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Abstract

Introduction
The use of flavored tobacco products, including electronic cigar-
ettes (e-cigarettes), is common in the United States, and flavored
products are particularly appealing to young people. The objective
of this study was to describe national and state trends in flavored
and menthol e-cigarette unit sales.

Methods
We  examined  data  on  4  types  of  e-cigarette  products  (re-
chargeables, disposables, prefilled cartridges, and e-liquid refills).
We  used  Universal  Product  Code  retail  scanner  data  from  2
sources: 1) convenience stores and 2) all other outlets combined,
including supermarkets, drug stores, mass merchandisers (includ-
ing Walmart), dollar stores, club stores, and US Department of
Defense commissaries. We aggregated data in 4-week periods for
the 48 contiguous states and the District of Columbia for the 5-
year period from 2012 through 2016. Data from vape shops and
internet sales were not available. We used Joinpoint regression to
assess trends.

Results
From 2012 through 2016, flavored e-cigarette sales as a percent-
age of  all  e-cigarette  sales increased nationally (from 2.4% to
19.8%) and in all but 4 states (North Dakota, South Dakota, Utah,

and Vermont). Nationally, flavored disposable and prefilled cart-
ridge sales increased. Menthol e-cigarette sales were stable nation-
ally at 35% to 40%, while the percentage of menthol disposable,
prefilled cartridge, and e-liquid refill sales decreased. By state,
menthol e-cigarette sales increased in 2 states (Idaho and Neb-
raska) and decreased in 7 states. During 2015–2016, the percent-
age of flavored sales decreased in one state (Rhode Island) and in-
creased in 29 states.

Conclusion
These  findings  demonstrate  that  sales  of  flavored  e-cigarette
products have increased dramatically since 2012, with variations
by product type and state. Continued monitoring of sales trends at
all retail outlets can inform federal, state, and local efforts to ad-
dress flavored tobacco product use, including e-cigarettes, in the
United States.

Introduction
The  landscape  of  electronic  cigarette  (e-cigarette)  use  in  the
United States is evolving. Among adults, e-cigarette use increased
from 2010 through 2013 and then plateaued, and use was primar-
ily among current and former cigarette smokers (1,2). Current e-
cigarette use among adolescents increased by 900% from 2011
through 2015 (3), before declining in 2016. E-cigarettes are the
most commonly used tobacco product among adolescents (4).

The popularity of e-cigarettes is partly attributed to flavors (5–7).
Flavors  can  make  tobacco  products  particularly  appealing  to
young people (5,8–11), and menthol flavors can mask tobacco’s
harshness and promote initiation among young people (12). Most
tobacco products used by young people are flavored (13,14); in
2014, 70% of middle and high school current tobacco users repor-
ted using flavored products (13).  Flavored tobacco is  a public
health concern because flavored e-cigarette use is associated with
higher levels of intention to initiate cigarette smoking among nev-
er-smoking adolescents, lower levels of intention to quit among
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adolescent  smokers,  and decreased perceptions of  harm, com-
pared with nonusers of e-cigarettes (15).

The health effects of inhaling aerosolized e-cigarette ingredients,
including flavorants, are not completely understood. Levels of and
exposure to toxicants can vary by liquid, user behavior, and the
product’s heating element (5,16). Moreover, although some fla-
voring chemicals are approved for ingestion, they can have ad-
verse health effects when inhaled (5,16). A recent comprehensive
review indicated that e-cigarette aerosols can induce acute en-
dothelial cell dysfunction and promote oxidative stress, increase
diastolic blood pressure due to nicotine, and increase cough and
wheeze in adolescent e-cigarette users (16).

Monitoring tobacco sales can complement self-reported surveil-
lance methods to assess trends in tobacco use. Retail sales data can
provide timely information for monitoring the consumption of to-
bacco products by venue, product type, and brand. Although stud-
ies have documented increases in e-cigarette sales (17–19), this is
the first study to assess recent national and state trends in flavored
and menthol e-cigarette product sales.

Methods
We acquired data on estimates of US national and state sales of e-
cigarettes  and  cigarettes  from  The  Nielsen  Company
(www.nielsen.com/us/en.html). The Nielsen Company (Nielsen)
collects data from a large, representative sample of retail outlets
and applies a proprietary weighting method to project total sales in
variously defined geographic areas. The data include Universal
Product Code (UPC) sales from 2 distinct retail channels: conveni-
ence stores and all other outlets combined. Convenience stores in-
clude franchise, chain, and independent convenience stores that
may or may not sell gasoline. The channel of all other outlets com-
bined includes supermarkets, drug stores, mass merchandisers (in-
cluding Walmart), dollar stores, club stores, and US Department
of Defense commissaries. Data from vape shops, tobacco shops, or
the internet were not commercially available.

Data  were  reported  in  4-week  aggregates,  or  approximately
monthly.  This  analysis  evaluated data  from January 15,  2012,
through January 7,  2017.  Because we included only 7 days in
2017, we refer to the study period as 2012–2016. Combined data
from convenience  stores  and  all  other  outlets  combined  were
available for the United States overall, the 48 contiguous states,
and the District of Columbia. Because Nielsen did not provide
data for Alaska or Hawaii, these states were not included in the na-
tional estimates.

 

Measures

Data from Nielsen consisted of sales metrics, such as dollars and
units, and product characteristics for each UPC, including brand
name, product type, flavor, and number of items per unit (eg, a 5-
pack of disposable e-cigarettes). Each e-cigarette UPC was as-
signed to one of 4 categories: 1) rechargeable e-cigarettes and e-ci-
garette starter kits (rechargeables), 2) disposable e-cigarettes (dis-
posables),  3)  cartridges  prefilled  with  e-liquid  (prefilled
cartridges),  and  4)  bottles  of  e-liquid  refills  (e-liquids).  Re-
chargeables are packaged with at least one rechargeable battery, a
refill of e-liquid, and a battery charger. Disposables have a nonre-
chargeable battery and a nonrefillable e-liquid reservoir. Prefilled
cartridges can be disposable or refillable. Bottles of e-liquids are
used to refill depleted cartridges or tank systems.

All e-cigarette products were further sorted into one of 3 flavor
categories: flavored (eg, fruit, spice, vanilla, chocolate, coffee, al-
cohol); menthol (eg, wintergreen, ice mint); and regular (eg, ori-
ginal,  regular tobacco). We used information from the brand’s
website or online retailers to categorize abstract or ambiguous fla-
vor descriptions (eg, Purple Haze). We coded UPCs with both fla-
vor  and  menthol  characterizations  (eg,  watermelon  mint)  as
flavored. UPCs corresponding to multiple items of differing fla-
vors (eg, a starter kit that includes one menthol-flavored cartridge
and one regular-flavored cartridge) could not be sorted reliably in-
to one of the 3 flavor categories, so we excluded these from ana-
lysis. UPCs of this type accounted for less than 1% of total unit
sales. One researcher (K.T.F.) prepared the data set and conducted
the initial analysis, and a second researcher (D.G.G.) reviewed the
analysis.

Analysis

Unit sales were standardized by the number of items per UPC to
represent the most commonly purchased quantities in each product
category. After standardization, one standardized unit equaled one
rechargeable,  one disposable,  one package of  5 prefilled cart-
ridges, or one bottle of e-liquid. We determined the total number
of unit sales of e-cigarettes, by flavoring type (flavored, menthol,
and regular), in 4-week aggregates. For all e-cigarettes and for
each of the 4 product categories, we counted the number of unique
UPCs during six 4-week periods; we then calculated the percent-
age of flavored products and menthol products in each category.
We calculated unit sales of flavored and menthol products as a
percentage of sales for each of 4 types of e-cigarette products and
all e-cigarettes (eg, menthol unit sales as a percentage of unit sales
of disposables) in 4-week aggregates. For all e-cigarettes and for
each of the 4 product categories, we determined the total number
of unit  sales,  the percentage of  flavored unit  sales,  the annual
monthly percentage change (AMPC) in flavored unit sales, the
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percentage of menthol unit sales, and the AMPC for menthol unit
sales; we determined these values by year for the study period. As
a comparison, we determined the total unit sales of combustible ci-
garettes, the percentage of menthol unit sales, and the AMPC for
menthol units. Finally, for states, we calculated the percentages of
flavored and menthol e-cigarette unit  sales from 2012 through
2016 and for 2015–2016 and the AMPC for each year.

We used Joinpoint software version 4.5.0.1 (Information Manage-
ment Systems, Inc) to test for significance of discrete changes in
trends in the percentages of sales (log-transformed), by flavor cat-
egory, during the study period. Use of a log-linear model allows
for analysis of percentage change in each outcome over time. Join-
point is a segmented regression software program developed and
disseminated by the US National Cancer Institute that utilizes a
data-driven method to identify structural breaks, or “joinpoints,”
in trends and produce easily interpretable post-regression results
for average AMPCs, accounting for the length between breaks.
For each e-cigarette product category, the AMPCs, which meas-
ure the relative change during the time period, were assessed by
year and over the full study period. The independent variable in
each joinpoint regression was a continuous time trend that corres-
ponded to the reporting periods (1 to 65). National and state trends
were assessed, where applicable, under the null hypothesis that
AMPCs were neither increasing nor decreasing (P < .05). The op-
timal number of joinpoints for each trend was assessed by using
the Bayesian Information Criterion, and all models controlled for
serial correlation.

Results
National sales data

Total sales
E-cigarette sales increased by 150%, from 1.6 million units in
January 2012 to 4 million units in February 2013 (Figure 1). From
then until the end of 2016, sales remained at 4 to 6 million units.
The percentage of flavored sales increased from 1.5% of the 1.6
million units sold in January 2012 to 20.7% of the 5.0 million
units  sold  in  December  2016  (Figure  2).  The  percentage  of
menthol sales was stable at just under 40% during the study peri-
od, with decreases during 2013–2015 and increases during 2016.

Figure 1. Total units of e-cigarette sales (in millions), by flavoring type, United
States, 2012–2016. Data are reported in 4-week aggregates, with aggregates
ending on the dates indicated. Data source: The Nielsen Company.

 

Figure 2. Unit sales of flavored and menthol products as a percentage of sales
for  each  of  4  types  of  e-cigarette  products  (rechargeables,  disposables,
prefilled  cartridges,  and  e-liquids)  and  all  e-cigarettes,  United  States,
2012–2016. Data are reported in 4-week aggregates, with aggregates ending
on the dates indicated. Flavored and menthol e-liquids sales began at the 4-
week period ending May 4, 2013. Data source: The Nielsen Company.

 

Product proliferation
From 2012 through 2016, the increase in total e-cigarette unit sales
corresponded to an increase in the number of unique e-cigarette
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products on the market (Table 1). The number of unique e-cigar-
ette products increased 190%, from 195 products in 2012 to 565 in
2016. For the study period, the percentage of unique e-cigarette
products that were flavored increased from 11% to 44%. In con-
trast, the percentage that were menthol decreased from 37% to
24%. By late 2016, 78% of e-liquid refill products were flavored
and 11% were menthol, surpassing the combined percentage of
flavored and menthol products for disposables (67%), prefilled
cartridges (59%), and rechargeables (40%).

Flavored and menthol sales, by product category
We found significant increases and decreases in the sales of sever-
al products as a percentage of total sales during the study period
(Figure 2 and Table 2). The sales of flavored and menthol e-li-
quids fluctuated during the first 6 months of their introduction in-
to the e-cigarette market (Figure 2). The sales of flavored dispos-
ables  and  flavored  prefilled  cartridges  increased  from  2012
through 2016, although percentages varied year to year. In 2016,
nearly 20% of all e-cigarettes sold were flavored. In 2016, the
highest  percentage  of  flavored  unit  sales  were  for  e-liquids
(56.9%), followed by disposables (28.3%) and prefilled cartridges
(17.6%). Sales percentages of menthol disposables, prefilled cart-
ridges, and e-liquids decreased during the study period, although
percentages varied from year to year. In 2016, just over one-third
(36.6%) of all e-cigarette sales were menthol; the highest percent-
age of menthol unit sales were for rechargeables (43.2%), fol-
lowed by prefilled cartridges (41.1%) and disposables (27.7%).

Flavored and menthol sales, by year
Overall, unit sales of flavored e-cigarettes as a percentage of unit
sales of all e-cigarettes increased, from 2.4% in 2012 to 19.8% in
2016 (Table 2). Averaged across the study period, more than half
(52.2%) of e-liquids sales were flavored, and 3.3% (9.3 million of
280.2 million) of all e-cigarette sales were sales of e-liquids.

From 2012 through 2016, the unit sales of flavored products as a
percentage of unit sales for all disposables increased from 1.0% to
28.3% and for all prefilled cartridges from 5.6% to 17.6%. In con-
trast, despite year-to-year variations, the unit sales of menthol e-ci-
garette as a percentage of all unit sales of e-cigarettes was stable,
from 39.9% in 2012 to 36.6% in 2016. The unit sales of menthol
products as a percentage of unit sales for all disposables declined
(36.4% in 2012 to 27.7% in 2016),  for  all  prefilled cartridges
(46.1% in 2012 to 41.1% in 2016), and for all e-liquids (47.8% in
2013 to 19.8% in 2016), despite year-to-year variations for all
product types. For combustible cigarettes, the percentage of unit
sales of menthol products increased, from 31.1% in 2012 to 33.3%
in 2016.

State sales data

Flavored and menthol e-cigarette sales, by year
From 2012 through 2016, by state, the unit sales of flavored e-ci-
garettes as a percentage of all  e-cigarettes was highest in New
Mexico (18.5%), and the unit sales of menthol e-cigarettes as a
percentage of all e-cigarettes was highest in Rhode Island (46.0%)
(Table 3). Percentages of flavored e-cigarette sales increased in 45
states from 2012 through 2016 and was unchanged in 4 states
(North Dakota, South Dakota, Utah, and Vermont). Percentages of
menthol e-cigarette sales decreased in 7 states (California, District
of Columbia, Florida, Minnesota, New Jersey, New York, and
Pennsylvania) and increased in 2 states (Idaho and Nebraska) dur-
ing the study period.

During 2015–2016, by state, the unit sales of flavored e-cigarettes
as a percentage of unit sales of all e-cigarettes was highest in New
Mexico (30.8%), and the unit sales of menthol e-cigarettes as a
percentage of all e-cigarettes was highest in New Jersey (44.6%).
The percentage of flavored sales decreased in one state (Rhode Is-
land) and increased in 29 states during 2015–2016. During the
same period, percentages of menthol e-cigarette sales decreased in
one state (Minnesota) and increased in 18 states.

Discussion
From 2012 through 2016, the number of unique e-cigarette types
available in traditional retail outlets in the United States increased
190%, and the percentage of those that were flavored increased
from 11% to 44%. In 2014, at least 466 unique brands of e-cigar-
ettes and 7,764 unique flavors were available on the market (7).
This product proliferation from 2012 through 2016 corresponded
to an increase in sales. From 2012 through 2016, flavored e-cigar-
ette sales increased significantly. More than half (56.3%) of total
e-cigarette sales in 2016 were flavored or menthol products, and
sales varied significantly by product type. These findings are con-
sistent with those of previous studies that documented the recent
widespread growth in US e-cigarette sales (17–19) and the prom-
inent use of flavored e-cigarettes among US adolescents and adults
(5,6,13–15). Similar to sales of e-cigarettes, sales of many other
flavored and menthol combustible and noncombustible tobacco
products also increased from 2011 through 2015 (20). Thus, con-
tinued monitoring of the diversity of flavored tobacco products
available on the US market, including combustible, noncombust-
ible,  and electronic tobacco products,  is  critical  for  informing
comprehensive tobacco prevention and control strategies in the
United States.

Evidence-based population-level strategies can and have been im-
plemented to minimize the potential adverse effects of e-cigarette
use among vulnerable populations, such as adolescents, and could
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also maximize the opportunity to realize potential benefits of e-ci-
garettes  among adult  smokers  who use the products  to  switch
completely from combustible cigarettes (5,21). Federal law pro-
hibits e-cigarette sales to people aged under 18 years. It also pro-
hibits the distribution of free samples of e-cigarettes and vending
machine  sales  of  e-cigarettes,  except  in  adult-only  facilities.
Moreover, 5 states, the District of Columbia, and more than 200
communities have increased the minimum age of sale for e-cigar-
ettes to 21 years (21). Establishing and enforcing 21 years as the
minimum age for all tobacco products, including e-cigarettes, as
well as other retail-level policies can help reduce the potential for
access to and use of these products among adolescents and young
adults yet still allow e-cigarettes to be purchased by adult smokers
who might use these products to quit smoking completely (5,21).
Because adolescents are more likely to obtain e-cigarettes from
friends, family, or peers than to purchase them, increasing the
minimum age could minimize peer supply; moreover, acquisition
through peers and family members suggests the importance of not
only enforcing existing policies but also considering noncommer-
cial sources of products for adolescents when designing and im-
plementing  tobacco  prevention  efforts  (22).  Other  effective
strategies to deter access to e-cigarettes among adolescents in-
clude eliminating self-service displays and implementing other re-
tail-level policies (5,21). Similarly, incorporating e-cigarettes into
indoor smoke-free laws can also prevent involuntary exposure
among vulnerable populations and reduce the potential  for the
renormalization of tobacco product use, while still allowing adults
who may wish to use e-cigarettes to attempt to quit smoking con-
ventional cigarettes to do so in an outside area that does not invol-
untarily expose bystanders to e-cigarette aerosol (5,21).

The dramatic growth in the percentage of flavored e-cigarette sales
during the study period contrasted with patterns of menthol sales,
which were stable and substantial, despite year-to-year changes in
sales and product types. The high percentage of menthol sales (av-
eraging 37%) and increases in flavored sales are consistent with
surveillance findings that demonstrate a consumer preference for
flavored and menthol products (5,6,13–15).  The percentage of
menthol e-cigarette sales are generally consistent with those of
menthol cigarettes, which make up about one-third of total cigar-
ette sales (23). Among current tobacco users in the Population As-
sessment of Tobacco and Health (PATH) study, 80% of adoles-
cents aged 12 to 17 years,  73% of young adults aged 18 to 24
years, and 63% of adults aged 25 to 29 years were current users of
a flavored tobacco product. Of those 3 age groups, 16%, 33%, and
49%,  respectively,  of  use  was  exclusively  menthol  cigarette
smoking (14). Combined with the previous surveillance data, our
findings highlight the importance of tobacco control strategies to

address flavors that include mentholated tobacco products (12).
Research  is  also  warranted  to  assess  perceived  health  con-
sequences, product appeal to young people (24,25), and cessation
behaviors among users of  other flavored and menthol  tobacco
products (12,15,26).

The high percentages of — and observed differences in — trends
of flavored and menthol sales across states highlight the value of
evidence-based tobacco prevention and control strategies at state
or local levels. In the United States, cigarettes with characterizing
flavors, excluding tobacco and menthol, are prohibited under the
2009 Family Smoking Prevention and Tobacco Control Act; in
May 2016, the US Food and Drug Administration (FDA) issued a
final  regulation extending its  authority  to  regulate  all  tobacco
products, including e-cigarettes (27). However, characterizing fla-
vors are not currently prohibited in noncigarette products (5). Al-
though regulation of tobacco product constituents is reserved for
the FDA, states and municipalities are not preempted from enact-
ing policies restricting sales of entire classes of products. In recent
years, several jurisdictions in California, Illinois, Massachusetts,
Minnesota,  New York, and Rhode Island restricted the sale of
flavored tobacco products (28). For example, in 2012, Providence,
Rhode Island,  prohibited flavored e-cigarette  sales,  excluding
menthol, except in certain bars primarily devoted to the serving of
tobacco products (28). In our study, Rhode Island was the only
state with a significant decline in flavored e-cigarette sales during
2015–2016, but it had the second highest rate of menthol sales
(44.4%). Additionally, 5 communities in California enacted juris-
diction-wide flavor bans, including menthol, with no retailers ex-
empted, while other communities in California, Illinois, and Min-
neapolis passed similar but less stringent policies (eg, exemptions
for certain retailers, prohibition in buffer zones) (28). Rigorously
evaluating the implementation and impact of such policies will be
critical to assess the effect of restricting flavored tobacco products
on tobacco-related behaviors (29).

Our study has at least 2 limitations. First, sales from vape shops,
tobacco shops, the Internet, and other nontracked channels were
not available. These channels are projected to account for as much
as $3.75 billion (62%) of the $5.5 billion e-cigarette market in
2018 (30). Thus, scanner data may underestimate the percentage
of flavored e-cigarette sales. However, the findings are represent-
ative of the traditional tobacco retail market accessible to young
people and consumers who do not visit vape shops or buy online.
Second, the e-cigarette market is dynamic, and sales estimates can
quickly become outdated because of product diversity. Ongoing
monitoring of retail e-cigarette sales is important to understand
how product availability and the changing tobacco regulatory en-
vironment affect consumer preferences.

PREVENTING CHRONIC DISEASE VOLUME 15, E105

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY       AUGUST 2018

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2018/17_0576.htm • Centers for Disease Control and Prevention       5



This study demonstrates the increasing availability and diversity
of flavored e-cigarettes in retail locations accessible to adoles-
cents in the US market. To better understand the net impact of e-
cigarettes on public health, including potential harms and benefits,
it is crucial to understand what products are being purchased to de-
velop appropriate measures to assess marketing, sales, percep-
tions, and use of these products (5). Therefore, data sources for
measuring sales in nontracked channels, such as vape shops and
the internet, are becoming increasingly important as the market
continues to diversify. In the interim, the US Surgeon General has
noted  that  sufficient  evidence  exists  to  justify  public  health
strategies to minimize the established risks on population health,
particularly for adolescents and young adults.  These strategies
could include educational initiatives, incorporating e-cigarettes in-
to smoke-free policies, advertising, promotion and self-service dis-
play restrictions, restricting minors’ access to tobacco, flavor re-
strictions, and other retail-level polices (5). Sustained implementa-
tion of these strategies at local, state, tribal, and territorial levels
— in coordination with regulation of the manufacturing, distribu-
tion, and marketing of all tobacco products — could help minim-
ize population-level health risks, particularly for young people,
while still affording the opportunity for a potential benefit to adult
smokers who use e-cigarettes to quit smoking completely (5).
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Tables

Table 1. Number of Unique E-Cigarette Products on the US Market, by Universal Product Code, and the Percentage of Products That Were Flavored or Menthol,
United States, 2012–2016a

Product Measure

4-Week Period Ending on . . .

Feb 11, 2012b Feb 9, 2013 Feb 8, 2014 Feb 7, 2015 Feb 6, 2016 Jan 7, 2017c

All e-cigarettes No. of unique UPCs 195 335 473 608 594 565

Flavored, %d 11 20 29 42 43 44

Menthol, %d 37 33 29 26 25 24

Rechargeables No. of unique UPCs 43 59 64 62 61 63

Flavored, %d NA NA NA NA NA 3

Menthol, %d 40 41 41 42 41 37

Disposables No. of unique UPCs 80 168 256 256 220 184

Flavored, %d 11 28 38 43 43 42

Menthol, %d 33 27 24 24 24 25

Prefilled cartridges No. of unique UPCs 72 108 124 139 147 157

Flavored, %d 18 19 19 22 20 26

Menthol, %d 42 39 36 37 36 33

E-liquidse No. of unique UPCs NA 3 29 151 166 161

Flavored, %d NA 33 59 77 78 78

Menthol, %d NA 33 21 12 12 11

Abbreviation: UPC, Universal Product Code.
a The number of unique products was determined by UPCs. Data source: The Nielsen Company. Data span January 15, 2012, through January 7, 2017. Sales are
combined sales from convenience stores and all other outlets combined. Excludes Alaska and Hawaii.
b The first 4-week period in the data.
c The last 4-week period in the data.
d Percentage was calculated as the number of unique UPCs for flavored products (or menthol products) divided by the number of unique UPCs in the product cat-
egory. For example, of the number of unique UPCs for all e-cigarettes for the 4-week period ending February 11, 2012, 11% were flavored and 37% were menthol.
The remaining proportion in each product category is nonflavored, nonmenthol tobacco (ie, regular tobacco).
e Flavored and menthol e-liquid refill sales began at the 4-week period ending May 4, 2013.
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Table 2. Number of Unit Salesa of Flavored and Menthol E-Cigarettes and Annual Monthly Percentage Change (AMPC)b in Unit Sales, United States, 2012–2016c

Product Measure 2012 2013 2014 2015 2016 2012–2016

All e-cigarettes Total no. of unitsa 27.0 64.1 65.3 59.4 64.4 280.2

Flavored, %d 2.4 4.8 8.9 15.1 19.8 10.2

AMPCb for flavored units 7.9e 3.8e 6.9e 1.9e 1.9e 4.4e

Menthol, %d 39.9 37.2 36.3 35.2 36.6 37.0

AMPCb for menthol units −0.6 −0.2e −0.2e −0.2e 0.7e −0.1

Rechargeables Total no. of unitsa 4.1 4.0 7.9 7.8 10.7 34.5

Flavored, %d 0 0 0 0 0 0

AMPCb for flavored units NA NA NA NA NA NA

Menthol, %d 37.9 47.7 53.5 40.9 43.2 44.6

AMPCb for menthol units −0.6 4.6e −2.2e −1.1e 1.2e 0.3

Disposables Total no. of unitsa 14.2 47.3 36.6 21.1 18.6 137.8

Flavored, %d 1.0 2.7 10.3 21.0 28.3 12.6

AMPCb for flavored units 43.3e 6.2 14.3e 1.8e 1.8e 11.7e

Menthol, %d 36.4 35.6 31.7 28.0 27.7 31.9

AMPCb for menthol units −0.3e −0.3e −1.6e 0.2 −0.5e −0.5e

Prefilled cartridges Total no. of unitsa 8.7 12.8 18.9 26.4 31.9 98.7

Flavored, %d 5.6 13.8 8.7 7.8 17.6 10.7

AMPCb for flavored units 8.5e 1.9e −8.2e 11.6e 0.7 2.6e

Menthol, %d 46.1 40.0 39.8 41.5 41.1 41.7

AMPCb for menthol units −0.5e −0.8e 0.7e 0 0 −0.2e

E-liquids Total no. of unitsa 0 0.03 1.9 4.1 3.2 9.3

Flavored, %d 0 33.4 55.2 59.1 56.9 52.2

AMPCb for flavored units NA 11.0 −0.1 −0.1 −0.1 1.9

Menthol, %e, f 0 47.8 18.0 20.4 19.8 25.2

AMPCb for menthol units NA −14.1e 3.6e 0 0 −1.7e

Combustible cigarettes Total no. of unitsa 11,596.8 11,350.5 11,067.0 11,021.7 10,717.5 55,753.5

Menthol, % 31.1 31.8 32.4 32.7 33.3 32.3

AMPCb for menthol units 0 0.3e 0.1e 0.1e 0.1 0.1e

a Units are reported in millions.
b AMPC is the relative change within each 4-week period.
c Data source: The Nielsen Company. Data span January 15, 2012, through January 7, 2017. Sales represent combined sales from convenience stores and all oth-
er outlets combined. Excludes Alaska and Hawaii.
d Percentage was calculated as the number of sales units of flavored products (or menthol products) divided by the total number of sales units in the product cat-
egory. For example, of the total number of sales units for all e-cigarettes in 2012, 2.4% were flavored and 39.9% were menthol. The remaining proportion in each
product category is nonflavored, nonmenthol tobacco (ie, regular tobacco).
e AMPC was significantly different from zero (P < .05).
f 2013 sales of flavored and menthol liquid e-cigarettes began on April 7.
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Table 3. Trendsa in Unit Sales of Flavored and Menthol E-Cigarettes as a Percentage of All E-Cigarette Unit Sales, by Region and State, United States, 2012–2016b

US Census Region/State

Percentage of Flavored Percentage of Menthol

2012–2016 2015–2016 2012–2016 2015–2016

Northeast

Connecticut 7.6c 12.7c 37.0 32.4

Massachusetts 7.9c 13.6 34.0 33.5c

Maine 11.4c 20.2c 26.3 26.4c

New Hampshire 11.5c 21.0c 30.6 30.0c

New Jersey 5.1c 8.8c 45.6d 44.6

New York 5.2c 8.7c 42.0d 39.3

Pennsylvania 9.3c 15.0c 43.0d 43.3c

Rhode Island 3.9c 6.0d 46.0 44.4

Vermont 5.1 9.1c 31.9 29.9

South

Alabama 9.9c,e 16.2c 37.0 37.2c

Arkansas 10.1c 19.3c 31.0 26.9

Delaware 10.2c 20.1 37.6 35.8

District of Columbia 12.1c,e 21.8c 40.7d 38.4

Florida 10.9c 19.5c 35.7d 32.9

Georgia 11.0c 18.2c 38.2 38.5

Kentucky 9.2c 15.6 29.9 29.4c

Louisiana 9.3c 16.1c 39.0 39.7

Maryland 9.8c 19.4 41.9 39.6c

Mississippi 9.8c,e 16.8c 40.1 37.7

North Carolina 11.4c 17.3c 39.2 36.7

Oklahoma 12.1c 21.4c 27.9 27.4

South Carolina 12.6c 18.9c 40.0 38.9

Tennessee 10.3c 16.8 33.5 33.5

Texas 8.4c 15.7c 37.3 36.0

Virginia 10.7c 20.2 38.1 36.4c

West Virginia 13.5c 20.7 31.3 30.6

Midwest

Iowa 12.8c 22.7 30.5 28.8

Illinois 12.7c 22.3c 38.9 36.7c

Indiana 10.0c 18.2 34.9 34.8

Abbreviation: AMPC, average monthly percentage change.
a Trends were measured by determining AMPCs; AMPC is the relative change within each 4-week period.
b Data source: The Nielsen Company. Data span January 15, 2012, through January 7, 2017. Sales are combined sales from convenience stores and all other out-
lets combined. Excludes Alaska and Hawaii.
c Positive AMPC, significantly different from zero at α = .05.
d Negative AMPC, significantly different from zero at α = .05.
e Trend begins July 29, 2012, because of gaps in earlier data on flavored or menthol sales.

(continued on next page)
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(continued)

Table 3. Trendsa in Unit Sales of Flavored and Menthol E-Cigarettes as a Percentage of All E-Cigarette Unit Sales, by Region and State, United States, 2012–2016b

US Census Region/State

Percentage of Flavored Percentage of Menthol

2012–2016 2015–2016 2012–2016 2015–2016

Kansas 12.2c 20.9c 33.2 32.2c

Michigan 8.5c 13.9 39.7 40.1

Minnesota 12.5c,e 25.7c 31.1d 26.3d

Missouri 10.9c 20.5c 33.9 32.5c

North Dakota 9.9 13.9c 26.1 15.0

Nebraska 12.7c 22.1c 32.3c 34.2c

Ohio 9.0c 15.3 35.2 35.2c

South Dakota 11.4 18.1 37.1 36.8

Wisconsin 12.1c 21.2 39.9 37.7

West

Arizona 18.1c 28.0 30.6 27.8c

California 13.5c 22.0c 33.9d 33.3c

Colorado 14.1c 20.3 32.2 33.2

Idaho 14.3c 26.8 31.4c 30.2

Montana 12.6c 22.7c 30.5 27.6

New Mexico 18.5c,e 30.8 29.6 27.8c

Nevada 13.1c 24.3c 31.5 29.7c

Oregon 11.5c 20.0 27.7 28.1c

Utah 17.6 26.5 38.5 36.5

Washington 11.6c 20.2c 35.4 32.9

Wyoming 13.0c 21.3c 28.5 26.3

Abbreviation: AMPC, average monthly percentage change.
a Trends were measured by determining AMPCs; AMPC is the relative change within each 4-week period.
b Data source: The Nielsen Company. Data span January 15, 2012, through January 7, 2017. Sales are combined sales from convenience stores and all other out-
lets combined. Excludes Alaska and Hawaii.
c Positive AMPC, significantly different from zero at α = .05.
d Negative AMPC, significantly different from zero at α = .05.
e Trend begins July 29, 2012, because of gaps in earlier data on flavored or menthol sales.
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