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Electronic Nicotine
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Summary

The use of electronic nicotine delivery systems (ENDS; also
known as electronic cigarettes, e-cigarettes, e-cigs, vape-pens,
and other names) has increased in recent years (Abassi, 2016).
Current youth use of ENDS nearly tripled between 2013 (4.5%)
and 2014 (13.4%; Centers for Disease Control and Prevention
[CDC], 2015b). In Wyoming, 30% of high school students were
current ENDS users in 2015 (Youth Risk Behavior Surveillance
System [YRBSS], 2015) and 20% of adults have tried ENDS
(Wyoming Survey & Analysis Center [WYSAC], 2014).

Concern about whether the use of ENDS will lead to
combustible tobacco use is of interest to many (Barrington-
Trimis et al., 2016). Thus, the Wyoming Tobacco Prevention
and Control Program (TPCP) is gathering data on behaviors
related to and health consequences of ENDS use. This issue
brief summarizes key findings from early research literature
and provides preliminary data for Wyoming compared to the
United States.



Background

ENDS are battery powered devices that produce a vapor by heating a liquid instead of
producing smoke from burning tobacco. Contents of the liquid vary across products, and some
models allow for customized liquids. Public health concerns about ENDS include questions
about their safety, their potential role in the initiation of tobacco use, and their potential role in
the cessation of tobacco use.

Research on the short-term health effects regarding use of ENDS, generally referred to as
vaping, is limited, and long-term research has yet to be reported (Callahan-Lyon, 2014). Early
findings suggest that using ENDS poses some cardiovascular risks (e.g., higher blood pressure
and hardened arteries; Bhatnagar, 2016; Carnevale et al., 2016; Vlachopoulos et al. 2016).

Some ENDS users turn to vaping for help quitting traditional cigarettes (WYSAC, 2014) even
though the U.S. Food and Drug Administration (FDA) has not approved ENDS as a cessation
aid (FDA, 2013), and studies examining the efficacy of ENDS as a cessation aid have produced
varying results. Generally, the results show low cessation rates, meaning ENDS are not highly
successful cessation tools (Callahan-Lyon, 2014). Some researchers report that ENDS, as used
presently, are not effective cessation aids and should not be promoted as such until data
support this claim (Kalkhorn & Glantz, 2016). However, Abassi (2016) supports the use of
ENDS as a cessation tool, after FDA-approved cessation aids have not worked. There is also
significant product variability and a lack of consistent testing of products, both leading to
varied findings (Callahan-Lyon, 2014).

Concern over whether secondhand ENDS vapors could lead to negative health consequences is
of interest in public health (CDC, 2015a). The current research shows that ENDS used indoors
could expose nonusers to nicotine and other chemicals, such as propylene glycol and vegetable
glycerin. Though propylene glycol and vegetable glycerin are currently viewed as safe food
additives, it is uncertain whether they cause health problems after repeated inhalation.
Regarding nicotine exposure, additional research is needed to determine the effects of nicotine
in secondhand vapor (Czogala et al., 2014). Use of ENDS in areas with smokefree indoor air
policies may undermine the policies’ effects by reversing social norms established against
smoking or reducing the pressure to quit that these policies place on smokers (Fairchild, Bayer,
& Colgrove, 2014; World Health Organization [WHO], 2014).

Presently, there is a lack of longitudinal studies indicating whether use of ENDS acts as a
gateway to cigarettes. Wills, Sargent, Gibbons, Pagano, and Schweitzer (2016) provided
evidence that ENDS use is a risk factor for smoking onset and could be enticing lower risk
adolescents to start smoking.

Currently, the research is insufficient to draw firm conclusions regarding ENDS. Specifically,
little research exists regarding the short- and long-term health consequences of ENDS. When
research does exist, claims of inaccurate reporting, a lack of experimental studies, or



inconsistent testing can lead to incorrect or inadequate evidence (Abassi, 2016). The lack of
consistent and adequate data suggests a need for further research to inform the public and
decision-makers regarding risks, policy, regulations, and laws. As this research develops, in
parallel with regulations on their use, it is important to monitor ENDS use among youth and
adults.

Current Regulation

Two key laws in Wyoming address ENDS. Both are focused on children and youth. Senate File
103 was a bill introduced to the Wyoming Legislature on January 10, 2013, (and signed into law
later that spring) to add “electronic cigarettes” to the definition of “tobacco products” in
legislation designed to prevent the sale of tobacco products to minors. The bill defines electronic
cigarettes as “a product that employs any mechanical heating element, battery or electronic
circuit, regardless of shape or size, that can be used to deliver doses of nicotine vapor by means
of heating a liquid nicotine solution contained in a cartridge or other delivery system” (State of
Wyoming, 2013, p. 2).

House Bill 174 was introduced to the Wyoming Legislature on March 10, 2015, (and signed into
law later that spring) requiring that “liquid nicotine products” be sold in child-resistant
packaging to prevent accidental poisonings
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compared to the national estimate (24%). In Wyoming in 2015, ENDS use varied by grade with a
non-linear pattern. In the United States for the same year, there was a clearer pattern of current
use increasing with grade level (Figure 1; YRBSS, 2015).

Data from the National Youth Tobacco Survey (NYTS) show the use of tobacco products like
cigarettes has decreased for middle and high school students, but this coincides with a rapid
increase in ENDS use. Nationally, ENDS use by high school students increased from 2% in 2011
to 16% in 2015, becoming the most commonly used tobacco product in this age group (Singh, et
al., 2016).

Adult Use of ENDS

In 2014, 20% of all Wyoming adults (18 or older) had tried ENDS at least once (WYSAC, 2014),
compared to 13% nationally (Delnevo et al., 2016). Overall, 7% of Wyoming adults used ENDS
daily or some days (WYSAC, 2014), compared to 4% nationally (Delnevo et al., 2016). The
majority (66%) of Wyoming adults who reported ever trying ENDS said they tried them out of
curiosity. Other common reasons for trying ENDS included using them in places where tobacco

was not allowed and to replace, cut down, or quit other tobacco products (WYSAC, 2014).



References

Abassi, J. (2016). FDA extends authority to e-cigarettes: Implications for smoking cessation?
Journal of American Medical Association, 316(6), 572-574. doi: 10.1001/jama.2016.8568

Barrington-Trimis, J. L., Urman, R., Leventhal, A. M., Gauderman, ]J., Boley Cruz, T., Gilreath,
T., ... McConnell, R. (2016). E-cigarettes, cigarettes, and the prevalence of adolescent
tobacco use. Pediatrics, 138(2). doi: 10.1542/peds.2015-3983

Bhatnagar, A. (2016). E-cigarettes and cardiovascular disease risk: Evaluation of evidence,
policy implications, and recommendations. Current Cardiovascular Risk Reports, (10)24.
doi: 10.1007/s12170-016-0505-6

Callahan-Lyon, P. (2014). Electronic cigarettes: Human health effects. Tobacco Control, 23: ii36-
ii40. doi: 10.1136/tobaccocontrol-2013-051470

Carnevale, R., Sciarretta, S., Violi, F., Nocella, C., Loffredo, L., Perri, L., Peruzzi, M., Marullo, A.,
De Falco, E., Chimenti, I, Valenti, V., Biondi-Zoccai, G., & Frati, G. (2016). Acute impact
of tobacco versus electronic cigarette smoking on oxidative stress and vascular function,
CHEST, 150(3), 554-562. doi: 10.1016/j.chest.2016.04.012

Centers for Disease Control and Prevention. (2015a). E-cigarette information. Retrieved October
24, 2016, from https://www.cdc.gov/tobacco/stateandcommunity/pdfs/cdc-osh-

information-on-e-cigarettes-november-2015.pdf

Centers for Disease Control and Prevention. (2015b). E-cigarette use triples among middle and high
school students in just one year. Atlanta, GA: Centers for Disease Control and Prevention,
National Center for Chronic Disease Prevention and Health Promotion, Office on
Smoking and Health.

Czogala, J., Goniewicz, M., Fidelus, B., Zielinska-Danch, W., Travers, M., & Sobczak, A. (2013).
Secondhand exposure to vapors from electronic cigarettes. Nicotine & Tobacco Research,
16(6), 655-662. doi: 10.1093/ntr/ntt203

Delnevo, C. D., Giovenco, D. P., Steinberg, M. B., Villanti, A. C., Pearson, J. L., Niaura, R. S., &
Abrams, D. B. (2016). Patterns of electronic cigarette use among adults in the United
States. Nicotine & Tobacco Research, 18(5), 715-719. doi: 10.1093/ntr/ntv23

Fairchild, A. L., Bayer, R., & Colgrove, J. (2014). The Renormalization of Smoking? E-Cigarettes
and the Tobacco “Endgame.” New England Journal of Medicine, 370, 293-295.



Kalkhoran, S. & Glantz, S. (2016). E-cigarettes and smoking cessation in real-world and clinical
settings: A systematic review and meta-analysis. Lancet Respiratory Medicine, 4(2), 116-28.
doi: 10.1016/52213-2600(15)00521-4

Leventhal, A., Strong, D., Kirkpatrick, M., Unger, J., Sussman, S., Riggs, N., ... Audrain-
McGovern, J. (2015). Association of electronic cigarette use with initiation of combustible
tobacco product smoking in early adolescence. The Journal of American Medical
Association, 314(7), 700-707. d0i:10.1001/jama.2015.8950

Singh,T., Arrazola, R. A., Corey C. G., Husten, C. G., Neff, L. ., Homa, D. M., King, B. A. (2016).
Tobacco use among middle and high school students — United States, 2011-2015. MMWR
Morbidity and Mortality Weekly Report, Centers for Disease Control and Prevention, 65(14),
361-367. doi:

State of Wyoming. (2013). Senate File no. SF0103. Cheyenne, WY: Wyoming State Library,
Legislative Service Office, Wyoming State Archives, Wyoming State Legislature.
Retrieved May 26, 2016, from

State of Wyoming. (2015). House Bill no. HB0174. Cheyenne, WY: Wyoming State Library,
Legislative Service Office, Wyoming State Archives, Wyoming State Legislature.
Retrieved May 26, 2016, from

U.S. Food and Drug Administration. (2013). FDA warns of health risks posed by e-cigarettes.
Retrieved Sept 5, 2016, from

U.S. Food and Drug Administration. (2016). Vaporizers, e-Cigarettes, and other electronic

nicotine delivery systems (ENDS). Retrieved Sept 5, 2016, from

Vlachopoulos, C., Loakeimidis, N., Abdelrasoul, M., Terentes-Printzios, D., Georgakopoulous,
C., Pietri, P., ... Tousoulis, D. (2016). Electronic cigarette smoking increases aortic
stiffness and blood pressure in young smokers. Journal of American College of Cardiology,
67(23), 2802-2803. doi: 10.1016/j.jacc.2016.03.569

Wills, T. A., Sargent, J. D., Gibbons, F. X., Pagano, I., & Schweitzer, R. (2016). E-cigarette use is
differentially related to smoking onset among lower risk adolescents. Tobacco Control.
0:1-6. doi: 10.1136/tobaccocontrol-2016-053116

World Health Organization. (2014, October). Electronic nicotine delivery systems. Report presented
at the Sixth Conference of the Parties (COP) to the WHO Framework Convention on


http://dx.doi.org/10.15585/mmwr.mm6514a1
http://legisweb.state.wy.us/2013/Engross/SF0103.pdf
http://legisweb.state.wy.us/2015/Engross/HB0174.pdf
http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm173401.htm
http://www.fda.gov/TobaccoProducts/Labeling/ProductsIngredientsComponents/ucm456610.htm#retailsales
http://www.fda.gov/TobaccoProducts/Labeling/ProductsIngredientsComponents/ucm456610.htm#retailsales

Tobacco Control (WHO FCTC), Moscow, Russia. Retrieved October 24, 2016, from
http://apps.who.int/gb/fctc/PDF/cop6/FCTC COP6 10-en.pdf?ua=1

WYSAC. (2014). Report on the 2013-2014 Wyoming County Tobacco Survey, by M. Kato & T. Comer
Cook. (WYSAC Technical Report No. CHES-1443). Laramie, WY: Wyoming Survey &
Analysis Center, University of Wyoming.

Youth Risk Behavior Surveillance System [Data File 1991-2015]. (2015). Atlanta, GA: Centers for
Disease Control and Prevention. Retrieved June 13, 2016, from

http://www.cdc.gov/healthyyouth/vrbs/index.htm



http://apps.who.int/gb/fctc/PDF/cop6/FCTC_COP6_10-en.pdf?ua=1
http://www.cdc.gov/healthyyouth/yrbs/index.htm

