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ABSTRACT: Marijuana, also known as cannabis, is a psychoactive drug that comes from the Cannabis plant. Marijuana can be smoked, vapor-
ized, or consumed through edibles in a variety of ways. Perception changes, changes in mood, and problems with coordination are all possible
side effects. Marijuana is used for both recreational and medical purposes to treat a variety of health conditions. The literature review on the
effects of marijuana on the human body has increased in recent years as more states legalize its use. It is important to investigate the benefits
and harmful effects of marijuana on individuals due to the widespread use of cannabis-derived substances like marijuana for medical, recre-
ational, and combined purposes. The paper will review different aspects of marijuana in 4 main domains. A thorough discussion of marijuana’s
definition, history, mechanism of action, pharmacokinetics, and effects on human cells will be given in the first domain. The second domain will
concentrate on marijuana’s negative effects, while the third domain will look at marijuana’s possible positive impacts, such as its usage in control-
ling multiple sclerosis, treating obesity, lowering social anxiety, and managing pain. The fourth domain will concentrate on marijuana’s effects on
anxiety, educational attainment, and social consequences. Additionally, this paper also will provide a highlight of the history of marijuana use and
governmental legislation, both of which play a significant role in determining how the public views marijuana. In conclusion, this paper provides a
comprehensive review of marijuana’s effects, which may be of interest to a large readership. This review adds to the continuing discussion about
the use of marijuana by analyzing the data that is currently available about the possible advantages and disadvantages of marijuana usage.
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Introduction

Marijuana and cannabis are often used interchangeably, but
they technically refer to different things. “Cannabis” is the sci-
entific name for the plant species that includes both marijuana
and hemp. “Marijuana” specifically refers to the strains of can-
nabis that contain high levels of the psychoactive compound
delta-9-tetrahydrocannabinol (THC), which is responsible for
the plant’s intoxicating effects. “Hemp” on the other hand is a
strain of cannabis that contains very low levels of THC and is
mostly used for industrial and medical purposes.!

The use of marijuana for both recreational and medicinal
purposes can be traced back 6000years.! THC interacts with
cannabidiol (CB) receptors present in various organs, including
the heart, brain, peripheral nervous system, skeletal muscles,
and myocytes.? Marijuana is a naturally occurring substance
that contains various chemicals. It is derived from hemp, a
plant mainly grown for fiber production, and is part of the
Cannabis species that contains cannabinoids.3 The World
Health Organization reports that marijuana is the most com-
monly used drug worldwide, with a global prevalence of 2.5%.
It is a popular drug that can be consumed through smoking or
orally. Marijuana usage is notably prevalent in the United
States, with more than 22 million individuals aged 12years or
above having used it at least once in their lives.*

The purpose of this review article is to provide an overview of
marijuana, differentiate between the terms, highlight their his-
torical use and touch upon the historical use of marijuana and
governmental legislation. It also aims to establish the presence of
various active substances in marijuana, explain their mechanism
of action, and discuss the pharmacokinetics of cannabis.
Furthermore, this article intends to explore the effects of mari-
juana on human cells, both beneficial and harmful, as well as its
impact on education attainment, cardiovascular disorders, addic-
tion potential, mental health, and its relationship with cancer.
Lastly, it aims to address the social impacts of marijuana.

The history of marijuana

In the United States, marijuana was commonly consumed for
recreational purposes until 1941, and it was also medically pre-
scribed to alleviate symptoms such as arthritis, nausea, and
labor pains.’3 During the 1930s, marijuana was portrayed as a
substance that induced violent behavior in people, while in the
1960s it became a symbol of counterculture and rebellion
against societal norms.! In 1970, the Controlled Substance Act
classified marijuana as a Schedule 1 drug.? Despite this, the use
of marijuana for both recreational and medicinal purposes
has risen in the United States. This is in part due to a survey
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showing that 81% of American adults believe it has at least 1
medical benefit.’

For more than 4000 years, marijuana has been utilized both
for medicinal and recreational objectives. Its earliest known
medicinal usage was documented in a Chinese artifact from
2700 B.C., which suggests that cannabis was used to treat a
range of conditions including malaria, poor memory, gout, and
rheumatism.! After originating in China, marijuana spread to
other regions including Korea, India, and East Africa. The cul-
tivation of hemp, which has strong fibers, also contributed to its
spread.’? For example, the Spanish brought it to America in
the mid-1500s for cultivation.!

The history of marijuana use and governmental legislation

In the United States, cannabis legalization has been a conten-
tious issue in recent years. Cannabis has been legalized for
medical and/or recreational use in some states, but not in oth-
ers. As of April 2021, 36 states and the District of Columbia
had legalized medical cannabis, while 15 states and the District
of Columbia had legalized recreational cannabis, as reported by
the Congressional Research Service.®

The legalization of cannabis has been significantly influenced
by public opinion. A 2021 Seat Exploration Center overview
saw that 91% of Americans support the utilization of clinical
pot, while 60% help the sanctioning of sporting marijuana.”

The potential for tax revenue is yet another factor that is
driving the legalization of cannabis. Tax revenues have signi-
ficantly increased in states that have legalized cannabis. For
instance, the monthly state marijuana tax and fee revenue that
is posted in the Colorado state accounting system is shown in
the Marijuana Tax Reports. The state’s retail marijuana sales
tax, which accounts for 15% of retail marijuana sales, and the
state’s retail marijuana excise tax, which accounts for 15% of
wholesale sales and transfers of retail marijuana, all contribute
to the state’s tax revenue. Fees for marijuana licenses and appli-
cations generate revenue.®

Concerns about racial disparities in drug policing and shift-
ing attitudes toward drug use and addiction have also had an
impact on the legalization of cannabis. In many states, “canna-
bis policy is shifting from a criminal justice perspective to a
public health and safety approach,” as noted in a report by the
National Conference of State Legislatures.’

The prohibition of cannabis has historically been used to
oppress racial groups, according to the Drug War Statistics.1
For instance, cannabis was portrayed as a dangerous and addic-
tive drug in the early 1900s and was associated with Mexican
immigrants and African American jazz musicians. Despite
similar rates of drug use, Black Americans are significantly
more likely than White Americans to be arrested for drug
offenses. This stigma continues to this day.”"The article also
mentions that the failure of the War on Drugs played a role in
the legalization of cannabis. The Conflict on Medications,
which started during the 1970s, was planned to lessen drug use

and medication-related wrongdoing through forceful policing.
Notwithstanding, pundits contend that the Conflict on
Medications has been insufficient and has prompted the mass
imprisonment of peaceful medication guilty parties.?

Several states have passed laws making cannabis legal for
medical and/or recreational use to address these issues. Age
restrictions and licensing requirements for dispensaries are 2
examples of the kinds of regulations that are typically included
in these laws to lessen the negative effects of drug use.!
However, the legalization of cannabis faces numerous obsta-
cles, which may include worries about an increase in drug-
related use and addiction.!3

Despite these difficulties, the trend toward the legitimization
of marijuana will continue in the near future.* The legal land-
scape pertaining to cannabis is likely to become increasingly
complex as public opinion continues to shift in favor of legaliza-
tion and as more states adopt policies that are favorable to the
use of cannabis.” In general, the legitimization of marijuana is a
complicated issue, with different social and political variables
driving its sanctioning at the state level.> It will be crucial to
take into account the various dangers and benefits of cannabis, as
well as the potential impact of cannabis policy on public health
and safety, as the debate over its legalization progresses.1¢

Active substances of marijuana

More than 500 chemicals have been identified in cannabis.
However, the most extensively studied are cannabinoids, which
are chemicals with 21 carbon atoms.!” The cannabinoids found
in marijuana are referred to as Phytocannabinoids, which
are naturally occurring chemicals.!” The active chemicals are
A-9-tetrahydrocannabinol (THC), and cannabidiol (CBD).
THC is the psychoactive ingredient, while CBD may also

affect the brain and other organs in various ways.>”

Mechanism of action of marijuana

The human body has the endocannabinoid (eCB) system that
plays a crucial role in the body by regulating functions such as
sleep, eating, forgetting, relaxing, and protecting the body.
The eCBs have a chemical structure that is similar to those
of THC and CBD.7 The common eCB is referred to as
N-arachidonoylethanolamine or anandamide (AEA), which is
located in the brain.#!7 The second cannabinoid ligand found in
the gastrointestinal tract is referred to as 2-arachidonoylglycerol
(2-AG), which is located in the intestine.* After oral administra-
tion, THC and CBD will be hydrolyzed by the liver and then
bind to the 2-AG receptors in the gastrointestinal tract.!”

The active A-9-tetrahydrocannabinol (THC) binds to the
cannabinoid receptors in the brain cells, where it can interfere
with various physical and mental functions.»!” The brain func-
tions commonly affected by THC include memory, pleasure,
balance, posture, and reaction time depending on the area of
the brain.®> These effects may be explained primarily by
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cannabinoids binding to the G- protein-coupled cannabinoid
receptors CB1 and CB2.77

The endocannabinoid system comprises the receptors CB1
and CB2, which respond to cannabinoids, the natural endoge-
nous cannabinoids known as NN-arachidonoylethanolamine
(also called anandamide or AEA) and 2-arachidonoylglycerol
(2-AG), as well as their respective enzymes for degradation,
which are fatty acid amide hydrolase (FAAH) and monoacylg-
lycerol lipase.!®

CB1 receptors are mainly found on presynaptic peripheral
and central nerve terminals, with lower expression in various
other peripheral organs. In contrast, CB2 receptors are pre-
dominantly concentrated in peripheral tissues and immune
cells, where they regulate the release of cytokines and cell
migration. However, CB2 receptors are also present in the
nervous system, albeit to a lesser extent.!?

CB1 receptors are primarily located in the cortex, hip-
pocampus, spinal cord, cerebellum, basal ganglia, and hypo-
thalamus.!” The hippocampus and the cortex are regions of the
brain connected to learning and memory. As a result, THC
binding to CB1 receptors can impede an individual’s ability to
create new memories or shift focus.> Similarly, THC and CBD
may interfere with the normal functioning of the cerebellum
and basal ganglia, which are essential for maintaining balance,
reaction time, coordination, and posture.®

Phyto-cannabinoids also bind with transient receptor
potential (T'PR) channels that are responsible for the transmis-
sion of ions, which may interfere with the transmission of neu-
ral signals.'” THC, which has a stronger affinity than CBD,
also attaches to monoamine transporters such as serotonin,
norepinephrine, and dopamine!” triggering the release of dopa-
mine results in higher than normal levels.!” Elevated dopamine
levels produce 2 main effects. Firstly, it activates the reward sys-
tem which created a euphoric effect. Secondly, since the system
governs behavior such as sex and eating, THC makes mari-
juana to be addictive as other drugs.

Marijuana’s ability to interact with various endocrine sys-
tems forms the foundation for its potential use as a treatment
for various conditions. Studies have shown that certain nervous
system disorders such as migraines, Parkinson’s disease, multi-
ple sclerosis, fibromyalgia, and irritable bowel syndrome may
be caused by endocrine deficiencies due to genetic or physical
factors.?” Therefore, compounds like THC and CBD may be
used to improve the management of these conditions as they
have similar mechanisms to the cannabinoids found in the
human body. However, the wide range of effects of marijuana
suggests that it should only be used under medical supervision
as it can have negative effects if abused.

Pharmacokinetic of cannabis

The way that THC, the psychoactive component of cannabis,
is metabolized in the body depends on the method of con-
sumption.!”20 When taken orally, it is processed by the liver

and converted into different metabolites, with the majority
being eliminated in the feces and urine.®

When consumed orally, THC is metabolized by the
CYP450 enzyme system into 2 active metabolites: 11-OH-
THC, which is psychoactive, and 11-COOH-THC, which is
not. The majority of cannabis is eliminated from the body
through feces as the 11-OH-THC metabolite (65%) and urine
as the 11-COOH-THC metabolite (20%).20 Research has
shown that the amount of THC that can enter the bloodstream
after being consumed orally is low, with a bioavailability of
4-12%.17

Moreover, since THC is highly lipid-soluble, it is rapidly
stored in fat tissues where it accumulates.’” From these fat
deposits, THC is slowly released back into the bloodstream.!”
On the other hand, if THC is inhaled its metabolites enter the
bloodstream more quickly through the lung, and effects are felt
within 6 to 10 minutes.!” Furthermore, a study has shown that
CYP2C9 polymorphisms can also lead to significant changes
in THC bioavailability.?° It has been found that CYP2C9 pol-
ymorphisms result in a reduction of CYP2C9 metabolic activ-
ity which leads to an increase in THC exposure 2- to 3-fold.
This type of CYP2C9 polymorphism is highly prevalent up to
35% in white individuals compared with other racial groups.?

Like THC, CBD, another chemical found in cannabis,
enters the body and is metabolized into multiple metabolites,
with the most prevalent being hydroxylated 7-COOH deriva-
tives.!” The pharmacokinetics of CBD compound is complex.
When inhaled, its bioavailability is between 11% and 45%, but
when taken orally it is around 6%.%° Furthermore, like THC,
CBD is highly lipid-soluble and distributes quickly into the
brain, adipose tissues, and other organs. CBD can act as either
an agonist or antagonist to their binding site.?”

Research indicates how THC and CBD interact with
specific enzymes in the body especially cytochrome P450 iso-
enzymes, which can affect the metabolism of other drugs.172°
Some studies have shown that THC is a CYP1A2 inducer
which leads to reduced drug concentration by increasing
metabolism and consequently decreasing the drug effect.!720
On the other hand, CBD has been found to inhibit the activity
of CYP3A4 and CYP2D6 enzymes, which can lead to an
increase in drug concentration due to a reduction in metabo-
lism, potentially leading to significant adverse effects.1”?

The Effects of Marijuana on the Human Body
The effects on human cells

THC and CBD also have a wide range of effects on human
cells. The primary effects of THC on the cellular level include
the formation of reactive oxygen species (ROS) formation
which leads to alteration in lipid metabolism and triggers the
release of inflammatory cytokines.?!

Inflammatory cytokines are classified into 2 categories:
pro-inflammatory and anti-inflammatory. Pro-inflammatory
cytokines cause inflammation and pain, while anti-inflammatory
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cytokines can decrease pain and reduce inflammation. It’s crucial
to maintain a balance between the 2 types of cytokines. THC’s
impact on this balance can lead to tissue damage, particularly in
organs that are sensitive such as the lungs, liver, and kidneys.
Furthermore, THC can cause oxidative stress by producing more
reactive oxygen species (ROS) than the body’s antioxidant
defense system can handle.?? Oxidative stress results in the for-
mation of free radicals, which are unstable radical molecules with
unpaired electrons. Free radicals interact with biomolecules such
as carbohydrates, proteins, and lipids, which can cause perma-
nent changes.

Cannabinoids can also contribute to the development of
atherogenesis in 2 main ways. Firstly, ROS, which is primarily
caused by CB1 receptor agonists, can cause damage to endothe-
lial cells. Additionally, CB2 receptor agonists can increase
inflammation and decrease the expression of cell adhesion
molecules. Furthermore, lipid metabolism may also be affected
by the oxidation of low-density lipoprotein (ox-LDL), which
can increase the expression of CB1 and CB2 receptors and
enhance the production of endogenous cannabinoids.?? As a
result, it causes the accumulation of lipids in macrophages,
which are specialized cells present in the liver and lungs that
help eliminate harmful organisms.?>?* Thus, the active com-
pounds in cannabis can harm different types of cells, particu-
larly in the lungs, liver, kidney, and heart.

Harmful effects of marijuana

The growing legalization and acceptance of marijuana have
led to an increase in its use in America for both medicinal
and recreational purposes.?® In 2016 and 2017, more than
39 million Americans reported having used marijuana in the
past year.?® Delta-9-tetrahydrocannabinol (THC) is the most
psychoactive in marijuana.

Various organs of the human body contain cannabinoid
(CB1 and CB2) receptors, including the brain, peripheral nerv-
ous system, liver, skeletal muscles, and myocytes.?3 Due to the
location of the cannabinoid receptors on multiple organs, mari-
juana can have various harmful effects, including interfering
with learning ability, mental disorders, addiction, cardiovascu-
lar disorders, and certain types of cancers.

Cardiovascular disorders

Marijuana may also increase the risk of individuals developing
cardiovascular disorders. Approximately 2million Americans
who have been diagnosed with cardiovascular disorders
reported using marijuana.?® It has been found that smoking
marijuana is associated with cardiotoxicity, similar to the effects
of smoking cigarettes.”’ Research has shown that smoking
marijuana has similar cardiovascular risks as smoking ciga-
rettes. Despite smoking fewer puffs, users inhale deeper and
hold the smoke longer, raising the risk of cardiotoxicity.

Additionally, marijuana increases the risk of patients diagnosed
with cardiovascular disorders such as atherosclerotic or devel-
oping coronary artery disease.?®

A study previously revealed that cannabis consumption can
raise heart rate and blood pressure, thereby increasing the
demand for oxygen in the heart. Furthermore, prolonged use
of marijuana may cause oxidative stress that leads to cellular
damage, platelet activation, induction of an inflammatory
response, and the formation of oxidized low-density lipopro-
tein cholesterol (ox-LDL). THC may also cause a release of
catecholamines and beta-adrenergic stimulation, increasing
the likelihood of arrhythmias. People who smoke marijuana
have a 3.3 times greater risk of experiencing a cerebrovascular
event.’l’ Marijuana increases the risk of thrombosis and
ischemia, which may contribute to the development of periph-
eral artery disease.?” Thus, marijuana use can lead to multiple
cardiovascular disorders, particularly in individuals who already
have these conditions.

The relationship with cancer

Research has been conducted on the potential use of marijuana
and specific compounds found in the plant, such as THC and
CBD, to alleviate symptoms associated with cancer and cancer
treatments, such as chemotherapy. Some evidence suggests that
certain cannabinoids may be effective in managing these side
effects.!* It is important to note that marijuana can have
adverse effects and potential complications. Choosing to avoid
or postpone conventional medical treatment for cancer or rely-
ing solely on marijuana to manage the symptoms of cancer, can
lead to serious health risks.2

Studies on the compounds in marijuana, known as cannabi-
noids, have indicated that certain cannabinoids may be useful
in managing symptoms of nausea and vomiting associated
with chemotherapy, as well as in treating neuropathic pain.?®
Marijuana use introduces cannabinoids, including THC, into
the body, but it also includes harmful substances such as toxins
and carcinogens found in tobacco smoke that can harm the
lungs and cardiovascular system.?>30 While more research is
needed to determine the effects of marijuana on lung and other
respiratory cancers, limited evidence suggests a connection
between marijuana smoking and testicular cancer.!3!

The concentration levels of active compounds in marijuana
vary depending on the form in which it is consumed, which
may explain the different effects on different individuals.
Further research is necessary to fully comprehend the effects of
marijuana use on cancer.>

Another research suggests that using marijuana can increase
the risk of developing certain types of cancer. For instance, a
study conducted in New York Hospital found that individuals
who use marijuana have a 2.6 times higher risk of upper aer-
odigestive tract cancer. Similarly, there is significant evidence
linking marijuana use to Human papillomavirus-16 (HPV-16)
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positive head and neck cancer.3® Additionally, some studies
have indicated that marijuana use can increase the risk of
developing lung cancer by 8.2 times. However, it is worth not-
ing that heavy cannabis use for over 10 joint years primarily
puts adults aged 55 years and older at a higher risk of develop-
ing lung cancer.34

Marijuana use for over 10years has been associated with a
1.5 times higher risk of testicular cancer. Additionally, paternal
marijuana use has been linked to an increased risk of myeloid
leukemia in their children, and maternal marijuana use during
the first trimester may increase the risk of neuroblastoma in the
child by 4 times.33

The effects of cannabis on cancer risk vary depending on the
type of cancer, the affected organ, and the receptors that are
stimulated.’® This is due to changes in the representation of CB1
and CB2 receptors observed in various types of cancers.3>36
For instance, in Hodgkin lymphoma and cellular hepato-
carcinoma, the expression of CB1 receptors is increased.’
Conversely, ovarian cancers are associated with increased sever-
ity when CB2 receptors are expressed. Additionally, there is a
high correlation between the overexpression of CB2 receptors
and human breast adenocarcinoma and glioma, both of which
are linked to breast cancer and malignant brain tumors.*

In addition, research has linked variations in CB1 and CB2
receptors to poor outcomes following surgery for stage IV
colorectal cancer.®® THC is the primary compound that has
been linked to an increased risk of cancer development, and the
specific tissue where CB1 and CB2 receptors are disrupted
determines the likelihood of cellular abnormalities and changes
in enzymes and neurotransmitters.’® Dysregulation of the
endocannabinoid system occurs when there is an overproduc-
tion or underproduction of CB1 and CB2 receptors, which can
lead to several health problems, including cancer.3¢ For instance,
up-regulation of CB1 receptors without changes in the regula-
tion of CB2 is associated with an increase in the risk of pancre-
atic cancer. Conversely, inhibiting CB1 receptors in the colon
tissue may increase the risk of colon cancer.

Benefits of cannabis

Cannabis has been cultivated and used by people for recrea-
tional and medicinal purposes since ancient eras for the past of
hundreds of years.?3 The main component with medicinal pur-
poses is cannabidiol (CBD). CBD attaches to the endocan-
nabinoid system, potentially influencing the nervous system by
triggering the release of hormones and other natural com-
pounds like dopamine. As a result, marijuana may be useful in
the management of several disorders such as anxiety, psychiat-
ric disorders, pain, and obesity.?3

Several studies have discovered the efficacy of cannabis in
alleviating pain. For example, a study conducted by Wallace et
al’7 found that moderate use of marijuana with a THC content
of 4% was associated with pain relief. However, high doses

(7%THC) of marijuana were found to increase pain®® and low
doses (1% THC) of marijuana did not have any impact on pain
levels.>37 The main cannabis element that is used for pain
management is Anandamide, which acts as an autocrine or
paracrine messenger.’® The chemical is broken down into ara-
chidonic acid and ethanolamine. The chemical can modulate
nociceptive signals that cause pain by activating local CB1
receptors.’® Marijuana could also be used as an alternative to
opioids to relieve pain, despite its risk of addiction, but it is not
life-threatening as opioids.

Chronic pain is among the major health issues with a high
burden on individuals and society in the US. About half of the
physician visits are due to chronic pain, resulting in a total
medical cost of approximately $600billion annually.3® Pain
is often described as a subjective experience that involves
sensory-physiological, cognitive-evaluative, and motivational
effective components. In humans, there are 3 main types of
pain: nociceptive, neuropathic, and central.3%3 Nociceptive
pain is caused by damage to the tissue and is considered a
defensive mechanism. On the other hand, neuropathic pain is
caused by damage to the sensory and spinal nerves. Central
pain is caused by consistent damage to the central nervous sys-
tem amplifying pain signals from the periphery.*

Other drugs have been used to treat pain, including alcohol
and nicotine. However, discontinued use of addictive sub-
stances increases pain sensitivity. Marijuana reduces pain by
binding CB1 and CB2 receptors that are activated by tissue
injury.38 It also reduces pain by binding to transient receptor
potential cation channel subfamily V member 1 (TRPV1)
receptors which are mainly found in the nociceptive neurons of
the peripheral nervous system.3* TRPV1 receptors are also
found in the central nervous system where they involve in the
transmission and modulation of pain, as well as the integration
of painful stimuli.??

Targeting the endocannabinoid system to modulate pain is
a promising way of managing pain, especially chronic pain.
Anandamide (AEA) is also produced in injured cells, where it
activates the local CB1 receptor, however, AEA is unable usu-
ally to activate all the CB1 receptors due to an enzyme called
fatty acid amide hydrolase (FAAH) which converts it into
Ethanol-amide or arachidonic acid (AA). Exogenous cannabi-
noids (cannabis) inhibit the FAAH enzyme, and this allows
more CB1 receptors activation.* Additionally, 2-arachidonoyl
glycerol (2-AG) is activated by CB1 receptors and acts as a
massager for pain.’® Since 2-AG is an endocannabinoid, it
plays a central role in modulating pain. Therefore, cannabis
may suppress pain in a similar way to endocannabinoids by
activating CB1 and CB2 receptors.38-40

Several research studies have demonstrated that cannabis is
remarkably proficient in alleviating pain. For example, a rand-
omized controlled trial found that there is a therapeutic win-
dow for using marijuana to reduce pain, particularly when it is
smoked.!? However, another research suggests that oral forms
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of marijuana can also reduce pain. While the onset of effects
may be slower compared to smoking, the pain relief provided
by oral consumption is typically longer-lasting.*! Additionally,
in a different randomized clinical trial, it was observed that the
individuals in the intervention group had greater pain relief
than those in the placebo group.*? Cannabis is commonly used
to manage chronic pain in individuals with multiple sclerosis
and arthritis.*?

Recent advancements in treating pain among individuals
with multiple sclerosis are using drugs that contain cannabis
extracts, Sativex.'® The main extracts that are used to treat pain
that is not suppressed by traditional painkillers are cannabidiol
and THC.#2 Moreover, Sativex (Nabiximols) is an oro-mucosal
and is added in a ratio of 1:1 formulation of THC: CBD to
increase the efficacy of suppressing pain. In a randomized blind
control, 50% of patients reported experiencing pain reduction
compared to only 30% in the placebo group.*? Additionally,
medical marijuana is used by approximately 9.33% of patients to
manage joint pain associated with arthritis.*> Medical cannabis
can effectively alleviate pain from various chronic conditions,
offering hope for many patients who experiencing chronic pain.

Cannabis can also be used to treat obesity, which is a risk
factor for chronic illnesses such as diabetes and cardiovascular
disorders. The chemical d-9-tetrahydrocannabivarin (d-9-
THCV) found in marijuana can be used to treat obesity.
d-9-THCV has anti-obesity effects by reducing food intake
and increasing energy expenditure, leading to weight loss.*3
Additionally, Cannabis blocks CB1 receptors and activates
CB2 receptors that can potentially treat disorders such as obe-
sity and chronic liver disease, particularly if the conditions are
associated with inflammation.*

Cannabis may also be used to reduce social anxiety due to its
neural, symptomatic, and electrodermal effects on fearful faces.
Cannabis activates the limbic and paralimbic regions which
reduce subjective anxiety and autonomic arousal.*® Several
human and animal studies have shown that CBD possesses
anxiolytic properties that reduce social anxiety disorders.
Additionally, research has indicated that CBD may be able to
prevent acute psychosis. Marijuana is preferred over other
antipsychotic drugs because it has relatively fewer side effects.*3

Cannabis can also be used to manage multiple sclerosis due
to its anti-inflammatory and immunosuppressive properties
that can assist individuals with hyperactive immune systems.!
Moreover, cannabis has an apoptotic effect on immune cells,
which may help patients with conditions such as rheumatoid
arthritis, asthma, and other immune diseases.3’

'The Effects of Marijuana on the Daily Lives of

Individuals
The effects of marijuana use on education attainment
Marijuana has various side effects on the brain that may inter-

fere with learning ability and reduce lifetime achievement in
young people. Studies have shown that marijuana use is linked

to decreased learning ability which leads to lower educational
attainment, particularly in individuals with high rates of mari-
juana use.?® One possible explanation could be related to the
adverse effect of marijuana on cognitive functions during acute
intoxication and for days after use.”> The use of marijuana can
negatively impact academic performance by hindering a stu-
dent’s natural abilities.

A review conducted by Silins et al,* indicated that mari-
juana use in adolescence can affect academic performance neg-
atively if started early. The study found that people who started
using cannabis before the age of 17 were less likely to complete
secondary school or pursue higher education. Brook et al® in
their longitudinal review found that marijuana use at an early
age was connected to lower adult income and lower educational
attainment.

Prolonged use of marijuana can also negatively affect mem-
ory and focus, which are essential for learning. The severity of
these effects is heightened with regular use and early initiation.
Furthermore, research suggests that the earlier someone starts
using marijuana, the less education they are likely to attain.
Those who begin using it at a younger age are less likely to
achieve as much as those who start using it later in life.

Silins et al* found that adolescents who used marijuana fre-
quently had a lower chance of graduating from high school
than those who did not use it or used it sparingly. A study by
Lynne-Landsman et al* found that teenagers who used mari-
juana frequently in adolescence had a lower chance of finishing
high school or getting a degree from a college. Marijuana use
can adversely affect work status as well as instructive results
compared with the people who didn’t utilize marijuana or uti-
lized it just once in a while.

Prolonged use of marijuana can have a detrimental impact
on an individual’s overall life outcomes. Studies have shown a
strong connection between marijuana use and factors such as
low income, dependence on social services, criminal behavior,
unemployment, and a lower sense of satisfaction with life.> The
factors discussed are interconnected, where low income can lead
to dissatisfaction with life and increase the likelihood of com-
mitting crimes and may be caused by unemployment which
could be a result of criminal records. Additionally, low income
can impede an individual’s ability to achieve their goals, such as
buying a house or a car. Furthermore, marijuana use can nega-
tively impact educational attainment, leading to unemployment
or low wages, and ultimately, lower lifetime achievements.?

Potential development of addiction

Marijuana is also an addictive substance and can lead to various
social, economic, and physical issues. The addiction properties
are mainly attributed to THC, which acts as a partial agonist for
CB1, CB2, and peroxisome proliferator-activated receptors.*’
As a result, smoking marijuana can cause feelings of euphoria,
easy laughter, talkativeness, and heightened sensitivity to exter-
nal stimuli, which can make people willing and more likely to
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use the drug repeatedly. The level of addiction is determined by
several factors, including vulnerability to mental illness, per-
sonality traits, and the content of THC.48

The amount of THC has significantly increased from 8.5%
in 1999 to 20% in 2004 through crossbreeding of hemp plants
that contain high THC content.* Cannabis addiction shares
similarities with other types of addiction, as it is a chronic con-
dition characterized by repeated use, abstinence, and relapse.
Additionally, individuals may experience withdrawal symp-
toms when they stop using marijuana.

Marijuana may have rewarding or aversive effects on the
brain by interacting with CB1 and CB2 receptors in the ventral
tegmental area (VTA) in the brain.*’ The rewarding effects of
cannabis are caused by the activation of CB1 receptors on VTA
GABAergic neurons, leading to an increase in dopamine
release in the nucleus accumbens (NAc), resulting in feelings of
euphoria.”® However, when cannabis binds to CB1 receptors in
the brain’s VTA and blocks the release of the neurotransmitter
glutamate from glutamatergic neurons, it results in a decrease
in dopamine activity in the reward center, leading to aversion
and negative effects.>!

Mental health

The frequent use of marijuana is often linked to anxiety, a
condition characterized by excessive fear. Marijuana’s impact
on the brain can be particularly harmful to adolescents, whose
brains are still developing, potentially altering the structure and
function of various regions of the brain, such as the cerebellum,
temporal, and frontal cortex, depending on the amount of mar-
ijuana used.3> Moreover, cannabis may affect the amygdala
located in the limbic system which may limit the ability of peo-
ple to process emotions, which could affect the mood of the
user. Cannabis may impact the limbic system, specifically the
amygdala, which can affect a person’s ability to process emo-
tions and affect their mood. It may also negatively impact the
hippocampus and ventromedial prefrontal cortex, which can
affect the brain’s ability to learn and remember. Long-term use
may also lead to depression and psychoses, especially in those
with a genetic vulnerability or preexisting mental illnesses such
as schizophrenia.?3 Previous research suggests that starting to
use marijuana at an early age can worsen the progression of
mental disorders like schizophrenia, potentially causing the
onset of a first psychotic episode 2 to 6years earlier.?®
Marijuana use, especially in high doses and on a regular
basis, can lead to disorientation as well as occasionally unpleas-
ant thoughts or feelings of anxiety and paranoia, according to
the Centers for Disease Control and Prevention (CDC).13
People who use marijuana are more likely to develop both
short-term psychosis (such as hallucinations and paranoia) and
long-term mental disorders, such as schizophrenia.’? The link
between marijuana use and schizophrenia is stronger in people
who start Pot use and has additionally been connected to

despondency; social phobia; thoughts of suicide, attempts at
suicide, and ultimately suicide.!

A Systematic Review examined the use of cannabinoids to
treat PTSD, anxiety disorders, and mood disorders. The
authors indicated that cannabinoids may be effective in treat-
ing these conditions, but they suggested more research is
needed to figure out the best cannabinoid dosages and formu-
lations for different patient populations. In addition, the
authors point out that there are risks associated with using
cannabinoids to treat mental health conditions, such as the
possibility of compulsion and adverse effects. The article
emphasizes the necessity of continuing research in this area
to better comprehend the likely benefits and risks of using
cannabinoids in emotional wellness treatment.53

Social impacts of marijuana

Marijuana use can differently affect school, work, and public
activity, both positively and negatively. The Public Organization
on Chronic drug use states that marijuana use can impede
mental capacities, such as memory, consideration, and learning.
According to NIDA (2020), this can negatively impact aca-
demic achievement and performance, resulting in lower grades
and decreased motivation to succeed in school.>*

Marijuana use can have an impact on a person’s work per-
formance as well as their academic performance. Marijuana use
was linked to lower job performance and higher absenteeism,
according to a study that was published in the Journal of
Addictive Diseases.>> As a result, there may be fewer job oppor-
tunities, lower income, and negative consequences. In addition,
marijuana use can slow down one’s reaction time and motor
skills, which can be dangerous in certain workplaces, like those
where one must drive or operate heavy machinery.”*

Social life can also be impacted by marijuana use. While
certain individuals might find that utilizing marijuana upgrades
their social encounters by decreasing social stress and increas-
ing feelings of relaxation, it can lead to unfavorable results.
Marijuana use can prompt social withdrawal, diminished rela-
tional abilities, and diminished inspiration to participate in
friendly exercises.>

In addition, excessive marijuana use can result in addiction,
which can have negative effects on every facet of life. The
National Institute on Drug Abuse (NIDA) estimates that
approximately 1 in 10 marijuana users will develop an addic-
tion to the drug, and this percentage rises to 1 in 6 for adoles-
cents who begin using marijuana.’*

It is essential to keep in mind that a variety of factors,
including frequency and quantity of use, age at onset, and indi-
vidual differences in susceptibility to the effects of the drug,
can have an impact on how marijuana use affects school, work,
and social life. Additionally, if marijuana use is stopped, some
of the negative effects, such as impaired cognitive abilities, may
be reversed.>*



8 Substance Abuse: Research and Treatment
Conclusion 3. Narconon International. History of Marijuana. 2023. Accessed January 21,
.. . . . 2023. https://www.narconon.org/drug-information/marijuana-history.html
Marljuana is a substance that is used for both recreational and 4. Bridgeman MB, Abazia DT. Medicinal cannabis: history, pharmacology, and

medical purposes in large quantities, it is still one of the most implications for the acute care setting. P 7. 2017;42:180-188.
idel d dr in the United Stat nd around th 1d 5. National Institute on Drug Abuse. How does marijuana produce its effects?
widely use ugs € © ates a arou € world. NIDA. 2021. Accessed January 21, 2023. https://nida.nih.gov/publications/
Marijuana has complicated pharmacokinetics that can have a research-reports/marijuana/how-does-marijuana-produce-its-effects
. . . . . 6. Sidebari L. CRS Legal Sidebar P d for Memb dC i f
variety of effects on cells, including the production of reactive e cga. Sidebar ©reparec for Viembers and Lommittecs o
) . ; o ongress Recent Developments in Marijuana Law. 2022. Accessed January 21,
oxygen species, changes in the formation of lipids, and the 2023. https://crsreports.congress.gov
release of inflammatorv cvtokines. To better comprehend the 7. Daniller A. Two-thirds of Americans support marijuana legalization. Pew
i yey . ’ P i Research Center. 2023. Accessed April 28, 2023. https://www.pewresearch.org/
pharmaCOIOglcal effects of marijuana on human health, addi- short-reads/2019/11/14/americans-support-marijuana-legalization/
tional research is required. 8. Marijuana Tax Reports. State of Colorado. 2023. Accessed April 28, 2023. https://
E th h bis has b h to h | cdor.colorado.gov/data-and-reports/marijuana-data/marijuana-tax-reports
ven oughn cannabis has bDeen snown to have severa 9. Hartman M. The war on Marijuana. National Conference of State Legislatures.
health benefits that could help treat and manage conditions 2022. Accessed April 28, 2023. https://www.ncsl.org/civil-and-criminal-jus-
like . besit . ty d ltipl lerosis. it i rth tice/cannabis-overview
1KE paln, obes1 y, anxiety, and mu lp € SCIErosis, 1t 1S wo 10. Drug War Statisti D Policy Alli .
. g War Statistics. Drug Policy Alliance. 2022. Accessed April 28, 2023.
mentioning that it also has the potential to cause adverse https://drugpolicy.org/issues/drug-war-statistics
effects. Mariiuana use mav still be linked to an increased risk 11.  American Civil Liberties Union. Report: The war on Marijuana in Black and
: ] Y White. American Civil Liberties Union. 2023. Accessed April 28, 2023. https://
of add1ct1on, mental health dlSOI‘dCrS, certain types of cancer, www.aclu.org/report/report-war-marijuana-black-and-white?redirect=report/
: . : CCagd : . -marij -black-and-white
impaired learning, and lower lifetime achievement despite war-marijuana
R . & L R . P 12.  Sacco LN. The Marijuana Policy Gap and the Path Forward. 2017. Accessed
having fewer side effects than prescription drugs like antipsy- April 28,2023, https://www.crs.gov
chotics and OpiOidS. As a I‘CSU]I, when welghmg the potential 13.  Marijuana and Public Health. National Center for Injury Prevention and
. .. Control, Centers for Disease Control and Prevention. 2020. Accessed April 28,
advantages and dlsadvantages of marijuana use, careful con- 2023. https://www.cdc.gov/marijuana/health-effects/mental-health.htm]l
sideration is required_ 14.  National Academies of Sciences and Medicine E. The Health Effects of Can-
. .. . L1 - . . nabis and Cannabinoids: The Current State of Evidence and Recommendations
While marijuana use can improve social interactions, it can Jor Research. National Academies Press; 2017,
also have a negative impact on social, academic, and professional 15. Health Affairs. Cannabis legalization in the US: population health impacts.
functioning. The utilization of mariiuana can hurt relational health-affairs-brief-cannabis-public-health-mauri. 2021. Accessed April 28,
g ) 2023. https://www.healthaffairs.org/do/10.1377/hpb20210701.500845/
connections, reduce work environment efficiency, and weaken 16.  Volkow N. Cannabis (Marijuana) Research Report. 2020. Accessed April 28,
mental Capacities. Public opinion, potential tax revenue, con- 2023. https://nida.nih.gov/download/1380/cannabis-marijuana-research-report
i . L . . i .pdf?v=7fc7d24c3dc120a03cf26348876bcle4
cerns about racial dlSpafltleS m drug pOllClng, and Shlftlng atti- 17.  Chayasirisobhon S. Mechanisms of action and pharmacokinetics of Cannabis.
tudes toward drug use and addiction all have an impact on the Perm . 2020;25:1-3.

. . L L. . 18.  Serrano A, Parsons LH. Endocannabinoid influence in drug reinforcement,
contentious issue of legathng cannabis in the United States. dependence and addiction-related behaviors. Pharmacol Ther. 2011;132:215-241.
Concerns about an increase in drug_related addiction persist 19.  De Petrocellis L, Di Marzo V. An introduction to the endocannabinoid system:

. . . from the early to the latest concepts. Best Pract Res Clin Endocrinol Metab. 2009;
despite the fact that several states have legalized cannabis for 23115,
medical and/or recreational use. The legal framework surround- 20.  Brown JD. Potential adverse drug events with tetrahydrocannabinol (THC) due
. P .. . . to drug—drug interactions. J Clin Med. 2020;9:4.
ng cannabis is anthIPated to become 1ncreasmg1y complex as 21. Ravi D, Ghasemiesfe M, Korenstein D, Cascino T, Keyhani S. Associations
public opinion shifts toward legalization. between marijuana use and cardiovascular risk factors and outcomes a systematic

One limitation of the review article is that it does not review. Ann Intern Med. 2018;168:187-194.
. o K . 22. RajaA, Ahmadi S, de Costa F, Li N, Kerman K. Attenuation of oxidative stress

CXplol‘e the ideas and thoughtS of individuals regardlng their by cannabinoids and cannabis extracts in differentiated neuronal cells. Pharma-
perceptions of the meaning, benefits, harms, or needs associ- ceuticals. 2020;13:1-16.

. . . . . . 23.  DeFilippis EM, Bajaj NS, Singh A, et al. Marijuana use in patients with cardio-
ated with their cannabis use. While the article may prOVIdC vascular disease: JACC review topic of the week. J Am Coll Cardiol. 2020;75:
valuable knowledge and analysis based on available research 320-332.
and data. it does not dive into the subiective experiences and 24.  Macrophages. British Society for Immunology. May 21, 2021. Accessed March

) i p 14, 2023. https://www.immunology.org/public-information/bitesized-immu-
perspectives of the individuals themselves. nology/cells/macrophages
25.  Volkow ND, Baler RD, Compton WM, Weiss SRB. Adverse health effects of
A th C t 'b i marijuana use. N Engl ] Med. 2014;370:2219-2227.
uthor Lontributions 26. Panlilio L V., Goldberg SR, Justinova Z. Cannabinoid abuse and addiction:
The author confirms I'CSpOl’lSibilil’y for the fOHOWiI’ng study clinical and preclinical findings. Clin Pharmacol Ther. 2015;97:616-627.

. . . . . 27. Lafaye G, Karila L, Blecha L, Cannabis BA. Cannabinoids, and health.
conception and design, data collection, analysis and interpreta- Dialogues Clin Neurosci. 2017,19:309-316.
tion of results, and manuscript preparation, 28.  Noori A, Miroshnychenko A, Shergill Y, et al. Opioid-sparing effects of medical

cannabis or cannabinoids for chronic pain: a systematic review and meta-analysis

of randomised and observational studies. BMJ Open. 2021;11:¢047717.

29. Lushniak BD, Samet JM, Pechacek TF, et al. The Health consequences of

smoking—50 years of progress : a report of the Surgeon General. 2014. Accessed
REFERENCES January 18, 2023. https://stacks.cdc.gov/view/cdc/21569

1. Ben Lesser NKARD. The History and Use of Marijuana in The Society. 2021. 30.  Moir D, Rickert WS, Levasseur G, et al. A comparison of mainstream and side-

Accessed January 21, 2023. https://dualdiagnosis.org/marijana-treatment/ stream marijuana and tobacco cigarette smoke produced under two machine
reefer-madness-look-evolution-marijuana-society/ smoking conditions. Chem Res Toxicol. 2008;21:494-502.

2. Zou S, Kumar U. Molecular sciences cannabinoid receptors and the endocan- 31.  Gurney ], Shaw C, Stanley ], Signal V, Sarfati D. Cannabis exposure and risk of

nabinoid system: signaling and function in the central nervous system. Int | Mol
Sci. 2018;19:833.

testicular cancer: a systematic review and meta-analysis. BMC Cancer. 2015;15:
1-10.


https://dualdiagnosis.org/marijana-treatment/reefer-madness-look-evolution-marijuana-society/
https://dualdiagnosis.org/marijana-treatment/reefer-madness-look-evolution-marijuana-society/
https://www.narconon.org/drug-information/marijuana-history.html
https://nida.nih.gov/publications/research-reports/marijuana/how-does-marijuana-produce-its-effects
https://nida.nih.gov/publications/research-reports/marijuana/how-does-marijuana-produce-its-effects
https://crsreports.congress.gov
https://www.pewresearch.org/short-reads/2019/11/14/americans-support-marijuana-legalization/
https://www.pewresearch.org/short-reads/2019/11/14/americans-support-marijuana-legalization/
https://cdor.colorado.gov/data-and-reports/marijuana-data/marijuana-tax-reports
https://cdor.colorado.gov/data-and-reports/marijuana-data/marijuana-tax-reports
https://www.ncsl.org/civil-and-criminal-justice/cannabis-overview
https://www.ncsl.org/civil-and-criminal-justice/cannabis-overview
https://drugpolicy.org/issues/drug-war-statistics
https://www.aclu.org/report/report-war-marijuana-black-and-white?redirect=report/war-marijuana-black-and-white
https://www.aclu.org/report/report-war-marijuana-black-and-white?redirect=report/war-marijuana-black-and-white
https://www.aclu.org/report/report-war-marijuana-black-and-white?redirect=report/war-marijuana-black-and-white
https://www.crs.gov
https://www.cdc.gov/marijuana/health-effects/mental-health.html
https://www.healthaffairs.org/do/10.1377/hpb20210701.500845/
https://nida.nih.gov/download/1380/cannabis-marijuana-research-report.pdf?v=7fc7d24c3dc120a03cf26348876bc1e4
https://nida.nih.gov/download/1380/cannabis-marijuana-research-report.pdf?v=7fc7d24c3dc120a03cf26348876bc1e4
https://www.immunology.org/public-information/bitesized-immunology/cells/macrophages
https://www.immunology.org/public-information/bitesized-immunology/cells/macrophages
https://stacks.cdc.gov/view/cdc/21569

Hasan

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Centers for Disease Control and Prevention. Cancer. October 19, 2020. Accessed
January 18, 2023. https://www.cdc.gov/marijuana/health-effects/cancer.html
Huang YH]J, Zhang ZF, Tashkin DP, Feng B, Straif K, Hashibe M. An
epidemiologic review of marijuana and cancer: an update. Cancer Epidemiol
Prev Biomark. 2015;24:15-31.

Aldington S, Harwood M, Cox B, et al. Cannabis use and risk of lung cancer: a
case—control study. Eur Respir J. 2008;31:280-286.

Pellati F, Borgonetti V, Brighenti V, Biagi M, Benvenuti S, Corsi L.
Cannabis sativa L. And nonpsychoactive cannabinoids: their chemistry and
role against oxidative stress, inflammation, and cancer. Biomed Res Int. 2018;
2018:1691428.

Tutino V, Caruso MG, De Nunzio V, et al. Down-regulation of cannabinoid
type 1 (CB1) receptor and its downstream signaling pathways in metastatic
colorectal cancer. Cancers (Basel). 2019;11:708.

Wallace MS, Marcotte TD, Umlauf A, Gouaux B, Atkinson JH. Efficacy
of inhaled cannabis on painful diabetic neuropathy. J/ Pain. 2015;16:616-627.
Hill KP, Palastro MD, Johnson B, Ditre JW. Cannabis and pain: a clinical
review. Cannabis Cannabinoid Res. 2017;2:96-104.

Muller C, Morales P, Reggio PH. Cannabinoid ligands targeting TRP channels.
Front Mol Neurosci. 2019;11:487.

Costigan M, Scholz J, Woolf CJ. Neuropathic pain: a maladaptive response of
the nervous system to damage. Annu Rev Neurosci. 2009;32:1-32.

Kondrad E. Sidebar: medical marijuana for chronic pain. N C Med J. 2013;74:
210-211.

Blake DR, Robson P, Ho M, Jubb RW, McCabe S. Preliminary assessment of
the efficacy, tolerability and safety of a cannabis-based medicine (Sativex) in
the treatment of pain caused by rheumatoid arthritis. Rheumatology. 2006;45:
50-52.

Cannabis AZ. A complex plant: different compounds and different effects on
individuals. Ther Adv Psychopharmacol. 2012;2:241-254.

Silins E, Horwood L], Patton GC, et al. Young adult sequelae of adolescent
cannabis use: an integrative analysis. Lancet Psychiatry. 2014;1:286-293.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

Brook JS, Zhang C, Brook DW. Developmental trajectories of marijuana use
from adolescence to adulthood personal predictors. Arch Pediatr Adolesc Med.
2011;165:55-60.

Lynne-Landsman SD, Bradshaw CP, Ialongo NS. Testing a developmental cas-
cade model of adolescent substance use trajectories and young adult adjustment.
Dew Psychopathol. 2010;22:933-948.

Marijuana W. Displeases. National Institute on Drug Abuse (NIDA); 2021:15.
Cancilliere MK, Yusufov M, Weyandt L. Effects of Co-occurring marijuana use
and anxiety on brain structure and functioning: a systematic review of adolescent
studies. J Adolesc. 2018;65:177-188.

Han X, He Y, Bi GH, et al. CB1 receptor activation on VgluT2-expressing
glutamatergic neurons underlies A9-tetrahydrocannabinol (A9-THC)-induced
aversive effects in mice. Sci Rep. 2017;7:1-15.

Fattore L, Fadda P, Spano MS, Pistis M, Fratta W. Neurobiological mechanisms
of cannabinoid addiction. Mo/ Cell Endocrinol. 2008;286:597-S107.

John WS, Martin TJ, Nader MA. Behavioral determinants of cannabinoid
self-administration in old world monkeys. Neuropsychopharmacology. 2017;42:
1522-1530.

Volkow ND, Swanson JM, Evins AE, et al. Effects of cannabis use on human
behavior, including cognition, motivation, and psychosis: a review. JAMA
Psychiatry. 2016;73:292-297.

Stanciu CN, Brunette MF, Teja N, Budney AJ. Evidence for use of cannabinoids
in mood disorders, anxiety disorders, and PTSD: a systematic review. Psychiatr
Serv. 2021;72:429-436.

U.S. Department of Health and Human Services National Institutes of Health.
How does marijuana use affect school, work, and social life? U.S. Department
of Health and Human Services National Institutes of Health. 2020. Accessed
April 28, 2023. https://nida.nih.gov/publications/research-reports/marijuana/
how-does-marijuana-use-affect-school-work-social-life

Frone MR. Prevalence and distribution of illicit drug use in the workforce and
in the workplace: findings and implications from a US national survey. J App/
Psychol. 2006;91:856.


https://www.cdc.gov/marijuana/health-effects/cancer.html
https://nida.nih.gov/publications/research-reports/marijuana/how-does-marijuana-use-affect-school-work-social-life
https://nida.nih.gov/publications/research-reports/marijuana/how-does-marijuana-use-affect-school-work-social-life

