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Objectives:

• Discuss the anatomy and epidemiology of e-cigarette use
• Review the potential health advantages of e-cigarettes over 

combustible cigarettes
• Discuss the potential deleterious health effects of e-cigarettes



CDC Website is an excellent resource!



The Good        The Bad          The Ugly
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The Good

• E-cigarettes might help in combustible smoking cessation

• E-cigarettes have less toxins than combustible cigarettes

• E-cigarettes do not appear to alter airway functions in 
asthmatic smokers as much as combustible cigarettes



The Bad
• Lack of regulation of products

• You might not get what you attempt to buy! 
• You might get unknown toxicants in what you buy!

• E-cigarette vapor:
• Contains carcinogens
• Appears to have secondhand effects

• E-cigarette liquids have been associated with poisoning

• Device might carry a fire risk



The Ugly
• High uptake of use especially in youth

• We don’t know the true health effects

• Nicotine is highly addictive

• E-cig and vaping product use associated lung injury (EVALI)
• Health officials point to vitamin E acetate (an additive in some THC-containing e-

cigarettes) as the primary, but not the only, cause of EVALI.

• Lack of regulation puts users at risk

• Big Tobacco is taking over!



What is an electronic cigarette?
Electronic cigarettes (EC) are battery-powered devices with the ability to deliver 
aerosolized nicotine and other additives to users

The large health burden related to combustible cigarette use has led to efforts to 
identify healthier alternatives and means to quit smoking, including EC use

EC were first commercialized in China in 2003 and entered the US market in 2007

There is no federal regulation of EC in the United States and there is a paucity of 
data regarding the safety of their use and efficacy as a tobacco cessation tool



The Anatomy 
Of

The Basic 
Electronic 
Cigarette



Classifying
Types of E-
Cigarettes



Why do people try electronic cigarettes?
• Smokers

• Try something new
• Reduce traditional cigarette usage
• Replace another tobacco product

• Nonsmoking adults
• Curiosity
• Family member was using
• They were offered an EC

• Children
• Curiosity
• Peer influences
• Appealing flavors



E- Cigarettes 
and E-Liquids 







Cigarette Smoking Among Adults >18y/o, By Age And Tobacco Use 
Among Adolescents, Grades 9–12, By Type Of Product: US, 2007–2018

SOURCES: NCHS, National Health Interview Survey (NHIS) (panel 1); and CDC, 
National Youth Tobacco Survey (NYTS) (panel 2).  Excel and PowerPoint:
https://www.cdc.gov/nchs/hus/contents2018.htm#Figure_007

https://www.cdc.gov/nchs/hus/contents2018.htm#figure_007


Cigarette Smoking Status Among Current Adult E-cigarette 
Users By Age Group

National Health Interview Survey, 2019



Age Distribution Of Adults (>18) Who Reported Current Tobacco 
Product Use:National Health Interview Survey, 2019





Are E- Cigarettes Safer Than Combustible Cigarettes?
Assumptions vs. Combustible Cigarettes

• E-cigarettes have less toxins than combustible cigarettes

• E-cigarettes do not appear to alter airway functions in 
asthmatic smokers as much as combustible cigarettes

• E-cigarettes might help in combustible smoking cessation



Do E-cigarettes Have Less Toxins Than 
Combustible Cigarettes?



What Am I Inhaling?
Aldehydes



Smoke vs Vapor

Combustible cigarette smoke
• Contains at least 70 carcinogens: Formaldehyde, free radicals, toxic 

gases, heavy metals, benzene and tobacco-specific nitrosamines
• Measured levels of toxins are 9-fold to 450-fold > in EC vapor

Electronic cigarette vapor
• Pellegrino et al. found that the PM emissions from EC vapor were 15 

times < emissions found in combustible cigarette smoke, though the 
levels still exceeded the WHO air quality guidelines 



So, EC Are Safer!?

Jensen RP et al. New England Journal of Medicine. 2015 Cooke et al, JACI In Pract 2015

Lifetime CA Risk 5-15 X > 
Long-term Cigarette 
Smoking 



Factors That Contribute To 
The Inhalation Effects Of Electronic 

Cigarettes

• Require higher levels of suction to smoke then conventional cigarettes
• Experienced vapers have longer puff duration and higher nicotine levels
• Amount and density of aerosol produced by e-cigarettes diminish 

progressively as puffs are taken 
• Inaccurate product labeling: 

• E-cigarette liquid found to differ from the declared nicotine 
concentration (>50%)

• Level of nicotine exposure is highly variable as particle size and 
absorption varies depending on product

• Device and power source



In Vitro Data on Cytotoxicity
human pulmonary fibroblasts, human embryonic stem cells, mouse neural stem cells

Bahl V et al. Comparison of electronic cigarette refill fluid cytotoxicity using embryonic and adult models. Reproductive toxicology. 2012 

The cytotoxicity was mainly 
related to conc & # of flavorings:
not the nicotine. 



• Methods: A Status Quo Scenario, developed to project 
smoking rates and health outcomes in the absence of vaping, 
is compared with Substitution models, whereby cigarette use is 
largely replaced by vaping over a 10-year period. 

• Results: Projected mortality Compared with the Status Quo:
• Optimistic Scenario: 6.6 million fewer premature deaths 

with 86.7 million fewer life years lost. 
• Pessimistic Scenario: 1.6 million premature deaths with 

20.8 million fewer life years lost. 



Interim Summary 1

• E-cigarettes appear to have less toxicants and carcinogens, 
BUT Dependent Upon:

• User
• Liquid
• Device
• Usage

• No long-term data



Are E-cigarettes Safe(r) For Asthmatics?



Associations between E-cigarette use, susceptibility to smoking and 
having an asthma attack in the past 12 months

Am J Prev Med, 2016

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=5030120_nihms769001f1.jpg


Secondhand Exposure to Aerosols From ENDS and Asthma 
Exacerbations Among Florida Youth With Asthma

CHEST 2019; 155(1):88-93



Interim Summary 2

• There are no prospective studies examining the effects of e-cigarettes on 
airway physiology parameters or symptoms in patients with asthma.

• E-cigarettes are not SAFE for asthmatics, BUT probably safer than 
combustible cigarettes.

• National Academies of Sciences, Engineering, and Medicine concluded 
there was moderate evidence for “increased cough and wheeze in 
adolescents who use e-cigarettes and an association with e-cigarette use 
and an increase in asthma exacerbations.



Can E-Cigarettes Help to Quit 
Combustible Cigarettes?



Randomized Controlled
Trial Evidence

• Only a small proportion of studies seeking to address the effect of 
e-cigarettes on smoking cessation or reduction meet a set of 
proposed quality standards. 

• Those that do are consistent with randomized controlled trial 
evidence in suggesting that e-cigarettes can help with smoking 
cessation or reduction.



Are EC really bad?!

• The main concern about EC is that they may pose unforeseen 
health problems either in the short term or long term.

• The potential harms go beyond an individual vaping, as others 
may experience secondhand or thirdhand deleterious effects.

• EC liquids undergo chemical reactions that create new potentially 
harmful compounds not present in the original liquid 

• Some reports indicate that nicotine-free products may still contain 
nicotine and many stores make their own formulations w/o 
regulation or oversight.



Summary:
The bad side of EC

• Aerosols of EC liquids contain various toxic substances in low 
levels. 

• Depending upon heating degree, the toxic products can exceed the 
levels of combustible cigarettes 

• Concerns of EC effects on fetus during pregnancy. 

• Concerns over suicidal and accidental poisonings due to EC liquids. 

• E-cigarette use is evolving with novel devices



Are we really 
better off?



Summary: 
The Good side of electronic cigarettes

• EC use may lead to favorable alterations in smoking habits and increased 
smoking cessation rates:

• Possibly through mimicry of conventional smoking behaviors 
• Measured levels of toxins in EC vapor 9- 450-fold < conventional cigarette smoke 
• PM emissions from EC vapor 15-fold< emissions in conventional cigarette smoke
• Increased expired CO levels in conventional cigarette users, but not in EC users
• EC use decreased airway hyperresponsiveness and had little to no effects on 

pulmonary function in comparison to combustible cigarettes in mild to moderate 
asthmatic smokers

• BUT…evidence accumulating on risks especially in asthma!
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