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Immature Adolescent Brain 
Undergoes Substantial 
Growth, Reorganization and 
Pruning



Prefrontal Cortex 



Reduced Gray Matter in the Frontal Lobes 
Linked to Smoking and Nicotine Addiction

• Left Ventromedial PFC  Bio Marker for Nicotine 
Addiction

• Less Gray Matter Left VM PFC Increase Rule 
Breaking

• Gray Matter in the Right PFC Decreases After 
Someone Starts Smoking

• Right PFC Involved with Seeking Sensations

• Decrease Gray Matter Right VMPFC Will Strengthen 
Smoking Behavior and Decrease Inhibition



Longitudinal Assessments of Neurocognitive Performance and 
Brain Structure Associated With Initiation of Tobacco Use in 
Children, 2016 to 2021

• Findings National Cohort Study 17,703 
Children

• Early Age Initiation of Tobacco Use with 
Lower Crystalized Cognition

• Decreased Brain Development  Lower 
Cortical Area and Volume







• Some groups of middle and high 
school students use e-cigarettes at a 
higher percentage than others. For 
example, in 2024: 

• More females than males reported 
current e-cigarette use.

• Current use of e-cigarettes varied by 
race and ethnicity.

• Non-Hispanic American Indian and 
Alaska Native students: 11.5%.

• Non-Hispanic Black or African 
American students: 7.0%.

• Non-Hispanic multiracial students: 
6.6%.

• Hispanic or Latino students: 6.1%.

• Non-Hispanic White students: 5.9%.

• Non-Hispanic Asian students: 2.3%



Effect of Chronic Inhalation of 
Electronic Cigarette 





Nicotine and the Developing Brain
• Nicotine Highly Addictive 

• Adolescent Brain Still Developing 
Until the Age of 25

• Cognitive Impairments

• Nicotine Interferes with Learning 
Attention and Memory

• Adolescent Exposure to Nicotine 
Lead to Cognitive Deficits



Prefrontal Cortex
• Critical Thinking

• Decision Making

• Personality

• Moderating Social Behavior

• Vaping Affects the Prefrontal Cortex



Microcircuitry of the 
prefrontal cortex (PFC) 
showing developmental 
differences in dopamine 
function



Preclinical Studies of Rodent 
Models Indicate that Nicotine 
Produces Age Specific 
Response 



Adolescents Use Vaping to 
Regulate Distress
• Delvin Mattingly

PhD University of Kentucky

• National Youth Tobacco Study

• 22.2 percent Psychological Distress





Nicotine Vaping Precedes 
Cannabis Abuse 



• 2020 Meta  
Analysis Nicotine 
Vaping Associated 
with a 6 Fold 
Increase Risk of 
ETOH Abuse and 
Binge Drinking 



Vaping and psychotic experiences among 
college students in the United States

• Roughly 14 percent of students in the sample 
reported psychotic experiences in the past year

• About 14 to 12 percent of students reported 
vaping over the past month

• The who vaped were more likely to have reported 
psychotic experiences

• The association remained significant after 
adjusting for other substance abuse and mental 
heath



Nicotine and 
Cannabis

• 2 Most Commonly Vaped Substances

• E Cigarettes Prevalence 2020  19.46 Percent HS 
Students  4.7 percent middle

• Most Common Use of E Cigarette Use  
Relaxation

• Other Uses Flavor 



Vaping and the 
Brain
• E Cigarette Vapors

• Motor 

• Learning

• Memory



Non-Suicidal Self Injury



Mechanisms for Promoting Smoking Cessation

• blockade of glutamatergic transmission inhibited 
nicotine reward

• facilitation of GABAergic transmission inhibited 
nicotine reward

• blockade of glutamatergic transmission inhibited 
nicotine-seeking behavior

• facilitation of GABAergic transmission inhibited 
nicotine-seeking behavior

• glutamatergic and GABAergic medications may be 
promising for smoking cessation





Association of 
Cannabis Abuse During 
Adolescence with 
Neurodevelopment

• Cannabis Accelerated 
Age Related Cortical 
Thinning 14-19 years

• Predominantly 
Prefrontal Regions

• Spatial Pattern of 
Cannabis  Related 
Thinning  PET SCAN of 
the Cannabinoid 
Receptor



Cannabis Addiction Effects on the Brain 







• Chronic THC exposure during 
adolescence is associated with 
persistent behavioral disorders in 
adulthood including social 
interaction/cognition deficits, cognitive 
filtering disturbances, memory deficits 
and anxiety. These behavioral disorders 
were accompanied by alterations in 
signaling pathway and synaptic plasticity 
markers and hyperDAergic activity in the 
mesocorticolimbic pathway, resembling 
schizophrenia.





Questions       Rationale

• What type and brand 
of vape are you using? 
Where and how do you 
obtain your cartridges 
or vaping liquid? Do 
they come from a 
legitimate vendor (i.e., 
a store), or were they 
produced and sold in 
the illicit market?

• Although data are still 
emerging, preliminary 
reports suggest that 
illicit market products 
may be associated 
with EVALI and other 
vaping-related harms.



Question
• When and at what age 

did you start vaping? 
Why did you start? 
Why do you continue 
to vape? What are 
some downsides of 
vaping for you?

Rationale 
• Early onset of 

substance use is 
associated with 
greater lifetime risk of 
substance use 
disorder. Motivations 
for initiating and 
continuing vaping can 
help inform cessation 
counseling.



Questions  Rationale 

• How often do you 
vape in a day? How 
long after you wake up 
do you start vaping? 
Are you vaping at 
school and/or work, 
and if so, are you 
doing so regularly 
throughout the day? 
How many days a 
week do you vape?

• Understanding the 
context in which youth 
vape can help 
clinicians offer 
effective cessation 
counseling. Frequent 
use throughout the 
day places youth at 
risk for developing 
withdrawal symptoms.



Questions
• What type of cartridges 

or liquids do you put in 
your vape? Do they 
contain nicotine? 
Tetrahydrocannabinol 
(THC)? Flavoring? If 
nicotine and/or THC, 
what is the 
concentration (or 
milligram content) of 
the cartridges/liquids?

Rationale
• Vaping nicotine and 

THC place youth at risk 
for nicotine and 
cannabis use disorders; 
higher concentration 
cartridges may be 
associated with greater 
risk. Vaping THC may 
also be associated with 
EVALI.



Withdrawal 

• Question

• How long does a cartridge last you? How 
many cartridges do you go through in a 
typical week? If not using cartridges, how 
often do you refill your vaping device?

• Rationale 

• More frequent use places youth at risk for 
withdrawal.



Question
• Have you tried quitting on your own? What 

happens if you stop vaping? Do you 
experience cravings (a strong feeling that 
you want to use again)?−If vaping nicotine: 

• Do you develop symptoms of nicotine 
withdrawal (i.e., irritability, depressed mood, 
difficulty concentrating, feeling restless, 
increased appetite)?−If vaping THC: Do you 
develop symptoms of cannabis withdrawal 
(i.e., anxiety, hostility, difficulty sleeping, low 
appetite, depressed mood)? Have you had 
episodes of persistent vomiting? Paranoia? 
Psychotic symptoms like hearing voices or 
seeing things that are not really there?



Vaping  
Pharmacotherapy  
Rx

• Bupropion  SR 
Combined with 
Nicotine 
Replacement 
Therapy

• Varenicline Over 17



Vaping Rx
• Text Messaging Intervention

• 37.8 percent Decrease In Vaping For 7 
months

• 287/759

• A Vaping Cessation Text Message Program 
for Adolescent E-Cigarette Users

• A Randomized Clinical Trial

• Amanda L. Graham, PhD



Cannabis Pharmacotherapy
• N-Acetylcysteine

• Gabapentin

• Topiramate



Cannabis Use Disorder
• Mixed Findings RCT Youth  Cannabis Disorder

• Topiramate 200mg for Youth Using Heavy Cannabis

• Topiramate Decreases Grams of Cannabis Smoked Per Day

• Side Effect  Cognitive



Rationale 
• Cessation attempts are likely to be 

hampered by cravings and withdrawal. For 
nicotine, these symptoms can be reduced 
with pharmacotherapy.

Rationale 
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