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Executive Summary 
In this report the issue of cannabis legalization in Canada and its potential impact on cannabis-

impaired driving is examined. Drawing on the primary studies from the last fives years (2016-

2021), as well as systematic reviews and meta-analyses, and reports from government/NGOs, four 

questions are addressed: (1) What is the prevalence of driving under the influence of cannabis 

(DUIC) in Canada pre- and post-legalization? (2) What is the state of knowledge on the 

relationship between cannabis use, driving ability, and crash risk? (3) What are the current trends 

in cannabis and driving risk perceptions and how do they vary across important demographic 

factors? and (4) How has legalization impacted the policing of cannabis-impaired driving?   

Trends in behaviour point to a slight to moderate increase in DUIC in Canada and other 

jurisdictions following the legalization of recreational cannabis use. This increase was observed in 

survey and hospitalization data in Canada and the United States, and in roadside surveys in the 

United States. Canada has yet to complete a roadside survey post-legalization. However, the 

evidence on changes in fatal crash rates post-legalization is either unclear (United States) or 

unavailable (Canada). The belief that cannabis impairs driving also increased post-legalization. 

However other DUIC related perceptions or beliefs include the perception that drivers under the 

influence of cannabis would be caught or punished did not change.  

Beyond trends in driver behaviour and beliefs, a key question of this report is whether cannabis 

impairs driving ability and increases collision risk. Both the experimental (laboratory) and 

observational (real work) epidemiologic literatures were reviewed, drawing on several systematic 

reviews and meta-analysis, as well as key individual studies. Collectively, the evidence points to 

significant, though small to moderate, impairing effects of cannabis on psychomotor and cognitive 

tasks related to driving, including memory, attention, information processing, tracking 

performance, fine motor coordination, and reaction time, and conflict control, among others, which 

are comparative to driving performance deficits produced by blood alcohol concentrations in the 

range of 0.04% to 0.06% BAC.  

Epidemiologic studies confirm that acute cannabis consumption produces a significant increase in 

crash risk; however, many more recent studies have found a weaker association or no association 

at all. The risk increase is most salient at THC concentrations of 5ng/ml or higher, with lower 

concentrations showing inconsistent or no association. Collectively, cannabis produces only a 

slight or marginal increase in crash risk (relative risk: 1-3), similar to the impairing effects of 

alcohol at a BAC between 0.1 and 0.5 g/L, which is at or below provincial administrative sanctions 

for alcohol impaired driving in most jurisdictions in Canada.  However, driver impairment and 

crash risk may be higher or lower across individuals as its is moderated by several important 

factors, including THC dose, THC chemotype, mode of delivery, recency of cannabis use, 

cannabis use history, body physiology, and the concurrent use of alcohol and other drugs.  

Finally, in looking at the policing and enforcement of cannabis and driving related laws, there is a 

clear need to balance several important issues – accuracy, celerity, certainty, and public 

acceptability. The continued use of Drug Recognition Experts and the DECP evaluation protocol, 

must be weighed against broadening the application or use of point of contact assessment at the 

roadside using oral-fluid testing devices beyond its role as simply a screening tool (as is done in 
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Spain, for example). Each have pros and cons and their appropriate integration is necessary to 

effectively police cannabis and driving laws and gain public confidence. Equally important, are 

current THC legal limits set at an effective level? A review of the evidence suggests that threshold 

of ≥5ng THC/ mL of blood appear to be an appropriate point where increased driver impairment 

and crash risk are observed, with thresholds of ≥2.5ng THC/ mL of blood when used concurrently 

with alcohol.  

Moving forward it is important that evidence continues to be collected to assess trends in DUIC, 

crash rates, and driver risk perceptions post-legalization. This requires well-designed case-control 

studies to assess crash risk, coupled with provincial roadside surveys and self-report surveys of 

Canadians to examine DUIC rates, and risk perception. This primary research must be coupled 

with the regular surveillance of cannabis-related injuries, hospitalizations and fatalities involving 

drivers. Together, this evidence will inform federal and provincial government agencies in the 

appropriate evaluation and review of former Bills C-45 and C-46. 
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Background 
 

This report was drafted in Summer 2021, at the request of the Canadian Centre on Substance Use 

and Addiction (CCSA) and revised in Fall 2021 according to comments from the CCSA.  

The purpose of this report is to inform discussions at the Public Safety Canada Policy Research 

Symposium by providing an overview of academic and grey literature on cannabis impairment and 

driving, paying particular attention to the implication of legalizing cannabis for recreational 

purposes in October 2018. 

The impairing effects of cannabis and the current state of laws concerning cannabis use in Canada 

are noted first (Section 1), followed by; a discussion of the prevalence of driving under the 

influence of cannabis (DIUC), how it is measured, how prevalence may have changed since 

legalization, and which populations are most likely to DUIC (Section 2); examination of the 

association of cannabis use with crash risk (Section 3); an exploration of the perceptions of drivers 

and the general public towards DIUC (Section 4); and an overview of the implications of 

legalization on the policing DIUC (Section 5).  

In preparing this report, we draw on academic and grey literature published in English located via 

database searches, Google searches, and from the first author’s personal library. For the most part, 

the literature search focused on publications from 2016 and onwards to compliment systematic 

reviews on topics covered in this report.1–4 While the report deals primarily with Canadian 

literature, international studies and reports are included when appropriate to fill gaps in the 

evidence.  
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Section 1: Introduction 
In this section, we introduce the drug cannabis by explaining how it is consumed and providing an 

overview of the pharmacological effects of cannabis, focusing on those which may impact drivers’ 

ability to safety operate a motor vehicle. We also provide a background on the legalization of 

recreational cannabis in Canada in 2018 and the concurrent adoption of Bill C-46, which created 

criminal offense for driving under the influence of cannabis.  

Cannabis and THC, pharmacokinetics, and dynamics 

Cannabis is a commonly used drug around the world,5 but particularity in Canada, where a fifth of 

people ages 15 years and older reported using cannabis during the last quarter of 2020. This is a 

stark increase from the 14% who reported cannabis use in the first quarter of 2018, prior to  

legalization.6 The high, and increasing, level of cannabis consumption in Canada necessitates 

careful consideration of the impact of legalization on driving safety. 

The impact of cannabis on psychomotor performance related to driving 

Cannabis has the potential to impair drivers by triggering their natural cannabinoid receptor system 

which plays an important role in receiving and responding to sensory information, psychomotor 

function (i.e., coordination, dexterity, reaction speed, precision), memory, and emotional 

regulation.7,8 Most relevant to driving, cannabis use may also impair cognition, perception,9 motor 

function/ coordination10 and reduces reaction time.11  Together, these changes can impair driving 

skills.12  Unsurprisingly, the negative impact of cannabis on driving performance increases with 

higher dose and decreases with time since use.13 Cannabis appears to have a substantially 

decreased impairing affect on chronic users (as opposed to occasional users), likely because these 

individuals develop a tolerance to its impact or are better able to compensate in their driving.14,15  

THC has been shown to decrease drivers’ ability to remain in their lane (standard deviation of 

lateral position [‘SDLP’]), meaning cannabis-impaired drivers ‘weave’ in and out of lanes more 

frequently than non-impaired drivers.16,17 By blunting general cognition, cannabis-impaired 

drivers are less able to react appropriately to adverse/ dangerous events. Cannabis has also been 

implicated in poorer time estimation (which, in turn, impacts stopping time and maintaining an 

appropriate following distance) and sustaining attention on the road.7  

Cannabis use in combination with alcohol consumption greatly increases driving impairment,17 

particularly reaction time and lane weaving.18  Driving under the influence of both drugs impairs 

drivers more than either substance alone. However, the exact nature of this relationship is difficult 

to assess.18 While both have impairing affect on driving, their interaction is difficult to determine, 

as cannabis is typically associated with slower driving speed and alcohol is associated with 

speeding. Likewise, alcohol leads to more risky driving, while cannabis makes many drivers more 

cautious.11,19,20  
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How cannabis is measured related to driving 

Defining how cannabis use is measured related to driving is central to understanding how 

physiological effects of cannabis consumption may impact driving ability. While some drivers are 

asked to self-report cannabis use while driving (typically for research purposes), this method 

logically results in the under-estimation of cannabis use while driving (see Section 2). More 

commonly, cannabis use while driving is measured using biological samples, which can identify 

acute consumption, meaning within the previous two hours. Blood, oral fluid (saliva), and urine 

can all be used to test for cannabis, however, a measure of THC concentration in a person’s blood 

is considered the gold standard. Oral fluid and urine tests provide less accurate assessments of 

acute consumption. Urine contains inactive THC metabolites, which can show positive results in 

the body for days or weeks after consumption and has no clear relationship to motorists’ 

impairment and ability to drive. Consequently, these measures have less utility in assessing 

cannabis use related to driving. 

 

The measure that best captures recent use is by testing whole blood for THC or its psychoactive 

metabolites. However, this method too has challenges. Cannabis is fat soluble and metabolized 

substantially slower than most other drugs. Consequently, the (non-psychoactive) metabolite of 

THC (THC-COOH) is detectable in blood serum for three days after inhalation, long after any 

psychomotor effect,21–23 and it can take up to five weeks to completely eliminate cannabis from 

lipid-rich tissues, meaning that repeated exposure within this period results in the accumulation of 

THC metabolites, which can result in a false positive.23 Furthermore, unlike alcohol, there is no 

clear correlation between THC blood concentration and impairment  or behaviour effects.24 

Consequently, this approach measures cannabis use rather than impairment.  

 

Length of cannabis’ impact on performance 

There is no consensus regarding how long cannabis impacts driving performance, due both to dose, 

forms of ingestion, and frequency of use; and variation exists among studies that have investigated 

this question.25.26 THC is rapidly absorbed after inhalation of cannabis smoke and it is detectable 

in plasma within seconds. When cannabis is smoked, the effects start within seconds, reach a peak 

around 20 minutes and last for two to three hours. In contrast, if the drug is eaten, the effects are 

delayed and last longer, reaching a maximum about 3–4 hours after drug ingestion, and lasting up 

to 12 hours.21 Drivers who consume cannabis orally are likely impaired longer (up to 12 hours) 

than those who consume it via inhalation, however, there is a dearth of evidence in this area.25  

Canada’s ‘Lower Risk Cannabis Use Guidelines’ suggest abstaining from cannabis for a minimum 

of six hours prior to driving27 and a meta-analysis concluded that drivers should wait at least five 

hours before driving.25  
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Driving under the influence of cannabis and the law in Canada 

Detailed overview of how driving under the influence of cannabis is regulated 

Driving under the influence of cannabis (DUIC) is a costly problem in Canada. Motor vehicle 

collisions attributable to cannabis impairment cost an estimated $1.09 billion in 2012 in the form 

of fatalities, injuries, and property damage.28 Recognizing that DIUC might become an even 

greater economic and public health concern post-legalization, a bill was presented to the House of 

Commons in tandem with the Cannabis Act.  

While the Criminal Code of Canada designated drug-impaired driving as a criminal offence long 

before the legalization of recreational cannabis, Bill C-46: An Act to amend the Criminal Code 

(offences relating to conveyances) and to make consequential amendments to other Acts intended 

to prevent DUIC driving by establishing per se limits for whole blood THC and enhancing police 

powers to obtain evidence of cannabis impaired driving. The new offenses are defined according 

to the following thresholds for THC blood concentrations within two hours of driving:  

1. 2≤5 ng THC /mL of blood 

2. ≥5ng THC/ mL of blood 

3. ≥2.5ng THC/ mL of blood and ≥50 mg of alcohol/dL of blood 

Exceeding the first threshold is punishable by a fine of up to $1000. The other thresholds are 

punishable by a mandatory fine of $1000 for the first offence and increasing penalties for 

subsequent offenses with a maximum penalty of 10 years and dangerous offender status. The third 

threshold exists because of the additive impact of cannabis and alcohol impairment discussed in 

Section 3.  

Bill C-46 also authorizes the approval of oral fluid drug screening devices by police to test for 

drugs when officers have reasonable suspicion that a driver at a roadside stop have drugs present 

in their body, at which point they could request a drug evaluation by a Drug Recognition Expert 

(see Section 5) or request a blood sample for quantification.29 The use of oral fluid screening 

devices facilitates timely, road-side testing, which is very important because of how fast THC is 

metabolized.30  

 

  



 

10 

 

Section 2: Driving under the influence of cannabis (DUIC) 
In this section, we will review the evidence on the prevalence of driving under the influence of 

cannabis (DUIC) amongst drivers in Canada, focusing on trends in the five years prior to the 

legalization of recreational cannabis in Canada, and the post-legalization years to assess any 

impact on rates of DUIC. In addition, we will examine the primary psycho-social determinants 

associated with DUIC behaviour, with specific attention to youth and young adults. To assess 

DUIC, we must draw on data from several sources, each of which has its own inherent biases. 

These sources include population-level surveys, roadside surveys, data from presentations to 

emergency departments or hospitals following a traffic crash, and coroner/toxicological data 

following a fatal crash. We draw on data from Canada, as well as other jurisdictions where 

recreational cannabis use has been legalized. DUIC is defined as the use of cannabis just prior to 

driving a motor vehicle. In self-report surveys, the question that is typically asked is whether the 

person has driven a motor vehicle within 1-2 hours of using cannabis (in the past 

week/month/year), whereas for roadside surveys, emergency department/hospital studies, or 

coroner data, DUIC is determined based on the presence of THC and its metabolites in oral fluid, 

blood, or urine samples.  

DUIC in Self-Report Surveys 

Self-report surveys are the most common approach for assessing DUIC behaviour in the Canadian 

population.  Self-report surveys can assess the whole population and examine prevalence rates for 

DUIC across broader social determinants and in harder to reach populations, such as youth, non-

crash involved drivers, and those in more rural communities. Self-report surveys have limitations, 

including non-response bias and recall bias, where estimates of DUIC and cannabis use, more 

generally, are often under-reported or mis-reported. Moreover, self-report surveys often employ 

differing methodologies which do not always allow for comparability.  

Several surveys assessing DUIC have been completed prior to the legalization of cannabis. For 

example, the Traffic Injury Research Foundation regularly completed the Road Safety Monitor 

survey of Canadian drivers and noted rates of DUIC over time. The percentage of drivers who 

reported DUIC fluctuated, with 1.5% in 2002, 2.8% in 2010, declining to 1.6% in 2013, and rising 

again to 2.1% in 2014 and 2.6% in 201531. More recently, Rivera and Patten (2020) examined data 

from two national surveys (CCHS and CSTADS) in the years 2015 to 2018 and observed rates of 

past-year DUIC amongst individuals aged 15 and older that ranged from 1.8% to 3%, with higher 

rates observed for males and those aged 15 to 24.32  

In 2017, Health Canada developed and implemented the Canadian Cannabis Survey (CCS)33 with 

the aim of collecting detailed, baseline information about the habits of people who use cannabis 

and behaviours relative to cannabis use. In 2017 and 2018, the CCS defined DUIC by asking 

respondents about driving within 2 hours of using cannabis; in 2019 and 2020 DUIC was separated 

to assess driving within 2 hours of smoking/vaporizing cannabis and driving within 4 hours of 

consuming edible cannabis. In the two years prior to legalization, between 2.3 - 2.6% of 
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respondents aged 16 years and older reported past-year DUIC. This rate increased to 3.6% of past-

year DUIC in 2019, the first full year after legalization, and to 3.4% in 2020. In each wave, rates 

were higher among males with inconsistent trends by age group.     

Statistics Canada developed a similar survey called the Canadian National Cannabis Survey 

(NCS), with the objective of better understanding the frequency of cannabis use in Canada, and to 

monitor changes in behaviour resulting from legalization.34 Data from the 2019 National Cannabis 

Survey  indicates  that  15% of individuals with a driver’s licence who use cannabis admitted 

driving within two hours of using it at least once in the previous 12 months.35 Males were more 

likely than females to report driving after using cannabis (17.5% and 9.5%, respectively), but there 

was no difference according to age group. Rotermann36 examined data from the National Cannabis 

Survey (NCS) covering pre- and post-legalization periods and found no change (12.1% to 13.2%)  

in the rate of DUIC among cannabis users with a valid driver’s license.  

DUIC behaviour among youth and young adults (16 to 24 years of age) is consistently higher than 

adults pre-legalization, particularly among young males.37 38 39 For example, a 2017 national study 

of youth 16 to 19 years of age, administered online, noted that 15.4% reported ever driving a car 

within 2 hours of using cannabis.40 Drawing on the 2019 NCS, Brubacher and colleagues noted 

that among respondents aged 15 to 24 years, 14% reported driving within 2 hours of using 

cannabis.41,42 However, among Canadian youth who use cannabis frequently, 64% of males and 

33% of females reported being ‘intoxicated’ with cannabis while operating a vehicle.43 

Several US studies have examined changes in DUIC rates pre- and post-legalization, and typically 

find that DUIC prevalence is higher in states where recreational cannabis consumption is legalized. 

A national study of adults 16 to 65 years of age revealed that the prevalence of DUIC was higher 

in those states that had legalized cannabis (past 30 days 7.3% versus 5.5%; past 12 months 10.4% 

versus 9%).44 These results have been confirmed in state-specific studies drawing on driving while 

impaired (DUI) police data 45 46 where cannabis-related-DUI cases increased substantially post-

legalization. As in Canada, rates of DUIC are consistently higher among young males relative to 

females.47  

DUIC in Roadside Surveys 

Roadside surveys establish checkpoints in a jurisdiction set at random times and days of the week, 

where drivers are randomly stopped and requested to provide an oral fluid (saliva) sample to be 

tested for the presence of drugs. Several roadside surveys have been completed in Canada. In 2008, 

2010, 2012, and 2018, roadside surveys in British Columbia randomly stopped between 1500-

2000 drivers to participate and provide an oral fluid sample, with a detection limit of 0.5 ng 

THC/ml in 2008, and 0.2 ng THC/ml in other years.48–51 Between 7.0 and 10% of drivers tested 

positive for drugs, with cannabis being the drug most detected in each study. The proportion of 

drivers testing positive for cannabis varied slightly over time, from 4.6% and 4.5% in 2008 and 

2010, to 3.7% in 2012, and 5.3% in 2018.     



 

12 

 

Ontario completed roadside surveys in 2014 and 2017. In the 2014 Ontario roadside survey, 2,142 

drivers provided an oral fluid sample and 10.2% tested positive for drugs, while in 2017, 1738 

drivers provided an oral fluid sample and 10.5% tested positive for drugs. In both surveys, cannabis 

was the most detected drug, representing a prevalence of cannabis use of 7% and 8.6% of 

participating drivers, respectively.52,53 Similar roadside surveys were completed in Manitoba 

(2016), Yukon (2018), and the Northwest Territories (2018), where drugs were detected in 10%, 

18%, and 13% of drivers who agreed to provide an oral fluid sample, respectively. In each case, 

cannabis was, overwhelmingly, the drug detected most often.53 

Drivers testing positive for cannabis in roadside surveys are more likely to be male and tend to be 

spread evenly across age groups. This is notable in comparison to alcohol, where young people 

(24 years and younger) appear much less likely to drink and drive. Additionally, unlike drinking 

and driving,  which tends  to  spike  in  the  evening  or at night,  cannabis-positive  driving occurs  

more consistently throughout the day.51,52,54–57  

No jurisdictions in Canada have completed a roadside study post-legalization. Several US states 

have examined the impact of cannabis legalization on cannabis-positive driving via roadside 

surveys. A three-wave pre- post-legalization study was completed in Washington state and found 

that the proportion of THC-positive daytime drivers increased from 8% before retail sales to 23% 

6 months after retail sales and 17% one year after retail sales; this proportion did not change among 

nighttime drivers (19% pre- and 20%, 19% post-legalization).58 Similar studies in Washington and 

California on non-crash involved drivers before and after legalization found limited change among 

nighttime drivers, but significant increases in the proportion of cannabis-positive daytime 

drivers.59 60   

DUIC in hospital studies 

Hospital-based studies capture patients presenting to the emergency department following a traffic 

crash. Typically, only major trauma or serious injury crashes are involved, as in such cases blood 

samples are drawn for clinical and/or research purposes; results are not generalizable to less serious 

crashes.61 Due to the objective assessment of the presence of cannabis, hospital studies do not 

suffer recall bias that plagues self-report surveys; however, given that blood samples are typically 

captured hours after a traffic crash, estimates of cannabis levels are lower than at the time of the 

crash. Hospital studies also do not suffer from the high refusal rates and non-response bias common 

in self-report and roadside surveys.   

Several hospital-based studies on cannabis positive drivers involved in a traffic crash have been 

completed in Canada in the years prior to legalization. A 2014 study from Ontario and Nova Scotia 

of over 800 drivers presenting to emergency departments (EDs) following a traffic crash, found 

that 11% were cannabis positive.62 A British Columbia study examined 1097 drivers presenting to 

EDs between 2010 and 2012 and found cannabis metabolites present in 12.6% of drivers and Δ-9-

tetrahydrocannabinol (Δ-9-THC) detected in 7.3%; in both cases, cannabis-positive drivers were 

more likely to be male and under the age of 30.63 A follow-up study by the same research team in 
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British Columbia covering the years 2010 to 2016 noted that 8.3% of drivers presenting to the ED 

following a traffic crash were positive for THC.64 

In terms of changes pre- and post-legalization, again Brubacher and colleagues65 assessed the 

change in the proportion of positive-cannabis drivers presenting to emergency departments at 

multiple hospitals in British Columbia (between January 2013 and March 2020). They found that 

following legalization, there was a significant increase in the prevalence of drivers with THC>0 

(33% increase) and with THC≥2ng/mL (129% increase), and a marginally significant increase for 

drivers with THC≥5ng/mL. The biggest increase post-legalization was observed among male 

drivers and those 50 years of age and older. Hospital based studies from the US similarly report 

increases in the rates of traffic-related presentations involving cannabis post legalization.66-68  

DUIC in Fatal Crash Studies 

Toxicological analysis of drivers involved in fatal crashes is regularly collected in each Canadian 

province, though testing rates are inconsistently between jurisdictions. The benefits of fatal crash 

studies are the objective assessment of the presence of cannabis and the ability to determine 

quantitative levels. Post-mortem blood THC concentrations more accurately reflect concentration 

at the time of crash relative to hospital studies, as circulation and metabolism ceases with death.69,70  

Drawing on Transport Canada Data, the Traffic Injury Research Foundation examined trends in 

drug-positive fatal crashes between 2000 and 2012. They observed that the proportion of cannabis-

positive (alone or in combination with other drugs) fatally injured drivers increased from 12.8% 

in 2000 to 19.7% in 2012. It is important to note that during the period, testing rates in fatal drivers 

hovered around 50%. Results showed varying characteristics with respect to gender and age among 

fatally injured drugged drivers.31 An examination of fatally injured drivers in Canada between 

2000  and  2010  revealed  that  16.6%  of  those  tested  were  positive  for  cannabis.71 From  2011 

to 2014,  drug-testing rates increased substantially to over 80%. In 2014, 18.9%  of  those  who  

were  tested  were  found  positive  for  THC.72 A study from Ontario73 looked at three-years of 

post-mortem blood samples (2016-2018) and observed that among the 921 cases examined, 27% 

tested positive for cannabis (THC), which exceeded the number of cases that tested positive for 

alcohol. Fatally injured drivers are more likely to be male, and under the age of 35, and THC-

positive fatal crashes tend to be spread evenly across the days of the week and between nighttime 

and daytime.73 

No studies have examined cannabis-positive fatal crashes in Canada post-legalization. This is, to 

a large extent, due to the lag time for the publishing of toxicological data in Canada. To examine 

the impact of legalization on fatal crashes involving cannabis, we can draw on results from other 

jurisdictions, including Uruguay and the United States, where several studies have examined 

changes in fatal crashes in legalized states such as Washington, Colorado, and Oregon. These 

studies typically involve pre- post-legalization comparisons of trends, or comparisons of fatality 

rates between states that have and have not legalized cannabis. Results from US studies in this area 

are mixed, in large part due to these methodological variations. 
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In the US, we can draw on several state-level studies that have examined fatal crash rates pre- and 

post-legalization. To date, however, findings have been mixed with several studies of Colorado, 

Washington State, and Oregon observing no discernable change in the rate of cannabis-positive 

(either alone or in combination with other drugs) fatal crashes post-legalization.74 75 76 Conversely, 

a handful of studies of those same jurisdictions reported significant increases cannabis-positive 

fatal crashes post-legalization.77 78 The most rigorous study, to date, was completed by Tefft and 

Arnold, who examined data on all drivers involved in fatal crashes in Washington in years 2008–

2019 (n=8,282) to estimate prevalence of cannabis-positive fatal crashes before and after 

legalization. They employed multiple imputation to address the inconsistent fatal crash testing 

rates and noted that the proportion of drivers positive for THC was 9.3% before and 19.1% after 

legalization, while the proportion of drivers with high THC concentrations increased 

substantially.79 These differing results are due, in large part, to the methods employed in each 

study, whether they include within-state studies or include control states, and the choice of 

outcome being measured.  

Table 1 provides a summary of the evidence regarding DUIC behaviour and changes pre- versus 

post legalization. Evidence is consistent in self-report studies and hospital studies showing an 

increase in DUIC behaviour post-legalization. There are no post-legalization Canadian studies 

employing roadside surveys or fatal crash analyses; drawing on international evidence points to a 

post-legalization increase in the prevalence of DUIC in drivers examined at the roadside. The 

evidence of a post-legalization increase in cannabis-positive fatal crashes is unclear due to mixed 

findings across studies.  

Table 1: Summary of DUIC behaviour pre- to post legalization 

 Canada International 

 Change Pre- to Post Legalization 

 

Change Pre- to Post- Legalization 

 

Self-report surveys Evidence of a slight increase 

+ 

Evidence of a slight increase 

+ 

Roadside surveys No post-legalization surveys 

completed to date 

Evidence of a moderate increase 

++ 

Hospital data Evidence of a moderate increase 

++ 

Evidence of a slight increase 

+ 

Fatality data No post-legalization fatal crash 

studies completed to date 

Evidence is mixed 
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Section 3: Cannabis and Traffic Crash Risk  
The aim of this section is to review the existing literature on estimates of crash risk associated with 

the acute consumption of cannabis. Key questions are: 

1. Does acute cannabis consumption increase the risk of a traffic crash? 

2. At what THC concentration (level or threshold) does crash risk increase? 

3. Does the concurrent use of cannabis and alcohol produce additive or multiplicative effects 

on impairment, driving performance, and crash risk? 

To examine this issue, we draw on studies from epidemiology, toxicology, pharmacological, and 

psychological literature, including both experimental and real-world (observational designs 

including case-control studies, case-crossover studies, culpability studies) studies.  

Laboratory or Experimental Studies 

Much of the early research assessing the effects of cannabis on driving performance involved 

experimental studies. These laboratory-based studies rely on driving simulators which attempt to 

provide a realistic and immersive driving experience where drivers are randomized into 

experimental and control groups to assess the effects of cannabis on driving performance. 

Experimental studies offer the benefit of assessing specific tasks related to driving and driver 

impairment, as well as the controlled THC dose and timing of consumption in relation to that 

impairment. The downside is that experimental studies occur in an artificial environment that, 

despite advances in simulator design, fail to fully replicate real-world driving and where 

participants are biased by the fact that they are often aware they are impaired, even in double-

blinded, controlled studies.80,81   

Several systematic reviews and meta-analyses of experimental studies have been completed. More 

than 25 years ago, Berghaus and colleagues completed a systematic review and meta-analysis of 

60 laboratory studies and concluded that cannabis causes impairment of every performance area 

connected with safely driving a vehicle, with stronger effects at higher THC doses.82 More recent 

systematic reviews continue to find that cannabis impairs attention, concentration, and 

psychomotor function as related to safe driving.25,83–85 The most comprehensive of these reviews 

was completed by McCartney and colleagues,25 who examined 80 experimental studies assessing 

cognitive and driving performance domains. They found that cannabis impairment ranged from 

small to moderate across nine cognitive areas (working memory, divided attention, sustained 

attention, information processing, tracking performance, fine motor coordination, reaction time, 

conflict control, and fluid intelligence). They also noted small to moderate increases in ‘standard 

deviation of lane position (SDLP)’, reaction time, and lane weaving. With respect to perception, 

some studies have observed that cannabis produces deficits in depth perception and visual 

acuity.86,87 Simmons85 noted that lateral position variability and rates of lane excursions were 

generally increased by cannabis, and speed was generally decreased by cannabis. Indirect 

comparisons with alcohol indicate that the effects of cannabis on driving performance measures 

are akin to low blood alcohol concentrations (0.04% to 0.06% BAC).85 
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Sevigny’s (2021) suggests that “certain driving abilities are significantly, albeit modestly, impaired 

in individuals experiencing the acute effects of THC”; however, these effects are moderated by 

THC dose (high vs. low dose), mode of delivery (smoked, vaporized, or ingested), and the recency 

of cannabis use.88 18,89,90 Reviews have noted that whether cannabis impairs driving performance 

is often contingent on the cannabis user experience of the driver and whether they smoked or 

ingested the cannabis.25 Driving-related cognitive skills recover more slowly when cannabis is 

ingested compared to smoked. Equally important, Arkell and colleagues16 examined cannabis 

chemotypes to compared the effects of Cannabidiol (CBD), used for pain relief as well as the 

treatment of epilepsy, anxiety, psychosis, and neurological disorders, and Δ9-

Tetrahydrocannabinol (THC), used for intoxication, on driving performance. Only THC-dominate 

cannabis affected driving performance. These findings remind us that the effects of cannabis on 

driving performance are not universally consistent, and point to key factors that must be examined 

as we move forward in the expanding legal recreational cannabis market in Canada.91  

Observational (Real-world) Studies 

Observational epidemiological studies compare the proportion of THC positive drivers who are 

involved in a traffic crash (case) with drivers not involved in a crash (controls). Few standard case 

control studies of cannabis and crash risk have been completed, as they are difficult to carry out 

due to challenges in assessing THC in drivers not involved in a crash. Common biases for studies 

in this area include: 1) Variations in the adequacy of the non-collision controls employed to 

estimate relative risk and 2) inadequate control of confounding due to the presence of alcohol 

and/or other drugs, and other factors.92–94  

There have been several systematic reviews and meta-analyses on this topic, which represent a 

natural starting point for this overview of acute cannabis consumption and crash risk. The 

systematic reviews were Asbridge et al (2012), Li et al (2012), Elvik (2013), Rogberg and Elvik 

(2016) and Houstic et al (2018),1–4,95 each assessing similar sets of studies with some notable 

distinctions. Table 2 provides a summary of each of these studies. Estimates from each meta-

analysis are generally consistent in showing that, overall, acute cannabis consumption is associated 

with an increase in traffic crash risk, ranging from an odds ratio of 1.36 to 2.66. Differences in 

estimates across reviews is due, in large part, to the choice of studies included. Some reviews 

include studies that measured cannabis in urine, saliva, or self-report, which are poor methods for 

assessing acute consumption, while others were more precise by only including studies measuring 

cannabis in whole blood, serum, or plasma. Additionally, there was considerable heterogeneity in 

estimates across reviews contingent on the study population, crash severity, and study design.    

Several newer individual studies not included in the above reviews, or with important findings, 

necessitate comment. In 2015, a case-control study was carried out in Virginia by the US National 

Highway Traffic Safety Association.96,97 Researchers measured THC in oral fluid samples of 2682 

crash-involved drivers and in 6190 roadside control drivers, matched for time and place of crash. 

They found no associations between THC and crash risk (adjusted OR = 1.00); the study was 

limited by high refusal rates for crash-involved drivers and controls, and its focus on minor, non-
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injury crashes. Brubacher and colleagues (2019)64 completed a culpability study of 3005 drivers 

injured in motor vehicle collisions presenting to emergency departments in British Columbia. No 

association between cannabis and crash responsibility was observed. An Australian study by 

Drummer and colleagues (2020)98 was conducted on 5000 drivers injured because of a vehicular 

collision who were taken to hospital and in whom comprehensive toxicology testing in blood was 

conducted. THC was detected in 11.1% of drivers tested, and those drivers with THC present 

showed only a modest increase in the odds of a culpable crash when all concentrations were 

assessed (OR=1.9, 95% CI 1.2–3.1). However, a dose-response effect was observed with higher 

odds of a culpable crash for THC levels ≥ 5ng/ml and ≥ 10 ng/ml. 

Finally, three ecological studies from the United States and Great Britain have investigated the 

impact of April 20th, known as international ‘4/20’ day, a popular counter-culture holiday where 

cannabis is celebrated and use rates are much higher than other days of the year, on fatal collision 

rates. All three 99 100 101   studies observed an increase in the relative risk of a fatal traffic crash 

after 4:20PM on April 20, compared with control times. While these studies are not able to examine 

cannabis-related crashes, nor assess cannabis as a direct cause in the traffic crash, they are able to 

infer association based on a natural experiment.  

THC levels/thresholds and crash risk 

A key legislative issue is the determination of the THC threshold at which cannabis impairs driving 

performance and increases crash risk. Bill C-46 set penalties, including criminal charges, for 

drivers with whole blood THC>2ng/mL (with more severe penalties for THC>5ng/mL or for 

THC>2.5ng/mL combined with BAC>0.05%). Most studies on cannabis and crash risk include 

drivers with any positive THC, and do not differentiate THC levels. However, Preuss and 

colleagues (2021)102 provide an excellent review of those primary studies that examined the link 

between THC blood concentration and crash risk. They identified five studies,64,98,103–105 two from 

Australia, two from France, and one from Canada, focusing either on drivers injured or killed in a 

traffic crash. Results across studies are generally consistent in showing a dose-response 

relationship, where the risk of a traffic crash increase with increasing THC concentrations. THC 

concentrations above 1-2 ng/ml and above 5 ng/ml were typically used and demonstrated the most 

robust cut points. Results were not consistent, however, with no association with crash observed 

at THC concentrations at or below 2ng/ml in three of the five studies. Consistent estimates of 

increased crash risk were observed at THC concentrations ≥ 5ng/ml in four of the five studies, 

with risk ratios (odds ratios) ranging from 2.1 to 6.6.  

Crash Risk associated with the combined use of cannabis and alcohol 
Limited research has examined the combined use of alcohol and cannabis on driving performance 

and crash risk. This research is relevant to Canadian law, as specific penalties exist for driving 

under the simultaneous influence of cannabis and alcohol, where lower thresholds for impairment 

are established. Collectively, the evidence on the interaction between alcohol and cannabis on 

crash risk is mixed, with some studies suggesting the interaction effect is multiplicative ,94,106–111 

while others suggest the effect is additive,98,103,112–117 with limited research suggesting no 
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interaction.118 Despite this heterogeneity, the consistent observation is that the combined use of 

cannabis and alcohol imposes greater deficits on driving performance and an increased crash risk, 

relative to the use of either substance alone.  

Summary 

In summary, there is near unanimous agreement across studies that acute cannabis use increases 

the risk for car crashes and impairs specific driving skills, and confidence in the results from 

several types of studies (case-control, culpability, and cohorts) are consistent. However, more 

recent observational epidemiologic studies are less consistent in showing an association between 

cannabis and crash risk, suggesting that additional, well-designed, primary studies, particularly 

case-control studies, are necessary to examine this association post-legalization. Drawing on Hels 

and colleagues (2012)119 risk gradient (see Table 3), estimates from cannabis studies (including 

THC concentrations of 5ng/ml where risk estimates are highest) would suggest that the increase 

in crash risk be classified as “slight” (relative risk: 1-3), similar to the impairing effects of alcohol 

at a BAC between 0.1 and 0.5 g/L, which is at or below provincial administrative sanctions for 

alcohol impaired driving in most jurisdictions in Canada.  While limited, studies on the concurrent 

use of alcohol and cannabis suggest that their combined crash risk burden is greater than the use 

of either substance alone, though the interaction between cannabis and alcohol is not 

multiplicative.   
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Table 2: Systematic review and meta-analyses of observational studies of acute cannabis 

consumption and traffic crash risk (adopted from Preuss et al., 2021102) 

Review N Acute Cannabis 

Measurement 

Crash Risk Estimates 

Odds ratios (95% CIs) Participants Studies 

Asbridge et al. 2012 51,783 9 Whole blood, serum 

or plasma 

Self-report (within 2 

hrs crash) 

 

Overall: 1.92 (1.35-2.73) 

Injury: 1.74 (0.88-3.46) 

Fatal: 2.10 (1.31-3.36) 

 

Li et al., 2012 93,200 9 Whole blood, serum, 

or plasma 

Self-report 

Urine 

 

Overall: 2.66 (2.07-3.41) 

 

 

Elvik 2013 Not 

reported 

27 Whole blood, serum, 

or plasma 

Self-report 

Urine 

Saliva  

 

Injury: 1.10 (0.88-1.39) 

Fatal: 1.26 (0.88-1.81) 

Property: 1.26 (1.10-1.44) 

 

 

Rogberg and Elvik 2016 239,739 46 Whole blood, serum, 

or plasma 

Self-report 

Urine 

Saliva 

Prescription 

 

Overall: 1.36 (1.15-1.61) 

Fatal: 1.32 (1.08-1.62) 

 

Houstic et al. 2018 245,591 24 Whole blood, serum, 

or plasma 

Self-report 

Urine 

Saliva 

 

Overall: 1.89 (1.58-2.26) 

Collision: 1.95 (1.24-3.05) 

Injury: 2.16 (1.41-3.28) 

Fatal 1.73 (1.36-2.19) 
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Table 3: Relative risk of traffic-related serious injury or death for various substances with 

alcohol comparison (adapted from Hels et al. 2012119). 

Risk level Relative risk  Substance 

Slightly increased risk 1-3 0.1 g/L ≤ alcohol in blood < 0.5 g/L 

Cannabis (THC ~ 5 ng/ml) 

Benzodiazepines 

Antidepressants 

Antihistamine\s (weak) 

Sedative Hypnotics  

Medium increased risk 2-10 0.5 g/L ≤ alcohol in blood < 0.8 g/L 

Opiates 

Highly increased risk 5-30 0.8 g/L ≤ alcohol in blood < 1.2 g/L 

Multiple prescription medicine use 

Extremely increased risk 20-2000 Alcohol in blood ≥ 1.2 g/L 

Alcohol (lower levels) in combination 

with drugs 

Multiple prescription medicine use 
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Section 4: Perceptions of DIUC 
In this section, the literature on the attitudes and public perceptions of Canadians about the risks 

associated with DUIC is reviewed, and potential changes in attitudes and perceptions before and 

after cannabis legalization are assessed. Beyond a recognition that cannabis can impair driving 

performance and increase the chance of a crash, it is important to understand that DUIC also carries 

the potential for legal consequences, including fines, license suspension, and jail time. Why do 

public attitudes and perceptions matter? Scott et al. (2021) modeled the system of beliefs that can 

predict DUIC and found that intention to DUIC (or not to) was the largest predictor of future DUIC 

behaviour. In turn, this intention was influenced by participant attitudes towards cannabis, past 

engagement in DUIC, perceptions of whether it is the norm and their overall value system.120 As 

people develop attitudes and perceptions of cannabis, they form beliefs about what is safe and 

acceptable. If people believe that DUIC is unsafe, they are less likely to engage in this behaviour.121 

By understanding public attitudes towards DUIC, we can better understand which beliefs can lead 

to a higher rate of driving under the influence. 

 

Pre-Legalization Attitudes  

Public attitudes towards DUIC have been examined several times over the last 10 years.39,122–124  

In a survey conducted by Public Safety Canada in 2017, 81% of respondents reported that they 

believed that cannabis could impair driving abilities.124 The Canadian Cannabis Survey in 2017 

included questions on attitudes and found that 75% of Canadians believed that recreational 

cannabis impaired driving performance, which rose to 81% in 2018.125 Other surveys, such as ones 

commissioned by insurance companies or MADD, have found that between 68% and 86% of the 

public believed that cannabis impairs driving ability.126–129 When selecting reasons why Canadians 

believe that cannabis may impair driving, the most frequently selected reason was that cannabis 

slows reaction time and reduces one’s ability to concentrate.124  

 

Canadians were also concerned with the prevalence of DUIC. In the 2017 Public Safety Canada 

survey, 53% of respondents noted they were concerned about other drivers engaging in DUIC, and 

70% indicated that they believed DUIC would increase after legalization.124 Online polls reported 

higher numbers, with 86% of Canadians, indicating concern about increasing DUIC.130 In an 

online survey by the Angus Reid Institute in 2017, 65% reported that they believed there would be 

more cases of DUIC after legalization.131  

 

Changes in Attitudes Post Legalization 

Post legalization, limited research has examined changes in attitudes towards DUIC in Canada. In 

the iterations of the Canadian Cannabis Survey following legalization, there were some small 

changes in opinions on DUIC.  In the 2019 Canadian Cannabis Survey, 85% of Canadians reported 

believing that cannabis impairs driving, which then decreased to 83% of respondents in 2020.33,42 

An online survey found that 86% of Canadians felt that DUIC was unsafe.132 Generally, there was 
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little change in attitudes before and after legalization, where estimates ranged from 68% to 86%, 

although this variation before legalization was likely due to more data and surveys being available. 

The act of legalization itself was observed to influence attitudes among users of cannabis. In a 

qualitative study containing interviews with people convicted of DUIC, it was noted that 

participants felt that legalization was an indication that the government and many Canadians now 

see cannabis as being low or lower risk, not only to health, but also to driving.133 Similar findings 

have been observed in qualitative studies with youth.134  

 

Studies from the United States also offer insight on attitudes and perceptions linked to legalization. 

In Washington State, roadside surveys were conducted before legalization and one year afterward. 

Among drivers who tested positive for cannabis, before legalization 45% stated that cannabis was 

very likely to impair driving, compared to 17% one year after legalization. In comparison, among 

drivers who tested negative for cannabis, the perception that cannabis was very likely to impair 

driving increased from 52% before legalization to 56% after legalization.58 Finally, a study of 

youth perceptions noted that adolescents in states with legalized recreational cannabis held lower 

risk perceptions of cannabis.135   

 

Perceptions that Cannabis does not Impair Driving 

Although many Canadians believe that cannabis can impact a person’s ability to drive, there are 

many who believe that there is little to no risk in DUIC.  Prior to legalization, surveys find that 

between 8 and 15% of Canadians disagreed with the statement that DUIC impeded one’s ability 

to drive. 122,125 136,137 Following legalization, a slight decrease in these beliefs have been reported, 

where 9% of respondents in the 2019 Canadian Cannabis Survey reported that cannabis does not 

impair driving, and 7% in 2020.33,42 Related to this, in a 2019 survey, the most common reason 

Canadians engaged in DUIC was that they did not feel impaired by cannabis (80.4%). The second 

most common reason was that respondents believed they could drive carefully while under the 

influence (19.7%).42  Other reasons for DUIC included the need to go somewhere and there was 

no other transit available.124  

 

Another justification for engaging in DUIC is that cannabis affects people differently, such that 

regular users would not be impaired by cannabis, but that it would affect others who use less 

regularly.133,138 This comparative optimism can sometimes lead to the result where respondents 

admit to considering DUIC a concern, while also reporting DUIC themselves.124 Another factor is 

normative influences, where people who DUIC consider whether DUIC is acceptable and 

prevalent among their family and friends. People who engage in DUIC are also more likely to 

disregard the opinions of those who do not use cannabis.133 Finally, some Canadians believe that 

cannabis improves their driving, indicating that they believed cannabis made a person a more 

careful driver.124,133 124,139134,140  
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Attitudes towards Law Enforcement of DUIC 

Before cannabis legalization, Canadians expressed concern that police were not prepared for DUIC 

cases, and few Canadians indicated confidence in the ability of police to enforce DUIC laws. One 

online survey found only 19% of respondents believed that police would have the resources or 

equipment to catch drivers who were engaged DUIC after legalization.130 Another poll by the 

Angus Reid Institute noted that only 32% of Canadians were confident that police were prepared 

to catch drivers under the influence of cannabis.141 Similarly, only 26% of Canadians believed it 

was very likely someone would be stopped for DUIC,128 while an online survey found a high 

proportion of Canadians who were unsure if police could catch those engaging in DUIC.127 The 

Canadian Cannabis Survey noted a small increase in people reporting that they believed it likely, 

or extremely likely that a driver would be caught driving under the influence of cannabis, going 

from 23% in 2018 to 25% in 2019 immediately after legalization; however, this then dropped to 

24% in 2020.33,42,125 Similar patterns have been observed in other studies, including drivers 

previously convicted for DUIC. 129 142 58 

 

Finally, research has noted that people believe it is harder to tell if someone is under the influence 

of cannabis relative to alcohol.44 Often, comparisons are made between cannabis and alcohol, with 

people often indicating that they believe people are far more likely to be caught driving under the 

influence of alcohol and more likely to be punished.112,143 As such, it is unsurprising that 21% of 

Canadians indicated in an online survey that they believed that DUIC laws should be more relaxed 

compared with drinking and driving laws and, notably, 50% of cannabis users indicated this 

belief.137  

 

Factors Affecting Attitudes and Perceptions 
As with DUIC, many factors influence attitudes and risk perceptions towards DUIC. The main 

factors include age, sex, and cannabis use experiences. With respect to age, most studies find that 

youth and young adults (16 to 24 years) are much less likely to believe, relative to older adults, 

that cannabis either did not increase the chances of a collision or only increased it a little or was 

not a “big deal”.144 145 122 126 129 These perceptions may translate into future behaviour among 

youth. Colonna et al. (2021)146 investigated determinants of DUIC in youth and found several 

predictors of intention to DUIC in the future based on attitudes held by the youth. Youth who 

perceived DUIC as increasing collision risk or as being dangerous were less likely to have 

intentions to engage in it relative to those who perceived little or no risk.146 147 

 

Attitudes towards DUIC also vary between the sexes.47,148 Explanations for these differences draw 

on biology and the role of genetics, hormones, or anatomy which may impact absorption and 

mitigate the effects of THC. Rates of DUIC across genders may also be influenced by social and 

cultural determinants shaped by differences in upbringing, societal gender roles, and differences 

in identity.47 DUIC risk perceptions are typically higher among females, whereas risk taking 

behaviours have been noted to be higher in young males, which may contribute to higher rates of 
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DUIC in males.37 122 This has been a consistent finding in other surveys in Canada, as well as the 

United States.128,129,143,149  

 

Finally, attitudes towards DUIC are shaped by the respondents’ frequency of cannabis use. In the 

2017 Canadian Cannabis Survey, users who reported using cannabis three or more times a week 

were the least likely to believe that cannabis impaired driving (31%), whereas among occasional 

users, consisting of those who used more than once a month but less than three times a week, 

nearly 50% held this belief. Infrequent users, who used cannabis once a month or less, were the 

most likely to believe that cannabis impairs driving, at 75% agreement.122 This finding has been 

replicated elsewhere. 33,143 136  

 

Summary 
Overall, most Canadians believe that cannabis impairs driving to some degree, and the proportions 

holding these beliefs have not changed dramatically following legalization, with most estimates 

between 75% and 86% of Canadians indicating this belief. Perceptions, across surveys, showed 

greater variance within a given year than between years and can be viewed in Table 4, below. 

Confidence in the ability of police to enforce DUIC laws has remained low pre and post 

legalization. Opinions on cannabis and driving are influenced by demographic factors and patterns 

of cannabis use. Males, youth and young adults, and regular cannabis users are more likely than 

females, older adults and seniors, and occasional users, to believe DUIC is safe, and that cannabis 

does not impair driving performance. Those who perceive DUIC to impair their driving are less 

like to engage in DUIC than those who believe it has little or no effect or that they can manage the 

effects. Those who believe that there could be legal consequences to DUIC are less likely to DUIC 

than those who believe they will go unpunished.  These attitudes and perceptions are important to 

understand as they influence how people will behave and will aid us in understanding what 

influences people to engaged in DUIC. 

 

Table 4: Summary of DIUC risk perceptions pre- to post legalization 

 Pre Legalization  

(% of Canadians) 

Post Legalization 

(% of Canadians) 

Belief that Cannabis Impairs 

Driving 

68 - 86 % 83 – 86% 

Belief that Cannabis does not 

impair driving 

4 - 14 % 7-9% 

Belief that Police would be 

ready to catch drivers under the 

influence of cannabis after 

legalization 

19 - 47%  
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Belief that drivers under the 

influence of cannabis would be 

caught / stopped 

23 - 26% 24 – 25% 
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Section 5: Implications of legalization on cannabis-impaired driving and 

policing 
This section provides an overview of the impact of legalizing recreational cannabis on policing 

cannabis-impaired driving. Information in this area is constantly evolving and, as such, lacks clear 

answers; here we simply provide evidence to consider to inform discussion on this issue.  

After providing details on how DIUC is identified and policed in Canada, we then present factors 

to consider related to setting per se limits for blood cannabis concentrations while driving. We 

conclude with a short discussion about the optimal model for policing cannabis-impaired driving.  

The current policing model for cannabis-impaired driving in Canada 
Broadly, there are two possible ways police initially identify drivers who may be under the 

influence of Cannabis: by observation of erratic driving behaviour (i.e., slow driving, failure to 

maintain an appropriate following distance, swerving) leading to a more in-depth investigation 

(often employing the Drug Evaluation and Classification Program) or through random or targeted 

roadside screening of a drivers’ bodily fluids (blood, urine, saliva).  

The Drug Evaluation and Classification Program 

The Drug Evaluation and Classification Program (DECP), which was first used in Canada prior to 

the legalization of recreational cannabis, involves specially trained police officers called Drug 

Recognition Experts (DRE) employing a standardized and systematic procedure for determining 

whether a driver is impaired, whether impairment is due to the consumption of drug(s), and which 

drug(s) were consumed. All DRE are certified by the International Association of Chiefs of 

Police.150  

Police can demand drivers whom they reasonably believe to have drugs and/or alcohol in their 

body (not necessarily impaired) do a Standardized Field Sobriety Test (SFST),151 which includes 

three tests (walk and turn, one-legged stand, and ability to follow the officer’s finger with their 

eyes) and has previous been shown to reliably identify driver impairment by cannabis.152   

Drivers who fail the SFST may then be evaluated by a DRE or in some instances police may opt 

to apply a provincial administrative penalty and avoid a criminal law process.153,154 The 12-step 

procedure evaluates drivers according to physical, psychological, and clinical parameters.155 

Specifically, the DRE evaluation involves an: alcohol breath test, interview the arresting officer, 

interview with driver about health status, observation of physical characteristics including pulse 

and, balance test, walking/turning heel to toe, coordination, blood pressure, temperature, and pulse, 

pupil size under different light conditions, examination of muscle tone, and checking for injection 

sites. The results of the DECP evaluation must be validated by a positive blood, urine, or oral fluid 

test.22 If the DECP assessment suggests impairment, a blood, urine, or saliva sample is collected 

to confirm using toxicological analysis. A review of laboratory-based and field-based use of the 

DECP program found that DRE are generally able to accurately identify cannabis-impaired 

drivers.156 The process of conducing the SFST and DECP requires about two hours to complete.157  
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New laws and practices post-legalization 

As noted above, Bill C-46 amended sections of the Criminal Code related to drug-impaired 

driving, including creating a new criminal charge for driving with a blood drug concentration that 

is equal to or higher than a permitted concentration (the ‘per se limit’) for ten drugs, including 

cannabis, authorized roadside oral fluid testing, enabled law enforcement to more easily demand 

blood samples from drivers, and to permit police to demand breath samples for alcohol without 

suspicion.29 Additionally, funding was directed to increase the number of trained DREs across 

Canada with increased capacity to address potential changes in DUIC post-legalization.    

DUIC is currently defined on a ‘per se’ basis, meaning there are criminal charges associated with 

operating a motor vehicle within two hours of having a blood cannabis concentration of 2-5 ng 

THC /mL, greater than 5ng THC/mL, and greater than 2.5ng/mL with greater than 50mg 

alcohol/dL. Blood concentrations at or above the stipulated limits is considered a criminal offence. 

(This is the same way as driving under the influence of alcohol is defined in Canada.) Per se limits 

define the offence of DIUC as operating a motor vehicle with a blood concentration of THC above 

certain thresholds, not whether the presence of the drug in a driver’s body is known to have caused 

impairment. This is unlike DRE detection, which requires both identifying the presence of a drug 

(like per se limits) and that the drug has caused impairment, as evidence by validated behavioural 

and physiological characteristics. 

Individual per se limits stipulate the maximum permissible blood drug concentration for each of 

the seven types of drugs: cannabis, depressants, stimulants, inhalants, hallucinogens, dissociative 

anaesthetics, and narcotic analgesics. Anyone found to have a blood concentration more than the 

limits set for drugs, the existing limit for alcohol (80mg/100mL blood), or a combination of alcohol 

and drug(s) within two hours of driving can be charged with an offence, irrespective of whether 

the drug has impaired their ability to drive safely.29 While these limits are evidence-based, as 

discussed below, the variation in impairing affects of cannabis due to a variety of factors means 

that these limits do not correspond to the same level of impairment (if at all) for all drivers.  

Furthermore, the new legislation authorizes police to compel a bodily fluid sample, currently an 

oral fluid sample, from drivers with a reasonable suspicion of having prohibited drugs in their 

body. Refusal to provide a bodily sample, an SFST demand, DRE demand, or any unlawful 

demand is considered commensurate with impairment and therefore carries the same punishment 

as exceeding per se limits. The Draeger DrugTest 5000 and the Abbot SoToxa™ Oral Fluid 

Collection Device were approved for testing saliva for cannabis by the Department of Justice on 

the advice of a panel of toxicologists and traffic safety experts.158 Police can use this device to 

collect saliva from drivers and quickly tests for the presence of some drugs, typically within 10 to 

15 minutes. This ‘point-of-contact’ (POC) test can be administered on the roadside under direct 

supervision (unlike urine tests) and without medical training (unlike blood tests), much like 

breathalyzer tests are used to detect alcohol impairment.157  Consequently, there is minimal risk of 

contamination.159  The POC oral fluid testing regime is (comparatively) easily administered and 
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able to identify drivers that may have exceeded per se limits, due to the strong correlation between 

oral fluid and blood drug concentrations.160 

What should the cut-points for detection of cannabis be? 
Cut-points are the concentration that distinguish positive drug tests from negatives. A THC 

concentration of 25ng/mL of oral fluid or greater is positive and the cut-point for blood samples is 

2ng/mL of blood. Neither oral fluid nor blood drug testing measures impairment per se, but simply 

the concentration of THC in a driver’s body. Logically, cut-points should correspond to driver 

impairment, but this is difficult for reasons explained below. Consequently, there are several 

considerations when choosing appropriate cut-points.  

Cut-points for cannabis (the limits defined by per se laws) are chosen by balancing the need for 

sensitivity (the ability to correctly identify drivers impaired by cannabis) and specificity (the ability 

to correctly identify drivers not impaired by cannabis). Detection levels that are too high lack 

sensitivity, meaning that drivers who consumed enough cannabis to be impaired would test 

negative (false negatives) and levels that are too low lack specificity, meaning drivers who have 

low concentration of cannabis (i.e., too low to cause impairment, residual cannabis due to chronic 

use) would be unduly penalized (false positives). Put another way, detection levels must balance 

the public health risks posed by cannabis-impaired drivers with the risk of unduly charging 

individuals with DIUC when they are not impaired, even though they have a non-zero 

concentration of THC (or psychoactive metabolite).  

Like alcohol, detection levels for cannabis vary by jurisdiction and driver class (e.g. Learners 

license holder).161 It is difficult to determine appropriate per se limits (those which reliably indicate 

impairment) because of the poor correlation blood cannabis concentration and level of 

impairment.21 The level of impairment appears to peak after drivers’ blood THC concentration 

peaks,162,163 further complicating the implicit link between per se limits (based on blood THC 

concentrations) and impairment. The complex pharmacokinetic processes that govern cannabis 

metabolism and variation among drivers; age, sex, body size, mode of use, history of use, 

concentration of THC, amount consumed, etc. make it difficult to identify minimum THC 

concentrations that are associated with impairment. To further complicate the issue, THC and 

metabolites have been detected in the brain tissue of individuals involved in fatal motor vehicle 

collisions when no longer detectable in blood.164 This suggests that cannabis may have impairing 

affects after it is no longer detectable in the blood, however, researchers did not examine whether 

these individuals were responsible for the collision or the (potential) impact that cannabis played 

in the collision.  

What is the optimal model? 
There is no clear evidence of which model of detection and policing DIUC is preferable at 

present.22 As such, we simply summarize the strengths and weaknesses of DECP versus road-side 

oral fluid testing (Table 5) and highlight two factors to consider related to optimizing policing of 

cannabis-impaired driving. It is essential that blood be drawn as soon as possible after the 
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appropriate legal threshold for taking blood has been met.165 Importantly, there is much needed 

evidence on the length of time required for THC and metabolites to clear the body when cannabis 

is consumed via methods other than smoking (i.e., edibles, butane hash oil, shatter).165 What 

impact does the consumption of cannabis via these methods have on driver impairment and our 

ability to detect cannabis in drivers?  

Table 5: Strengths and weaknesses of Drug Evaluation and Classification Program and 

roadside oral fluid testing 

 Strengths Weaknesses 

Drug Evaluation 

and Classification 

Program 

• Assesses driver impairment, 

rather than simply the 

presence of a drug 

• Can assess a range of 

impairing substances across 

seven drug classes 

• Requires specially trained and 

certified officers to administer 

program, which are lacking in 

rural areas 

• Costly in terms of training and 

officers’ time 

• Long potential lag time 

between substance use and 

officer assessment of driver 

impairment 

• Challenges obtain court 

convictions 

Roadside oral fluid 

testing 

• Quick process, point-of-

contact (10-15 minutes) 

• No specialized training or 

medical expertise required 

 

• Limited number of drugs 

included 

• Does not measure impairment 

(drug presence only) 

 

Conclusion 
This report examined the issue of cannabis legalization in Canada and its potential impact on 

cannabis-impaired driving. Primary studies from the last five years (2016-2021), as well as 

systematic reviews and meta-analyses, and reports from government/NGOs, informed this report.  

Our review of the evidence indicates the following in response to the research questions: 

• Trends in driving behaviour point to a slight to moderate increase in DUIC in Canada and 

other jurisdictions following the legalization of recreational cannabis use. 

 

• The belief that cannabis impairs driving increased, slightly, post-legalization. However, 

other DUIC related perceptions or beliefs, including the belief that drivers under the 

influence of cannabis have a low likelihood of being caught or punished, remained.  
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• Collectively, the epidemiological evidence points to significant, though small to moderate, 

increase in crash risk resulting from acute cannabis use. The experimental literature 

confirms the impairing effects of cannabis on psychomotor and cognitive tasks related to 

driving, including memory, attention, information processing, tracking performance, fine 

motor coordination, and reaction time, among others, which are comparative to driving 

performance deficits produced by blood alcohol concentrations in the range of 0.04% to 

0.06% BAC.  

 

• The threshold of ≥5ng THC/ mL of blood appears to be an appropriate point where 

increased driver impairment and crash risk are observed, with thresholds of ≥2.5ng THC/ 

mL of blood when used concurrently with alcohol.  

 

Moving forward it is important that evidence continues to be collected to assess trends in DUIC, 

crash rates, and driver risk perceptions post-legalization. This requires well-designed case-control 

studies to assess crash risk, coupled with provincial roadside surveys and self-report surveys of 

Canadians to examine DUIC rates, and risk perception. This primary research must be coupled 

with the regular surveillance of cannabis-related injuries, hospitalizations and fatalities involving 

drivers. Together, this evidence will inform federal and provincial government agencies in the 

appropriate evaluation and review of former Bills C-45 and C-46. 
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