November 13, 2017
Attn: Monique Macaranas, Paralegal
Criminal Law Policy Section
Department of Justice Canada
284 Wellington Street
Ottawa, Ontario
Canada K1A 0H8
Via email: monique.macaranas@justice.gc.ca
Re: Canada Gazette, Part I, October 14, 2017 - Blood Drug Concentration Regulations - THC
To Whom It May Concern:
Canadians for Fair Access to Medical Marijuana (CFAMM) is a national non-profit organization focused on medical cannabis
access, education, and research. CFAMM supports legislation and regulation that focuses on the safety of all Canadians on
our roads and highways, including the creation of a robust public education campaign and laws targeting impaired driving.
However, we believe the application of the proposed Blood Drug Concentration Regulations for THC will criminalize medical
cannabis patients who are not impaired, following physician’s advice, and consuming cannabis responsibly.
Patients are currently told by their physicians to wait 4-8+ hours after last consuming cannabis before driving, however, this
advice is based on impairment - not blood drug concentration limits. There is a lack of science correlating levels of THC to
actual impairment in regular medical users. Some patients would exceed the proposed limits up to a week after last
consuming cannabis and there is no way for patients to test themselves to know if they exceed the limit. The lack of science
correlating levels of THC to impairment was also evidenced in the Canadian Society of Forensic Science’s Drugs and Driving
Committee 2017 report on per se limits. This means patients may exceed the proposed THC limits even when not impaired.
CFAMM submitted a consultation paper (enclosed) to the Standing Committee on Justice and Human Rights recommending
the government adopt a model similar to that in the United Kingdom called a ‘medical defence’. If it were adopted, the
model would have recognized the limitations of blood drug concentrations and allowed for those with a prescription to
have per se charges dropped when they don’t demonstrate any signs of impairment and only exceed drug presence per se
tests (as there is no danger to safety).
Considering the current standing of Bill C-46 and lack of medical defense, we recommend that the regulations specific to
THC blood concentration be struck until the science can accurately determine what level of THC correlates to specific
levels of actual impairment, or until Bill C-46 can adequately protect non-impaired patients from criminal sanctions.
Sincerely,
Canadians for Fair Access to Medical Marijuana
Submitted by: Jonathan Zaid, Executive Director (jzaid@cfamm.ca)
Enclosed: Standing Committee on Justice and Human Rights Bill C-46 Submission

September 29, 2017
Members of the Standing Committee on Justice and Human Rights
Sixth Floor, 131 Queen Street
House of Commons
Ottawa ON K1A 0A6
Canada

Subject: Bill C-46 and Medical Cannabis
Dear Honourable Members,
Canadians for Fair Access to Medical Marijuana (CFAMM) is a national non-profit organization focused on
medical cannabis access, education, and research. CFAMM supports legislation that focuses on the safety of all
Canadians on our roads and highways, including the creation of a robust public education campaign around
driving and cannabis use. However, Bill C-46, particularly Part 1, must also consider the potential criminalization
of responsible, non-impaired Canadians who use cannabis for medical reasons.
Although driving is not a right but a privilege, patients who use cannabis responsibly and are not impaired
should still be able to drive without risk or fear of being criminally charged. While a strict precautionary
approach may be appropriate in light of limited evidence, policymakers have a responsibility to both safeguard
road safety and balance the rights of medical cannabis patients to ensure they are not unfairly criminalized by
drugged driving laws that do not target impairment. It is necessary for the government to incentivize further
research and include considerations for patients using cannabis.
For those who are prescribed medical cannabis, the purpose is not to ‘get high’, but rather to achieve effective
symptom management. Patients may experience impairment differently than recreational users and the testing
of THC within a regular medical cannabis consumer’s system is not a reliable or scientifically proven measure of
impairment. As explored below, blood levels of THC can remain within a regular user/patient’s system for days
after last consumption – meaning patients may exceed the proposed per se limits even when not impaired and
acting responsibility. Special considerations for medical cannabis patients would not amount to a license to
drive impaired, but would recognize the limited evidence related to the testing of cannabis-impaired driving.
Based on the evidence outlined below, we recommend the considerations summarized below:

Recommendation 1: Protect Non-Impaired Medical Cannabis Patients
•

‘Medical Defense’ for Per Se Limits: Recognizing there is inadequate evidence equating per se limits to
impairment for medical cannabis use, legally authorized medical cannabis patients who follow safe-use
guidelines and show no signs of impairment to their driving ability should receive a carve-out medical
exemption/defense from per se related charges.

•

Reasonable Grounds: A re-evaluation of what indicators establish ‘reasonable grounds’ for the collection
of impaired driving evidence must be considered and made transparent to the public as part of a robust
public education campaign. For example, neither the smell of cannabis or simply stating one used
medical cannabis days prior are indicators of actual impairment alone.
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Recommendation 2: Education Specific to Medical Cannabis
•

Patient Education: It is vital to educate patients using medical cannabis on the potential dangers of drugimpaired driving and new laws as they are implemented. Preventing people from driving impaired in the
first place is the safest and most effective approach to reducing risk to public safety. Patient
organizations, such as CFAMM, should play key roles in delivering education.

•

Stakeholder Education: Health care providers have an important role to play in educating patients about
safe use of medical cannabis and driving. When prescribing cannabis, HCPs must discuss the risk of
driving impaired and how to mitigate that risk by practicing safe-use guidelines. Police should be
educated the complexities of impairment and testing, particularly as it concerns medical cannabis use.

Recommendation 3: Fund Research Specific to Medical Use
•

Investment in research: The federal government should dedicate funds towards impaired driving
research including policy surveillance and monitoring. This research should follow national standards and
must consider medical cannabis use. Further areas of study that should be prioritized include
determining correlation between levels of THC and impairment and evaluation of impairment-based
testing.

EVIDENCE RELATED TO MEDICAL CANNABIS IMPAIRED DRIVING
In July 2017, CFAMM release a first-of-its kind preliminary report on medical cannabis impaired driving. This
evidence is an abridged version of the full report, which is available at cfamm.ca/impaired-driving-report-1/.
While CFAMM is fully against impaired driving and supports responsible driving legislation, the term
“impairment” is widely used but is not always clearly defined. When speaking of impairment, crucial to this
dialogue is speaking to actual impairment of cognitive, psychomotor, and other functions necessary to safely
drive – not simply a measure of previous use such as the presence of THC in blood. Unlike blood alcohol
concentration, which is scientifically linked to levels of impairment, matching levels of impairment to levels of
THC in one’s system is still widely debated and has not been studied related to medical cannabis use.
There are no straight forward answers available in the scientific literature, yet it is crucial to identify at what
point patients are impaired by their cannabis use - not simply if they have previously consumed cannabis or have
presence of THC in their body. Moreover, with the absence of reliable and enforceable tests that can accurately
determine impairment, it is likely that medical cannabis users, in particular, will be unfairly criminalized, further
catalyzed by existing evidence excluding the distinct use of cannabis as medicine.1

Medical Cannabis in Canada
Since 2001, the Canadian government has allowed patients to legally possess cannabis for medical purposes on
the basis of a health care provider’s authorization. The current medical access regime, known as the Access to
Cannabis for Medical Purposes Regulations (ACMPR), supplies approximately 200,000 patients through over 50
licensed producers/’LPs’.2 Based on Bill C-45, the medical cannabis system is expected to continue in parallel to
the proposed non-medical cannabis market post-legalization.
Although the therapeutic benefits and safety of medical cannabis are outside the scope of this brief, it is worth
noting that a 2013 survey found that 72% (n=439) of Canadian medical cannabis users self-report cannabis as
“always helpful” in treating their symptoms, and an additional 24% (n=147) described it as “often helpful”.3 One
of the most thorough analysis to date, conducted by the U.S. National Academies of Sciences, Engineering, and
Medicine, reviewed over 10,000 articles and concluded strong evidence exists for medical cannabis/cannabinoid
2
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use in adult chronic pain, MS related-spasms, and chemotherapy-induced nausea and vomiting.4 As the medical
cannabis program in Canada continues to grow at a rapid rate, so does the need to have impaired driving policy
that considers the distinct, safe use of medical cannabis.
The Cannabis sativa plant contains over 100 active ingredients, known as cannabinoids, which vary in potency
from strain to strain.5 ‘Cannabis impairment’ generally refers to the impairment caused by THC, the cannabinoid
responsible for the stereotypical ‘high’ or ‘psychoactivity,' rather than cannabis as a whole. Patients using
cannabis for medical purposes may use different types of cannabis (i.e. CBD strains) that are non-impairing or
administer cannabis differently than a recreation user.6
Many patients use cannabis daily or near daily to manage symptoms associated with their illness and are
expected to follow advice from health care providers, including safe-use guidelines to ensure impairment is
minimized. Key differences between recreational and medical cannabis use include intent, tolerance, and how
effects are experienced. Failing to consider medical users as a distinct group in developing policy may lead to
the unfair criminalization of this population or prejudicial restrictions on driving. It is essential to understand
potential policy considerations for medical cannabis would not give patients a license to drive impaired, but
rather, could recognize the distinct nature of responsible medical cannabis use.

Administration of Medical Cannabis
As patients are generally suffering chronic disease, the majority use cannabis at least once per day. The most
prevalent and researched cannabinoids are delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD). While
THC is responsible for some of the therapeutic effects, as well as the impairment or stereotypical “high”, other
cannabinoids, such as CBD, have gained much attention recently as a non-psychoactive component which can
actually counter the effect of THC.7 Research continues to build around CBD’s analgesic, anti-oxidant, and anticonsultant effects and has, “modulatory effect on THC-associated adverse events such as anxiety, tachycardia,
hunger, and sedation in rats and humans”.5,7 Although there are no specific studies measuring CBD related to
driving, it is unlikely that that CBD dominant cannabis by itself would carry much, if any, MVA risk due to its nonimpairing proprieties. Patients may also consume CBD alongside THC, which could reduce impairment, as
demonstrated in the nabiximols study discussed below.

Driving Risks Related to THC
While the precise risk of cannabis-impaired driving remains a highly-debated issue, there is a consensus among
scholars that acute consumption of THC likely causes an increased motor vehicle accident risk between 1-3x.9-11
The vast majority of driving safety studies are not specific to the medical use of cannabis and often look at acute,
recreational use of cannabis. This distinction is important as patterns of use differ for medical cannabis patients
– again, the goal is symptom management, not getting high.
In one of the only studies looking at a medical cannabis (a prescription form – Sativex/Nabiximols), researchers
followed 33 multiple sclerosis (MS) patients and tracked various driving performance measures over a four to
six-week course of nabiximols. The authors concluded nabiximols treatment possibly improved moderate to
severe treatment-resistant MS spasticity, demonstrated drivers taking the drug remained fit to drive, and found
improved driving performance in stress tolerance tests (a measure of reaction time and attention).12 This was
the only study exploring how the impairment of medical cannabis affects people with illness – and beyond
demonstrating no impairment, it showed possible signs of improved driving. Although there is concern
legalization will cause increased cannabis-impaired driving, it is worth considering US jurisdictions which have
legalized medical cannabis have recorded an 8-11% drop in traffic fatalities one year following medical cannabis
legislation.13 Further research specific to medical cannabis use is needed.
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Establishing THC Per Se Limits: Blood/Serum Testing
Although Bill C-46 contemplates a tough approach to driving under the influence of cannabis, there is ongoing
debate within the scientific literature on the most effective and accurate ways to establish a level of impairment,
similar to blood alcohol content (BAC). As it currently stands, cannabis detection devices or tests are only able to
determine previous use of cannabis through presence of THC, which is not a test of impairment itself. This issue
in detection is further complicated when assessing individuals who use cannabis for medical purposes, as
authorized by their physician.
Per se limits refer to a specific concentration of a substance (i.e. THC in blood or blood alcohol
concentration/’BAC’) that trigger a criminal charge when the set limit/cut-off is exceeded (i.e. 0.05 Blood Alcohol
Concentration or BAC). Per se limits, however, do not factor in impairment and may result in criminal charges for
any user who exceeds the limit, even if no signs of impairment are demonstrated. Contrarily, if a user
demonstrates impairment but remains below the cut-off, they will not be criminally charged under per se laws.
For police to be able to conduct a legal blood or oral fluid test as proposed in Bill C-46, officers must have
reasonable grounds to suspect that a person “has alcohol or drugs in their body” to submit drivers to tests. A
key consideration which addresses the intersection between enforcement and citizen rights includes
transparency in how police officers will establish “reasonable grounds” to initiate an assessment of
impairment. Although the necessity to establish reasonable grounds can act as a potential safeguard against
random testing, these grounds, such as smell of cannabis, are not always indicative of impairment at the time
of driving. There are important concerns that what is considered ‘reasonable’ is up to the police officers
discretion, which can lead to unequal targeting and application of these new laws, particularly for medical users.
The most problematic policy concern when it comes to medical cannabis-impaired driving is determining what
specific per se limit could be set that would also factor in distinct medical use and high inter-individual
variability. As one example, a study by Johnston et al. demonstrated that “permit holders” for medical cannabis
use in California were significantly more likely than non-permit holders to test positive for THC – even among
heavy or regular non-permit users, concluding that, “police officers may need to modify their enforcement effort
to apprehend cannabis-impaired drivers based on medical cannabis legislation”.14 (p. 109)
An in-depth report by the American Automobile Association compared roadside testing and impairment to
blood levels of THC and found that blood concentrations of THC did not accurately correlate to impairment or
roadside evaluation measures (i.e. SFST and DRE).15 The AAA report concluded per se limits of 5 ng/ml THC are
not scientifically supported and would (a) criminalize drivers who exceed the limit but are not impaired and (b)
would miss catching drivers who are impaired but are under the per se limit. Contrarily, other research has
concluded per se limits between 2-10 ng/ml may be appropriate (mainly targeted at recreational use). In an
epidemiological study, Ramaekers et al. found significant impairment correlated to THC blood concentrations
between 2-5 ng/ml after acute use, recommending this as a lower and upper range of THC for impairment per se
limits.16 A meta-analysis of experiential studies by Grotenhermen et al. found that a higher level of THC in blood
(7-10 ng/ml) correlated to impairment similar to a BAC of 0.05%, and concluded this range might represent a
suitable per se limit.17 Although a very limited amount of evidence exists related to driving impairment functions
related in medical cannabis users, the authors concluded that a range of 7-10 ng/ml could reduce the chances of
medical users being unfairly subject to per se limits.
While a lower per se limit has the potential to over-criminalize medical users, raising the limit higher than 2-5
ng/ml may not catch novice or infrequent cannabis users who are impaired.16 An epidemiological study over ten
years found that setting a per se limit at 5 ng/ml would result in a majority of recent cannabis users going
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undetected and recommended a zero-tolerance approach to per se limits.18 However, the authors also noted a
zero-tolerance approach might essentially ban regular users (i.e. legally authorized patients) from driving
regardless of impairment.
Conversely, the reason why per se limits (0.05-0.08 BAC) for alcohol make sense is that they have wellestablished links to significantly increased MVA risk (OR 2.07-3.93 respectively) and impairment through
extensive research (Compton and Berning, 2015, Logan et al., 2016) and, “alcohol levels, which have linear
pharmacokinetics, are easier to back-calculate to the time of the accident, and are consistently linked with
increased culpability in crashes”.11 (p. 6)
It has been well established that regular cannabis users have different metabolism and distribution of THC than
that in occasional users, leading to prolonged excretion of THC from lipid cells.20,21 The current evidence base is
cause for concern as the impaired driving literature has almost solely studied acute use, yet there are notable
differences between acute and regular consumption. This has been illustrated in a few studies to date, including
one that followed 12 heavy users and found that the THC concentrations in abstinence/sober phases matched
that of occasional users after acute use.22 This demonstrates that even though regular users may have THC in
their blood that matches that of acute use, the impairment caused by their level of THC does not correlate to the
same level of THC in acute users. Another study followed participants over seven days and exposed them to
sustained doses of oral cannabis and found that 22.5 hours after the last dose administration, the mean blood
concentration was 3.8 ng/ml THC.23 These results suggest that even after 22.5 hours of consumption abstinence,
many patients consuming oral cannabis would exceed a 2 ng/ml per se limit and some would exceed a 5 ng/ml
limit. Finally, a similar study followed 18 participants over 7 days of monitored abstinence and found about 22%
of participants would have exceeded the 2 ng/ml per se limit, and at least one would have exceeded the 5 ng/ml
per se limit 7 days after consuming oral THC (see figure 2 below).24

Figure 2 - Reproduced with permission from Erin L. Karschner et al. Implications of Plasma Δ9-Tetrahydrocannabinol,

11-Hydroxy-THC, and 11-nor-9-Carboxy-THC Concentrations in Chronic Cannabis Smokers. Journal of Analytical
Toxicology (2009) 33 (8): 469-477. Published by Oxford University Press on behalf of the Society of Forensic
Toxicologists Inc. online at: https://academic.oup.com/jat/article/33/8/469/776927/Implications-of-Plasma-9Tetrahydrocannabinol-11?searchresult=1 For permissions please email: journals.permissions@oup.com

Similar results were demonstrated in a different study, which found a portion of regular cannabis users would
exceed the limit 1-2 days following inhaled cannabis use.25 Based on these studies, regardless of actual
impairment, long-term medical cannabis patients would have to wait at least a week after last orally consuming
THC to ensure a per se limits would not be exceeded, and no criminal charges would result.
Patients regularly using medical cannabis may have different tolerance, strains, and methods of administration
than recreational users – a key area yet to be well explored. Raising the limit to the point that would allow nonimpaired, daily medical cannabis users to drive would also likely result in riskier, occasional users being able to
drive without being caught.
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The Canadian Association of Chiefs of Police has been advocating for changes to the Canadian impaired-driving
landscape.26-27 Especially considering the government’s proposal to establish per se limits for THC, it is significant
to note that the Chiefs of Police did not endorse the use of per se limits, stating:
Evidence-based permissible limits are not defined and supported by science. There is no
evidence that “per se” limits adequately quantify impairment and therefore we are concerned
with regards to potential challenges within our judicial system. We know with cannabis that
people react differently to its effects. Per se limits must be research-based and the science
must catch up to strengthen their credibility.26 (p.4)
A 2006 study demonstrated the importance of considering regular use, such as how patients consume cannabis,
and found drivers who claimed to be regular users of cannabis were less often judged as impaired, but there was
no difference in THC concentration between regular users and non-regular users.28 These results demonstrate
the possible effects of regular use as both regular and inexperienced users had equal THC concentrations, but
the regular user group demonstrated decreased frequency and levels of impairment. Again, this is important
because regular users of medical cannabis may have THC concentrations that do not correlate to impairment
caused by occasional or acute use, which ultimately leads to problems when setting a specific level of THCrelated to per se charges.
Put simply, there is no scientific basis for any per se limit that would accurately relate to impairment in all
populations, leaving per se limits as primarily arbitrary decisions that likely will leave a portion of the
population unfairly disadvantaged – most likely patients. The proposed THC limits of 2 ng/ml and 5ng/ml
would essentially bar daily users of medical cannabis from driving without prolonged periods of abstinence
(1+ week for oral use, 3+ days for inhaled). Even a responsible patient who never drives while impaired and
follows safe-use guidelines to mitigate risk would be left with the decision to either (a) continue driving and
risk exceeding the per se limit, (b) never drive, (c) or stop using cannabis. Although driving is a privilege,
people with medical conditions that include mobility challenges, such as severe arthritis, have a genuine need
for vehicles to go about their daily activities. It is necessary to develop policy that will protect non-impaired
patients from the proposed per se limits.

Establishing THC Per Se Limits: Oral Fluid (OF) Testing
In addition to establishing per se limits and charges, Bill C-46 would also enable police officers to use roadside
oral fluid (OF) testing device where reasonable cause is established for impairment. The OF test would help
police establish recent use and a positive THC test would help them to more easily obtain blood samples and/or
Drug Recognition Expert (DRE) evaluations that, if failed, would allow charges to be laid.29
At time of this brief, the government has yet to announce what specific cut-off level of THC in OF would yield a
pass/fail on the roadside test. One difficulty in setting an OF cut-off is how to extrapolate THC presence in OF to
blood, and although some calculations do exist, there is significant inter-individual variability.30-31 A randomized
cross-over, double-blind placebo-controlled study of occasional cannabis users also found that smoked cannabis
had a high degree of inter-individual variability between the relationship of THC detected in blood and THC
detected in OF, meaning different people had wide-ranging levels of THC in their system from similar doses of
cannabis.32 Additionally, currently available OF testing devices have a false positive rate of 3-7%, so charges
should not be directly applied due to their potential for error.33
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Mitigation of Risk
The mantra of medical cannabis dosing is “start low, go slow” to obtain maximum clinical benefit with the
smallest dose possible. Health Canada’s dosage fact sheet states that, “doses of THC as low as 2.5–3 mg of THC
(and even lower) are associated with a therapeutic benefit and minimal psychoactivity” and that “acute effects
generally peak between 3 and 4 hours after dosing and can last up to 8 hours or longer (e.g. 12–24 hours).”34
Again, the goal of medical cannabis use is not to experience its psychoactive effects, but rather the treat
symptoms and is related to specific health outcomes.
The College of Family Physicians of Canada’s evidence-based recommendations/safe-use guidelines on cannabis
prescribing advises that patients wait, “four hours after inhalation, six hours after oral ingestion, and eight hours
after inhalation or oral ingestion if the patient experiences euphoria” (p. 13) to reduce risk of impairment.35
Safe-use guidelines are essential to ensuring patients can balance their medical cannabis consumption and the
ability to safely drive when not impaired, however, they would not ensure patients remain below the
proposed per se limits. If Bill C-46 were to be adopted as proposed, patients and physicians will need to be reeducated on per se limit guidelines.
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RECCOMENDATIONS
1. Protect Non-Impaired, Responsible Medical Cannabis Patients
Patients following safe-use guidelines, which ensure chance of impairment is eliminated, may still be targeted
under the proposed per se limits. Given the paucity of research, policy must consider the limitations of tests in
measuring cannabis impairment, particularly when it comes to medical cannabis.
We recommend Canada consider the United Kingdom model of per se limits and ‘medical defenses’. The UK’s
laws allow for a ‘medical defense’ if people are taking drugs, including cannabis, for medical reasons and are not
impaired.36 According to the medical defense, drivers are not guilty of per se offenses if they are not impaired
and the following conditions are met:
• “the medicine was prescribed, supplied, or sold to treat a medical or dental problem, and
• it was taken according to the instructions given by the prescriber or the information provided with the
medicine” 36-37
A medical defense for per se limits ensures that other evidence of impaired driving, rather than indicators of
previous use, must be established to ensure patients are not criminalized for simply exceeding a per se limit. In
regard to Canadian laws around impaired driving, a medical defense will be not only essential to patients but the
Canadian justice system as a whole. As impaired driving is currently the number one offence heard by Canadian
criminal courts, in addition to the serious problem with court delays, an arbitrary per se limit applied to patients
could further clog courts with cases that never posed risk to public safety.38-39

2. Education Specific to Medical Cannabis Impairment
Given the technology to identify cannabis-impaired driving is not backed by sufficient research, laws must be
coupled with evidence-based education around the risks of driving while impaired and encourage safe-use
guidelines and responsible use for medical cannabis users.
As individuals using cannabis medically must be authorized through a health care provider, this interaction
provides an ideal avenue of education to ensure patients know and follow safe-use guidelines to eliminate risk
of impairment. Health care providers have an important role to play in educating patients about safe use of
medical cannabis and driving. When prescribing cannabis, HCPs must discuss the risk of driving impaired and
how to mitigate that risk by practicing safe-use guidelines. By having an informed conversation, HCPs will play an
essential role in lowering risk of medical cannabis patients driving impaired. Police should be educated the
complexities of impairment and testing, particularly as it concerns medical cannabis use.
Preventing people from driving impaired in the first place is the safest and most effective approach to reducing
risk to public safety. It is vital to educate patients using medical cannabis on the potential dangers of drugimpaired driving and new laws as they are implemented. Health Canada and patient organizations, such as
CFAMM, should play key roles in delivering education.

3. Fund Research Specific to Medical Use
The federal government should dedicate funds towards impaired driving research including policy surveillance
and monitoring. This research should follow national standards and must consider medical cannabis use. Further
areas of study that should be prioritized include determining correlation between levels of THC and impairment
and evaluation of impairment-based testing.

8

Canadians For Fair Access to Medical Marijuana / Canadiens pour l’accès équitable à la marijuana médicale
Brief to The Standing Committee on Justice and Human Rights - Bill C-46

REFERENCES
1.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.

12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.

23.

Owusu-Bempah, A. (2014). Cannabis Impaired Driving: An Evaluation of Current Modes of Detection. Canadian Journal of
Criminology and Criminal Justice, 56(2), 219–240. https://doi.org/10.3138/CJCCJ.2014.ES05
Health Canada. (2016b, December 31). ACMPR Market Data. Retrieved April 10, 2017, from http://www.hc-sc.gc.ca/dhpmps/marihuana/info/market-marche-eng.php
Walsh, Z., Callaway, R., Belle-Isle, L., Capler, R., Kay, R., Lucas, P., & Holtzman, S. (2013). Cannabis for therapeutic purposes: patient
characteristics, access, and reasons for use. International Journal of Drug Policy, 24(6), 511–516.
National Academies of Sciences, E. (2017). The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and
Recommendations for Research. Retrieved from https://www.nap.edu/catalog/24625/the-health-effects-of-cannabis-andcannabinoids-the-current-state
Russo, E. B. (2011). Taming THC: potential cannabis synergy and phytocannabinoid-terpenoid entourage effects. British Journal of
Pharmacology, 163(7), 1344–1364. https://doi.org/10.1111/j.1476-5381.2011.01238.x
Russo, E., & Guy, G. W. (2006). A tale of two cannabinoids: the therapeutic rationale for combining tetrahydrocannabinol and
cannabidiol. Medical Hypotheses, 66(2), 234–246.
Crean, R. D., Crane, N. A., & Mason, B. J. (2011). An evidence based review of acute and long-term effects of cannabis use on
executive cognitive functions. Journal of Addiction Medicine, 5(1), 1.
Dalton, W. S., Martz, R., Lemberger, L., Rodda, B. E., & Forney, R. B. (1976). Influence of cannabidiol on delta-9-tetrahydrocannabinol
effects. Clinical Pharmacology & Therapeutics, 19(3), 300–309. https://doi.org/10.1002/cpt1976193300
Armentano, P. (2011, September 12). Cannabis and Driving: A Scientific and Rational Review (2011 Update). NORML. Retrieved from
http://norml.org/pdf_files/NORML_Cannabis_And_Driving.pdf
Hartman, R. L., & Huestis, M. A. (2014). Re: “Trends in Alcohol and Other Drugs Detected in Fatally Injured Drivers in the United
States, 1999–2010.” American Journal of Epidemiology, 180(8), 862–863. https://doi.org/10.1093/aje/kwu251
Sewell, R. A., Poling, J., & Sofuoglu, M. (2009). The effect of cannabis compared with alcohol on driving. The American Journal on
Addictions / American Academy of Psychiatrists in Alcoholism and Addictions, 18(3), 185–193.
https://doi.org/10.1080/10550490902786934.
Freidel, M., Tiel-Wilck, K., Schreiber, H., Prechtl, A., Essner, U., & Lang, M. (2015). Drug-resistant MS spasticity treatment with
Sativex® add-on and driving ability. Acta Neurologica Scandinavica, 131(1), 9–16.
Mark Anderson, D., Hansen, B., & Rees, D. I. (2013). Medical Marijuana Laws, Traffic Fatalities, and Alcohol Consumption. The Journal
of Law and Economics, 56(2), 333–369. https://doi.org/10.1086/668812
Johnson, M. B., Kelley-Baker, T., Voas, R. B., & Lacey, J. H. (2012). The prevalence of cannabis-involved driving in California. Drug and
Alcohol Dependence, 123(1–3), 105–109. https://doi.org/10.1016/j.drugalcdep.2011.10.023
Logan, B., Kacinko, S. L., & Beirness, D. J. (2016). An Evaluation of Data from Drivers Arrested for Driving Under the Influence in
Relation to Per se Limits for Cannabis. American Automobile Association AAA Foundation for Traffic Safety. Retrieved from
https://www.aaafoundation.org/sites/default/files/EvaluationOfDriversInRelationToPerSeReport.pdf
Ramaekers, J. G., Moeller, M. R., van Ruitenbeek, P., Theunissen, E. L., Schneider, E., & Kauert, G. (2006). Cognition and motor
control as a function of Δ 9-THC concentration in serum and oral fluid: limits of impairment. Drug and Alcohol Dependence, 85(2),
114–122.
Grotenhermen, F., Leson, G., Berghaus, G., Drummer, O. H., Krüger, H.-P., Longo, M., … others. (2007). Developing limits for driving
under cannabis. Addiction, 102(12), 1910–1917.
Jones, Alan W., Anita Holmgren, and Fredrik C. Kugelberg. “Driving under the Influence of Cannabis: A 10-Year Study of Age and
Gender Differences in the Concentrations of Tetrahydrocannabinol in Blood.” Addiction 103, no. 3 (2008): 452–461.
Compton, R. P., & Berning, A. (2015). Drug and Alcohol Crash Risk. U.S. Department of Transportation, National Highway Traffic
Safety Administration - Traffic Safety Facts Research Note. Retrieved from https://trid.trb.org/view.aspx?id=1343066
Health Canada, Government of Canada. (2012, September 6). Information for Medical Practitioners - Medical Use of Marihuana Health Canada. Retrieved March 14, 2017, from http://www.hc-sc.gc.ca/dhp-mps/marihuana/med/index-eng.php
Huestis, M. A. (2007). Human Cannabinoid Pharmacokinetics. Chemistry & Biodiversity, 4(8), 1770–1804.
https://doi.org/10.1002/cbdv.200790152
Toennes, S. W., Ramaekers, J. G., Theunissen, E. L., Moeller, M. R., & Kauert, G. F. (2008). Comparison of cannabinoid
pharmacokinetic properties in occasional and heavy users smoking a marijuana or placebo joint. Journal of Analytical Toxicology,
32(7), 470–477.
Schwilke, Eugene W., David M. Schwope, Erin L. Karschner, Ross H. Lowe, William D. Darwin, Deanna L. Kelly, Robert S. Goodwin,
David A. Gorelick, and Marilyn A. Huestis. “Δ9-Tetrahydrocannabinol (THC), 11-Hydroxy-THC, and 11-Nor-9-Carboxy-THC Plasma
Pharmacokinetics during and after Continuous High-Dose Oral THC.” Clinical Chemistry 55, no. 12 (December 1, 2009): 2180–89.
doi:10.1373/clinchem.2008.122119.

9

Canadians For Fair Access to Medical Marijuana / Canadiens pour l’accès équitable à la marijuana médicale
Brief to The Standing Committee on Justice and Human Rights - Bill C-46
24. Karschner, E. L., Schwilke, E. W., Lowe, R. H., Darwin, W. D., Herning, R. I., Cadet, J. L., & Huestis, M. A. (2009). Implications of plasma
Δ9-tetrahydrocannabinol, 11-hydroxy-THC, and 11-nor-9-carboxy-THC concentrations in chronic cannabis smokers. Journal of
Analytical Toxicology, 33(8), 469–477.
25. Skopp, G., Richter, B., & Pötsch, L. (2002). Serum cannabinoid levels 24 to 48 hours after cannabis smoking. Archiv Fur Kriminologie,
212(3–4), 83–95.
26. Canadian Association of Chiefs of Police. (2017a, February 8). CACP Discussion Paper - Recommendations of the Task Force on
Cannabis Legalization and Regulation. Retrieved from https://cacp.ca/index.html?asst_id=1332
27. Canadian Association of Chiefs of Police. (2017b, April 28). CACP Discussion Paper – Government Introduces Legislation to Legalize
Cannabis. Retrieved from https://cacp.ca/index.html?asst_id=1382
28. Khiabani, H. Z. (2006). Relationship Between THC Concentration in Blood and Impairment in Apprehended Drivers, 7(2), 111–116.
29. Health Canada. (2017, April 13). Backgrounder: Changes to Impaired Driving Laws [backgrounders]. Retrieved May 16, 2017, from
https://www.canada.ca/en/health-canada/news/2017/04/backgrounder_changestoimpaireddrivinglaws.html
30. Desrosiers, N. A., Lee, D., Schwope, D. M., Milman, G., Barnes, A. J., Gorelick, D. A., & Huestis, M. A. (2012). On-Site Test for
Cannabinoids in Oral Fluid. Clinical Chemistry, 58(10). https://doi.org/10.1373/clinchem.2012.189001
31. Gjerde, H., Langel, K., Favretto, D., & Verstraete, A. G. (2014). Estimation of equivalent cutoff thresholds in blood and oral fluid for
drug prevalence studies. Journal of Analytical Toxicology, 38(2), 92–98. https://doi.org/10.1093/jat/bkt122
32. Marsot, A., Audebert, C., Attolini, L., Lacarelle, B., Micallef, J., & Blin, O. (2016). Comparison of Cannabinoid Concentrations in
Plasma, Oral Fluid and Urine in Occasional Cannabis Smokers After Smoking Cannabis Cigarette. Journal of Pharmacy &
Pharmaceutical Sciences, 19(3), 411–422. https://doi.org/10.18433/J3F31D
33. Beirness, D. J., & Smith, D. R. (2017). An assessment of oral fluid drug screening devices. Canadian Society of Forensic Science
Journal, 50(2), 55–63. https://doi.org/10.1080/00085030.2017.1258212
34. Health Canada. (2016a, July). Daily Amount Fact Sheet (Dosage) [fact sheet]. Retrieved October 21, 2016, from http://www.hcsc.gc.ca/dhp-mps/marihuana/med/daily-quotidienne-eng.php
35. College of Family Physicians of Canada. (2014). Authorizing Dried Cannabis for Chronic Pain or Anxiety: Preliminary Guidance from
the College of Family Physicians of Canada.
36. Government of the United Kingdom. (2014, July 2). Drugs and driving: blood concentration limits to be set for certain controlled
drugs in a new legal offence - GOV.UK. Retrieved September 2, 2016, from https://www.gov.uk/drug-safety-update/drugs-anddriving-blood-concentration-limits-to-be-set-for-certain-controlled-drugs-in-a-new-legal-offence#further-information
37. Wolff, K., & Johnston, A. (2014). Cannabis use: a perspective in relation to the proposed UK drug-driving legislation. Drug Testing and
Analysis, 6(1–2), 143–154. https://doi.org/10.1002/dta.1588
38. Standing Senate Committee on Legal and Constitutional Affairs. (2016). Delaying Justice is Denying Justice. Senate of Canada.
Retrieved from https://sencanada.ca/content/sen/committee/421/LCJC/reports/CourtDelaysStudyInterimReport_e.pdf
39. Statistics Canada. (2016, July 20). Impaired driving in Canada, 2015. Retrieved April 22, 2017, from
http://www.statcan.gc.ca/pub/85-002-x/2016001/article/14679-eng.htm

Respectfully submitted by:
Jonathan Zaid
Executive Director, Canadians for Fair Access to Medical Marijuana/CFAMM
50 Westmount Road North
PO Box 22009, Westmount PO
Waterloo, Ontario, N2L 6J7
Phone: (416) 837-5972
Email: jzaid@cfamm.ca
ABOUT CFAMM
Canadians for Fair Access to Medical Marijuana (CFAMM) is a national, non-profit, patient-run organization
dedicated to protecting and improving the rights of medical cannabis patients. Founded in 2014, CFAMM’s
goal is to enable patients to obtain fair and safe access to medical cannabis with a special focus on
affordability, including private and public insurance coverage.
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