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SAFE	Glen	Cove	Coalition:	Long	Term	Marijuana	Use	and	the	Brain	

According	to	the	National	Institute	on	Drug	Abuse	(NIDA),	evidence	from	animal	research	and	a	growing	
number	of	studies	in	humans	indicate	that	marijuana	exposure	during	development	can	cause	long-term	
or	possibly	permanent	adverse	changes	in	the	brain.	Rats	exposed	to	THC	before	birth,	soon	after	birth,	
or	during	adolescence	show	notable	problems	with	specific	learning	and	memory	tasks	later	in	life.	
Cognitive	impairments	in	adult	rats	exposed	to	THC	during	adolescence	are	associated	with	structural	
and	functional	changes	in	the	hippocampus.	Studies	in	rats	also	show	that	adolescent	exposure	to	THC	is	
associated	with	an	altered	reward	system,	increasing	the	likelihood	that	an	animal	will	self-administer	
other	drugs	(e.g.,	heroin)	when	given	an	opportunity.		

Imaging	studies	of	marijuana’s	impact	on	brain	structure	in	humans	have	shown	conflicting	results.	
Some	studies	suggest	regular	marijuana	use	in	adolescence	is	associated	with	altered	connectivity	and	
reduced	volume	of	specific	brain	regions	involved	in	a	broad	range	of	executive	functions	such	as	
memory,	learning,	and	impulse	control	compared	to	people	who	do	not	use.	Other	studies	have	not	
found	significant	structural	differences	between	the	brains	of	people	who	do	and	do	not	use	the	drug.	
Several	studies,	including	two	large	longitudinal	studies,	suggest	that	marijuana	use	can	cause	functional	
impairment	in	cognitive	abilities	but	that	the	degree	and/or	duration	of	the	impairment	depends	on	the	
age	when	a	person	began	using	and	how	much	and	how	long	he	or	she	used.	

Among	nearly	4,000	young	adults	in	the	Coronary	Artery	Risk	Development	in	Young	Adults	study	
tracked	over	a	25-year	period	until	mid-adulthood,	cumulative	lifetime	exposure	to	marijuana	was	
associated	with	lower	scores	on	a	test	of	verbal	memory	but	did	not	affect	other	cognitive	abilities	such	
as	processing	speed	or	executive	function.	The	effect	was	sizable	and	significant	even	after	eliminating	
those	involved	with	current	use	and	after	adjusting	for	confounding	factors	such	as	demographic	
factors,	other	drug	and	alcohol	use,	and	other	psychiatric	conditions	such	as	depression.	

Some	studies	have	also	linked	marijuana	use	to	declines	in	IQ,	especially	when	use	starts	in	adolescence	
and	leads	to	persistent	cannabis	use	disorder	into	adulthood.	However,	not	all	of	the	studies	on	the	link	
between	marijuana	and	IQ	have	reached	the	same	conclusion,	and	it	is	difficult	to	prove	that	marijuana	



causes	a	decline	in	IQ	when	there	are	multiple	factors	that	can	influence	the	results	of	such	studies,	such	
as	genetics,	family	environment,	age	of	first	use,	frequency	of	use,	having	a	cannabis	use	disorder,	
duration	of	use,	and	duration	of	the	study.	Key	research	in	this	area	to	date	is	described	below.	

More	research	will	be	needed	to	answer	definitively	whether	marijuana	use	causes	long-term	IQ	losses	
and	whether	factors	that	weren’t	measured	in	the	prior	research,	such	as	the	increasing	amounts	of	THC	
in	cannabis	and	the	emergence	of	new	cannabis	products,	are	relevant.	

Also,	the	ability	to	draw	definitive	conclusions	about	marijuana’s	long-term	impact	on	the	human	brain	
from	past	studies	is	often	limited	by	the	fact	that	study	participants	use	multiple	substances,	and	there	
is	often	limited	data	about	the	participants’	health	or	mental	functioning	prior	to	the	study.	Over	the	
next	decade,	the	National	Institutes	of	Health	is	funding	the	Adolescent	Brain	Cognitive	Development	
(ABCD)	study—a	major	longitudinal	study	that	will	track	a	large	sample	of	young	Americans	from	late	
childhood	(before	first	use	of	drugs)	to	early	adulthood.	The	study	will	use	neuroimaging	and	other	
advanced	tools	to	clarify	precisely	how	and	to	what	extent	marijuana	and	other	substances,	alone	and	in	
combination,	affect	adolescent	brain	development.	

The	National	Institute	on	Drug	Abuse	(NIDA)	is	a	United	States	federal-government	research	institute	
whose	mission	is	to	"lead	the	Nation	in	bringing	the	power	of	science	to	bear	on	drug	abuse	and	
addiction”.	For	more	information	please	visit	www.drugabuse.gov.	

The	SAFE	Glen	Cove	Coalition	is	concerned	about	underage	marijuana	use	and	its	negative	
consequences.	Please	follow	us	on	www.facebook.com/safeglencovecoalition	or	visit	SAFE’s	website	to	
learn	more	about	Marijuana	Use	at	www.safeglencove.org.	

	

	

	


