VAPING 101 AND TRENDS
AMONG YOUTH IN ILLINOIS

MAY 12, 2020

Brian Williams, MD

Assistant Professor of Internal
Medicine and Pediatrics

UW-School of Medicine and
Public Health



DISCLOSURE

I have no relevant financial relationships to disclose



GOALS

. Understand the harms of traditional cigarettes and how they impact our
soclety

. Appreciate E-cigarette devices, how they work, how they’ve evolved, and
what makes up the “E-juice”

. Appreciate the epidemic of adolescent vaping and health harms associated
with use

. Understand how vaping devices are used with marijuana



CIGARETTES ARE BAD

 Increased rates of: Lung Cancer, COPD, Cardiovascular
Disease

« AND OTHER CANCERS: Oropharyngeal, Laryngeal, Esophageal, AML,
Gastric, Liver, Pancreatic, Renal and Ureteral, Cervical, Bladder,
Colorectal

« AND: Pneumonia, Diabetes, Infertility, Hip Fractures, Rheumatoid
Arthritis, Blindness, Periodontitis, Asthma, Pulmonary Fibrosis,
Tuberculosis, Sexual Dysfunction, Impaired Immune Function

« PREGNANCY: Pre-mature Birth, Stillbirth, Ectopic Pregnancy

U.S. Department of Health and Human Services. The Health Consequences of Smoking: 50 Years of Progress. A Report of the Surgeon General. 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, 2014. Printed with corrections, January 2014.



Y CIGARETTES ARE BAD

1,300 people will Die Today in the
United States due to a health
consequence of smoking cigarettes

U.S. Department of Health and Human Services. The Health Consequences of Smoking: 50 Years of Progress. A Report of the Surgeon General. 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, 2014. Printed with corrections, January 2014.



CIGARETTE USE - TRENDS

FIGURE 1. Percentage of adults aged = 18 years who were current cigarette smokers,* overall and by
sex — National Health Interview Survey (NHIS), United States, 1965—-2017
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Wang TW, Asman K, Gentzke AS, et al. Tobacco Product Use Among Adults — United States, 2017. Morbidity and Mortality Weekly Report 2018;67:1225-1232.
DOI: http://dx.doi.org/10.15585/mmwr.mm6744aZexternal icon [accessed 2019 Sept 22].



https://www.cdc.gov/mmwr/volumes/67/wr/mm6744a2.htm?s_cid=mm6744a2_w%20
http://dx.doi.org/10.15585/mmwr.mm6744a2

E-CIGARETTES: THE REVOLUTION
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E-CIGARETTES: THE REVOLUTION

How an e-cigarette works

Electronic cigarettes have been touted as a safer way to quit or cut down on smoking, but
doctors say the battery-powered devices are sometimes exploding, causing severe injuries.

1. Battery Heats Metal
Coil

2. Heated Metal Coil

contacts Liquid “E-juice’
creating an Aerosol

3. Aerosol or “Vapor”
Inhaled by User

Microprocessor —

Battery —; Switch
activates

LED the heating
glows on element on
some devices some devices.

when the
user inhales. )
\ ]

Source: 1.5, Fire Administration

Cartridge

holds a solution

of dissolved nicotine
and propylene glycol

called“juice. Mouthpiece

Heating element changes
the “juice” into a vapor that
the user inhales.

MARK NOWLIN / THE SEATTLE TIMES
Image from: https://dailygazette.com




E-CIGARETTES: THE EVOLUTION

Cigalikes Vape Pens

Pod based




E-CIGARETTE & ADOLESCENTS

= &he New Aork @imes 2 -
FDA warns retailers
Did Juul Lure not to sell Juul e-
Teenagers and Get . .
‘Customers for Life’? C1g arette to minors
The e-cigarette company says it never sought teenage

users, but the FD.A. is investigating whether Juul
intentionally marketed its devices to youth.

Teens Are Tuuling' At
AMERICAN CHROMICLES  MAY 14, 2018 ISSUE
School. Here's What That

THE PROMISE OF VAPING AND | Means
THE RISE OF JUUL

Teens have taken a technology that was supposed to help

grownups stop smoking and invented a new kind of bad

Why Iju UIingl has become a nightmare for habit, molded in their own image.
school administrators S

Cool-Looking and Sweet, Juul Is a Vice Teens

AP

Juul and the vape debate: Choosing

Can't Resist
The e-cigarettes, in flavors like Mango and Fruit Medley, offer rebellion
In a sharply designed package that appeals to a driven generation.

between smokers and teens

By Roni Selig, Maddie Bender and Davide Cannaviccio, CNN - Aug @, 2018 My 0




2017 NAT’L YOUTH TOBACCO SURVEY

FIGURE 1. Estimated percentage of high school students who currently use any
tobacco product,* any combustible tobacco product,” =2 tobacco products,® and
selected tobacco products — National Youth Tobacco Survey, United States, 2011
2017%*%M
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Wang TW, Gentzke A, Sharapova S, Cullen KA, Ambrose BK, Jamal A. Tobacco Product Use Among Middle and High School Students — United States, 2011-2017. MMWR
Morb Mortal Wkly Rep 2018;67:629-633.



2018 DATA SHOW E-CIG SURGE IN H.S.

FIGURE 2. Estimated percentage of high school students who currently use any tobacco product,® any combustible tobacco product,”
=2 tobacco product types,® and selected tobacco products — National Youth Tobacco Survey, 2011-2018%#*+ 1t
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Gentzke AS, Creamer M, Cullen KA, et al. Vital Signs: Tobacco Product Use Among Middle and High School Students — United
States, 2011-2018. MMWR Morb Mortal Wkly Rep 2019;68:157-164.




2019 NYTS DATA

FIGURE 2. Estimated percentage of high school students who currently use any tobacco product,® any combustible tobacco product,”
=2 tobacco product types,® and selected tobacco products — National Youth Tobacco Survey, 2011-2018%#*+ 1t
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Gentzke AS, Creamer M, Cullen KA, et al. Vital Signs: Tobacco Product Use Among Middle and High School Students — United States, 2011-2018. MMWR Morb Mortal Wkly Rep 2019;68:157-164.
US Food and Drug Administration. Trump Administration Combating Epidemic of Youth E-Cigarette Use with Plan to Clear Market of Unauthorized, Non-Tobacco-Flavored E-Cigarette Products. FDA Press
Release. Sep 11, 2019.




2018 ILLINOIS DATA
HIGH SCHOOL SENIORS

Past 30-day E-cigarette use significantly rising while
cigarette smoking is declining

2012 2014

m— Cigarette ¢ E-Cigarette

Source: Illinois Youth Survey. Tobacco Use and Vaping Among Youth in Illinois. https://iys.cprd.illinois.edu




2018 ILLINOIS DATA
Past 30 Day Use by All Grades

B 8th grade B 10th grade [ 12th grade

Source: Illinois Youth Survey. Tobacco Use and Vaping Among Youth in Illinois. https://iys.cprd.illinois.edu



E-CIGARETTES - SLEEK, DISCREET, SMALL

Suorin

Knock-Offs

'




FDA NEWS RELEASE

FDA finalizes enforcement policy on
unauthorized flavored cartridge-based e-

cigarettes that appeal to children, including fruit
and mint

Re-Fillable E-Cigarettes

: M
CLASSIC MENTHOL

RGN TOBRCCO COM MNT FRUIT MECLEY




E-CIGARETTES: E-JUICE

E-Juice Contents:
e Nicotine

* Propylene Glycol
* Vegetable Glycerin
* Flavorings (diacetyl)

Concentrations
e 0-36mg/mL




AEROSOL - IS IT SAFE?

e Aerosol: NOT HARMLESS

« Formaldehyde, Acetaldehyde, Toluene, Nitrosamines
e Cadmium, Nickel, Lead

» Elevated VOC'’s: Acrylonitrile, Acrolein, Propylene Oxide, Acrylamide,
Crotonaldehyde

e Particulate Matter

» We have NO Long-Term Data on E-Cig Use

Traditional Cigarettes:

-~7000 Chemicals Identified in Cigarette Smoke S
~50 Carcinogens ]

Hydrogen Cyanide, Carbon Monoxide, Arsenic, Benzene, Lead, Ammonia, Cadmium

-Goniewicz ML, Knysak ], Gawron M, et al. Levels of selected carcinogens and toxicants in vapour from electronic cigarettes. Tob Control. 2014;23(2):133-139
-Rubinstein, et al. Adolescent Exposure to Toxic Volatile Organic Chemicals From E-Cigarettes. Pediatrics Apr 2018, 141(4)e20173557; DOI: 10.1542/peds.2017-3557
-Hess, C, et al. E-Cigarettes as a Source of Toxic and Potentially Carcinogenic Metals. Environ Res. 2017 Jan;152:221-225



TOBACCO USE IS A PEDIATRIC DISEASE

“Nicotine addiction begins when most tobacco users
are teenagers, so let’s call this what it really 1s: a
pediatric disease.”

David A. Kessler, MID
Commissioner of FDA, 1995



HEALTH CONCERNS

“Today’s teenager is tomorrow’s potential regular
customer, and the overwhelming majority of smokers
first begin to smoke while still in their teens... The
smoking patterns of teenagers are particularly
important to... Philip Morris”

Philip Morris, Special Report, “Young Smokers:
Prevalence, Trends, Implications, and Related

Demographic Trends,” March 31, 1981, Bates

No. 1000390803.




NICOTINE AND THE DEVELOPING
ADOLESCENT BRAIN

e Prefrontal Cortex still developing through Age 25
* Decision-making, Impulse Control, Executive Functioning
 Neural Remodeling, Increased connections Between Amygdala
and Pre-Frontal Cortext
 nACh-r Highly active in brain development

e Adolescent Brain Uniquely Susceptible to Nicotine R
e Addiction occurs more quickly, at smaller doses of nicotine
* Nicotine Exposure in Adolescence Leads to: Lasting Cognitive and Behavioral Effects
* Increased risk of later substance abuse
* Various structural Changes in studies on Adolescent Rats
 Reduced Pre-Frontal Cortext Activation (functional-MRI)

U.S. Department of Health and Human Services. The Health Consequences of Smoking: 50 Years

of Progress. A Report of the Surgeon General. 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, 2014. Printed with corrections, January 2014.

U.S. Department of Health and Human Services. E-Cigarette Use Among Youth and Young Adults. A Report of the Surgeon General. 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.




HEALTH CONCERNS - NICOTINE

“Compared with older adults, the brain of youth and young
adults is more vulnerable to the negative consequences of
nicotine exposure. The effects include addiction, priming
for use of other addictive substances, reduced impulse
control, deficits in attention and cognition, and mood
disorders.”

-Vivek Murthy, MD

U.S. Department of Health and Human Services. £-Cigarette Use Among Youth and Young Adults. A Report of the Surgeon General. 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.



HEALTH CONCERNS - TRANSITIONING TO COMBUSTION

Soneji S, et al. 2017 Systematic Review (JAMA Peds)

* Pooled 9 Longitudinal Studies. 17,989 participants, 14-30yo
» Baseline data, Resurvey at ~12 months

AT FOLLOW:UP: Probability of Past 30-d Cigarette
e If Baseline ‘non-Past 30d’ E-cig user: 4.6%
» If Baseline ‘past 30d E-cig user’: 21.5%

Pooled Odds Ratio
« For Baseline ‘Past 30d E-Cig User’ vs ‘non-Past 30d E-cig user’ = 4.28 (95% CI, 2.52-7.27)
» For Baseline ‘Ever’ vs ‘Never’ E-cig user = 3.5 (95% CI 2.38-5.16)

Soneji S, Barrington-Trimis JL, Wills TA, et al. Association Between Initial Use of e-Cigarettes and Subsequent Cigarette Smoking Among Adolescents and Young Adults: A Systematic
Review and Meta-analysis. JAMA Pediatr. 2017;171(8):788-797. doi: 10.1001/jamapediatrics.2017.1488.



SUMMARY OF HARMS

1. Toxic Chemicals and Carcinogens: Risk of Cancer and Lung Disease,
Heart Disease in Future. Long-term Data Lacks

2. Nicotine is toxic to the developing adolescent Brain

3. Risk of Transitioning to Traditional Cigarettes



YOUTH POPULARITY - HOW WE GOT HERE

 Marketing to Youth
e Safety

» Appeal of Flavors



YOUTH POPULARITY - MARKETING

T T—

June 4, 2015 https://twitter.com/JUULvapor/status/606656253885038592 http://ads.gawkerassets.com/creative/ads/live/Juul/Launch%20Party/carousel/carousel.html



https://twitter.com/JUULvapor/status/606656253885038592
http://ads.gawkerassets.com/creative/ads/live/Juul/Launch%20Party/carousel/carousel.html

YOUTH POPULARITY - SAFETY

 “Harm Reduction”, “Safer Alternative” = Harmless and Safe

T’ 33 -CIG?
3 Vapor = Water WHAT DO TEENS SAY IS IN THEIR E-CIG
13.7% 13.2%
) : Don t Know Nicotine
e Misleading Flavors (Healthy?) 13% 5.8%

Uther Marijuana

 Mango, ; ;
Banana, Fruit Medley

66.0%
Just Flavoring

Source: National Institute on Drug Abuse; National Institutes of Health; U.S. Department
of Health and Human Services



YOUTH POPULARITY - FLAVOR APPEAL

e Ambrose BK, et al (2015).

e 85.1% of current youth e-cigarette users said they used
e-cigarettes “because they come in flavors I like.”

 Wisconsin Youth Tobacco Survey (2018)

* 89% of high school students, “would not use unflavored LL 7 TT 3 N
E-cigarettes™ NOKEK ol mgis s 08

‘oot

-Ambrose BK, Day HR, Rostron B, et al. Flavored tobacco product use among us youth aged 12-17 years, 2013-2014. JAMA. 2015;314(17):1871-3.
-Wisconsin Department of Public Health. (2018). High School Snapshot, Youth Tobacco Survey [PDF file]. Retrieved from
https://www.dhs.wisconsin.gov/publications/p01624.pdf



E-CIGARETTE OR VAPING ASSOCIATED LUNG INJURY
(EVALI)

Layden JE, Ghinai I, Pray I, et al. Pulmonary Illness Related to E-Cigarette Use in Illinois and Wisconsin — Preliminary Report. NEJM 2019 Sep 6. doi: 10.1056/NEJMoal911614.



MARIJUANA

Vaporizer Vape Pen Dab Pen

“Dry Herb” “Qils” ““Wax, Budder”




MARIJUANA - LEGALIZATION AND ADOLESCENTS

2012: Colorado and Washington Legalize Marijuana (Recreational)

e 2017 Cerda et al (Monitoring the Future, National Survey)
e In Washington: Increased use amongst 8" and 10" graders
e In Colorado: No significant Change

e 2019 Dilley, et al (Washington Healthy Youth Survey)
* InWashington, Decreased use amongst 8" and 10* graders

e Jllinois: To Be Determined...

Cerda M,Wall M, Feng T, et al. Association of state recreational marijuana laws with adolescent marijuana use. JAMA Pediatr.
2017;171(2):142-149.

Dilley JA,Richardson SM, Kilmer B, Pacula RL,Segawa MB, Cerdd M. Prevalence of cannabis use in youths after legalization in Washington
State. JAMA Pediatr.2019;173(2):192-193.



Summary

» E-cigarette use has led to a rapid rise in adolescent vaping (27.5% of high-
schoolers)

* Rising adolescent use places decades of declining cigarette use rates at
risk and places an entire generation at risk for nicotine and cigarette
addiction

 Long-term data on health effects of E-cigarettes are unknown but growing
concerns for cancer and other long-term lungs issues exist



QUESTIONS?



VAPING TRENDS AMONG YOUTH

IN ILLINOIS




ABOUT THE IYS

The lllinois Youth Survey (IYS) is a biennial survey of
8th, 10th, and 12th grade students.

The IYS is a self-report survey administered in
school settings and is designed to gather information
about a variety of health and social indicators
including substance use patterns and attitudes of
lllinois youth.

In 2018, the lllinois Youth survey included over
230,000 youth across more than 970 lllinois

schools who were surveyed between January and
June of 2018.

Data is based on a statewide randomly
drawn, scientifically weighted sample of
11,259 students, selected to
represent the state population of 8th,
|0th, and |2th graders in lllinois’ public
schools, distributed across the grades
as shown below.

The sampling design assures that youth
in the state sample are representative
of the state’s diverse community types.




30%

25%

20%

15%

10%

5%

0%

87.6% of teens perceive a moderate or great risk of smoking

Past 30-day E-cigarette use significantly rising while
cigarette smoking is declining

26.7%

21%

0
— 16.3%

12.9% |
9.2%
5.2%

2008 2010 2012 2014 2016 2018

18.4%

mmjgarette es===F-Cigarette

PERCIEVED RISK:

one or more packs of cigarettes per day

Only 58% perceive moderate or great risk from e-cigarette

use.

12.1% of seniors perceive no risk from e-cigarette use.

CIGARETTES
VS.
E CIGARETTES
(VAPING)

In the last two survey
years, use of e-cigarettes
has increased
dramatically.

18.4% in 2016 = 26.7% in
2018. (Among Seniors)

This is one of most
dramatic and alarming
annual changes in youth
substance use trends the
YS has ever measured.




METHOD OF USE

FOR TOBACCO Method of Use Among Tobacco
Users

Among all teens, e-

cigarette use is nearly 3

times more prevalent 10
than any other form of

tobacco use.
In 2018 over a 30 day .
period: 0 J

All Teens

25.6% of seniors

reported marijuana use B Cigarette | Smokeless tobacco [ Cigars

26.7% reported use of Hookah E-cigarette
e-cigarettes.

Only 5.2% reported
cigarette use.




METHOD OF

. : USE FOR
Method of Use Among Marijuana Users MARIJUANA
100
90
80 The most common
Zg means of marijuana use
50 was by smoking it using
gg a joint, bong, pipe or
20 blunt.
10
0--- However, other means

8th grade 10th grade 12th grade were also ve ry

B Smoked it | Vaporizedit = Ateit common among USers,
including vaping and
edible marijuana.




ACCESS TO
PRODUCTS

Across the grades, the most
common source of tobacco
or vaping products for
teens is that they are given
to them by a friend.

Seniors are far more likely
to purchase tobacco or
vaping products at a store
than 8th or 10th graders.

63% of 12th grade IYS
respondents were |18 and
older could legally
purchase tobacco or
vaping products.

100

75

50

25

Supply Source of Tobacco or Vaping Products*

8th grade 10th grade 12th grade

B Friend gave it tome Bought it at store Sibling gave it to me
B Took from parents Bought online

*those who reported using tobacco or vaping products at least once in the past year.



Past 30 Day Use by All Grades PAST 30 DAY USE
AMONG TEENS

20 IN THE PAST 30 DAYS...
8th grade—> 7.4% of youth
10 reported e-cigarette use
10th grade—> 18.3% of
youth reported e-cigarette
0 - use

Cigarettes E-Cigarettes [2th gra de-> 26.7% of
youth reported e cigarette

8th grade 10thgrade M 12thgrade
use.

7.4% of seniors reported
using e-cigarettes more

Use of e-cigarettes, increases as a young person
than once per day.

progresses through their high school years
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