
 

 
 

Webinar: The Impact of Substance Use on the Developing Adolescent Brain 

Questions from Participants and Answers from the Presenter 
 

 

Q: Does alcohol actually bind less readily to GABA receptors in the adolescent cerebellum (compared to 
adults) or do adolescents have compensatory mechanisms leading to less pronounced impacts on 
balance, coordination, etc.? 

A: One published study has documented significantly lower GABA levels in the frontal lobe of 
healthy adolescents compared to emerging adults. This is an emerging area of research and to 
date there have been only a few studies that attempt to measure brain chemistry during brain 
development so there is a lot we still do not know.   
 

Q: Does the impact of nicotine on the CNS build up and last or do your slides depict impact only while 
smoking? 

A:  The body works very hard to maintain steady state, so generally speaking, whenever a person 
is exposed to a large dose of just about anything the body will make adjustments.  When 
someone smokes cigarettes, the body responds by making the system a little less responsive to 
nicotine, and also to acetylcholine (the natural chemical that is mimicked by nicotine) in order to 
protect itself.  The changes last after the nicotine has left the body, but if someone quits smoking 
they do slowly reverse. 

 

Q: What would be an example of a small and large reward? 

A: In the study I demonstrated, rewards were represented as a picture of a single gold coin (small 
reward) or piles of gold coins (large reward).  The paper does not go into detail about how exactly 
they reimbursed for each image, but all subjects earned between $50-$75.    

I think the big picture, here, is that for young children if we tell them something is a reward, they 
behave as if it is a reward, while for adolescents, rewards have to be very salient to have impact.  
I have showed this slide many times and I think the point really resonates with a lot of people as 
consistent with their life experience. 

 

Q: What is the correlation between the onset of tobacco use and marijuana use? 

A: There is such a strong connection between use of substances that I encourage healthcare 
professionals and parents to think of all substance use as a single behavior, rather than making 
distinctions between them.  And considering that all psychoactive substances have a final 



common pathway of activating the brain's pleasure and reward center, the idea of lumping them 
together as a single behavior makes sense.   Specifically for tobacco and marijuana:  kids who 
use nicotine are 3-4 times more likely to use marijuana than their peers who have never used 
nicotine, and nicotine use generally comes first.  Teens who smoke traditional cigarettes are also 
much more likely than their peers to start using marijuana. 

 

Q: I have patients with anxiety and depression who try to self-medicate with THC. Do you recommend 
CBD at all in replace of this, or just recommend avoiding any substance all together? 

A: I don’t recommend CBD because there is very limited and conflicting evidence in adults and 
no clear evidence in pediatrics that it makes anxiety or mood disorders better, and, on the other 
hand, it is a compound that can have substantial side effects - certainly when used in therapeutic 
doses.  Sometimes drugs that give immediate relief make conditions worse in the long term.  A 
classic example:  opioids give miraculous relief for acute pain, but people with opioid use 
disorders actually become more sensitive to pain over time, a condition called, hyperalgesia. 
 

Q: How much marijuana use is considered hard use that contributed to the IQ loss on the study slide 
showed in the presentation? 

A: In the study I demonstrated, there was a statistically significant drop in IQ (about 6 points) 
among participants who met criteria for cannabis dependence* on three or more occasions out of 
the 6 time points.  The best we can tell is that these changes appear to be cumulative (ie the 
greater the exposure the worse the outcomes) and of course different people are impacted 
differently.  What I take from this work is that there is no "safe" limit for marijuana use during 
adolescence, just like there is no "safe" limit for alcohol consumption during pregnancy. 

*When this study was done, the DSM-IVR was still being use and so we see the older terminology 
of cannabis dependence rather than the newer cannabis use disorder. 

 

Q: Can the brain repair itself after early adolescent cannabis use or is this damage permanent? How 
about other substance use damage? 

A:  I would say that the biggest concern about substance use during adolescence is the impact 
on development.  This is obviously immensely complex and there is a lot we don’t know.  That 
having been said, young brains are resilient - so kids who manage to stop using substances are 
likely to have functional improvement, and the earlier they stop, the better the results are likely to 
be. 
 
Q: Are binge numbers/statistics the same for adolescents as adults? 

A: The most common pattern of alcohol use for adolescents is heavy episodic (“binge”) drinking.  
By comparison, adults tend to drink more frequently but consume less per occasion.  According 
to the NIAAA, 11% of all alcohol consumed in the US is by people aged 12-20, and more than 90% 
of that consumption is in the form of binge drinking. 

 



Q: How do neurodevelopmental disorders like ADHD increase the risk or likelihood of developing 
substance use disorder?  

A: Adolescents with attention-deficit/hyperactivity disorder (ADHD) are at significantly greater 
risk for the development of substance use disorders (SUD) compared to peers. Impulsivity, which 
could lead to higher levels of drug use, is a known symptom of ADHD and likely accounts, in part, 
for this relationship. Adults with ADHD who do not develop substance use disorders during 
adolescence appear to be more likely to develop new onset drug dependence during adulthood. 

A large study that followed children with ADHD over time found some evidence that medication 
treatment for ADHD may lower the risk of developing a substance use disorder.  A randomized 
controlled trial of medication for ADHD did not confirm those findings, though participants 
treated with medications in that trial did not have increased risk for developing a substance use 
disorder.   Thus it appears that medication (stimulant) treatment does not increase the risk of 
developing substance use disorder and may reduce It. 
 
Q: I would love to know more about how ADHD brains are affected by substances. Are there specific 
additional risks and/or effects? 

A: Please see the response above. 
 

Q: Among my clients, I am now seeing a lot of people (a few who feel they have grown out of ADHD but 
the majority still effected by it) who weren't able to simply leave the ADHD stimulant meds behind 
after graduating high school or college. Are there any promising avenues of therapy or MAT that have 
emerged for these patients, and what if any approaches have you seen high efficacy for this cohort as 
they transition from school to the working world? 

A: It turns out that while many of us may think of ADHD as a disorder of childhood, for many 
patients, symptoms persist into adulthood.  For many of these folks remaining on stimulant 
medication can help them continue to manage their symptoms and improve their functioning.  
The evidence suggests that very few patients treated for ADHD develop stimulant use disorders 
(though clearly some do, and as concerning, some patients who don’t have ADHD are treated 
with stimulants inappropriately).  My suggestion for the clients you are caring for is to take a 
“fresh look”, confirm the diagnosis of ADHD and also evaluate them for a stimulant use disorder.  
If they do meet substance use disorder criteria, I would recommend involving an Addiction 
Psychiatrist or Addiction Medicine specialist to help make a plan. 

 

Q: Is there any recommended resources that can be used for youth education on this topic? 

A: I would recommend the NIDA teen website, which can be found at: 
https://teens.drugabuse.gov/. 

 

Q: Is a reference list available that corresponds to the information in the slide deck? 

A:  Each slide has a full reference at the body of the page. 

 



Q: What can caregivers do to prevent youth from becoming addicted to psychoactive substances? 

A: I would love to see healthcare professionals advising teens that choosing not to use 
substances is the best decision for their health and development.  This message is very simple, 
easy to deliver and research suggests that it Is surprisingly effective.   
I encourage parents, teachers, coaches, healthcare providers and other adults to stay on 
message that substance use is unhealthy.  Unfortunately, our kids are surrounded by messages, 
many created by industry with a vested interest, that encourage kids to drink, smoke or vape: 
whether they want to celebrate, have a good time, respond to a bad time, strive to excel, feel 
numb in the face of difficulty – in short the culture encourages us to use substances to address 
just about any situation we face in life.  To make matters worse, so many addictive products are 
blatantly marketed to teens even though that is technically illegal.  Knowing what we know about 
the adolescent brain and vulnerability to both substance use and addiction, we shouldn’t be 
surprised when kids essentially follow the instructions they are getting and use substances.  
Sometimes adults with the best of intentions give kids advice on “keeping safe”, feeling that 
limiting use is more reasonable than advising them not to use at all.  Unfortunately, that is a very 
slippery slope that many kids end up sliding off. I could talk forever on this topic, but suffice it to 
say that the best counterbalance that we know of is very clear messaging from caring adults 
around kids that substance use is dangerous and unhealthy.  And there is a piece of good news 
here: surveys of high school students that have been conducted since the 1980's have shown a 
40-year linear increase in the proportion of kids who have chosen not to drink, smoke or vape 
during high school from a low of 2% to the current high of nearly 30%. 

 

Q: What are your thoughts on the racist roots of the word marijuana and the shift in language to 
cannabis instead?  

A: I dislike the word marijuana – mainly because it is a sloppy word that these days is used as an 
umbrella term to refer to any substance that contains THC, far from its initial meaning, which was 
a reference to the flowers and leaves of the cannabis sativa or cannabis indica plants.  Most of 
the teens that I see in clinic tell me that they use marijuana when really what they are doing is 
vaping liquids that contain highly concentrated THC oils.  I personally believe that using more 
accurate and descriptive names would be better for society, and important: as legalization 
marches forward at ballot boxes, we ought to be sure that voters understand what the ballot 
questions are asking.   

Add in to the mix that marijuana was originally adopted as an effort to racialize and associate 
drug use with people from Mexico, and I think there could be a very compelling argument to 
discard the term marijuana entirely in favor of cannabis (for plant material) and THC-containing 
products for everything else. 

 

Q: What can you share about the dual impact of substance use and trauma exposure? 

A: This is a really big and important topic.  Kids with a history of trauma are far more likely to 
develop a substance use disorder than peers, and in my clinical experience, when these 
disorders co-occur they can be very hard to treat.  I think the most important thing I can say here 
is that both disorders should be treated simultaneously.  For some kids, substance use is their “go 
to” or only strategy for managing difficult feelings, so in our program we like to make sure that 
kids have strong support as we start to help them with behavior change.  The good news is that I 
have seen a lot of kids get better over time with continued support. 

 



Q: I noticed one of the web addresses for info read "legal doesn't mean harmless." Regarding youth, I 
wonder why that is so? As a teen I remember that claiming its legal made me feel justified in using and 
drinking. It seems as a society that we support self-harm. 

A: I agree and I think this is a real problem.  Unfortunately, youth are a great target to sell drugs to 
– both for legal and illegal markets – because they are the part of the population that will be 
most interested in risk taking and extreme experiences.  They are also more susceptible to 
developing substance use disorders and continuing to use over time.  Of course it is illegal to 
market addictive substances to teens, but it is so hard to enforce those restrictions – the tobacco, 
alcohol, vaping and marijuana industries have all proven that beyond the question of a doubt. 

One very important point that I like to go over with teens and families is that legal for adults does 
not mean safe for kids. There are several reasons why alcohol, tobacco and marijuana (in places 
where this applies) cannot be sold to children and youth, and this is an entire other discussion. 
When I work with kids and families I always emphasize that my concerns are not about legality, 
but rather they are about health.  Smoking is certainly legal and certainly unhealthy.  In my 
opinion, adults should have free range to make decisions regarding reasonable health risks.  But 
adolescents need to be protected.  Please see my comments above for more thoughts. 

 
Q: Are you seeing that vaping is speeding up the process of addiction? 
A: Yes, e-cigarettes have a variety of features that makes them more addictive than traditional 
cigarettes.  The most popular e-cigarettes used by youth uses a liquid that contains benzoic acid 
which forms a nicotine salt, a form which compared to the nicotine in smoke is much more 
rapidly absorbed by the lungs, and much less irritating to the airways, allowing for deeper 
inhalation without coughing. E-cigarette users can get a higher peak dose of nicotine than 
typically achieved by smoking a combustible cigarette and much greater speed of delivery and 
receptor activation by nicotine.  It has long been recognized that the speed at which substances 
reach receptors on the brain is directly related to their addiction potential. These factors 
combined thus greatly increase the addiction potential of e-cigarettes. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2564657/  
 
Q: Are those new terms for nicotine similar to electronic smoking of THC? 
A:  In 2003, a Chinese pharmacist developed what we today call electronic cigarettes or e-cigs. In 
2007, an e-cigarette company introduced a new design with a tank to hold vaping liquid or “e-
juice”; this device is referred to as a “vape pen”.   A few years later, another company introduced 
disposable “e-juice” containers called pods.  E-cigarette juice contains flavoring and other 
chemicals dissolved in propylene glycol or glycerol together with either nicotine, cannabis or 
“just flavoring”.  The mechanism is the same regardless of the active ingredient. The juice is 
heated to 200-250℃ it becomes a gas that can be inhaled.   
 
Q: Isn't acetylcholine an inhibitory neurotransmitter for stress? 
A: Acetyl choline (Ach) is an excitatory neurotransmitter.  Ach Is released by nerve cells in the 
brain when people are stressed, increasing concentration, focus and facilitating learning.  
Nicotine, which is of course made by tobacco plants and an exogenous neurotransmitter, also 
results in these beneficial effects in low doses, but high doses and prolonged exposure can have 
the opposite effects. 
 
Q: We are seeing more teens who use meth.  Can you talk a bit about meth and teens?  
A: Methamphetamine is a powerful, and highly addictive stimulant.  Prolonged use is associated 
with hallucinations, psychosis, impaired motor skills and cognitive decline related to neuronal 



and glial cell death throughout the central nervous system. 

A recent report has found that non-fatal stimulant (including methamphetamine) overdoses 
among children and adolescents is on the rise and this is a significant concern and a reminder 
that to truly reverse the overdose epidemic, broad measures that focus on substance use 
prevention and addiction treatment for all classes of substances must supplement current 
efforts.  Too narrow a focus on one or a small group of substances simply leads to one substance 
becoming popular only to be replaced by another. 

 
Q: When stating all psychoactive substances trigger dopamine - does that includes all psychiatric 
medications, including SSRIs, tricyclics, SNRIs, neuroleptics, etc.?  Or, do you just mean substances that 
specifically affect the dopamine-mesolimbic pathway? 
A: I was referring specifically to substances that cause euphoria, which all have the final common 
pathway of increasing dopamine in the nucleus accumbens.  SSRI's and SNRI's Increase extra-
cellular serotonin levels throughout the brain, but most do not increase dopamine concentrations 
In the nucleus accumbens or striatum. 
 
 


