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What Is an e-Cigarette?
Electronic cigarettes (e-cigarettes) are battery- 
operated devices that heat a liquid solution to gener-
ate an aerosol that users inhale. The liquid solution 
in most e-cigarettes contains nicotine, the primary 
addictive agent in traditional cigarettes, and is 
available in a variety of flavors. Because e-cigarette 
aerosol is commonly called vapor, patients may 
refer to e-cigarette use as vaping. Currently, the 
most popular e-cigarette brand is Juul, which uses 
small, rectangular flavored cartridges that resemble 
a thumb drive. Most adults report using e-cigarettes 
to reduce or stop cigarette smoking.

EVIDENCE SUMMARY

Since the introduction of e-cigarettes in the United 
States in 2006, use of and interest in these devices 

have increased dramatically.1 e-Cigarettes were 
initially marketed as safer alternatives to con-
ventional cigarettes because they do not combust 
tobacco, which is linked to many of the adverse 
health effects of cigarette smoking.2,3 e-Cigarettes 
generate an aerosol, or vapor, by heating a liquid 
typically composed of nicotine, a humectant (pro-
pylene glycol or glycerin), and flavorings.3 Figure 1 
shows different types of e-cigarettes.4 
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Electronic cigarettes (e-cigarettes) are popular devices designed to heat a liquid solution, often containing nicotine, that 
generates an inhaled aerosol, or vapor. e-Cigarettes have been marketed as healthier alternatives to traditional cigarettes. 
Thus, most adult users are current or former smokers who use e-cigarettes to reduce or quit cigarette smoking. Switching 
completely from cigarettes to e-cigarettes is associated with reduced toxicant exposure and reduced short-term respiratory 
symptoms;​ however, long-term health effects of e-cigarettes are unknown. Although a recent randomized trial suggests 
that e-cigarettes may promote smoking cessation, systematic reviews have had low certainty of evidence regarding ces-
sation. e-Cigarettes pose several potential health risks, including exposure to heavy metals and toxicants, and nicotine 
poisoning. e-Cigarettes are also popular among youth, with rates of e-cigarette use surpassing those of cigarette use in this 
population. Youth e-cigarette use is associated with increased risk of subsequent cigarette and marijuana use. Screening for 
e-cigarette use in youth and adults, including pregnant women, in conjunction with screening for tobacco use, is advised. 
Education and interventions to prevent e-cigarette use should be provided to all youth. Youth should be counseled to stop 
using nicotine/tobacco products, including e-cigarettes. Although the impact of e-cigarette use in pregnancy is unknown, 
nicotine is a teratogen;​ thus, pregnant women should be counseled to abstain from using all nicotine/tobacco products. 
(Am Fam Physician. 2019;100(4):227-235. Copyright © 2019 American Academy of Family Physicians.)

WHAT IS NEW ON THIS TOPIC 

e-Cigarettes

Among U.S. youth, rates of e-cigarette use surpassed rates of 
traditional cigarette use in 2014. In 2017, one in five U.S. high 
school students reported using e-cigarettes in the previous year.

A recent meta-analysis indicated that among teens and young 
adults who have never smoked, the odds of smoking initiation 
are three to six times greater in those who have ever used 
e-cigarettes than in those who have never used e-cigarettes.

The U.S. Preventive Services Task Force concludes that the 
current evidence is insufficient to recommend e-cigarettes for 
tobacco cessation in adults, including pregnant women.

e-cigarette = electronic cigarette.
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Although 99% of e-cigarettes contain nicotine, 
teens are more likely to report using e-cigarettes 
for substances other than nicotine, including 
flavors and marijuana.5,6 e-Cigarettes can be 
purchased in retail stores and online and come 
in more than 7,000 flavors, which may increase 
their appeal among youth and nonsmokers.7 
Many users, especially teens and young adults, 
refer to e-cigarettes by brand name or a slang 
term (Table 1).8-10

In 2016 in the United States, 15% of adults 
reported any lifetime e-cigarette use, and 3% 
reported use in the previous 30 days.11 Most adult 
users are current or former smokers who use 
e-cigarettes to reduce or quit traditional cigarette 
smoking.11 Although daily use of e-cigarettes is 

associated with a greater likelihood of smok-
ing cessation, most adults and youth do not use 
e-cigarettes daily.12-14 Among U.S. youth, rates of 
e-cigarette use surpassed rates of traditional cig-
arette use in 2014.15 In 2017, one in five U.S. high 
school students reported using e-cigarettes in the 
previous year.16 

The e-cigarette brand Juul is part of the newest 
generation of e-cigarettes called pod mods, which 
are rechargeable with replaceable cartridges.17 
Juul’s popularity may stem from its sleek, dis-
creet, and easy-to-use design, as well as its more 
palatable nicotine solution and appealing fla-
vor options.17 Youth Juul users do not report 
increased e-cigarette use compared with users of 
other e-cigarette brands, but Juul users are more 
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FIGURE 1 

Examples of e-cigarette products.

Reprinted from U.S. Department of Health and Human Services. e-Cigarette use among youth and young adults. A 
report of the Surgeon General. 2016. Accessed May 12, 2019. https://bit.ly/2sKHv9P; additional photo by James Gathany, 
Centers for Disease Control and Prevention.
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TABLE 1

Helpful Terms When Screening for e-Cigarette Use

Terms for e-cigarette use 

Juuling

Vaping

Terms for e-cigarettes

Advanced personal vaporizers

Cig-a-likes

Digital cigarettes

Disposables

e-Cigs

Egos

e-Hookahs

Electronic nicotine delivery  
systems

Electronic vaping devices

Terms for e-cigarettes (continued)

e-Nics 

e-Pipe

e-Smoke

Mods

Personal vaporizers (PVs)

Pod

Pod mods

Pod system

Pod vaporizers

Shisha pens

Smokeless cigarettes

Tanks

Terms for e-cigarettes (continued)

Vape pens

Vape pods

Vapes

Vaporizers

e-Cigarette brands (examples)

Blu

Juul

Logic

Njoy

PHIX

Suorin

Vuse

e-cigarette = electronic cigarette.

Information from references 8-10.

SORT:​ KEY RECOMMENDATIONS FOR PRACTICE 

Clinical recommendation
Evidence 

rating Comments

Ask about e-cigarettes when screening for tobacco 
use in youth and adults, including pregnant women. 
Multiple terms should be used, including slang terms 
and brand names (especially Juul), to help identify 
all e-cigarette users.8,40,41 

C Computerized school-based surveys 
conducted at two high schools (n = 1,960)

e-Cigarettes, e-cigarette liquids, and all products 
containing nicotine should be kept out of reach of 
children. Adults should be counseled on safe storage 
practices and symptoms of nicotine poisoning.24,25

C Case-series studies (review of 8,269 
exposures registered in the National Poi-
son Data System between January 2012 
and April 2017);​ review of 26 case reports

Women should be counseled and assisted with 
quitting all nicotine/tobacco products, including 
e-cigarettes, during pregnancy.29

C Narrative review of 326 human and 
animal studies

e-Cigarettes are not recommended for youth. Youth 
should be counseled to stop all nicotine/tobacco 
products, including e-cigarettes.4,30 

C Consensus guidelines (surgeon general’s 
report and policy statement of the Amer-
ican Academy of Pediatrics)

Smokers should be counseled to quit using 
evidence-based smoking cessation guidelines, 
including behavioral counseling and/or U.S. Food 
and Drug Administration–approved smoking cessa-
tion products.12,37,39,40

A Two systematic reviews/meta-analyses 
with a small number of studies and low 
certainty of evidence;​ one recent posi-
tive randomized controlled trial

If evidence-based smoking cessation methods are 
ineffective or the patient does not comply with 
them, e-cigarettes may be discussed for smoking 
cessation12,37,39,40

C Two systematic reviews/meta-analyses 
with a small number of studies and low 
certainty of evidence;​ one recent posi-
tive randomized controlled trial

e-cigarette = electronic cigarette.

A = consistent, good-quality patient-oriented evidence;​ B = inconsistent or limited-quality patient-oriented evidence;​  
C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information about the SORT 
evidence rating system, go to https://​www.aafp.org/afpsort.
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likely to have tried to quit e-cigarettes, which is 
suggestive of nicotine dependence.18 

What Are the Purported Health 
Benefits of e-Cigarettes for Smokers 
Attempting Cessation?
Although long-term health outcomes from  
e-cigarettes are unknown, there is evidence 
that switching completely from cigarettes to  
e-cigarettes reduces exposure to non-nicotine 
toxic chemicals and carcinogens. Some evidence 
from small-scale studies suggests that switching 
from cigarettes to e-cigarettes improves short-
term health outcomes.

EVIDENCE SUMMARY

The impact of continued e-cigarette use on 
long-term health outcomes (e.g., cardiovascular 
disease, cancer) is unknown. However, there is 
evidence that e-cigarette use is associated with 
decreased toxicity and fewer short-term health 
risks vs. traditional cigarettes.3 Switching com-
pletely from cigarettes to e-cigarettes is associ-
ated with reduced exposure to non-nicotine toxic 
chemicals and carcinogens.3 In one study, smok-
ers who switched completely to e-cigarettes had 
a 64% reduction in a tobacco-specific biomarker 
after two weeks.19 

Switching from cigarettes to e-cigarettes has 
also been associated with improved short-term 
respiratory outcomes, although most studies had 
small sample sizes.3 In one study, healthy smok-
ers were randomized to switch to e-cigarettes 
with varying nicotine levels or to not switch 
to e-cigarettes. At the 52-week follow-up, self- 
reported cough/phlegm symptoms were reduced 
and researcher-measured forced expiratory flow 
was increased in cigarette smokers who switched 
to e-cigarettes.20 In a retrospective chart review of 
48 patients with chronic obstructive pulmonary 
disease (COPD), including 24 daily e-cigarette 
users and 24 matched traditional cigarette smok-
ers, e-cigarette users showed decreased COPD 
exacerbations, improved patient-reported COPD 
health status, and a reversal in expiratory volume 
decline over 24 months of follow-up.21

What Are the Potential Harms 
of e-Cigarettes?
Most e-cigarettes contain nicotine, which is 
highly addictive. e-Cigarette aerosol also delivers 

toxicants, including heavy metals, although in 
lower concentrations than cigarette smoke. Lit-
tle is known about the health impact of inhaling 
humectants and flavorings from e-cigarettes. 
Harm has occurred from contact with the liq-
uid nicotine solution, especially in children, and 
exploding batteries. It is critical to counsel all par-
ents and adults who spend time around children 
about these risks and the importance of safe stor-
age practices. 

There are no data regarding the risks of  
e-cigarette use, including the relative risks vs. cig-
arette use, in pregnant women. However, nicotine 
itself is teratogenic, even in the absence of combus-
tion byproducts. Family physicians should encour-
age and assist pregnant women with complete 
cessation of all nicotine/tobacco products during 
pregnancy.

Nicotine may have a detrimental impact on 
brain development in youth, and e-cigarettes may 
act as a gateway drug for cigarette or marijuana 
use. Youth are also susceptible to nicotine addic-
tion. Flavored products, such as Juul, may be 
especially appealing to youth. Family physicians 
should counsel youth to stop all nicotine/tobacco 
products, including e-cigarettes.

EVIDENCE SUMMARY

Nicotine is the primary addictive component 
in tobacco products;​ thus, there is also a risk of 
addiction with e-cigarettes. Nicotine concentra-
tions listed on e-cigarette labels are often inaccu-
rate.22 Liquids and vapor from e-cigarettes have 
also been shown to contain toxicants, including 
heavy metals (e.g., chromium, lead, arsenic), vol-
atile organic compounds, and tobacco-specific 
nitrosamines, although in lower concentrations 
than cigarettes.23 Exposure to nicotine and tox-
icants in e-cigarettes is highly variable, depend-
ing on the device and user behavior, making it 
difficult to determine risk.3 Although humec-
tants, which make up the majority of e-liquid 
volume, and many e-cigarette flavorings are 
generally recognized by the U.S. Food and Drug 
Administration (FDA) as safe for ingestion, little 
testing has been conducted on the safety of inha-
lation in humans.3

The liquid solution in e-cigarettes con-
tains high concentrations of nicotine that can 
cause nicotine poisoning through ingestion, 
dermal contact, or inhalation.24 e-Cigarette 
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liquid ingestion is more hazardous than ciga-
rette ingestion. Children exposed to e-cigarette 
liquid have more than five times the risk of hos-
pital admission than children exposed to ciga-
rettes.24 Small children are especially vulnerable 
to medical problems from e-cigarette expo-
sure.24 Symptoms of nicotine poisoning include 
dizziness, tachycardia, vomiting, and seizures. 
Defective e-cigarette batteries may also explode, 
causing burns.25

Approximately 4% of pregnant women in the 
United States use e-cigarettes (vs. 7% for ciga-
rettes).26,27 In contrast to cigarette use, there is 
little evidence for reduced e-cigarette use in preg-
nant vs. reproductive-age women.26 

e-Cigarettes are perceived as less harmful than 
cigarettes during pregnancy and as useful prod-
ucts for smoking cessation in pregnant women.28 
Cigarette use during pregnancy is associated 
with low birth weight, preterm birth, and sudden 
infant death syndrome.29 The risks of e-cigarette 
use, including relative risks vs. cigarette use and 
risks of dual use (cigarettes and e-cigarettes used 
concurrently), for pregnant women and fetal 
development are unknown.3 However, although 
tobacco combustion byproducts are considered 
more harmful than nicotine for nonpregnant 
adults, nicotine itself is a developmental toxi-
cant when used during pregnancy and is char-
acterized by the FDA as teratogenic to human 
fetuses.29 In animal models, exposure to prenatal 
nicotine upregulates nicotine receptors, lead-
ing to changes in offspring brain structure and 
function.29

Tobacco use is often initiated in adoles-
cence, a key period for brain development. The 
effects of e-cigarettes on human brain develop-
ment are currently unknown. In animal mod-
els, nicotine lowers impulse control circuits, 
alters circuits related to mood and addiction, 
and affects brain regions dedicated to attention 
and learning.4 There is growing evidence that  
e-cigarette use increases risk of cigarette initia-
tion.30 A recent meta-analysis indicated that in 
teens and young adults who have never smoked, 
the odds of smoking initiation are three to six times 
greater in those who have ever used e-cigarettes 
than in those who have never used e-cigarettes.31 
One study also showed links between e-cigarette 
use and subsequent marijuana use in teens.32  
e-Cigarettes may also be used to vaporize 

marijuana or cannabis oil. Sweet flavors, such as 
“mango fruit medley” and “candy,” may be par-
ticularly appealing to youth, who can become 
addicted to nicotine and may have difficulty quit-
ting e-cigarettes.33,34 Rates of secondhand expo-
sure to e-cigarette vapor among youth are also 
high at 18% for middle schoolers and 29% for 
high schoolers.35 Secondhand e-cigarette expo-
sure increases the risk of an asthma attack by 27% 
in youth with asthma.36

Can e-Cigarettes Help with Smoking 
Cessation?
e-Cigarettes are not FDA-approved smoking ces-
sation devices;​ however, recent evidence indicates 
that they may improve cessation outcomes com-
pared with nicotine replacement therapy. It is dif-
ficult to give specific dosing advice, because actual 
nicotine doses can vary from what is indicated on 
package labels and doses can depend on the device 
and user behavior. Also, there is a possibility of 
continued e-cigarette use, with or without concur-
rent cigarette use, following a trial.

EVIDENCE SUMMARY

Research on this topic is evolving, and there 
is low certainty of evidence.12,37 Evidence from 
a limited number of randomized controlled 
trials and a Cochrane review suggests that  
e-cigarettes containing nicotine may help 
with smoking cessation or reduction.12,37 How-
ever, some trials have found no impact of  
e-cigarettes on smoking cessation beyond usual 
care.38 Unlike nicotine replacement therapy, 
the advertised nicotine dose on the labeling of 
e-cigarettes is not always consistent with lab-
oratory analysis of the e-cigarette liquid, and 
the device and user behavior may affect the 
dose of nicotine received.3 There are also rapid 
and ongoing changes in e-cigarette technology 
that may improve the impact on smoking ces-
sation (e.g., by delivering nicotine more quickly 
and in higher doses to better approximate nic-
otine delivery by cigarettes). For example, a 
recent randomized controlled trial of refillable  
e-cigarettes (vs. nonrefillable e-cigarettes used 
in prior trials) and ongoing behavioral coun-
seling found a statistically significant differ-
ence in one-year abstinence rates between 
smokers using the e-cigarettes (18%) and those 
using nicotine replacement therapy (10%).39 
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However, 80% of participants randomized in the  
e-cigarette group were still using e-cigarettes 
after 52 weeks, whereas only 9% of the nicotine 
replacement therapy group were still using the 
therapy.39

Clinical Recommendations
E-CIGARETTES AND SMOKING CESSATION

The following summarizes recommenda-
tions for counseling patients on the role of  
e-cigarettes in smoking cessation. 

• Ask youth and adults, including pregnant 
women, about e-cigarette use when screening for 
tobacco use.40,41 Multiple terms for e-cigarettes 
should be used during screening to help identify 
all e-cigarette users (Table 1).8-10 

• Explain that although e-cigarettes are likely 
less harmful than cigarettes,3 they are not FDA- 
approved cessation devices. Because e-cigarettes 
are new, their safety is largely unknown, especially 
long-term health outcomes. Patients should first be 
counseled to quit using evidence-based smoking 

TABLE 2

Resources for Additional Information About e-Cigarettes

Resource Links

AAFP smoking cessation policy and resources 

Tobacco cessation policy https://​www.aafp.org/about/policies/all/nicotine-tobacco-prevention.
html

Ask and Act Tobacco Cessation 
Program, Tobacco and Nicotine 
Cessation Toolkit

https://​www.aafp.org/patient-care/public-health/tobacco-nicotine/
ask-act.html

https://​www.aafp.org/patient-care/public-health/tobacco-nicotine/
tools/toolkit.html

e-Cigarette policy and resources

AAFP e-cigarette policy https://​www.aafp.org/about/policies/all/e-cigarettes.html

AAFP electronic nicotine delivery 
systems fact sheet (also endorsed by 
AAP, ACOG, AMA, and ACP) 

https://​www.aafp.org/dam/AAFP/documents/patient_care/tobacco/
ends-fact-sheet.pdf

AAFP Juul resources https://​www.aafp.org/patient-care/public-health/tobacco-nicotine/
tools/e-cigs.html

https://​www.aafp.org/dam/AAFP/documents/patient_care/tobacco/
juuling-fact-sheet-patient.pdf

http://​www.annfammed.org/content/16/5/471.
full?sid=b6ce609c-ee20-4e34-8f37-e0aaee9c20e1

Centers for Disease Control and 
Prevention e-cigarette resources

https://​www.cdc.gov/tobacco/basic_information/e-cigarettes/index.
htm

Should clinicians recommend 
e-cigarettes to their patients who 
smoke? Yes vs. no statements

http://​www.annfammed.org/content/14/4/300.
full?sid=b6ce609c-ee20-4e34-8f37-e0aaee9c20e1

http://​www.annfammed.org/content/14/4/302.
full?sid=b6ce609c-ee20-4e34-8f37-e0aaee9c20e1

Guidance regarding smoking cessation and e-cigarette use in pregnant women

ACOG committee opinion on smok-
ing cessation during pregnancy

https://​bit.ly/2Mxc25p

AAFP electronic nicotine delivery 
systems fact sheet (also endorsed by 
AAP, ACOG, AMA, and ACP) 

https://​www.aafp.org/dam/AAFP/documents/patient_care/tobacco/
ends-fact-sheet.pdf

Guidance regarding e-cigarette use in youth

AAP policy https://​pediatrics.aappublications.org/content/143/2/e20183652.long

U.S. Surgeon General resources, 
e-Cigarette Use Among Youth and 
Young Adults report

https://​e-cigarettes.surgeongeneral.gov/

https://​e-cigarettes.surgeongeneral.gov/documents/2016_sgr_full_
report_non-508.pdf

AAFP = American Academy of Family Physicians;​ AAP = American Academy of Pediatrics;​ ACOG = American College 
of Obstetricians and Gynecologists;​ ACP = American College of Physicians;​ AMA = American Medical Association;​ 
e-cigarette = electronic cigarette.
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cessation guidelines as supported by 
U.S. Preventive Services Task Force 
(USPSTF) recommendations, including 
behavioral counseling and/or FDA-ap-
proved smoking cessation products.40 
If evidence-based methods are ineffec-
tive or the patient does not comply with 
them, e-cigarettes may be discussed. 
However, the USPSTF finds that there 
is insufficient evidence to recommend 
e-cigarettes for smoking cessation.40 

• Recommend that patients switch 
completely to e-cigarettes (noting that 
there is no evidence of health benefits 
from dual use of e-cigarettes and cig-
arettes) and avoid flavored products.3 

• Offer ongoing behavioral support. 
Following complete smoking cessa-
tion, patients should set a quit date 
for stopping e-cigarette use. Current 
e-cigarette and cigarette use should 
be assessed at each appointment and 
adverse effects monitored.41 

• Counsel patients to avoid exposing 
others to secondhand e-cigarette vapor 
and about the potential dangers of the 
devices and liquids.24 Help patients 
with children develop a plan to safely 
store their devices and liquids. 

E-CIGARETTES AND TEENS

The following summarizes counseling 
recommendations for teens regarding 
e-cigarette use. 

• Screening for all nicotine and 
tobacco products, especially e-cig-
arettes, is critical for youth.41 Pro-
vide teens with brief education in the context 
of tobacco screening and prevention, as recom-
mended by the USPSTF.41 

• Youth should be counseled to quit all nic-
otine products, including e-cigarettes, using 
evidence-based strategies. Explain that nico-
tine has a greater effect on their brains, which 
will continue to develop until their 20s, includ-
ing impacting brain pathways that control 
attention, mood, learning, and addiction.34 
Alert them that nicotine levels provided on  
e-cigarette labels may not be accurate. It may be 
helpful to share information about the finan-
cial links between cigarette and e-cigarette 

manufacturers (e.g., Juul is now owned by Altria, 
which makes cigarettes) to reduce the novelty of 
e-cigarettes. 

ADDITIONAL INFORMATION

Table 2 includes additional resources regard-
ing e-cigarettes, and Table 3 lists key talking 
points.1,3,12,24,29,31,34,36-38

Data Sources:​ A PubMed search was completed in 
Clinical Queries using the key terms e-cigarette and 
electronic cigarette. The search included system-
atic reviews, meta-analyses, and reviews of clinical 
trials. We also reviewed the Cochrane database;​ 
the National Academies of Sciences, Engineering, 

TABLE 3

Key Talking Points Regarding e-Cigarettes

What are the health effects of e-cigarettes?

e-Cigarettes typically contain nicotine, which is highly 
addictive.3

e-Cigarette aerosol, or vapor, contains harmful metals and 
chemicals but in lower concentrations than conventional 
cigarette smoke.1,3 

In adults, switching completely from traditional cigarettes to 
e-cigarettes is associated with reduced exposure to non- 
nicotine toxic chemicals and carcinogens.3 

The long-term health effects of e-cigarettes are unknown.3

e-Cigarette liquids can cause nicotine poisoning through 
ingestion, inhalation, or dermal contact, and ingestion can 
be fatal.24

Can e-cigarettes help with smoking cessation?

e-Cigarettes may be helpful for smoking cessation if U.S. 
Food and Drug Administration–approved cessation devices 
are ineffective.12,37,38

Many adults who use e-cigarettes do not quit smoking and 
instead continue to use both e-cigarettes and conventional 
cigarettes (dual use).3,12,37

What is known about e-cigarette use and pregnancy?

Risks of e-cigarettes, including relative risks compared with 
cigarettes, for maternal and fetal health are unknown.3

Nicotine is a teratogen, independent of tobacco combustion.29

How should e-cigarette use be approached with youth?

e-Cigarette use in youth may lead to transition to combusti-
ble tobacco products.31 

Teens can become addicted to nicotine and may have diffi-
culty quitting e-cigarettes.34 

Secondhand exposure to e-cigarettes may increase the risk of 
an asthma attack in youth with asthma.36

e-cigarette = electronic cigarette.

Information from references 1, 3, 12, 24, 29, 31, 34, and 36-38.
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and Medicine Public Health Consequences of 
e-Cigarettes report,3 which is a comprehensive and 
systematic assessment and review of the literature;​ 
and the surgeon general’s report on e-cigarette use 
among youth and young adults.4 Search dates:​ July 
and December 2018, and March 2019.
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