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Electronic cigarettes
• Type of electronic nicotine 

delivery system

• Battery-powered devices that 
heat a solution of humectants, 
nicotine, flavorings, which is 
then inhaled

• Hundreds of brands, thousands 
of flavors



Grana R et al. Circulation. 2014;129:1972-1986

• Consists of a battery, atomizer, 
and cartridge containing solution  

• Not rechargeable or refillable

• Often contain manual switches 
and battery casing to customize  
battery capacity

• Can hold larger amounts of 
solution 

• Often contain element allowing 
regulation of puff frequency and 
duration 





E-CIGARETTE MARKETING











E-CIGARETTE USE PATTERNS



Use of e-cigarettes (U.S. adults)
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Prevalence of Use
• Ever use higher in 

• Men
• Younger age
• Non-Hispanic white/AIAN race/ethnicity

• Current use higher in
• Younger age
• Non-Hispanic white/AIAN race/ethnicity



Reasons for Use
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POPULATION HEALTH EFFECTS 
OF E-CIGARETTES



Debate among public health and research 
communities



Factors affecting population health impact of 
e-cigarettes



Factors affecting population health impact of 
e-cigarettes



Factors affecting population health impact of 
e-cigarettes



Factors affecting population health impact of 
e-cigarettes



E-CIGARETTES: COMPONENTS 
AND SAFETY



Nicotine concentration of e-cigarettes
• Some are nicotine-free 

• Nicotine delivery variable
• Differences in devices and individual use patterns
• Experienced users may receive nicotine in comparable 

amounts to combustible cigarettes



Risks of nicotine

• May alter brain 
development (fetal, 
youth)

• Liquid nicotine toxicity
• Increase in monthly poison 

control center calls from 
2010 to 2014

• Liquid refills now required 
to have child-resistant 
packaging



Toxins E-cigarette 
(15 puffs)

Conventional 
cigarette

Nicotine 
inhaler

Formaldehyde (µg) 0.20 - 5.61 1.6 – 52.0 0.20
Acetaldehyde (µg) 0.11 - 1.36 52.0 – 140.0 0.11
Acrolein (µg) 0.07 - 4.19 2.4 – 62.0 ND
o-methylbenzaldehyde (µg) 0.13 - 0.71 -- 0.07
Toluene (µg) ND - 0.63 8.3 – 70.0 ND
p,m-xylene (µg) ND - 0.2 -- ND
NNN (ng) ND - 0.00043 0.0005 - 0.19 ND
NNK (ng) ND - 0.00283 0.012 - 0.11 ND
Cadmium (µg) ND - 0.022 -- 0.003
Nickel (µg) 0.01 - 0.03 -- 0.019
Lead (µg) 0.003 - 0.057 -- 0.004
ND = Not Detected; -- = not reported
Data from Goniewicz et al. 2013 Tobacco Control using lowest and highest values reported

Toxin and carcinogen content of e-cigarettes



Particulate matter
• Fine and ultrafine particles found in e-cigarette 

aerosol
• Actual particle number affected by:

• Nicotine content
• Puffing time

• Similar particle number and size distribution to 
cigarettes in a few studies
• Toxicity of these particles unknown



Risks of flavors

• Diacetyl, found in sweet-
flavored e-cigarettes at 
levels, associated with 
respiratory disease

• Benzaldehyde, found in 
cherry-flavored e-
cigarettes, associated 
with respiratory irritation

Farsalinos et al. Nicotine and Tobacco Research. 2015; 17(2): 168-74
Kosmider L et al. Thorax. 2016. 71(4):376-7



E-CIGARETTES: SMOKING 
CESSATION



E-cigarettes for smoking cessation: clinical 
trials
• One randomized control trial of e-cigarettes vs NRT (New 

Zealand)
• 6-month cigarette abstinence: 7.3% in nicotine e-cigarette group, 5.8% in 

nicotine patch group, 4.1% in no-nicotine e-cigarette group (p=NS)
• Higher drop-out rate in the NRT group

• Randomized trial of different e-cigarette nicotine doses for 
cessation (Italy)
• 1-year cigarette abstinence: 13% in group using constant e-cigarette 

dose, 9% in group using tapering e-cigarette dose, 4% in group using non-
nicotine e-cigarettes (p=NS for reduction and cessation)

Bullen et al. Lancet. 2013; 382(9905):1629-37.
Caponnetto et al. PLoS One. 2013; 8(6):e66317



Smoking cessation in observational studies

• Many observational studies of e-cigarette use in the “real 
world” show less quitting among those who use e-cigarettes
• Methodological weaknesses

• One cross-sectional study (UK) found that smokers who made 
at least one quit attempt in the past year and used e-cigarettes 
as part of a quit attempt had higher smoking abstinence
• OR 2.2 (95% CI 1.7-2.9) for e-cigarettes vs NRT
• OR 1.4 (95% CI 1.1-1.8) for e-cigarettes vs no aid

Brown et al. Addiction. 2014; 109(9) 1531-40.



Meta-analysis of all studies

Kalkhoran S and Glantz SA. Lancet Respir Med. 2016. 4(2): 116-28



E-cigarettes for smoking cessation
• To date, no clinical trials have found a significant difference between 

quitting smoking in those using e-cigarettes vs NRT

• Population-based longitudinal studies suggest less quitting in those 
using e-cigarettes, but have methodological weaknesses

• May be differences in how e-cigarettes are used in the real world 
versus in a clinical setting
• E-cigarettes are mass-marketed consumer products, not prescriptions

• May be differences in e-cigarettes for smoking cessation among 
different users 
• Daily vs nondaily users
• Tank device users vs disposable e-cigarette users



E-cigarettes for Tobacco Harm Reduction
• Harm reduction: substitution of cigarettes with lower-risk 

nicotine- or tobacco-containing products

• Reduction in cigarette consumption
• Cardiopulmonary risk with even a few cigarettes/day
• No reduction in overall mortality
• Some who reduce later quit

Godtfredsen NS et al. Am J Epidemiol. 2002; 156(11): 994-1001
Begh R et al. BMC Med. 2015. 13:257



Pope C A et al. Circulation. 2009;120:941-948

Cardiopulmonary disease

Cardiovascular disease

Ischemic heart disease

Risks of different amounts of cigarette 
smoking



E-CIGARETTES: YOUTH UPTAKE



Current (past 30-day) e-cigarette use - youth
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Current Cigarette and E-cigarette Use among 
HS Students, 2011-2015
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Substance Last Vaped Among 12th Graders 
with Past-30 Day E-cigarette Use

Just flavoring, 
57.7%

Nicotine, 32.8%

Marijuana, 5.2%

Don't know, 
4.0%

Other, 0.4%

Miech R et al. Tob Control. 2016. doi: 10.1136/tobaccocontrol-2016-053014.



E-cigarette Advertising
• In 2014, 69% of US middle and HS students exposed to e-

cigarette advertising (Singh T et al, MMWR 2016)

• Sources: retail stores, Internet, TV/movies, print

• Exposure to e-cigarette advertisements among US youth 
associated with e-cigarette use (Singh T et al, Pediatrics 2016)



E-cigarette use among youth and future 
smoking

• 3X increase in e-cigarette use among never smoking youth
• 79,000 in 2011 to 263,000 in 2013
• Ever e-cigarette users had higher odds of smoking intentions (OR 1.7, 

95% CI 1.2-2.3)

• 7.9% of never smoking young adults ever tried e-cigarettes in 
2012-2013
• Ever use associated with openness to cigarette smoking (OR 2.4, 95% CI 

1.7-3.3)

NYTS 2011-2013
Bunnell R et al. Nicotine Tob Res. 2015. 17(2): 228-35.
Coleman BN et al. Nicotine Tob Res. 2015. 17(2): 212-18.



Copyright © 2015 American Medical 
Association. All rights reserved.

From: Association of Electronic Cigarette Use With Initiation of Combustible Tobacco Product Smoking in Early 
Adolescence

JAMA. 2015;314(7):700-707. doi:10.1001/jama.2015.8950



Primack BA et al. Progression to Traditional Cigarette Smoking After Electronic Cigarette Use Among US Adolescents and Young Adults. 
JAMA Pediatrics 2015 Sep 8: 1-7. doi: 10.1001/jamapediatrics.2015.1742.



E-CIGARETTES: TALKING TO 
OUR PATIENTS



Patient-Provider Communication
• Recent study of 561 US physicians:

• At least 70% report being asked about e-cigarettes sometimes
• 58% report asking about e-cigarettes sometimes
• 38% have ever recommended an e-cigarette

• Attitudes:
• 72% believe can help smokers reduce cigarettes smoked
• 45% believe they are safer, can lower risk of disease
• 55% believe they can help with cessation 
• 63% believe they have adverse health effects

Nickels AS et al. Nicotine Tob Res. 2016. pii:ntw194



Common questions about e-cigarettes
• Side effects/harmfulness

• Comparison to cigarettes

• Safety

• Use as a quit aid

• Use in certain medical conditions

Brown-Johnson CG et al. Am J Prev Med. 2016.



Copyright © American College of Physicians.  All rights reserved.Ann Intern Med. Published online  September 22, 2015. doi:10.7326/M15-2023

http://www.acponline.org/


Bhatnagar A et al. Electronic Cigarettes: A Policy Statement from the American Heart Association. Circulation. 2014;1524-4539.



How to advise smokers interested in using 
e-cigarettes to quit
• Be supportive of quit attempts

• Advise them on the unknown long-term health effects of         
e-cigarettes (single product or dual use)

• Explore what they have tried in the past to quit (counseling, 
NRT, pharmacotherapy) and try alternative options



What to discuss with patients using                  
e-cigarettes

• Reasons for use

• Extent of use
• Important to consider all sources of nicotine

• Openness to switching to FDA-approved cessation medications

• Setting a quit date for e-cigarettes in addition to cigarettes



EXAMPLE CASES



Case
• Mr. S, a 46 y/o long term smoker, comes in for a regular follow-

up visit

• You address his smoking at every visit, however he has never 
been ready to quit

• He is excited to tell you that he wants to try quitting with e-
cigarettes, which “worked wonders” for his neighbor

• How would you counsel Mr. S?



• Congratulate him on wanting to quit smoking and take a 
positive step toward improving his health

• E-cigarettes are just undergoing regulation and long-term 
health effects remain unknown

• While some people find success with e-cigarettes, efficacy as a 
quit aid is unknown

• Explore interest in nicotine replacement therapy, bupropion, 
varenicline



Case
• Ms. T, a 30 y/o patient who has been smoking for the past 15 

years is here for follow-up

• When you ask about her smoking, she says that she has been 
using e-cigarettes to help her quit for the past month

• She has gone from 1 pack a day to ½ pack per day in that time

• What else would you talk to Ms. T about?



• She says that the patch gave her a rash and didn’t help

• She says “she hates the taste” of the gum

• She is not interested in varenicline or bupropion because of 
concerns about side effects

• She says that she spent a lot of money on the e-cigarette kit 
and flavored refills and is unwilling to try anything else

• Next steps?



• Advise about unknown health effects long-term

• Set a quit date for cigarettes, followed by one for e-cigarettes 
as well

• Ensure close follow-up to monitor success with cessation plan



E-CIGARETTES: POLICY 
CONSIDERATIONS



New FDA Regulations
• No sales to those <18 years old
• No vending machine sales except in adult-only venues
• No free samples

• Manufacturers cannot make unsubstantiated health/risk claims

• As of 2018, need warning on products/advertisements:
• “WARNING: This product contains nicotine. Nicotine is an addictive 

chemical.”



New FDA Regulations

• Application as “new” tobacco products

• Submit list of ingredients in products and quantities of harmful 
and potentially harmful constituents



State Regulations



E-CIGARETTES: CONCLUSIONS



Evolution of products, health risks, and use 
patterns

Population health effects will depend on (currently 
unknown) long-term e-cigarette health risks and use 

patterns



Conclusions
• E-cigarette awareness and use is rising among adults and youth

• Will likely be years until long-term health effects of e-cigarettes 
are discovered

• Further research is needed to determine the efficacy of e-
cigarettes for smoking cessation



THANK YOU!
QUESTIONS?
skalkhoran@mgh.harvard.edu
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