
JUULING AND SCHOOLING 
 

SEPTEMBER 26, 2018 
Jonathan P. Winickoff, MD, MPH 

Professor of Pediatrics 
Harvard Medical School 



 
 
 

TOBACCO USE IS A PEDIATRIC DISEASE 

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

    

                                 David A. Kessler, MD 

                                 Commissioner of FDA, 1995   

 

   

 



MOST TOBACCO USERS  START BEFORE AGE 21 

 

 

 

 

 

 

 

 

 

 

95% of U.S. adult smokers  
start before age 21. (IOM Report , 2015) 

 

Tobacco use during youth: 

•  Immediate health consequences  
•  Accelerates development of chronic diseases 
    over the lifespan 

 
 



NICOTINE AND THE DEVELOPING ADOLESCENT BRAIN 

 
 
 
 

    

Prefrontal cortex still developing through age 25 
•   Decision making, impulse control, executive functioning 

   Adolescent brain uniquely vulnerable to nicotine addiction 
•  Become addicted more quickly, at lower levels of use 

   Early use of nicotine associated with: 
•  Earlier addiction 
•  Greater risk of progressing to daily smoking 
•  Harder to quit 



Many Different Vape Systems:  
Some are Meant to Deceive 



WHAT DOES E-JUICE LOOK LIKE? 



POD SYSTEM, DIFFERENT FORM OF 
VAPING 



 
 
WHAT ARE THE INGREDIENTS FOUND IN  
E-CIGARETTE SOLUTIONS (E JUICE)?  
  

•  Humectant (propylene glycol and glycerin) 
•  Flavoring 
•  Nicotine  (can be present even when listed as 0 mg/ml) 
•  Toxicants  
•  Carcinogens 
•  Cytotoxic metallic nano-particles (from the coil/heating 

element) 
•  Silicates 
•  Other psychoactive ingredients (added by users)  

Williams M, Talbot P. Nicotine Tob Res. 2011 Dec; 13(12):1276-83 



TWO MAJOR REPORTS ON ECIGS:  
KEY CONCLUSIONS FOR YOUTH 

 
Moderate to Substantial evidence for these conclusions… 

 
• Nicotine exposure during adolescence can cause addiction, 

structurally alter the developing adolescent brain, cause mood 
disorders and attention problems. 

• Most eCigarette products contain and emit numerous toxic 
substances in addition to nicotine 

• Biologic plausibility that long-term exposure to eCigarettes could 
increase risk of cancer and adversely affect reproductive 
outcomes 

 
1. E-cigarette Use Among Youth and Young Adults: A Report of the Surgeon General 2016 2. Public Health Consequences of E-cigarettes: A Report of 
the National Academies of Sciences 2017 



TWO MAJOR REPORTS ON ECIGS:  
KEY CONCLUSIONS FOR YOUTH (CONTINUED) 

 
Moderate to Substantial evidence for these conclusions… 

• E-Cigarette use increases asthma attacks 
• E-Cigarette products can be used as delivery systems for 

cannabinoids and potentially for other illicit drugs 
• E-Cigarette use increases subsequent combustible tobacco 

cigarette use 

 
1. E-cigarette Use Among Youth and Young Adults: A Report of the Surgeon General 2016 2. Public Health Consequences of E-cigarettes: A Report of 
the National Academies of Sciences 2017 



2017 DATA ON ECIGS  
JUST RELEASED FOR MASSACHUSETTS 

 
 

• Almost half of all high school students have tried 
eCigarettes 

• 20% of high school students are current users 
• 25% of high school seniors are current users 
 
 High school regular cigarette smoking 6.4%;  
10.5% of males smoke flavored cigars 
 



E-CIGARETTES: A GATEWAY?  

Soneji	et	al,	JAMA	Pediatr.	2017	



LATE ADOLESCENCE: 
A CRITICAL PERIOD FOR NICOTINE ADDICTION  
 

 

Whether through electronic nicotine delivery systems or 
through traditional cigarettes, age 18-21 is a critical period.  

 
• 54% of adult smokers become daily smokers before age 
18 

• 85% of adult smokers become daily smokers before age 
21 

 
 



TOBACCO INDUSTRY INTENTIONALLY 
TARGETS YOUTH 



TOBACCO MARKETING TO YOUTH 

In their own words: 
 
The FRAGILE, DEVELOPING SELF-IMAGE OF THE YOUNG PERSON needs 
all the support and enhancement it can get.  
SMOKING MAY APPEAR TO ENHANCE THAT SELF-IMAGE.  
 
This self-image enhancement effect has traditionally been a 
strong promotional theme for cigarette brands and should 
continue to be emphasized.” 
 

- 1973 RJ Reynolds draft paper 



TOBACCO MARKETING TO YOUTH 

In their own words: 
“The renewal of the market stems almost entirely from 18-year-
old smokers… Younger adult smokers are THE ONLY SOURCE OF 
REPLACEMENT SMOKERS. If younger adults turn away from 
smoking, the industry must decline.” 

  --RJ Reynolds Report, 1984 
 

• “Raising the legal minimum age for cigarette purchaser to 21 
could gut our key young adult market (17-20) where we sell 
about 25 billion cigarettes and enjoy a 70 percent market 
share.”   

 --Philip Morris report, 1986  



WHAT ARE THE HEALTH HARMS OF 
VAPING? 

•  Relative to smoked tobacco, less harmful   
•  Relative to NO tobacco or medical NRT:  

•  Growing concerns for decreased lung function (aldehydes) 
•  Poor quality control – explosions, anti-freeze 
•  Safety of flavor when heated and inhaled is unknown 

•  Real hazards of nicotine and toxins to bystanders 

•  Non- and former smokers may become addicted 

•  Renormalizing and glamourizing “smoking” 

•  Poisoning risk to children 

•  May decrease chances of quitting tobacco—vape when 
you can’t smoke 

 



NICOTINE: HIGHLY ADDICTIVE 
WITHDRAWAL: 

Irritability,  
frustration,  

anger, 
 increased appetite,  

tremors, 
 depression,  

insomnia,  
anxiety,  

difficulty concentrating 

Business Insider Infographic, October 6, 2016 



SURFACE CONTAMINATION WITH NICOTINE 
  

Nicotine, which 
combines with indoor 
substances such as 
ozone and nitrous oxide 
to make irritants and 
carcinogens (TSNAs), 
collects on surfaces 
from eCigarette use. 
 

Goniewicz and Lee, Nicotine and Tobacco Research, 2014  



Alveolar growth is impaired in healthy newborn mice exposed to 
nicotine-containing e-cigarette emissions  

WHAT ARE THE HARMS TO CHILDREN? 

McGrath-Morrow, 2015 et al PLOS One 



Overall growth is impaired in newborn mice exposed to nicotine-
containing e-cigarette emissions  

WHAT ARE THE HARMS TO CHILDREN? 

McGrath-Morrow, 2015 et al PLOS One 



BEHAVIORAL EFFECTS 
•  Mice exposed to e-cigarette aerosol neonatally: 

•  More head dips (anxiety) 
•  Higher levels of rearing activity 

•  Increased markers of locomotor activity 
(ADHD) 

Smith, et al PLOS One 2015 



PUBLIC HEALTH HARM: RENORMALIZING SMOKING  

• Allowed in places where smoking is not allowed 
• Advertising is completely unrestricted, with TV 

ads for the first time since 1971 

• Advertising is indistinguishable                                               
from cigarettes 



Slides from CDC Grand Rounds, Oct, 2015; Matt Myers 

















JUULS 
The majority of e-cigarette users now use JUULs.  

 



TEEN NICOTINE ADDICTION 

•  Dependence is more severe if use begins in adolescence 
•  Those who begin as teens are more likely to become dependent, use for 

more years, and user more heavily 
•  Increased vulnerability may be due to still-developing brain 

•  Teens in Massachusetts are 9 times more likely to use eCigarettes than adults 

Sargent, 2003 



ADDICTION PROGRESSES FAST: 
HALF A JUUL POD COULD DO IT 

DiFranza, 2007 

Experimentation 

Regular Use 

Nicotine dependence, as indicated 
by craving, starts BEFORE daily or 
regular use 

Interventions may be delivered at any stage 



TEENS ARE AMBIVALENT ABOUT QUITTING,  
AND MOST HAVE TROUBLE 

•  About half of current teen smokers want to quit 

•  Half have made a serious quit attempt in past year 

•  Only 4% of teen smokers successfully quit each year 

•  Many light and occasional smokers still have trouble 

•  Most will not plan quits, and try unassisted 



CANADIAN SURVEY 

•  More than 75% of smoking teens said they wanted to quit 

•  Most indicated they would never use: 
•  Telephone quitlines, Internet, a Doctor, Teachers, School counselors, or Group 

meetings at school 

•  More than half indicated they WOULD: 
•  Try advice from friends or attempts on their own 



WHAT WORKS FOR TEEN NICOTINE 
ADDICTION?   

•  Evidence reviews of smoking prevention and cessation show limited 
evidence for effectiveness of… anything… 

•  Primary Prevention is thus most critical… BUT 

•  Counseling HAS been shown to be effective in adolescents 
•  OR 1.8 for counseling in general 



 
ELECTRONIC CIGARETTES:  

SUMMARY   
  

•  Youth should not be exposed to eCigs, eCig 
aerosol, eCig solution, or eCig advertising. 



 
ELECTRONIC CIGARETTE USE IN STUDENTS:  

PREVENTION RECOMMENDATIONS   
  

•  Teach about the harms of vaping 
•  Talk about the science of early nicotine use and how it 

can be used as a gateway to future drug use 
•  Enact a tobacco-free zone around all schools 
•  Encourage your local board of health to enforce existing 

tobacco 21 regulations 
•  Publicize your zero tolerance policy for vaping 
•  Be on the lookout for other eCigarette devices 



 
ELECTRONIC CIGARETTE COMMUNITY 

PREVENTION STRATEGIES   
   

•  Respectfully insist that your town’s board of health strictly 
enforces the new tobacco 21 law 

•  If you suspect any store is selling tobacco products to youth 
under 21, report them to the AG’s office 617-727-8400 

•  Encourage your Board of Health increase fines for selling to 
those under 21 

•  Urge your local Board of Health to join with 120 other MA 
cities and towns who have already banned flavored 
tobacco products 



THE NWH COMMUNITY IS ONLY AS SAFE AS THE 
COMMUNITIES WHERE THE CHILDREN LIVE 

  

 



RESOURCES WHEN SEEKING HELP 

•  Reach out to your pediatrician 

•  Obtain a referral to a therapist  

•  Attend the NWH Raising Resilient Teens Parenting Group 
•  Led by the NWH Division of Child & Adolescent Psychiatry   
•  To register call 6178-243-6490 

•  Seek resources through the NWH Resilience Project 
(nwhresilienceproject.org) 

•  an innovative school- and community-based initiative designed to promote the 
mental health and well-being of adolescents 



 
  

 

 

Thank you! 
 

Jonathan P. Winickoff MD, MPH 

jwinickoff@mgh.harvard.edu 



MOTIVATIONAL INTERVIEWING 

• Promoting change  by collaborating with students/
families  

• Guide them by helping them to find their own 
motivation, resolve ambivalence 

• Guide them in setting goals and a plan 



vs 



MOTIVATIONAL INTERVIEWING 

• Patient-focused 
• Ask open-ended questions 
•  Find common ground 

• Non-judgmental 
• Express empathy 

• Define motivation, confidence and commitment for 
change 


