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Abstract

Cannabis Use Disorder (CUD) is a growing global concern, driven by the increasing accessibility and normalization
of cannabis use. This review examines the multidimensional etiology of CUD, focusing on the interplay between biological,
psychological, and social factors. Biologically, genetic predisposition, neurochemical alterations, and early exposure to
high-potency cannabis contribute significantly to addiction risk. Psychologically, comorbid mental health disorders,
maladaptive coping mechanisms, and personality traits such as impulsivity amplify susceptibility. Socially, factors
including family dynamics, socioeconomic status, and cultural acceptance shape patterns of use, further complicated by the
expanding legalization of cannabis worldwide. Prevention strategies must reflect this complexity by integrating evidence-
based education, policy reform, and tailored interventions. Early education programs emphasizing the risks of cannabis use,
combined with regulatory measures targeting advertising and access, can significantly curb initiation rates. Advances in
neuroscience and technology, including personalized risk assessments and digital interventions, offer promising avenues for
enhancing prevention and treatment. However, challenges such as disparities in healthcare access, stigma, and the emergence
of high-potency cannabis products underscore the need for continued innovation and interdisciplinary collaboration.
This review underscores the urgency of addressing CUD through comprehensive, multi-pronged approaches that bridge
biological, psychological, and social domains. By fostering prevention strategies rooted in science and inclusivity, the global

burden of CUD can be effectively mitigated, promoting healthier communities and public well-being.
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1. Introduction
1.1. Substance Use Disorders and the Emerging
Significance of Cannabis Use Disorder

Substance Use Disorders (SUDs) remain a critical
public health challenge, exerting substantial burdens on
individuals, families, and healthcare systems worldwide.
Among the myriad substances linked to SUDs, cannabis
has garnered significant attention due to its widespread
recreational use, legalization trends, and the growing
recognition of Cannabis Use Disorder (CUD) as a serious
clinical condition (1). While cannabis is often perceived
as less harmful than other substances, its misuse and
dependency potential are profound, particularly among
vulnerable populations such as adolescents and individuals
with co-occurring mental health conditions (2).

1.2. Understanding Cannabis Use Disorder: A

Multifactorial Condition

Cannabis Use Disorder, classified by the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), encompasses a range of problematic patterns of
cannabis use, leading to clinically significant impairment
or distress. Current research indicates that the etiology
of CUD, like other SUDs, extends beyond a single
causal factor and is influenced by a complex interplay
of biological, psychological, and social determinants (3).
Understanding these interconnected influences is critical
for advancing the development of targeted prevention and
intervention strategies.

1.3. Interplay of Biological, Psychological, and Social
Factors in CUD Development

Biologically, the endocannabinoid system
plays a pivotal role in cannabis dependency, with
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emerging evidence linking genetic predisposition and
neurobiological alterations to increased susceptibility to
CUD (4). Concurrently, psychological factors, including
stress, anxiety, and impulsivity, significantly contribute to
the initiation and escalation of cannabis use, often serving
as coping mechanisms in individuals facing environmental
or emotional stressors (5). Social dynamics, such as
familial substance use, peer influences, and cultural
norms surrounding cannabis, further compound the risks,
highlighting the multifactorial nature of CUD (6).

1.4. The Need for Comprehensive and Multidimensional
Prevention Strategies

Despite growing awareness of these factors,
prevention strategies for CUD remain fragmented and
insufficiently integrated. Traditional approaches have often
prioritized singular dimensions, such as pharmacological
interventions or awareness campaigns, without addressing
the synergistic interplay of underlying causes (7). This
review article aims to bridge this gap by systematically
exploring the biological, psychological, and social
determinants of CUD and examining how their convergence
drives addiction pathways. Furthermore, it highlights the
need for comprehensive prevention strategies that integrate
multidisciplinary insights to combat the rising prevalence
of CUD effectively.
By synthesizing current knowledge and identifying key
challenges, this review seeks to contribute to the ongoing
discourse on SUDs with a particular focus on cannabis.
It emphasizes the importance of multidimensional
approaches in addressing addiction and advocates for the
development of innovative, evidence-based prevention
frameworks that resonate with diverse populations and
changing societal landscapes.

2. Biological Factors Contributing to CUD
2.1. The Role of the Endocannabinoid System in
Cannabis Dependence

The endocannabinoid system (ECS) is central
to understanding the biological underpinnings of
Cannabis Use Disorder (CUD). Comprising endogenous
cannabinoids, cannabinoid receptors (CB1 and CB2),
and metabolic enzymes, the ECS regulates various
physiological and psychological processes, including
mood, memory, appetite, and stress responses (8). Chronic
cannabis exposure disrupts this finely tuned system, leading
to desensitization and downregulation of CB1 receptors in
the brain, particularly in regions associated with reward,

learning, and decision-making (9). These neurobiological
alterations contribute to tolerance, withdrawal symptoms,
and compulsive cannabis use.

Notably, delta-9-tetrahydrocannabinol (THC), the primary
psychoactive compound in cannabis, exhibits a high
affinity for CB1 receptors, amplifying the reward response.
Repeated THC exposure modifies neural plasticity, creating
a dependency cycle that reinforces addictive behaviors
(10). This dysregulation underscores the critical role of the
ECS in the development and perpetuation of CUD.

2.2. Genetic Vulnerability and Predisposition

Emerging evidence suggests that genetic
factors play a significant role in determining individual
susceptibility to CUD. Genome-wide association studies
(GWAS) have identified several genetic variants associated
with increased risk of cannabis dependence, particularly
those related to the ECS, dopamine signaling pathways,
and stress regulation (11). Polymorphisms in the CNRI
gene, encoding the CBI1 receptor, have been implicated in
heightened vulnerability to CUD, potentially influencing
receptor expression and functionality (12).
Additionally, genetic predispositions related to co-
occurring psychiatric disorders, such as anxiety, depression,
and schizophrenia, further elevate the risk of CUD. Studies
have shown that shared genetic markers between these
conditions and CUD contribute to overlapping etiological
pathways, complicating treatment and prevention efforts

(13).

2.3. Neurobiological Alterations and Brain Circuitry

Chronic cannabis use induces significant
neurobiological changes in brain regions implicated in
addiction, including the prefrontal cortex, amygdala, and
hippocampus. Functional magnetic resonance imaging
(fMRI) studies reveal that long-term cannabis use impairs
connectivity in the mesolimbic dopamine pathway, the
brain’s reward circuit, reducing its sensitivity to natural
rewards and promoting drug-seeking behaviors (14).
Moreover, structural alterations, such as reduced gray
matter volume in the prefrontal cortex, impair cognitive
functions like impulse control and decision-making, further
exacerbating dependency risk (15). These neuroadaptive
changes create a feedback loop that perpetuates compulsive
use and hinders recovery.

2.4. Developmental Vulnerability: Adolescents and Young
Adults
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Adolescents and young adults are particularly

vulnerable to the biological impacts of cannabis use due
to ongoing brain development. During adolescence, the
prefrontal cortex, responsible for executive functions
and decision-making, undergoes significant maturation.
Cannabis exposure during this critical period disrupts
neurodevelopment, leading to long-lasting deficits in
memory, attention, and learning (16).
Additionally, early initiation of cannabis use is strongly
associated with an increased risk of developing CUD in
adulthood. Research indicates that adolescents with genetic
predispositions or underlying psychiatric conditions are
disproportionately affected, highlighting the need for
targeted prevention strategies in this demographic (17).

2.5. Hormonal and Stress-Response Dysregulation

Chronic cannabis use disrupts the hypothalamic-
pituitary-adrenal (HPA) axis, a critical regulator of stress
responses. Dysregulation of the HPA axis contributes to
heightened stress sensitivity, a known trigger for relapse
in individuals with CUD (18). Additionally, hormonal
imbalances, such as altered cortisol levels, have been
observed in chronic users, further exacerbating dependency
risks and complicating recovery efforts (19).

2.6. Insights from Animal Models

Preclinical studies using animal models have
provided valuable insights into the biological mechanisms
underlying CUD. Rodent studies demonstrate that repeated
THC exposure induces long-lasting changes in the ECS
and dopamine signaling, mimicking the neuroadaptive
processes observed in human CUD (20). These models
have also highlighted potential therapeutic targets, such
as modulation of CB1 receptor activity or enhancement
of endocannabinoid tone, paving the way for novel
pharmacological interventions.

3. Psychological Factors Contributing to CUD
3.1. The Role of Stress in the Development of Cannabis
Use Disorder

Stress is one of the most significant psychological
factors influencing the development of Cannabis Use
Disorder (CUD). Many individuals turn to cannabis as a
coping mechanism to mitigate stress, anxiety, or emotional
discomfort. The short-term anxiolytic effects of cannabis,
mediated by its impact on the endocannabinoid system,
provide temporary relief, which can reinforce its use in
stressful situations (5). Over time, this reliance fosters

dependency as cannabis use becomes a habitual response
to stressors.

Chronic stress, in particular, has been linked to
dysregulation of the hypothalamic-pituitary-adrenal (HPA)
axis, amplifying vulnerability to substance use. Individuals
with heightened stress sensitivity or those exposed to
adverse childhood experiences are more likely to develop
patterns of problematic cannabis use (21). This relationship
underscores the bidirectional nature of stress and cannabis
use, where stress triggers use and cannabis dependency
exacerbates stress reactivity.

3.2. Anxiety, Depression, and Co-occurring Psychiatric
Disorders

Psychiatric conditions, including anxiety and
depression, frequently co-occur with CUD, complicating
both its etiology and treatment. Individuals with anxiety
disorders often use cannabis to self-medicate, as THC
provides short-term relaxation and mood elevation.
However, prolonged use can worsen anxiety symptoms
due to withdrawal effects and the dysregulation of brain
circuits responsible for emotional regulation (22).
Depression also shows a strong association with CUD.
Depressive symptoms may lead individuals to seek the
mood-enhancing effects of cannabis, but chronic use
can exacerbate negative affect through its impact on the
brain’s reward system and dopaminergic pathways (23).
This cyclical relationship between cannabis use and mood
disorders highlights the need for integrated mental health
and addiction treatments.

3.3. Impulsivity and Poor Decision-Making

Impulsivity and deficits in decision-making are
key psychological traits linked to cannabis dependency.
Cannabis users with higher impulsivity levels are more
likely to initiate use at an earlier age and progress to
problematic patterns (24). Neurological studies indicate
that chronic cannabis use impairs the prefrontal cortex, the
brain region responsible for impulse control and executive
functioning.
Impaired decision-making further compounds the issue.
Individuals with CUD often underestimate the long-
term consequences of cannabis use while overvaluing its
immediate effects, such as relaxation or euphoria. These
cognitive distortions are reinforced by structural and
functional changes in brain circuits related to reward and
punishment (25).
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3.4. Cannabis as a Coping Mechanism for Trauma
Cannabis use is frequently reported among
individuals with a history of trauma, such as post-
traumatic stress disorder (PTSD). Trauma survivors often
use cannabis to suppress intrusive thoughts, flashbacks,
and hyperarousal symptoms associated with PTSD (26).
While cannabis may provide temporary relief, its long-
term use increases the risk of dependency and exacerbates
emotional dysregulation.
Studies have also highlighted a link between childhood
abuse or neglect and the later development of CUD.
The psychological scars left by early trauma predispose
individuals to substance use as a form of emotional escape,
emphasizing the importance of trauma-informed care in
addiction prevention and treatment (27).

3.5. Social Isolation and Loneliness

Social isolation and loneliness are potent
psychological contributors to CUD. Individuals who lack
strong social support systems or experience feelings of
isolation may turn to cannabis as a means of coping with
their emotional distress. Prolonged loneliness exacerbates
psychological vulnerabilities, such as depression and
anxiety, creating fertile ground for substance use and
dependency (28).
The COVID-19 pandemic has further highlighted the
impact of social isolation on substance use. Increased
cannabis use was observed during periods of lockdown
and restricted social interaction, underscoring the role
of loneliness as a risk factor for CUD in contemporary
settings (29).

3.6. Cognitive Behavioral Patterns and Maladaptive
Beliefs

Cognitive-behavioral theories provide valuable
insights into how maladaptive thought patterns contribute
to CUD. Individuals with irrational beliefs about
cannabis, such as viewing it as a harmless or essential
tool for creativity, are more likely to engage in frequent
use (30). Over time, these beliefs become ingrained,
making it challenging for users to recognize the negative
consequences of their dependency.
Furthermore, cognitive distortions, such as catastrophizing
or black-and-white thinking, perpetuate cannabis use by
reinforcing negative emotional states and the perceived
inability to cope without the drug. Addressing these
patterns through cognitive-behavioral therapy (CBT) has
shown promise in reducing cannabis use and promoting

healthier coping mechanisms (31).

4. Social and Environmental Influences on CUD
4.1. The Influence of Peer Pressure and Social Networks
Peer relationships and social networks play a
pivotal role in the initiation and progression of cannabis
use, particularly among adolescents and young adults.
Peer pressure is a significant factor in first-time cannabis
use, as individuals often feel compelled to conform to the
behaviors of their social circles to gain acceptance or avoid
social exclusion (32). The normalization of cannabis use
within certain peer groups further reinforces consumption
patterns, creating an environment where substance use is
perceived as a standard or even expected behavior.
Moreover, studies have shown that the density and
frequency of cannabis users within an individual’s social
network directly correlate with the likelihood of initiating
and sustaining use. The phenomenon of “peer clustering”
emphasizes how exposure to cannabis-positive attitudes
and behaviors normalizes its consumption, thereby
increasing the risk of dependency (33).

4.2. Parental Influence and Family Dynamics

Family dynamics, including parental attitudes,
behaviors, and parenting styles, significantly affect the risk
of developing Cannabis Use Disorder (CUD). Adolescents
exposed to parental substance use or permissive attitudes
toward cannabis are more likely to engage in similar
behaviors (34). Conversely, authoritative parenting styles,
characterized by high responsiveness and firm boundaries,
are associated with reduced risk of cannabis use.
Parental neglect or familial dysfunction exacerbates
the likelihood of cannabis dependency. Individuals
from households with low parental monitoring, poor
communication, or exposure to adverse events, such as
domestic violence, are more vulnerable to developing
CUD. This underscores the importance of early family-
based interventions to mitigate risks (35).
4.3. Socioeconomic  Status
Characteristics

Socioeconomic disparities and environmental
conditions within neighborhoods significantly shape the
prevalence and progression of CUD. Individuals in lower
socioeconomic strata often face heightened stressors,
including financial instability, limited access to education,
and reduced healthcare access, which collectively increase
vulnerability to substance use (36).

and  Neighborhood
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Additionally, individuals residing in neighborhoods with
high crime rates or poor social cohesion are more likely to
develop CUD. These areas often have increased availability
of cannabis and limited recreational alternatives, which
fosters substance use as a coping mechanism. Urbanization
and population density further amplify these risks by
creating environments where cannabis is more accessible
and normalized (37).

4.4. Cultural Attitudes and Media Influence

Cultural attitudes toward cannabis have undergone
significant shifts over recent decades, influencing patterns
of use and perceptions of risk. In many regions, the
legalization and commercialization of cannabis have led
to its normalization, with media often portraying its use as
harmless or even beneficial. These portrayals can reduce
perceived risks and increase acceptance, particularly
among younger demographics (38).
Social media platforms have also emerged as significant
influencers. Cannabis-related content on these platforms
often glamorizes its use, downplaying potential risks
while promoting it as a lifestyle choice. This unregulated
exposure can create a distorted perception of cannabis
safety and reinforce usage patterns (39).

4.5. The Role of Policy and Legislation

Policy changes surrounding cannabis, including
legalization for medical and recreational purposes, have
profound implications for CUD. While legalization can
regulate quality and reduce illegal trade, it can also lead to
increased accessibility and social acceptance, inadvertently
contributing to higher rates of use and dependency (40).
The disparity in regulatory frameworks across
jurisdictions creates additional challenges. Inconsistent
policies may confuse public perceptions, with individuals
underestimating the risks associated with legal substances.
Evidence suggests that regions with more lenient cannabis
policies often experience higher rates of CUD, emphasizing
the need for balanced legislation that prioritizes public
health (41).

4.6. The Impact of Environmental Stressors
Environmental stressors, such as exposure to
natural disasters, pandemics, or socio-political unrest,
significantly influence cannabis consumption patterns.
For instance, during the COVID-19 pandemic, increased
isolation, financial insecurity, and anxiety contributed to a

notable rise in cannabis use globally (42).

Additionally, environmental disasters and their associated
psychological stress often lead individuals to seek
temporary relief through substance use, including cannabis.
The heightened stress levels in such scenarios underscore
the role of environmental conditions in shaping addiction
vulnerabilities and the need for targeted interventions
during crises (5).

5. Prevention Strategies
5.1. Early Interventions and Education Programs

Early interventions play a critical role in mitigating
the risk of Cannabis Use Disorder (CUD). Prevention
strategies targeting young individuals through school-
based and community-driven educational programs have
demonstrated significant effectiveness. These programs
aim to provide factual information about the risks of
cannabis use, debunk myths, and strengthen decision-
making skills to resist peer pressure (43).
Comprehensive education programs emphasize the
neurobiological, psychological, and social risks associated
with early cannabis initiation. Age-appropriate curricula
have been shown to reduce usage rates by fostering
awareness and resilience. Programs like LifeSkills
Training and Project ALERT have successfully delayed the
onset of cannabis use and reduced its prevalence among
adolescents (44).

5.2. Family-Based Prevention Approaches
Family-oriented interventions are vital for
preventing CUD, as familial dynamics significantly
influence cannabis initiation and continuation. Programs
like Strengthening Families focus on enhancing parental
monitoring, communication, and the establishment of clear
boundaries regarding substance use (45).
Incorporating parents into prevention strategies creates
a robust support system for adolescents. By addressing
familial conflicts and promoting nurturing environments,
these interventions reduce susceptibility to cannabis use
while fostering positive coping mechanisms (46).

5.3. Policy-Level Interventions

Regulatory frameworks play a pivotal role in
shaping societal attitudes and behaviors toward cannabis
use. Implementing stricter regulations on the sale,
advertising, and accessibility of cannabis can significantly
curb its misuse. Policies such as age restrictions, taxation,
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and warning labels have proven effective in reducing
consumption rates (47).

Additionally, public health campaigns can complement
policy efforts by disseminating evidence-based messages
about the risks of cannabis use. Campaigns targeting high-
risk groups, such as adolescents and individuals with a
family history of substance use disorders, are particularly
impactful in reducing initiation rates (48).

5.4. Community and Social Interventions

Community-driven initiatives are crucial in
fostering environments that discourage cannabis use. Local
organizations can implement peer mentorship programs,
create safe recreational spaces, and offer alternative outlets
for stress management to prevent substance use (49).
Moreover, strengthening community ties through outreach
and engagement can mitigate the social normalization
of cannabis use. Interventions promoting positive social
behaviors and community cohesion effectively reduce the
prevalence of cannabis misuse by addressing underlying
social determinants (50).

5.5. Technological Innovations in Prevention

The advent of digital health tools has revolutionized
prevention strategies, offering scalable and cost-effective
solutions for CUD. Mobile applications and online
platforms delivering interactive prevention content have
gained traction, particularly among younger populations.
Tools such as gamified prevention modules and virtual
reality-based simulations enhance user engagement and
learning outcomes (51).
Telehealth services and online counseling also provide
accessible avenues for individuals at risk of CUD. These
platforms enable early identification of problematic
use patterns and facilitate timely interventions, thereby
reducing the likelihood of escalation (52).

5.6. Mental Health Integration in Prevention Efforts
Given the strong association between mental
health disorders and CUD, integrating mental health
services into prevention frameworks is essential. Screening
and addressing underlying conditions such as anxiety,
depression, and trauma can significantly reduce the risk of
cannabis dependency (17).
Integrated care models that combine mental health
counseling with substance use education offer a holistic
approach to prevention. By addressing the psychological
drivers of cannabis use, these models foster long-term

resilience and promote healthier coping mechanisms (53).

5.7. Tailoring Strategies for Vulnerable Populations
Prevention efforts must consider the unique needs
of vulnerable populations, including individuals from low
socioeconomic backgrounds, marginalized communities,
and those with familial histories of substance use.
Culturally sensitive and context-specific interventions are
critical to ensuring inclusivity and effectiveness (54).
Programs targeting these groups often involve collaboration
with community leaders, healthcare providers, and
educators to develop tailored prevention strategies.
By addressing specific risk factors and barriers, these
initiatives enhance accessibility and impact (55).

6. Challenges and Future Directions

Despite significant progress in understanding
and preventing Cannabis Use Disorder (CUD),
multiple challenges persist. One major hurdle lies in
the rapidly evolving landscape of cannabis legalization
and commercialization, which normalizes its use and
complicates prevention efforts. The proliferation of
cannabis products with varying tetrahydrocannabinol
(THC) concentrations adds complexity, as higher-potency
forms are more strongly linked to addiction and adverse
health outcomes (56). Additionally, the stigma associated
with seeking help for substance use disorders limits the
reach of prevention and intervention programs. This stigma
is particularly pronounced in underserved populations,
further exacerbating disparities in access to resources and
care (57).
Future research and policy efforts should aim to address
these challenges by adopting a multidisciplinary and
integrative approach. Longitudinal studies are needed to
explore the long-term effects of cannabis use across diverse
demographic groups, particularly with the emergence
of novel consumption methods such as edibles and
vaping. Furthermore, prevention strategies must leverage
technological advancements, such as artificial intelligence,
to tailor interventions to individual risk profiles and
optimize resource allocation. Collaborative efforts between
policymakers, researchers, and healthcare providers
are crucial to developing evidence-based regulations
that balance public health and individual freedoms. By
addressing these challenges and fostering innovation,
the field can move toward more effective and equitable
solutions for mitigating the global burden of CUD.
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7. Conclusion

Cannabis Use Disorder (CUD) emerges from
a complex interplay of biological, psychological, and
social factors, necessitating a multifaceted approach to
prevention and intervention. This review highlights the
intricate mechanisms underlying CUD, emphasizing the
importance of integrating neuroscience, mental health,
and societal influences into comprehensive prevention
strategies. While promising advancements have been made
in early education, policy reform, and community-based
interventions, significant challenges remain, particularly
in addressing disparities and adapting to evolving
cannabis trends. Future efforts must prioritize innovation,
inclusivity, and cross-disciplinary collaboration to mitigate
the growing global burden of CUD and foster healthier,
more resilient communities.
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