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The Effects of Cannabis Use on Brain Function

Ashna Saeed

Abstract: Cannabis is one of the most widely used psychoactive substances worldwide, and its increasing legalization has intensified
interest in its neurological effects. This paper reviews existing research on how cannabis use affects brain function, focusing on cognitive
processes, brain structure, and long-term outcomes. The primary psychoactive compound in cannabis, delta-9-tetrahydrocannabinol
(THC), interacts with the brain’s endocannabinoid system, which plays a key role in regulating memory, attention, and emotional
processing. Evidence indicates that acute cannabis use impairs cognitive functioning, particularly in areas such as memory and attention
(Crean et al., 2011). Long-term use has been associated with structural and functional brain changes, especially in regions such as the
hippocampus and prefrontal cortex (Volkow et al., 2014). Adolescents appear particularly vulnerable, with early cannabis use linked to
cognitive decline and altered brain development (Meier et al., 2012). However, findings across studies are not entirely consistent, and some
research suggests that certain cognitive effects may be partially reversible following sustained abstinence. This paper highlights both the
potential risks and the complexities of cannabis-related brain effects and emphasizes the need for further research to better understand

long-term consequences and individual variability.
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1. Introduction

Cannabis, derived from the Cannabis sativa plant, is widely
used for both recreational and medicinal purposes. In recent
years, its legalization in various regions has increased public
acceptance and accessibility, raising important questions
about its effects on human health- particularly brain function.
Although cannabis is often perceived as relatively harmless,
growing scientific evidence suggests that it can significantly
influence cognitive processes and neurological development.

The primary psychoactive component of cannabis is delta-9-
tetrahydrocannabinol (THC), which exerts its effects by
interacting with the brain’s endocannabinoid system. This
system is involved in regulating various physiological and
cognitive processes, including memory, mood, and decision-
making (Volkow et al., 2014). Because of this interaction,
cannabis use can alter normal brain functioning, leading to
both short-term and long-term effects.

This paper aims to review existing literature on the effects of
cannabis on the brain, with particular emphasis on cognitive
functioning,  brain  structure, and  developmental
considerations. By synthesizing current research, this paper
seeks to provide a comprehensive understanding of the
neurological impact of cannabis use.

2. The Endocannabinoid System and Cannabis

The effects of cannabis on the brain are primarily mediated
through the endocannabinoid system, a complex network of
receptors and neurotransmitters that helps maintain
physiological balance. THC binds to cannabinoid receptors,
particularly CB1 receptors, which are densely located in brain
regions such as the hippocampus, prefrontal cortex, and
amygdala (Crean et al., 2011).

These regions are responsible for essential cognitive and
emotional functions. The hippocampus plays a key role in
memory formation, the prefrontal cortex is involved in
decision-making and executive functioning, and the
amygdala regulates emotional responses. When THC binds to

neurotransmitter activity, leading to altered cognitive and
emotional functioning.

According to Volkow et al. (2014), the endocannabinoid
system is also crucial during brain development, particularly
in adolescence. Interference with this system through
cannabis use may therefore have long-term implications for
brain structure and function.

3. Short-Term Effects on Brain Function

Short-term cannabis use has been consistently associated with
impairments in cognitive functioning. Acute intoxication can
affect memory, attention, and executive functioning, making
it difficult for individuals to perform tasks that require
concentration and mental effort (Crean et al., 2011).

One of the most well-documented effects is impaired short-
term memory. THC disrupts activity in the hippocampus,
reducing the brain’s ability to encode and retrieve new
information. As a result, individuals may have difficulty
remembering recent events or learning new material.

In addition to memory impairment, cannabis use can
negatively affect attention and concentration. Users may
experience difficulty focusing on tasks or processing
information efficiently. Reaction times may also be slowed,
which has important implications for activities such as driving
or operating machinery.

These short-term effects are generally dose-dependent,
meaning that higher levels of THC result in greater cognitive
impairment (Crean et al., 2011).

4. Long-Term Effects and Brain Structure

Long-term cannabis use has been associated with changes in
brain structure and function. Neuroimaging studies have
identified differences in key brain regions among chronic
users, particularly in areas related to memory and executive
functioning.

CB1 receptors in these areas, it disrupts normal For example, research has shown that chronic cannabis users
may exhibit reduced hippocampal volume, which is
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associated with memory deficits (Volkow et al., 2014).
Similarly, alterations in the prefrontal cortex may affect
decision-making, impulse control, and planning abilities.

However, findings in this area are not entirely consistent.
Some studies suggest that cognitive impairments may
improve after prolonged periods of abstinence, particularly in
individuals who began using cannabis later in life (Crean et
al.,, 2011). This indicates that the long-term effects of
cannabis may vary depending on factors such as age of onset,
frequency of use, and duration of use.

5. Effects on Adolescent Brain Development

Adolescence is a critical period of brain development, during
which the brain undergoes significant structural and
functional changes. Cannabis use during this stage may
interfere with these developmental processes, leading to long-
term consequences.

Meier et al. (2012) found that individuals who began using
cannabis during adolescence showed a decline in cognitive
performance over time, particularly in areas such as memory,
attention, and processing speed. These effects persisted even
after controlling for other variables, suggesting a direct
impact of cannabis use.

Furthermore, adolescent cannabis use has been linked to an
increased risk of mental health issues, including anxiety,
depression, and psychosis (Volkow et al.,, 2014). The
developing brain appears to be particularly sensitive to the
effects of THC, making early use a significant risk factor.

6. Conflicting Evidence and Limitations

Despite substantial evidence of negative effects, research
findings on cannabis use and brain function are not entirely
consistent. Some studies suggest that moderate cannabis use
may not lead to significant long-term cognitive impairment,
particularly among adults who began using cannabis after
brain development was complete (Crean et al., 2011).

Variability in findings may be due to differences in research
methodologies, including sample size, measurement
techniques, and definitions of “heavy” or ‘“chronic” use.
Additionally, individual differences such as genetics,
environment, and co-occurring substance use may influence
outcomes.

Another limitation is the reliance on self-reported data in
many studies, which may introduce bias. Furthermore,
isolating the effects of cannabis from other substances, such
as alcohol or tobacco, can be challenging.

7. Conclusion

This literature review highlights the significant effects of
cannabis use on brain function, particularly in relation to
memory, attention, and emotional regulation. While short-
term cognitive impairments are well-established, long-term
effects are more complex and influenced by multiple factors.

Evidence suggests that early and frequent cannabis use may
lead to lasting changes in brain structure and function,
especially during adolescence. However, some effects may be
reversible with abstinence, and further research is needed to
fully understand long-term outcomes.

Overall, cannabis use has measurable effects on the brain, and
understanding these effects is essential for informed decision-
making and public health policy.
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