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Abstract 

Cannabis sativa (marijuana) is an herbal substance 
widely consumed for both recreational and 
medicinal purposes. This narrative review examines 
the cognitive, behavioral, and developmental effects 
of marijuana use during adolescence and its 
implications in adulthood. Drawing on 
interdisciplinary scientific research, the study 
explores marijuana’s dual composition: cannabidiol 
(CBD), a compound recognized for its therapeutic 
potential in treating anxiety, sleep disorders, and 
chronic pain, and tetrahydrocannabinol (THC), the 
psychoactive component responsible for euphoria 
and altered perception. While CBD has 
demonstrated beneficial medical applications, THC 
has been associated with neurocognitive 
impairment, reduced motivation, and addiction, 
particularly among adolescents whose brains are 
still developing. National research findings indicate 
that frequent THC exposure during adolescence may 
disrupt memory formation, executive functioning, 
and emotional regulation, leading to lasting 
behavioral consequences in adulthood. Additionally, 
sociological perspectives suggest that adolescent 
marijuana use may stem from identity exploration 
and social rebellion, which reinforce dependency 
and risk-taking behaviors. Beyond individual effects, 
marijuana use among adolescents has become a 
pressing public-health issue, with legalization, higher 
THC potency, and easier access contributing to rising 
dependence and neurocognitive risk. The review 
emphasizes that although marijuana carries 
potential therapeutic value, misuse among youth for 
euphoric purposes can have long-term cognitive and 
psychological costs. 
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Marijuana’s Effect on Cognition and Behavior in 
Adolescence and Early Adulthood 

Legalizing marijuana has been a subject of debate for 
years in the United States since the Controlled 
Substance Act in the 1970s.1 Over time, research has 
expanded, and marijuana has become the subject of 
global discussion regarding its potential health 
benefits. The National Cancer Institute reports that 
marijuana has been used medicinally for thousands 
of years.16 As of 2025, medical marijuana has been 
legalized in more than 38 U.S. states, and over 20 
states have legalized recreational cannabis.17 While 
marijuana’s substances have provided therapeutic 
relief for individuals experiencing mental or physical 
distress, they also expose the general population to 
harmful effects. Marijuana, commonly referred to as 
weed, is a hallucinatory drug that can be consumed 
to achieve an elevated state of mind, or a “high,” 
through the inhalation or ingestion of a chemical 
known as Tetrahydrocannabinol (THC), responsible 
for most of the drug’s psychological effects, and 
Cannabidiol (CBD) for its therapeutic effects.2    

According to The National Institute on Drug 
Abuse (NIDA), THC acts much like the cannabinoid 
chemicals that are made naturally by the human 
body.15  This compound stimulates cells within 
human brains to release dopamine, creating feelings 
of euphoria, while simultaneously disrupting how 
information is processed in the hippocampus, which 
is the human brain’s component responsible for 
forming new memories. THC can induce 
hallucinations, modify thinking, and cause delusions, 
therefore altering cognition and distorting 
perception. 

CBD is a substance used for medical 
research and health benefits.2 Research indicates 
that the CBD found in marijuana can help treat 
chronic pain conditions such as fibromyalgia, 
endometriosis, and interstitial cystitis. However, as 
marijuana becomes more accessible through state 
legalization, many adolescents are taking advantage 
of these laws to consume THC during critical stages 
of brain development. Critical stages of brain 
development in adolescence include the continued 
maturation of the prefrontal cortex, which is most 
responsible for executive functions like impulse 
control, decision making, and emotional regulation.3 
Teenagers who smoke or intake THC to experience a 
“high” often disregard laws proclaiming that 
marijuana is illegal for them in their state. This raises 
concerns about how adolescent THC exposure may 
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affect cognition and behavior in early adulthood 
(between the years of 18 and 24) with prolonged use 
of the drug.3    
 Marijuana addictions can profoundly alter 
both the physical and psychological health of 
adolescents, a population that is especially 
vulnerable due to their ongoing neurodevelopment 
and behavioral maturation. An addiction is defined 
as the psychological and physical inability to stop 
consuming a chemical, drug, activity, or substance 
although it is causing physical and psychological 
harm.4 By contrast, drug misuse refers to the 
incorrect, excessive, or nontherapeutic use of body-
and mind-altering substances. Misusing a substance 
alone does not cause an addiction; addiction is 
characterized by a long-term inability to moderate 
the chemical, drug, or other form of substance. For 
example, a person who smokes the THC in weed 
heavily on a single occasion may experience both the 
euphoric and harmful effects of the substance; 
however, this does not qualify as an addiction unless 
use becomes regular, solitary, or interferes with daily 
functioning. In adolescents, repeated marijuana use 
that becomes habitual, socially isolating, or 
disruptive to academic performance and daily 
functioning substantially increases the likelihood of 
developing cannabis dependence later in life.4  

The medical use of CBD cannot lead to an 
addiction.5 CBD has been reported to reduce the 
psychological response to THC in humans without 
sharing its psychoactive properties, and THC has 
been associated with acute anxiety responses, 
particularly at higher doses.6 Higher THC 
concentrations in a sample have been associated 
with increased neurocognitive and anxiety related 
adverse effects, whereas greater CBD content may 
partially mitigate some of THC’s psychoactive and 
neurocognitive impacts. One double-blind study of 
eight volunteers reported that CBD can block the 
anxiety induced by high doses of THC.6 Numerous 
anecdotal reports claim that marijuana with 
relatively lower ratios of THC to CBD is less likely to 
induce anxiety in young adults than marijuana with 
high THC to CBD ratios; however, the results 
published thus far remain inconclusive due to small 
sample sizes and methodological limitations.6 
Although preliminary evidence indicates that CBD 
may possess antiepileptic properties, larger and 
longer studies are needed to confirm its 
effectiveness, especially in adolescents whose 
seizure patterns and therapeutic responses exhibit 
considerable variation.6 The developing teenage 

brain, therefore, responds differently to these two 
compounds; CBD may provide therapeutic benefit, 
while THC can produce neurocognitive harm.  
 Cannabinoids are a class of biologically 
active compounds found in the cannabis plant, of 
which tetrahydro-cannabinol (THC) and cannabidiol 
(CBD) are the most widely studied. 6 Both 
compounds interact with the endocannabinoid 
system: a biological signaling system that regulates 
mood, memory, appetite, and brain development. 
THC produces psychoactive effects, whereas CBD 
lacks intoxicating properties and is primarily 
associated with therapeutic applications. The effects 
of CBD and THC on symptoms such as chronic pain, 
nausea and vomiting, appetite loss, sleep 
disturbances, and anxiety are generally modest, and 
in most cases, more effective medications exist.6 
Nonetheless, people vary in their responses to 
medications. Evidence suggests that the potential 
harms associated with marijuana use are largely self-
directed, affecting users more than those around 
them. 

To further understand THC and CBD and their 
neurological effects, researchers have conducted 
controlled studies on habitual marijuana smokers, 
particularly those with high frequency daily use. 
Approximately 17.7 million Americans report 
smoking marijuana daily or at near-daily, according 
to data collected through the National Survey on 
Drug Use and Health.14 In other studies, investigators 
examined whether neurocognitive deficits persisted 
among heavy marijuana users following 28 days of 
abstinence.7 Participants completed a series of 
cognitive tests to measure memory, executive 
function, psychomotor speed, and manual dexterity. 
Research by Bolla et al. describes the relationship 
between marijuana consumption and neurocognitive 
performance across two specific measures: the 
association between the amount of marijuana 
smoked and the number of correct responses on the 
Repetition of Numbers task for individuals in the 
high- and low-IQ Shipley groups (represented by 
squares and circles, respectively), and the 
relationship between the amount of marijuana 
smoked and performance on the Stroop task for the 
same IQ-based groups.7 The results indicate that 
individuals who used marijuana more frequently 
performed worse on memory and attention-based 
tasks than those who used marijuana less often. As 
weekly marijuana use increased, accuracy on both 
tests decreased, demonstrating a negative 
relationship between heavy cannabis use and 
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cognitive performance.7 Participants were divided 
into light, moderate, and heavy use categories. The 
heavy-use group performed significantly below the 
light-use group on 5 out of 35 cognitive measures, 
with effect sizes ranging from 3.0 to 4.2 standard-
deviation units.7 Duration of use did not significantly 
influence performance outcomes. The study 
classified users according to weekly consumption 
frequency rather than cumulative duration of use, 
indicating that current intensity of exposure was a 
stronger predictor of neurocognitive performance 
than total years of marijuana use. However, very 
heavy marijuana users continued to exhibit notable 
neurocognitive deficits even after 28 days of 
abstinence. Whether these deficits are resolved with 
sustained abstinence or worsen with prolonged 
heavy use remains uncertain. 

Health Issues and Motivation for Marijuana 
Addictions 

The State of a Marijuana High 

The term “high” aptly describes the altered state of 
consciousness induced by marijuana use. Cannabis 
profoundly influences functions of the personality 
associated with control, organization, judgment, and 
interpretation.9 Under the influence of marijuana, 
one’s perceptions may seem heightened or more 
defined; users often become deeply absorbed in 
sensory experiences that appear unusually vivid or 
fascinating.  

The marijuana user temporarily leaves the 
familiar world of established feelings, sights, and 
sounds, entering instead a realm of sensory novelty 
and surprise; everyday experiences are perceived as 
fresh or unfamiliar, as if witnessed for the first time.9 
This perceptual shift can create a sense of 
detachment from reality, where ordinary life may 
appear ironic, distant, or even absurd. Marijuana 
thus encourages absorption in one’s surroundings 
and immersion in the immediate sensory 
environment. However, this heightened sensory 
focus can also cause disengagement from reality and 
diminish interest in sober experiences.9 The 
marijuana user becomes high in the sense that their 
conventional world seems ironic or absurd as they 
view it from a vantage point well above it all. 
Marijuana helps to become more absorbed in its 
surroundings, and being caught up in a sensory world 
savoring sights and sounds leads an individual to 
lose interest in the sobriety of the real world.9 

Addiction arises when the individual develops a 
persistent craving for this euphoric detachment, a 
desire to recreate the “high” that temporarily alters 
thought and feeling. Over time, the repeated pursuit 
of this sensation reinforces dependency, blurring the 
distinction between escape and habit. 

Health Issues for Marijuana Addictions 

Although long-term evidence of marijuana’s lasting 
physiological damage remains inconclusive, its 
acute and immediate effects continue to raise 
national concern. Reports over the past several 
decades have repeatedly emphasized marijuana’s 
status as the most widely used illicit substance in the 
United States.8 Public warnings of marijuana’s risks 
may cumulatively influence adolescent behavior, as 
related studies show a gradual decline in marijuana 
use among students who express concerns about 
their physical and mental health.8   
 Marijuana’s short-term effects on mental 
functioning and behavior including impairments in 
motor coordination and eye-tracking abilities that are 
important for safe driving.8 Although the report 
reflected the scientific understanding of its time, 
subsequent research has continued to examine the 
cognitive and behavioral effects of cannabis use.6 
The National Academy of Sciences panel also 
recognizes how the data were insufficient to confirm 
permanent alterations in brain structure resulting 
from chronic marijuana use.6 More recent research 
has continued to investigate these long-term 
neurological effects, with ongoing debate regarding 
the extent and persistence of cannabis-related brain 
changes.6  The report also concluded that federal 
investment in marijuana research, particularly 
studies on long-term cognitive consequences, 
remains inadequate given the drug’s widespread 
use.6 Nonetheless, such findings appear to influence 
public attitudes. Historically, adolescent marijuana 
use has fluctuated in response to perceived health 
risks. 6 Between 1978 and 1981, the proportion of 
high school seniors who reported smoking marijuana 
regularly dropped from one in nine to one in 
fourteen.18 This decline appears to reflect health-
related concerns rather than moral or legal 
motivations. More recent national surveys indicate 
that despite periods of decline, marijuana remains 
one of the most commonly used substances among 
adolescents in the United States, highlighting the 
continued need for targeted prevention efforts, 
education, and updated public health research.11 
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The Motivation for a Marijuana Addiction 

The concept of an identity crisis describes a 
developmental stage marked by experimentation and 
rebellion, during which individuals temporarily 
suspend conventional behaviors while searching for 
a sense of self.9 Current research suggests that this 
process is further intensified by social media 
exposure and social comparison driven by peers.12,13 
Adolescents experiencing identity related 
uncertainties often prioritize independence and 
social belonging, which makes them more 
susceptible to engaging in behaviors perceived as 
rebellious, including marijuana use. 9,12 This suggests 
that cannabis use during adolescence may reflect 
not only the individual’s choice, but also broader 
developmental and social pressures that increase 
their vulnerability to repeated use and dependence. 
 Additionally, the integrity crisis represents a 
state of psychological drift or “hanging loose,” in 
which individuals question the relevance of authority 
and established norms. Those experiencing this 
stage may feel confusion or disillusionment with 
systems they perceive as hypocritical or overly rigid. 
For example, a student might skip class because 
they find a professor unengaging or break curfew 
because they view the rule as arbitrary. These acts of 
defiance are often accompanied by feelings of self-
justification and moral independence rather than 
guilt. In this context, behaviors such as marijuana 
use may function as expressions of autonomy or 
resistance to authority. Although experimentation 
during adolescence is common, repeated 
engagement in such behaviors may increase 
vulnerability to habitual use over time.9 

Public Health Perspective 

In addition to individual and neurocognitive effects, 
marijuana use among adolescents poses significant 
public-health and safety implications. From a public 
health standpoint, marijuana use among 
adolescents and teenagers extends beyond 
individual choice and becomes a population-level 
concern. The legalization of both medical and 
recreational marijuana in the United States has 
shifted public-health priorities by introducing new 
patterns of exposure, dependence, and injury due to 
the emergence of the drug; while advocates argue 
that the legalization of marijuana may allow for safer 
regulation and reduced criminalization, evidence on 
its long-term health consequences still remain 

limited.10 THC concentrations in confiscated 
cannabis samples have become more potent, 
meaning that today’s adolescents are exposed to 
significantly stronger products than in earlier 
decades.10  This escalation in potency complicates 
efforts to predict addiction risk and cognitive 
impairment among youth. Recent population-level 
data indicate increasing frequency of adolescent 
cannabis use and higher average THC exposure, 
raising concern about greater vulnerability to 
dependence and neurocognitive harm.10 Another key 
aspect to consider is the interaction between 
marijuana use and public safety, especially 
considering impaired driving. It is known that acute 
THC intoxication tends to impair reaction time, 
divided attention, and coordination; the number of 
fatal motor-vehicle accidents involving cannabis-
positive drivers has risen in legalization states, 
although casualty remains complex.10  Considering 
adolescents who drive, may have a job, or maintain 
social or financial responsibilities, they will have a 
more negative impact on society, especially if they 
are actively smoking and consuming marijuana. 
Older adolescents who drive may be putting more 
people at risk if they are driving intoxicated, 
compared to a much younger adolescent who is not 
in control of a vehicle. This trend is necessary to 
acknowledge for teenagers and young adults driving 
under intoxication of THC.   
 From a clinical perspective, the beneficial 
part of marijuana’s bidirectional health profile, CBD, 
has recognized therapeutic roles. Yet the converse 
must also be addressed: approximately one in ten 
adult users (and a higher proportion of adolescents) 
develop cannabis dependence, making marijuana 
the third most prevalent substance-use disorder 
after alcohol and tobacco.10 Public-health authorities 
must therefore navigate the tension between 
potential therapeutic use and population-level 
harms. Some studies urge continued federal 
surveillance and research investment to assess how 
legalization effects prevalence, dependence, and 
mental-health outcomes.10 They also advocate for 
evidence-based education campaigns that clarify 
both medical and non-medical risks, particularly for 
adolescents whose neurodevelopmental 
vulnerability heightens susceptibility to THC-induced 
cognitive deficits. Incorporating this perspective 
situates marijuana not merely as an individual choice 
but as a public-health policy challenge requiring 
coordinated prevention, physician education, and 
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regulatory oversight, as well as systemic educational 
reform.  

Some public-health scholars argue that 
harm-reduction approaches may mitigate certain 
risks associated with cannabis use. These models 
emphasize education, regulated markets, and 
prevention strategies rather than strict prohibition. 
Additionally, comparative analyses have noted that 
cannabis may pose fewer acute health risks than 
substances such as alcohol in adult populations. 
However, despite these perspectives, adolescents 
remain particularly vulnerable to the neurocognitive 
effects of THC due to ongoing brain development, 
making prevention and early intervention critical. 

Conclusion 

Marijuana is a complex, naturally occurring 
substance with both therapeutic and harmful 
properties. Cannabidiol (CBD) has demonstrated 
benefits in alleviating sleep disturbances, anxiety, 
and chronic pain, while tetrahydrocannabinol (THC), 
the compound responsible for marijuana’s 
psychoactive effects, can disrupt brain function and 
behavior. During adolescence, when the brain is still 
developing, THC exposure can interfere with 
neurocognitive growth and contribute to long-term 
mental health decline.     
 Addiction gradually reveals the contrast 
between those who rely on marijuana and those who 
do not. Teenagers who use THC often pursue the 
euphoria, or “high,” it produces, but prolonged use 
increases the risk of dependency. Despite a common 
cultural perception that marijuana enhances 
creativity, the relationship between cannabis use 
and creative performance remains unclear. 
Perceived increases in creativity may reflect altered 
perception rather than measurable improvements in 
creative ability. While some studies suggest that 
controlled use may enhance divergent thinking, 
others demonstrate a clear decline in creative 
performance following consumption. Furthermore, 
marijuana use among adolescents has broader 
implications for the community and healthcare 
systems. Increased accessibility following 
legalization has placed new demands on clinicians, 
educators, and policymakers to develop early 
prevention strategies and youth-specific 
interventions. Public-health research underscores 
the importance of screening for cannabis use in 
primary care, promoting harm-reduction education, 
and supporting families affected by dependency. 

Integrating these approaches within schools and 
community health programs can mitigate the long-
term effects of adolescent THC exposure, reduce the 
risk of addiction and promote healthier 
developmental and behavioral outcomes in early 
adulthood. Ultimately, marijuana’s health benefits 
are overshadowed when the drug is used primarily 
for euphoric purposes, placing users, especially 
adolescents, at a greater risk of addiction and 
cognitive harm. 

Implications & Contributions 

This review highlights the dual impact of adolescent 
marijuana use, distinguishing the therapeutic 
potential of cannabidiol from the harmful 
neurocognitive risks of tetrahydro-cannabinol. The 
findings highlight the urgent need for clinicians, 
educators, and policymakers to develop strategies 
that address adolescent marijuana use through 
prevention, education, and early intervention. 
Greater awareness of marijuana’s psychological and 
developmental impact can contribute to healthier 
behavioral outcomes and more equitable public 
health approaches for future generations. At the 
policy level, regulatory efforts should focus on 
limiting youth access to high-potency cannabis 
products, strengthening age-verification 
enforcement, and improving warning label 
transparency. Future research should prioritize 
longitudinal studies examining dose-dependent THC 
exposure, long-term executive functioning 
outcomes, and the interaction between social 
factors and neurodevelopment. Additional 
investigation into protective factors, including 
family-based interventions and resilience-focused 
prevention programs, is also needed. Together, 
these targeted strategies can improve public health 
outcomes, reduce adolescent cannabis 
dependency, and support healthier cognitive and 
behavioral development into adulthood. 
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