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Effects of Tobacco, Alcohol and Drugs 
on the Developing Adolescent Brain

Risk-taking may be based in 
biology, but that does not 
diminish the possible un-

healthy consequences of alcohol 
and other drugs and  tobacco on 
the developing teen brain. 

Recent brain research with 
magnetic resonance imaging 
suggests that alcohol impacts 
adolescents differently than it 
does adults. Young people are 
more vulnerable to the negative 
effects of alcohol on the hippo-
campus—the part of the brain 
that regulates working memory 
and learning. Consequently, 
heavy use of alcohol and other 
drugs during the teen years can 
result in lower scores on tests of 
memory and attention in one’s 
early to mid-20s. 

People who begin drink-
ing before age 15 are four times 

more likely to become alcohol-
dependent than those who 
wait until they are 21. Teens 
also tend to be less sensitive 
than adults to alcohol’s sedative 
qualities. Sedation in response 
to alcohol is one of the ways 
the body protects itself, since 
it is impossible to keep drink-
ing once asleep or passed out. 
Teenagers are able to stay awake 
longer with higher blood alcohol 
levels than older drinkers can. 
This biological difference allows 
teens to drink more, thereby 
exposing themselves to greater 
cognitive impairment and per-
haps brain damage from alcohol 
poisoning.

There are also striking differ-
ences in the way nicotine affects 
adolescent and adult smokers. 
Nicotine results in cell damage 

and loss throughout the brain at any 
age, but in teenagers the damage 
is worse in the hippocampus, the 
mind’s memory bank. Compared 
to adults, teen smokers experience 
more episodes of depression and car-
diac irregularities, and are more apt 
to become quickly and persistently 
nicotine-dependent. 

Drugs such as cocaine and 
amphetamines target dopamine 
receptor neurons in the brain, and 
damage to these neurons may affect 
adolescent brain development for 
life in the areas of impulse control 
and ability to experience reward. 

Other effects of substance abuse 
in adolescents include delays in de-
veloping executive functions (judg-
ment, planning and completing 
tasks, meeting goals) and overblown 
and immature emotional responses 
to situations.
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If you would like to know more about the effects of tobacco, alcohol and drugs on the developing adolescent brain, please refer to 
The Teen Years Explained: A Guide to Healthy Adolescence, and the following resources.

Drugs and Alcohol
Centers for Disease Control. Alcohol and Drug Use—http://www.cdc.gov/HealthyYouth/alcoholdrug/index.htm
The Nemours Foundation. Drugs and Alcohol—http://teenshealth.org/teen/drug_alcohol/
American Academy of Child and Adolescent Psychiatry. Teens: Alcohol and Other Drugs 

http://www.aacap.org/cs/root/facts_for_families/teens_alcohol_and_other_drugs
Department of Health and Human Services. Drugs, Alcohol, and Smoking—http://www.4girls.gov/substance/alcohol/index.cfm
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For additional resources, please refer to The Teen Years Explained: A Guide to Healthy Adolescent Development. Science-
based and accessible, this guide is a practical and essential resource for parents and all people who work with young people. 

For more information, contact:
Beth Marshall, CHES, DrPH

bmarshal@jhsph.edu

Center for Adolescent Health
Johns Hopkins Bloomberg School of Public Health

615 N. Wolfe St. E4610
Baltimore, MD 21205

Telephone: 443 287 3008
www.jhsph.edu/adolescenthealth

“Add this book to the 
‘must-read’ list.”
—Karen Pittman,
Forum for Youth 

Investment


