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s of October 17, 2018, Canadians who are 18 years or older 
(note: age varies by province) are allowed to possess up to 30 
grams of dried (or equivalent in non-dried form) cannabis 
which has been sourced from a legal supplier.  Adults are 

also permitted to share up to 30 grams of legal cannabis with other 
adults, buy dried and fresh cannabis from a licensed retailer or online 
from a federally-licensed producer, and grow up to four cannabis 
plants per residence, from a licensed seed or seedling supplier.2

While expanded availability of products under the legal framework 
was expected to result in increased consumption, recent Health 
Canada reports show that only 5% more Canadians consumed 
cannabis in the second quarter of 2019 compared to the second 
quarter of 2018.5  Even pre-legalization, Canada has displayed some 
of the highest rates of cannabis consumption,4 lower than the USA, 
which has an annual prevalence of cannabis use of 18.4% but higher 
than most European countries (reference https://dataunodc.un.org/
drugs/prevalence_map_2017)

Now, in what has been dubbed by the media as “Cannabis 2.0”, the 
Federal government has established regulations for the production 
and sale of edible cannabis, cannabis extracts and topical cannabis. 
These products are expected to be available for Canadians to purchase 
in early 2020.3  

The rapidly changing adult-use cannabis landscape in Canada poses 
challenges for NDs, as healthcare professionals who focus on health 
promotion and prevention. While cannabis has been used by humans 
for thousands of years, given its illegal status worldwide for most of 
the last century, to date there has been little standardized research 
to guide NDs to fully understand its impact on human health, 
both short and long term. That being said, even with current scope 

Canada took a bold step with the legalization 
of the most widely used illicit substance on the 
planet: cannabis.1 The intent of the Canadian 
government enacting the adult-use regulation is 
to “keep cannabis out of the hands of youth; 
keep profits out of the pockets of criminals; 
protect public health and safety by allowing 
adults access to legal cannabis".2  

A

prohibitions on authorizing medicinal cannabis, NDs still need to be 
able to discuss basic aspects of recreational cannabis harm reduction 
from an evidence-based viewpoint. The intent of this article is to 
elaborate on the more salient aspects of cannabis effects on human 
health and harm reduction strategies naturopathic doctors should 
know as Canada undertakes one of the most important public health 
experiments in modern history.6

Cannabis Use by Canadians 
Prior to 2018, national survey data demonstrated high cannabis 
consumption levels in Canada, with use rising 4-5 years before adult-
use legalization, reported across all age groups.7 Since early 2018, 
Statistics Canada has also been collecting self-reported consumption 
and purchasing data, publishing their findings quarterly under 
the title National Cannabis Survey.  According to their data, the 
prevalence of cannabis consumption has remained somewhat 
unchanged since the legislation came into effect; the second quarter 
of 2019, for example, reported consumption returned to pre-
legalization levels after a slight increase in the first quarter. Males 
were also twice as likely as females to have used cannabis, were more 
likely to use cannabis daily or almost daily, and are more likely to 
use cannabis for non-medical reasons. This report also revealed that 
about 4.9 million Canadians, or 16% of Canadians aged 15 or older, 
reported using cannabis post-legalization;8 the first quarter of 2019, 
recorded an increase in first-time users, to 646,000 from 327,000 in 
the first quarter of 2018; however, somewhat surprisingly, over half 
of these new users were aged 45 and older.  Consumption patterns 
among young people, ages 15-25 remains unchanged, at around 
30%.9 Although this trend has not varied from before legalization, 
6.1% of Canadians aged 15 and older (1.8 million) reported using 
cannabis on a daily or almost daily basis.10

Cannabis administration routes
According to the National Cannabis Survey, smoking remains the 
most common method of consuming cannabis, with approximately 
two-thirds of male (68%) and female (62%) consumers choosing 
this method in 2019. Smoking exposes the dried cannabis flower 
to very high temperatures, which allows for the decarboxylation 
of the different cannabinoids.11 Cannabinoids are a group of C21 
compounds occurring in resin produced by glandular hairs of C. 
sativa L. Among the over 420 known constituents of cannabis, more 
than 60 belong to cannabinoids, which chemically belong to the 
terpenophenol group of compounds.12 In their decarboxylated forms, 
cannabinoids — such as delta-9-tetrahydrocannabinol (THC) and 

cannabidiol (CBD), are readily absorbed in the bloodstream via the 
lungs, and reach different systems to exert their effects through the 
interaction with endocannabinoid receptors: CB1, which is mainly 
present in the central nervous system, and CB2, localized in the 
spleen and other organs associated with immune function.13 While 
the two major cannabinoids can be considered “psychoactive” (both 
impacting brain function) THC is the component more commonly 
associated with the intoxicating effects of cannabis, while CBD is 
thought to ‘counteract’ the effects of THC.14

Intrapulmonary administration of cannabinoids by smoking is 
considered to be an effective delivery method due to the high systemic 
bioavailability, fast onset of action, short duration of peak effects 
and limited duration of effects as compared to other administration 
methods such as ingestion.15 Vaporization of dry flower or cannabis 
extracts relies on lower temperatures, while achieving similar results. 

Cannabis oils are increasing in popularity, particularly with older 
adults who are experimenting with cannabis for the first time. These 
oils are meant to be ingested therefore their pharmacokinetics are 
influenced by first-pass metabolism. Oral THC bioavailability 
has been reported to be 10-20%,16 demonstrating peak plasma 
concentrations at 4-6 hours after ingestion. Hepatic metabolism 
of delta-9-THC results in the production of higher amounts of 
11-OH-THC, a highly active metabolic compound which has been 
suggested to have increased psychoactive properties when compared 
to delta-9-THC.17, 18, 11

Oral preparations, commonly known as ‘edibles’ are an increasing 
cannabis market segment and products that Canadians will soon be 
able to legally purchase for recreational use. Under the amendments 
to the official Cannabis Regulations, which came into effect 
on October 17, 2019, Health Canada has stipulated a series of 
requirements that edibles, cannabis extracts and cannabis topicals 
should meet in order to be allowed for sale.19 Edible cannabis, either 
for eating or drinking, can have up to 10 mg of THC per package, 
and cannabis extracts meant for ingestion can contain up to 10 mg 
per unit. Other packaging and labeling restrictions are placed on 
these products to minimize the appeal to children and youth.3, 19 
Consumption of oral preparations follow similar pharmacokinetics 
and pharmacodynamics as cannabis oils, are subjected to first 
pass metabolism described above, and demonstrates distinct 
pharmacokinetics patterns when compared to the inhalation routes 
of administration. Onset of “drug” effects are generally perceived  30-
60 minutes after ingestion, with a sustained peak effect that occurs 
90 to 180 minutes after exposure, and a gradual return to baseline 
6-8 hours post-administration.20 Given that onset of symptoms 
when using cannabis edibles is delayed, over intoxication is more 
likely to occur with these products. It is recommended therefore that 
adult users begin with a smaller dose of THC than that permitted 
by the regulations, particularly for those who are not experienced 
cannabis users.21

While the Canadian regulations specifically stipulate that edibles 
packaging must be plain, child resistant, and not include elements 

that may appeal to youth or children, one of the risks associated with 
these kinds of products is unintentional consumption by children 
or pets. A review of data from the US National Poison Data System 
from 2005 to 2011 found that decriminalization of cannabis was 
associated with increased reports of unintentional exposures in 
young children up to 9 years of age.22 A more recent review of 
National Poison Data System data showed similar increases in 
edibles-related calls to poison control centers from 2013 to 2015.23 
In Canada, 16 cases of children that have suffered serious adverse 
events involving cannabis in the months around legalization have 
been reported, according to preliminary data from the Canadian 
Pediatric Surveillance Program study.24

Short term cannabis effects 
Individual susceptibilities and previous cannabis experience 
influence the effects exerted by cannabis, particularly THC. 
Acute effects of cannabis use include euphoria, impaired short-
term memory, impaired motor coordination which interferes with 
driving skills, inattentiveness, altered judgement, increased anxiety, 
challenges in processing and retaining information, and paranoia in 
extreme cases.25 On a physiological level, cannabis use may lead to 
dry mouth, conjunctival injection, tachycardia and hypotension.26 
Hemodynamic changes are implicated as the cause of the different 
adverse cardiovascular events that have been seen acutely with 
cannabis use (particularly high THC products) such as arrhythmias 
and acute myocardial infarction, both in young and adult users with 
comorbidities.27, 28, 29

Long term effects of cannabis use
Long term cognitive effects and challenges for regular cannabis users 
are of particular importance for adolescents, as early and/or frequent 
cannabis use is associated with poor long-term outcomes.30 Limited 
evidence suggests that frequent cannabis use during adolescence 
is related to impairments in subsequent academic achievement 
and education, employment and income, and social relationships 
and social roles.31 While the different methodologies employed to 
assess the long-term cognitive impact of cannabis, the various types 
of cognitive measures researched, and variability in length and 
frequency and exposure studied may lead to discrepancies across 
the studies that have shed light on the impact of cannabis use, 
generally speaking, studies agree that chronic cannabis users are at 
higher risk of suffering various degrees of cognitive impairment that 
can potentially be long-lasting particularly if use starts early during 
adolescence, is frequent and persists for years.32, 33

The risk of cannabis dependence (defined as lack of control over 
use despite associated harms) is considered to be approximately 
9% among individuals with any lifetime cannabis use.34 The rate 
increases to approximately 16% for those who initiate cannabis use 
during adolescence.35 Additionally, while most cannabis users do not 
develop dependence, heavy cannabis use in adolescence is also linked 
to increased dependence risk.36
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Editor’s Note: This article pertains to the use of recreational Cannabis. NDs in Canada are reminded that they must 
follow the policies/guidelines established by their regulator when engaging with patients about recreational Cannabis 
and that NDs in Canada do not currently have the legal authority to authorize Cannabis for medical use.
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Connection with mental illness 
Although the relationship between cannabis use and mental health 
issues is complex and generally poorly understood, numerous studies 
have established a connection between cannabis use and psychotic 
syndromes and/or schizophrenia.  In The Health effects of Cannabis 
and Cannabinoids report by the National Academies of Science, 
Engineering and Medicines in the US, the authors determined there 
is substantial evidence of a statistical association between cannabis 
use and the development of schizophrenia or other psychoses, with 
most frequent users being at highest risk.31 To date, establishing 
causality between cannabis use and the development of mental health 
disorders has been difficult. Both epidemiological and experimental 
studies consistently suggest a link between heavy cannabis use and 
risk of psychosis, however one statistic that speaks against this 
association is the fact that while cannabis use has increased in some 
populations, the incidence of psychosis has not.37 

There are consumption patterns that have been associated with 
higher risk for the development of psychotic illness or schizophrenia, 
such as earlier onset cannabis use, particularly for those under age 
16,38, 39 and higher frequency use and higher potency products.40, 41 
Considering genetic predispositions is also relevant when discussing 
cannabis use and mental health issues, as studies have demonstrated 
that schizophrenia symptoms can be precipitated by cannabis use in 
those with genetic predispositions,42 and those cannabis users with 
a family history of psychosis can be 2.5 to 10 times more likely to 
develop psychotic disorders compared to non-users with a family 
history.43 The relationship between cannabis use and schizophrenia 
becomes even more complex when the possibility that cannabis 
use may represent self-medication of early schizophrenia symptom 
management is considered.44, 45

Risks from cannabis use vs. other substances 
Cannabis is not a harmless substance, despite the shifting perceptions 
harbored by the general public, young people in particular.46 It is 
useful, however, to contrast the harm associated with cannabis use, 
both on a societal and individual level, with other legal and illegal 
recreational substances. Nutt et al assessed the harm caused by a 
variety of substances based on 16 different criteria and reached the 
conclusion that the most harmful drugs to drug users were heroin, 
crack cocaine and methamphetamine, while the most harmful to 
others were alcohol, followed by heroin and crack cocaine. In their 
scoring system, alcohol was assigned a score of 72 (cumulative for 
the sum of the weights of all criteria of harm to users and harm 
to others), cocaine a score of 27, tobacco 26 and cannabis 20.47 
Results from similar analysis undertaken by Lachenmeier and Rehm 
conclude that “the risk of cannabis may have been overestimated 
in the past. At least for the endpoint of mortality, the margin of 
exposure for THC/Cannabis in both individual and population-
based assessments would be above safety thresholds. In contrast, the 
risk of alcohol, may have been commonly underestimated”.48

Medication Interactions
Regular cannabis use is thought to cause induction of the CYP1A2 
enzyme, which may decrease concentrations of 1A2 substrates,49 
including aminophylline, caffeine, clozapine, duloxetine, estradiol, 
estrogens, lidocaine, melatonin, olanzapine, and zolmitriptan. The 
CYP3A4 pathway is also involved in the metabolism of the major 
cannabinoids THC and CBD. 34A inhibitors have been shown to 
increase serum concentrations of these cannabinoids, while inducers 
have the opposite effect.50 Cannabis can also increase the sedative, 
psychomotor, respirator and other effects of CNS depressant drugs 
and alcohol.51, 52 CBD use may increase serum concentrations of 
macrolides, calcium channel blockers, benzodiazepines, cyclosporine, 
sildenafil, antihistamines, haloperidol, antiretrovirals, and some 
statins, due to its action on CYP3A4.53 It may also increase serum 
concentrations of SSRIs, tricyclic antidepressants, antipsychotics, 
beta blockers and opioids (including codeine and oxycodone), as it 
exerts an effect on CYP2D6.54

Cannabis effect on driving
Experimental studies suggest that THC predominant cannabis leads 
to the impairment of cognitive and psychomotor skills required for 
safe driving.55 Psychomotor testing performance has been found to 
decrease for up to five to six hours after smoking cannabis, with 
the majority of impairment occurring in the first two hours after 
smoking, although others suggest a window of at least three to six 
hours after smoking.56 Meta-analyses have concluded that cannabis 
use increases the risk of being involved in a motor-vehicle accident, 
and such risk has been found to be double or more than double in 
some studies.57, 58

Harm reduction strategies 
Both federal and provincial agencies in Canada have assessed the 
evidence to formulate cannabis harm risk reduction strategies. These 
strategies commonly tackle the issues highlighted in this article, and 
particularly emphasize the need to prevent early adolescent use.59, 60 
For instance, Canada’s Low Risk Cannabis Use Guidelines, created 
by the Canadian Research Initiative on Substance Misuse and the 
Centre for Addiction and Mental Health provides a set of evidence-
based guidelines around abstinence, early initiation of cannabis use, 
THC content, combusted administration, inhalation practices, 
frequency and intensity of use, driving, and at-risk populations.38 

These lower-risk use guidelines (LRUG) include: Abstinence as 
the best way to avoid cannabis associated risks, delaying taking up 
cannabis use until later in life, identify and choose lower-risk cannabis 
products — generally considered to be those with a lower percentage 
content of THC and a higher percent content of CBD, avoid use of 
synthetic cannabis products, avoid smoking burnt cannabis, avoiding 
harmful smoking practices such as deep inhalations or breath-
holding, limit and reduce frequency of use, avoid driving or operating 
machinery for at least 6 hours after using cannabis, avoid combining 
with alcohol as it can increase impairment, avoid using cannabis if 
the person is at risk of mental health issues or if they are pregnant, 
and avoid combining any of the risk factors related to cannabis use.61
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Currently naturopathic doctors in Canada are not permitted to 
recommend cannabis- based products to their patients or authorize 
cannabis for medical use. In BC, NDs with prescribing authority 
are permitted to prescribe a drug containing cannabis in accordance 
with the Cannabis Act and regulations. The Standards, Limits and 
Conditions for Prescribing, Dispensing and Compounding Drugs 
sets out what is permitted with respect to drugs in BC.62 Ontario 
does not include Cannabis in the Prescription Drug List and NAPRA 
Schedule 1 that Members who have met the standard of practice for 
prescribing with CONO may prescribe.63 Nonetheless, as primary 
care providers, NDs are strongly encouraged to review these resources 
and to become comfortable discussing the different evidence-based 
harm-reduction strategies available in order to properly counsel 
their patients on how to minimize the impact of cannabis use. In its 
Practice Guideline: Non-medical (Recreational) Cannabis, the College 
of Naturopaths of Ontario (CONO) states that  “Members who 
possess the knowledge, skill and judgment specific to cannabis may 
where appropriate provide guidance to patients who are interested in 
incorporating non-medical (recreational) cannabis into their lives”.64 

As cannabis use becomes more prevalent and more accepted in our 
society, naturopathic doctors should consider routinely screening for 
cannabis use, particularly groups in which higher use is expected, 
such as youth and chronic pain patients, and to counsel individuals 
on how to minimize risk. Naturopathic doctors should also enquire 
about cannabis use in patients with conditions known to be 
exacerbated by cannabis use, such as insomnia, mood and psychotic 
disorders, chronic cough, and for those with impaired performance 
at school or work. 

Additionally, NDs should also learn to distinguish between low-
risk and problematic use, based on quantity and frequency of use. 
Indicators of problematic cannabis use may include daily use, 
reporting anxiety as primary reason to use cannabis, unsuccessful 
attempts to quit, and medical, social or financial issues arising from 
cannabis use.65 If the suspicion of problematic cannabis use arises, 
NDs should consider using a validated screening questionnaire, 
such as CUDIT-R, and refer those patients with problematic use to 
specialized care, while ensuring that patients stay connected to their 
trusted primary care provider. 

Vaping cannabis – an emerging issue
1479 cases of e-cigarette or vaping product use- associated lung 
injury (EVALI), and 33 deaths, have been reported in the United 
States in a span of 4 months in 2019. This illness, that is marked 
by chest pain, dyspnea and vomiting has affected mainly young 
people, and the majority of cases have been linked to illegal THC 
vaping cartridges.66 While the exact cause of these illnesses is not 
known, it is believed that the lung damage is associated with the 
use of additives, preservatives and/or heavy metals present in the 
e-cigarette aerosols, such as vitamin E acetate.67 No studies have been 
conducted to determine the short or long term effects of vaporized 
cannabis extracts (as opposed to the use of devices that rely on dry 
herb) and while these products were made legal as of October 2019, 

THE CANNABIS USE DISORDER IDENTIFICATION 
TEST – REVISED (CUDIT-R)

Have you used any cannabis over the past six months? YES / NO

If YES, please answer the following questions about your cannabis 
use. Circle the response that is most correct for you in relation to 
your cannabis use over the past six months:

1. How often do you use cannabis? 

2. How many hours were you “stoned” on a typical day when 
you had been using cannabis? 

3. How often during the past 6 months did you find that you 
were not able to stop using cannabis once you had started? 

4. How often during the past 6 months did you fail to do what 
was normally expected from you because of using cannabis? 

5. How often in the past 6 months have you devoted a great deal 
of your time to getting, using, or recovering from cannabis? 

6. How often in the past 6 months have you had a problem with 
your memory or concentration after using cannabis? 

7. How often do you use cannabis in situations that could be 
physically hazardous, such as driving, operating machinery, 
or caring for children: 

8. Have you ever thought about cutting down, or stopping, your 
use of cannabis? 

Scores of 8 or more indicate hazardous cannabis use.
Scores of 12 or more indicate a possible cannabis use disorder, for 
which further intervention may be required.

For further interpretation see: Adamson S, Kay-Lambkin F, Baker A, 
et al. An improved brief measure of cannabis misuse: The Cannabis 
Use Disorders Identification Test – Revised
(CUDIT-R). Drug Alcohol Depend 2010: (In Press).
www.bpac.org.nz keyword:addiction-tools
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such products have yet to reach the licensed Canadian market.  Since 
vaping cannabis has become very prevalent among adolescents,68 it 
is important to discuss the unknown health effects of vaporizing 
cannabis oils with users, and emphasize the potential issues associated 
with illegal, unregulated market products. 

Conclusions
Cannabis use is very common in Canada, chiefly among young 
Canadians. While its full effects on human health have not been 
entirely elucidated, there is a good amount of information on 
evidence-based strategies that can be undertaken by individuals 
interested in using cannabis to reduce risks and harms. Naturopathic 
doctors, as health care professionals well trained in engaging with 
their patients on issues related to disease prevention, are well 
positioned to counsel on these strategies and to recognize patterns 
of problematic use and refer to the proper specialties for treatment. 
With ‘Cannabis 2.0’, new ways for Canadians to use cannabis have 
been made legal, therefore health care providers should become 
aware of the impact the use of these products may have on people’s 
health. 
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