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A B S T R A C T

Electronic cigarette (e-cigarette) sales and use have increased rapidly, yet point-of-sale e-cigarette availability
and marketing is understudied. We estimated changes in e-cigarette availability and marketing among tobacco
retailers in the U.S., and associations with neighborhood characteristics. A national sample of tobacco retailers in
the Contiguous U.S. was audited in 2014 and 2015 (n = 1,905 and n = 2,126, respectively) to observe e-
cigarette availability and marketing (signs, ads, displays and promotions) and generate national prevalence
estimates. Store, neighborhood and state level correlates of 2015 e-cigarette availability, price promotions and
exterior advertising were analyzed using multilevel mixed-effects generalized linear models. E-cigarettes were
sold at 72.0% of retailers in 2014 and at 79.2% in 2015. Price promotions increased from 11.9% to 20.2% of
retailers. Among retailers that did not previously sell e-cigarettes in 2012, availability in 2015 was greater for
retailers in neighborhoods with the highest proportion of Black residents (vs. lowest). E-cigarette price pro-
motions were more prevalent in neighborhoods with more Hispanic residents, while exterior e-cigarette mar-
keting was more prevalent in neighborhoods with more Black residents. State smoking prevalence was positively
associated with e-cigarette availability, promotions and advertising. E-cigarette point-of-sale availability and
marketing increased between 2014 and 2015 and expanded to neighborhoods with a higher proportion of Black
residents between 2012 and 2015. Retailers located within states with high smoking prevalence appear to be
targeted by e-cigarette marketing. As e-cigarettes become the target of more regulations, understanding changes
in the e-cigarette retail environment is critical to inform potential policies regulating their sale and marketing.

1. Introduction

The retail market for electronic cigarettes (“e-cigarettes”) in the
United States (U.S.) has expanded rapidly in recent years. E-cigarettes
are battery-operated devices containing nicotine, flavorings and other
chemicals that are heated to deliver an aerosol that is inhaled into the
lungs. Although some argue that e-cigarettes are less harmful than
combustible products, and possibly a tool for smoking cessation, others
are concerned that e-cigarettes may become popular among non-smo-
kers, providing a pathway to nicotine addiction, especially for youth.
Between 2010 and 2016, e-cigarette sales increased from $11.6 million
to $751.2 million and 2020 retail e-cigarette sales are expected to ex-
ceed $4B. (Cantrell et al., 2018; Wall, 2019) E-cigarette marketing

expenditures rose from $12 million in 2011 to $88 million in 2014.
(King et al., 2018) Perhaps unsurprisingly, rates of e-cigarette use have
risen as well, particularly among youth. (Arrazola et al., 2015; Cullen,
2018) More youth now currently use an e-cigarette than are current
cigarette smokers. (Wang et al., 2018) These trends coincided with
increased domination of the e-cigarette market by tobacco companies.
By 2013, the major tobacco companies, including R.J. Reynolds (now
owned by British American Tobacco) and Philip Morris (Altria), had
acquired existing e-cigarette brands or were producing their own ver-
sions of e-cigarettes including brands such as Vuse and MarkTen.
(Grana et al., 2014) Additionally, flavored e-cigarettes may be parti-
cularly appealing to youth, (Villanti et al., 2017) and the percent of e-
cigarette retail sales that are flavored (excluding menthol) increased
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from 2.4% in 2012 to 19.8% in 2016. (Kuiper et al., 2018) However,
despite increases in both sales and use, little is currently known about
where e-cigarettes are sold, the types of neighborhoods in which they
are sold, and how they are being marketed to consumers at the point-of-
sale.

Tobacco companies have historically targeted cigarette marketing
to lower income, racial/ethnic minority populations (Yerger et al.,
2007) and neighborhoods with more people of color and lower income
residents have more tobacco marketing and promotions at the point-of-
sale. (Lee et al., 2015; Ribisl et al., 2017) However, e-cigarettes may be
sold and marketed differently. Our previous national study found that
e-cigarettes were sold in 34% of retail stores that sold cigarettes in the
U.S. in 2012, and were more likely to be sold in stores located in
neighborhoods with higher median household income, and lower per-
centages of African-American and Hispanic residents. (Rose et al.,
2014) Similarly, data from store audits in New York City revealed lower
amounts of e-cigarette advertising in neighborhoods with more African
American and Hispanic residents and greater availability of e-cigarettes
in neighborhoods with more white residents. (Giovenco et al., 2019)
However, as e-cigarette sales and use have expanded, changes in the
way e-cigarettes are sold and marketed nationally may have also oc-
curred.

Studies that have directly measured the presence of e-cigarette
marketing in retail stores are limited and often focus on youth and
young adult exposure. One study found that the presence of e-cigarette
advertisements in retail stores increased significantly between 2012
and 2013 among stores near community colleges in two states.
(Wagoner et al., 2014) Nationally, 59.9% of middle and high school
students in 2015 and 68% in 2016 reported seeing an e-cigarette ad at a
retail store, a greater percentage than reporting advertising exposure
via the internet, television/movies and newspapers and magazines.
(Singh et al., 2016) Similar to the association between exposure to to-
bacco advertising and smoking among youth, (Robertson et al., 2016)
frequent exposure to retail e-cigarette advertising has been associated
with greater odds of current-e-cigarette use among youth, (Singh et al.,
2016; Dai and Hao, 2016) highlighting the importance of documenting
the retail environment for e-cigarettes.

Flavored products, price promotions, and product placement at the
point-of-sale have been studied for other tobacco products in addition
to advertising, at the national level (Ribisl et al., 2017) and these
measures have been associated with tobacco use. (Robertson et al.,
2015) However, research examining the retail environment for e-ci-
garettes has primarily been conducted through local studies. (Wagoner
et al., 2019; Brame et al., 2016; Escobedo et al., 2019) To address this
gap in the literature, this study has three aims. The first aim was to
document national estimates of retail e-cigarette availability and mar-
keting overall and by store type including flavored products, ads, dis-
plays and promotions from 2014 to 2015 using a national sample of
tobacco retailers. The second aim was to examine whether differences
in state and neighborhood characteristics were associated with point-of-
sale e-cigarette availability, and to examine new availability among
stores that did not previously sell e-cigarettes. The third aim was to
examine whether differences in state and neighborhood characteristics
were associated with the presence of point-of-sale e-cigarette promo-
tions and marketing among stores selling e-cigarettes.

2. Methods

2.1. Sample

Data for this study were collected as part of the Advancing Science
and Policy in the Retail Environment (ASPiRE) project. Sampling and
data collection methods have been described elsewhere. (Ribisl et al.,
2017) Briefly, a two-stage probability sample proportionate to popu-
lation size (PPS) design with minimal replacement was used to obtain a
nationally representative sample of tobacco retailers in the contiguous

U.S. (48 states and the District of Columbia, excluding Alaska and
Hawaii). In stage one, 97 counties were randomly selected propor-
tionate to county population size with replacement, using 2010 Census
data and the PPS method. In stage two, tobacco retailers were identified
and randomly selected within each county from two commercial re-
tailer lists (Reference USA and Dun & Bradstreet) using methods vali-
dated in a previous study. (D’Angelo et al., 2014) Retailers known to
not sell tobacco products were excluded from the sampling frame (e.g.,
Target). In late 2014, CVS pharmacy stores stopped selling tobacco
products and were excluded from the sample in 2015. Vape shops were
not explicitly included in the sampling frame because the inclusion
criteria specified that stores must sell cigarettes.

2.2. Data collection

Longitudinal data collection occurred in three waves (2012, 2014
and 2015). Data from the 2012 wave were previously reported (Rose
et al., 2014) and the current study reports on the last two waves of store
observations conducted between January and April of 2014 and May
through August of 2015. In-person audits of the interior and exterior of
each retailer were conducted to observe tobacco marketing, price pro-
motions, product availability, and store characteristics. Auditors were
trained in-person through instruction and a field test. (Feld et al., 2016)
Auditors did not introduce themselves unless asked by a store em-
ployee. Data were collected electronically via the iSurvey application
using Apple iPads. The University of North Carolina Office of Human
Research Ethics determined that the study did not constitute human
subjects research (12–0765).

This study reports on e-cigarette availability and marketing in stores
in 2014 and 2015. In 2014, interior/exterior audits were completed in
2,272 stores. The analytic sample for 2014 included 1,905 stores after
excluding CVS retail pharmacies to be consistent with the 2015 sample
and stores determined to be subject to auditor error. The analytic
sample for 2015 included 2,126 stores with complete interior/exterior
audits.

2.3. Measures

2.3.1. E-cigarette measures
E-cigarette availability was defined as the presence of e-cigarettes

(not including e-liquids) available for sale. E-cigarette price promotions
were observed on the store exterior and interior and included signs
advertising a special price (e.g. $1.00 discount) or multi-buy (e.g. buy
1, get 1 free). E-cigarette marketing included the presence of exterior
branded ads; interior branded ads (2015 only); branded header rows for
Vuse, Blu, NJoy, and MarkTen; and branded displays and functional
items (2015 only). Flavored e-cigarettes were defined as any e-cigarettes
with any flavor other than tobacco. E-cigarette product placement mea-
sures included whether e-cigarettes were displayed within 12 in. of
toys, candy or gum, slushy/soda machines, or ice cream; displays were
placed on the counter; and whether e-cigarettes were self-service. Each
was a dichotomous measure of “any vs. none”.

2.3.2. Store type
Each retailer was coded as one of the following store types: con-

venience store without a gas station (i.e., food marts primarily engaged
in retailing a limited line of goods that generally includes milk, bread,
soda, and snacks); convenience store with gas station; drug store/
pharmacy; beer, wine, or liquor store; grocery store or supermarket;
mass merchandiser (e.g. Walmart); discount/dollar store (e.g. Family
Dollar); tobacco shop; or other store type (e.g. newsstand, kiosk).

2.3.3. Neighborhood and state level variables
The location of each retailer was geocoded using GPS coordinates

collected in person at each store location by data collectors while they
conducted store audits and linked with data from the American
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Community Survey 5-year estimates, 2011–2015. Neighborhood de-
mographics at the census tract level included the percent non-Hispanic
Black residents, percent Hispanic residents, and median household in-
come. Quartiles were created for each census variable (1 = lowest
quartile, 4 = highest quartile). Current adult state smoking prevalence
was obtained from the Behavioral Risk Factor Surveillance System
(BRFSS) from the Centers for Disease Control State Tobacco Activities
Tracking and Evaluation (STATE) System for 2011–2016.

2.4. Statistical analysis

National estimates for each e-cigarette measure were generated by
applying sampling weights that accounted for both county and store
selection in the sampling design, and nonresponse for data collected in
2014 and 2015. Store, neighborhood and state level correlates of 1) e-
cigarette availability, 2) e-cigarette promotions and 3) e-cigarette ex-
terior advertising in 2015 were analyzed using multilevel mixed-effects
generalized linear models to account for the clustering of stores within
county. We estimated prevalence ratios using a Poisson model because
outcomes were dichotomous and common. (Zou, 2004) Two models (A
and B) were created for e-cigarette availability. Model A included all
retailers in the 2015 sample with non-missing data on all covariates
(n = 2,122) (‘E-cigarette availability’) and Model B was a longitudinal
model subset to stores that did not previously sell e-cigarettes in the
first data collection wave in 2012 (n = 1,214) (‘New e-cigarette
availability’). Model B therefore examines the correlates of adding e-
cigarettes as a product line between 2012 and 2015, as the e-cigarette
retail market was expanding. Models examining correlates of e-cigar-
ette promotions and exterior advertising were subset to stores selling e-
cigarettes in 2015 (n = 1,702). StataSE 15 was used for all analyses.

3. Results

3.1. Descriptive statistics

3.1.1. E-cigarette availability, price promotions and marketing, 2014 to
2015

Among all retailers, e-cigarettes were sold at 72.0% (95% CI: 69.2%,
74.7%) of tobacco retailers in 2014 and at 79.2% (95% CI: 77.1%,
81.1%) of retailers in 2015 (Table 1). E-cigarette availability varied by
store type. Over 90% of pharmacies, tobacco shops, mass merchan-
disers, and dollar stores sold e-cigarettes in 2015 (Table 1). The greatest
increase in e-cigarette availability between 2014 and 2015 occurred at
dollar stores and supermarkets.

Among e-cigarette retailers, the presence of interior price promo-
tions increased from 11.9% of retailers in 2014 to 20.2% in 2015
(Table 2). Branded signs/ads for e-cigarettes were common on the store
exterior, present at about a third of retailers in 2014 and over 40% in

2015. Interior e-cigarette signs or ads were present in nearly 80% of
retailers in 2015; among those ads, 21.2% were located at child eye
level (below 3 ft). Branded displays were present at 71.5% of retailers;
among those, half were placed on the check-out counter. E-cigarettes
were displayed near candy, gum, soda, or ice cream in 26.0% of re-
tailers in 2014, and in 20.0% in 2015. Flavored e-cigarettes were pre-
sent in 63.6% of retailers in 2014 and flavored e-cigarette availability
increased to 71.9% of retailers in 2015. Self-service e-cigarette displays
were present at 7.5% of retailers in 2014, and in 5.5% of retailers in
2015.

3.2. Multilevel correlates of e-cigarette availability in 2015

Among all retailers in 2015, e-cigarette availability was significantly
greater in all store types compared to supermarkets, except for beer/
wine stores (PR 0.68, 95% CI 0.52. 0.89) (Table 3, Model A). However,
in Model B, which included retailers that did not sell e-cigarettes in
2012, only tobacco shops and gas/convenience stores had a sig-
nificantly greater prevalence of new e-cigarette availability in 2015
compared with supermarkets (Table 3, Model B). At the neighborhood
level in 2015, e-cigarette availability was significantly higher among all
retailers with each higher quartile of neighborhood median household
income compared with the lowest income quartile (Table 3, Model A).
The positive association between neighborhood income level and e-ci-
garette availability was stronger for new e-cigarette availability
(Table 3, Model B). In Model B, retailers that did not sell e-cigarettes in
2012 that were located in neighborhoods within the highest income

Table 1
E-cigarette availability by store type among tobacco retailers in the contiguous U.S., 2014 & 2015.

Store type 2014 2015

Number of retailers E-cigarette availability Number of retailers E-cigarette availability

% 95% CI % 95% CI

All retailers 1905 72.0 (69.2, 74.7) 2126 79.2 (77.1,81.1)
Drug Store/Pharmacy 124 93.7 (84.7, 97.6) 131 97.5 (94.1,99.0)
Tobacco Shop 71 91.5 (81.5,96.3) 71 100.0
Mass Merchandiser 57 91.3 (80.2, 96.5) 48 90.6 (78.8,96.1)
Gas/Convenience Store 764 85.1 (80.7,88.7) 802 88.0 (85.2,90.3)
Dollar Store 121 81.6 (70.9, 89.0) 146 97.3 (92.1,99.1)
Convenience Store (without gas) 174 77.3 (71.3,82.4) 166 75.5 (68.0,81.7)
Other store type 13 77.2 (50.9,91.7) 7 30.9 (12.9,57.4)
Supermarket/Grocery Store 315 52.8 (45.1,60.4) 234 65.0 (59.6,70.0)
Beer, Wine, or Liquor Store 191 39.5 (28.5,51.6) 103 44.1 (36.7,51.8)

Table 2
E-cigarette price promotions and marketing among tobacco retailers selling e-
cigarettes in the contiguous U.S., 2014–2015.

2014 (n = 1,364) 2015 (n = 1,708)

% 95% CI % 95% CI

Interior price promotions 11.9 (9.4,14.9) 20.2 (18.1, 22.4)
Exterior price promotions 1.7 (1.0, 2.9) 2.9 (2.2, 3.9)
Interior branded signs/adsb – 78.8 (76.5, 80.8)
Exterior branded signs/ads 33.8 (29.8, 38.1) 43.1 (40.1,45.8)
Branded header rowa 10.2 (8.0, 12.7) 10.3 (8.7, 12.0)
Branded displaysb – 71.5 (69.0, 73.9)
Displays on counterb,c – 50.8 (47.7, 54.0)
Branded functional itemsb – 9.3 (7.8, 11.1)
Signs/ads displayed below 3

feet
16.2 (13.6, 19.2) 21.2 (19.1,23.5)

Product displayed near candy,
gum, soda, ice cream

26.0 (22.8, 30.0) 20.0 (17.9, 22.2)

Flavored products available 63.6 (58.1, 68.8) 71.9 (69.3, 74.2)
Self-service of e-cigarettes 7.5 (5.7, 9.9) 5.5 (4.4, 6.9)

aBranded header rows for Vuse, Njoy, Blu or MarkTen. bItem was not measured
in wave 2/2014. cAmong stores with displays)
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quartile had 1.23 times greater prevalence of e-cigarette availability
compared to retailers in the lowest income quartile (95% CI, 1.08,
1.41). The prevalence of e-cigarette availability was not associated with
the percentage of non-Hispanic Black residents among all retailers
(Model A). However, for new e-cigarette availability (Model B), the
prevalence was 1.15 times greater (95% CI 1.01, 1.31) in retailers lo-
cated in neighborhoods with the highest proportion of non-Hispanic
Black residents compared with the lowest proportion. E-cigarette
availability was not associated with store neighborhood proportion of
Hispanic residents. At the state level, greater e-cigarette availability
was positively associated with higher smoking prevalence in both
models.

3.3. Multilevel correlates of e-cigarette price promotions in 2015

In 2015, the prevalence of e-cigarette price promotions was 6.7
times greater in pharmacies (95% CI 4.3, 10.5) compared with super-
markets (Table 4). Tobacco stores (PR 2.9, 95% CI 1.6, 5.25), gas/
convenience stores (PR 1.81, 95% CI 1.1, 2.98) and other store types
(PR 3.4, 95% CI 1.11,10.4) also had a significantly greater prevalence
of e-cigarette promotions compared with supermarkets. At the neigh-
borhood level, the prevalence of e-cigarette promotions was greater at
retailers located in neighborhoods in the third quartile of Hispanic re-
sidents compared with the lowest quartile (PR 1.39, 95% CI 1.04, 1.86).
The prevalence of e-cigarette promotions was not associated with the
percentage of non-Hispanic Black residents, or with neighborhood
median household income. However, higher state smoking rates were
associated with higher prevalence of e-cigarette price promotions (PR

1.09, 95% CI 1.04,1.14).

3.4. Multilevel correlates of e-cigarette exterior advertising in 2015

E-cigarette exterior advertising was significantly more prevalent at
all store types compared with supermarkets in 2015, except for drug
stores/pharmacies and mass merchandisers (Table 4). Exterior e-ci-
garette advertising was 1.2 times more prevalent at retailers located in
neighborhoods in the highest quartile of Black residents (95% CI 1.0,
1.42) compared with the lowest. No other neighborhood demographics
were associated with the presence of exterior e-cigarette advertising.
However, e-cigarette exterior advertising prevalence was positively
associated with state smoking rate (PR 1.03, 95% CI 1.0, 1.06).

4. Discussion

E-cigarette availability at retail outlets that sell cigarettes in the U.S.
increased from 34% in our 2012 national study, (Rose et al., 2014) to
79% in 2015. This rapid growth is mirrored in other studies with
availability increasing almost 2.5 times in a one year period from 2012
to 2013 in retailers near colleges in North Carolina and Virginia
(Wagoner et al., 2014) and national sales of e-cigarettes increasing
133% in the same period. (Giovenco et al., 2015) Additionally, this
growth has extended to multiple store types. From 2014 to 2015, there
was a 10% growth in e-cigarette availability across all tobacco retailers
in our national sample. In 2015, over 90% of pharmacy/drug stores
(excluding CVS), dollar stores, tobacco shops, and mass merchandisers
sold e-cigarettes. However, the largest percent growth by store type was

Table 3
Store, neighborhood and state level determinants of the prevalence of e-cigar-
ette availability among tobacco retailers in the Contiguous U.S., 2015

Model A: All retailers
(n = 2,122)

Model B: New e-cigarette
retailers 2015 (n = 1,214)

PR 95% CI PR 95% CI
Store Type

Supermarket/grocery
store

ref ref

Convenience Store
(without gas)

1.17 1.03 1.33 1.16 0.99 1.37

Gas/Convenience Store 1.35 1.22 1.49 1.36 1.20 1.54
Drug Store/Pharmacy 1.47 1.33 1.64 1.33 0.98 1.81
Beer, Wine, or Liquor

Store
0.68 0.52 0.89 0.61 0.45 0.82

Mass Merchandiser 1.38 1.20 1.59 1.20 0.91 1.59
Tobacco Shop 1.54 1.39 1.70 1.60 1.40 1.83
Dollar Store 1.49 1.35 1.64 0.40 0.06 2.46
Other store type 0.48 0.22 1.02 0.38 0.13 1.09
Neighborhood

Characteristics
Non-Hispanic Black

Residents (%)
Q1: 0–1.07 ref ref
Q2: 1.08–4.93 1.08 0.99 1.16 1.16 1.03 1.30
Q3: 4.94–15.2 1.05 0.98 1.13 1.10 0.97 1.25
Q4: 15.3–98.8 1.07 0.99 1.16 1.15 1.01 1.31
Hispanic Residents (%)
Q1: 0–2.76
Q2: 2.77–8.06 0.99 0.93 1.06 0.99 0.87 1.10
Q3: 8.07–22.8 1.00 0.93 1.08 1.00 0.87 1.12
Q4: 22.9–99.5 1.04 0.95 1.13 1.04 0.88 1.20
Median Household

Income ($)
Q1: 8,007–37,816
Q2: 37,817–50,055 1.08 1.01 1.15 1.14 1.02 1.27
Q3: 50,056–67,044 1.09 1.02 1.15 1.14 1.02 1.27
Q4: 67,045–196,635 1.17 1.07 1.27 1.23 1.08 1.41
State Characteristics
State smoking

prevalence (%)
1.01 1.00 1.03 1.02 1.00 1.04

Bold indicates significance at p < 0.05.

Table 4
Multilevel correlates of e-cigarette price promotions and exterior ads at retailers
selling e-cigarettes in the Contiguous U.S., 2015 (n = 1,702)

Any Price Promotions Any Exterior Ads

PR 95% CI PR 95% CI
Store Type
Supermarket/grocery

store
ref ref

Convenience Store
(without gas)

0.87 0.44 1.72 3.92 2.60 5.91

Gas/Convenience Store 1.81 1.10 2.98 3.67 2.42 5.58
Drug Store/Pharmacy 6.71 4.29 10.48 0.08 0.01 0.55
Beer, Wine, or Liquor

Store
0.43 0.15 1.23 2.68 1.61 4.45

Mass Merchandiser 0.69 0.22 2.17 0.06 0.01 0.46
Tobacco Shop 2.90 1.60 5.25 4.14 2.55 6.73
Dollar Store 1.54 0.69 3.43 4.43 2.85 6.89
Other store type 3.40 1.11 10.44 4.22 2.11 8.43
Neighborhood

Characteristics
Non-Hispanic Black

Residents (%)
Q1: 0–1.07 ref ref
Q2: 1.08–4.93 1.00 0.76 1.31 1.16 0.97 1.37
Q3: 4.94–15.2 1.11 0.83 1.49 1.06 0.88 1.28
Q4: 15.3–98.8 0.97 0.70 1.34 1.20 1.00 1.42
Hispanic Residents (%)
Q1: 0–2.76 ref
Q2: 2.77–8.06 1.27 0.94 1.71 0.98 0.83 1.14
Q3: 8.07–22.8 1.39 1.04 1.86 1.13 0.96 1.34
Q4: 22.9–99.5 1.18 0.79 1.76 1.03 0.81 1.31
Median Household

Income ($)
Q1: 8,007–37,816 ref
Q2: 37,817–50,055 0.81 0.62 1.05 1.05 0.90 1.24
Q3: 50,056–67,044 0.99 0.76 1.29 1.00 0.84 1.20
Q4: 67,045–196,635 1.13 0.81 1.57 1.01 0.82 1.24
State Characteristics
State smoking

prevalence (%)
1.09 1.04 1.14 1.03 1.00 1.06

Bold indicates significance at p < 0.05
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among supermarkets, dollar stores, and beer, wine, and liquor stores,
indicating that e-cigarettes are expanding into nearly all retail store
types that sell tobacco. This also corresponds with an increase in e-
cigarette sales from traditional cigarette manufacturers who may al-
ready have contracts with tobacco retailers. (King et al., 2018)

E-cigarette availability was higher in higher income neighborhoods
in the current study and in the previous 2012 national study. (Rose
et al., 2014) However, associations with other neighborhood demo-
graphics may have shifted. E-cigarette availability was lower in
neighborhoods with more Black residents in 2012, (Rose et al., 2014)
but in the current study, new e-cigarette availability in 2015 was greater
in stores located in neighborhoods with greater proportions of non-
Hispanic Black residents. The prevalence of e-cigarette use among non-
Hispanic Black adults and youth, while increasing over time, has re-
mained lower compared with non-Hispanic Whites. (Wang et al., 2018
Nov 9; Wang et al., 2018 Jun 8) Therefore the finding that e-cigarettes
were newly available in non-Hispanic Black neighborhoods may signal
increased targeting of this population as the e-cigarette market ex-
pands. In a New York City study in 2017, Giovenco and colleagues note
that the greater availability of combustible tobacco combined with the
lack of availability of potentially lower harm e-cigarettes in African-
American neighborhoods may increase tobacco use disparities.
(Giovenco et al., 2019) However, our findings suggest that while there
may be local differences, nationally such neighborhood demographic
differences may be leveling off as e-cigarettes become more ubiquitous.

Among stores selling e-cigarettes, price promotions were more
prevalent in neighborhoods with a greater proportion of Hispanic re-
sidents, and exterior ads were more prevalent in neighborhoods with
the greatest proportion of Black residents, in contrast with a 2014 study
in Omaha, Nebraska. (Wan et al., 2017) This may indicate that the
companies that distribute e-cigarettes, largely tobacco companies, are
focusing marketing efforts at retailers located in these areas. These ef-
forts, combined with the fact that tobacco outlet density is greater near
schools with more racial/ethnic minority students (D’Angelo et al.,
2016 Sep) and in neighborhoods with more Black residents, (Fakunle
et al., 2019 May) could create a community retail environment with
greater exposure to e-cigarette marketing, promotions and flavored
products for the youth who live or attend school there.

E-cigarette marketing was higher in states with a higher smoking
prevalence. This could be due to targeted marketing of smokers as an
alternative to combustible products for those wanting to quit. However,
dual product use is common, with most adult e-cigarette users being
current smokers. (Glasser et al., 2017) Traditional tobacco manu-
facturers may have increased marketing for their e-cigarette brands,
which has the effect of promoting e-cigarettes along with cigarettes.
While an estimated 5.7 million of the 10.8 million adult e-cigarette
users in the US are also current combustible cigarette smokers, the re-
sults of increased retail availability on use patterns of e-cigarettes
among smokers is as yet unknown. (Mirbolouk et al., 2018)

Among stores that sold e-cigarettes, the overall amount of e-cigar-
ette marketing also increased in this one-year period and started to
mirror traditional tobacco marketing patterns. (Ribisl et al., 2017) The
presence of price promotions doubled overall, and interior ads were
present in nearly 80% of e-cigarette retailers. About 1 in 5 retailers had
ads that were placed at child eye-level and sold e-cigarettes near candy,
gum, soda or ice-cream. Encouragingly, self-service displays, which can
be accessed without clerk assistance, declined between 2014 and 2015.
The FDA Center for Tobacco products restricts self-service displays for
cigarettes and smokeless tobacco, but not for e-cigarettes. However,
with the rise of youth e-cigarette use, (Cullen, 2018) restricting youth
self-service access to these products may be worth considering. Fla-
vored e-cigarettes were also highly available in 7 in 10 retailers in
2015, consistent with sales data showing increases in flavored products.
(Kuiper et al., 2018) In March 2019, the U.S. Food and Drug Admin-
istration issued draft guidance for industry regarding restricting sales of
flavored e-cigarette products that may be particularly appealing to

youth, (U. S. Department of Health and Human Services, FDA, Center
for Tobacco Products. Modifications to Compliance Policy for Certain
Deemed Tobacco Products: Draft Guidance for Industry. Federal
Register., 2019) and in September 2019 the current administration and
acting FDA Director announced they are considering ban on flavored e-
cigarettes. (McGinley, 9/11/2019, 2019.) If either guidance is finalized,
flavored e-cigarette availability should substantially decrease in the
future.

Price promotions for e-cigarettes in pharmacies are also of concern.
Similar to our findings, a 2013 study found that e-cigarette promotions
were most prevalent in pharmacies. (Wagoner et al., 2014) While CVS
voluntarily stopped selling all tobacco products, and recently Wal-
greens discontinued e-cigarette sales, other pharmacy chains continue
to sell tobacco products. Pharmacies compared with other store types
have also been found to be more likely to be non-adherent with FDA
sales restrictions, (Rose et al., 2013) and top pharmacy chains had a
minor’s access violation rate of 7.7% in federal inspections. (Lee et al.,
2018) Local or state policies that ban e-cigarette sales in pharmacies
that also sell pharmacotherapy for smoking cessation may also reduce
consumer confusion over whether e-cigarettes are an approved cessa-
tion aid. (Brennan and Schroeder, 2014 Mar 19)

Strengths of this study include the use of a national sample of to-
bacco retailers and in-person observations of e-cigarette retail avail-
ability and marketing over two time points. The sample included a
variety of store types that adults and children might visit as part of
other retail shopping and therefore may best capture unintended ex-
posure to e-cigarette products and marketing. A limitation of the study
is that only retailers that sold cigarettes were included in the sample,
therefore the estimates do not include vape shops or any store types
that may sell e-cigarettes but not cigarettes. The study does not include
observations of the brand-leader JUUL e-cigarettes or marketing be-
cause JUUL was introduced into the U.S. market in 2015. However, our
reported estimates capture the baseline estimate of e-cigarette avail-
ability, marketing, and promotions before JUUL entered the market.
(Huang et al., 2019 Mar 1) The landscape of retail e-cigarette use,
availability and marketing in the U.S. has changed rapidly, and doc-
umentation of these measures before and after major shifts in the e-
cigarette market is critical to understanding how e-cigarette availability
and marketing may influence use.

Retail e-cigarette availability, flavored e-cigarette products and
most types of e-cigarette marketing increased between 2014 and 2015,
coinciding with an upswing in both e-cigarette sales and use. Future
research should examine associations between exposure to retail e-ci-
garette marketing and promotions and e-cigarette use, especially
among youth as well as among smokers. Monitoring and tracking
changes in the e-cigarette retail landscape and where and how e-ci-
garettes are targeted to consumers at the point-of-sale can inform e-
cigarette policies and regulations.
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