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Abstract

Introduction—In recent years, self-reported cigarette smoking has declined among youth and
adults, while electronic cigarette (e-cigarette) use has increased. However, sales trends for these
products are less certain. This study assessed national and state patterns of U.S. cigarette and e-
cigarette unit sales.

Methods—Trends in cigarette and e-cigarette unit sales were analyzed using retail scanner data
from September 25, 2011 through January 9, 2016 for: (1) convenience stores; and (2) all other
outlets combined, including supermarkets, mass merchandisers, drug, dollar, and club stores, and
military commissaries (online, tobacco-only, and “vape* shops were not available). Data by store
type were available for the total contiguous U.S. and 29 states; combined data were available for
the remaining states, except Alaska, Hawaii, and DC.

Results—During 2011-2015, cigarette sales exhibited a small, significant decrease; however,
positive year-over-year growth occurred in convenience stores throughout most of 2015. E-
cigarette unit sales significantly increased during 2011-2015, but year-over-year growth slowed
and was occasionally negative. Cigarette unit sales exceeded e-cigarettes by 64:1 during the last 4-
week period. During 2014-2015, cigarette sales increases occurred in 15 of 48 assessed states; e-
cigarette sales increased in 18 states.

Conclusions—Despite overall declines during 2011-2015, cigarette sales in 2015 grew for the
first time in a decade. E-cigarette sales growth was positive, but slowed over the study period in
assessed stores. Cigarette sales continued to exceed e-cigarette sales, reinforcing the importance of
efforts to reduce the appeal and accessibility of cigarettes and other combusted tobacco products.

Address correspondence to: Kristy L. Marynak, MPP, Office on Smoking and Health, National Center for Chronic Disease Prevention
and Health Promotion, Centers for Disease Control and Prevention, 4770 Buford Hwy, MS F-79, Atlanta GA 30341. vhy4@cdc.gov.

No financial disclosures were reported by the authors of this paper.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Marynak et al. Page 2

INTRODUCTION

Conventional cigarettes and other combusted tobacco products remain the leading cause of
preventable death and disease in the U.S., despite marked declines in smoking among youth
and adults.1~* Additionally, certain subpopulations smoke conventional cigarettes at higher
rates than the overall adult population, including young adults and low-income individuals.3
Conversely, electronic cigarette (e-cigarette) use is increasing: E-cigarettes are now the most
commonly used tobacco product among U.S. youth.?

E-cigarettes present a range of potential public health benefits and harms at the individual
and population levels.? Adult smokers could benefit if e-cigarettes are used as a complete
substitute for all combusted tobacco products.! However, there are potential harms of e-
cigarettes for youth,2°-9 including nicotine addiction, adverse consequences of nicotine for
brain development, and sustained tobacco use; and adults, including delayed quitting among
smokers and relapse among former smokers.1:10

Tobacco sales data can enhance understanding of tobacco use patterns.}1 Mirroring declines
in self-reported conventional cigarette smoking, U.S. cigarette sales decreased 37.1% during
2000-2014.11.12 However, cigarette shipments were 3.4% higher in 2015 than 2014, the first
annual increase since 2006.12 Less is known about recent U.S. e-cigarette sales trends,
which increased 150% during 2012-2013,12 or how the magnitude and patterns of e-
cigarette sales compare to cigarettes. To address this uncertainty, this study assessed national
and state-specific retail sales of cigarettes and e-cigarettes during 2011-2015.

METHODS

Universal Product Code sales data were obtained from The Nielsen Company for
convenience stores (c-stores) and all other outlets combined (AOCs), which were combined
given their lower sales relative to c-stores. AOCs included supermarkets, pharmacies, mass
merchandisers, dollar stores, club stores, and U.S. military commissaries. Sales were
reported in 4-week aggregates from September 25, 2011 through January 9, 2016. Data by
store type were available for 29 states and the total U.S., except Alaska, Hawaii, and DC;
combined data were available for the remaining states except Alaska, Hawaii, and DC. E-
cigarette Universal Product Codes were assigned to four mutually exclusive categories and
standardized so that one unit equals either one disposable e-cigarette, rechargeable e-
cigarette, cartridge refill, or e-liquid bottle. Cigarette units were standardized so that one unit
equals one pack (20 cigarettes).

U.S. Census Bureau estimates were used to aggregate unit sales per 100,000 people by
product type and state.14 The average period-to-period change in the natural logarithm of
sales, controlling for autocorrelation, was tested using Joinpoint regression, version 4.2.0.2;
statistical significance was defined as p<0.05. To mitigate seasonality effects and
contextualize growth over time, year-over-year (YoY) change was measured by calculating
the percentage change in sales from one 4-week period in a given year to sales in the closest
4-week period in the prior year.
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During 2011-2015, conventional cigarette sales in c-stores decreased by an average of
-0.1% (95% Cl=-0.2%, 0.0%) each 4-week period (p<0.05); no significant changes
occurred in AOCs (Figure 1). E-cigarette sales increased by an average of 2.6% (95%
Cl=1.8%, 3.4%) each period in c-stores (p<0.05), and 4.5% (95% CI=3.6%, 5.5%) in AOCs
(0<0.05). However, during the last period, cigarette sales outweighed e-cigarette sales 64:1
in c-stores and 73:1 in AOCs. C-stores generated 5.7 times more cigarette sales and 6.6
times more e-cigarette sales than AOCs during the last period. During 2014-2015, e-
cigarette sales by subtype changed by +5.3%, —42.7%, +307.7%, and +31.6% for
rechargeables, disposables, e-liquid refills, and prefilled cartridges, respectively (Table 1).

The YoY changes in cigarette c-store unit sales were negative from 2013 to late 2014, then
turned positive in late 2014 through most of 2015, ranging from 0.1% to 2.0% (Figure 2). In
AQCs, YoY changes in cigarette sales were positive during late 2013 and early 2014,
ranging from 0.7% to 2.5%, then negative for the remainder of the study period. A notable
decrease in AOC cigarette sales in September 2014 resulted in large negative YoY changes
during September 2014-August 2015.

The YoY changes in e-cigarette c-store unit sales were mostly positive, but decreased over
the study period (Figure 3). In AOCs, the YoY change in e-cigarette sales was positive from
early 2013 to April 2014, then remained negative.

During 2014-2015, cigarette sales increased in 15 of 48 (31.3%) assessed states, while 18
(37.5%) experienced increased e-cigarette sales (Table 1). The largest changes occurred in
Connecticut (—15.5%) and Idaho (+15.1%) for cigarette sales and Montana (—36.4%) and
Michigan (+27.2%) for e-cigarette sales.

DISCUSSION

Conventional cigarette sales consistently exceeded e-cigarette sales in major U.S. retail
stores during 2011-2015. Positive YoY cigarette sales growth in c-stores occurred
throughout most of 2015, the first such increases in a decade.1? Additionally, the e-cigarette
market is highly variable and rapidly changing.! E-cigarette sales growth was positive but
slowed during 2011-2015 in assessed stores, with exceptions by store and product type.

Recent growth in conventional cigarette sales might be attributed to coincident
macroeconomic changes, such as declines in gasoline prices and increases in disposable
personal income.15-18 Cigarette purchases may have increased especially among low-
income and young adults, who are more price sensitive and smoke at higher rates.31° The
notable decrease in YoY cigarette sales in AOCs around September 2014 corresponds to
CVS Health’s elimination of tobacco sales in its 7,700 U.S. pharmacies; sales stabilized at
this lower level, as seen in the return to modest YoY decreases in September 2015 (-1% to
-2%). Implementation of proven tobacco control interventions, including tobacco product
price increases,?0 may attenuate the effects of fluctuating macroeconomic conditions on
tobacco sales and reduce smoking-related disparities.
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Declines in e-cigarette sales growth may reflect purchases shifting to “vape shops” or online,
rather than lower overall sales.1® By one estimate, traditional stores accounted for less than
one third of the $2.5 billion e-cigarette market in 2014.21 Declines may also reflect
movement from closed- to open-system e-cigarettes, which are often sold in non-traditional
outlets.1> The 303.7% increase in e-liquid sales during 2014-2015 suggests increasing use
of open systems. Slowing e-cigarette sales have also been attributed to decreased
promotional spending, consumer dissatisfaction, and reversion to combustibles by those who
tried e-cigarettes.1®

A majority of adult e-cigarette users report current cigarette smoking.22 Even if smokers use
e-cigarettes to reduce conventional cigarette consumption, one to four cigarettes per day
doubles the risk of dying from heart disease, and heavy smokers who halve cigarette
consumption still risk premature death.1:23-25 Accordingly, for adult smokers to benefit from
e-cigarettes, they must completely quit combusted tobacco.26 However, e-cigarettes are not a
U.S. Food and Drug Administration-approved cessation aid, and there is no conclusive
scientific evidence on their efficacy for cessation.27=30

This study is subject to limitations. First, Nielsen uses proprietary methods to estimate sales;
however, findings are consistent with independent reports.12:21 Second, Nielsen data exclude
sales from “vape shops,” tobacco specialty stores, and online retailers. Third, the data do not
capture open-system e-cigarette sales. Nevertheless, this analysis highlights the dynamic
nature of cigarette and e-cigarette sales, and underscores the importance of continued
tobacco product surveillance.

CONCLUSIONS

Despite conclusive evidence on the harms of conventional cigarettes, the net health impact
of e-cigarettes is unknown.! E-cigarettes might benefit public health if they speed declines in
smoking?; however, recent increases in conventional cigarette sales reinforce the importance
of efforts to reduce the appeal and accessibility of combusted tobacco products. Full
implementation of comprehensive tobacco control programs at Centers for Disease Control
and Prevention—-recommended funding levels, along with Food and Drug Administration
regulation of tobacco products, could reduce tobacco use in the U.S.1:31
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Figure 1. Cigarette and e-cigarette unit sales, U.S. 2011-2015
Note. Unit sales per 100,000 people.

AOC, all other outlets combined; C-store, convenience stores.
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Am J Prev Med. Author manuscript; available in PMC 2017 August 17.

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 10

Marynak et al.

Author Manuscript

8'8- 1Ty 18- €0°0- 6'L- L¢- eutjoied YyuoN
9veE- 199- 1'85- 414 ¥'9e- L'6 BUEJUOIN
0'0¢- 6795 §'95- €L~ 9'8T- 60 1ddississin
§e- 8'L0T 6'Cr— 9'6E- 8VI- 91~ LINOSSIN
v'ee- ¢'8ET 've- 9¢T- §'T¢- ¢'e- BJOS3UUIIN
A 6°9G¢ 9v- LTT- c¢le Te- ueBIyaIN
'8¢ L'8E9 §'6E- 9'€8 S'61 0'T- auten
8'¢c 6VIT 88— €ce 59 67— puejArein
[AV4 SYEY'T 8'ce- €6L ¥'91 08— snesnyoesseN
€y 1'G8¢ S'6v- L'e Sl- 70— BuelIsinoT
S0T 6°6GT 0'vy— 8'Ge- 8'¢- L'T- Asromuay
¢0T- 444" 88— 9TE- 9'8T- €G- sesue|
Sve 'ove STv- €1r- 6'v 8- BUBIpU|
§'Gl Sv8E §'6E- 8'Ge- 4 €1- stouli
T91- '6v- 96— 9LT- 61— TSl oyep|
Tl €16 S'6v- A S0- 8¢ eMO|
0T1- 9'80¢€ 1A% 80 6'TT- 18- e1bioa9
€81 T1ey 6'€E- ¥'0€ 8'6 e epuol4
vl- 8'6¥7¢ ¥'9G- €'6- L'0¢- 6'9- alemelag
0TT- 616 8'8¢- ¢'le L'l- S'GT- NJ1d8UU0D
T TOET A4 8'9¢- L'Yv- v'e- opelojod
S99 L'18T 6'Cr— 09- 791 Te- BluIoHED
T9¢ €'€9 §'9g- ¥'8— ce- e BUOZIY
91— ¥'86 - 0'G¢ T61- LT SesuByIv
L'9- 9209 LTy= S'€ 9'9- 6°0- euweqe|v
91¢€ L'L0€ Lev- €9 Vvl vi- 'S'N [eI0L
abpried pajjyaud  ||yaa pinbi  sjgesodsiq  sjqesbreyosy  senaueblo-s [ejol  senauebl) ae1s
sanaebio-g

GTOZ—T0Z ‘O0V pue $3101S-D ‘sajes 1un anasebin-3 pue anatebi) ul abueyd abeiusdlad [enuuy

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2017 August 17.



Page 11

'S810)S S0UBIUBAUOD ‘S3101S-D) “PAUIGUIOD SIB[INO JaY10 |[8 ‘D0

*abpiped pa||iyaud T 40 ‘9in0q pinbi-a T ‘enalehio-a a|qesodsip T ‘UN-181IeIs T Jayna 0} JusjeAinba st jun T ‘syonpoud anaseblo-s 104 sanstehio Jo yaed T 031 JuafeAinba si yun T ‘sanalebid 104 ajoN

Marynak et al.

Author Manuscript

V- GeT STG- 6'02- 8eT- V- BuioAm
06— T10T SIv- T T11- 44 BIUIDAIA 1S9
€0 91¢¢ 8¢r— 8- 88— 90— UISUOISIA\
v'iZ 6'6T- cer- L'9T- 8¢ 60— uoiBulysem
8'9¢ ¥'569 0er- ¥'09- VL oA JUOWLIBA
0ct 8'0€T 1¢s- ¢oT - 0'T- elubuA
T6- 99T 4 0LT- ¥'9- 0T yein
8'LT €T 69— Te- 80— Ge- Sexal
0'0T- 6'T9¢ €'ah- L0T 6°¢CT- T0 99ssauUaL
7SS 0'SS LTv- 9'71¢- 8'0¢ 8'G el0Xeq yinos
8T11- 8'10¢ L'1S- 0€¢ ¢t 8- eutjosed yinos
cL1- 0'GST'T 88— 6'vE 9TT- vi- puels| spoyy
8'Ge 6'9€T 67— €719 L'GT 60 BlUBAJASUURY
4 61T 9'¢S- gec- 0T €1- uofai0
TET L'yl €'8e- 8'8T- 8'0- 9'S BWOYRPHO
0'1€ G'€0¢ S6r- ¢9T 6°GT 9'€- oo
6'6 €058 '8¢- e Y01 0TT- JI0A MSN
8¢y G'GET Ser- €G- 6°€T [ BPeASN
Sy 89.1 cle- 6'€T- 1A% €0°0- 0JIX3IN MaN
LT €'865'T ¢'GE- T71¢ 09 67— Kasiar MaN
9¢ 6°€9S '6€- €0L €T ST anysdwreH maN
€11 €69 61— Lyy- €T11- 60 BYSeIgaN
8'9T- S8 9'95- 0ce- 6'6¢— 0'GT- e105eq YUoN
abpriaeo pajjyadd  [|yed pinbi  sjgesodsiq  ajqesfueyosy  senaaebio-e [elol  senadebiD a1e1s
sanatebio-g

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2017 August 17.



	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1

