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A study of more than 3,800 high school students in the Greater Montreal
area reveals that cannabis use has a greater impact on working memory
in girls than in boys.

Early use of cannabis affects the working memory of adolescents, but its deleterious effect is more
pronounced in girls, posing a risk to their academic success as well as to their memory when they reach
adulthood.
These are the findings of a study conducted by Sima Noorbakhsh of the CHU Sainte-Justine Research Centre,
under the direction of Professor Patricia Conrod of the Department of Psychiatry and Addictology of
Université de Montréal.
This work is the subject of a scientific article
published
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in early April in the journal Frontiers in Human Neuroscience.

A five-year-study

Patricia Conrod
Done in collaboration with the management and teaching staff of 31 high schools in the Greater Montreal
area, the research project consisted of using surveys and various neuropsychological tests to evaluate the
impact of cannabis and alcohol use on the memory and cognitive performance of 3,826 students.
“Their responses, obtained on an annual basis, were collected over a five-year period, allowing the researchers
to follow a cohort of students from the beginning to the end of their high school studies,” Conrod said.
In addition to surveys to determine the evolution of drug use among young people, neuropsychological tests
were used to measure their working memory, recall memory, perceptual reasoning and inhibitory control.

Young girls more greatly affected
Overall, the surveys showed a gradual increase in alcohol and marijuana use from Grades 1 to 5 among both
boys and girls.
The neuropsychological tests showed that alcohol consumption is not associated with a significant reduction
in cognitive and mnemonic performance, however this is not the case for cannabis use.
Indeed, the results revealed a decrease in performance in both boys and girls during the tests as well as a more
damaging effect on working memory among those who used cannabis early, at the start of high school.
What accounts for this difference?
“Working memory, which involves the ability to process and store information over a short period of time, is
related to the prefrontal cortex," replied Conrod. “This is the last region of the brain to develop in
adolescents, but this development occurs earlier in girls than in boys.”
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“Several studies have shown that early marijuana use affects the maturation of the prefrontal cortex, and our
results corroborate them: girls who report using cannabis in early adolescence show a deficit in working
memory by the end of high school compared to girls who used later.”

Preventing early use
The study also reveals that there is a gender difference in the negative consequences of early cannabis use on
brain development and, in particular, on the area related to working memory.
Data collected by Noorbakhsh and Conrod also show that by the time they reached Grade 5 – that is, before
adulthood – “almost 80 per cent of the participants reported having used cannabis,” the researchers write.
“More than 10 per cent of Canadian teenage girls aged 15 and older had used marijuana in the past year,
according to Statistics Canada's 2018 data, and we know that students who smoke cannabis are 2.3 times more
likely to drop out of school than those who do not," said Conrod.
As well, there is evidence that regular cannabis use has long-term effects on attention span and memory, as
well as on academic performance, she added.
“Although the law prohibiting marijuana use before the ages of 18 to 21 in Quebec is a good thing, it does not
change teenagers' behaviour,” she said.
“We need to better prevent its early use through strategies that will engage parents, schools and public health
departments, through interventions that will target and reach young people, because their long-term mental
health is at stake.”
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