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September 17, 2019 
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Co-Sponsors: Councilmember Jawando, Council President Navarro, and Councilmembers Hucker, 
Riemer, Friedson, Council Vice President Katz and Councilmember Glass 

EXPECTED ATTENDEES 

None 

COUNCIL DECISION POINTS & COMMITTEE RECOMMENDATION 

• To introduce ZTA, Bill and Resolution - no vote expected 

DESCRIPTION/ISSUE 

Zoning Text Amendment 19-06 would add Vape Shop as a limited use allowed in certain zones. 

Bill 29-19 would prohibit an electronic smoking devices manufacturer from distributing electronic 
cigarettes to retail stores within 0.5 miles of middle and high schools in the County. 

The resolution would adopt Bill 29-19 as a Board of Health regulation. 

SUMMARY OF KEY DISCUSSION POINTS 

• None 

This report contains: 

Staff Report 
Zoning Text Amendment 19-06 
Bill 29-19 
Proposed Resolution 
Legislative Request Report 
Background materials 
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Alternative format requests for people with disabilities. If you need assistance accessing this report 
you may submit alternative format requests to the ADA Compliance Manager. The ADA 
Compliance Manager can also be reached at 240-777-6197 (TTY 240-777-6196) or at 
adacompliance@montgomerycountymd.gov 
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MEMORANDUM 

TO: County Council 

FROM: Amanda Mihill, Legislative Attorney~ 

SUBJECT: Zoning Text Amendment 19-06, Vape Shops 

AGENDA ITEMS 5E, 7 & 8 
September 17, 20 I 9 

Introduction 

September 12, 2019 

Bill 29-19, Health and Sanitation-Electronic Cigarettes- Distribution 
Resolution to adopt Bill 29-19 as a Board of Health Regulation 

PURPOSE: Introduction - no Council vote required 

Zoning Text Amendment 19-06, Vape Shops, Bill 29-19, Health and Sanitation - Electronic 
Cigarettes - Distribution, and a Resolution to adopt Bill 29-19 as a Board of Health regulation are 
sponsored by Lead Sponsors Councilmembers Albornoz and Rice and Co-Sponsors 
Councilmember Jawando, Council President Navarro, Councilmembers Hucker, Riemer and 
Friedson, Council Vice President Katz, and Councilmember Glass are scheduled to be introduced 
on September 17. A public hearing is tentatively scheduled for November 5 at 7:30 p.m. 1 

ZTA 19-06 would add "Vape Shop" as a limited use allowed only in certain zones, including 
commercial/residential, employment, and industrial zones. Under the proposed use standards, a 
Vape Shop must be located at least 0.5 miles from any property in the County on which a middle 
or high school is located as a principal use. A Vape Shop may continue as a nonconforming use if 
a middle or high school is established after the Vape Shop was established. Under ZT A 19-06, an 
existing Vape Shop may continue to operate for 24 months after the effective date of the ZTA and 
then must cease to operate unless it meets the requirements for a Vape Shop under the standards 
in the ZTA. 

Bill 29-19 would prohibit an electronic smoking devices manufacturer from distributing electronic 
cigarettes to retail stores within 0.5 miles of middle and high schools in the County. The Resolution 
would adopt the bill as a Board of Health regulation. 

Use among youth Attached on © 12-63 are background materials related to e-cigarette use among 
teens. The Surgeon General's Advisory on £-cigarette Use Among Youth on ©34-37 notes that e
cigarette use among U.S. middle and high school students increased 900% during 2011-2015, 
before declining during 2015-2017. The Advisory also notes that e-cigarette use among high 

#VapeFreeMon tgom ery 
Key words: vape, vaping, e-cigarette, electronic cigarette, vape shops, schools, zoning, Board of Health 



schoolers increased from 11.7% in 2017 to 20.8% in 2018. In 2018, I in 5 high school students 
and I in 20 middle school students use e-cigarettes. E-cigarettes are now the most commonly used 
tobacco product among youth, surpassing conventional cigarettes in 2014 (©32). 

Health concerns E-cigarettes often contain nicotine and exposure to nicotine during adolescence 
can impact learning, memory, and attention, and can increase the risk for future addition to other 
drugs. In addition to concerns regarding nicotine, e-cigarettes can expose the user and bystanders 
to other harmful substances, including heavy metals, volatile organic compounds, and ultrafine 
particles that can be inhaled deeply into the lungs (©34). The Centers for Disease Control is 
currently investigating an outbreak of lung illness associated with e-cigarette use (©50-52). 

This packet contains: 
ZTA 19-06 
Bill 29-19 
Board of Health Regulation 
LRR 
2016 Surgeon General Report executive summary 
20 I 6 Surgeon General Report fact sheet 
2018 Surgeon General Advisory 
CDC Quick Facts 
2018 National Youth Tobacco Survey 
CDC Investigation Notice 
Washington Post article 
New York Times article 
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Zoning Text Amendment No.: 19-06 
Concerning: Vape Shops 
Draft No. & Date: 3 - 9/11/19 
Introduced: September 17, 2019 
Public Hearing: November 5, 2019; 
7:30p.m. 
Adopted: 
Effective: 
Ordinance No.: 

COUNTY COUNCIL FOR MONTGOMERY COUNTY, MARYLAND 
SITTING AS THE DISTRICT COUNCIL FOR THAT PORTION OF 

THE MARYLAND-WASHINGTON REGIONAL DISTRICT WITHIN 
MONTGOMERY COUNTY, MARYLAND 

Lead Sponsor: Councilmembers Albornoz and Rice 
Co-Sponsors: Councilmember Jawando, Council President Navarro, and 

Councilmembers Rucker, Riemer, Friedson, Katz, and Glass 

AN AMENDMENT to the Montgomery County Zoning Ordinance to: 

add Vape Shop as a use allowed in certain zones; and 
establish the standards for a Vape Shop 

By amending the following sections of the Montgomery County Zoning Ordinance, 
Chapter 59 of the Montgomery County Code: 

Division 1.4. 
Section 1.4.2. 
Division 3. I. 
Section 3.1.6. 
Division 3.5. 
Section 3 .5 .11. 

"Defined Terms" 
"Specific Terms and Phrases Defined" 
"Use Table" 
"Use Table" 
"Commercial Uses" 
"Retail Sales and Service" 

EXPLANATION: Boldface indicates a Heading or a defined term. 
Underlining indicates text that is added to existing law by the original text 
amendment. 
/Single boldface brackets] indicate text that is deleted from existing law by the 
original text amendment. 
Double underlining indicates text that is added to the text amendment by 
amendment. 
//Double boldface brackets]] indicate text that is deleted from the text 
amendment by amendment. 
• • • indicates existing law unaffected by the text amendment. 



ORDINANCE 

The County Council for Montgomery County, Maryland, sitting as the District Council for 
that portion of the Maryland-Washington Regional District in Montgomery County, Maryland, 
approves the following ordinance: 



Zoning Text Amendment No.: 19-06 

Sec. 1. Division 1.4 is amended as follows: 

Division 1.4. Defined Terms 

I 

2 

3 

4 

5 

6 

Section 1.4.2. Specific Terms and Phrases Defined 

* * * 
Vape Shop: See Section 3.5.11.E.l. 

* * * 

7 Sec. 2. Division 3.1 is amended as follows: 

8 Division 3.1. Use Table 

9 * * * 
10 Section 3.1.6. Use Table 

11 The following Use Table identifies uses allowed in each zone. Uses may be 

12 modified in Overlay zones under Division 4.9. 

0 



Zoning Text Amendment No.: 19-06 

Residential /,\,:.~~~i.i;t[ . \,,, ... Rural Commercl1U Definitions 
Residential Residential Residential 4; . . '¥, Industrial USE OR USE Residential Detached Resldentlll ~ ---~1~~ "}i~ .... ~.... . ·•. 

GROUP and Townhouse Multi-Unit ~·[· .·-·<b~ ~~-· -~\£::'. .(• ... :, .: 
Standards 

i(R "1'· . '·· -~; R RC RNC RE-2 RE-2C RE-1 R-200 R-90 R-60 R-40 TLD TMD THD R-30 R-20 R-10 CRN CRT CR 
,_, : 

IL I 
IH ••. 1, M ...... ~. -;. : ' . . ·,,·• . r : . . . 

COMMERCIAL " . . . 
Retail Sates and 3.5.11 " Service 

. . . 
Retail/Service 
Establishment 

3.5.11.B (Up to 5,000 L p p p p p L L L L L 
SF) 

. . . 
Vape Shop 3.5.1 1 E !: !: !: !: !: !: !: !: !: !: 
. . . 

13 Key: P = Permitted Use L = Limited Use C = Conditional Use Blank Cell = Use Not Allowed 

0 



Zoning Text Amendment No.: 19-06 

14 Sec. 3. Division 3.5 is amended as follows: 

15 Division 3.5. Commercial Uses 

16 * * * 
17 Section 3.5.11. Retail Sales and Service 

18 * * * 
19 E. 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Vape Shop 

L Defined 

Vape Shop means any Retail or Service Establishment that devotes 

51 % of its floor area to the sale and display of electronic cigarettes or 

allows vaping on site. An electronic cigarette is any product 

containing or delivering nicotine or any other substance intended for 

human consumption that can be used !n'. ~ person to simulate smoking 

through inhalation of vapor or aerosol from the product. The term 

electronic cigarette includes any such device, whether manufactured, 

distributed, marketed, or sold as an e-cigarette, e-cigar, e-pipe, e

hookah, or vape mm, or under any other product name or descriptor. 

Use Standards 

Where g Vape Shop is allowed as g limited use, it must satisfy the 

following standards: 

a. 

C. 

Access to the Vape Shop must be prohibited to any person 

under the age of 2_1 years old. 

The Vape Shop must be located g minimum of 0.5 miles from 

any property on which g middle school or high school is located 

as g principal use. 

A Vape Shop may continue as g nonconforming use if g middle 

or high school is established within 0.5 miles of g Vape Shop 

after the Vape Shop was established. 



41 

42 

43 

44 

45 

46 

47 

48 

49 

50 * * * 

Zoning Text Amendment No.: 19-06 

In the IL and IM zones, a Vape Shop may occupy~ maximum 

of35% of the mapped FAR on the subject site. 

Amortization period 

To provide for.!! reasonable period of amortization and to prevent 

unreasonable economic loss, any Vape Shop existing on { effective 

date} which does not conform to the requirements of this section may 

continue to operate for 24 months following the effective date of the 

amendment. On or after that date, l! Vape Shop may continue in 

operation only if it meets the requirements of Section 59.3.5.1 lE. 

51 Sec. 4. Effective date. This ordinance becomes effective 90 days after the 

52 date of Council adoption. 

53 

54 This is a correct copy of Council action. 

55 

56 

57 Mary Anne Paradise 
58 Acting Clerk of the Council 



Bill No. 29-19 
Concerning: Health and Sanitation 

Electronic Cigarettes - Distribution 
Revised: 9/4/2019 Draft No. _1_ 
Introduced: September 17. 2019 
Expires: March 17 2019 
Enacted: 
Executive:-----------
Effective: 
SunsetDa7te-:--::N7o_n_e ______ _ 

Ch. __ . Laws of Mont. Co. __ _ 

COUNTY COUNCIL 
FOR MONTGOMERY COUNTY, MARYLAND 

Lead Sponsor: Councilmembers Albornoz and Rice 
Co-Sponsors: Councilmember Jawando, Council President Navarro, Councilmembers Hucker, 

Riemer, and Friedson, Council Vice President Katz, and Councilmember Glass 

AN ACT to: 
(I) 

(2) 

prohibit an electronic smoking devices manufacturer from distributing electronic 
cigarettes to retail stores within a certain distance of certain schools; and 
generally amend County law regarding smoking, electronic cigarettes, and health 
and sanitation. 

By amending 
Montgomery County Code 
Chapter 24, Health and Sanitation 
Section 24-15 

Boldface 
Underlining 
[Single boldface brackets] 
Double underlining 
[[Double boldface brackets]] 
• • • 

Heading or defined term. 
Added to existing law by original bill. 
Deleted from existing law by original bill. 
Added by amendment. 
Deleted from existing law or the bill by amendment. 
Existing law unaffected by bill. 

The County Council for Montgomery County, Maryland approves the following Act: 

(j) 



BILL No. 29-19 

I Sec. 1. Section 24-15 is amended as follows: 

2 [24-15] 24-16-24-21. Reserved. 

3 24-15. Distribution of electronic cigarettes.!!£!!! certain schools. 

4 ill) Definition. In this Section, the following words have the meanings 

5 indicated: 

6 Distribute means to: 

7 

8 

9 

10 

11 

12 

13 

14 

ill give away, sell, deliver, dispense, or issue; 

ill offer to give away, sell, deliver, dispense, or issue; or 

Q) cause or hire any person to give away, sell, deliver, dispense, or 

issue or offer to give away, sell, deliver, dispense, or issue. 

Manufacturer means an electronic smoking devices manufacturer as 

defined in Section 16.7-101 of the Business Regulations Article of the 

Maryland Code. 

Unlawful distribution. A manufacturer must not distribute any electronic 

15 cigarette to any retail store within 0.5 miles of any middle school or high 

16 school in the County. 

17 Approved: 

18 

Nancy Navarro, President, County Council Date 

19 Approved: 

20 

Marc Eirich, County Executive Date 

21 This is a correct copy of Council action. 

22 

Mary Anne Paradise, Acting Clerk of the Council Date 
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Resolution No.: 
Introduced: 
Adopted: 

COUNTY COUNCIL 
FOR MONTGOMERY COUNTY, MARYLAND 

SITTING AS THE MONTGOMERY COUNTY BOARD OF HEAL TH 

Lead Sponsor: Councilmembers Albornoz and Rice 
Co-Sponsors: Councilmember Jawando, Council President Navarro, Councilmembers Hucker, 

Riemer, and Friedson, Council Vice President Katz, and Councilmember Glass 

SUBJECT: Resolution to adopt Bill 29-19, Health and Sanitation - Electronic Cigarettes -
Distribution as a Board of Health Regulation. 

Background 

I. County Code §2-65, as amended, provides that the County Council is, and may act as, the 
County Board of Health, and in that capacity may adopt any regulation which a local Board 
of Health is authorized to adopt under state law. 

2. Maryland Code Health-General Article §3-202 authorizes the County Board of Health to 
adopt rules and regulations regarding any nuisance or cause of disease in the County. 

3. On {DATE}, the Council held a public hearing on this regulation. As required by law, 
each municipality in the County and the public were properly notified of this hearing. 

4. On {DATE}, the County Council enacted Bill 29-19, Health and Sanitation - Electronic 
Cigarettes - Distribution. Bill 29-19 prohibited the distribution of electronic cigarettes to 
retail stores under certain circumstances. 

5. The County Council, sitting as the Board of Health, finds after reviewing the evidence in 
the record that prohibiting the distribution of electronic cigarettes to retail stores as required 
by this Regulation is necessary to protect the health of County residents. 

(jJ 



Page 2 Resolution No.: 

Action 

The County Council for Montgomery County, Maryland, sitting as the County Board of Health, 
approves the following resolution: 

I. The provisions of Section 24-15 of the Montgomery County Code, entitled "Distribution 
of electronic cigarettes near certain schools.", as added by Bill 29-19, Health and Sanitation 
- Electronic Cigarettes - Distribution, are adopted as a Board of Health regulation. A copy 
of Bill 29- I 9 is attached to this resolution. 

2. This resolution takes effect 90 days after adoption. 

This is a correct copy of Council action. 

Mary Anne Paradise, 
Acting Clerk of the Council 

® 



LEGISLATIVE REQUEST REPORT 

Bill 29-19 
Health and Sanitation - Electronic Cigarettes - Distribution 

DESCRIPTION: 

PROBLEM: 

GOALSAND 
OBJECTIVES: 

Bill 29- I 9 would prohibit an electronic smoking devices 
manufacturer from distributing electronic cigarettes to retail stores 
within a certain distance of certain schools. 

There is a rapid rise in e-cigarette use among youth and the associated 
health concerns. 

To reduce access to e-cigarette products for County youth. 

COORDINATION: Health and Human Services 

FISCAL IMPACT: To be requested 

ECONOMIC 
IMPACT: To be requested 

EVALUATION: To be done 

EXPERIENCE To be researched 
ELSEWHERE: 

SOURCE OF Amanda Mihill, Legislative Attorney 
INFORMATION: 

APPLICATION 
WITHIN 
MUNICIPALITIES: To be researched 

PENALTIES: The underlying penalties of Section 24-9 apply 
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E-Cigarette Use Among Youth and 
Young Adults 

A Report of the Surgeon General 

Executive Summary 

U.S. Department of Health and Human Services 

@ 



E-Cigarette Use Among Youth 
and Young Adults 

A Report of the Surgeon General 

Executive Summary 

2016 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 
Office of the Surgeon General 
Rockville, MD 
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Suggested Citation 
U.S. Department of Health and Human Services. £-Cigarette Use Among Youth and Young Adults: 
A Report of the Surgeon General-Executive Summary. Atlanta, GA: U.S. Department of Health 
and Human Services, Centers for Disease Control and Prevention, National Center for Chronic Disease 
Prevention and Health Promotion, Office on Smoking and Health, 2016. 

For more information 

For more information about the Surgeon General's report, visit www.surgeongeneral.gov. To download 
copies of this document, go to www.cdc.gov/tobacco. 
To order copies of this document, go to www.cdc.gov/tobacco and click on Publications Catalog or call 
1-800-CDC-INFO (1-800-232-4636); ITY: 1-888-232-6348. 

Use of trade names is for identification only and does not constitute endorsement by the Department 
of Health and Human Services. Any recommendations expressed by nongovernmental individuals or 
organizations do not necessarily represent the views or opinions of the U.S. Department of Health and 
Human Services. 



Message from Sylvia Burwell 
Secretary, U.S. Department of Health and Human Services 

The mission of the Department of Health and Human Services is to enhance and protect the 
health and well-being of all Americans. This report confirms that the use of electronic cigarettes (or 
e-cigarettes) is growing rapidly among American youth and young adults. While these products are 
novel, we know they contain harmful ingredients that are dangerous to youth. Important strides have 
been made over the past several decades in reducing conventional cigarette smoking among youth and 
young adults. We must make sure this progress is not compromised by the initiation and use of new 
tobacco products, such as e-cigarettes. That work is already underway. 

To protect young people from initiating or continuing the use of e-cigarettes, actions must be 
taken at the federal, state, and local levels. At the federal level, the U.S. Food and Drug Administration 
(FDA)-under authority granted to it by Congress under the Family Smoking Prevention and Tobacco 
Control Act of 2009-took a historic step to protect America's youth from the harmful effects of using 
e-cigarettes by extending its regulatory authority over the manufacturing, distribution, and marketing 
of e-cigarettes. Through such action, FDA now requires minimum age restrictions to prevent sales 
to minors and prohibits sales through vending machines (in any facility that admits youth), and will 
require products to carry a nicotine warning. 

We have more to do to help protect Americans from the dangers of tobacco and nicotine, espe
cially our youth. As cigarette smoking among those under 18 has fallen, the use of other nicotine 
products, including e-cigarettes, has taken a drastic leap. All of this is creating a new generation of 
Americans who are at risk of nicotine addiction. 

The findings from this report reinforce the need to support evidence-based programs to prevent 
youth and young adults from using tobacco in any form, including e-cigarettes. The health and well
being of our nation's young people depend on it. 

iii 



Foreword 

Tobacco use among youth and young adults in any form, including e-cigarettes, is not safe. In 
recent years, e-cigarette use by youth and young adults has increased at an alarming rate. E-cigarettes 
are now the most commonly used tobacco product among youth in the United States. This timely report 
highlights the rapidly changing patterns of e-cigarette use among youth and young adults, assesses 
what we know about the health effects of using these products, and describes strategies that tobacco 
companies use to recruit our nation's youth and young adults to try and continue using e-cigarettes. 
The report also outlines interventions that can be adopted to minimize the harm these products cause 
to our nation's youth. 

E-cigarettes are tobacco products that deliver nicotine. Nicotine is a highly addictive substance, 
and many of today's youth who are using e-cigarettes could become tomorrow's cigarette smokers. 
Nicotine exposure can also harm brain development in ways that may affect the health and mental 
health of our kids. 

E-cigarette use among youth and young adults is associated with the use of other tobacco prod
ucts, including conventional cigarettes. Because most tobacco use is established during adolescence, 
actions to prevent our nation's young people from the potential of a lifetime of nicotine addiction are 
critical. 

E-cigarette companies appear to be using many of the advertising tactics the tobacco industry 
used to persuade a new generation of young people to use their products. Companies are promoting 
their products through television and radio advertisements that use celebrities, sexual content, and 
claims of independence to glamorize these addictive products and make them appealing to young 
people. 

Comprehensive tobacco control and prevention strategies for youth and young adults should 
address all tobacco products, including e-cigarettes. Further reductions in tobacco use and initiation 
among youth and young adults are achievable by regulating the manufacturing, distribution, mar
keting, and sales of all tobacco products-including e-cigarettes, and particularly to children-and 
combining those approaches with other proven strategies. These strategies include funding tobacco 
control programs at levels recommended by the Centers for Disease Control and Prevention (CDC); 
increasing prices of tobacco products; implementing and enforcing comprehensive smokefree laws; and 
sustaining hard-hitting media campaigns, such as CDC's Tips from Former Smokers that encourages 
smokers to quit for good, and FDA:s Real Cost that is aimed at preventing youth from trying tobacco and 
reducing the number of youth who move from experimenting to regular use. We can implement these 
cost-effective, evidence-based, life-saving strategies now. Together with additional effort and support, 
we can protect the health of our nation's young people. 

Thomas R. Frieden, M.D., M.P.H. 
Director 
Centers for Disease Control and Prevention 
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Preface 
from the Surgeon General 

E-cigarette use among U.S. youth and young adults is now a major public health concern. 

E-cigarette use has increased considerably in recent years, growing an astounding 900% among high 

school students from 2011 to 2015. These products are now the most commonly used form of tobacco 

among youth in the United States, surpassing conventional tobacco products, including cigarettes, 

cigars, chewing tobacco, and hookahs. Most e-cigarettes contain nicotine, which can cause addiction 

and can harm the developing adolescent brain. 
Compared with older adults, the brain of youth and young adults is more vulnerable to the nega

tive consequences of nicotine exposure. The effects include addiction, priming for use of other addic

tive substances, reduced impulse control, deficits in attention and cognition, and mood disorders. 

Furthermore, fetal exposure to nicotine during pregnancy can result in multiple adverse consequences, 

including sudden infant death syndrome, altered corpus callosum, auditory processing deficits, effects 

on behaviors and obesity, and deficits in attention and cognition. Ingestion of e-cigarette liquids con

taining nicotine can also cause acute toxicity and possibly death if the contents of refill cartridges or 

bottles containing nicotine are consumed. 
This report highlights what we know and do not know about e-cigarettes. Gaps in scientific evi

dence do exist, and this report is being issued while these products and their patterns of use continue to 

change quickly. For example, the health effects and potentially harmful doses of heated and aerosolized 

constituents of e-cigarette liquids-including solvents, flavorants, and toxicants-are not completely 

understood. However, although e-cigarettes generally emit fewer toxicants than combustible tobacco 

products, we know that aerosol from e-cigarettes is not harmless. 

Although we continue to learn more about e-cigarettes with each passing day, we currently know 

enough to take action to protect our nation's young people from being harmed by these products. 

Previous reports of the Surgeon General have established that nearly all habitual tobacco use begins 

during youth and young adulthood. To prevent and reduce the use of e-cigarettes by youth and young 

adults, we must work together as a society. We must implement proven prevention and education strat

egies. Health care providers, parents, teachers, and other caregivers should advise youth about the 

dangers of nicotine and discourage tobacco use in any form, including e-cigarettes. They can set a posi

tive example by being tobacco-free and encouraging those who already use these products to quit. Free 

help is available at 1-800-QUIT-NOW or http://www.smokefree.gov. Preventing tobacco use in any form 

among youth and young adults is critical to ending the tobacco epidemic in the United States. 

Vivek H. Murthy, M.D., M.B.A. 
U.S. Surgeon General 

vii 



Overview 

Although conventional cigarette smoking has declined 
markedly over the past several decades among youth and 
young adults in the United States (U.S. Department of Health 
and Human Services [USDHHS] 2012), there have been 
substantial increases in the use of emerging tobacco prod
ucts among these populations in recent years (Centers for 
Disease Control and Prevention [CDC] 2015, 2016). Among 
these increases there has been a dramatic rise in electronic 
cigarette (e-cigarette) use among youth and young adults 
(Figures 1, 2, and 3). It is crucial that the progress made in 
reducing conventional cigarette smoking among youth and 
young adults not be compromised by the initiation and use 
of e-cigarettes. This Surgeon General's report focuses on the 
history, epidemiology, and health effects of e-cigarette use 
among youth and young adults; the companies involved with 
marketing and promoting these products; and existing and 
proposed public health policies regarding the use of these 
products by youth and young adults. 

E-cigarettes include a diverse group of devices that 
allow users to inhale an aerosol, which typically contains 
nicotine, flavorings, and other additives. E-cigarettes are 
tobacco products and are regulated as such under the 

£-Cigarette Use Among Youth and Young Adults 

Federal Food, Drug, and Cosmetic Act, as amended by the 
Family Smoking Prevention and Tobacco C-Ontrol Act of 2009. 
E-cigarettes vary widely in design and appearance, but 
generally operate in a similar manner and are composed of 
similar components (Figure 4). A key challenge for surveillance 
of the products and understanding their patterns of use is the 
diverse and nonstandard nomenclature for the devices 
(Alexander et al. 2016). These devices are referred to, by the 
companies themselves, and by consumers, as "e-cigarettes," 
"e-cigs," "cigalikes," "e-hookahs," "mods," "vape pens," 
"vapes," and "tank systems." This report employs the term 
"e-cigarette" to represent all of the diverse products in this 
rapidly diversifying product category. 

This report focuses on research conducted among 
youth and young adults because of the implications of 
e-cigarette use in these populations, particularly the 
potential for future public health problems. Understanding 
e-cigarette use among young people is critical because pre
vious research suggests that about 9 in 10 adult smokers 
first try conventional cigarettes during adolescence 
(USDHHS 2012). Similarly, youth e-cigarette experimen
tation and use could also extend into adulthood; ongoing 

Figure I Trends in ever e-cigarette usea among U.S. middle and high school students; National Youth Tobacco 
Survey (NYTS) 2011-2015 
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Source: Centers for Disease Control and Prevention 2013, 2014; unpublished data (data: NYTS 2015). 

-+-All students 

--e- Middle school students 

-+-High school students 

Note: in 2014, modifications were made to thee-cigarette measure to enhance its accuracy, which may limit the comparability of this 
estimate to those collected in previous years. The dotted lines from 2013 to 2015 represent these differences. 
a1ncludes those who responded "yes" to the following question: "Have you ever used an electronic cigarette ore-cigarette, even once 
or twice?" 
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Figure 2 
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Trends in past-30-day e-cigarette usea among U.S. middle and high school students; National Youth 
Tobacco Survey (NYTS) 2011-2015 
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Figure 4 Diversity of e-cigarette products 
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Source: Photo by Mandie Mills, CDC. 

research should examine the long-term trajectories of 
e-cigarette use that begins in youth. The first Surgeon 
General's report on the health consequences of smoking 
was published in 1964; of the subsequent reports, those 
published in 1994 and 2012 focused solely on youth and 
young adults (USDHHS 1994, 2012). Most recently, the 
2012 report documented the evidence regarding tobacco 
use among youth and young adults, concluding that 
declines in conventional cigarette smoking had slowed 
and that decreases in the use of smokeless tobacco had 
stalled. That report also found that the tobacco industry's 
advertising and promotional activities are causal to the 
onset of smoking in youth and young adults and the con
tinuation of such use as adults (USDHHS 2012). However, 
that report was prepared before e-cigarettes were as widely 
promoted and used in the United States as they are now. 
Therefore, this 2016 report documents the scientific lit
erature on these new products within the context of youth 
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and young adults. This report also looks to the future by 
examining the potential impact of e-cigarette use among 
youth and young adults, while also summarizing the 
research on current use, health consequences, and mar
keting as it applies to youth and young adults. 

Evidence for this report was gathered from scientific 
research that included one or more of three age groups. 
These age groups included young adolescents (11-13 years 
of age), adolescents (14-17 years of age), and young adults 
(18-24 years of age). Some studies refer to the younger 
groups more generally as youth Despite important issues 
related to e-cigarette use in the general adult populations, 
clinical and otherwise (e.g., their potential for use in quit
ting conventional smoking), that literature is generally 
not included in this report unless it also discusses youth 
and young adults (Farsalinos and Polosa 2014; Franck 
et al. 2014; Grana et al. 2014a). 
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Organization of the Report 

Chapter I ("Introduction, Conclusions, and Historical 
Background Relative to E-Cigarettes") presents a brief 
introduction to the report and includes its major conclu
sions, followed by the conclusions of each chapter, the 
historical background of e-cigarettes, descriptions of the 
products, a review of the marketing and promotional activ
ities of e-cigarette companies, and the current status of 
regulations from the U.S. Food and Drug Administration 
(FDA). Chapter 2 ("Patterns of E-Cigarelle Use Among 
U.S. Youth and Young Adults") describes the epidemiology 
of e-cigarette use, including current (i.e., past 30 day) 
use; ever use; co-occurrence of using e-cigarettes with 
other tobacco products, like cigarettes; and psychosocial 
factors associated with using e-cigarettes. This chapter 
relies on data from the most recent nationally representa
tive studies available at the time this report was prepared. 
Chapter 3 ("Health Effects of E-Cigarette Use Among U.S. 
Youth and Young Adults") documents potential adverse 
health effects caused by direct exposure to aerosolized 
nicotine, flavorants, chemicals, and other particulates 
of e-cigarettes, secondhand environmental exposure to 
e-cigarette aerosol, and exposure to the surface-deposited 
aerosol contaminants. Literature regarding harmful con
sequences of close contact with malfunctioning e-cigarette 
devices and ingestion of the nicotine-containing liquids 
are also explored. Chapter 4 ("Activities of the E-Cigarette 

Major Conclusions 

I. E-cigarettes are a rapidly emerging and diversified 
product class. These devices typically deliver nico
tine, flavorings, and other additives to users via an 
inhaled aerosol. These devices are referred to by a 
variety of names, including "e-cigs," "e-hookahs," 
"mods," ''vape pens," "vapes," and "tank systems." 

2. E-cigarette use among youth and young adults has 
become a public health concern. In 2014, current 
use of e-cigarettes by young adults 18-24 years of 
age surpassed that of adults 25 years of age and older. 

3. E-cigarettes are now the most commonly used 
tobacco product among youth, surpassing conven
tional cigarettes in 2014. E-cigarette use is strongly 
associated with the use of other tobacco products 
among youth and young adults, including combus
tible tobacco products. 

4 Executive Summary 

Companies") describes e-cigarette companies' influences 
on e-cigarette use and considers manufacturing and price; 
the impact of price on sales and use; the rapid changes in 
the industry, particularly the e-cigarette companies; and 
the marketing and promotion of e-cigarettes. Chapter 5 
("E-Cigarette Policy and Practice Implications") discusses 
the implications for policy and practice at the national, 
state, and local levels. The report ends with a Call to Action 
to stakeholders-including policymakers, public health 
practitioners and clinicians, researchers, and the public
to work to prevent harms from e-cigarette use and sec
ondhand aerosol exposure among youth and young adults. 

Because of the recency of research related to 
e-cigarettes (particularly in contrast with decades of 
research on conventional cigarette smoking) and since 
this report focuses on a vulnerable population for tobacco 
use (youth and young adults), the "precautionary prin
ciple" is employed to guide actions to address e-cigarette 
use among youth and young adults. This principle sup
ports intervention to avoid possible health risks when the 
potential risks remain uncertain and have been, as yet, 
partially undefined (Bialous and Sarma 2014; Saitta et al. 
2014; Hagopian et al. 2015). 

The following is a brief summary of the report's 
Major Conclusions, each chapter, and their subsequent 
chapter conclusions. 

4. The use of products containing nicotine poses dan
gers to youth, pregnant women, and fetuses. The use 
of products containing nicotine in any form among 
youth, including in e-cigarettes, is unsafe. 

5. E-cigarette aerosol is not harmless. It can con
tain harmful and potentially harmful constituents, 
including nicotine. Nicotine exposure during ado
lescence can cause addiction and can harm the 
developing adolescent brain. 

6. E-cigarettes are marketed by promoting flavors 
and using a wide variety of media channels and 
approaches that have been used in the past for mar
keting conventional tobacco products to youth and 
young adults. 
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7. Action can be taken at the national, state, local, tribal, 
and territorial levels to address e-cigarette use among 
youth and young adults. Actions could include 
incorporating e-cigarettes into smokefree policies, 

£-Cigarette Use Among Youth and Young Adults 

preventing access to e-cigarettes by youth, price and 
tax policies, retail licensure, regulation of e-cigarette 
marketing likely to attract youth, and educational ini
tiatives targeting youth and young adults. 

Chapter 1. Introduction, Conclusions, and Historical Background 
Relative to E-Cigarettes 

Chapter 1 presents the major conclusions of this 
Surgeon General's report and the conclusions of each chapter. 
E-cigarettes are presented within their historical context, 
with an overview of the components of these devices and the 
types of products. In May 2016, FDA published its final rule 
deeming e-cigarettes, among other products, to be subject to 
regulation under the Federal Food, Drug, and Cosmetic Act, 
as amended by the Family Smoking Prevention and Tobacco 
Control Act (Federal Register 2016). Chapter 1 outlines the 
current status of federal regulation of e-cigarettes, particu
larly as they relate to youth and young adults. The need to 
protect this population from initiating or continuing the use 
of tobacco products forms a strong basis for the need to regu
late e-cigarettes at the local, state, and national levels, both 
now and in the future. 

Conclusions 

1. E-cigarettes are devices that typically deliver nico
tine, flavorings, and other additives to users via an 
inhaled aerosol. These devices are referred to by a 
variety of names, including "e-cigs," "e-hookahs," 
"mods," "vape pens," "vapes," and "tank systems." 

2. E-cigarettes represent an evolution in a long history 
of tobacco products in the United States, including 
conventional cigarettes. 

3. In May 2016, the Food and Drug Administration 
issued the deeming rule, exercising its regulatory 
authority over e-cigarettes as a tobacco product. 

Chapter 2. Patterns of E-Cigarette Use Among U.S. Youth and 
Young Adults 

Among youth and young adults, rates of ever and 
past-30-day use of e-cigarettes have increased since the ear
liest e-cigarette surveillance efforts in 2011. According to 
the National Youth Tobacco Survey (NYTS), both ever use 
and past-30-day use of e-cigarettes have increased greatly 
among youth from 2011 to 2015 (Figures 1 and 2) (CDC 
2013; Ambrose et al. 2014; Lippert 2015). Among young 
adults (18-24 years of age), the prevalence of ever use 
more than doubled from 2013 to 2014 (Figure 3; National 
Adult Tobacco Survey [NATS], 2013-2014, unpublished 
data). Figures 5 and 6 compare the prevalence of ever and 
current e-cigarette use among middle school students, 
high school students, young adults (18-24 years of age), 
and adults (~25 years of age). Data for 2015 were not avail
able for young adults and adults at the time this report was 
prepared; however, these trends are alarming and warrant 
continued surveillance. 

Among youth, e-cigarette use increases with age 
and is highest among Hispanics and Whites (Tables 2.la, 

2.lb). 1 Among young adults, e-cigarette use is higher 
among males than females and lowest among Blacks and 
those with a college education (Table 2.4a). Continued 
research is necessary to monitor patterns of e-cigarette use 
across population groups by gender, age, race/ethnicity, 
and education, as well as sociodemographic characteris
tics for which disparities in tobacco use have previously 
been noted, including geography (e.g., subnational data 
at the state or local levels), sexual orientation and gender 
identity (e.g., lesbian, gay, bisexual, and transgender), 
disability/limitation, and socioeconomic status (e.g., 
household income, poverty status) (CDC 2014; Johnson 
et al. 2016). 

According to data from the Monitoring the Future 
(MTF) study, in 2015, among youth, past-30-day exclu
sive use of e-cigarettes (6.7%, 10.4%, and 10.4% in 8th, 
10th, and 12th grades, respectively) is more common 
than exclusive use of conventional cigarettes (1.4%, 2.2%, 
and 5.3% in those grades) or dual use of e-cigarettes and 

1AII tables that are cross-referenced in this Executive Summary can be found in the full report 
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Figure 5 Percentage of middle school students, high school students, young adults (18-24 years of age), and 
adults (~25 years of age) who currentlya use e-cigarettes 
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Source: Centers for Disease Control and Prevention, unpublished data (NYTS 2014, 2015; data: NATS 2013-2014). 
aFor middle school and high school students (NYTS 2014, 2015), current use included those who reported using e-cigarettes on 
1 or more days in the past 30 days. For young adults and adults (NATS 2013-2014), current use included those who reported they had 
heard of, tried, and used e-cigarettes every day, some days, or rarely at the time of the interview. 
b2013-2014 NATS data for young adults and adults were the latest data available when this Surgeon General's report was prepared. 

conventional cigarettes (2.4%, 3.5%, and 5.8%) (Figure 7). 
However, among young adults 18-24 years of age, exclu
sive use of conventional cigarettes surpasses exclusive use 
of e-cigarettes and dual use of both products, according to 
data from the NATS (Figure 3; Table 2.8b). In 2013-2014, 
9.6% of young adults were exclusive past-30-day conven
tional cigarette smokers, compared to 6.1 % who were 
exclusive past-30-day e-cigarette users, and 7.5% who 
were past-30-day dual users. 

Five longitudinal studies to date (Leventhal et al. 
2015; Primack et al. 2015; Wills et al. 2016; Barrington
Trimis et al. 2016; Unger et al. 2016) suggest that 
e-cigarette use is related to the onset of other tobacco 
product use among youth and young adults, including 
cigarette smoking and other combustible tobacco product 
use (e.g., cigar and hookah use). However, these studies 
are limited in their ability to distinguish experimental 

6 Executive Summary 

conventional cigarette smokers from regular conventional 
cigarette smokers at follow-up. Therefore, more studies are 
needed to elucidate the nature of any true causal relation
ship between e-cigarette and combustible tobacco product 
use. Additionally, investigation of whether e-cigarette 
use is related to other types of substance use (e.g., mari
juana, alcohol) might help distinguish the extent to which 
e-cigarette use may precede or follow other forms of sub
stance use in the context of the common liability/vulner
ability model (Vanyukov et al. 2012). 

The most commonly cited reasons that youth and 
young adults report using e-cigarettes include curiosity 
(Schmidt et al. 2014; Biener and Hargraves 2015; Biener 
et al.2015; Kong et al.2015; McDonald and Ling 2015; Suris 
et al. 2015; Sutfin et al. 2015), flavorings/taste (Ambrose 
et al. 2015; University of Michigan 2015), use as a less 
harmful/less toxic alternative to conventional cigarettes 
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Figure 6 Percentage of middle school students, high school students, young adults (18-24 years of age), and 
adults (~25 years of age) who have eve~ used e-cigarettes 
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Source: Centers for Disease Control and Prevention, unpublished data (NYTS 2014, 2015; data: NATS 2013-2014). 
aFor middle school and high school students (NYTS 2014, 2015), ever use included those who reported using an e-cigarette, even 
once or twice. For young adults and adults (NATS 2013-2014), ever use included those who reported they had heard of and tried 
e-cigarettes. 
b2013-2014 NATS data for young adults and adults were the latest data available when this Surgeon General's report was prepared. 

(Peters et al. 2013; Tucker et al. 2014; Ambrose et al. 2015; 
Kong et al. 2015; McDonald and Ling 2015; Sutfin et al. 
2015), and avoidance of indoor smoking restrictions or dis
turbing people with secondhand smoke from conventional 
cigarettes (Tucker et al. 2014; Ambrose et al. 2015; Kong 
et al. 2015; McDonald and Ling 2015; Suris et al. 2015; 
Sutfin et al. 2015). Using e-cigarettes as an aid to con
ventional cigarette smoking reduction/cessation (Li et al. 
2013; Schmidt et al. 2014; Tucker et al. 2014) does not 
appear to be a primary reason for use among youth and 
young adults. Youth and young adult smokers cite lack 
of satisfaction (Kong et al. 2015), poor taste (Pepper et al. 
2014; Kong et al. 2015), and cost (Pepper et al. 2014; Kong 
et al. 2015) as reasons for discontinuing e-cigarette use. 
Additional research is needed to examine how reasons 
for use, including the appeal of flavored e-cigarettes, are 

causally related to the ·onset and progression of e-cigarette 
use among youth and young adults. 

Conclusions 

1. Among middle and high school students, both ever 
and past-30-day e-cigarette use have more than tri
pled since 2011. Among young adults 18-24 years 
of age, ever e-cigarette use more than doubled from 
2013 to 2014 following a period of relative stability 
from 2011 to 2013. · 

2. The most recent data available show that the preva
lence of past-30-day use of e-cigarettes was similar 
among high school students (16% in 2015, 13.4% in 
2014) and young adults 18-24 years of age (13.6% 
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Figure 7 Percentage of students in grades 8, 10, and 12 who used e-cigarettes and cigarettes in the past 30 days; 
Monitoring the Future (MTF) 2015 
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Source: University of Michigan, Institute for Social Research, unpublished data (data: MTF 2015). 
Note: Questions on e-cigarette use were asked on four of six questionnaire forms. Data presented here are based on those four forms 
only. 

in 2013-2014) compared to middle school students 
(5.3% in 2015, 3.9% in 2014) and adults 25 years of 
age and older (5.7% in 2013-2014). 

3. Exclusive, past-30-day use of e-cigarettes among 
8th-, 10th-, and 12th-grade students (6.8%, 10.4%, 
and 10.4%, respectively) exceeded exclusive, 
past-30-day use of conventional cigarettes in 2015 
(1.4%, 2.2%, and 5.3%, respectively). In contrast
in 2013-2014 among young adults 18-24 years of 
age-exclusive, past-30-day use of conventional cig
arettes (9.6%) exceeded exclusive, past-30-day use of 
e-cigarettes (6.1 %). For both age groups, dual use of 
these products is common. 

4. E-cigarette use is strongly associated with the use of 
other tobacco products among youth and young adults, 
particularly the use of combustible tobacco products. 
For example, in 2015, 58.8% of high school students 
who were current users of combustible tobacco prod
ucts were also current users of e-cigarettes. 

5. Among youth-older students, Hispanics, and 
Whites are more likely to use e-cigarettes than 
younger students and Blacks. Among young 
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adults-males, Hispanics, Whites, and those with 
lower levels of education are more likely to use 
e-cigarettes than females, Blacks, and those with 
higher levels of education. 

6. The most commonly cited reasons for using 
e-cigarettes among both youth and young adults are 
curiosity, flavoring/taste, and low perceived harm 
compared to other tobacco products. The use of 
e-cigarettes as an aid to quit conventional cigarettes 
is not reported as a primary reason for use among 
youth and young adults. 

7. Flavored e-cigarette use among young adult current 
users (18-24 years of age) exceeds that of older adult 
current users (25 years of age and older). Moreover, 
among youth who have ever tried an e-cigarette, a 
majority used a flavored product the first time they 
tried an e-cigarette. 

8. E-cigarette products can be used as a delivery 
system for cannabinoids and potentially for other 
illicit drugs. More specific surveillance measures are 
needed to assess the use of drugs other than nicotine 
in e-cigarettes. 
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Chapter 3. Health Effects of E-Cigarette Use Among U.S. Youth 
and Young Adults 

There is little doubt that the use of e-cigarettes by 
youth and young adults represents self-administration of 
the drug nicotine, and this self-administration of nicotine 
puts youth at risk for addiction and many related harmful 
consequences. Animal research indicates adolescent 
brains are particularly sensitive to nicotine's effects, such 
that subsequent self-administration is more likely, and 
that same literature indicates that this age group is at risk 
for a constellation of nicotine-induced neural and behav
ioral alterations (Table A3.l-4 in Appendix 3.1). Studies of 
the effects of maternal smoking of conventional cigarettes 
during pregnancy, coupled with preclinical literature (e.g., 
animal studies) examining the effects of administration of 
nicotine during pregnancy, suggest that e-cigarette use by 
mothers during pregnancy could present a wide variety of 
risks to fetal, infant, and child brain development. 

Users of e-cigarettes risk respiratory exposure to a 
variety of aerosolized chemicals, including solvents and fla
vorants added intentionally to e-liquids, adulterants added 
unintentionally, and other toxicants produced during the 
heating/aerosolization process (see the section on "Effects 
of the Inhalation of Aerosol Constituents Other than 
Nicotine" in Chapter 3). The health impacts of frequent 
exposure to the toxicants in e-cigarette aerosol are not well 
understood, though several are known carcinogens. The 
detection and level of these carcinogens depend on several 
factors, including the concentration of the e-liquid and the 
strength of the heating device, Although adults report using 
e-cigarettes as a cessation device, the evidence supporting 
the effectiveness of e-cigarettes as an aid for quitting con
ventional cigarettes remains unproven (Bullen et al. 2013; 
Caponnetto et al. 2013; Grana et al. 2014b) and nonexistent 
among youth (Bullen et al. 2013; Caponnetto et al. 2013; 
Grana et al. 2014b). 

Further research is warranted to focus on the 
characteristics of e-cigarette devices, the constituents 
of e-liquids, and the user behaviors that can influence 
the yield of nicotine and other toxicants (Shihadeh and 
Eissenberg 2015). This close focus includes providing 
details of devices (e.g., voltage of the power supply, heating 
element resistance) and components of e-liquids (e.g., 
propylene glycol, vegetable glycerin, other additives), and 
measuring user puff topography. Standardization of pro
cedures for producing and delivering the aerosol is likely a 
necessary component of at least some in vivo and in vitro 
work. Preclinical work examining the effects of e-cigarette 
aerosols is a clear research need and, again, the standard
ization of procedures for production and delivery of the 

aerosol is necessary. To enhance relevance, the parameters 
of aerosol production should span the range of those seen 
with humans (Shihadeh and Eissenberg 2011). 

The huge variety of products of different origin 
and design, the rapid appearance of new products, and 
the varied ways in which consumers use these products 
make the development of standard measurement condi
tions challenging (Famele et al. 2015), Accordingly, more 
research is needed to understand how different design fea
tures relate to potential toxicity-for example, how var
ious compounds in e-cigarettes are affected by heating, 
changes in chemical composition, or pH; to what extent 
these compounds are absorbed into the bloodstream; and 
how additives to the e-liquid affect the bioavailability of 
these compounds, among other considerations. Research 
is also needed to understand whether potential health risks 
may be ameliorated by changes in product engineering. 

Conclusions 

1. Nicotine exposure during adolescence can cause addic
tion and can harm the developing adolescent brain. 

2. Nicotine can cross the placenta and has known effects 
on fetal and postnatal development. Therefore, nico
tine delivered by e-cigarettes during pregnancy can 
result in multiple adverse consequences, including 
sudden infant death syndrome, and could result in 
altered corpus callosum, deficits in auditory pro
cessing, and obesity. 

3. E-cigarettes can expose users to several chemicals, 
including nicotine, carbonyl compounds, and vol
atile organic compounds, known to have adverse 
health effects. The health effects and potentially 
harmful doses of heated and aerosolized constituents 
of e-cigarette liquids, including solvents, flavorants, 
and toxicants, are not completely understood. 

4. E-cigarette aerosol is not harmless "water vapor," 
although it generally contains fewer toxicants than 
combustible tobacco products. 

5. Ingestion of e-cigarette liquids containing nicotine 
can cause acute toxicity and possibly death if the 
contents of refill cartridges or bottles containing 
nicotine are consumed. 
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Chapter 4. Activities of the E-Cigarette Companies 

Although the e-cigarette marketplace is complicated 
by the differences in brands that are owned by tobacco 
companies versus independent brands, e-cigarette com
panies continue to change and influence the manufac
turing, price, marketing and promotion, and distribution 
of e-cigarette products and accessories. The e-cigarette 
market continues to grow, with projected sales of $3.5 bil
lion in 2015. Consolidation of e-cigarette companies has 
been rapid, with the first major merger taking place in 
2012. These mergers and acquisitions are likely to con
tinue, but the rate of consolidation may slow down as 
sales of "cigalikes" (products that resemble cigarettes) 
have recently decelerated, and "vape shops" could have 
the potential to influence the e-cigarette marketplace 
based on the current structure of the marketplace and 
regulatory landscape. Chapter 4 shows that many of the 
marketing techniques used by e-cigarette companies are 
similar to those used by the tobacco industry for conven
tional cigarettes, and that awareness by youth and young 
adults of this marketing, and their levels of exposure to 
it, is high. Further, tracking marketing expenditures and 
product sales is difficult because of the rapidly changing 
venues, including "vape shops," use of social media and 
online advertising, and limited regulation of marketing. 

Conclusions 

1. The e-cigarette market has grown and changed 
rapidly, with notable increases in total sales of 
e-cigarette products, types of products, consolida
tion of companies, marketing expenses, and sales 
channels. 

2. Prices of e-cigarette products are inversely related 
to sales volume: as prices have declined, sales have 
sharply increased. 

3. E-cigarette products are marketed in a wide variety 
of channels that have broad reach among youth and 
young adults, including television, point-of-sale, 
magazines, promotional activities, radio, and the 
Internet. 

4. 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. 

Chapter 5. E-Cigarette Policy and Practice Implications 

Chapters 1-4 document the particular challenges 
posed by the rapid emergence and dynamic nature of 
e-cigarette use among youth and young adults. The prin
ciples and strategies articulated in the 2014 Surgeon 
General's report and prior reports are also relevant to 
e-cigarettes. The 2014 report was written not long after 
the use of e-cigarettes began to surge dramatically; that 
report emphasized the need for rapid elimination of con
ventional cigarettes and other combustible tobacco prod
ucts, but did not discuss strategies to minimize adverse 
effects among youth and young adults (USDHHS 2014). 
Building on this foundation, Chapter 5 sets out an evi
dence-based strategy for the future. It describes recom
mendations related to e-cigarettes that can be taken at 
the state and local levels to address e-cigarette use among 
youth and young adults, such as: 

• Incorporating e-cigarettes into smokefree policies; 

• Preventing access to e-cigarettes by youth; 
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• Significant increases in tax and price; 

• Retail licensure; 

• Regulation of e-cigarette marketing that is likely to 
attract youth and young adults, to the extent feasible 
under the law; and 

• Educational initiatives targeting this population. 

Conclusions 

1. The dynamic nature of the e-cigarette landscape 
calls for expansion and enhancement of tobacco
related surveillance to include (a) tracking patterns 
of use in priority populations; (b) monitoring the 
characteristics of the retail market; (c) examining 
policies at the national, state, local, tribal, and ter
ritorial levels; (d) examining the channels and mes
saging for marketing e-cigarettes in order to more 
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fully understand the impact future regulations 
could have; and (e) searching for sentinel health 
events in youth and young adult e-cigarette users, 
while longer-term health consequences are tracked. 

2. Strategic, comprehensive research is critical to 
identify and characterize the potential health risks 
from e-cigarette use, particularly among youth and 
young adults. 

3. The adoption of public health strategies that are pre
cautionary to protect youth and young adults from 
adverse effects related to e-cigarettes is justified. 

4. A broad program of behavioral, communications, 
and educational research is crucial to assess how 
youth perceive e-cigarettes and associated mar
keting messages, and to determine what kinds of 
tobacco control communication strategies and 
channels are most effective. 

The Call to Action 

Finally, the Call to Action is issued to accelerate 
policies and approaches that can reduce the public health 
threat posed by e-cigarette use among young people. It 
offers a list of goals and evidence-based strategies designed 
to reduce the public health threat posed by e-cigarette use 
among youth and young adults. 

Goal 1. First, Do No Harm 

• Strategy JA. Implement a comprehensive strategy 
to address e-cigarettes that will avoid adverse con
sequences and give careful consideration to the 
risks for youth and young adults. This can be done 
by including e-cigarettes in policies and programs 
related to conventional cigarette smoking at the 
national, state, local, tribal, and territorial levels. 

• Strategy 1B. Provide consistent and evidence
based messages about the health risks of e-cigarette 
use and exposure to secondhand aerosol from 
e-cigarettes. 

£-Cigarette Use Among Youth and Young Adults 

5. Health professionals represent an important 
channel for education about e-cigarettes, particu
larly for youth and young adults. 

6. Diverse actions, modeled after evidence-based 
tobacco control strategies, can be taken at the 
state, local, tribal, and territorial levels to address 
e-cigarette use among youth and young adults, 
including incorporating e-cigarettes into smoke
free policies; preventing the access of youth to 
e-cigarettes; price and tax policies; retail licensure; 
regulation of e-cigarette marketing that is likely to 
attract youth and young adults, to the extent feasible 
under the law; and educational initiatives targeting 
youth and young adults. Among others, research 
focused on policy, economics, and the e-cigarette 
industry will aid in the development and imple
mentation of evidence-based strategies and best 
practices. 

Goal 2. Provide Information About 
the Dangers of E-Cigarette Use 
Among Youth and Young Adults 

• Strategy 2A. Educate parents, teachers, coaches, 
and other influencers of youth about the risks of 
e-cigarette use among youth and young adults. 

• Strategy 2B. Educate health professionals about 
the risks of e-cigarette use among youth and young 
adults. 

Goal 3. Continue to Regulate 
E-Cigarettes at the Federal Level to 
Protect Public Health 

• Strategy 3A. Implement FDA regulatory authority 
over the manufacturing, marketing, and distribu
tion of e-cigarettes. 

• Strategy 3B. Reinforce other federal agencies as 
they implement programs and policies to address 
e-cigarettes. 

Executive Summary 11 
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Goal 4. Promote Programs and 
Policies at the State and Local 
Levels to Prevent E-Cigarette Use 
Among Youth and Young Adults 

• Strategy 4A. State, local, tribal, and territorial 
governments should implement population-level 
strategies to reduce e-cigarette use among youth 
and young adults, such as including e-cigarettes 
in smokefree indoor air policies, restricting youth 
access to e-cigarettes in retail settings, licensing 
retailers, and establishing specific package 
requirements. 

• Strategy 4B. Coordinate, evaluate, and share best 
practices from state and local entities that have imple
mented programs and policies to address e-cigarette 
use among youth and young adults. 

Summary 

We know a great deal about what works to effec
tively prevent tobacco use among young people (USDHHS 
2012). Now we must apply these strategies toe-cigarettes
and continue to apply them to other tobacco products. To 
achieve success, we must work together, aligning and coordi
nating efforts across a wide range of stakeholders, including 
individuals and families; public health professionals and 

12 Executive Summary 

Goal 5. Curb Advertising and 
Marketing that Encourages 
Youth and Young Adults to Use 
E-Cigarettes 

• Strategy SA. Curb e-cigarette advertising and mar
keting that are likely to attract youth and young 
adults. 

• Strategy 5B. Urge the e-cigarette companies to 
stop advertising and marketing that encourages and 
glamorizes e-cigarette use among youth and young 
adults. 

Goal 6. Expand Surveillance, 
Research, and Evaluation Related 
to E-Cigarettes 

• Strategy 6A. Improve the quality, timeliness, and 
scope of e-cigarette surveillance, research, and 
evaluation. 

• Strategy 6B. Address surveillance, research, and 
evaluation gaps related to e-cigarettes. 

clinicians; federal, state, local, tribal, and territorial govern
ments; public health agencies; and researchers. We must 
protect our nation's young people from a lifetime of nic
otine addiction and associated problems by immediately 
addressing e-cigarettes as an urgent public health problem. 
Now is the time to take action. 
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E-Cigarette Use Among Youth and 
Young Adults 
A Report of the Surgeon General 

Fact Sheet 
This Surgeon General's report comprehensively reviews the public health issue of e-cigarettes and their impact on U.S. youth and young adults. 

Studies highlighted in the report cover young adolescents (11-14 years of age); adolescents (15-17 years of age); and/or young adults (18-25 years 

of age). Scientific evidence contained in this report supports the following facts: 

E-cigarettes are a rapidly emerging and diversified 
product class. These devices typically deliver nicotine, 
flavorings, and other additives to users via an inhaled 
aerosol. These devices are referred to by a variety of 
names, including "e-cigs:'"e-hookahs:' "mods:' "vape 
pens:'"vapes:' and "tank systems:• 

E-cigarettes are battery-powered devices that heat a liquid 

into an aerosol that the user inhales. 

The liquid usually has nicotine, which comes from tobacco; 

fiavoring; and other additives. 

E-cigarette products can also be used as a delivery system for 

marijuana and other illicit drugs. 

E-cigarettes are now the most commonly used tobacco 
product among youth, surpassing conventional cigarettes 
in 2014. E-cigarette use is strongly associated with the use 
of other tobacco products among youth and young adults, 
including cigarettes and other burned tobacco products. 

In 2015, more than 3 million youth in middle and high school, 

including about 1 of every 6 high school students, used e-cigarettes 

in the past month. More than a quarter of youth in middle and high 

school have tried e-cigarettes. 

Among high school students, e-cigarette use is higher among males, 

whites, and Hispanics than among females and African-Americans. 

There ls a strong association between the use of e-clgarettes, 
cigarettes, and the use of other burned tobacco products by young 

people. In 2015, for example, nearly 6 of 10 high school cigarette 

smokers also used e-cigarettes. 

Research has found that youth who use a tobacco product, such as 

e-cigarettes, are more likely to go on to use other tobacco products 

like cigarettes. 

E-cigarette use among youth and young adults has 
become a public health concern. In 2014, current use 
of e-cigarettes by young adults 18-24 years of age 
surpassed that of adults 25 years of age and older. 

Among young adults 18-24 years of age, e-cigarette use more than 

doubled from 2013 to 2014. As of 2014, more than one-third of 

young adults had tried e-cigarettes. 

The most recent data available show that the prevalence of past 

30-day use of e-cigarettes was 13.6% among young adults (2014) 

and 16.0% among high school students (2015). 

The most recent data available show that the prevalence of past 

30-day use of e-cigarettes is similar among middle school students 

(5.3%) and adults 25 years of age and older (S.7%). 

Among young adults, e-cigarette use is higher among males, whites 

and Hispanics, and those with less education. 

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. 

Many e-cigarettes contain nicotine, which is highly addictive. 

The brain is the last organ in the human body to develop fully. 

Brain development continues until the early to mid-20s. Nicotine 

exposure during periods of significant brain development, such as 

adolescence, can disrupt the growth of brain circuits that control 

attention, learning, and susceptibility to addiction. 

The effects of nicotine exposure during youth and young adulthood 

can be long-lasting and can include lower impulse control and 

mood disorders. 

The nicotine in e-cigarettes and other tobacco products can prime 

young brains for addiction to other drugs, such as cocaine and 

methamphetamine. 
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Nicotine can cross the placenta and affect fetal and postnatal 

development. Nicotine exposure during pregnancy can result in 

multiple adverse consequences, including sudden infant death 

syndrome (SIDS). 

Ingestion of e-cigarette liquids containing nicotine can cause acute 

toxicity and possible death if the contents of refill cartridges or 

bottles containing nicotine are consumed. 

E-cigarette aerosol is not harmless. It can contain harmful 
and potentially harmful constituents including nicotine. 
Nicotine exposure during adolescence can cause addiction 
and can harm the developing adolescent brain. 

The constituents of e-cigarette liquids can include solvents, 

flavorants, and toxicants. 

The aerosol created bye-cigarettes can contain ingredients that are 

harmful and potentially harmful to the public's health, including: 

nicotine; ultrafine particles; flavorings such as diacetyl, a chemical 

linked to serious lung disease; volatile organic compounds such as 

benzene, which is found in car exhaust; and heavy metals, such as 

nickel, tin, and lead. 

E-cigarettes are marketed by promoting flavors and using 
a wide variety of media channels and approaches that 
have been used in the past for marketing conventional 
tobacco products to youth and young adults. 

E-cigarettes are an estimated $3.5 billion business in the United 

States. In 2014, e-cigarette manufacturers spent $125 million 

advertising their products in the U.S. 

In 2014, more than 7 of 10 middle and high school students said 

they had seen e-cigarette advertising. Retail stores were the most 

frequent source of this advertising, followed by the internet, TV 

and movies, and magazines and newspapers. 

The 2012 Surgeon General's Report on tobacco use among youth 

and young adults found that tobacco product advertising causes 

young people to start using tobacco products. Much of today's 

e-cigarette advertising uses approaches and themes similar to those 

that were used to promote conventional tobacco products. 

E-cigarettes are available in a wide variety offiavors, including many 

that are especially appealing to youth. More than 85% of e-cigarette 

users ages 12-17 use fiavored e-cigarettes, and fiavors are the 

leading reason for youth use. More than 9 of 10 young adult 

e-cigarette users said they use e-cigarettes flavored to taste 

like menthol, alcohol, fruit, chocolate, or other sweets. 

Action can be taken at the national, state, local, tribal and 
territorial levels to address e-cigarette use among youth 
and young adults. Actions could include incorporating 
e-cigarettes into smokefree policies, preventing access 
toe-cigarettes by youth, price and tax policies, retail 
licensure, regulation of e-cigarette marketing likely 
to attract youth, and educational initiatives targeting 
youth and young adults. 

The Food and Drug Administration (FDA) now regulates the 

manufacturing, importing, packaging, labeling, advertising, 

promotion, sale, and distribution of e-cigarettes. 

In August 2016, FDA began enforcing a ban on vending 

machine sales unless in adult-only facilities and a ban on 

free samples and sales to minors. 

Parents, teachers, health care providers, and others who 

infiuence youth and young adults can advise and inform them 

of the dangers of nicotine; discourage youth tobacco use in any 

form, including e-cigarettes; and set a positive example by being 

tobacco-free themselves. 

Citation: U.S. Department of Health and Human Services. £-Cigarette Use 
Among Youth and Young Adults: A Report of the Surgeon General-Executive 
Summary. Atlanta, GA: U.S. Department of Health and Human Services, Centers 

for Disease Control and Prevention, National Center for Chronic Disease Prevention 
and Health Promotion, Office on Smoking and Health, 2016 

Website: E-cig a rettes.S u rg eong en era I .gov 
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Surgeon General's Advisory on E-cigarette Use Among 
Youth 

I, Surgeon General of the United States Public Health SeNice, VADM Jerome Adams, am emphasizing the importance 

of protecting our children from a lifetime of nicotine addiction and associated health risks by immediately addressing the 

epidemic of youth e-cigarette use. The recent surge in a-cigarette use among youth, which has been fueled by new 

types of a-cigarettes that have recently entered the market, is a cause for great concern. We must take action now to 

protect the health of our nation's young people. 

KNOW THE RISKS. TAKE ACTION, PROTECT OUR KIDS. 

The E-cigarette Epidemic Among Youth 

Considerable progress has been made in reducing cigarette smoking among our nation's youth. 1 However, the 
tobacco product landscape continues to evolve to include a variety of tobacco products, including smoked, 
smokeless, and electronic products, such as e-cigarettes.2 E-cigarettes are designed to deliver nicotine, 
flavorings, and other additives to the user via an inhaled aerosol.' 

E-cigarettes entered the U.S. marketplace around 2007, and since 2014, they have been the most commonly 
used tobacco product among U.S. youth.' E-cigarette use among U.S. middle and high school students increased 
900% during 2011-2015, before declining for the first time during 2015-2017.3 However, current e-cigarette use 
increased 78% among high school students during the past year, from 11.7% in 2017 to 20.8% in 2018.4 In 2018, 
more than 3.6 million U.S. youth, including 1 in 5 high school students and 1 in 20 middle school students, 
currently use e-cigarettes.4 

E-cigarette aerosol is not harmless.' Most e-cigarettes contain nicotine -the addictive drug in regular cigarettes, 
cigars, and other tobacco products.' Nicotine exposure during adolescence can harm the developing brain -
which continues to develop until about age 25.' Nicotine exposure during adolescence can impact learning, 
memory, and attention.'·' Using nicotine in adolescence can also increase risk for future addiction to other 
drugs. 1•2 In addition to nicotine, the aerosol that users inhale and exhale from e-cigarettes can potentially expose 
both themselves and bystanders to other harmful substances, including heavy metals, volatile organic 
compounds, and ultrafine particles that can be inhaled deeply into the lungs.' 

Many e-cigarettes also come in kid-friendly flavors. In addition to making e-cigarettes more appealing to young 
people, 5 some of the chemicals used to make certain flavors may also have health risks.' E-cigarettes can also be 
used to deliver other drugs, including marijuana.' In 2016, one-third of U.S. middle and high school students who 
ever used e-cigarettes had used marijuana in e-cigarettes.6 

For adults, e-cigarettes may have the potential to reduce risk for current smokers if they completely transition from 
cigarettes toe-cigarettes; however, a majority of adults who use e-cigarettes also smoke cigarettes.7 For youth, 
the use of multiple tobacco products puts youth at even greater risk for addiction and tobacco-related harms.1·2 

Moreover, a 2018 National Academy of Sciences, Engineering, and Medicine report concluded that there was 
moderate evidence that e-cigarette use increases the frequency and intensity of cigarette smoking in the future. 7 

But any e-cigarette use among young people is unsafe, even if they do not progress to future cigarette smoking. 2 

E-cigarettes Come in Many Shapes and Sizes 

E-cigarettes are a rapidly changing product class, and are known by many different names, including "e-cigs," "e
hookahs," "mods," and "vape pens."' Recently, a new type of e-cigarette has become increasingly popular among 
our nation's youth due to its minimal exhaled aerosol, reduced odor, and small size, making it easy to conceal.' 
Many of these new e-cigarettes look like a USB flash drive, among other shapes. One of the most commonly sold 
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USB flash drive shaped a-cigarettes is JUUL, which experienced a 600% surge in sales during 2016-2017, giving 
it the greatest market share of any e-cigarette in the U.S. by the end of 2017. 9 Other companies are now also 
starting to sell a-cigarettes that look like USB flash drives. 

All JUUL a-cigarettes have a high level of nicotine. A typical JUUL cartridge, or "pod," contains about as much 
nicotine as a pack of 20 regular cigarettes. 10 These products also use nicotine salts, which allow particularly high 
levels of nicotine to be inhaled more easily and with less irritation than the free-base nicotine that has traditionally 
been used in tobacco products, including e-cigarettes. This is of particular concern for young people, because it 
could make it easier for them to initiate the use of nicotine through these products and also could make it easier to 
progress to regular a-cigarette use and nicotine dependence. However, despite these risks, approximately two
thirds of JUUL users aged 15-24 do not know that JUUL always contains nicotine. 11 

You Can Take Action 

We must take aggressive steps to protect our children from these highly potent products that risk exposing a new 
generation of young people to nicotine.2·7 The bad news is that e-cigarette use has become an epidemic among 
our nation's young people. However, the good news is that we know what works to effectively protect our kids 
from all forms of tobacco product use, including e-cigarettes.1·2·12 We must now apply these strategies toe
cigarettes, including USB flash drive shaped products such as JUUL. To achieve success, we must work 
together, aligning and coordinating efforts across both old and new partners at the national, state, and local 
levels. Everyone can play an important role in protecting our nation's young people from the risks of e-cigarettes. 

Information for Parents 

• You have an important role to play in addressing this public health epidemic. 
• Learn about the different shapes and types of a-cigarettes and the risks of all forms of a-cigarette use for young 

people at https://e-cigarettes.surgeongeneral.gov/. 
• Set a good example by being tobacco-free. If you use tobacco products, it's never too late to quit. Talk to a 

healthcare professional about quitting all forms of tobacco product use. For free help, visit smokefree.gov or 
call 1-800-QUIT-NOW. 

• Adopt tobacco-free rules, including a-cigarettes, in your home and vehicle. 
• Talk to your child or teen about why e-cigarettes are harmful for them. It's never too late. 
• Get the Surgeon General's tip sheet for parents, Talk With Your Teen About E-cigarettes, at https://e

cigarettes.surgeongeneral.qov/. Start the conversation early with children about why a-cigarettes, including 
JUUL, are harmful for them. 

• Let your child know that you want them to stay away from all tobacco products, including a-cigarettes, because 
they are not safe for them. Seek help and get involved. 

o Set up an appointment with your child's health care provider so that they can hear from a medical 
professional about the health risks of tobacco products, including a-cigarettes. 

o Speak with your child's teacher and school administrator about enforcement of tobacco-free school 
policies and tobacco prevention curriculum. 

o Encourage your child to learn the facts and get tips for quitting tobacco products at 
Teen.smokefree.gov. 

Information for Teachers 

• You have an important role to play in addressing this public health epidemic. 
• Learn about the different shapes and types of a-cigarettes and the risks of all forms of a-cigarette use, 

including JUUL, for young people at https://e-cigarettes.surgeongeneral.gov/. 

• Develop, implement, and enforce tobacco-free school policies and prevention programs that are free from 

tobacco industry influence, and that address all types of tobacco products, including a-cigarettes. 
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• Engage your students in discussions about the dangers of a-cigarette use. To help you, the Food and 

Drug Administration (FDA), and Scholastic, developed free resources for teachers. These materials can 

be found at www.scholastic.com/youthvapinqrisks. 

Information for Health Professionals 

• You have an important role to play in addressing this public health epidemic. 
• Learn about the different shapes and types of a-cigarettes and the risks of all forms of a-cigarette use, 

including JUUL, for young people at https://e-cigarettes.surgeongeneral.gov/. 

• Ask about a-cigarettes, including small, discreet devices such as JUUL, when screening patients for the 

use of any tobacco products. 

• Educate patients about the risks of all forms of tobacco product use, including a-cigarettes, for young 

people. 

• Encourage patients to quit. For free help, patients can visit smokefree.gov or call 1-800-QUIT-NOW. 

Information for States, Communities, Tribes, and Territories 

• You have an important role to play in addressing this public health epidemic. 

• Implement evidence-based population-level strategies to reduce e-cigarette use among young people, 

such as including a-cigarettes in smoke-free indoor air policies, restricting young peoples' access toe

cigarettes in retail settings, licensing retailers, implementing price policies, and developing educational 

initiatives targeting young people. 

• Implement strategies to curb a-cigarette advertising and marketing that are appealing to young people. 

• Implement strategies to reduce access to flavored tobacco products by young people. 

KNOW THE RISKS. TAKE ACTION. PROTECT OUR KIDS. 
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r;"iTaa Centers for Disease 
~ . Control and Prevention 

Smoking & Tobacco Use 

Quick Facts on the Risks of £-cigarettes for Kids, Teens, 
and Young Adults 

What's the Bottom Line on the Risks of E-cigarettes for 
Kids, Teens, and Young Adults? 

• The use of e-cigarettes is unsafe for kids, teens, and young adults. 

• Most e-cigarettes contain nicotine. Nicotine is highly addictive and can 

harm adolescent brain development, which continues into the early to 
mid-20s.1 

• E-cigarettes can contain other harmful substances besides nicotine. 

• Young people who use e-cigarettes may be more likely to smoke cigarettes 
in the future. 

What Are E-cigarettes? 

• E-cigarettes are electronic devices that heat a liquid and produce an aerosol, or mix of small particles in the air. 

• E-cigarettes come in many shapes and sizes. Most have a battery, a heating element, and a place to hold a liquid. 

• Some e-cigarettes look like regular cigarettes, cigars, or pipes. Some look like USB flash drives, pens, and other 

everyday items. Larger devices such as tank systems, or "mods," do not look like other tobacco products. 

• E-cigarettes are known by many different names. They are sometimes called "e-cigs," "e-hookahs," "mods," "vape 

pens," "vapes," "tank systems," and "electronic nicotine delivery systems (ENDS)." 

• Using an e-cigarette is sometimes called "vaping" or 'JUULing." 

® 
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Some e-cigarettes look like regular cigarettes, cigars, or pipes. 
Some look like USB flash drives, pens, and other everyday items. 

How Do E-cigarettes Work? 

• E-cigarettes produce an aerosol by heating a liquid that usually contains nicotine, flavorings, and other chem icals that 
help to make the aerosol. 

• The liquid used in e-cigarettes often contains nicotine and flavorings. This liquid is sometimes called "e-juice," "e
liquid," "vape juice," or "vape liquid." 

• Users inhale e-cigarette aerosol into their lungs. Bystanders can also breathe in this aerosol when the user exhales it 
into the air. 

• E-cigarette devices can be used to deliver marijuana and other drugs. 

What Is JUUL? 

@ 
2/6 



• JUUL is a brand of e-cigarette that is shaped like a USB flash drive. Like other e-cigarettes, JUUL is a battery-powered 
device that heats a nicotine-containing liquid to produce an aerosol that is inhaled. 

• All JUUL e-cigarettes have a high level of nicotine. According to the manufacturer, a single JUUL pod contains as much 
nicotine as a pack of 20 regular cigarettes.2 

• News outlets and social media sites report widespread use of JUUL by students in schools, including classrooms and 
bathrooms. 

• Although JUUL is currently the top-selling e-cigarette brand in the United States, other companies sell e-cigarettes that 

look like USB flash drives. Examples include the MarkTen Elite, a nicotine delivery device, and the PAX Era, a marijuana 
delivery device that looks like JUUL. 

• Additional information about USS-shaped e-cigarettes and actions that parents, educators, and health care providers 
can take to protect kids is available at CDC's lnfographic ■ [PDF - 1.2MB] 

Why Is Nicotine Unsafe for Kids, Teens, and Young Adults? 

• Most e-cigarettes contain nicotine-the addictive drug in regular 
cigarettes, cigars, and other tobacco products. 

• Nicotine can harm the developing adolescent brain.1 The brain keeps 

developing until about age 25. 

• Using nicotine in adolescence can harm the parts of the brain that control 
attention, learning, mood, and impulse control. 1 

• Each time a new memory is created or a new skill is learned, stronger 

connections - or synapses - are built between brain cells. Young people's 
brains build synapses faster than adult brains. Nicotine changes the way 
these synapses are formed. 

• Using nicotine in adolescence may also increase risk for future addiction 
to other drugs.1 

What Are the Other Risks of E-cigarettes for Kids, Teens, and Young Adults? 

• Scientists are still learning about the long-term health effects of e-cigarettes. 

• Some of the ingredients in e-cigarette aerosol could also be harmful to the lungs in the long-term. For example, some 

e-cigarette flavorings may be safe to eat but not to inhale because the gut can process more substances than the 
lungs.1 

• Defective e-cigarette batteries have caused some fires and explosions, a few of which have resulted in serious injuries. 

• Children and adults have been poisoned by swallowing, breathing, or absorbing e-cigarette liquid through their skin or 
eyes. 

What Is in E-cigarette Aerosol? 

• E-cigarette aerosol is NOT harmless "water vapor." 

• Thee-cigarette aerosol that users breathe from the device and exhale can contain harmful and potentially harmful 
substances, including: 

o Nicotine 

o Ultrafine particles that can be inhaled deep into the lungs 

o Flavoring such as diacetyl, a chemical linked to a serious lung disease 

o Volatile organic compounds 

o Cancer-causing chemicals 

o Heavy metals such as nickel, tin, and lead1 ® 
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• It is difficult for consumers to know what e-cigarette products contain. For example, some e-cigarettes marketed as 
containing zero percent nicotine have been found to contain nicotine.3 

Can Using E-cigarettes Lead to Future Cigarette Smoking Among Kids, Teens, and Young 
Adults? 

• Many young people who use e-cigarettes also smoke cigarettes. 1 There is some evidence that young people who use 
e-cigarettes may be more likely to smoke cigarettes in the future. 

• Specifically, a 2018 National Academy of Medicine report found that there was some evidence that e-cigarette use 
increases the frequency and amount of cigarette smoking in the future.4 

• Bute-cigarette use among young people is unsafe, even if they do not progress to future cigarette smoking. 

Aren't E-cigarettes Safer Than Cigarettes? 

• E-cigarettes expose users to fewer harmful chemicals than burned cigarettes. 1 But burned cigarettes are 
extraordinarily dangerous, killing half of all people who smoke long-term. 

• The use of any tobacco product, including e-cigarettes, is unsafe for young people. 

What Can I Do to Prevent My Child from Using E-cigarettes or to Help Them Stop? 

• Set a good example by 

being tobacco-free. If 

you use tobacco, it's 
never too late to quit. 
For free help, visit 

smokefree.gov ~ or 
call 1-800-QUIT-NOW. 

• Talk to your child or 

teen about why e
cigarettes are harmful 

for them. It's never too 

late. 

• Get the Talk With Your 

Teen About E

cigarettes ■ ~ [PDF 

- 5.2MB] tip sheet for 

parents. Start the 

conversation early with 

children about why e

cigarettes are harmful 

for them. 

• Let vour child know ® 
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that you want them to 

stay away from all 

tobacco products, 
including e-cigarettes, 

because they are not safe for them. Seek help and get involved. 

o Set up an appointment with your child's health care provider so that they can hear from a medical professional 
about the health risks of tobacco products, including e-cigarettes. 

o Speak with your child's teacher and school administrator about enforcement of tobacco-free school grounds 
policies and tobacco prevention curriculum. 

o Encourage your child to learn the facts and get tips for quitting tobacco products at Teen.smokefree.gov B . 

Where Can I Learn More? 

• Surgeon General's Advisory on E-cigarette Use Among Youth 

o Download ■ [PDF-572 KB] B 

• E-cigarettes Shaped Like Flash Drives: Information for Parents, Educators, and Health Care Providers 

• Teachers and Parents: That USB Stick Might Be an E-cigarette 

• E-cigarettes.surgeongeneral.gov B 
o Information from the Surgeon General on the risks of e-cigarettes for young people, and includes free tools such 

as a parent tip sheet for talking to teens about e-cigarettes ■ B [PDF - 5.2MB]. 

• Teen.smokefree.gov B 
o Information for teens who use tobacco products, including tips on how to quit. 

• Electronic Cigarettes 

o Basic information about e-cigarettes from CDC's Office on Smoking and Health. 

Resources 

., j 
r, I 

,. 

TEACIIERS ANO PARENTS: 
Th,11 I 'SB s,i, k ~ligh1 11 ... rn , ., it:•"""" 

E-Cigarette lnfographic 

Fact Sheet for Parents 
Download the PDF ■ [PDF 1 MB] 

or order a free hard copy 

Multimedia about E-cigarettes 

E-aGAREITES SHAPED 1DCE 
USB FLASH DRIVES: ... ... 
INFORMA110N FOi. 

PAltEHTS,, EDUCATOltS, 
AND HMl.TII CARE PROVIDERS 

E-Cigarette Fact Sheet 

Fact Sheet for Health 
Care Providers 
[PDF 964 KB] 

Know the Risks: A Youth Guide 
to E-ciga rettes Presentation 

Fact Sheet for Educators 
[PDF · 809 KB] 
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"One Brain" :30 PSA [MP3-
469KB] 
"One Brain" PSA Transcript ■ 
[PDF - 14KB] 

Sources 

"New Bra in" Print Ad 
[PDF· 3MB) 

1. US Department of Health and Human Services. £-cigarette Use Among Youth and Young Adults: A Report of the 
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2. Willett JG, Bennett M, Hair EC, et al Recognition, use and perceptions of JUUL among youth and young adults. Tobacco 
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3. Goniewicz ML, Gupta R, Lee YH, et al. Nicotine levels in electronic cigarette refill solutions: a comparative analysis of 
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2018 NYTS Data: A Startling Rise in Youth E-cigarette Use 

2018 NATIONAL YOUTH 
TOBACCO SURVEY FINDS 

CAUSE FOR CONCERN 

-

- ! 

- ------ . -

According to 2018 National Youth Tobacco Survey (NYTS) 

(https://www.cdc.gov/mmwr/volumes/67/wr/mm6745a5.htm?s_cid=mm6745a5_w) data, 
current e-cigarette use-or "vaping" -among middle and high school students increased 

alarmingly between 2017 and 2018, with over 3.6 million kids currently using e-cigarettes in 
2018. Each year, the NYTS-a nationally representative survey funded by FDA and CDC-sheds 

light on the latest rates of tobacco use among both middle and high school students. In recent 
years, e-cigarettes have become the most commonly used tobacco product by U.S. teens; 
however, rates of use generally declined between 2015 and 2017. Unfortunately, the 2018 NYTS 

data show a sharp and startling reversal of overall declines in youth tobacco use from previous 

years.1 

E-cigarette Use among High School Students 

https://www.fda.gov/tobacco-products/youth-and-tobacco/2018-nyts-data-startling-rise-youth-e-cigarette-use 
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SURGE IN YOUTH CURRENT E-CIGARETTE USE 

780/. Increase 
0 Amur,q H1ql1 

'.::,d,uul ~-tud.=.ntc: 

2017 2018 

From 2017 to 2018, current e-cigarette use-defined by use on at least one day in the past 30 

days-by high school students increased 78 percent, from 11. 7 to 20.8 percent, accounting for a 

troubling 3.05 million American high school students using e-cigarettes in 2018. In addition, 
the proportion of current e-cigarette users in high school who reported use on 20 days or more 

in the past 30-day period increased from 20 percent to 27.7 percent between 2017 and 2018.1 

Flavors: A Reason for Use 
During the one-year period between 2017 and 2018, among high school students who currently 

used e-cigarettes, use of flavored e-cigarettes increased as well. Use of any flavored e-cigarette 
went up among current users from 60.9 percent to 67.8 percent, and menthol use increased 

from 42.3 percent to 51.2 percent among all current e-cigarette users-including those using 

multiple products-and from 21.4 percent to 38.1 percent among exclusive e-cigarette users. 

Flavors in tobacco products are problematic, as they can be very appealing to youth, and are 

frequently listed as one of the top three reasons this population uses e-cigarettes. 2 ,3 

Additionally, kids whose first tobacco product was flavored are more likely to become current 

tobacco users than those whose first product was tobacco-flavored. 4 

https://www.fda.gov/tobacco-products/youth-and-tobacco/2018-nyts-data-startling-rise-youth-e-cigarette-use 
® 
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AMONG HIGH SCHOOL CURRENT E-CIGARETTE USERS -
Rise in Use of Flavors 

in 2018 
vs 

61 % in 2017 

E-cigarette Use Among Middle School Students 

SURGE IN YOUTH CURRENT E-CIGARETTE USE 

I+ 80J. Increase 
0 ~.rw,r,i:J '.•1rddl'C' 

:.,i: f 11-,c,l ·_,tudt', 1 t~. 

3.3% 

!:,+/ 
2017 

4.9% 

2018 

https://www.fda.gov/tobacco-products/youth-and-tobacco/2018-nyts-data-startling-rise-youth-e-cigarette-use 
® 
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E-cigarette use among middle school students is also on the rise, jumping 48 percent from 2017 

to 2018. Today, a total of 4.9 percent of middle school students-or 570,000 kids-are current e
cigarette users.1 

What caused this sharp increase in use? 
NITS study authors hypothesize the last year's increase in e-cigarette use among youth could be 

attributable to use of USE-flash-drive-like e-cigarettes, including JUUL, which have garnered 

popularity among youth. These products have high nicotine content; appealing flavors; and the 

ability to be easily concealed and used discreetly. 

Reasons for Concern 

E-CIGARETTE USE SURGE LED TO UPTICK IN OVERALL TOBACCO USE -
Reve rsing Previous Declines 

Cul"r'9nt UN of Arry Tob■cm Pn,duct i: :_-_·-_-_--_-_-_-_·~-~---_-_·_-_-_-·_·-_·--~~ -
.. 
• I 

j 1:-~~--~-=-~--~=---~-=-=-·_· =·--~---~-=--~=-_--=--~_-._-~..'::~~~: _...,,_ ... _""_""_--:-_---_-~··~-~~~~·■ 
Nl6 :21l16 2D11 :21l18 

Ye■rs 

The significant rise in e-cigarette use among both student populations has resulted in overall 

tobacco product use increases of 38 percent among high school students and 29 percent among 

middle school students between 2017 and 2018, negating declines seen in the previous few 

years.1 

This is a cause for concern because tobacco use is the leading cause of preventable disease and 

death in the United States and because nearly all tobacco products contain nicotine. As /.:"~ 

adolescent brains are still developing, nicotine exposure during youth and young adulthood can 0J; 
https ://www.fda.gov/tobacco-products/youth-and-tobacco/2018-nyts-data-startl ing-rise-youth-e-cigarette-use 4/6 
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change the way the brain works, leading to a lifetime of addiction and, in some cases, causing 

long-lasting effects such as increased impulsivity and mood disorders.5 Studies also find teens 

who use e-cigarettes have an increased risk of trying combustible cigarettes. 6 

While completely switching from combustible cigarettes toe-cigarettes may potentially benefit 

addicted adult smokers' health,6 no tobacco product-including e-cigarettes-is safe for youth to 

use. 

FDA is committed to protecting future generations by preventing youth access to tobacco 

products, curbing marketing of tobacco products aimed at youth, and educating teens about 

the dangers of using any tobacco product, including e-cigarettes, as well as educating retailers 

about their key role in protecting youth. Learn more: FDA's Youth Tobacco Prevention Plan 

(/tobacco-products/youth-and-tobacco/fdas-youth-tobacco-prevention-plan). 

Additional Resources 

• Youth Tobacco Use: Results from the National Youth Tobacco Survey (/tobacco

products/youth-and-tobacco/youth-tobacco-use-results-national-youth-tobacco-survey) 

• Statement from FDA Commissioner Scott Gottlieb, M.D., on new data demonstrating 

rising youth use of tobacco products and the agency's ongoing actions to confront the 

epidemic of youth e-cigarette use (/news-events/press-announcements/statement-fda

commissioner-scott-gottlieb-md-new-data-demonstrating-rising-youth-use-tobacco) 

• Vital Signs: Tobacco Product Use Among Middle and High School Students - United 

States, 2011-2018 (https://www.cdc.gov/vitalsigns/youth-tobacco-use/) 

• CDC Press Release: Results from 2018 National Youth Tobacco Survey show dramatic 

increase in e-cigarette use among youth over past year 

(https://www.cdc.gov/media/releases/2o19/po211-youth-tobacco-use-increased.html) 

• CDC MMWR: Use of Electronic Cigarettes and Any Tobacco Product Among Middle and 

High School Students - United States, 2011-2018 

(https://www.cdc.gov/mmwr /volumes/ 67 /wr /mm67 45a5.htm ?s_cid=mm67 45a5_ w) 

• National Youth Tobacco Survey 

(https://www.cdc.gov/tobacco / data_statistics/ surveys/nyts/index.htm) 

• Information on regulation of e-cigarettes and other ENDS (/tobacco-products/products

ingredients-components/vaporizers-e-cigarettes-and-other-electronic-nicotine-delivery

systems-ends) 

• FDA's Youth Tobacco Prevention Plan (/tobacco-products/youth-and-tobacco/fdas

youth-tobacco-prevention-plan) 

@) 
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• FDA's "The Real Cost" Youth E-Cigarette Prevention Campaign (/tobacco-products/real

cost-campaign) 

References V 
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r.iiTi:I Centers for Disease llliii6il Control and Prevention 

Smoking & Tobacco Use 

Outbreak of Lung Illness Associated with Using E
cigarette Products 

Investigation Notice 
Posted September 11, 2019 at 3:00pm ET 

COC. U.S. Food and Drug Administration (FDA), state and local health 
departments, and other dlnlcal and public health partners are Investigating a 
multlstate outbreak of severe pulmonary disease associated with e-clgarette 
product (devices, llqulds, refill pods, and/or cartridges) use. This Investigation 
Is ongoing and has not Identified a cause, but all reported cases have a 
history of using e-clgarette products. 

E-cigarettes are devices that deliver an aerosol to the user by heating a liquid 

that usually contains nicotine, flavorings, and other chemicals. E-cigarettes 

can also be used to deliver marijuana or other substances. 

Latest Outbreak Information 

• As of September 6, 2019, over 450 possible cases of lung illness associated with the use of e-cigarette products have 
been reported to CDC from the following 33 states and 1 U.S. territory: AR, CA, CO, CT, DE, FL, GA, IA, IL, IN, KS, KY, LA, 

MD, Ml, MN, MT, NC, NE, NJ, NM, NY, OH, OR, PA, SC, TN, TX, UT, VA, VT, WI, WV, and the U.S. Virgin Islands. These 

numbers may change frequently. 

• Six deaths have been confirmed in California, Illinois, Indiana, Kansas, Minnesota, and Oregon. 

• CDC worked with states to create a case definition to classify cases in a consistent way. State investigators determine if 

cases are confirmed or probable after examining the medical records of suspected cases and consulting with the clinical 

care team to exclude other possible causes. Unlike nationally reportable conditions, these cases are requiring clinicians 
and public health to interview patients to determine product use and individual behaviors. 

• CDC will report numbers of confirmed and probable cases once states have finalized their classification of cases. 

• We expect that states and clinicians may look back for o lder cases based on CDC's case definition. States are in the 
process of classifying current possible cases as well as older cases. 

• No evidence of infectious diseases has been identified; therefore lung illnesses are likely associated with a chemica l 

exposure. Initial published reports from the investigation point to clinical similarities among cases. Patients report e
cigarette use and similar symptoms and clinical findings. These align with the CDC health advisory released August 30, 

2019. 

• The investigation has not identified any specific substance ore-cigarette product that is linked to all cases. Many patients 

report using e-cigarette products with liquids that contain cannabinoid products, such as tetrahydrocannabinol (THC). 

• These investigations are ongoing. CDC will provide updates when more information is available. 

Map of Reported Cases 
----------------- -
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Cities 

Recommendations for the Public 

While this investigation is ongoing, consider not using e-cigarette products. 

If you do use e-cigarette products and you experience symptoms like those reported in this outbreak, seek medical care 

promptly. CDC and the FDA wi ll continue to alert the public throughout this investigation. 

Regardless of the ongoing investigation: 

• Youth and young adults should not use e-cigarette products. 

• Women who are pregnant should not use e-cigarette products. 

• Adults who do not currently use tobacco products should not start using e-cigarette products. 

• If you do use e-cigarette products, you should not buy these products off the street (for example, e-cigarette products 

with THC or other cannabinoids). 

• You should not modify e-cigarette products or add any substances to these products that are not intended by the 

manufacturer. 

• Adult smokers who are attempting to quit should use evidence-based treatments, including counseling and FDA

approved medications. If you need help quitting tobacco products, including e-cigarettes, contact your doctor or other 

medical provider. 

If you are concerned about your health after using an e-cigarette product, you can also call your local poison control center at' 

1-800-222-1222. 

CDC and FDA-encourage the public to submit detailed reports of any unexpected health or product issues related to tobacco 

or e-cigarette products to the FDA via the online Safety Reporting Portal. 

Symptoms of Severe Pulmonary Disease Reported by Some Patients in This Outbreak 

• Patients in t his invest igation have reported symptoms such as: 

o cough, shortness of breath, or chest pain 

o nausea, vomiting, or diarrhea 

o fatigue, fever, or weight loss 

• Some patients have reported that their symptoms developed over a few days, while others have reported that their 

symptoms developed over several weeks. A pulmonary infection does not appear to be causing the symptoms, which 
have generally not improved with antibiotic treatment alone. 

Recommendations for Healthcare Providers 
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As this investigation continues, CDC encourages clinicians to report possible cases of e-cigarette-associated pulmonary 

disease to their local or state health department for further investigation. 

If e-cigarette product use is suspected as a possible cause for a patient's lung disease, a detailed history of the substances 

used, the sources, and the devices used should be obtained, as outlined in the HAN, and efforts should be made to 

determine if any remaining product, devices, and liquids are avai lable for testing. 

Recommendations for Local and State Public Health Departments 

CDC encourages local and state health departments to notify CDC about possible cases promptly, and contact CDC for 
the most recent versions of the surveillance case definitions, reporting guidelines, and case investigation forms. 

Local and state public health departments that need data collection tools should email CDC at eocevent101@cdc.gov. 

Investigation Details 

August 30, 2019 

CDC, several states, and federal partners are investigating a multistate outbreak of severe pulmonary disease associated 

with using e-cigarette products. The investigation is ongoing and has not identified a cause, but all reported cases have 

indicated use of e-cigarette products. 

Based on reports from several states, patients have experienced respiratory symptoms (cough, shortness of breath, or 

chest pain), and some have also experienced gastrointestinal symptoms (nausea, vomiting, or diarrhea) or non-specific 

symptoms (fatigue, fever, or weight loss). Some patients have reported that their symptoms developed over a few days, 

while others have reported that their symptoms developed over several weeks. Some patients have reported 

gastrointestinal symptoms began before respiratory symptoms. Fever, elevated heart rate, and elevated white blood cell 
count have been reported, even though no infectious disease has been identified. Many patients sought medical care in 

ambulatory settings, sometimes over several visits, before they were admitted to the hospital. 

Many patients have required medical treatment with supplemental oxygen. Some required assisted ventilation. Some 

patients have been treated with corticosteroids with demonstrated improvement. Evidence does not suggest an 
infectious disease is the cause of the severe pulmonary disease. Antibiotic therapy alone has not consistently been 

associated with clinical improvement. 

Investigation of the Outbreak 

CDC, FDA, state and local health departments, and other clinical and publ ic health partners are investigating a multistate 

outbreak of pulmonary disease associated with e-cigarette product (devices, liquids, refill pods, and/or cartridges) use. 
This ongoing investigation seeks to identify the exposures, demographic, clinical, and laboratory features and behaviors 

of patients. All patients have reported e-cigarette product use. Some patients have reported using e-cigarettes containing 
cannabinoid products, such as THC. To date, the investigation has not identified any single substance ore-cigarette 

product that has been consistently associated with illness. 

State health departments are working with FDA to enable collection of e-cigarette product specimens for testing at the 

U.S. FDA Forensic Chemistry Center. 

Key Resources 

• MMWR: Severe Pulmonary Disease Associated with Electronic-Cigarette-Product Use - Interim Guidance 

• MMWR: Notes from the Field: Outbreak of Electronic-Cigarette Associated Acute Lipoid Pneumonia-North Carolina, 

July-August, 2019 

• New England Journal of Medicine: Pulmonary Illness Related to E-Cigarette Use in Illinois and Wisconsin - Preliminary 
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Democracy Dies in Darkness 

Maryland, Virginia among 22 states 
reporting incidents of vaping-related illness 

By Laurel Demkovich 

August 28, 2019 at 5:36 p.m. EDT 

Maryland and Virginia are among 22 states that are reporting cases of vaping

related illness. 

At least one death has been reported, in Illinois. 

+ 

Maryland announced Wednesday that the Department of Health and the Maryland 

Poison Center at the University of Maryland School of Pharmacy have identified 

five individuals who have developed severe lung illness after using e-cigarettes. All 

required hospitalization, according to a news release. 

Virginia has reported three cases as of Monday, two in northern Virginia and one in 

the southwest part of the state. Health officials also are investigating other potential 

cases, according to a statement from the state's Department of Health. 

https ://beta. washington post. com/local/maryland-vi rgi n ia-among-22-states-reporti ng-incidents-of-va pi ng-related-illness/2019/08/28/dddf 1 c26-c9d2-11 e. . . 1 /6 
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D.C. health officials have reported no cases in the District, a Department of Health 

spokeswoman said. 

"The Maryland Department of Health is taking this issue seriously and is working 

with local health departments, the Centers for Disease Control and Prevention and 

the Food and Drug Administration to identify anyone who may be experiencing 

similar symptoms," Maryland Deputy Secretary for Public Health Frances B. 

Phillips said in a news release 

The Centers for Disease Control and Prevention said 193 potential cases of severe 

lung illness had been reported as of Aug. 22. 

On Aug. 23, an Illinois resident died after being hospitalized with a severe 

respiratory illness associated with vaping. 

Symptoms of the illness include shortness of breath, pain associated with breathing, 

coughing, fever, nausea, vomiting and diarrhea, according to Maryland health 

officials. @ 
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Anyone who has these symptoms and has a history of e-cigarette use is urged to 

seek medical attention immediately, said Virginia health officials. 

The cause of the illness is not yet known and it has not been linked to any particular 

device or brand, according to Maryland health officials. Those who reported being 

ill claimed to use a variety of vaping products, including ones containing marijuana, 

THC and nicotine. 

Since 2014, e-cigarettes have become popular among many middle and high school 

students without fully knowing their long-term effects. In 2018, more than 3.6 

million U.S. middle and high school students had used e-cigarettes in the past 30 

days, according to the CDC. 

E-cigarettes contain nicotine as well as harmful ingredients and chemicals, all 

delivered at much higher rates than in cigarettes, according to D.C.'s Tobacco 

Control Program. 

Health departments are encouraging medical providers to ask about history of 

https ://beta. washington post. com/local/maryland-virgi n ia-among-22-states-reporting-incidents-of-vapi ng-related-illness/2019/08/28/dddf 1 c26-c9d2-11 e. . . 3/6 



9/12/2019 Vaping-related illness reported in Maryland and Virginia -The Washington Post 

recent e-cigarette use or vaping and to report potential cases to their local health 

departments. 

Laurel Demkovich 
Laurel Demkovich is a cops and courts reporter for the local desk. 

@ 
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Teen Vaping Linked to More Health 
Risks 
By KATHLEEN RAVEN (MAILTO:KATHLEEN.RAVEN@YALE.EDU) SEPTEMBER 7, 2019 

Young people may think that vaping does no harm-and 

that's a problem. 

A popular type of vaping device, called pod mods, look like USS drives and can even be 

charged via a laptop or USS port. Yale researchers in addiction medicine are concerned that 

teens may not know that they could be vaping with nicotine, a highly addictive drug. 

Credit: Getty Images 

[Originally published: September 13, 2018. Updated: September 7, 2019.) 

During a recent media briefing, the Centers for Disease Control and Prevention 

( CDC) advised people to avoid e-cigarettes while federal and state officials 

investigate a nationwide outbreak of severe respiratory illnesses associated with the 

use of e-cigarette, or vaping, products. 

https:/lwww.yalemedicine.org/stories/teen-vaping/ 
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"Of course, e-cigarette use is never safe for youth, young adults, or pregnant 

women;' said CDC's Dana Meaney-Delman, MD, who is managing the agency's 

response to the outbreak. 

Federal and state officials have reported hundreds of total possible cases of 

pulmonary disease and several deaths that may be related to vaping. Patients' 

symptoms ranged from cough, chest pain and shortness of breath to fatigue, 

vomiting, diarrhea, and fever, according to the CDC. 

"Based on clinical and laboratory evidence to date, we believe that a chemical 

exposure is likely associated with these illnesses," Dr. Meaney-Delman said. 

"However, and I really want to stress this, more information is needed to determine 

which specific products or substances are involved." 

AB part of their investigations, state health officials have sent samples of products to 

the Food and Drug Administration (FDA) for analysis. The FDA is evaluating these 

samples for THC (the high-inducing compound in marijuana), nicotine, Vitamin E 

acetate, and a range of other chemicals. 

Even if or when a potential culprit is identified, Mitch Zeller, director of FD A's 

Center for Tobacco Products, cautioned that it will be only "one piece of the 

puzzle ... and it makes all of our ongoing work that much more critical." 

Last year, the U.S. Surgeon General's office began the work of awareness when the 

nation's doctor, Jerome Adams, MD, issued a warning that vaping among youth has 

reached epidemic levels. 

The numbers are startling. More than 3.6 million middle and high school students 

currently use e-cigarettes, according to the latest National Youth Tobacco Study. 

Another national study last year found that 11 percent of high school seniors, 8 

percent of 10th-graders, and 3.5 percent of eighth-graders vaped with nicotine 

(/stories/vaping-nicotine-addiction/) during a previous one month period. The 

worrying part? Young people think vaping is mostly harmless. 

To understand vaping, it's best to start on broad terms. To vape is to inhale vapor 

created from a liquid heated up inside a device. From there, things quickly get 

complicated. The devices have many names -vape pens, pod mods, tanks, electronic 

nicotine delivery devices (ENDS), e-hookahs and e-cigarettes. The liquid they 

contain also has many monikers-it might be called e-juice, e-liquid, cartridges, 

https://www.yalemedicine.org/stories/teen-vaping/ 
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pods, or oil. Most vape liquids contain a combination of propylene glycol or glycerol 

- also called glycerin - as a base, and nicotine, marijuana, or flavoring chemicals to 

produce common or outlandish flavors, from mint to "unicorn puke." The devices 

rely on batteries to power heating elements made of various materials that aerosolize 

the liquid. 

What's more, the San Francisco-based company that sells Juuls - currently the most 

popular vaping device on the market- offers vape liquid made from nicotine salts 

found in loose-leaf tobacco instead of the traditional free-base nicotine found in 

most e-cigarette liquid. This may allow the user to experience a higher- and more 

addictive - concentration of nicotine, according to an article 

(https://www.nejm.org/doi/full/10. l056/NEJMp18057S8) in The New England 

Journal of Medicine. 

Since e-cigarettes arrived in the U.S. in 2007, they have been investigated by 

addiction researchers as poss,ible cessation devices for adults trying to quit 

combustible, or regular, cigarettes. The Food and Drug Administration (FDA) lists 

93 harmful or potentially harmful chemicals found in regular cigarettes, and the 

National Cancer Institute (NCI) describes cigarettes as having more than 7,000 

chemicals in them. E-cigarettes contain fewer chemicals and so the industry has 

presented them as a healthier alternative to regular cigarettes. But vape liquids can 

still contain nicotine, a highly addictive drug. 

And on one point, Yale health researchers who study the health effects of vaping and 

e-cigarettes agree: Vape devices have not been proven to help adult smokers quit 

smoking. Moreover, vaping increases the risk a teen will smoke regular cigarettes 

later. 

"The addiction to nicotine and later conversion to ( or dual use with) regular 

cigarettes are the greatest concerns;' says Roy S. Herbst, MD 

(/doctors/roy _herbst/), Yale Medicine's chief of medical oncology at Yale Cancer 

Center. He points to two heavyweight organizations, the American Society of 

Clinical Oncology ( ASCO) and the American Association for Cancer Research 

(AACR), that have issued statements that vaping could be harmful to youth. (Dr. 

Herbst chairs the AACR Tobacco & Cancer Subcommittee that led the development 

of the statement.) 

https:/ /WWW. yalemedicine .org/stories/teen-vapi ng/ 
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The popularity of Juul is worrying to addiction researchers. Juuls arrived late to the 

e-cigarette market in 2015, about eight years after vaping devices first began 

appearing in the United States. But the company, called Juul Labs, has surged ahead 

of competitors. Juul accounted for 72 percent of the e-cigarette market in August 

2018, according to news reports. Sleek and slim, with an appearance that mirrors a 

flash drive, Juul has been established among youth as the vaping tool of choice. 

Teens even morphed the brand into a verb - juuling- according widespread news 

coverage chronicling its rise. "When we ask teens about their vaping or e-cig habits, 

they don't even consider juuling to be part of that;' says Suchitra Krishnan-Sarin, 

PhD, co-leader of the Yale Tobacco Center for Regulatory Science, one of nine 

centers in the country currently funded by the National Institutes of Health (NIH) 

and the FDA to foster tobacco regulatory research. 

Juul and other vape manufacturers, including Vuse, MarkTen XL, blu, and Logic, 

came under scrutiny by the FDA for marketing and sales practices that seemed 

aimed at teens and young adults, according to an announcement the FDA released in 

September 2018. At the time, the agency asked the companies to submit plans on 

how they planned to address widespread youth access and use of their products. 

"We cannot allow a whole new generation to become addicted to nicotine," former 

FDA Commissioner Scott Gottlieb, MD, said in the release. 

Surgeon General Adams shared similar concerns, which he outlined in a news 

conference last year: "The number one reason young people say they try these 

devices is because they have flavors in them," Dr. Adams said, noting that e

cigarettes come in kid-friendly flavors. 

While it's possible to buy liquid without nicotine for some e-cigarettes, it's not 

possible to do so with popular pod mod devices. According to Juul's website -in a 
• description that has since been taken down -a single Juulpod contains 40 mg of 

nicotine, which is similar to "the nicotine yield of a pack of cigarettes." (The 

company also sells Juulpods with approximately 23 mg of nicotine.) But researchers 

explain that it's difficult to describe a single pod as a "serving." A person might 

consume one pod in a week, while another may take only one day. 

A stubborn trend 

https://www.yalemedicine.org/stories/teen-vaping/ 
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When potentially risky behaviors experience an uptick in populariry, health 

researchers are never far behind- gathering data. A Yale study last year found that, 

among students at three Connecticut public schools, those who used e-cigarettes 

were more likely to smoke regular cigarettes in the future. 

Krishnan-Sarin points to progress that has been made -finally- in recent years to 

reduce regular cigarette smoking rates among young adults. In her opinion, the 

significant decline is due to the success of large-scale public health campaigns and a 

general awareness among youth that cigarettes are harmful to health. 

She is concerned that most teens who vape with nicotine don't know the drug can be 

damaging to their development. "We have a lot of evidence showing that the 

adolescent brain is extremely sensitive to the effects of nicotine," she says, adding 

that the brain doesn't stop growing until around age 25. "Studies have shown us 

that nicotine can interfere with memory and attention processing." 

In his imaging studies of adults who use e-cigarettes, Stephen Baldassarri, MD 

(/doctors/stephen_baldassarri/), an internist at Yale Medicine, has begun to gather 

information on the factors that influence nicotine delivery from e-cigarettes and 

whether vaping promotes cessation from conventional cigarette smoking. Teens 

cannot participate in such studies, but "we all agree that e-cigs are not a good thing 

for youth and nonsmokers;' Dr. Baldassarri says. 

How to talk to your kids 

Probably the worst thing a parent could do for their child would be to buy an e

cigarette under the misconception that this might prevent them from smoking 

regular cigarettes, Krishnan-Sarin says. She encourages parents to talk openly and 

freely about vaping-with the caveat that they provide accurate information. "I think 

the problem is that parents lose credibiliry if they say something to try and convince 

their child, who then finds out that it isn't true," she says. 

"Parents should base their information on accurate facts and also encourage their 

children to read about and understand the science on this issue instead of relying on 

what their friends and peers tell them." 

Dr. Baldassarri suggests explaining the addictive nature of vaping, which would 

mess with the one thing teens crave the most: independence. "In som~ ways, when Iii\ 
you get addicted to a drug, it's like losing your freedom of choice;' he says. "The risk ~ 
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oflosing that freedom might be a persuasive message for kids." 

Deepa Camenga, MD (/doctors/deepa_camenga/), a pediatrician who is board

certified in addiction medicine, says it's never too early to begin talking about e

cigarettes in age-appropriate language. "When you are out and about with your 

children and see an advertisement, for example, take the opportunity to talk about 

it;' she says. As they grow older, parents can expand on their thoughts and 

expectations. "It's also important to give teens and young adults the space to ask 

questions;' she says. 

Patrick O'Connor, MD (/doctors/patrick_oconnor/), Yale Medicine's chief of 

general internal medicine, who has dedicated his career to researching opioid and 

alcohol drug abuse, points to similarities between epidemic cigarette use in the 

1940s and 50s, and e-cigarette use now. 

Even as evidence accumulated on the link between lung cancer and cigarette use, 

doctors didn't always take time to talk to patients about those risks, he says. "I think 

it's a major responsibility of physicians, family medicine doctors, pediatricians, and 

adolescent medicine practitioners. One of the big deficits in medical education has 

been to prepare medical students to address these issues with their patients, ask 

them about their use of these substances, and advise them on the risks," Dr. 

O'Connor says. "This is as true fore-cigarette use and vaping as it is for alcohol and 

other drug use." 

What may be the most important message of all is that e-cigarettes and vaping come 

with many health unknowns, Dr. O'Connor adds. "You see plumes of what looks 

like steam coming out of people's mouths on the street when they are vaping, and I 

think they assume it's mostly safe, mostly water. But these liquids used in vaping are 

filled with all kinds of stuff [like nicotine, marijuana, flavoring agents, chemicals], 

and we don't always know what else is in there," he says. 

Surgeon General Adams echoed these concerns in his news conference following the 

release of his advisory: "Studies show that youth, like my son, have no clue what's in 

these products most of the time." 

Months after the release of the advisory, Yale researchers found (/stories/vaping

dangers/) that byproducts, called acetals, form when flavoring agents mix with 

solvents in the liquid. It is not yet known if this has negative effects on the body, but 

https://www.yalemedicine.org/stories/teen-vaping/ 
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Sven-Eric Jordt, PhD, one of the study's authors, says he hopes that the FDA will 

begin to study the short- and long-term effects of inhaled acetals. "We want these 

companies to be more transparent about what's in their liquids," he says. 

To learn more, go to Yalemedicine.org. (https://www.yalemedicine.org/ stories/) 

Related Doctors 

Roy S. Herbst (/doctors/roy_herbst/) 

MEDICAL ONCOLOGY 

Call 203-200-5864 for an appointment (tel:+1-203-200-5864) 

Stephen Baldassarri (/doctors/stephen_baldassarri/) 

PULMONARY CRITICAL CARE 
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