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What is Vape?
Vaping is the act of inhaling and exhaling the aerosol, often referred 
to as vapor, which is produced by an e-cigarette or similar device. 
The term is used because e-cigarettes do not produce tobacco 
smoke, but rather as aerosol, often mistaken for water vapor, that 
actually consists of fine particles. Many of these particles contain 
varying amounts of toxic chemicals, which have been linked to 
cancer, as well as respiratory and heart disease. 



Is it safe?

● The e-liquid in vaporizer products usually contains a propylene glycol or 
vegetable glycerin-based liquid with nicotine, flavoring and other chemicals and 
metals, but not tobacco. Some people use these devices to vape THC, the 
chemical responsible for most of marijuana mind-altering effects, or even 
synthetic drugs like “flakka”, instead of nicotine.

● The health risks and benefits of using these relatively new devices are still 
being evaluated. However, there is a growing body of evidence indicating that 
the chemicals in these products may be dangerous. Health advocates are 
recommending caution in using them and calling for additional research into 
their potential risks versus benefits.



The FDA Warns...
❖ E-cigarettes can increase nicotine 

addiction among young people and 
may lead kids to try other tobacco 
products, including conventional 
cigarettes, which are known to 
cause disease and lead to 
premature death.

❖ The products may contain 
ingredients that are known to be 
toxic to humans.



What do we know today about what is in the vapor?

❖ E-cigarette users exhale – passive vaping like  secondhand 
smoke does happen.

❖ This chemical aerosol is not “just” water vapor.
❖ Studies so far show it contains: 
➢Nicotine
➢Propylene Glycol which is converted to Propylene Oxide when heated
➢Formaldehyde a by-product given off during vaping and this is a 

chemical we use to embalm dead people. Not meant to be inhaled
➢Glycerin an additive in some flavored juices. Glycerin is used 

topically in skin care/beauty products to moisturize. 
➢Dangers of inhaling it into the lungs are unknown at this point.
➢Fine and ultrafine (UF) particles
➢Low levels of toxins known to cause cancer
➢Nanoparticles  of chromium, lead, nickel and tin
➢Volatile organic compounds (VOCs)





❖ Nicotine is a highly addictive substance — and each hit of 
the JUUL packs quite the nicotine punch. The nicotine 
content is 0.7mL (or 59 mg/mL) per pod, which is 
approximately equivalent to one pack of cigarettes, or 200 
puffs

❖ The JUUL is portable, easy to use, and delivers a cigarette-
strength dose of nicotine — which makes it an attractive 
alternative.

❖ The JUUL also produces minimal byproduct, so you don't 
blow out an obnoxious cloud of smelly smoke or vapor. This 
also makes it easier to use inside, although many places 
such as bars and restaurants have banned e-cigarettes and 
vapes

Nicotine



Side Effects of 
Nicotine



Nicotine = POISON
❖Large amounts of nicotine are lethal

(60 mg adult, 6mg children)
❖Nicotine an insecticide and toxicant
❖The number of poisoning cases linked 

to e-cigarettes liquids was 1,351 in 
2013, a 300% increase from 2012 



How does it work?

● Generally a vaping device consists of a mouthpiece, a battery, a cartridge 
form containing the e-liquid or e-juice, and a heating component for the 
device that is powered by a battery. When the device is used, the battery 
heats up the heating component, which turns the contents of the e-liquid 
into an aerosol that is inhaled into the lungs and then exhaled.

● Ultimately, the devices consist of a power unit and a tank/atomizer. It can 
be a device that is rechargeable or one that is disposed of the “juice” is 
used up.

● Typically, a vaping device can allow the user 200 puffs or 600 puffs 
depending on the charge and unit size.







BIG LIES BY BIG TOBACCO

❖ E-Cigarettes have only used widely since 2007
❖ Most people have heard little about the risks
❖ In actuality, we are all at risk for being lied to by Big 

Tobacco with their massive Pro-Vaping Campaign.
❖ Guess What?
➢ Big Tobacco owns the largest E-Cigarette 

Companies and are aggressively marketing their 
new product as SAFE!



Are E-Cigarettes  a Safe Alternative?

❖ That’s what Big Tobacco wants you to think
❖ Aggressive marketing to teens
❖ Teen usage of vaping tripled between 2013-2014
❖ Experts warn nicotine may harm the developing 

teen brain
❖ Pregnant women may believe it is safe alternative to 

vape due to the misconception that it is  only vapor



“Gateway Drug”
❖ Increased risk of addiction to cocaine and other drugs
➢Nicotine greatly enhanced the effect of cocaine in 

mice
➢Cocaine dependence greater in heavy smokers 

(>100 cigarettes before using cocaine)
➢Nicotine acts as a gateway drug with the effects of 

addiction, especially in adolescents



Teens Love
Vaping for ALL
These Reasons

❖ Teens think it is “Fun & Cool”
❖ Sharing vaping stories on 

Snapchat, YouTube & 
Instagram

❖ On these sites: popularizing 
tricks such as blowing an “O” 
or exhaling via nose

❖ Some vape pens look like 
actual pens, and are 
undetected (Cloud 2.0 & 
MicroG)

❖ Easy to conceal/ use in school



Why so many poisonings? 
Can you spot the candy?



You’re not harming 
anyone around you 
and you’re not 
harming yourself.
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Are you harming 
anyone around you 
and harming 
yourself?
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It’s a battery...and then 
this is the filter.  This 
has liquid nicotine in 
it...that it heats up.
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Inside an E-Cig
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Image adapted from Utah Public Radio.

http://upr.org/post/tooele-tables-ban-e-cigarette-smoking-public


Many kinds of E-cigs
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Image adapted from Grana et al., Circulation, 2014.



They have 
cigar-
flavored 
ones.
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Kid-friendly flavors
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▪ Coffee ▪ Candy ▪ Cola ▪ Fruit ▪ Belgian 
waffle



Safe to eat, Safe to inhale?

FDA regulates food additives 
based on:
–Historical use
–Carcinogenicity
–Oral toxicity in animals

Worst Case: microwave popcorn 
butter flavoring diacetyl
–Safe to eat, dangerous to lungs
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How long have they 
been on the market?
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Will it make you 
dizzy when you take 
a hit of nicotine?
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When you take a hit, you 
might experience...
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Throat & mouth 
irritation

Nausea

Cough

Airway 
constriction



Kids with Asthma are more vulnerable

Asthma more 
common among:

–Kids
–Boys
–Adult women
–African-Americans
–American Indians
–People with low income
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Graph from Centers for Disease Control – Asthma Surveillance Data.

http://www.cdc.gov/asthma/asthmadata.htm


It’s water vapor.
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It’s not just water vapor
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It’s full of particulate matter (PM)

E-cig PM contains:
–Tin–Chromium–Nickel–...and more TBD

E-cig PM increases 
with:

–Nicotine content–Longer puffs
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Images from (left) How Stuff Works.

http://science.howstuffworks.com/environmental/green-science/air-pollution-heart-health2.htm


PARTICULATE MATTER IS Dangerous to Lungs & 
Hearts

About 9 – 18% of e-cig PM reaches 
alveoli and blood circulation

Exposure to PM associated with:
–Breathing problems
–Worsened asthma
–Less lung growth in kids
–Lung cancer
–Coronary artery disease
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Image from Alberni-Clayoquot Regional District – Particulate Matter.

http://www.acrd.bc.ca/particulate-matter


[Nicotine’s] about as 
bad for you as a cup 
of coffee.
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Nicotine is a pesticide

Nicotine from tobacco plants 
(Nicotiana tabacum, Nicotiana rustica)

Tobacco extracts used as insecticides 
since 1690–Poisons insect central nervous system

Limited modern use –Popular in U.S. from 1940s through 1990s–Ornamental greenhouse use only nowadays
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Nicotine is a drug

Quickly enters the brain:–Stimulates nicotinic receptors (youth have more 
receptors)–Releases dopamine–Causes stimulation and pleasure–Reduces stress and anxiety

Changes the brain:–Receptors become less sensitive to nicotine

Leads to withdrawal if stopped–Reduces dopamine release–Reduces pleasure from normal life–Increases stress and anxiety–Increases hunger–Causes insomnia
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Image from University of Arizona Dean Carter Binational Center – Toxicology Background.

http://binational.pharmacy.arizona.edu/content/toxicology-background


Nicotine is toxic

Acute toxicity (poisoning): 30 – 60 mg for 
adults, 10 mg for kids–First Stage – Excitation: Nausea, rapid heart rate, 

sweating–Second Stage – Depression: Slowed heart rate, low 
blood pressure, confusion, lethargy, coma, death from 
respiratory paralysis

Chronic toxicity (smoking, vaping, snuff, etc.):–Constricts blood vessels – poor wound healing–Reduces insulin sensitivity – may aggravate diabetes–May promote tumor growth and spread–May damage fetal brains–May cause pre-eclampsia in pregnant women
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You have no excuse 
now to smoke a real 
cigarette.
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Most vaping kids don’t need 
an excuse
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▪ 61% dual-use

▪ Middle School

▪ 80% dual-use

▪ High School



Vaping doesn’t help quitting

Vapers do smoke less, but:–Cardiovascular disease risk increases with 
even 1 cigarette/day–Lung cancer risk associated with duration, 
not intensity, of smoking

Vapers do not quit more–Less likely to quit smoking than non-vapers
after 7 months–Same odds for quitting as smokers after 12 
months
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Image from Vape Sensation.

http://www.vapesensation.com/cms.php?id_cms=9


Are you harming 
anyone around you 
and harming 
yourself?
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Are you harming 
yourself and 
others?

You

Everyone Else
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▪ Breathing in toxic nicotine

▪ Having breathing problems

▪ Still smoking

▪ Still at risk for lung cancer 
and heart disease

▪ At risk for being poisoned 
by e-liquids

▪ Breathing in toxic particulate 
matter



Health Concerns

Teens’ developing brains are uniquely susceptible to the 
effects of nicotine.
“The teen years are critical for brain development, which continues 
into young adulthood…. Because nicotine affects the development of 
the brain’s reward system, continued e-cigarette use can not only 
lead to nicotine addiction, but it also can make other drugs such 
as cocaine and methamphetamine more pleasurable to a teen's 
developing brain. Nicotine also affects the development of brain 
circuits that control attention and learning. 

“Other risks include mood disorders and permanent problems 
with impulse control—failure to fight an urge or impulse that may 
harm oneself or others.”

National Institute on Drug Abuse, “Electronic Cigarettes (E-cigarettes)” (March 2018)



Health Concerns

Potentially harmful chemicals found in 
e-cigarettes
“Potentially harmful constituents … have been documented in 
some e-cigarette cartridges, including irritants, genotoxins, 
and animal carcinogens. 

“There is also evidence that adjusting the heating element to 
higher ranges converts the propylene glycol and vegetable 
glycerin to formaldehyde and acetaldehyde. Both of those 
chemicals are suspected to be carcinogenic specifically when 
inhaled into the lungs.”

Centers for Disease Control, “Notes From the Field: Electronic Cigarette Use 
Among Middle and High School Students – United States, 2011-2012” (2013)



Health Concerns

Evidence is mounting for link between e-cigarettes and 
eventual smoking.

NIH-funded study published in Pediatrics, Dec. 2017

A consensus report by National Academies of Sciences, 
Engineering and Medicine, January 2018

A study by University of Pittsburgh Schools of the Health 
Sciences published in the American Journal of Medicine, 2017

The U.S. Surgeon 
General reports that 
nearly 9 out of 10 
cigarette smokers 
first tried smoking by 
age 18.



Health Concerns

Link between e-cigarettes 
and heart disease and 
cancer 

“An NYU School of Medicine’s 
study ... found evidence to suggest 
a link between e-cigarette smoking 
and increased risk of heart disease 
and cancer. According to the 
researchers, these risks may also 
apply to second hand smoke.”
Mariana Castro and Christine Lee, “NYU 
Study Suggests Vaping Increases Risk of 
Cancer and Heart Diseases,” Washington 
Square News (NYU) (February 6, 2018)

Link between e-cigarettes and 
respiratory disorder

In a study by Harvard’s School of 
Public Health, “Chemicals of concern 
were identified in common 
e-cigarette flavors—including the 
buttery compound often found in 
microwave popcorn” and linked to a 
severe respiratory disorder 
sometimes referred to as popcorn 
lung.
Alexandra Sifferlin, “The Butter Flavor 
Chemical Used in Microwave Popcorn Is Also 
in E-Cigs,” Time Magazine (Dec. 8, 2015)



Trends in Vaping, Cigarette, 
Alcohol, and Marijuana Use

“It takes quite some time for 
the public to comprehend 
adverse consequences of a 
particular drug, thus when a 
new one comes on the 
scene, it has a considerable 
honeymoon period before 
usage declines as awareness 
peaks.” 

University of Michigan’s Institute for Social Research, “Monitoring the Future 2017”

Youth perceive 
e-cigarettes as low in risk.

“E-cigarettes have one of the lowest 
levels of perceived risk for regular 
use of all drugs, including alcohol. 

“Disapproval of regular use of 
e-cigarettes also has been relatively 
low compared to most other 
substances.”



Signs to look for: 
Mysterious Aroma
E-cigarettes don't smell bad like the smoke from 
burning tobacco; however, most e-liquids have 
flavors in them that usually smell like candy, 
mint, vanilla, fruit punch, etc. 

Unfamiliar Handheld Gadgets
E-cigarettes come in various shapes. The most 
common ones resemble a pen and are known as 
vape pens. If you come across a pen that isn't a 
pen or other unfamiliar gadget, be aware that it 
could be a vaporizer. Look for holes on each end

Increased Thirstiness
Vapor from e-cigs is made of VG (Vegetable 
Glycerin), PG (Propylene Glycol), and flavors. The 
chemical characteristics of PG make it attract 
water molecules from its surroundings. When 
vapor enters the mouth, PG does its trick and 
keeps the vaper in a state of dry mouth. So if 
your kid is suddenly drinking more water, you 
might want to find out why. (Increased thirst can 
signal a variety of concerns.)

Caffeine Sensitivity
Vapers develop caffeine sensitivity. If your kid loved coffee 
or Red Bulls but suddenly stops chugging on them, vaping 
could be the cause.

Batteries and Chargers
Just like you have to charge your smartphone every single 
day, vapers need to charge their vaporizers on a regular 
basis. While some e-cigs can be charged with just a USB 
cable, most of the powerful e-cigs like box mods support 
18650 batteries. If you see unfamiliar batteries on the 
charger, take a look around and you might find a vaping 
device.

Metallic Wires and Cotton Wicks
If you find organic cotton, empty plastic vials or thin 
metallic coils lying in your child’s room, this is yet another 
red flag.

Discarded Atomizers
The atomizers are a vital part of e-cigs as they turn e-juice 
into vapor. However, they are disposable and after a while 
usually burn out. If you come across a discarded atomizer 
in your kid's trash can, it's a pretty clear indication that 
he/she has been vaping.



So….we knew vaping was bad

New evidence – REALLY bad



Besides addiction, teenage brain-
development, how bad is it?

As of October 1, 2019, 1,080* lung injury cases and 18 deaths associated with using 
e-cigarette, or vaping, products have been reported to CDC from 48 states and 1 
U.S. territory.

 As of 10/15 1479 cases and 33 deaths
All patients have reported a history of using e-cigarette, or vaping, products.
Most patients report a history of using THC-containing products. The latest national 

and regional findings suggest products containing THC play a role in the outbreak.
Approximately 70% of patients are male.
Approximately 80% of patients are under 35 years old. 

– 16% of patients are under 18 years old
– 21% of patients are 18 to 20 years old



Resources to Share with Your Community

Backgrounders and tips for discussion
• American Academy of Pediatrics, “JUULing: What Pediatricians and Families Need to Know” 

https://www.aap.org/en-us/Documents/AAP-JUUL-Factsheet.pdf
• National Institute on Drug Abuse, “Electronic Cigarettes (E-cigarettes)”

https://www.drugabuse.gov/publications/drugfacts/electronic-cigarettes-e-cigarettes
• Partnership for Drug-Free Kids, “Drug Prevention Tips for Every Age” 

https://drugfree.org/article/prevention-tips-for-every-age/

Detailed information about the effects on the teenage brain
• FCD’s Educational Services, “The Teenage Brain: Teens’ Real Questions Answered”

http://myemail.constantcontact.com/E-Journal--The-Teenage-Brain--Teens--Real-Questions-Answered-by-
FCD.html?soid=1101484057590&aid=zAdETiv9iww



Popularity Among Young People 

E-cigarette use grew 
900% among high 
school students from 
2011 to 2015.
“E-cigarettes are now the 
most commonly used 
tobacco product among 
youth, surpassing 
conventional cigarettes 
in 2014.”

U.S. Department of Health and Human 
Services, “E-Cigarette Use Among 
Youth and Young Adults: A Report of 
the Surgeon General” (2016)
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Nearly 1 in 3 students in 12th 
grade reported past- year use 
of e-vaporizers.

University of Michigan’s Institute for Social 
Research, “Monitoring the Future 2017”



Popularity Among Young People 

Resembling a flash drive, 
Juuls are sleek, easily 
concealed…
“Educators report that youth are 
using JUUL in classrooms, 
hallways, and restrooms, and 
are sharing devices with their 
peers. This social use 
encourages non-users to try 
Juul.”

… and difficult to detect.
“Because JUULing puts off significantly 
less vapor than other e-cigarettes, it is 
extremely discreet. A rash of online 
videos show kids JUULing at school, 
exhaling into shirts or backpacks to hide 
the vapor, which disappears in an instant. 
JUUL puts off a sweet, fruity smell—
easily mistakable as perfume or hair 
product, making it difficult for school 
officials and other adults to detect.”
Lisa Pawlak, “What Parents Need to Know about 
JUULing, the Disturbing New Vaping Trend,” 
WorkingMother.com (April 2, 2018)American Academy of Pediatrics, 

“JUULing: What Pediatricians and 
Families Need to Know” 



Health Concerns: Flavoring

Youth-friendly flavors 
are a primary draw of e-
cigarettes.

In a CDC/FDA survey, a third 
(31%) of middle and high 
school students cited the 
availability of flavors, such 
as mint, candy, fruit, or 
chocolate, as a reason for 
e-cigarette use.

Many kids incorrectly think they are 
only vaping flavor.

A majority of youth surveyed in 2016 thought 
they were just vaping flavor. “Yet 99% of 
e-cigarettes sold in U.S. convenience stores, 
supermarkets and similar outlets in 2015 
contained nicotine, according to a CDC 
report.” Further, a new Truth Initiative® study 
found that 63% of Juul users 15 to 24 years 
old did not know that the product always 
contains nicotine.

TruthInitiative.org, “Juul e-Cigarette Craze Highlights Why Flavored Tobacco Products Are So 
Dangerous” (April 23, 2018)



Cigarette use at lowest levels in survey’s history 

Cigarette use peaked in the mid-1990s, and then started a sharp decline. 
That decline decelerated after 2002. Still, by 2017, 30-day prevalence 
levels had fallen from peak levels by 91%, 84%, and 74% in grades 8, 
10, and 12, respectively.
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University of Michigan’s Institute for Social Research, “Monitoring the Future 2017”
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Trends in Vaping, Cigarette, 
Alcohol, and Marijuana Use



Key trend in 2017 marijuana use was vaping.

More than one-quarter of students who had used marijuana had 
experience vaping it; this is significant, considering that vaping was 
virtually unknown among adolescents just five years ago. This year, daily 
marijuana use exceeds daily cigarette use, reflecting a steep decline in 
daily cigarette use and fairly stable daily marijuana use.
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“Monitoring the Future 2017”

Trends in Vaping, Cigarette, 
Alcohol, and Marijuana Use



Questions?

Contact information:

Scott A. Cohen, M.D., M.B.A. 
Scott.cohen@bassett.org
607-337-1660

mailto:Scott.cohen@bassett.org
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