG YOUNG ADULT SMOKERS PARTICIPATING
IN A FACEBOOK INTERVENTION

Johannes Thrul*', Meredith Meacham? Danielle Ramo? 'Johns Hopkins
Bloomberg School of Public Health, MD, USA, 2University of California, San
Francisco, CA, USA

SIGNIFICANCE: Biochemical verification of smoking abstinence remains an
important validity check for cessation trial outcomes. Digital health trials rarely
establish in-person contacts between participants and intervention providers and
opportunities to biochemically verify treatment outcomes. Here we describe a nov-
el method of remotely determining smoking abstinence in clinical trial participants,
and evaluate participant predictors of compliance. METHODS: Data came from a
feasibility trial and randomized controlled trial of a Facebook smoking cessation in-
tervention for young adults. In both trials (N=579), participants completed baseline
as well as follow-up surveys at 3, 6, and 12 months. Participants indicating past
7-day point prevalence abstinence from smoking were mailed a saliva cotinine kit
and instructed to send back two pictures — one of them giving a saliva sample and
the other with test results. We investigated predictors of compliance with biochem-
ical verification procedures (regardless of result) among participants that were
mailed a kit at any follow-up point (N=130; Mean age = 21.3; 59.2% female) using
logistic as well as multinomial regressions. RESULTS: A total of 189 kits were sent
out, of which 97 were completed (51.3% completion rate). Kits sent per participant
ranged from 1-3 with an average of 1.5 (SD=0.7). There were no significant base-
line sociodemographic or smoking predictors of completing any vs. no kits using
logistic regression. Similarly, there were no significant baseline predictors of extent
of kit completion (none vs. some; none vs. all) using multinomial logistic regression
and controlling for number of kits sent. CONCLUSIONS: We used a novel method
of biochemical verification of smoking abstinence by saliva cotinine and pictures
in two Facebook smoking cessation intervention trials. We did not find significant
participant predictors of kit completion, which is encouraging, as it suggests low
risk for bias of results.

FUNDING: Federal; State

CORRESPONDING AUTHOR: Johannes Thrul, Johns Hopkins Bloomberg School
of Public Health, MD, USA, jthrul@jhu.edu

PA16-2

TALKING ABOUT TOBACCO ON TWITTER: A RISK FACTOR FOR
TOBACCO PRODUCT USE

Jennifer Unger*, Tess Cruz, Jessica Barrington-Trimis, Robert Urman, Rob
McConnell, University of Southern California, CA, USA

SIGNIFICANCE: Tobacco-related content is ubiquitous on social media such as
Twitter. Previous studies have documented the presence of tobacco-related con-
tent on social media but have not demonstrated actual associations between en-
gagement in tobacco-related social media and tobacco product use. Participation
in conversations about tobacco products on social media could be a risk factor for
experimentation with tobacco products and progression to nicotine addiction. Em-
pirical evidence that tobacco-related social media can influence tobacco product
use could advance the field. METHODS: Self-report data on tobacco product use
were obtained from the Children’s Health Study, a longitudinal study of tobacco
product use among adolescents and young adults. Among the 1224 respondents
in the cohort (mean age=20), 231 had active, public Twitter accounts. We obtained
the tweets that those respondents posted on Twitter, searched the tweets for 42
tobacco-related keywords, and coded the tobacco-related statements as positive
or negative/neutral. We conducted logistic regression analyses, controlling for de-
mographic covariates, to determine whether posting about tobacco on Twitter was
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associated with tobacco product use. RESULTS: Relative to respondents who did
not post about tobacco, those who posted any positive messages about tobacco
in the past 5 years were significantly more likely to be past-month users of e-cig-
arettes (OR=8.71, 95% CI=2.02,33.0) and any tobacco product (OR=4.37, 95%
Cl=1.62,11.8). CONCLUSIONS: This is the first study to establish an empirical
link between adolescents’ and young adults’ tobacco-related Twitter activity and
their tobacco product use. Findings indicate that youth who post even one positive
tobacco-related tweet are at risk for becoming current tobacco users. Health com-
munications about the risks of tobacco use could target this population.

FUNDING: Federal

CORRESPONDING AUTHOR: Jennifer Unger, University of Southern California,
CA, USA, unger@usc.edu

PA16-3

PROMOTION OF TOBACCO PRODUCTS ON FACEBOOK: POLICY
VERSUS PRACTICE

Robert Jackler, Vanessa Li, Ryan Cardiff, Divya Ramamurthi*, Stanford University,
CA, USA

OBJECTIVE: Facebook has a comprehensive set of policies intended to inhibit
promotion and sales of tobacco products. Their effectiveness has yet to be stud-
ied. Design: Leading tobacco brands (388) were identified via Nielsen and Ranker
databases and 28% (108) were found to maintain branded sponsored Facebook
pages. Key indicators of alignment with Facebook policy were evaluated. RE-
SULTS: Purchase links (eg. “buy now” button) on brand sponsored pages were
found for hookah (41%), e-cigarettes (74%), smokeless (50%), and cigars (31%).
Sales promotions (eg. discount coupons) were present in hookah (48%), e-cig-
arettes (76%), cigars (69%). While conventional cigarettes did not have brand
sponsored pages, they were featured in 80% of online tobacco vendors’ Facebook
pages. The requirement for age gating, to exclude those < 18 from viewing tobac-
co promotion, was absent in hookah (78%), e-cigarettes (62%), and cigars (21%)
brand sponsored pages and for 90% of online tobacco stores which promote lead-
ing cigarette brands (eg. Marlboro, Camel). Popularity of pages promoting tobacco
was high with many having thousands of “likes.” CONCLUSIONS: It is laudable
that Facebook has policies intended to interdict tobacco promotion throughout its
platform. Nevertheless, widespread tobacco promotion and sales were found at
variance with the company’s policies governing advertising, commerce, page con-
tent, and under age access. Vetting could be improved by automated screening in
partnership with human reviewers.

FUNDING: None

CORRESPONDING AUTHOR: Divya Ramamurthi, Stanford University, CA, USA,
divyar@stanford.edu

PA16-4

DEVELOPMENT AND USABILITY TESTING OF THE SMOKING
TOBACCO AND DRINKING (STAND) FACEBOOK INTERVENTION
FOR YOUNG ADULTS

Manpreet Kaur*', Ella Corpuz’, Judith Prochaska?, Derek Satre’, Danielle Ramo’,
"University of California, San Francisco, CA, USA, 2Stanford University, CA, USA

INTRODUCTION: Intervention addressing smoking and heavy episodic drinking
(HED) may result in better tobacco and alcohol outcomes for young adults who
exhibit both behaviors. We conducted focus groups and usability testing to in-
form a Facebook intervention for smoking and HED. METHODS: Three 90-minute
Facebook focus groups with 25 young adults aged 18-25 reporting past-month
smoking and HED (5+ for men, 4+ for women) focused on contexts of smoking
and drinking and receptivity to social media intervention. The Smoking Tobacco
and Drinking (STAND) intervention was then developed based on U.S. Clinical
Practice Guidelines for smoking cessation and the NIAAA Rethinking Drinking
website, and usability tested for 30 days in a private Facebook group tailored to
readiness to quit smoking (“Ready” in next 30 days/ “Not Ready”; N=29, Mean
age = 20.8, 10% female, 72% non-Hispanic White). Comments on each post were
tallied, coded for design and content feedback, and flagged as in need of change
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(y/n). Engagement (comment frequency) and “change” status were examined by
substance type (alcohol, tobacco, both). RESULTS: Focus groups showed par-
ticipants were more receptive to quitting smoking than drinking and preferred to
change one substance at a time; thus, alcohol and tobacco content was presented
separately at the beginning of the intervention, and alcohol content focused on
motivational enhancement and normative feedback throughout. Usability testing
included 63(35%) alcohol posts, 78(43%) tobacco, and 40(22%) both substances.
Mean comments per post were 5.34 (SD =1.1) in Ready groups and 11.67 (SD
= 5.13) in Not Ready; 94/180 (52.2%) posts were flagged for change. In both
groups, neither engagement (Ready: p = .88; Not Ready: p = .66) nor change
status (Ready: p = .27; Not Ready: p = .11) significantly differed for alcohol, tobac-
co, or combined posts. Overall STAND was rated by 91% participants as easy to
understand, 83% providing sound advice, 87% would recommend the intervention
to others, and 62% rated posts helpful. DISCUSSION/CONCLUSION: Conducting
focus groups and usability testing through Facebook can improve content, sup-
porting intervention engagement and impact.

FUNDING: Federal

CORRESPONDING AUTHOR: Manpreet Kaur, University of California, San Fran-
cisco, CA, USA, Manpreet.Kaur@ucsf.edu

PA16-5

THE IMPACT OF CUMULATIVE EXPOSURE TO TOBACCO
RELATED SOCIAL MEDIA CONTENT ON PAST 30 DAY TOBACCO
USE IN TEXAS ADOLESCENTS

Nicholas Garza*, Adriana Pérez, Melissa Harrell, Cheryl Perry, University of Texas
Health Science Center at Houston, TX, USA

SIGNIFICANCE: Social media is popular among adolescents and is an emerging
method of tobacco marketing. It is crucial to understand the effect of tobacco-re-
lated social media on adolescent tobacco use. METHODS: The Texas Adolescent
Tobacco and Marketing Surveillance System (TATAMS) surveyed students in five
counties in Texas. Initial data collection occurred from October 2014 to June 2015,
and three subsequent waves were collected in six month intervals thereafter.
Weighted logistic regression examined the relationship between cumulative ex-
posure to tobacco-related social media in the first three waves and tobacco use in
wave four. Independent variables were the number of waves that students report-
ed: (a) exposure to tobacco-related content on social media and (b) engaging with
or posting tobacco-related content. Dependent variables were: past 30 day use
of e-cigarettes (n=2,870; N=458,985), past 30 day use of a combustible product
(n=2,866; N=458,089), and past 30 day use of both e-cigarettes and a combustible
product (n=2,724; N=433,804). Estimates were adjusted for sex, grade, race and
standard of living. RESULTS: Two-thirds of students (65%) were exposed to tobac-
co-related social media in one or more waves, and between 10-12% of students
reported engaging with tobacco content. The adjusted odds of past-30 day use of
e-cigarettes was almost 2 times higher (AOR=1.76, 95%ClI: 1.38 — 2.23) for each
unit increase in exposure to tobacco-related social media compared to unexposed
students. This result was similar for past 30 day dual use of both e-cigarettes and
any combustible product (AOR=1.85, 95%CI: 1.15 — 3.00). Similar estimates were
found for the impact of posting or engaging with tobacco related content on past
30 day use of e-cigarettes (AOR=2.07, 95%CI:1.60 — 2.69), and combustible prod-
ucts (AOR=1.57, 95%ClI: 1.19 — 2.08). CONCLUSIONS: This study’s strength is in
estimating the prospective impact of tobacco-related social media on past 30 day
use of exclusive and dual use of e-cigarettes and combustible tobacco products.
Results suggest tobacco content on social media increases the risk of adolescent
tobacco use, warranting future research and intervention.

FUNDING: Federal

CORRESPONDING AUTHOR: Nicholas Garza, University of Texas Health Sci-
ence Center at Houston, TX, USA, Nicholas.J.Garza@uth.tmc.edu
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MENTAL HEALTH: EPIDEMIOLOGY,
PRECLINICAL, AND CLINICAL INSIGHTS

PA17-1

INITIAL EVALUATION OF A POSITIVE ALLOSTERIC MODULATOR
OF ALPHA-7 NICOTINIC RECEPTORS FOR EFFICACY IN

AIDING CESSATION AMONG SMOKERS WITH OR WITHOUT
SCHIZOPHRENIA

Kenneth Perkins*!, K.N.Roy Chengappa', Joshua Karelitz', Margaret Boldry’,
Valerie Michael?, Taylor Herb', Jessica Gannon', Jaspreet Brar!, Lisa Ford?,
Stephanie Rassnick*, Darlene Brunzell®, 'University of Pittsburgh, PA, USA, 2Duke
University, NC, USA, 3Janssen Pharmaceuticals, NJ, USA, “Janssen Research
and Development, PA, USA, %Virginia Commonwealth University, VA, USA

Compounds acting at a7 nicotinic receptors (nAChRs) can reduce nicotine self-ad-
ministration in preclinical research, suggesting clinical utility of a positive allosteric
modulator (PAM) of a7 receptors for aiding smoking cessation. Moreover, indi-
viduals with schizophrenia, a vulnerable subpopulation with very high smoking
prevalence, have reduced expression of a7 nAChRs and may particularly benefit
from this compound. In two parallel studies using an innovative and validated with-
in-subject crossover design, 36 healthy smokers (Study 1) and 62 smokers with
schizophrenia (Study 2), both high in quit interest, attempted to initiate quitting
temporarily during each of two 3-week treatment periods. Treatments, adminis-
tered double-blind and in counter-balanced order, were the a7 nicotinic recep-
tor PAM JNJ-39393406 (100 mg b.i.d.) or placebo. In each period, all subjects
smoked ad lib with no drug on week 1, during dose run-up on week 2, and then
tried to quit every day during week 3. Abstinence (confirmed by CO<5 ppm) was
assessed daily (Mon-Fri) each quit week and compared between conditions. Sec-
ondary outcomes included abstinence symptoms (withdrawal, craving) and cog-
nitive test responding (N-back; continuous performance task), compared in those
smoking deprived to detect potential mechanisms of drug efficacy unconfounded
by recent smoking. In both studies, compared with placebo, active JNJ-39393406
did not increase the number of abstinent days nor reduce total smoking exposure.
We also found no significant improvements in craving, withdrawal, or cognitive
function. In sum, results from both studies do not support further testing of this
a7 nAChR PAM compound for possible efficacy in smoking cessation, in smokers
with or without schizophrenia. Yet, our findings could be specific to the brief drug
duration, procedures used, and dose tested. Longer duration and a broader dose
range of this or perhaps other a7 nAChR PAMs may show efficacy for smoking
cessation. Finally, Study 2 constitutes the first use in smokers with serious mental
iliness of our cross-over procedure to evaluate cessation efficacy in novel com-
pounds vs. placebo, showing feasibility.

FUNDING: Federal

CORRESPONDING AUTHOR: Kenneth Perkins, University of Pittsburgh, PA,
USA, perkinska@upmc.edu

PA17-2

HOW DISTRESS TOLERANCE AND ANXIETY SENSITIVITY
RELATE TO TOBACCO DEPENDENCE, WITHDRAWAL, AND
SMOKING CESSATION

Tanya Schlam*, Jessica Cook, Stevens Smith, Timothy Baker, Megan Piper,
University of Wisconsin - Madison, WI, USA

SIGNIFICANCE: Leventhal and Zvolensky (2015) proposed that transdiagnostic
emotional vulnerabilities can lead to difficulty quitting smoking. This study exam-
ines the relations of two such vulnerabilities—low distress tolerance (DT; difficulty
tolerating aversive feelings) and anxiety sensitivity (AS; fear of anxious feelings)—
with tobacco dependence, withdrawal, cessation, and response to treatment.
METHODS: Participants in a cessation trial (N=1086; 52% female; 29% African
American) were randomized to 12 weeks of nicotine patch, nicotine patch + nic-
otine lozenge, or varenicline. Baseline questionnaires assessed DT, AS, tobac-
co dependence, negative affect on the Positive and Negative Affect Scale, and
anxiety on the Wisconsin Smoking Withdrawal Scale. Withdrawal was assessed
in Week 1 post-quit via ecological momentary assessment. RESULTS: DT was
negatively correlated with baseline measures of dependence (r's=-.14 to -.23) and
with post-quit mean and variability in negative affect and craving (r's=-.11 to -.23).
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DT was positively related to CO-confirmed point-prevalence abstinence at Weeks
4, 12, 26, and 52 (p’s<.05), even after controlling for baseline AS, negative af-
fect, anxiety, or self-reported anxiety disorder history (although at Week 26 two
p’s were <.10). DT moderated treatment effects at Week 4; higher DT appeared
to be related to higher abstinence rates among those receiving patch + lozenge,
but DT did not appear to influence response to patch or varenicline. AS was pos-
itively correlated with baseline dependence (r's=.16-.28) and with post-quit mean
and variability in negative affect and craving (r's=.07 to .22). AS was negatively
related to point-prevalence abstinence at Week 4 but not at later time points and
not after controlling for baseline DT, negative affect, or anxiety. CONCLUSIONS:
The vulnerabilities of low DT and high AS were associated with stronger tobacco
dependence and withdrawal. However, only DT appeared consistently related to
cessation such that lower DT was associated with lower quit rates over time. Fur-
ther, DT moderated response to treatment at Week 4; smokers with higher DT
appeared to do particularly well with patch + lozenge.

FUNDING: Federal; Academic Institution

CORRESPONDING AUTHOR: Tanya Schlam, University of Wisconsin - Madison,
WI, USA, trschlam@ctri.wisc.edu

PA17-3

INCREASING DISPARITIES IN CIGARETTE SMOKING IN
DEPRESSION FROM 2005 TO 2015 IN THE UNITED STATES:
EXAMINING THE ROLE OF SOCIOECONOMIC STATUS

Renee Goodwin*', Andrea Weinberger?, Frank Bandiera®, Adam Leventhal®,
Jennifer Tidey®, Lisa DierkerS, 'The City University of New York and Columbia
University, NY, USA, 2Yeshiva University, NY, USA, 3University of Texas, TX,
USA, “University of Southern California, CA, USA, °Brown University, RI, USA,
5Wesleyan University, CT, USA

SIGNIFICANCE: Despite the substantial overlap in vulnerability to cigarette smok-
ing associated with both poorer mental health and lower socioeconomic status
(SES), no prior study to our knowledge has examined trends in smoking over the
past decade by both depression and SES indicators such as income and educa-
tion. It is possible that people with both depression and socioeconomic disadvan-
tage may be even more vulnerable to cigarette smoking. The goal of this study
was to estimate trends in the prevalence of cigarette smoking among persons
with and without depression from 2005 to 2015 in the United States overall, and
by income and education level. METHODS: Data were drawn from the National
Household Survey on Drug Use (NSDUH), an annual cross-sectional study of per-
sons age 12 and older (total study population N=496,805). The prevalence of past-
month cigarette smoking was examined annually from 2005 to 2015 among those
with and without past-year major depression, overall and by income/education,
using linear trend analyses. RESULTS: Though smoking declined among those
with depression (34.07% to 29.67%) from 2005 to 2015, as well as among those
without depression, cigarette use remains nearly twice as common among those
with, compared to without, depression overall (29.67% vs. 18.31%, respectively).
Among people with depression in the lowest income and education groups, the
prevalence of smoking (42.72% and 47.81%, respectively) was more than double
that among people with depression in the highest income (20.28% and 21.20%,
respectively) and education (21.20%) groups and over fourfold higher than those
without depression in highest income (13.56%) and education (9.04%) groups.
CONCLUSIONS: Disparities in smoking prevalence are striking when depression,
income, and education are simultaneously considered. The prevalence of smok-
ing among those with depression and lower socioeconomic status is more than
twice the reported national average. Cigarette use remains common among nearly
half the population of some groups with both mental health and socioeconomic
disadvantage. Smokers with depression and lower socioeconomic status warrant
additional public health attention.

FUNDING: Federal

CORRESPONDING AUTHOR: Renee Goodwin, The City University of New York
and Columbia University, NY, USA, rdg66@cumc.columbia.edu
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NICOTINE REINFORCEMENT IS NOT INCREASED IN THE MAM
RODENT MODEL OF SCHIZOPHRENIA

Jillian Weeks*, Melanie Blank, Eric Donny, Alan Sved, University of Pittsburgh,
PA, USA

Despite progress in reducing smoking over the past several decades, up to 80% of
individuals with schizophrenia (SCZ) continue to smoke. SCZ patients also smoke
more intensely and with greater frequency, contributing to a disproportionately
negative impact on health. However, no clear mechanistic connection between
SCZ and smoking has been established. One hypothesis underlying the behavior
is that SCZ brain pathophysiology confers an increased propensity to take nico-
tine (NIC), the primary psychoactive component of cigarette smoke. We sought to
characterize NIC reinforcement, as measured through a self-administration par-
adigm, in a neurodevelopmental rat model of SCZ. Pregnant dams were treated
with either methylazoxymethanol acetate (MAM; 1 mg/kg, i.p.) or saline (CTL) on
gestational day 17. Adult male and female offspring were allowed to self-admin-
ister NIC across a range of doses (0 - 60 micrograms/kg/infusion, 7 days/dose)
paired with neutral cue (CS) or reinforcing visual stimulus (VS) in daily 1 hr ses-
sions. MAM and control rats did not differ in infusions + CS earned at any NIC dose
(e.g. 15 microgram/kg/infusion dose, females; MAM, n = 22, mean = 9.8 + 1.2 infu-
sions; CTL, n = 18, mean = 9.9 + 0.9 infusions). MAM rats earned fewer infusions
of NIC paired with VS at all doses tested (e.g. 30 microgram/kg/infusion dose,
males; MAM, n =9, mean = 17.2 + 1.4 infusions; CTL, n=10, mean=21.9+ 1.3 in-
fusions), but also responded less for VS alone. This suggests that VS may be less
reinforcing to MAM animals, which may in turn reduce the relative magnitude of
NIC enhancement of VS reinforcement. To capture patterns of responding across
an extended period, rats in a separate experiment were allowed to self-administer
NIC + CS for 23-hr sessions. No differences in NIC-taking between MAM and CTL
rats were observed in 23-hr sessions. Overall, GD17 MAM did not produce an in-
crease in NIC self-administration in male or female rats, which suggests that SCZ
pathophysiology as modeled in these animals does not elevate NIC intake due to
increased NIC reinforcement.

FUNDING: Federal

CORRESPONDING AUTHOR: Jillian Weeks, University of Pittsburgh, PA, USA,
jiws1@pitt.edu

PA17-5

THE EFFECTIVENESS OF A PROACTIVE OUTREACH SMOKING
CESSATION INTERVENTION AMONG SOCIOECONOMICALLY
DISADVANTAGED SMOKERS: THE ROLE OF SERIOUS MENTAL
ILLNESS

Patrick Hammett*', Harry Lando', Rachel Widome', Brent Taylor?, Darin Erickson’,
Steven Fu?, 'University of Minnesota - Twin Cities, MN, USA, 2VA HSR&D Center
for Chronic Disease Outcomes Research, MN, USA

SIGNIFICANCE: Despite overall declines in smoking prevalence, significant so-
cioeconomic and mental health disparities remain. The purpose of the present
study was to examine whether a proactive outreach intervention that facilitated
access to cessation treatments and addressed smokers’ psychosocial needs was
effective for promoting treatment utilization and prolonged abstinence among
low-income smokers with serious mental illness (SMI). METHODS: Data were
taken from OPTIN, an RCT that demonstrated the effectiveness of proactive out-
reach for promoting treatment utilization and prolonged abstinence in a sample
of socioeconomically disadvantaged smokers enrolled in a publically-subsidized
health care program in Minnesota. The intervention included mailings, telephone
outreach, counseling, and access to free cessation treatments. ICD-9 codes in-
dicating diagnoses of schizophrenia, psychotic disorder, bipolar disorders, and
major depressive disorder were used to categorize participants in SMI (n=1044)
or non-SMI (n=1277) groups. Logistic regressions tested for the presence of in-
tervention x SMI interactions on all outcomes. Logistc regressions then modelled
the effect of the intervention on cessation treatment utilization (medication, coun-
seling, any form) and 6-month prolonged abstinence at 12-month follow-up in the
SMI and non-SMI groups, respectively. RESULTS: There were no interactions
between the intervention and SMI status on any of the outcomes tested. Relative
to usual care, the intervention increased any form of treatment utilization in the
SMI group (51.6% vs 38.1%, p<0.001) and the non-SMI group (38.6% vs 25.8%,
p<0.001). The intervention also increased prolonged abstinence in the non-SMI
group (18.1% vs 12.8%, p=0.019) and the SMI group (14.7% vs 10.8%, p=0.070).
Discussion Results suggest that proactive outreach is a promising strategy for
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publically-subsidized state insurance programs. This is particularly important for

sn_1_okers with SMI, who tend to enga_ge ina grgater number of quit attempts and NlCOTINE DELIVERY SYSTEMS E-LlQUlD
utilize morfe treatments before achieving cessation. CHARACTE RISTICS AND VAPING
FUNDING: Federal BEHAVIOR

CORRESPONDING AUTHOR: Patrick Hammett, University of Minnesota - Twin
Cities, MN, USA, hamm0311@umn.edu

THE EFFECT OF PUFF TOPOGRAPHY AND POWER SETTINGS
ON ALDEHYDE AND CARBON MONOXIDE IN E-CIGARETTE
AEROSOLS

Andrey Khlystov*', Vera Samburova', Jennifer Pearson?, Matthew Strickland?,
Jeffrey Angermann?, Lyndsey Darrow?, Chiranjivi Bhattarai', 'Desert Research
Institute, NV, USA, 2University of Nevada, Reno, NV, USA

INTRODUCTION: E-cigarettes are a significantly less harmful alternative to tradi-
tional cigarette smoking. However, at least some e-cigarette devices, settings, or
use patterns could result in unnecessarily high production of toxic compounds such
as aldehydes. One of the problems facing the research community lies in wide
variability of use patterns among e-cigarette users, such as puff topography (puff
duration and flow rate). There is a critical need to understand how these parameters
affect chemical composition, and thus safety, of e-cigarette aerosols. METHODS:
We tested the effect of puff topography, e-cigarette orientation, e-cigarette pow-
er, and the effect of flavoring compounds on production of carbon monoxide and
twelve aldehydes in e-cigarettes using a laboratory setup. RESULTS: E-cigarette
orientation (horizontal vs. vertical) had no significant effect on emissions of the
measured chemicals. Likewise, emissions per puff did not change when the air
flow rate was varied between 0.37 L/min and 0.94 L/min. Carbon monoxide and
aldehyde emissions increased linearly (beta ~1.7) with puff duration. CO emissions
increased from 0.3 microgram per puff at 2 second to 3.1 microgram per puffat6 s
puff duration. Formaldehyde concentrations increased from 0.1 microgram per puff
to 0.325 microgram per puff when the puff duration was increased from 2 seconds
to 5 seconds (beta ~2.5). CO emissions of unflavored PG/VG liquid did not show
any significant increase when coil temperature was varied between 235 C and 275
C. A watermelon liquid produced 2 to 4 times more CO per puff than the unflavored
liquid of the same PG/VG composition. CO emissions from the flavored liquid in-
creased linearly with coil temperature, demonstrating that flavoring compounds are
not thermally stable under these conditions. CONCLUSIONS: Among the tested
parameters, puff duration and, for the flavored liquid, e-cigarette power had a signif-
icant effect on the amount of aldehydes and carbon monoxide produced. Flavoring
compounds in the tested watermelon liquid are thermally unstable and are respon-
sible for at least two thirds of emitted carbon monoxide.

FUNDING: Academic Institution

CORRESPONDING AUTHOR: Andrey Khlystov, Desert Research Institute, NV,
USA, ecig.oal@gmail.com

DOES ELECTRONIC CIGARETTE PROPYLENE GLYCOL AND
VEGETABLE GLYCERIN RATIO INFLUENCE NICOTINE DELIVERY,
SUBJECTIVE EFFECTS, AND PUFF TOPOGRAPHY?

Tory Spindle*', Marzena Hiler', Nareg Karaoghlanian?, Alan Shihadeh?, Thomas
Eissenberg’, 'Virginia Commonwealth University, VA, USA, 2American University
of Beirut, Lebanon

SIGNIFICANCE: Electronic cigarettes (ECIGs) are a class of novel tobacco prod-
ucts that are growing in popularity, possibly due to their ability to deliver the de-
pendence-producing drug nicotine to users. ECIG-associated nicotine delivery can
be influenced by a variety of device, liquid, and human factors. However, the influ-
ence of ECIG liquid solvents propylene glycol (PG) and vegetable glycerin (VG) on
ECIG acute effects is unknown. METHODS: Thirty ECIG-experienced = 12-hour
nicotine-abstinent participants used a 3.3 V “eGo” ECIG with a dual-coil cartridge
(1.5 Q) and 18 mg/ml nicotine liquid in four sessions differing only by liquid PG:VG
ratio (2:98, 20:80, 55:45, 100:0). Blood was sampled and subjective effects were
measured before and after 2, 10-puff ECIG-use bouts (30s interpuff-interval). Puff
topography was measured during each bout. RESULTS: After bout 2, mean (SD)
plasma nicotine concentration, in ng/ml, was 8.6 (5.4) in the 2PG:98VG condition,
9.6 (8.0) in the 20:80 condition, 12.9 (10.7) in the 55:45 condition, and 13.4 (9.0)
in the 100:0 condition. Nicotine delivery was significantly greater in the 100:0 and
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55:45 conditions relative to the 20:80 and 2:98 conditions (p<.05); significant dif-
ferences were not detected across conditions after bout 1. Abstinence symptoms
(e.g., “urge”) were suppressed similarly across all PG:VG ratios but product-spe-
cific effects (e.g., “pleasant”) were significantly lower in the 100 PG condition.
Participants took significantly longer puffs in the 2:98 condition (5.58s) relative
to all other conditions (ps<.05). CONCLUSIONS: PG:VG ratio influenced nicotine
delivery and user puff topography. ECIG-induced suppression of nicotine absti-
nence effects did not differ by PG:VG ratio but participants reported lower overall
product satisfaction when using the 100 PG liquid. Regulatory efforts attempting
to control the acute effects of ECIG use such as nicotine delivery should consider
liquid PG:VG ratio along with other device and liquid factors known to influence
these outcomes.

FUNDING: Federal

CORRESPONDING AUTHOR: Tory Spindle, Virginia Commonwealth University,
VA, USA, spindletr@vcu.edu

‘REAL-WORLD’ COMPENSATORY BEHAVIOR WITH LOW
NICOTINE CONCENTRATION E-LIQUID: SUBJECTIVE EFFECTS
AND NICOTINE, ACROLEIN, AND FORMALDEHYDE EXPOSURE

Lynne Dawkins*', Sharon Cox', Maciej Goniewicz?, Hayden McRobbie®, Catherine
Kimber*, Mira Doig®, Leon Kosmideré, 'London South Bank University, United
Kingdom, 2Roswell Park Cancer Institute, NY, USA, 3Queen Mary University
of London, United Kingdom, “University of East London, United Kingdom,
SABS Laboratories, United Kingdom, °®Institute of Occupational Medicine and
Environmental Health, Poland

SIGNIFICANCE: Use of lower nicotine strength e-liquid may not offer reduced
health risk if compensatory behaviour occurs. This study aimed to document com-
pensatory behaviour associated with using low vs high strength nicotine e-liquid in
real-world settings and to explore associated subjective effects and nicotine and
carbonyl exposure. METHODS: 20 experienced e-cigarette users vaped ad libitum
using an eVic Supreme™ with a Nautilus tank over 4 weeks under conditions: i)
low nicotine (6mg/mL), fixed power; ii) low nicotine, adjustable power; iii) high nic-
otine (18mg/mL), fixed powers; iv) high nicotine, adjustable power (conditions coun-
terbalanced). Puffing patterns (daily puff number, puff duration, inter-puff interval
[IP1]), changes to power (where permitted), mL of e-liquid consumed, and subjec-
tive effects were measured in each condition. Nicotine intake was measured via
salivary cotinine. 3-hydroxypropylmercapturic acid (3-HPMA), a metabolite of the
toxicant acrolein, and formate, a metabolite of the carcinogen formaldehyde, were
measured in urine. Nicotine and carbonyl levels were also measured in aerosol
generated using a smoking machine operated to replicate the puffing behaviours
of each participant in each condition. RESULTS: Participants increased their daily
puff number and puff duration and consumed more liquid in the low versus high
nicotine condition; effects were more pronounced when power was fixed. When
changes to power were permitted, power was increased to a greater extent in the
low nicotine condition. Despite this compensatory behaviour, nicotine exposure
(measured both in salivary cotinine and aerosol) remained higher in the high nic-
otine condition. Urge to vape and nicotine withdrawal symptoms were higher in
the low nicotine condition and positive subjective effects were lowest under 6mg/
mL fixed. Whilst acrolein levels did not differ, formaldehyde exposure (measured
via both biomarkers and aerosols) was higher in the low nicotine condition. CON-
CLUSION: These findings provide evidence of compensatory behaviour with lower
nicotine concentration e-liquid resulting in reduced positive subjective effects and
an increase in formaldehyde exposure.

FUNDING: Nonprofit grant funding entity

CORRESPONDING AUTHOR: Lynne Dawkins, London South Bank University,
United Kingdom, dawkinl3@Isbu.ac.uk

BEHAVIORAL ECONOMIC DEMAND FOR ELECTRONIC
CIGARETTES: EFFECTS OF FLAVOR AND NICOTINE
CONCENTRATION

Mikhail Koffarnus*, Virginia Tech, VA, USA

SIGNIFICANCE: Electronic cigarette liquid (e-liquid) is currently available for pur-
chase in the United States in a large variety of flavors and nicotine concentrations.
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The US Food and Drug Administration has the ability to regulate the availability of
e-liquid and has considered doing so. However, little is known about how regula-
tions restricting e-liquid varieties will affect purchasing decisions and consumption
by users. METHODS: Current smokers attended four to eight laboratory sessions
after 12 hours of abstinence from nicotine products. In each session, participants
were allowed to smoke a set amount of either an e-cigarette containing a dou-
ble-blinded e-liquid flavor (menthol or tobacco) and nicotine concentration (0, 8, or
36 mg/mL) or one of two flavors of conventional cigarettes (menthol or tobacco).
Cigarette evaluations and withdrawal ratings were collected throughout the one-
hour sessions, and behavioral economic demand for the cigarette just consumed
was collected shortly after the projected peak nicotine blood concentration. RE-
SULTS: When plotted as a function of preferred versus non-preferred flavor, a
large and statistically significant increase in demand emerged for the preferred
e-cigarette flavor and preferred conventional cigarette flavor. This flavor prefer-
ence effect was evident across nicotine concentrations and cigarette type for de-
mand intensity (consumption unrestricted by price; ps < .05), while demand elas-
ticity (sensitivity to price) was unaffected by flavor preference. Within e-cigarettes,
purchasing was also associated with blood nicotine levels across the blinded
nicotine concentration conditions. CONCLUSIONS: Flavor of electronic cigarette
liquid and absorbed nicotine both have effects on behavioral economic demand
for electronic cigarettes. This research suggests that regulations to restrict one
or both of these e-liquid characteristics could lead to a large reduction in e-liquid
purchasing and consumption.

FUNDING: Federal

CORRESPONDING AUTHOR: Mikhail Koffarnus, Virginia Tech, VA, USA,
mickyk@vtc.vt.edu

PA18-5

IMPACT OF E-LIQUID FLAVORS ON VAPING BEHAVIOR

Gideon St.Helen*', Marian Shahid?, Sherman Chu?, Neal Benowitz', 'University
of California, San Francisco, CA, USA, 2Stanford University, CA, USA, *College of
Osteopathic Medicine of the Pacific-Northwest, OR, USA

SIGNIFICANCE: Flavorants, through different sensory effects, may influence vap-
ing behavior and nicotine exposure. This pilot study describes the impact of e-lig-
uid flavors on experienced users’ vaping behavior. METHODS: 11 males and 3
females participated in a 3-day inpatient crossover study with strawberry, tobacco,
and their usual e-liquid. Nicotine levels were nominally 18 mg/ml in the strawberry
and tobacco e-liquids and ranged between 3-18 mg/ml in the usual brands. On
each day, participants had access to the study e-cigarette (KangerTech mini Pro-
Tank 3, 1.5 Ohms, 3.7 V) and the assigned e-liquid during a 90-minute videotaped
ad libitum session. RESULTS: Participants took significantly more puffs with their
usual e-liquid (104.2+17.8) (mean+SEM) compared to strawberry (74.2+10.3) and
tobacco (71.1£14.5). Puff duration was longer and interpuff interval was short-
er with their usual e-liquid (4.4£0.4 s and 72.0+11.8 s) compared to strawber-
ry (3.1+0.3 s and 92.5+13.7 s) and tobacco (2.620.3 s and 109.1+x17.4 s). The
amount of e-liquid consumed was significantly higher for the usual e-liquid com-
pared to strawberry and tobacco e-liquids while the amount of nicotine inhaled
was significantly lower for the usual compared to strawberry e-liquids; the amount
of e-liquid consumed and nicotine inhaled tended to be higher for the strawberry
compared to tobacco e-liquid. Maximum plasma nicotine concentration (C,__ ) was
nonsignificantly lower with usual (11.5+1.7 ng/mL) and tobacco (11.5+2.3) e-lig-
uids compared to the strawberry e-liquid (17.1+£3.1 ng/mL). Overall, vaping be-
havior was not significantly correlated with systemic nicotine exposure. However,
when analyzed by e-liquid, plasma nicotine C__ was significantly correlated with
number of puffs (r=0.66) and puff duration (r=0.53) only for the tobacco e-liquid.
CONCLUSION: E-liquid flavors as well as e-liquid nicotine content influence puff-
ing behavior, which may contribute to differential systemic nicotine exposure and
addictiveness of e-cigarettes. This study supports the regulation of e-liquid flavors
to minimize e-cigarette abuse liability.

FUNDING: Federal

CORRESPONDING AUTHOR: Gideon St.Helen, University of California San
Francisco, CA, USA, gideon.sthelen@ucsf.edu
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PA19-1

MENTHOL CIGARETTES ARE ASSOCIATED WITH NICOTINE
DEPENDENCE RISK AMONG US ADOLESCENTS

Samantha Cwalina*, Jennifer Unger, Mary Ann Pentz, University of Southern
California Keck School of Medicine, CA, USA

SIGNIFICANCE: Menthol cigarettes appeal to adolescent smokers because they
mask the harsh taste and sensation of tobacco smoke, potentially exposing men-
thol smokers to more nicotine than non-menthol smokers. Because adolescents
are vulnerable to developing nicotine dependence, it is critical to prevent prema-
ture experimentation with menthol cigarettes. Several cities in the United States
(U.S.) and the European Union have recently restricted menthol cigarette availabil-
ity to prevent adolescent exposure; however, it is not yet clear whether these re-
strictions will effectively prevent smoking uptake and/or nicotine dependence. Un-
derstanding factors that influence dependence risk will facilitate future evaluations
of existing restrictions and inform efficient tobacco control policies. METHODS:
Using weighted data from Wave 2 of the Population Assessment of Tobacco and
Health survey on U.S. adolescent past-month cigarette smokers (n=368), linear
regressions compared self-reported nicotine dependence and frequency of recent
cigarette use between menthol (n=183) and non-menthol (n=185) users. Ratings
of nicotine dependence were collected with responses to eight survey questions
from existing dependence scales (i.e., FTND, WISDM, HONC; Cronbach’s al-
pha=0.82). Frequency of recent use was the number of days within the past month
that respondents smoked cigarettes (range=1-30). Menthol users were defined
as those who reported “menthol/mint” flavored cigarette use within the past thirty
days. RESULTS: Controlling for age, gender, and race, menthol users had higher
average nicotine dependence scores (p<0.0001) and smoked an average of 3.02
more days within the past thirty days (p<0.05) compared to non-menthol users.
As predicted, frequency of recent use was positively correlated with nicotine de-
pendence (p<0.0001). CONCLUSIONS: Adolescent menthol users appear to be
at higher risk for developing nicotine dependence than their peers who smoke
non-menthols, and this may be explained by an associated propensity to use ciga-
rettes more frequently. These findings support tobacco control policies that restrict
the availability of menthol cigarettes to youth.

FUNDING: Federal

CORRESPONDING AUTHOR: Samantha Cwalina, University of Southern Califor-
nia Keck School of Medicine, CA, USA, cwalina@usc.edu

PA19-2

COMPARISON OF CONVENTIONAL AND ELECTRONIC
CIGARETTE REWARD VALUE MEASURED DURING A CUE-
REACTIVITY TASK: AN EXTENSION OF THE CHOICE-BEHAVIOR-
UNDER-CUED-CONDITIONS (CBUCC) PROCEDURE

Ashley Dowd*, Stephen Tiffany, University at Buffalo, The State University of New
York, NY, USA

SIGNIFICANCE: Up to 24% of e-cigarette users use both tobacco and e-cigarettes
(dual users). Dual users provide an opportunity to assess key motivational pro-
cesses supporting e-cigarette use, such as the reward value of e-cigarettes rela-
tive to tobacco cigarettes. The primary aim of this study was to use the Choice-Be-
havior-Under-Cued-Conditions (CBUCC) procedure to examine cue-specific
reactions to e-cigarettes and tobacco cigarettes with a primary focus on evaluating
the relative reward value of both forms of cigarettes. METHODS: Fifty-four users
of both tobacco and e-cigarettes were presented with a lit tobacco cigarette, their
own e-cigarette, or a cup of water across multiple trials. On each trial, participants
rated their craving for both tobacco and e-cigarettes and indicated the amount of
money they would spend to access the cue. The amount spent directly determined
the probability that the cue could be accessed on each trail. Key measures includ-
ed e-cigarette and tobacco cigarette craving, amount of money spent to access the
cue, latency to access the cue, and amount of cue consumption (puff duration or
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water consumption) on trials when the cue was available. RESULTS: Participants
reported significantly higher craving and spent significantly more money on e-ciga-
rette and tobacco cigarette trials than on water trials. Overall levels of craving were
significantly higher for tobacco cigarettes than for e-cigarettes, and participants
spent significantly more on tobacco than on e-cigarette trials. Additionally, crav-
ing for e-cigarettes was significantly lower in the presence of a tobacco cigarette
than on water trials, suggesting that tobacco cigarette cues suppressed e-cigarette
craving. CONCLUSIONS: This is the first study to demonstrate cue-specific reac-
tivity to e-cigarettes and to examine the reward value of e-cigarettes relative to
tobacco cigarettes. Overall, the data suggest that e-cigarettes are associated with
lower overall craving and are valued less than tobacco cigarettes in a sample of
dual users. The results provide strong support for the utility of CBUCC for examin-
ing a wide range of motivational processes supporting e-cigarette use.

FUNDING: None

CORRESPONDING AUTHOR: Ashley Dowd, University at Buffalo, The State Uni-
versity of New York, NY, USA, andowd@buffalo.edu

POLYTOBACCO USE AND NICOTINE DEPENDENCE SYMPTOMS
AMONG US ADULTS, 2012-2014

Hai-Yen Sung*, Yingning Wang, Tingting Yao, Wendy Max, University of California,
San Francisco, CA, USA

SIGNIFICANCE: Due to the rapidly changing tobacco product landscape, the pat-
tern of polytobacco use (=2 tobacco products) is likely changing. Little is known
about the recent pattern of polytobacco use in the U.S and the relationship to nic-
otine dependence. This study examined the pattern and correlates of polytobacco
use among U.S. adults, and the association between polytobacco use and nicotine
dependence symptoms. METHODS: Using data from the 2012/13 and 2013/14
National Adult Tobacco Survey (N=135,425 adults), we analyzed the prevalence
and correlates of polytobacco use among current users of cigarettes, cigars, pipes,
hookah, e-cigarettes, and smokeless tobacco (ST). The associations between
polytobacco use and two nicotine dependence symptoms — craving and with-
drawal symptoms — were analyzed among current users of cigarettes, cigars,
e-cigarettes, and ST. RESULTS: During 2012-2014, 25.1% of adults in the U.S.
were current users of any tobacco product. Among them, 32.5% were polytobacco
users with the largest poly-use category being dual use of cigarettes and e-ciga-
rettes (30.2%), followed by dual use of cigarettes and cigars (16.3%). Poly-use
prevalence was 38.7% among current cigarette smokers, and 52.4%, 59.2%,
69.3%, 80.9%, and 86.2% among current ST, hookah, cigar, e-cigarette, and pipe
users, respectively. Multivariate logistic regression results show that current ciga-
rette smokers who concurrently used e-cigarettes only or e-cigarettes plus other
tobacco products were more likely to report both craving and withdrawal symp-
toms than sole cigarette smokers. Among current e-cigarette users, those who
concurrently used cigarettes were more likely to report craving and withdrawal
symptoms than sole e-cigarette users; similar results were found among current
cigar smokers and current ST users. CONCLUSIONS: Between 52% and 86% of
noncigarette tobacco users and more than one-third of cigarette smokers engaged
in polytobacco use. Poly-users showed evidence of greater nicotine dependence
symptoms tha