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An overview of  the adverse effects of  
cannabis use for Canadian physicians 
  

Abstract 
Purpose: Cannabis is the most widely used illicit substance and one of  the 
most commonly used psychoactive substances in the world, preceded only by 
alcohol, tobacco and caffeine. Recent changes in legislation regarding cannabis 
use in Canada and potential upcoming changes worldwide may have a further 
impact on the prevalence of  cannabis use. Thus, it is critical to understand the 
risks and potential adverse health effects of  acute and long-term cannabis use. 
Current literature is lacking in many areas surrounding cannabis use, and for the 
most part is unable to provide clear associations once confounding variables are 
considered. Here we provide a general overview of  the history of  cannabis, the 
physical and mental health consequences, and the risks to specific groups.  

Source: A scoping search of  published articles in PubMed from the start date 
(1946) until 2018. 

Principal finding: Current evidence supports an association between cannabis 
use and mild respiratory and cardiac effects, but no clear increased risk of  
cancer. Psychiatric disorders, including schizophrenia and anxiety, show 
associations with cannabis use; however, a causal effect of  cannabis use is 
unclear. While no evidence for increased risk in pregnancy has been found, risk 
is still undetermined. Youth may be at a greater risk as earlier initiation of  use 
increases the risk of  adverse health effects.  

Conclusion: Overall, evidence for direct and long-term adverse effects of  
cannabis use is minimal and additional longitudinal studies will be required to 
better delineate unidentified effects. 

Correspondence to:  
Christopher Newell 
Email: cnewell@ucalgary.ca
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Recorded cannabis use dates to as early as 2,000 B.C. 
Throughout this time period, cannabis was used for its 
medicinal benefits as well as for ceremonial and ritual 
practices. Medically, cannabis has been used for the 
treatment of  various ailments, including rheumatism, pain 
and malaria, and as an anesthetic. In the 1900s, fear 
surrounding the abuse of  other drugs, such as opium and 
cocaine, led to the criminalization of  cannabis in numerous 
countries around the world, despite minimal evidence to 
support its potential health consequences and addiction 
liability. Since this time, studies on the potential health 
benefits and adverse effects of  cannabis have been and 
continue to be essential to better understand the appropriate 
indications for cannabis.  
 In recent years, significant political reforms regarding 
the use of  medicinal and recreational cannabis may lead to 
an increase in the use of  cannabis globally. As a result, it is 
critical to understand the potential long-term effects of  
cannabis use and risks of  specific health concerns. In this 
literature review we outline a history of  cannabis use and the 
negative effects associated with it that led to its widespread 
criminalization. We then describe the active components of  
cannabis and review the current literature investigating the 
physical and mental health consequences of  cannabis use.  
 Some of  the major adverse effects thought to be 
associated with cannabis use include the risk of  lung cancer 
associated with smoking cannabis, the development of  
cardiovascular disease, and a potential impact on the 
developing nervous system in youth. Cannabis use is also 
thought to be associated with a variety of  mental health 
disorders including acute or chronic psychosis, anxiety, and 
schizophrenia, among others. The addiction potential of  
cannabis has been heavily debated and we provide an 
overview of  the evidence supporting or refuting this claim. 
In addition, we explore the impact of  cannabis on specific 
populations including pregnant women, youth and those 
with previous mental health concerns and discuss any 
evidence for contraindications to cannabis use. Collectively, 
this literature review will provide an overview of  the adverse 
effects associated with cannabis use, an essential 
consideration as its medicinal and recreational use becomes 
more prevalent around the world. This information is 
intended to inform clinical practitioners on how to advise 
patients regarding the risks associated with both medicinal 
and recreational cannabis. 

Sources 
We conducted a scoping search of  published articles in 
PubMed from the start date (1946) until 2018. We included 
all published articles and study designs including case 

reports, case series, cohort studies, case-control studies, 
clinical trials, basic science articles and review articles. Studies 
were excluded if  they were not written in English. No 
restriction was imposed on sex, race, population, or 
geographical location of  study. Initial search for relevant 
content included terms “cannabis” or “health consequences” 
or “adverse effects” in the title and/or abstract.  Further 
comprehensive searches were conducted to each specific 
health consequence discussed in the review. We summarized 
the results using a descriptive (noninterpretive) narrative 
synthesis and content analysis. Bibliographic management 
was done using Mendeley software to collect and analyze the 
references. Results are summarized in Figure 1 and Table 1.  

Historical context 
Cannabis sativa, Cannabis indica and, to a lesser extent, Cannabis 
ruderalis (known colloquially as marijuana, weed, etc.), have 
been utilized for cultural and spiritual purposes for over 
5,000 years [1]. Interestingly, medicinal utilization of  
cannabis has only been documented once since 400 A.D. by 
carbon dating of  ashes that identified the psychoactive 
compound, THC [2]. Composed of  approximately 750 
chemicals, including 104 cannabinoids, cannabis is the most 
widely consumed psychoactive substance worldwide. Data 
generated in 2013 estimated that 180 million people (~3% of  
the world’s population) consume cannabis annually 
(compared with 2% for cocaine and 0.2% for opiates) [3].  
 In Canada, cannabis has been prohibited since it was 
added to the Confidential Restricted List in 1923 under the 
Narcotics Drug Act Amendment Bill [4]. The addition of  
cannabis to the list of  prohibited drugs in Canada followed a 
wave of  legislation banning psychoactive substances, 
beginning with the Opium Act of  1908 [5]. Amidst almost a 
century of  illegality, cannabis remains the most widely used 
illicit drug in Canada, with a 2012 report indicating that 
42.5% of  the population reported having ever used cannabis, 
and 12.2% reported use in the past year [6]. Although 
recreation use was deemed illegal, the Supreme Court of  
Canada ruled in favour of  legislation providing access to 
cannabis for medical purposes on July 30th, 2001. Under this 
ruling, Health Canada developed two categories of  patients 
who are eligible for access to medical cannabis. Category 1 
encompasses end-of-life care and includes patients 
presenting with a series of  symptoms including 1) seizures 
from epilepsy, 2) severe pain from multiple sclerosis or spinal 
cord damage, 3) severe pain from arthritis or 4) severe pain 
from cachexia, anorexia, weight loss and/or severe nausea 
from cancer or HIV/AIDS infections. Category 2 includes 
patients presenting with debilitating symptoms from 
conditions not explicitly included in Category 1, and each 
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FIGURE 1. Summary of  the potential adverse health consequences of  cannabis use
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application for medicinal cannabis must be endorsed by a 
medical practitioner.  
 Amidst growing public acceptance of  recreational 
cannabis use and the logistical inability of  the existing 
control systems in Canada, legalization of  cannabis was 
proposed by the Liberal Party of  Canada in 2012. Passed in 
2017 and effective October 17th, 2018, the Cannabis Act 
(Bill C-45) legalized the recreational use of  cannabis in 
Canada. While many other countries across the world retain 
the illegality of  cannabis [7], the issue surrounding legalizing 
this illicit drug has received considerable public and political 
attention in recent years, culminating in the decision to 
amend the 1923 bill. However, there remains a paucity of  
research investigating the short- and long-term impact of  
cannabis on the physical and mental health of  consumers.  

Psychoactive compounds found in cannabis 
Tetrahydrocannabinol (THC) is the primary psychoactive 
compound found in cannabis and is the most widely studied 
component. However, cannabis contains at least 65 other 
cannabinoids, the effects of  which have received minimal 
investigation [8]. The other major component of  interest is 
cannabidiol (CBD), which produces many of  the same 
effects as THC but with comparatively minimal intoxication.  
 Cannabinoids act on specific receptors found within the 
central nervous and peripheral organ systems [9]. These 
receptors are part of  a naturally occurring endocannabinoid 
system where intrinsically produced cannabinoids (primarily 
anandamide and 2-arachidonoylglycerol) regulate the activity 
of  other neurotransmitters to modulate cognition, emotion 
and memory. Two types of  cannabinoid receptors have been 
identified, CB-1 and CB-2 receptors, which differ based on 
their location of  expression. The CB-1 receptor is primarily 
found within the central nervous system and regulates the 
psychoactive and cognitive effects of  cannabinoids, whereas 
CB-2 is primarily found on peripheral cells and is involved in 
the regulation of  organ and immune system function. 
 While significant effort has been made to define the 
pharmacological effects of  cannabinoid and their individual 
receptors, particularly in animal models, a limited amount of  
this information has been translated into humans. Cannabis 
contains cannabinoids that activate both receptors; thus, the 
public consumption of  cannabis is likely to cause effects that 
are mediated by the entire endocannabinoid system, rather 
than specific aspects of  it. Of  interest, cannabis strains that 
contain primarily CBD, with limited to no THC, have been 
developed to produce the beneficial effects of  activating the 
endocannabinoid system without the associated intoxication. 
However, limited study on these strains and their efficacy at 
achieving this has been done. Thus, the rest of  this article 

will not make a distinction between different strains or 
cannabinoids and will simply refer to cannabis. 

Physical health concerns 

Impact on respiratory system 

Chronic obstructive pulmonary disease (COPD) is a 
progressive narrowing of  respiratory airways that can lead to 
death. The primary presenting symptoms are shortness of  
breath, a productive cough (sputum) and wheezing [10]. 
Tobacco smoking is the most common cause of  COPD, 
which includes emphysema, chronic bronchitis and 
refractory asthma. Currently, 10 cross-sectional or 
prospective cohort studies have investigated the impact of  
smoking cannabis on the development of  COPD symptoms 
[11]. An issue in comparing cannabis smokers to controls is 
that cannabis smokers also commonly consume tobacco. 
However, after adjusting for tobacco, cannabis smokers have 
demonstrated significantly more COPD symptoms than 
healthy controls [12]. Interestingly, cannabis smokers are 
more likely to report bouts of  wheezing and a productive 
cough, although no change in shortness of  breath compared 
to controls [13].  
 Histological analysis of  bronchoscopy specimens has 
been performed to provide insight as to the underlying 
mechanism behind cannabis and chronic bronchitis. Fligiel et 
al. [14] compared bronchial mucosa biopsies from 
individuals classified as never smokers, cannabis-only 
smokers, tobacco-only smokers or cannabis-and-tobacco 
smokers. This study revealed that tobacco-only smokers and 
cannabis-only smokers demonstrated similar histological 
changes to their bronchial mucosa. This was characterized by 
marked destruction of  the ciliated columnar epithelium 
lining the bronchi, and their replacement by mucus-secreting 
goblet cells. The productive cough identified as a symptom 
of  cannabis consumption may therefore be a result of  this 
histopathological shift to mucus-secreting goblet cells. Roth 
et al. [15] further developed this theory in a follow-up study 
involving endoscopy of  a similarly divided patient 
population. This work identified evidence of  bronchial 
inflammation, injury of  the mucosa and increased secretions 
in cannabis-only smokers that was comparable to the 
bronchi of  tobacco-only smokers. 
 Although smoking cannabis has been associated with 
some of  the symptoms of  COPD (productive cough and 
wheezing), there has been no evidence of  increased risk of  
COPD in cannabis-only smokers [12]. Four longitudinal 
studies have been completed investigating the impact of  
smoking cannabis on lung function over time. Of  these 
studies, three identified no impairment in lung function, 
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although cannabis-only smokers do lose lung function more 
quickly than non-smokers [12,16,17]. The fourth study, by 
Sherrill et al. [18], examined non-tobacco cigarette smoking, 
as a representation of  cannabis smokers, and found that 
FEV1 was significantly decreased compared with non-
smoking controls. However, FEV1 in non-smokers was 
found to increase over time, although FEV1 has been 
previously shown to decline with age. Interestingly, research 
has found that cannabis-only smokers have increased forced 
vital capacity compared with controls as measured by 
spirometry, which may be associated with deep inhalations 
common in smoking cannabis [19]. On another note, several 
studies have compared whole body plethysmography 
between non-smokers and cannabis smokers. Each of  these 
studies found specific airway conductance to be decreased in 
cannabis smokers [20–23]. These studies provide evidence to 
support the findings of  Roth et al. [15], where the primary 
and secondary bronchi were shown to be visually impaired 
( in f l amed and edematous ) . However, in these 
plethysmography studies, the measure of  how much oxygen 
travels from the alveoli of  the lungs to the bloodstream was 
not elevated in cannabis smokers. As a measure of  alveolar 
function, these demonstrate that cannabis smoking indeed 
impacts the large airways but may not lead to emphysema. 
The link between cannabis smoking and emphysema has 
been further evaluated using high-resolution computed 
tomography scanning in two studies. Aldington et al. [21] 
identified no evidence of  COPD, whereas Morris et al. [24] 
identified that cannabis-only smokers were found to have 
significantly less COPD than controls. 
 In response to the inhalation of  tobacco smoke, the 
number of  alveolar macrophages and activated macrophages 
has been found to increase [25]. Bronchoalveolar lavage 
research has demonstrated that smoking cannabis also leads 
to an increase in the number of  alveolar macrophages [26]. 
Interestingly, ex vivo functional research has demonstrated 
that alveolar macrophages from cannabis-only smokers have 
impairments in their cytokine mediated activities [27]. 
Thought to be linked to the immunosuppressive actions of  
THC, these changes could both lead to increased 
susceptibility to infectious lung diseases and protection from 
inflammatory changes leading to COPD. 
 Smoking cannabis may be linked to an increased risk for 
contracting lower respiratory tract infections [11]. Firstly, the 
histopathological shift from ciliated columnar epithelium to 
mucus-secreting goblet cells may provide a substrate for 
pathogenic bacteria to colonize within the lungs. 
Furthermore, the shift from ciliated columnar epithelium 
may inhibit the transit of  mucus from the airways resulting 
in stasis of  mucus potentially colonized by pathogenic 

bacteria. Secondly, the immunosuppressive effects of  THC 
on alveolar macrophages may inhibit recognition of  inhaled 
pathogens and activation of  phagocytic cells [28]. This may 
lead to compromised lung function against pathogenic 
bacteria. Thirdly, cannabis has been frequently contaminated 
with pathogenic gram-negative bacteria the fungus Aspergillus 
fumigatus. This fungus is the most common cause of  invasive 
fungal infection in immunocompromised hosts and can be 
easily acquired through smoking contaminated cannabis [29]. 

Impact on gastrointestinal system 

Cannabis is considered one of  the oldest pharmacological 
therapies for nausea and vomiting, dating back hundreds, if  
not thousands, of  years [30]. Recent research comparing the 
effects of  cannabis to modern anti-emetic medicines has 
even demonstrated that cannabis may be better suited to 
alleviate nausea [31]. Paradoxically, there is evidence to 
suggest that chronic cannabis use can also result in excessive 
bouts of  nausea and vomiting. Cannabinoid hyperemesis 
syndrome (CHS) was first characterized by Allen et al. [32] in 
nine Australian patients and is characterized by chronic 
cannabis use, cyclic episodes of  nausea and vomiting and the 
learned behavior of  frequent hot bathing [33]. Unique from 
cyclic vomiting syndrome, which is a mitochondrial disorder 
[34], CHS is classified as a recurrent disorder divided into 
three phases: pre-emetic; hyperemetic; and recovery. Patients 
commonly present themselves to the emergency room 
during the hyperemetic phase and require intravenous anti-
emetic medicines and fluids, although the only proven 
therapy is cessation of  cannabis use [35]. While the 
mechanism of  action has yet to be elucidated, it has been 
hypothesized that CHS may be linked to chronic cannabis 
consumption and to the long half-life of  certain THC 
components, which result in eventual toxic accumulation 
[31]. 

Impact on cardiovascular system 

As previously described, the endocannabinoid system is 
composed of  the cannabinoid receptors (CB-1 and CB-2) 
and the endogenous counterparts of  THC [36]. Both 
cannabinoid receptors have been identified in a number of  
tissues including liver, muscle, fat and brain, whereas CB-2 
receptors are expressed in the spleen and immune cells [37]. 
The CB-1 receptor agonism in mice has been shown to 
cause prolonged hypotension [38], while CB-2 receptors 
present on cardiomyocytes and coronary endothelium may 
function to regulate infiltration of  immune cells [39]. 
Through control of  inflammation of  cardiac cells, the 
agonism of  CB-2 may therefore be cardioprotective. 
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Contrarily, a reliable marker of  cannabis consumption is 
tachycardia [40]. The mechanism behind this phenomenon is 
thought to be a result of  cannabis-induced vasodilation 
leading to reflex tachycardia. Interestingly, tolerance to 
cannabis induced tachycardia has been characterized only 
two weeks after prolonged use and chronic cannabis smokers 
have been found to have decreased heart rate and increased 
blood volume and to lack bouts of  hypotension [41]. 
Although these results suggest acute effects of  cannabis on 
heart rate, several case reports have also been published 
identifying smoking cannabis as a trigger for atrial fibrillation 
and fatal ventricular tachycardia [42], [43]. Further 
investigation of  these cardiovascular phenomena requires 
controlled research trials to identify any causation between 
smoking cannabis and sudden cardiac death. 
 In recent years, case studies have characterized ischemic 
cardiac events in cannabis smokers as well as cannabis-
triggered myocardial infarctions in young healthy male 
patients [43,44]. Although these individual reports should 
also be more dutifully investigated to conclude any risk 
associated with smoking cannabis and cardiac ischemia, there 
is concern that the patients being impacted are young, 
otherwise healthy, males. Apart from the age and lack of  
comorbidities, these cardiac events are also commonly 
triggered events during or recently after bouts of  strenuous 
physical activity. This is concerning since these patients do 
not represent the characteristic demographics of  cardiac 
patients. In order to elucidate the potential risk of  smoking 
cannabis on acute myocardial infarctions (MI), Mittleman et 
al. [45] interviewed patients previously diagnosed with an MI 
to compare self-reported use of  cannabis at the time of  
symptoms. Smoking cannabis was found to be a trigger for 
MI, with risk for MI 4.8 times greater than baseline in the 
hour following cannabis use. However, research by Frost et 
al. [46], using the same cohort of  patients, was unable to 
demonstrate a statistical association between smoking 
cannabis and mortality after 18 years of  follow-up. These 
results suggest that although cannabis use may result in an 
increased risk for acute cardiovascular events, no differences 
in long-term cardiovascular mortality have yet been proven. 
 There have also been reports of  cannabis use 
precipitating ischemic or transient cerebrovascular events. In 
2013 there were approximately 60 cases reports in the 
literature, with this number increasing to 100 by 2015 [47]. 
Again, being predominantly reported in young, otherwise 
healthy, male patients, the proposed mechanism behind these 
cerebrovascular events implicates vasospasm or reversible 
cerebral vasoconstriction [48]. This is supported by the 
reversal of  cerebral vascular changes as documented by 
vascular imaging in all patients who stopped consuming 

cannabis [48]. However, the cause and effect between 
cannabis and cerebrovascular events has yet to be established 
and the number of  cannabis associated cerebrovascular 
events is extremely infrequent in relation to the widespread 
use of  cannabis [49].  

Impact on cancer development 

Tetrahydrocannabinol and the associated cannabinoids are 
not carcinogenic, as demonstrated by testing in bacteria and 
animal models [50]. However, cannabis cigarettes are known 
to contain procarcinogenic components, such as benzpyrene, 
a human carcinogen found in tobacco smoke [51]. It is, 
therefore, logical to assume that smoking cannabis may result 
in similar cancers as smoking of  tobacco, namely lung and 
upper respiratory tract. The existing literature examining 
lung cancer risk and cannabis consumption has been mixed. 
Histological reports have noted that habitual cannabis 
smokers have similar squamous epithelial abnormalities 
(cellular dysplasia and squamous metaplasia) as noted in 
tobacco smokers [14]. Elevated levels of  oncogenes and 
oncoproteins, evidenced by immunohistochemical testing, 
has also been found in bronchial biopsies from cannabis 
smokers [52]. A large Swedish conscription study (49,343 
individuals) examined the association between smoking 
cannabis more than 50 times before 18-20 years of  age and 
lifetime lung cancer risk over the subsequent 40 years [53]. 
Although this study concluded that cannabis smoking was 
linked to lung cancer development, there was no adjustment 
for lifetime tobacco use, a vital confounding variable. An 
epidemiological African study also identified cannabis 
smoking as a risk factor for lung cancer although the study 
cohort was also smoking tobacco [54]. Furthermore, a recent 
study pooling the results of  several case-control studies 
found that there was little evidence for an increased risk of  
lung cancer in habitual or long-term cannabis smokers [55].  
 Collectively, these data demonstrate that there is no 
identified independent link between smoking cannabis and 
lung cancer. In an effort to explain the potential mechanism 
for these effects, researchers have investigated the role of  
THC and associated cannabinoids on tumorigenesis. Many 
researchers have described a tumour suppressive effect of  
both THC and other cannabinoids on lung cancer and other 
malignant neoplasms [56]. It has been hypothesized that the 
procarcinogenic components of  smoking cannabis may be 
counteracted by the anti-proliferative, anti-angiogenic effects 
that THC and associated cannabinoids have on various 
malignancies [56]. Finally, a large (64,855 individuals) 
Californian retrospective cohort study, completed by Sidney 
et al. [57], found no association between smoking cannabis 
and six cancers—colorectal, lung, melanoma, prostate, breast 
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and cervix. These results were adjusted for socioeconomic 
status (SES), alcohol consumption and cigarette smoking, 
concluding that young patients who smoke cannabis are at 
no greater risk than non-users. Going forwards, more and 
better designed in-depth epidemiological and population-
based research is required to control for the effects of  
tobacco smoking in order to clarify the impact of  cannabis 
smoking on cancer risk. 
 The correlation between the risk of  developing testicular 
cancer and cannabis use has also been explored. A systematic 
review and meta-analysis by Gurney et al. examined the role 
of  cannabis use and development of  testicular germ cell 
tumors (TGCT)[58]. Interestingly, there was no association 
between the development of  TGCT and ever-use of  
cannabis; however, there was an increase of  TGCT 
development with weekly (or greater) cannabis use, 
prolonged use (>10 years vs. never use) and current use. 
While interesting, it must be noted that these comparisons 
were made using data from only three studies, which 
contained data primarily collected from the United States of  
America in the 1990s. Similar examination of  testicular 
cancer development and cannabis use was also explored in 
the same large Swedish conscription study (49,343 
individuals) as mentioned above [59]. These data also 
demonstrated that there was no association between lifetime 
ever-use of  cannabis and the development of  testicular 
cancer. Although, there was an association with heavy 
cannabis use (smoking cannabis more than 50 times before 
the 18-20 years of  age) and development of  testicular cancer 
over the subsequent 40 years. Collectively, these data 
demonstrated that duration and frequency of  cannabis use 
may impact the development of  testicular cancer. 

Cognitive and mental health concerns 
In addition to the potential physical health consequences, 
considerable evidence shows an increased risk of  mental 
health disorders associated with cannabis use [60]. However, 
there is insufficient evidence to fully describe these 
associations. The high degree of  overlap between the risk 
factors for initiation of  cannabis use and the adverse 
outcomes associated with repeated cannabis use makes it 
difficult to differentiate pre-existing risks from direct 
consequences of  cannabis use. Thus, proving cannabis has a 
causal effect on any of  these disorders is extremely difficult. 
Several lines of  evidence show that pre-existing or 
underlying mental health disorders are associated with an 
increased likelihood for initiation of  cannabis use, suggesting 
possible reverse causation. It is important to consider these 
factors when interpreting the association studies, and to 
consider whether these studies properly control for pre-

existing conditions and exclude confounding variables. In 
this section, the acute and long-term effects of  cannabis use 
on cognition, psychosis, schizophrenia, anxiety and 
depression are described. In each association, an earlier age 
of  onset of  cannabis use is predictive of  severity or 
increased risk of  mental health consequences and psychiatric 
disorders. One hypothesis for this association is the impact 
of  cannabis on the developing brain when used at younger 
ages [61], which is described in more detail in subsequent 
sections of  this review. 

Cannabis use in individuals with pre-existing mental health conditions 

Concern exists for cannabis use both for the development of  
mental health conditions in predisposing individuals and for 
possible negative effects of  cannabis use on individuals with 
existing mental health disorders. Indeed, cannabis use 
appears to increase the severity of  psychotic disorders such 
as schizophrenia [62]. Furthermore, people with bipolar 
disorder experience more manic episodes when compared 
with non-users; however, cannabis use does not appear to 
have a substantial effect on the severity or frequency of  
depressive episodes [63]. Overall, current evidence suggests 
cannabis use should be avoided or at least minimized in 
individuals with pre-existing mental health concerns. 

Impact of  acute consumption 

The short-term effects of  cannabis use are dependent on the 
route of  administration, amount used, prior exposure to 
cannabis as well as any concurrent drug use. The onset, 
duration and peak of  cannabis effects are also variable and 
dependent on these factors. Inhalation of  cannabis smoke 
typically produces psychoactive effects within 15 to 30 
minutes, whereas onset of  effect after ingestion varies from 
30 minutes to three hours and the overall duration of  these 
effects can range from two to 12 hours [64]. The most 
commonly experienced psychoactive effects of  acute 
cannabis exposure include euphoric, relaxing effects 
primarily mediated by the binding of  the active components 
at endogenous cannabinoid receptors in the brain. In a 
subset of  users, cannabis may have acute dysphoric or 
psychotic effects, including mild to severe anxiety, panic, 
delusions, paranoia, auditory hallucinations and other 
changes in perceptions [65]. The most severe presentations 
of  acute cannabis intoxication are associated with cannabis-
induced psychosis (CIP), which can be serious and may 
require treatment. Cannabis-induced psychosis following 
cannabis exposure can be temporary, leading to complete 
remission; but in some individuals, CIP   leads to long-term 

© 2019 CIM      Clin Invest Med • Vol 42, no 3, September 2019                E23



                     Leduc-Pessah et al. Adverse effects of  cannabis use 

effects and is associated with an increased risk for developing 
psychiatric disorders later in life [66]. 

TABLE 1. Summary of  the health consequences of  cannabis use based on current scientific evidence 

Abbreviation: COPD, chronic obstructive pulmonary disease 

Evidence supports an increased risk with cannabis use
Altered mental 
status

Short-term effects of  exposure to cannabis: euphoric, dysphoric, psychotic effects, anxiety, panic, 
delusions, paranoia, auditory hallucinations and changes in perception. Ashton, 2001

Cognition

Acutely cannabis alters mental status, memory and cognition. 

Prolonged cognitive impairment can occur following heavy, frequent use with no return to 
baseline between cannabis use.

Nugent et al, 2017
Lenné et al, 2010
Hindocha et al, 2017
WHO, 2016
Meier, 2012, Auer, 2016

Anxiety Increased risk of  anxiety in cannabis users. Twomey, 2017

Cannabis-
induced 
psychosis

Cannabis-induced psychosis is a rare adverse effect 24 hours to seven days after use.
Shah et al, 2017
Shrivastava et al, 2011

Addiction Risk for the development of  substance (cannabis) use disorder.
Budney et al, 2007
Copeland et al, 2009

Pre-existing 
mental health 
concerns

Cannabis has a negative impact, increasing the symptoms and frequency of  episodes in 
individuals with pre-existing psychiatric conditions, including schizophrenia.

Foti et al, 2010
Schoeler et al, 2016
Zammit et al, 2008
Buckner et al, 2012

Chronic 
bronchitis Cannabis use can lead to development of  chronic recurrent bronchitis. Fligiel et al, 1997

COPD 
exacerbations Exacerbation of  pre-existing COPD with cannabis use.

Hancox et al, 2015
Tan et al, 2009

Hyperemesis 
syndrome Cannabinoid-induced hyperemesis syndrome can occur with heavy use.

Allen et al, 2004
Goyal et al, 2017

Myocardial 
infarction Increased risk of  myocardial infarction in the one hour following cannabis use. Mittleman et al, 2001

Evidence to suggest a possible association or risk with cannabis use

Schizophrenia Schizophrenia is associated with cannabis use but no causal role of  cannabis has been found.

Semple et al, 2005
Marconi et al, 2016
Aas et al, 2018
Gage et al, 2013

Depression There is an unclear association between cannabis use and depression.
Degenhardt et al, 2003
Lev-Ran et al, 2014

Testicular cancer Possible increased risk of  testicular cancer with heavy cannabis use.
Gurney et al, 2015
Callaghan et al, 2017

Cerebrovascular 
events Reports of  cannabis use precipitating ischemic or transient cerebrovascular events.

Wolff  et al, 2011 & 2015
Thanvi et al, 2009

Pregnancy No clear evidence for direct harm of  cannabis during pregnancy but no evidence that it is safe. El Marroun et al, 2018

Youth
Some evidence for a negative impact on brain development when cannabis is used in adolescents 
and youth.

Meier et al, 2012
Brumback et al, 2016

Evidence does not support an association with cannabis use

Lung Cancer No independent association of  cannabis use with lung cancer when tobacco use is controlled for. Zhang et al, 2015

Cancer (others) No clear association of  cannabis use with any other cancers known to be related to tobacco use. Sidney et al, 1997

Cardiovascular No evidence for long-term changers in cardiovascular-related mortality with cannabis use. Frost et al, 2013
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 Acute cannabis exposure also results in marked 
disturbances in cognition, perception, behaviour and level of  
consciousness. It is generally well accepted that cannabis 
impairs memory and concentration, although with the 
legalization of  cannabis in Canada it has become more 
relevant to formally characterize the acute effects on 
cognition and the implications thereof. In a study examining 
patients using cannabis for pain, in addition to psychotic 
symptoms and adverse mental health outcomes, short-term 
cognitive impairment and increased motor-vehicle accidents 
(MVA) were reported [67]. Results of  reports on the impact 
of  cannabis use and risk of  MVAs are conflicting; however, a 
meta-analysis conducted in 2012, reported an overall 
significant risk of  MVAs with cannabis use [68] and THC 
was found to impair performance in driving simulation [69]. 
As a possible contributor for the negative impact on driving, 
cannabis use has been found to impair visuomotor skills, 
oculomotor function and motor learning both during acute 
exposure and has long-lasting effects in frequent users [70]. 
Increased numbers of  MVAs, including fatal MVAs, are 
reported in the media to be associated with cannabis 
legalization. Additionally, fatal MVAs have been identified in 
Canada as a domain of  cannabis-attributable mortality [71]. 
The most robust impairments associated with acute cannabis 
exposure affect memory. In a placebo-controlled trial in non-
dependent cannabis smokers, acute cannabis was found to 
impair verbal recall and working memory [72]. Other studies 
support these findings with further evidence for significant 
impairments in working memory, immediate and delayed 
recall and failure to use semantic processing and organization 
to optimize memory encoding and retrieval [69]. Overall, 
acute exposure to cannabis produces significant cognitive 
impairment in users and can result in a variety of  other 
psychiatric symptoms ranging from mild and short-lasting to 
severe and prolonged. 

Impact of  chronic consumption 

In addition to short-term effects on cognition, regular 
cannabis use has been associated with long-term deficits in 
cognitive performance including memory, attention, verbal 
learning and decline in IQ that may not be reversible after 
cessation of  cannabis use [3,73,74]. These deficits exist 
during cannabis exposure and do not to return to baseline 
between cannabis uses. The long-lasting adaptations are 
hypothesized to be due to permanent adaptations in brain 
circuitry, including the endogenous cannabinoid system, as 
well as to irreversible hippocampal volumetric alteration 
[75,76]. The long-term impacts of  cannabis use on cognition 
are associated with duration, frequency, estimated cumulative 
dose and age at initiation of  use. Both the age at initiation of  

use and the frequency of  use are also associated with lower 
SES and other negative psychosocial outcomes such as lower 
college degree completion and use of  other drugs [3]. In 
order to assess whether SES could explain the association 
between cannabis use and cognition, a recent study reported 
that even after controlling for SES, significant reductions in 
IQ were observed in separated cohorts of  middle and high-
SES groups [77]. The effects on memory are thought to 
persist up to one month after cessation of  cannabis use and 
may persist even longer for those who were adolescents at 
initiation of  use. Further studies are required to understand 
the long-term impact of  cannabis use on cognitive function.  
 Long-term use of  cannabis has been extensively 
associated with a variety of  mental health conditions, and an 
understanding of  these associations is critical for both 
medicinal and recreational users of  cannabis. Here we will 
discuss the evidence for the association of  cannabis with 
psychosis, schizophrenia, anxiety and depression. In addition 
to these disorders, patients diagnosed with cannabis use 
disorder (dependence or addiction) have a higher risk of  
developing other substance-use disorders, eating disorders, 
conduct disorders and personality disorders [3,60].  

Association with psychosis 

Cannabis-induced psychosis is a rare acute phenomenon that 
most commonly occurs in frequent users of  cannabis as 
opposed to intermittent users. It is characterized by a sudden 
onset of  emotional lability and paranoid symptoms 
beginning 24 hours to one week after cannabis use. It is also 
referred to as acute psychosis with cannabis use and is 
grouped into the DSM-5 categorization of  substance-
induced psychotic disorders. A distinction between CIP and 
early schizophrenic symptoms has been controversial in the 
past, and several studies have tried to distinguish the two. 
Evidence now supports a clear difference between CIP and 
subsequent risk for psychiatric disorders and from other 
related psychoses, even though the two are still intricately 
associated [78]. Cannabis-induced psychosis can resolve after 
onset; however, it persists in a subset of  individuals, 
particularly those who continue to use cannabis or relapse 
[66]. In addition to acute CIP or cannabis-related psychoses, 
separate psychiatric disorders can develop later in life in 
frequent cannabis users. Previous CIP is a significant risk 
factor for the development of  psychiatric disorders later in 
life. Of  those who initially present with non-affective 
psychosis, 50% go on to develop an independent psychiatric 
disorder and only 7.7% who initially present with affective 
psychosis go on to develop an independent disorder[66]. 
Even without an episode of  acute psychosis, chronic 
cannabis use is a risk factor for development of  psychosis 
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later in life and poses a significantly higher risk for 
individuals with other independent risk factors for 
psychiatric illness including family history [79].  

Association with schizophrenia  

Among the associations of  psychiatric disease and cannabis 
use, schizophrenia is by far the most widely reported. 
Schizophrenia is a mental and behavioral disorder 
characterized by distortions in thinking, perception, 
emotions, language, sense of  self  and behavior [3]. Cannabis 
use has been identified as a risk factor for the development 
of  schizophrenia [80,81]. However, regular cannabis use is 
also significantly more common among individuals with 
schizophrenia. Several possible explanations for this 
association between cannabis use and schizophrenia have 
been proposed. Whether cannabis use can be described as an 
overall risk factor for the development of  schizophrenia is 
still unclear; however, it is likely to be a risk in certain 
circumstances, including use at a young age and with 
frequent and high consumption of  cannabis. Use of  high 
doses of  cannabis are more strongly associated with risk of  
schizophrenia with an odds ratio of  3.9 in the heaviest 
cannabis users [82]. Use of  cannabis before 18 years of  age 
is also associated with a 2.3 times greater risk of  receiving a 
diagnosis of  schizophrenia, and in females use before 16 
years of  age is also associated with schizotypy symptoms 
[3,83,84]. Other studies report that there were pre-existing 
psychotic symptoms before regular cannabis use in 
individuals who go on to develop schizophrenia [83]. This 
suggests a possible reverse causation, where pre-
schizophrenic individuals are more likely to use cannabis. 
Another study found that psychotic patients who used 
cannabis before illness onset had genetic risk factors 
suggesting their predisposition for psychiatric disease 
preceded or was a separate risk factor for cannabis use [85]. 
However, patients already at high risk, do appear to be more 
susceptible to the psychogenic effects of  cannabis, and 
cannabis use in these individuals is associated with increases 
in positive and negative symptoms of  psychosis [3]. The idea 
that common risk factors exist for cannabis use and the 
development of  psychiatric disorders such as schizophrenia 
is referred to as the common cause hypothesis, a hypothesis 
that has been difficult to disprove due to confounding 
factors [3]. The lack of  a clear increase in the incidence of  
schizophrenia, given the significant increase in cannabis use 
over the last several decades, is a piece of  epidemiological 
data that supports a weak to non-existent causal role of  
cannabis for schizophrenia [86]. Overall there is a consensus 
that regular cannabis may pose a moderate increase in the 

risk for psychosis, but that this risk is much higher in 
individuals already at risk of  psychiatric disease.  
 A recent systematic review of  cannabis use in individuals 
with pre-existing psychotic disorders found that continued 
cannabis use is significantly associated with relapse, level of  
functioning and positive symptoms [87]. These findings are 
supported by considerable evidence that cannabis use is 
associated with worse outcomes in psychotic disorders [88–
90] and psychotic symptoms in schizophrenia [62]. 
Discontinuation of  cannabis use should therefore be 
encouraged in those with existing psychosis or schizophrenia 
or with a new diagnosis of  psychosis. There is clear evidence 
that schizophrenia and cannabis use are intertwined, and 
additional studies need to be done to elucidate whether a 
causal relationship exists between the two. 

Association with anxiety and depression 

Acutely, cannabis use can induce severe states of  anxiety in 
individuals, which typically resolve within a maximum of  12 
hours. Evidence also supports an increased risk for elevated 
anxiety symptoms in regular cannabis users. A meta-analysis 
of  40 studies revealed a 1.15 increased risk of  developing 
elevated anxiety symptoms [91]. On the other hand, 
individuals with social anxiety disorder are more susceptible 
to cannabis-related impairment and have an increased risk of  
developing cannabis use disorder [92,93]. Another study 
found a possible reverse causation where generalised anxiety 
symptoms were associated with both an increase in 
likelihood to initiate cannabis use and an increased frequency 
of  cannabis use [94]. The evidence supporting an increased 
risk for adverse outcomes following cannabis use in 
individuals with pre-existing anxiety is much better 
characterized [95]. Thus, individuals with anxiety should be 
considered at an increased risk of  developing cannabis use 
disorder. Collectively, and as seen in other sections of  this 
report, the relationship between anxiety and cannabis use 
and potential risk to users is difficult to discern due to the 
difficulty in separating confounding factors and in proving a 
causal role.  
 Rates of  depressive disorders are also higher in cannabis 
users; however, only modest associations have been found in 
meta-analyses and evidence to support a causal relationship 
is minimal and in need of  further longitudinal evaluation [3]. 
A literature review conducted in 2003 confirmed an 
association between heavy cannabis use and depressive 
symptoms; however, researchers could neither confirm a 
causal relationship nor control for common causes [96]. A 
more recent meta-analysis of  the literature on cannabis use 
and depression came to the same conclusions, reflecting the 
continued need for studies examining the risks of  cannabis 
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use [97]. Cannabis use has also been linked to an increase in 
suicidal ideation and/or attempts [98,99], particularly with 
use during adolescence and more commonly in females 
[100]. However, a longitudinal study conducted in 2009 
found no increase in suicide completion in cannabis users 
[101], and an additional meta-analysis of  the literature 
conducted in 2016 reported no clear evidence to support 
cannabis use as a risk factor for suicidality [102]. In addition, 
cannabis users with pre-existing depression may experience 
increased suicidal ideation [103], although conflicting 
findings showing no increase in suicidal ideation have also 
been reported [104]. Similar to the findings in individuals 
with pre-existing anxiety, cannabis use in patients with pre-
existing depression is associated with worse recovery of  
symptoms and outcomes [105]. 
 Interestingly, despite reported associations of  cannabis 
use and worsening anxiety and depressive symptoms, 
medicinal cannabis is used as a treatment for both anxiety 
and depression. Due to the potential exacerbation of  these 
conditions with cannabis, patients who are using this as a 
treatment should be monitored closely, and more evidence is 
required before cannabis can be accepted as an evidence-
based treatment. In addition, medical professionals should 
be sure to review the literature and evidence for prescribing 
of  medical cannabis, which is not covered in this review. 

Association with drug addiction 

Historically the addiction liability of  cannabis has been 
controversial; however, evidence clearly indicates that 
chronic cannabis use can lead to addiction and dependence 
(both components of  cannabis use disorder) [106,107]. In a 
recent longitudinal cohort study, cannabis dependence was 
found to have a comparable impact to alcohol dependence 
on socioeconomic concerns [108]. According to the 
diagnostic criteria for cannabis use disorder, approximately 
9% of  those exposed to cannabis will become addicted 
[109]. Cannabis use disorder is characterized by behavioural, 
cognitive and physiological phenomena and in North 
America is diagnosed based on DSM-5 criteria for the 
presence of  at least two of  the following:  
1) use in larger amounts or for longer than indicated;  
2) unsuccessful efforts to cut down use; 
3) great deal of  time spent to obtain, use and recover from 

the substance; 
4) craving or strong desire to use the substance; 
5) recurrent use results in failure to fulfil major obligations;  
6) continued use despite recurrent social or interpersonal 

problems;  
7) important activities reduced because of  use;  
8) recurrent use in physically hazardous situations; 

9) continued use despite knowledge of  problems caused by 
use of  the substance;  

10)evidence of  tolerance; and 
11)physiological withdrawal upon cessation of  use.  
 While many factors, including genetics and SES, 
contribute to risk of  developing cannabis use disorder, the 
risk is much higher in younger age groups and the risk of  
developing new onset dependence after 25 years of  age is 
much lower [110]. Another study estimated that 
approximately one in ten people who have ever used 
cannabis will become dependent and that a higher risk is 
associated with more frequent use [107]. Treatment for 
cannabis use disorder encompasses acute management of  
withdrawal (within one week after cessation of  use) and 
longer-term management and support for addiction. 
Cannabis use disorder is managed similarly to other 
substance use disorders with the best evidence for a 
combination of  cognitive behavioural therapy, motivational 
enhancement therapy, and contingency management to 
achieve the best abstinence outcomes [111]. Due to the 
misguided perceptions around the addiction liability of  
cannabis, increased education about the prevalence and risk 
of  cannabis use disorder is necessary to ensure individuals 
are best prepared to safely use cannabis with its recent 
legalization in Canada.  

Deaths related to cannabis use 

While excessive ingestion of  cannabis can lead to toxicity 
and produce some of  the adverse effects discussed in this 
review, there is a not a direct risk of  overdose causing death 
with excessive cannabis consumption. Cannabis is rarely 
considered to have a contributory or causal role in sudden 
unexpected death; as few as 35 case reports where cannabis 
use is hypothesized to directly contribute to death have been 
described despite widespread use [112]. In these cases, 
cardiovascular complications secondary to cannabis use are 
thought to have contributed to death [112]. Although it is 
rarely a direct cause of  death, cannabis use does contribute 
to a significant number of  deaths in both adults and children 
due to other circumstances. These include motor vehicle 
accidents, fires, drowning, negligence and violence leading to 
death of  others, and are thought to be related to impaired 
mental status and judgement due to cannabis use. 
 In summary, the mental health consequences of  
cannabis use are still poorly understood and additional 
longitudinal studies are required to best inform the public on 
safe use. Cannabis use has clear associations with mental 
health conditions, including acute psychosis, schizophrenia 
and anxiety; however, it is rare that a direct causal role of  
cannabis use can be found due to the presence of  
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confounding variables and common causes. The implications 
of  cannabis legalization in Canada and potential changes in 
its patterns of  use, as well as the increasing illegal use of  
cannabis worldwide, will have a profound impact on mental 
health and is a pressing concern for global health [113].  

Cannabis use during pregnancy and youth 
While cannabis use has been associated with negative 
outcomes in general populations, it is important to define 
any specific subpopulations that may be at an elevated risk 
for adverse events. In this section we will detail the evidence 
that exists for negative effects of  cannabis use in selected 
subpopulations that are of  societal concern. 

Cannabis use during pregnancy 

Cannabis is the most commonly used illicit substance during 
pregnancy [114]. Because of  this, there is considerable 
concern regarding the impact of  cannabis use during 
pregnancy on the developing fetus. This likely stems, in large 
part, from the known negative effects of  the use of  alcohol, 
tobacco and other illicit substances on fetal development. 
Thus, it is of  clinical and societal importance to define the 
specific effects of  cannabis use during pregnancy. 
 While there is an increasing amount of  literature 
surrounding both the short- and long-term consequences of  
gestational cannabis exposure, much of  the reported effects 
are inconsistent or of  poor quality [115]. The most recent 
meta-analysis took data from 31 studies that assessed the 
effects of  maternal cannabis use on adverse neonatal 
outcomes [115]. Based on pooled unadjusted data, cannabis 
use during pregnancy was associated with an increased risk 
of  low birth weight and preterm delivery. Pooled data 
adjusted for tobacco use and other confounding factors 
showed no statistically significant increased risk for low birth 
weight. Thus, the available evidence does not identify a large 
negative effect of  cannabis use during pregnancy on fetal 
development. It is important to note that these trials are not 
designed to prove that cannabis use is safe during pregnancy, 
only to define larger negative effects. Because of  this, 
cannabis use cannot be declared safe and should still be 
cautioned during pregnancy.  

Cannabis use in youth 

The prolonged development of  the human brain into at least 
the middle of  the second decade of  life provides the 
opportunity for psychoactive compounds to alter either the 
developmental trajectory or predispose individuals to the 
development of  neurological or psychiatric conditions. 
Because cannabis is frequently experimented with during the 

teenage years, questions on whether this could impact 
neurological development are frequent, and a growing body 
of  literature attempting to address this exists. The consensus 
emerging from these data demonstrates that regular, heavy 
cannabis use in youth is associated with a greater degree of  
negative outcomes than use during adulthood.  
 One longitudinal study of  113 young adults evaluated 
overall IQ, memory, processing speed, vocabulary, attention 
and abstract reasoning in both light and heavy users (>5 
joints per week) that were followed and had baseline testing 
prior to starting to use cannabis [116]. They demonstrated 
that current regular heavy users did significantly worse than 
non-users in overall IQ, processing speed, immediate and 
delayed memory. In contrast, the former cannabis users did 
not show any cognitive impairment. It was concluded that 
residual cannabis effects are evident beyond the acute 
intoxication period in current heavy users after taking into 
account pre-drug performance, but similar deficits were no 
longer apparent three months after cessation of  regular use, 
even among former heavy using young adults.  
 A more recent and extensive study [73] analyzed a 
prospective birth cohort of  1,037 individuals followed from 
birth to 38 years of  age (the Dunedin Study). Here, cannabis 
use information was collected in interviews at 18, 21, 26, 32 
and 38 years of  age and cognitive testing was conducted at 
ages 13 and 38 years of  age. This revealed an association 
between cannabis use and broad, mult i-domain 
neuropsychological decline after controlling for confounding 
factors. The highest risk groups were those that started use 
at a young age and heavy, persistent cannabis users. Unlike 
the above study, here they did not observe a reversal of  
neuropsychological deficits after cannabis abstinence, 
although a degree of  reversal was noted. 
 In addition to changes on cognitive testing, studies 
employing brain imaging techniques have revealed structural 
changes associated with prolonged cannabis use and with 
initiation of  use in youth. A recent review of  this literature 
[117] demonstrated that consistent evidence exists for 
alterations in the medial temporal, frontal and cerebellar 
brain regions. Structural changes in both gray matter and 
white matter have been reported on functional MRI (fMRI) 
imaging. Within the gray matter, a reduction in hippocampal 
volume is one of  the most consistently reported changes on 
brain imaging detected with cannabis use. Interestingly, an 
increased cerebellar volume and thickening within the pre-
frontal cortex was also found in cannabis users and was 
inversely correlated with age at onset of  use. This was 
hypothesized to be due to a disruption of  brain development 
(i.e., pruning) with cannabis use in adolescence. A variety of  
cross-sectional and longitudinal studies show evidence of  
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deficits in white matter macrostructure in cannabis users, 
particularly with use during adolescence. Functional MRI 
data support neurocognitive deficits in cannabis users and 
found that earlier onset use and more intense use during 
adolescence are associated with more severe deficits. 
Consistently, structural changes identified in cannabis users 
appear to be more significant in individuals reporting use 
during adolescence and those who use large amounts of  
cannabis for a more prolonged period. Attempts to correlate 
these structural changes with the neuropsychological changes 
described has produced mixed results, likely owing to the low 
samples sizes and complex correlations attempted in the 
studies. Nonetheless, the existing evidence suggests cannabis 
use in youth and adolescence may have a negative impact on 
neurological development and functioning that persists later 
in life. 

Conclusions 
The recent changes to the regulation of  cannabis use in 
Canada have sparked further discussion around the benefits 
and harms of  cannabis use. The existing literature 
demonstrates that chronic cannabis use may lead to 
symptoms of  COPD (chronic bronchitis), although there 
seems to be no evidence of  associated alveolar damage. Data 
on cardiovascular risks with cannabis use are also variable, 
with no changes to overall mortality, although there is 
evidence to demonstrate that acute cannabis use increases 
risk of  MI. Finally, the association between cancer and 
cannabis consumption, either harm or benefit, is lacking 
strong evidence due to the contamination of  the data as a 
result of  the smoking of  tobacco products. The area of  
cannabis and cancer, therefore, needs dedicated research to 
help inform both patients and clinicians. Mental health is 
intricately associated with cannabis use. Many common 
causes that increase the risk of  cannabis use are also 
associated with an independent increased risk of  psychiatric 
disorders. Furthermore, reverse causation studies found an 
increased risk of  cannabis use in several underlying 
psychiatric disorders. Thus, discerning a causative effect of  
cannabis for increased psychiatric disease is extremely 
difficult. Nonetheless, caution should be taken for cannabis 
use in those with pre-existing symptoms and additional risk 
factors for psychiatric disease as they are at an increased risk 
of  experiencing adverse effects with cannabis, use including 
increased development of  cannabis use disorder. As well, 
frequent and heavy cannabis use can increase the severity of  
several mental health disorders. Regarding specific 
subpopulations, the evidence does not identify direct harm 
to fetal development from gestational exposure to cannabis. 
In youth, however, cannabis use has been associated with a 

decrease in future intellectual capacity and this effect is 
increased with earlier exposure and heavy use.  
 Collectively, the scarcity of  properly controlled clinical 
research investigating the impact of  cannabis consumption 
on physical and mental health requires our attention. The 
scientific and medical communities need to band together 
and conduct the appropriate research to identify possible 
risks and benefits to various populations.  
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