
 
 
 
 

 
 
 

 
 

A significant number of youth are using electronic cigarettes (e-cigarettes)*, which provide a relatively new 
way to deliver the addictive substance nicotine without burning tobacco. The number of youth using e-
cigarettes is alarming and raises serious concerns that e-cigarettes could be an entryway to nicotine 
addiction and use of regular cigarettes for some kids. While it is still an open scientific question whether 
e-cigarettes might be able to help adult smokers give up cigarettes, kids should not be using any tobacco 
product, including e-cigarettes. In December 2018, the Surgeon General issued an advisory on e-
cigarette use among youth, declaring the growing problem an epidemic. The Surgeon General called for 
“aggressive steps to protect our children from these highly potent products that risk exposing a new 
generation of young people to nicotine.”1  
  
Youth E-Cigarette Use Trends 
 
According to the National Youth Tobacco Survey (NYTS), released by the U.S. Centers for Disease 
Control and Prevention (CDC) and the Food and Drug Administration (FDA), e-cigarettes have been the 
most commonly used tobacco product among youth since 2014. Among high school students, e-cigarette 
use declined to 19.6% in 2020, after increasing by 135 percent from 2017 to 2019 (from 11.7% to 
27.5%). Among middle school students, e-cigarette use declined to 4.7% in 2020, after more than tripling 
from 2017 to 2019 (from 3.3% to 10.5%).2 While the significant decline in youth users since 2019 is a sign 
of progress, youth e-cigarette use remains a public health crisis. 3.6 million kids still use e-cigarettes – the 
same number as when the U.S. Surgeon General called youth e-cigarette use an “epidemic.”3 Moreover, 
research shows that youth are initiating at younger and younger ages. In 2018, 28.6% of high schoolers 
who had tried e-cigarettes initiated prior to age 14, compared to just 8.8% in 2014.4  
  
An increasing proportion of youth users are using e-cigarettes on a frequent basis, an indicator of serious 
addiction. In 2020, 38.9% of high school users (up from 34.2% in 2019) and 20% of middle school users 
(up from 18% in 2019) were frequent users of e-cigarettes, reporting use on at least 20 of the preceding 
30 days. Alarmingly, 22.5% of high school users and 9.4% of middle school users reported daily use. This 
amounts to 1.3 million middle and high school students who were frequent users of e-cigarettes, including 
over 730,000 daily users.5  
 
The youth e-cigarette epidemic has undermined progress in reducing overall youth tobacco use. Despite 
declining in 2020, there has been no significant progress in reducing overall tobacco use in a decade.6 
There is also concern that use of e-cigarettes may function as a gateway to the use of more dangerous, 
combustible tobacco products. In 2016, the Surgeon General concluded that while more research is 
needed, evidence from several longitudinal studies suggests that e-cigarette use is “strongly associated” 
with the use of other tobacco products among youth and young adults, including conventional cigarettes.7 
Reviewing a more recent and larger evidence base, a 2018 report by the National Academies of Science, 
Engineering and Medicine (NASEM) found the effect of e-cigarette use on cigarette smoking initiation to be 
causal, concluding that “There is substantial evidence that e-cigarette use increases risk of ever using 
combustible tobacco cigarettes among youth and young adults.” An analysis of data from the FDA’s 
nationally representative Population Assessment of Tobacco and Health (PATH) study found that from 2013 
to 2016, youth (ages 12-15) e-cigarette use was associated with more than four times the odds of trying 
cigarettes and nearly three times the odds of current cigarette use. The researchers estimate that this 
translates to over 43,000 current youth cigarette smokers who might not have become smokers without e-
cigarettes.8 The NASEM report also concluded, “There is moderate evidence that e-cigarette use increases 
the frequency of subsequent combustible tobacco cigarette use” among youth and young adults.9 In 
addition, several studies find that the link between e-cigarette use and smoking initiation was stronger for 
those who had lower risk factors for smoking at baseline.10 In 2018, the Surgeon General declared that “any 
e-cigarette use among young people is unsafe, even if they do not progress to future cigarette smoking.”11 
 
 

 
* The term “electronic cigarette” covers a wide variety of products now on the market, from those that look like 
cigarettes or pens to somewhat larger products like “tank systems” and “closed system” products like JUUL.   
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Flavored E-Cigarettes Attract Youth 
 
Flavors play a major role in the youth e-cigarette epidemic because they make it easier for new users to 
initiate use. In addition, many youth perceive flavored tobacco products to be less harmful.12 The 2016 
Surgeon General Report on e-cigarettes concluded that flavors are among the most commonly cited 
reasons for using e-cigarettes among youth and young adults.13  
 
As of 2017, researchers had identified more than 15,500 unique e-cigarette flavors available online.14  An 
earlier study of e-cigarette flavors found that among the more than 400 brands available online in 2014, 
84% offered fruit flavors and 80% offered candy and dessert flavors.15 In addition to the vast selection 
available online, thousands of “vape” shops have now opened throughout the country that allow 
consumers to sample and purchase refill liquids, including a combination of flavors chosen by the user.16  
 
Research shows that flavored products are not only popular among youth, but may play a role in initiation 
and uptake of tobacco products. The 2020 NYTS found that an increasing proportion of youth e-cigarette 
users reported using flavored products in 2020 (82.9%, up from 68.8% in 2019). Among high school 
students who currently used any type of flavored e-cigarette, the most commonly used flavor types were 
fruit (73.1%), mint (55.8%), menthol (37.0%), and candy, desserts, or other sweets (36.4%).17 Earlier data 
from the 2016-2017 wave of the PATH study found that 96.1% of 12-17 year olds who had initiated e-
cigarette use since the last survey wave started with a flavored product. Additionally, it found that 97% of 
current youth e-cigarette users had used a flavored e-cigarette in the past month and 70.3% say they use 
e-cigarettes “because they come in flavors I like.”18 While the methodology is not comparable to the 
NYTS study, both surveys confirm that flavors are an important reason youth use e-cigarettes.   
 
The e-cigarette epidemic was largely driven by Juul and its popular mint and mango flavors. However, 
Juul has since removed these products from the market, and in January 2020, the FDA restricted some 
flavors in cartridge-based e-cigarettes, but exempted menthol-flavored e-cigarettes and left flavored e-
liquids and disposable e-cigarettes widely available in every imaginable flavor. As a result, youth use of 
these exempted products has grown substantially. According to the 2020 NYTS, the most popular e-
cigarette brands among high school users were Juul (25.4%), NJOY (16.4%), SMOK (8.5%) and Puff 
Bar† (7.3%).19 Disposable e-cigarettes like Puff Bar and Mojo have surged in popularity among youth due 
to the wide array of flavors—like strawberry, cotton candy, and mint—that  are now prohibited in cartridge 
systems. Among high school current e-cigarette users, use of disposable e-cigarettes increased by 
1,000% from 2019 to 2020 (from 2.4% to 26.5%). Among current youth users of disposable e-cigarettes, 
the most commonly used flavor type is fruit (82.7%), followed by mint (51.9%). The most popular e-
cigarette devices continue to be refillable cartridge (or “pod”) systems like Juul. In 2020, about half 
(48.5%) of high school e-cigarette users reported that their most commonly used device type was prefilled 
pods or cartridges. Among youth users of e-cigarettes with prefilled pods or cartridges, 44.5% reported 
using menthol-flavored products.20  
 
Youth Access to E-Cigarettes 
 
While tremendous progress had been made in reducing youth access to cigarettes, research shows that 
e-cigarettes are significantly easier for underage youth to purchase than cigarettes. Underage purchase 
attempts of vaping products are 35% less likely to trigger an ID request and 42% more likely to result in a 
sales violation, compared to purchase attempts for cigarettes.21 According to the 2020 Monitoring the 
Future Survey, about 60% of 10th grade students say that it is easy to get vaping devices and e-liquids.22  
 
While most high school e-cigarette user (57.1%) report getting their e-cigarettes from friends, some 
underage minors are able to buy their own e-cigarettes. According to the 2020 NYTS, 22.2% of high 
school e-cigarette users report obtaining e-cigarettes from a gas station or convenience store in the past 
month, 17.5% from a vape shop, and 5.4% from the Internet.23 A study in JAMA Pediatrics found that in 
California, e-cigarette sales to minors violations are significantly higher in tobacco and vape shops than 
any other type of retailer, with 44.7% selling to underage buyers.24 
 

 
† Puff Bar was not a response option in the survey. Prevalence estimate is on write-in responses so may underestimate actual use. 

https://www.tobaccofreekids.org/assets/factsheets/0394.pdf
https://www.tobaccofreekids.org/assets/factsheets/0394.pdf
https://www.tobaccofreekids.org/assets/factsheets/0411.pdf
https://www.tobaccofreekids.org/assets/factsheets/0411.pdf
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In 2015, 80% of tobacco retailers sold e-cigarettes (an increase from 72% in 2014); e-cigarette sales and 
use data suggest availability has likely continued to increase in recent years.25 With nearly half of 
adolescents visiting a convenience store at least once a week,26 the chance a kid will have easy access 
to an e-cigarette retailer is high. Stanford researchers found that in 30 large U.S. cities, an average of 
62.6% of public schools are within 1,000 feet (about 2 city blocks) of a tobacco retailer and 70% of city 
residents live within a half mile (about a 10 minute walk) from a tobacco retailer.27 
 
E-Cigarette Marketing Reaches and Appeals to Youth 
 
The Surgeon General concluded that, “Themes in e-cigarette marketing, including sexual content and 
customer satisfaction, are parallel to themes and techniques that have been found to be appealing to 
youth and young adults in conventional cigarette advertising and promotion.”28 By mimicking the tobacco 
industry’s strategies, including celebrity endorsements, slick TV and magazine advertisements, and 
sports and music sponsorships, e-cigarette advertising has effectively reached youth and young adults. 
The 2019 NYTS found that 69.3% of middle and high school students—18.3 million youth—had been 
exposed to e-cigarette advertisements from at least one source.29 The investment in e-cigarette 
marketing has been coupled with an increase in use among youth and young adults. A 2016 study in 
Pediatrics, analyzing 2014 NYTS data, found that exposure to e-cigarette advertising is associated with 
current e-cigarette use among youth and that greater exposure to e-cigarette advertising is associated 
with higher odds of use.30  
 
Unlike cigarette and smokeless tobacco companies, e-cigarette companies are not currently required to 
report their marketing and promotional expenditures to the U.S. Federal Trade Commission (FTC), so the 
exact amount spent to advertise and promote these products is uncertain. Studies of e-cigarette 
marketing expenditures found dramatic increases in the early years.31 Analysis of more recent marketing 
spending found a decline between 2014 and 2017, but then a more than doubling between 2017 and 
2018, to $110 million. Juul accounted for the majority of spending that year.32 These figures likely 
underestimate the true extent of e-cigarette advertising, as the available marketing data are not 
comprehensive (e.g., social media and sponsored events—strategies widely used by numerous e-
cigarette companies—are not included). 
 
An investigative report released in April 2014 by 11 members of Congress33 provided detailed evidence 
that e-cigarette manufacturers resurrected the marketing practices used by tobacco companies for 
decades to attract kids to smoking – including some tactics that have been prohibited for tobacco 
companies precisely because they appealed to kids. While cigarette advertising has been absent from TV 
and radio since 1971, TV advertising was the second highest tracked marketing expense among e-
cigarette manufacturers in 2014. According to the Truth Initiative report, expenditures on e-cigarette 
television advertising totaled $25.5 million in 2014.34 These ads were strategically targeted to reach youth 
through network placement on television stations with clear youth appeal such as Comedy Central, ABC 
Family and MTV. 35 A study in Pediatrics found that from 2011 to 2013, exposure of youth aged 12-17 to 
e-cigarette advertisements on TV increased by 256%.36 This same study estimated that e-cigarette 
advertisements may have reached an audience of up to 24 million youth. Research shows that these ads 
are effective—a randomized trial exposing adolescent e-cigarette non-users to such ads showed that they 
led to 50% higher intentions to use e-cigarettes.37 
 
The Congressional report found that many e-cigarette companies have also used social media to promote 
their products. E-cigarette companies market extensively on product websites and maintain a strong 
presence on social media sites popular among youth, like Facebook, YouTube, Instagram, and Twitter. 38 
One study found nearly 74,000 tweets about e-cigarettes in just a two month period, most of which were 
sent by a few commercial enterprises.39 A study analyzing Juul marketing noted that Juul was one of the 
first major e-cigarette brands to rely heavily on social media to market and promote its products. The 
study found that Juul’s initial marketing expenditures in traditional channels were modest compared to 
competing brands, and that these expenditures decreased as the brand increased content and received 
more promotion on social media channels like Instagram and Twitter.40 E-cigarette manufacturers have 
also placed ads on search engines and websites that focus on music, entertainment, and sports and 
which often have substantial youth and young adult audiences.41 The companies rarely take steps to 
effectively prevent access to these websites by minors, as evidenced by data from the 2019 YTS, which 
found that 47.1% of high school students had been exposed to e-cigarette advertisements online.42  
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In addition, youth are exposed to e-cigarette marketing at the point of sale. According to the 2019 NYTS, 
over half (58.4%) of middle and high school students had been exposed to e-cigarette advertisements in 
retail stores, the most common source of exposure to e-cigarette marketing.43 Consistent with research 
on marketing of other tobacco products, studies have found that e-cigarettes are often stocked near kid-
friendly products like candy. A national study found that in 2015, 20% of e-cigarette retailers had e-
cigarettes displayed near candy, gum, soda, or ice cream.44 Another study of e-cigarette retailers in North 
Carolina found that 13.6% stocked e-cigarettes next to candy and 14.8% stocked them next to cessation 
aids, sending mixed messages to consumers about the health risks of e-cigarettes.45 
 
Other tactics used by e-cigarette manufacturers to reach youth have included magazine ads that reach 
youth audiences; sponsorships and free samples at youth-oriented events such as auto races and music 
festivals; celebrity spokespeople who depict e-cigarette smoking as glamorous; and sweet, kid-friendly 
flavors with names like Cherry Crush, Chocolate Treat, Gummy Bear and Cotton Candy.  
 
Health and Public Health Concerns 
 
Under the right circumstances, e-cigarettes could benefit public health if they help significantly reduce the 
number of people who use conventional cigarettes and die of tobacco-related disease. However, these 
benefits must be weighed against the current epidemic of use among youth. As the Surgeon General 
stated in a 2020 report, “The potential benefit of e-cigarettes for cessation among adult smokers cannot 
come at the expense of escalating rates of use of these products by youth.”46  
 
Many questions remain about the long-term health effects of these products and their effectiveness in 
helping smokers quit.47 While we have much to learn about these new products, the evidence is already 
clear that it is unsafe for young people to use e-cigarettes or any other product containing nicotine.  
 
As stated by the Surgeon General, “E-cigarette use poses a significant – and avoidable – health risk to 
young people in the United States. Besides increasing the possibility of addiction and long-term harm to 
brain development and respiratory health, e-cigarette use is associated with the use of other tobacco 
products that can do even more damage to the body.”48 
 
Poisoning and Exposure to Liquid Nicotine. Delivered in high 
doses, nicotine can be lethal. The Surgeon General’s report and 
the NASEM report both found that contact with e-liquids can 
cause adverse health effects and ingesting e-liquids can lead to 
death.49 Exposure to liquid nicotine found in e-cigarettes has 
resulted in thousands of calls to poison control centers in recent 
years, peaking in 2014, according to the American Association of 
Poison Control Centers (AAPCC).50 In 2014, more than half of 
these calls to poison hotlines were to report exposures among 
children under the age of six.51 To begin to address the poisoning 
risk that e-cigarettes and liquid nicotine pose to young children, in 
2016 Congress passed the Child Nicotine Poisoning Prevention 
Act, which gave the Consumer Product Safety Commission 
authority to enforce child resistant packaging standards for e-
cigarette products. This law went into effect in July 2016. 
 
E-cigarette ingredients and constituents. There is insufficient research on the long-term effects of 
using e-cigarettes, which involves regular inhalation of nicotine, glycerin or some other solvent, and other 
additives.52 According to the Surgeon General, “E-cigarette aerosol is not harmless. It can contain harmful 
and potentially harmful constituents, including nicotine.”53 The nicotine present in e-cigarette aerosol is 
absorbed by users and bystanders.54 Studies have found other chemicals and toxins present in some e-
cigarettes, including formaldehyde, acrolein, volatile organic compounds like toluene, tobacco-specific 
nitrosamines, and metals like nickel and lead.55 These compounds are generally present at levels much 
lower than in cigarette smoke, although the compounds themselves are found on FDA’s list of harmful or 
potentially harmful substances.56 A study of current adolescent e-cigarette users and dual users (e-
cigarettes and cigarettes) found significantly higher levels of volatile organic compounds, some of which 

Number of calls to poison control 
centers involving exposures to e-

cigarette devices and liquid nicotine.* 
 

2011 269 
2012 459 
2013 1,540 
2014 4,012 
2015 3,733 
2016 2,899 
2017 2,470 
2018 3,139 
2019 5,356 
2020* 3,831 
Through May 2021* 2,036 

* Preliminary data, as poison centers 
continue to update their reports. 
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are carcinogenic, in those users compared to non-users.57 Of note, similar levels of some these 
compounds were found in users of non-nicotine e-cigarettes, increasing the concern that even non-
nicotine e-cigarettes increases exposure to harmful chemicals.58 Because FDA has just begun to regulate 
e-cigarettes, which are available in hundreds of different brands59, there is no way for consumers to know 
for sure yet what is in the products or the aerosol.60 
 
In addition, while some of the other substances, such as flavorings, used in e-cigarettes might be labeled as 
“generally recognized as safe,” some researchers as well as the organization primarily responsible for 
granting that designation61 have noted that it applies to ingestion, not for other exposures such as 
inhalation. The NASEM report committee expressed concern about flavor additives because even to-date, 
they “have not been widely tested for sensitizing, toxic, or irritating potency.”62 In its 2016 report, the 
Surgeon General stated that, “while some of the flavorings used in e-cigarettes are generally recognized as 
safe for ingestion as food, the health effects of their inhalation are generally unknown” and noted that some 
of the flavorings found in e-cigarettes have been shown to cause serious lung disease when inhaled.63 An 
article in the Journal of the American Medical Association raised concerns that the chemical flavorings 
found in some e-cigarettes and e-liquids could cause respiratory damage when the e-cigarette aerosol is 
inhaled deeply into the lungs.64  
 
Impact of Nicotine. E-cigarettes and refill liquids contain widely varying levels of nicotine, and the 
nicotine delivered through the aerosol can also vary depending on the device characteristics and user 
practices.65  While e-cigarettes can be used for non-nicotine products, including marijuana, more than 
two-thirds of youth e-cigarette users report using e-cigarettes exclusively for nicotine-containing 
products.66 Nicotine is a highly addictive drug that can have lasting damaging effects on adolescent brain 
development and has been linked to a variety of adverse health outcomes for the developing fetus.67 
Nicotine also impacts the cardiovascular system.68 The Surgeon General concluded that, “The use of 
products containing nicotine poses dangers to youth, pregnant women, and fetuses. The use of products 
containing nicotine in any form among youth, including in e-cigarettes, is unsafe.”69 
 

Campaign for Tobacco-Free Kids, June 8, 2021 / Laura Bach 
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