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Abstract

Background: A growing body of evidence indicates that the density of tobacco retail outlets around
the home residence may influence tobacco use among youth and adults.The purpose of this study
was to examine the impact of neighborhood tobacco retail outlet density on young adult initiation
of different tobacco product types.

Methods: Cross-sectional data from a 2013 nationally representative sample of young adults aged
18-34 was examined in relation to a 2012 geocoded listing of all outlets likely to sell tobacco in the
United States. Separate multivariable logistic regression analyses examined associations between
neighborhood outlet density and past 6 months first use of cigarettes, non-cigarette combustible
products, and noncombustible products among adults aged 18-24 and 25-34.

Results: Outlet density was significantly associated with recent initiation of cigarettes and other
combustibles, but this impact varied for younger and older groups. Increased density was sig-
nificantly associated with a higher likelihood of initiating cigarette use among adults aged 25-34
(OR=3.75,95% Cl = 1.18, 11.90), and of initiating non-cigarette combustible use among 18-24 year
olds (OR = 3.16, 95% Cl = 1.03, 9.74). There was no impact of outlet density on recent noncombus-
tible product initiation among either group.

Conclusion: This study is the first to examine the impact of tobacco outlet density on young adult
initiation of cigarettes and other tobacco products. Findings demonstrate that residential neigh-
borhood outlet density is associated with recent initiation of combustible products and this effect
varies by product type and age.The tobacco outlet environment may be a critical factor in promot-
ing young adult tobacco use initiation.

Introduction in the United States increased by 221%?! while smokeless sales rose

) . . ) nearly 50%.2 Globally, smokeless tobacco such as chewing tobacco
Retail outlets are a primary source of sales for a wide variety of . . . 3o
and dip accounts for a growing portion of tobacco use,® while small

tobacco products. In 2012, global cigarette retail values were cigar sales and e-cigarette sales were estimated at approximately

worth $697 billion. Sales of other combustible and noncombustible $2 billion each at the end of 2013.%5 The large majority of sales
tobacco products are rising rapidly: from 2000 to 2011, cigar sales for these products occur in convenience stores, gas stations, and
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supermarkets—stores that are ubiquitous in communities world-
wide® and accessible to individuals of all ages. The widespread avail-
ability of tobacco products in retails outlets, along with extensive
marketing at the retail point-of-sale,>” is designed to attract new
tobacco users, discourage quitting and create a normative environ-
ment that makes tobacco use acceptable and even desirable.®
Recent years have seen a growing interest in reducing tobacco
availability via retail outlets,” along with growing evidence that the
distribution of outlets may impact tobacco use behavior. Studies
have found that outlet density is associated with increased cigarette

15-18 is associated

smoking among youth,!*'* while outlet proximity
with reduced smoking cessation among adults. However, evidence
examining the impact of outlets on cigarette smoking or use of other
tobacco products among young adults is scarce. One exception is
a study by Novak et al.,'' which found that tract-level outlet den-
sity increased the likelihood of cigarette smoking similarly for both
11-17 year olds and 18-23 year olds.

Young adults are an increasingly important target audience for
the tobacco industry worldwide!™* and are considered a source of
new and long-term tobacco users. Tobacco industry strategists are
acutely aware that young adults often experiment with smoking and
other tobacco use during this life stage and that experimentation
may progress to regular use.?’ In the United States, evidence sug-
gests that smoking initiation occurs during young adulthood?' and
initiation rates during this time of life may be increasing across coun-
tries.”>?> Compared with the general population, young adults may
also be at increased risk for use of non-cigarette tobacco products.
A 2012 national study found relatively high rates of ever use of a
variety of tobacco products among a young adult sample, ranging
from 5% to 10% for e-cigarettes, chewing tobacco, dip, and snus, to
17% for hookah, and 26%-30% for cigars, little cigars, and cigaril-
los. Further, the mean age of initiation was older than age 18 for
several of these products.?

Evidence from the fields of genetic*?

and social epidemiol-
ogy**-32 demonstrates the importance of social and environmental
factors on health behaviors. Some suggest that contextual factors
may be more important for promoting smoking initiation than regu-
lar use.’”?’ Given the accessible and increasingly diverse supply of
tobacco products in retail outlets throughout the United States cou-
pled with a growing trend of tobacco experimentation and initiation
among young adults,? this study seeks to examine the impact of
neighborhood-level tobacco outlet density on young adult tobacco
use initiation. Associations were examined separately for 18-24 ver-
sus 25-34 year olds given that adults older than age 25 are in a
life stage where they are less likely to experiment with novel sub-

34

stances,” including tobacco products,** and, therefore may be less

influenced by tobacco availability or retail advertising.

Methods

Sample

The sample for this study was the Legacy Young Adult Cohort
Study, a longitudinal cohort designed to examine tobacco use tra-
jectories among a young adult population aged 18-34. The cohort
is based on a nationally representative sample drawn from GfK’s
KnowledgePanel, a probability-based panel of adults aged 18 and
older that covers both the online and offline populations in the
United States. GfK collected online consent from participants before
survey self-administration and Chesapeake Institutional Review
Board, Inc. approved the study. Further details of study recruitment

and methods have been published elsewhere.?* This analysis is based
on Wave 4 (n = 4288) of the study, collected January 2013, which
included geographic identifiers of each respondent’s census tract at
the time of the survey. Post-stratification weights were used to offset
any nonresponse or noncoverage bias.

Tobacco Outlet Locations

A database of tobacco outlets across the 50 states was created using
the 2012 North American Industry Classification Systems (NAICS)
codes (www.naics.com).’*¢ NAICS was developed by The Office
of Management and Budget for use by federal statistical agencies
in publishing statistical data related to the US business economy.’”
Geocoded data was obtained from the NAICS Association for all
businesses likely to sell tobacco products based on their primary
classification code, including supermarkets and other grocery stores,
convenience stores, beer/wine/liquor stores, pharmacies and drug
stores, gas stations with convenience stores, other gasoline stations
and tobacco stores (z = 295 710). Of total outlets, 1340 were miss-
ing latitude/longitude coordinates for geocoding. Environmental
Research Systems Research Institute’s ArcGIS software version
10.1%% was used to batch geocode the 1340 outlets based on physi-
cal address, utilizing an address locator through ArcGIS Online
geocoding services. Ninety percent of the 1340 were matched with a
score greater than 80, leaving a geocoded outlet sample of 295 576.
Pharmacies in cities that had banned pharmacy tobacco sales as of
2012 and exact duplicates were eliminated, for a final sample of 294
014 outlets.

Measures

Three outcomes were constructed based on two questions: “Which
of the following tobacco products have you ever used or tried? (For
cigarettes, cigars, cigarillos, and e-cigarettes, “even 1 puff.”) Please
select all that apply” with response options for 10 tobacco products
(cigarettes, cigars, little cigars/cigarillos/bidis, hookah/shisha, pipe,
e-cigarettes, dip/snuff, chewing tobacco, snus and dissolvables); and
“Which of the following products have you tried for the first time in
the past 6 months?” with the same response options. Brand examples
were provided for most products. Three outcomes were constructed:
initiation of cigarettes in the past 6 months versus no cigarette use
ever; initiation of any non-cigarette combustible use (cigars, little
cigars/cigarillos/bidis, hookah, pipe) in the past 6 months versus no
non-cigarette combustible use ever; and initiation of any noncom-
bustible products (dip/snuff, chewing tobacco, snus, dissolvables and
electronic [“e”]-cigarettes) in the past 6 months versus no noncom-
bustible tobacco use ever.

Demographic correlates included age, dichotomized as 18-24
versus 25-34, gender, race/ethnicity (White non-Hispanic, Black
non-Hispanic, Other non-Hispanic, Hispanic), and educational
attainment (less than high school, high school, some college, college
or more). Previous research has demonstrated that tobacco retailer
densities are significantly higher among smokers with severe men-
tal illness compared with the general population.* Thus, we exam-
ined whether mental illness, as assessed by the PHQ-2 scale*® was
associated with tobacco outlet density and the outcomes and thus
a potential confounding factor. The PHQ-2 scale measures major
depressive disorder based on the question, “How often over the
last 2 weeks have you been bothered by any of the following prob-
lems?” with items for “little interest or pleasure in doing things”
and “feeling down, depressed or hopeless.” Response options were
based on a scale from “not at all” to “nearly every day,” and scores
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ranged from 0-6. A score of 3 or above was considered depressed.
We found that outlet density was significantly higher among indi-
viduals with major depression (mean logged density 0.29 vs. 0.26,
P <.05) and that major depression was significantly associated with
each of the initiation outcomes among each age group, with recent
initiation being 2-3 times higher among those with depression ver-
sus those without. Thus we included depression as a covariate in the
analysis.

Tract-level outlet density was calculated utilizing the Spatial Join
tool in ArcGIS, which joins the polygons (buffers) to points (outlets)
and creates a count for the number of outlets that fall within each
buffer. The count of outlets was divided by the total sum length of
all roadways in the census tract area and scaled to produce a count
per 10 kilometers of roadway for each tract, a common measure
which has been used in previous research.*! This measure along with
tract-level population land density was log transformed to reduce
positive skew. Data from the US census Summary File 1 2010 was
utilized for tract-level proportion of persons below poverty, propor-
tion Hispanic and proportion non-Hispanic black. These variables
were scaled and centered so that a one-unit increase in the outcome
corresponds to a 10% increase in proportion of the population with
the specific characteristics. A variable for metropolitan area status
was included, which was defined as a core urban area with a popula-
tion of 50 000 persons or more.

State-level factors and policy indicators included state smoking
prevalence,** and levels of state clean indoor air legislation meas-
ured in percentage of state population covered as of 2013* for all
US states and the District of Columbia. All policy variables were
included as continuous variables.

Statistical Analysis

All analyses were performed using Stata IC 12.1 in 2013 and 2014.%
Since there was some clustering of individuals within states and
counties, likelihood ratio tests were conducted for each outcome
with state or county as a random intercept compared with a model
without a state or county-level random intercept. All tests indicated
variance components were not significant and thus a single level
logistic regression model was preferable. Multivariate logistic regres-
sion models were then conducted to estimate the influence of tract-
level density on past 6 month first experimentation with cigarettes,
non-cigarette combustibles, and noncombustibles. Separate models
were run for each of the three dependent variables and all models
were stratified by age for 18-24 and 25-34 year olds. Models were
adjusted for individual factors associated with tobacco use, as well
as tract and state factors that have been associated with tobacco use
and/or outlet density. All analyses were weighted. We also conducted
a sensitivity analysis examining the effects of potential misclassifica-
tion of outlets as tobacco sellers. We examined whether estimates of
outlet density either over-estimated true tobacco outlet density by
10%-30% (ie, outlets were classified as selling tobacco when they
did not) or under-estimated true tobacco outlet density by 10%—
30% (ie, outlets were not classified as selling tobacco whey they did).

Results

Table 1 shows weighted baseline sociodemographic information, as
well as the tract and state level variables for the sample overall and
stratified by age groups for 18-24 versus 25-34 year olds. The sam-
ple was split evenly among men and women and was representative
of major racial/ethnic groups. Approximately 14.4% had a major

depressive disorder. The mean number of outlets per 10 kilometers
of roadway within a tract was less than one outlet.

Overall, prevalence of first use of products in the past 6 months
was indicated 6.0% of 18-24 year olds and 9.0% of 25-34 year
olds initiated cigarette use, 9.6% of 18-24 year olds and 5.8% of
25-34 year olds initiated non-cigarette combustible use, and 4.6%
of 18-24 year olds and 4.7% of 25-34 year olds initiated noncom-
bustible product initiation.

Table 2 presents multivariable models for the three outcomes
stratified by age. Results indicate that 25-34 year olds were nearly
four times more likely to have first used cigarettes in the past
6 months with every one-unit increase in the log odds of tract-level
outlet density, and this effect was significant. For 18-24 year olds,
the odds ratio for the association between density and cigarette ini-
tiation was not significant. However, the 18-24 year olds were over
three times more likely to have recently initiated non-cigarette com-
bustible products if they resided in tracts with greater outlet density.
Among the 25-34 year old adults, the odds ratio for non-cigarette
combustible initiation was positive but not significant. Past 6-month
use of noncombustible products was not significantly associated
with tract-level outlet density among the younger or older adults.
Sensitivity analyses examining over- or under-estimation of outlet
density by 10%-30% demonstrated the effects to be robust for all
models. While coefficients varied somewhat across models, the sig-
nificance (or nonsignificance) of the outlet effect for initiation of the
different tobacco products for each age group did not change.

Discussion

This study is the first to examine the impact of tobacco retail out-
let density on tobacco use behaviors among a national sample of
young adults, and the first to examine associations between outlet
density and use of tobacco products other than cigarettes. Although
prevalence of past 6 month first time product use was relatively low
overall, results indicated that outlet density had a significant and
positive impact on initiation of cigarettes and other combustibles,
but this impact varied by age. Adults aged 25-34 living in areas with
greater outlet density were more likely to have tried cigarettes for the
first time in the past 6 months, while there was a positive but non-
significant trend for initiation among 18-24 year olds. In contrast,
only the younger group was more likely to have tried non-cigarette
combustible products in the past 6 months if they lived in a com-
munity with a greater density of outlets. There was no impact of
outlet density on recent noncombustible product use among either
age group. Findings suggest that the density of outlets around young
adults’ residence may stimulate experimentation of cigarette and
non-cigarette combustible tobacco products, which are increasingly
prevalent and heavily promoted in outlets worldwide.%#¢4”

While the tobacco industry has traditionally focused on the retail
environment to market cigarettes to young adults,*®*’ information
on retail merchandising and point-of-sale advertising of other non-
cigarette tobacco products is limited. The strong positive association
between density and recent cigarette and non-cigarette combustible
product experimentation and the null association with recent non-
combustible experimentation may be due either to varying avail-
ability of these products in outlets or differences in advertising at
the point-of-sale. Although there is little data on variations in the
availability of cigarettes, non-cigarette combustibles and noncombus-
tibles across outlets, with some exceptions,’*2 over 90% of cigarette
marketing expenditures in the United States in 20117 were focused
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Table 1. Demographic Characteristics and Smoking Behavior Among Young Adults Age 18-24 and 25-34 (Weighted)

Age

18-24 (n=1609)

25-34 (n=2679) Total (n = 4288)

(% or mean [SE])

Gender

Male 49.6 49.6 49.6

Female 50.4 50.4 50.4
Race

White, non-Hispanic 54.8 59.6 57.7

Black, non-Hispanic 13.6 12.1 12.7

Hispanic 21.9 19.9 20.7

Other 9.7 8.4 8.9
Education

Less than high school 17.1 8.9 12.1

High school diploma/GED 36.3 221 27.6

Some college/tech or associate’s degree 38.5 33.1 352

At least a college degree 8.1 35.9 25.1
Major depressive disorder

High 151 14.0 14.4

Low 84.9 86.0 85.6
# of outlets per 10 kilometers of roadway 0.37 (0.02) 0.39 (0.02) 0.38 (0.01)
Tract % of non-Hispanic Black population 12.3 (0.01) 12.7 (0.01) 12.5 (0.01)
Tract % of Hispanic population 17.7 (0.01) 17.3 (0.01) 17.5 (0.01)
Tract % of population in poverty 14.6 (0.01) 15.2 (0.01) 15.0 (0.01)
# of population per square mile 4994.08 (337.6) 5751.9 (360.3) 5458.1 (256.7)
MSA status

Metro 86.0 87.5 86.9

Nonmetro 14.0 12.5 13.1
State level smoking prevalence 17.8 (0.1) 18.0 (0.1) 17.9 (0.1)
State level clean indoor air laws index

<100% smoke free 23.2 29.2 26.9

100% smoke free 76.8 70.8 73.1

Note. GED = graduate equivalency degree; MSA = metropolitan statistical area; SE = standard error.

on the point-of sale environment compared with only 56% of non-
combustible advertising dollars, which includes spending for chewing
tobacco, dip/snuff, snus and dissolvables.? To reach the young adult
population, relatively more resources for noncombustible marketing
may be aimed toward sponsorships at bar nights and concerts.**-
In fact, evidence indicates that advertising expenditures for smoke-
less product event sponsorship have increased in recent years in the
United States*> while noncombustible point-of-sale advertising has
declined.>’” Industry spending on point-of-sale advertising for e-cig-
arettes (which were included in the noncombustible category in this
analysis) is not systematically tracked, but these products were rela-
tively new in the retail environment at the time of this study’®*” and
thus they may not have yet reached the same level of saturation as
other tobacco products. Further, motivations for experimenting with
e-cigarettes versus other noncombustible products may differ if young
adult combustible users are initiating e-cigarette use to help them quit
other combustibles. Overall, lower availability or less advertising for
any noncombustible products in retail outlets would reduce the influ-
ence of retail density on young adult noncombustible use, although it
is not clear how the impact of outlet density on initiation might vary
by motivations for use. Although there are no comparable data for
retail advertising spent on non-cigarette combustibles, such as cigars,
little cigars, cigarillos, and shisha, one recent study found higher lev-
els of exterior advertising and lower prices of little cigars and cigaril-
los in neighborhoods with a greater proportion of young adults.*

The strong association between outlet density and recent ciga-
rette initiation among the older group of young adults was unex-
pected. While research indicates increasing cigarette initiation
among young adults, the majority who initiate at this age do so
between the ages of 18-24.22 However, a recent systematic review
found that age of smoking initiation among young adults can range
from 18-36 years old.? Individuals who initiate cigarette use at
older ages may be more likely to start smoking to manage stress
or feel less depressed compared with younger initiators, who often
start smoking because their friends smoke.®® The 18-24 year olds
may acquire their first cigarettes from friends and other social
sources rather than purchasing cigarettes at stores, thus making
them less vulnerable to retail density in their communities for ciga-
rette initiation. In contrast, 25-34 year old young adults may be
more likely to purchase these products and thus would be more
influenced by cigarette accessibility and advertising via outlets in
their neighborhoods.

Additional differences in product acquisition patterns among the
older and younger groups may further shape the influence of the out-
let environment on recent initiation of specific product groups. There
is little research on product purchasing patterns for cigarettes and
alternative tobacco products for young adults. However, price and
tax differentials make cigarettes more expensive than other combus-
tibles in the United States®'-** and this may influence which groups
purchase cigarettes or non-cigarette combustibles at retail outlets
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versus obtaining these products from other sources. Cigarettes are
only available in packs of 20 and are subject to relatively high state
and local taxes, with an average pack costing approximately $5.98.65
In contrast, non-cigarette combustibles such as cigars are available
in pack sizes as small as 1 or 2, making the overall cost as low as
$1.00 or less.’® The older adults are more likely to be working and
have higher incomes than the younger group and thus may be able
to afford to purchase cigarettes. In contrast, the younger group
may obtain cigarettes from friends who smoke while utilizing retail
sources for non-cigarette combustibles, given lower retail prices for
these products.

Given the link between tobacco retail density, mental illness, and
smoking in prior research®” and in this study, we conducted post
hoc analyses of major depressive disorder as a potential mediating
variable on the causal pathway between outlet density and the out-
comes®*’ for each age group. However, we did not find consistent
effects indicating that major depression served as a mediator rather
than a confounding variable. This analysis is not conclusive, how-
ever, given the limitations of this cross-sectional data. The possibility
of depression as a mediator of density and tobacco initiation is an
issue that should be examined further in longitudinal data.

This study has several limitations. First, this is a cross-sectional
study so causality cannot be determined. Second, the NAICS data-
base may not include all possible tobacco outlets or may incor-
rectly identify outlets that do not sell tobacco (ie, certain non-chain
pharmacies). However, Rodriguez et al.®® found a high level of cor-
respondence between census tract density calculated based on a
state-level business license list versus density based on the NAICS
secondary data source. Other studies have noted good to very good
sensitivity and positive predictive value of secondary commercial
lists compared with field-verified lists as well as positive and signifi-
cant correlations between field-verified and secondary data lists on
census tract density measures.®” For national studies such as this, a
national outlet listing may be the most feasible option compared
with direct observation of all outlets nationwide or obtaining state
and local licensing lists, which are not uniformly available across
states or localities. The NAICS list has been used previously for
similar studies." Third, these analyses were not able to distinguish
between the impact of tobacco product availability in outlets and
outlet advertising on young adult behaviors. However, this is a limi-
tation for all studies of outlet density and proximity in countries
and geographic areas where point-of-sale advertising is allowed.
Research has found associations between outlet proximity on
tobacco use behaviors in countries where point-of-sale advertising
is prohibited,'® suggesting that the outlet environment is an impor-
tant contextual factor separate from outlet advertising. Further,
cigarette initiation rates were significantly higher in the 25-34 year
old population relative to some national surveillance data. It is not
clear if these differences are due to the way questions are asked,
mode used, sampling frame or limitations in representativeness
that may limit generalizability. Lastly, there were no data on young
adults’ travel routes or amount of time spent in the neighborhood,
which may influence the impact of outlet density on use patterns.
These areas are ripe for future research on young adult tobacco use
initiation patterns.

This research provides the first information on the impact of
tobacco outlet density on young adult initiation of cigarettes and
alternative tobacco products. Findings demonstrate that residential
tobacco outlet density is associated with recent experimentation of
tobacco products, and this effect varies by product type and age. The

current outlet environment may be a critical component in promot-
ing young adult tobacco product initiation. The pervasive availabil-
ity of a multiplying array of tobacco products in local retail outlets
globally, coupled with a growing body of evidence on the impact of

10-1416-18 gygoests that the current out-

outlets on smoking behavior,
let environment may be a contributing factor in promoting adult
tobacco product experimentation and initiation. Licensing and zon-
ing policies to restrict tobacco outlet density may be instrumental in

reducing tobacco use initiation.

Funding

This project has been funded in whole or in part with federal funds from the
National Institute on Drug Abuse, National Institutes of Health, and the Food
and Drug Administration, Department of Health and Human Services under
contract #HHSN271201100027C. Funding for the primary data collection
was provided by the American Legacy Foundation. The investigators are staff
at the Legacy Foundation.

Declaration of Interests

None declared.

Acknowledgments

The authors would like to acknowledge Allison Hoffman (FDA), Genevieve
Vullo (NIDA), and Kevin Frissell (Westat) for their participation in this project
and contributions to the manuscript. The views and opinions expressed in this
presentation are those of the authors only and do not necessarily represent the
views, official policy or position of the US Department of Health and Human
Services or any of its affiliated institutions or agencies.

References

1. Maxwell JC. The Maxwell Report: Cigar Industry in 2011. Richmond, VA:
Maxwell; 2012.

2. Federal Trade Commission. Federal Trade Commission Smokeless Tobacco
Report for 2011. 2013. www.ftc.gov/sites/default/files/documents/reports/
federal-trade-commission-smokeless-tobacco-report-2011/130521smoke-
lesstobaccoreport.pdf. Accessed November 25, 2014.

3. The Tobacco Atlas. Smokeless Tobacco. 2014. www.tobaccoatlas.org/
products/smokeless_tobacco/smokeless_use/. Accessed July 19, 2014.

4. Herzog B, Gerberi J. Equity Research: Tobacco—Nielsen C-Store
Data Including E-Cigs. Wells Fargo Securities, LLC Equity Research
Department; 2014.

5. Euromonitor International. E-cigarettes: a US$2 billion global industry—
who should be worried? 2012. http://blog.euromonitor.com/2012/11/e-
cigarettes-a-us2-billion-global-industry-who-should-be-worried.html.
Accessed July 19,2014.

6. World Health Organization. WHO Report on the Global Tobacco
Epidemic, 2013: Enforcing Bans on Tobacco Advertising, Promotion and
Sponsorship. Geneva, Switzerland: World Health Organization; 2013.
http://apps.who.int/iris/bitstream/10665/85380/1/9789241505871_eng.
pdf?ua=1. Accessed July 8,2014.

7. Federal Trade Commission. Federal Trade Commission Cigarette Report
for 2011. 2013. www.ftc.gov/sites/default/files/documents/reports/fed-
eral-trade-commission-cigarette-report-2011/13052 1cigarettereport.pdf.
Accessed November 25, 2014.

8. Campaign for Tobacco-Free Kids, American Heart Association, Counter
Tobacco. Deadly Alliance: How Big Tobacco and Convenience Stores
Partner to Market Tobacco Products and Fight Life-Saving Policies.
Washington, DC: Campaign for Tobacco-Free Kids, American Heart

Association, Counter Tobacco; 2012. www.tobaccofreekids.org/content/


http://www.ftc.gov/sites/default/files/documents/reports/federal-trade-commission-smokeless-tobacco-report-2011/130521smokelesstobaccoreport.pdf
http://www.ftc.gov/sites/default/files/documents/reports/federal-trade-commission-smokeless-tobacco-report-2011/130521smokelesstobaccoreport.pdf
http://www.ftc.gov/sites/default/files/documents/reports/federal-trade-commission-smokeless-tobacco-report-2011/130521smokelesstobaccoreport.pdf
http://www.tobaccoatlas.org/products/smokeless_tobacco/smokeless_use/
http://www.tobaccoatlas.org/products/smokeless_tobacco/smokeless_use/
http://blog.euromonitor.com/2012/11/e-cigarettes-a-us2-billion-global-industry-who-should-be-worried.html
http://blog.euromonitor.com/2012/11/e-cigarettes-a-us2-billion-global-industry-who-should-be-worried.html
http://apps.who.int/iris/bitstream/10665/85380/1/9789241505871_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/85380/1/9789241505871_eng.pdf?ua=1
http://www.ftc.gov/sites/default/files/documents/reports/federal-trade-commission-cigarette-report-2011/130521cigarettereport.pdf
http://www.ftc.gov/sites/default/files/documents/reports/federal-trade-commission-cigarette-report-2011/130521cigarettereport.pdf
http://www.tobaccofreekids.org/content/what_we_do/industry_watch/store_report/deadlyalliance_full_report.pdf

136

Nicotine & Tobacco Research, 2016, Vol. 18, No. 2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24

25.

26.

27.

what_we_do/industry_watch/store_report/deadlyalliance_full_report.pdf.
Accessed December 14, 2014.

Cohen J, Anglin L. Outlet density: a new frontier for tobacco control.
Addiction. 2009;104(1):2-3. doi:10.1111/;.1360-0443.2008.02389.x.
Adams ML, Jason LA, Pokorny S, Hunt Y. Exploration of the link between
tobacco retailers in school neighborhoods and student smoking. | Sch
Health.2013;83(2):112-118. doi:10.1111/josh.12006.

Novak SP, Reardon SF, Raudenbush SW, Buka SL. Retail tobacco outlet
density and youth cigarette smoking: a propensity-modeling approach. Am
J Public Health. 2006;96(4):670-676. doi:10.2105/ajph.2004.061622.
McCarthy W], Mistry R, Lu Y, Patel M, Zheng H, Dietsch B. Density of
tobacco retailers near schools: effects on tobacco use among students. Am |
Public Health. 2009;99(11):2006-2013. doi:10.2105/AJPH.2008.145128.
Henriksen L, Feighery EC, Schleicher NC, Cowling DW, Kline RS,
Fortmann SP. Is adolescent smoking related to the density and proxim-
ity of tobacco outlets and retail cigarette advertising near schools? Prev
Med. 2008;47(2):210-214. doi:S0091-7435(08)00208-9 [pii] 10.1016/j.
ypmed.2008.04.008.

Lipperman-Kreda S, Grube JW, Friend KB. Local tobacco policy and
tobacco outlet density: associations with youth smoking. | Adolesc Health.
2012;50(6):547-552. d0i:10.1016/j.jadohealth.2011.08.015.

Cantrell J, Anesetti-Rothermel A, Pearson JL, Xiao H, Vallone D, Kirchner
TR. The impact of the tobacco retail outlet environment on adult cessation
and differences by neighborhood poverty. Addiction. 2014;110(1):152-156.
doi:10.1111/add.12718.

Halonen JI, Kivimaki M, Kouvonen A, et al. Proximity to a tobacco store
and smoking cessation: a cohort study. Tob Control.2013;23(2):146-151.
doi:10.1136/tobaccocontrol-2012-050726.

Kirchner TR, Cantrell ], Ansetti-Rothermel A, Ganz O, Vallone DM,
Abrams DB. Geospatial exposure to point-of-sale tobacco: real-time crav-
ing and smoking-cessation outcomes. Am | Prev Med. 2013;45(4):379—
385. doi:10.1016/j.amepre.2013.05.016.

Reitzel LR, Cromley EK, Li Y, et al. The effect of tobacco outlet density and
proximity on smoking cessation. Am | Public Health. 2011;101(2):315-
320. doi:AJPH.2010.191676 [pii]10.2105/AJPH.2010.191676.

Hafez N, Ling PM. How Philip Morris built Marlboro into a global brand
for young adults: implications for international tobacco control. Tob
Control. 2005;14(4):262-271. doi:10.1136/tc.2005.011189.

Ling PM, Glantz S. Why and how the tobacco industry sells cigarettes
to young adults: evidence from industry documents. Am | Public Health.
2002;92(6):908-916. doi:10.2105/AJPH.92.6.908.

Substance Abuse and Mental Health Services Administration. Results from
the 2008 National Survey on Drug Use and Health: National Findings
(Office of Applied Studies, NSDUH Series H-36, HHS Publication No.
SMA 09-4434). Rockville, MD: Substance Abuse and Mental Health
Services Administration; 2009.

Freedman KS, Nelson NM, Feldman LL. Smoking initiation among young
adults in the United States and Canada, 1998-2010: a systematic review.
Prev Chronic Dis. 2012;9:E05. www-ncbi-nlm-nih-gov.ezproxy.welch.
jhmi.edu/pubmed/22172172. Accessed November 25, 2014.

Lantz PM. Smoking on the rise among young adults: implications for
research and policy. Tob Control. 2003;12(suppl 1):i60-i70. www-ncbi-
nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Smoking+on+the+ris
e+among+young+adults+Lantz. Accessed December 1,2014.

. Rath JM, Villanti AC, Abrams DB, Vallone DM. Patterns of tobacco use

and dual use in US young adults: the missing link between youth preven-
tion and adult cessation. | Environ Public Health. 2012;2012:679134.
doi:10.1155/2012/679134.

Young-Wolff KC, Enoch MA, Prescott CA. The influence of gene-envi-
ronment interactions on alcohol consumption and alcohol use disor-
ders: a comprehensive review. Clin Psychol Rev. 2011;31(5):800-816.
doi:10.2105/AJPH.2014.301917.

Hetherington MM, Cecil JE. Gene-environment interactions in obesity.
Forum Nutr. 2010;63(63):195-203. do1:10.1159/000264407.

Kaprio J. Genetic epidemiology of smoking behavior and nicotine depend-
ence. COPD. 2009;6(4):304-306. www-ncbi-nlm-nih-gov.ezproxy.welch.
jhmi.edu/pubmed/19811391. Accessed December 1, 2014.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Morley KI, Lynskey MT, Madden PA, Treloar SA, Heath AC, Martin NG.
Exploring the inter-relationship of smoking age-at-onset, cigarette con-
sumption and smoking persistence: genes or environment? Psychol Med.
2007;37(9):1357-1367. doi:10.1017/s0033291707000748.

Sullivan PF, Kendler KS. The genetic epidemiology of smoking. Nicotine
Tob Res. 1999;1(suppl 2):S51-57; discussion S69-70. www-ncbi-nlm-nih-
gov.ezproxy.welch.jhmi.edu/pubmed/11768187. Accessed December 1,
2014.

McCormack GR, Shiell A.
review of the relationship between the built environment and physi-
cal activity among adults. Int | Behav Nutr Phys Act. 2011;8:125.
doi:10.1186/1479-5868-8-125.

Renalds A, Smith TH, Hale PJ. A systematic review of built environment
and health. Fam Community Health. 2010;33(1):68-78. doi:10.1097/
FCH.0b013e3181c4e2eS.

Karriker-Jaffe KJ. Areas of disadvantage: a systematic review of effects of

In search of causality: a systematic

area-level socioeconomic status on substance use outcomes. Drug Alcobol
Rev.2011;30(1):84-95. doi:10.1111/j.1465-3362.2010.00191.x.

Chen K, Kandel DB. The natural history of drug use from adolescent to
the mid-thirties in a general population sample. Amer | Public Health.
1995;85(1):41-47.
pubmed/?term=The+natural+history+of+drug+use+from+adolescent+to+t

www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/

he+mid-thirties+in+a+general+population+sampl. Accessed December 14,
2014.

Orlando M, Tucker JS, Ellickson PL, Klein DJ. Developmental trajec-
tories of cigarette smoking and their correlates from early adolescence
to young adulthood. | Consult Clin Psychol. 2004;72(3):400-410.
do0i:10.1037/0022-006X.72.3.400.

Federal Register. North American Industry Classification System; Revision
for 2012. In: Office of Management and Budget, ed. Vol 76. Washington,
DC: National Archives and Records Administration; 2011.

NAICS Association L. NAICS Association. 2008. www.naics.com.
Accessed May 6, 2013.

U.S. Census Bureau. Introduction to NAICS. North American Industry
Classification System. 2012. www.census.gov/eos/www/naics/index.html.
Accessed October 15,2012.

ArcGIS Desktop: Advanced [computer program]. Version 10.1. Redlands,
CA: Envrionmental Systems Research Institute; 2012.

Young-Wolff KC, Henriksen L, Delucchi K, Prochaska JJ. Tobacco retailer
proximity and density and nicotine dependence among smokers with
serious mental illness. Am | Public Health. 2014;104(8):1454-1463.
doi:10.2105/AJPH.2014.301917.

Kroenke K, Spitzer RL, Williams JB. The Patient Health Questionnaire-2:
validity of a two-item depression screener. Med Care. 2003;41(11):1284-
1292. doi:10.1097/01.MLR.0000093487.78664.3C.

Hyland A, Travers MJ, Cummings KM, Bauer ], Alford T, Wieczorek WF.
Tobacco outlet density and demographics in Erie County, New York. Am
] Public Health. 2003;93(7):1075-1076. www-ncbi-nlm-nih-gov.ezproxy.
welch.jhmi.edu/pubmed/?term=Tobacco+outlet+density+and+demograph
ics+in+Erie+County. Accessed December 14, 2014.

Centers for Disease Control and Prevention. Behavioral Risk Factor
Surveillance System Survey Data. Atlanta, GA: U.S. Department of
Health and Human Services, Centers for Disease Control and Prevention;
2009.

Centers for Disease Control and Prevention. State-specific prevalence
of cigarette smoking and smokeless tobacco use among adults—United
States, 2009. MMWR. 2010;59(4):1400-1406. www-ncbi-nlm-nih-gov.
ezproxy.welch.jhmi.edu/pubmed/?term=State-specific+prevalence+of+ciga
rette+smoking+and+smokeless+tobacco+use+among+adults % E2%80%9
4United+States%2C+2009. Accessed December 14, 2014.

American Nonsmokers’ Rights Foundation. Percent of U.S. State
Populations Covered by 100% Smokefree Air Laws. 2013; http:/no-
smoke.org/pdf/percentstatepops.pdf. Accessed April 5,2013.

StataCorp LP. Stata statistical software for professionals, version 11.2.
2011; www.stata.com. Accessed February 1,2011.

Burton S, Clark L, Jackson K. The

ing retail displays of tobacco and tobacco smoking and purchase:

association between see-


http://www.tobaccofreekids.org/content/what_we_do/industry_watch/store_report/deadlyalliance_full_report.pdf
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/22172172
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/22172172
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Smoking+on+the+rise+among+young+adults+Lantz
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Smoking+on+the+rise+among+young+adults+Lantz
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Smoking+on+the+rise+among+young+adults+Lantz
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/19811391
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/19811391
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/11768187
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/11768187
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=The+natural+history+of+drug+use+from+adolescent+to+the+mid-thirties+in+a+general+population+sampl
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=The+natural+history+of+drug+use+from+adolescent+to+the+mid-thirties+in+a+general+population+sampl
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=The+natural+history+of+drug+use+from+adolescent+to+the+mid-thirties+in+a+general+population+sampl
http://www.naics.com
http://www.census.gov/eos/www/naics/index.html
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Tobacco+outlet+density+and+demographics+in+Erie+County
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Tobacco+outlet+density+and+demographics+in+Erie+County
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Tobacco+outlet+density+and+demographics+in+Erie+County
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=State-specific+prevalence+of+cigarette+smoking+and+smokeless+tobacco+use+among+adults%E2%80%94United+States%2C+2009
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=State-specific+prevalence+of+cigarette+smoking+and+smokeless+tobacco+use+among+adults%E2%80%94United+States%2C+2009
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=State-specific+prevalence+of+cigarette+smoking+and+smokeless+tobacco+use+among+adults%E2%80%94United+States%2C+2009
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=State-specific+prevalence+of+cigarette+smoking+and+smokeless+tobacco+use+among+adults%E2%80%94United+States%2C+2009
http://no-smoke.org/pdf/percentstatepops.pdf
http://no-smoke.org/pdf/percentstatepops.pdf
http://www.stata.com

Nicotine & Tobacco Research, 2016, Vol. 18, No. 2

137

47.

48.

49.

50.

51,

52.

53.

54.

5S.

S6.

57.

findings from a diary-style survey. Addiction. 2012;107(1):169-175.
doi:10.1111/5.1360-0443.2011.03584 .x.

Carter SM. New frontier, new power: the retail environment in Australia’s
dark market. Tob Control. 2003;12(suppl 3):ii95-101. doi:10.1136/
te.12.suppl_3.iii95.

Lavack AM, Toth G. Tobacco point-of-purchase promotion: examin-
ing tobacco industry documents. Tob Control. 2006;15(5):377-384.
doi:15/5/377 [pii] 10.1136/tc.2005.014639.

Orlowsky, ML. Proposed RJR Strategy In Convenience Stores, R.J.
Reynolds memo. Legacy Tobacco Documents Library. Bates No.:

502098107/8114.  1983.  http://legacy.library.ucsf.edu/tid/fyd29d00.
Accessed May 4, 2014.
Cantrell J, Kreslake JM, Ganz O, Pearson JL, Vallone D, Kirchner TR.

Marketing little cigars and cigarillos: advertising, price and asso-
ciations with neighborhood demographics. Am | Public Health.
2013;103(10):1902-1909. doi:10.2105/AJPH.2013.301362.

Ganz O, Cantrell J, Moon-Howard J, Aidala A, Kirchner TR, Vallone
D. Electronic cigarette advertising at the point-of-sale: a gap in tobacco
control research. Tob Control. 2014;24(el):e110-e112. doi:10.1136/
tobaccocontrol-2013-051337.

Frick RG, Klein EG, Ferketich AK, Wewers ME. Tobacco advertising
and sales practices in licensed retail outlets after the Food and Drug
Administration regulations. | Commun Health. 2012;37(5):963-967.
doi:10.1007/s10900-011-9532-x.

Mejia AB, Ling PM. Tobacco industry consumer research on smoke-
less tobacco users and product development. Am | Public Health.
2010;100(1):78-87. doi:AJPH.2008.152603 [pii] 10.2105/
AJPH.2008.152603.

Biener L, Albers AB. Young adults: vulnerable new targets of tobacco
marketing. Am | Public Health. 2004;94(2):326-330. doi:10.2105/
AJPH.94.2.326.

Gilpin EWVMPJP. How effective are tobacco industry bar and club mar-
keting efforts in reaching young adults. Tob Control. 2005;14:186-192.
www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=How+Eff
ective+Are+Tobacco+Industry+Bar+and+Club+Marketing+Efforts+in+Re
aching+Young+Adu. Accessed November 25, 2014.

Jalleh G, Donovan RJ, Stewart S, Sullivan D. Selling or promotion? Tob
Control.  2005;14(6):430. www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.
edu/pubmed/16319372. Accessed December 14, 2014.

Klein EG, Ferketich AK, Abdel-Rasoul M, Kwan MP, Kenda L, Wewers
ME. Smokeless tobacco marketing and sales practices in Appalachian
Ohio following federal regulations. Nicotine Tob Res. 2012;14(7):880-
884. doi:10.1093/ntr/ntr243.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

blu eCigs. blu Cigs Builds on Record Year of eCigarette Sales and Growth:
Announces Aggressive Retail Expansion Heading into 2012. 2011. www.
prnewswire.com/news-releases/blu-cigs-builds-on-record-year-of-e-ciga-
rette-sales-and-growth-announces-aggressive-retail-expansion-heading-
into-2012-135851628.html. Accessed November 25, 2014.

E-Cigarettes Are Here to Stay. 2012. www.csdecisions.com/2012/03/22/e-
cigarettes-are-here-to-stay/. Accessed November 25, 2014.

Oh DL, Heck JE, Dresler C, et al. Determinants of smoking initia-
tion among women in five European countries: a cross-sectional sur-
vey. BMC Public Health. 2010;10(74):74. doi:1471-2458-10-74 [pii]
10.1186/1471-2458-10-74.

Morris DS, Fiala SC, Pawlak R. Opportunities for policy interventions
to reduce youth hookah smoking in the United States. Prev Chronic Dis.
2012;9:E165. doi:10.5888/pcd9.120082.

Government Accountability Office. Tobacco Taxes: Large Disparities in
Rates for Smoking Products Trigger Significant Market Shifts to Avoid
Higher Taxes. Washington, DC: United States Government Accountability
Office; 2012. www.gao.gov/assets/600/590192.pdf. Accessed November
14,2014.

Delnevo CD, Foulds J, Hrywna M. Trading tobacco: are youths choosing cigars
over cigarettes? Am | Public Health. 2005;95(12):2123. www-ncbi-nlm-nih-
gov.ezproxy.welch.jhmi.edu/pubmed/16257936. Accessed November 25,2014.
Campaign for Tobacco-Free Kids. State Excise Tax Rates for Non-
Cigarette Tobacco Products. 2010. www.tobaccofreekids.org/research/
factsheets/pdf/0169.pdf. Accessed Novermber 25, 2014.

Boonn A. State Cigarette Tax Rates & Rank, Date of Last Increase, Annual
Pack Sales & Revenues, and Related Data. Campaign for Tobacco-Free
Kids. 2013. www.tobaccofreekids.org/research/factsheets/pdf/0099.pdf.
Accessed November 14, 2014.

Mackinnon DP, Dwyer JH. Estimating mediated effects in prevention stud-
ies. Evaluation Review. 1993;17(2):144. http://erx.sagepub.com.ezproxy.
welch.jhmi.edu/content/17/2.toc. Accessed December 15, 2014.

Ender PB. binary_mediation: mediation with a binary mediator and/
or binary response variable. www.ats.ucla.edu/stat/stata/ado/analysis/.
Accessed December 7, 2014.

Rodriguez D, Carlos HA, Adachi-Mejia AM, Berke EM, Sargent
JD. Predictors of tobacco outlet density nationwide: a geo-
graphic analysis. Tob Control. 2012;22(5):349-355. doi: 10.1136/
tobaccocontrol-2011-050120.

D’Angelo H, Fleischhacker S, Rose SW, Ribisl KM. Field validation of sec-
ondary data sources for enumerating retail tobacco outlets in a state with-
out tobacco outlet licensing. Health Place. 2014;28:38-44. doi:10.1016/j.
healthplace.2014.03.006.


http://legacy.library.ucsf.edu/tid/fyd29d00
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=How+Effective+Are+Tobacco+Industry+Bar+and+Club+Marketing+Efforts+in+Reaching+Young+Adu
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=How+Effective+Are+Tobacco+Industry+Bar+and+Club+Marketing+Efforts+in+Reaching+Young+Adu
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=How+Effective+Are+Tobacco+Industry+Bar+and+Club+Marketing+Efforts+in+Reaching+Young+Adu
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/16319372
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/16319372
http://www.prnewswire.com/news-releases/blu-cigs-builds-on-record-year-of-e-cigarette-sales-and-growth-announces-aggressive-retail-expansion-heading-into-2012-135851628.html
http://www.prnewswire.com/news-releases/blu-cigs-builds-on-record-year-of-e-cigarette-sales-and-growth-announces-aggressive-retail-expansion-heading-into-2012-135851628.html
http://www.prnewswire.com/news-releases/blu-cigs-builds-on-record-year-of-e-cigarette-sales-and-growth-announces-aggressive-retail-expansion-heading-into-2012-135851628.html
http://www.prnewswire.com/news-releases/blu-cigs-builds-on-record-year-of-e-cigarette-sales-and-growth-announces-aggressive-retail-expansion-heading-into-2012-135851628.html
http://www.csdecisions.com/2012/03/22/e-cigarettes-are-here-to-stay/
http://www.csdecisions.com/2012/03/22/e-cigarettes-are-here-to-stay/
http://www.gao.gov/assets/600/590192.pdf
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/16257936
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/16257936
http://www.tobaccofreekids.org/research/factsheets/pdf/0169.pdf
http://www.tobaccofreekids.org/research/factsheets/pdf/0169.pdf
http://www.tobaccofreekids.org/research/factsheets/pdf/0099.pdf
http://erx.sagepub.com.ezproxy.welch.jhmi.edu/content/17/2.toc
http://erx.sagepub.com.ezproxy.welch.jhmi.edu/content/17/2.toc
http://www.ats.ucla.edu/stat/stata/ado/analysis/

