
MARIJUANA AND  
THE ADOLESCENT BRAIN  



 

• The Developing Brain and Susceptibility to Addiction 

• Marijuana’s Effects on the Developing Brain 

• Youth Marijuana Use Rates 

• Youth Substance Use Prevention 

• Town Policy Options  

OUTLINE 



A coalition of schools, human service agencies, local 
government, law enforcement, businesses, faith-based 
organizations, parents and youth 

that holds the vision that: 

Franklin County and the North Quabbin Region be a 
place where young people are able to reach their full 
potential and thrive with ongoing support from schools, 
parents and the community. 

 

 

 

 



Teens really are different! Compared to childhood and adulthood,  

adolescence is a time of heightened: 

Sensation- and reward-seeking 

Risk-taking and impulsivity 

Peer influence 

Mood swings 

Capacity to learn 

Exuberance 

 

 



Maturation of the human brain, 
age 4-21 



Creating neural super-highways 

through pruning & myelination 

 



The “use it or lose it” principle 

"If a teen is doing music or sports or academics, 
those are the cells and connections that will be 
hardwired. If they're lying on the couch or 
playing video games…, those are the cells and 
connections that are going to survive.” 

Jay N. Giedd, M.D., Chief of Brain Imaging,  
Child Psychiatry Branch, National Institutes of Health 
 



The heightened importance of rewards 



The brain’s reward system 



From the neuron’s point of view  
(Wow! Yikes!) 



When the brain’s 
reward system  
is repeatedly 

overstimulated,  
it adjusts to reduce 

dopamine levels.  

Turn it  
down!! 



Person w/ substance 
use disorder 

 
Healthy subject 

 



The reward system is 
particularly active in 
the teen brain. 

The centers for 
logic and reasoning   
are still developing. 

 

Adolescent brains are 
building super-highways 
for the pathways  
used regularly. 



Dependence on substances is 
highly correlated with early use 

40% of those who begin 
drinking at age 15 will 
develop an alcohol use  
disorder. 
 
7% of those who begin 
drinking at age 21 will  
develop an alcohol use 
disorder. 



What is marijuana? 
How does it affect the body? 



The marijuana plant  
(Cannabis) 

• 480 natural chemical compounds, 
including THC and CBD 

Like most drugs, 
THC and CBD 
mimic natural 
brain messengers. 



Cannabinoid receptors are 
found all over the body… 
 
and throughout the brain. 
 
THC, CBD and other 
cannabinoids from 
marijuana can bind with 
them and alter natural 
signals. 



1960 1965 1970 1974 1978 1980 1983 1984 1985 1986 1990 1992 1993 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

THC 0.2 0.24 0.39 0.47 1 1 1.5 3.3 3.3 3.5 3.5 3.1 3.1 4 4.54 5.16 4.96 4.67 5.4 6.18 7.26 7.18 8.33 8.09 9.08 10.3 10.3 9.91 11 11.4

CBD 0.28 0.31 0.38 0.36 0.33 0.31 0.42 0.4 0.41 0.43 0.45 0.47 0.42 0.46 0.46 0.46 0.53 0.48 0.41
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CBD: 
Non-Psychoactive 

Ingredient 

Average THC & CBD levels  
in the US: 1960 - 2011 

Data from the NIDA-sponsored Potency Monitoring program at the University of Mississippi, showing average THC and 
CBD levels in samples of marijuana seized by federal, state and local governments in each year shown.   

THC: 
Psychoactive 

Ingredient 



THC Concentrates 

“Budder” 

“Shatter” 

“Ear Wax” 
“Green Crack” wax 

Hash Oil Capsules 

Butane Hash Oil (BHO) 



Ways to 
consume 

marijuana 



Acute effects of using marijuana 
(during intoxication) 

Altered judgment 
Slowed reaction time 

Euphoria 

Impaired memory 

Increased appetite 

Impaired coordination 

Panic/paranoia/ 
psychosis 

Altered pain sensitivity 

Anti-nausea effects 



Marijuana and Driving 

• Lab and simulator 
studies show that 
marijuana impairs 
driving skills, and the 
more THC, the 
greater the 
impairment. 

 



Marijuana and Driving 

• Marijuana used with 
alcohol causes greater 
impairment than either 
alone.  

• In Colorado in 2014, of 
drivers testing positive 
for THC, 2/3 had alcohol 
and/or other drugs in 
their systems as well as 
marijuana. 

marijuana 
only, 33% 

mj & other 
drugs, 15% 

mj, other 
drugs & 

alcohol, 15% 

marijuana & 
alcohol, 37% 



What are the longer-term effects of 
regular marijuana use on youth 

development? 





Prospective longitudinal studies 

Assess during 
childhood 

Monitor marijuana 
use from onset 

Assess again in 
adulthood 



One thing researchers agree on… 

Frequent marijuana use  

during adolescence  

has more serious 

consequences 

than use by  

adults 

 



Potential longer-term effects of regular 
marijuana use on youth development 

• Issues with attention, memory and learning 

• Poorer educational and life outcomes  

• Loss of IQ for persistent heavy users 

• Potential for addiction to marijuana and 
increased risk of addiction to other drugs  

• Increased risk of risk of psychosis 



Deficits in cognitive functioning 
among active users 

Many studies show that adolescents who 
use marijuana heavily tend to score worse 
than non-users on tests of: 

• attention 
• verbal learning 
• memory 
• processing speed  

… even when  
they are not high. 
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Verbal learning Delayed recall 



• Deficits are larger for those who use more, 
and for those who begin using younger.  

• With sustained  
abstinence,  
functioning is  
largely restored. 

 

Deficits in cognitive functioning 
among active users 
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Unemployed age 21-25

College grad by age 25
0

1-99

100-199

200-299

300-399

400+

Adult life outcomes affected by 
marijuana use in adolescence 

# occasions used 
marijuana, age 15-21 

Fergusson DM & Boden JM, Cannabis use and later life outcomes. Addiction. 2008 Jun; 103(6):969-76 

Increasing use of marijuana from age 15-21 was 
also associated with lower relationship quality and 
lower life satisfaction at age 25. 



Loss of adult IQ associated with 
marijuana dependence in adolescence 

The most comprehensive study of marijuana 
and cognitive function to date: 

• Dunedin study followed 1037 individuals from birth 
to age 38 

• assessed IQ at 13 and at 38 

• assessed marijuana use and dependence at five 
points in time from age 18-38 

• controlled for use of alcohol and other substances, 
socio-economic status and years of education 



Loss of adult IQ with marijuana 
dependence in adolescence 

Findings: 
• Those who developed marijuana dependence 

before age 18 showed IQ decline in adulthood. 

• The longer their dependence persisted, the greater 
the decline, with a decline of 8 IQ points for the most 
persistent users.  

• Those who began using in adulthood did not show 
IQ decline. 

• Quitting in adulthood did not restore functioning in 
those who began in adolescence. 



Other studies show no association 
between marijuana use and IQ loss 

Mokrysz, et al, 2016: 
• Prospective cohort study of 2235 young people in Bristol, UK, 

considered impact of marijuana use on IQ between age 8 and age 
15. 

• No association found between teen marijuana use and IQ, after 
adjusting for various confounders, most notably cigarette smoking. 

Isen, et al, 2016 
• Study of 789 pairs of twins followed from preadolescence  (age 9-

12) to late adolescence (age 17-20). 

• Marijuana users experienced declines – as did their non-using 
twins. 

• The authors conclude the decline was related to factors other than 
marijuana. 

 



Are tobacco, alcohol & marijuana  
“gateway drugs”? 

There is a 
correlation 
between 
use of 
tobacco, 
alcohol and 
marijuana 
and use of 
other drugs 
of abuse. 

Of those who 
do not smoke, 

1% 

Of those who 
do not drink, 

1% 

Of those who 
do not use mj, 

0% 

Of those who 
smoke 

cigarettes, 16% 

Of those who 
drink, 8% 

Of those who 
use mj, 11% 

cigarettes alcohol marijuana

What percent of each group  
use prescription narcotics? 

SOURCE: 2015 FC/NQ PNA 
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Marijuana use at age 18 and later risk of 
schizophrenia (n=45,570) 

Marijuana, psychosis and 
schizophrenia 

  

Andréasson, 1987  
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Geneotype – susceptibility to schizophrenia 

never users

used weekends or less

daily users

Marijuana, psychosis and 
schizophrenia 

Regular 
marijuana use 

increases 
schizophrenia 
risk in those 

with gene for 
schizophrenia 

DiForti, 2012  



How common is  
youth marijuana use? 
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Percentage of U.S. 12th grade students  
reporting past month use of  

cigarettes, marijuana and alcohol 

SOURCE: University of Michigan, 2014 Monitoring the Future Study. 
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Percentage of local middle & high school students  
reporting past month use of  

cigarettes, marijuana and alcohol 

SOURCE: Franklin County/North Quabbin Prevention Needs Assessment. 
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Prevention: 
 

Factors in the community, family 
and schools influencing youth use 



Community 



Community 



Advertising & Marketing 



Advertising & Marketing 



Sales outlets/dispensaries 

A dispensary in Colorado … 
now painted gray after community complaints that the mural enticed children 



The Northampton dispensary 



Products & packaging: 
Like this? 



Or this? (Products at the Northampton dispensary) 





Prevention in schools 



LifeSkills Prevents Substance Use 

Randomized trials 
show LifeSkills reduces 
tobacco, alcohol and 
marijuana use among 
participants relative to 
controls: 
up to 87% for tobacco use,  

up to 60% for alcohol use, &  

up to 75% for marijuana use. 
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control LST
87%  
less 
use 

60%  
less 
use 

75%  
less 
use 

SOURCE: Various studies cited at http://www.lifeskillstraining.com/ 



Screening, Brief Intervention & 
Referral to Treatment 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjnhe6ktd3KAhUJFh4KHbaNA5IQjRwIBw&url=https://www.bsd405.org/departments/health/&bvm=bv.113370389,d.dmo&psig=AFQjCNFlobYRW0OG6FGeCjpShN71MRt8mw&ust=1454651501287643
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjPkMb2td3KAhUKJh4KHRfnAzMQjRwIBw&url=http://www.dispatch.com/content/stories/local/2010/11/15/schools-weigh-sensitive-subject.html&bvm=bv.113370389,d.dmo&psig=AFQjCNHoxV8Pez437aL4Iw3A-V2X_4PXmw&ust=1454651671498684


Prevention in the family 

64% 

16% 
12% 

8% 

very wrong wrong a little bit wrong not wrong at all

How wrong do your parents think it is for you to use marijuana? 

Percent of students who used marijuana recently,  
by parent attitudes (FC/NQ PNA 2015) 

used mj in
past 30 days

7% 
used 

38% 
used 

59% 
used 

75% 
used 

64% 

16% 
12% 

8% 

very wrong wrong a little bit wrong not wrong at all

How wrong do your parents think it is for you to use marijuana? 

Students’ report on their parents’ attitudes 

SOURCE: Franklin County/North Quabbin Prevention Needs Assessment. 
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What municipal leaders can do 

• Educate the community through meetings, town 
newsletters, editorials, etc. 

• Support the implementation of LifeSkills and SBIRT 
in the schools 

• Assess zoning and Board of Health regulations on 
marijuana 

 





Resource list 

Adolescent brain 
• David Dobbs, “Beautiful Brains,” National Geographic, 

October 2011, 
http://ngm.nationalgeographic.com/2011/10/teenage-
brains/dobbs-text   

• Laurence Steinberg, Age of Opportunity: Lessons from the 
New Science of Adolescence, 2014. 

• Frances E. Jensen with Amy Ellis Nutt, The Teenage Brain. A 
Neuroscientist’s Survival Guide to Raising Adolescents and 
Young Adults, 2015.  

  

Prevention 

• US Surgeon General, National Prevention Strategy, 
Preventing Drug Abuse and Excessive Alcohol Use, 
http://www.surgeongeneral.gov/priorities/prevention/st
rategy/preventing-drug-abuse-excessive-alcohol-use.html 

• Trust for America’s Health’s Reducing Teen Substance 
Misuse: What Really Works, 2015, 
http://healthyamericans.org/assets/files/TFAH-2015-
TeenSubstAbuse-FnlRv.pdf  

• Community Anti-Drug Coalitions of America. The Coalition 
Impact: Environmental Prevention Strategies 
http://www.cadca.org/sites/default/files/resource/files/
environmentalstrategies.pdf 

• Community Action Plan, May 2016, available on the 
Communities That Care Coalition website 
CommunitiesThatCareCoalition.org  

 

 

Addiction 

• Dr. Ruth Potee, Physiology of Addiction (video), 
https://www.youtube.com/watch?v=eySb0etE1PA  

• National Institute on Drug Abuse, Drugs, Brains, and 
Behavior: The Science of Addiction, 
https://www.drugabuse.gov/publications/drugs-brains-
behavior-science-addiction/drug-abuse-addiction 

  

Marijuana 

• Commonwealth of Massachusetts, Report of the Special 
Senate Committee on Marijuana, March 8, 2016, 
https://malegislature.gov/Document/Bill/189/Senate/SD
2479/DocumentAttachment/sd2479.pdf 

• MA Department of Health, Medical Use of Marijuana 

Program (including Guidance for Municipalities), 

http://www.mass.gov/eohhs/gov/departments/dph/programs

/hcq/medical-marijuana/  

• Colorado Department of Public Safety, Marijuana 
Legalization in Colorado: Early Findings, March 2016, 
http://cdpsdocs.state.co.us/ors/docs/reports/2016-SB13-
283-Rpt.pdf 

• National Institute on Drug Abuse, Drug Facts: Marijuana, 
March 2016, 
https://www.drugabuse.gov/publications/drugfacts/mari
juana 

• National Organization for the Reform of Marijuana 
Laws (NORML), http://norml.org/ 
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Phoebe Walker, Director of Community Services 
ext 102, walker@frcog.org 

 
Kat Allen, Coalition Coordinator  

ext 119, kallen@frcog.org 
 

Jeanette Voas, Evaluation Coordinator 
ext 122, jvoas@frcog.org 

 

 John W. Olver Transit Center 
12 Olive Street, 

Greenfield, MA 01301 
(413) 774-3167 


