
QUÉBEC 
WELCOME TO THE 2018 CCMTA ANNUAL MEETING

BIENVENUE ASSEMBLÉE ANNUELLE 2018 DU CCATM 



Cannabis & Motor Vehicle Crashes 
What is the Evidence? 

Jeff Brubacher, MD, MSc, FRCPC(EM) 

University of British Columbia 

CCMTA – June 2018 



Objectives 

• How do we know alcohol causes crashes? 

• What does cannabis impairment look like? 

• What is known about cannabis & MVC risk? 

• Why is cannabis so hard to study? 

• BC research on cannabis and crash risk. 

• How can cannabis and driving be monitored? 

• What will happen with legalization?  

 



Alcohol and Crash Risk - 101 





Case Control 
 

Alcohol 
 

a c 

 

No Alcohol 
 

b d 

“Odds Ratio” = (a/b) / (c/d) = ad / bc 
 

Compares the odds of testing positive for alcohol  
in drivers in a crash with that in control drivers 

Or 
The likelihood of crashing in alcohol positive versus alcohol negative drivers 



BAC 

Risk  
of Crash 

Grand Rapids Study, 1962 – 63 



What does cannabis impairment look like? 





Cannabis Impairment 

• Receptors throughout CNS 

• Mediate inhibition 

• Euphoria and relaxation 

• Panic and paranoia  

• Altered time sense 

• Attention deficits 

• Slow information processing 

• Impaired coordination  

• Slowed reactions 

 
Busquets-Garcia, 2015 



Ramaekers: on the road driving test 

Whole blood THC of 3 ng/mL ≈ BAC of 0.05% 
5 ng/mL ≈ BAC of 0.08% 



Can drivers compensate?  



What do we know? 



Risk = 1.92 

Risk = 1.65 



Case Control 



Cases 
 
Belgium   348 
Denmark   839 
Finland     54 
Italy   676 
Lithuania   385 
Holland    188 
Total  2490 
 
Controls  15832 
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breathe test 
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7176 

7397 
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6190 

792 (20.4%) 

534 (13.7%) 

1207 (16.3%) 

529 (7.2%) 

Cases Controls 





Problems with the NHSTA study 

• High refusal rate in both cases and controls 

• Included mostly minor crashes (2/3 PDO) 

• Counted very low THC levels as positive 

• High levels of drug screening in Virginia Beach 
since it is near a military base 



OR = 1.36 





Why is cannabis so hard to study? 

THC 

Risk  
of Crash 



Which body fluid? 



Smoked Cannabis 

• Deposited in oral cavity 

• Rapidly absorbed from 
lungs into blood 

• Blood carries THC to brain 

• Equilibrium between 
blood and brain 

• THC is stored in fat 

• Metabolized to COOH-
THC 

• Eliminated in urine 

 

 

 



 

Test 
 

 

Interpretation 

Positive urine (COOH-THC) Marijuana use in last month 

Saliva THC positive Marijuana smoked <2 d ago* 

Saliva THC level Poor correlation with blood THC 

Saliva THC + CBD / CBN Marijuana smoked < 13 h ago 

Blood THC positive Marijuana use in last week* 

Blood THC > 2 Marijuana use in last 4 hours 

Blood THC > 3, 5, 7, etc Correlates with impairment 
especially in occasional users 

Postmortem blood THC Complex postmortem changes 
Postmortem > premortem levels 



Timing is important 



Which comparison group? 



What Outcome? 



Other Risk Factors 



Cannabis and Motor Vehicle Crashes:  
A Multicentre Culpability Study. 
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What is a culpability study? 

Case Control 



1. Road Type 

2. Driving conditions 

3. Vehicle Condition 

4. Unsafe driving actions 

5. Contribution from others 

6. Type of Collision 

7. Difficulty of task 

 



Vancouver General 

Royal Columbian 

Kelowna General 

Victoria General 



T = 0 min. 

T < 90 min 

T = 3 hours 

All drivers of car or light truck  
Blood obtained within 6 hours of crash 
Police crash reports available 



Patient Flow Chart 

  3149 = Injured drivers with bloodwork 

 3006 = Eligible drivers 

142 missing crash times or 
later than 6 hours 

2319 = matched to police records 

687 = no matching police records 

1825 
 

1178 (65%) = Culpable 

494 = indeterminate culpability 



Demographics 



Toxicology Results 



Adjusted Risk Estimates 





Interpretation 

• There is little evidence that drivers with THC 
<5 ng/mL have increased crash risk. 

• Cannabis, at higher levels (THC > 5ng/mL), is 
likely associated with increased risk. 

• Other recreational drugs and impairing 
medications do increase crash risk. 

• Alcohol remains our biggest problem. 

 



How can we monitor cannabis use? 



Roadside Surveys 

Pros 

– Quick (lots of samples) 

 

Cons 

– Refusals 

– Cost 

– Use saliva not blood 

– Not for continuous 
monitoring 

– Relevance? (no crashes) 

 



Coroner’s series 

Pros 

– Uses blood 

– Relevant population 

 

Cons 

– Few samples 

– Post-mortem changes 

– Selection bias? 

 



Police crash reports 

Pros 

– Inexpensive 
(administrative data) 

– Relevant population 

 

Cons 

– Police have difficulty 
recognizing drivers who 
used cannabis 

 



Police do not recognize drivers who 
use cannabis 



Injured drivers 

• Pros 

– Relevant population 

– Use blood 

– Timing (soon after crash) 

– More cases than coroners 

– Could become part of 
routine care 

• Cons 

– Cost and logistics 

– Fewer cases than with 
roadside surveys 



Demographic and regional variation of 
drug impaired driving in Canada 

British Columbia 
Victoria 
Vancouver 
New Westminster 
Kelowna 

Alberta 
Calgary 
Edmonton 

Saskatchewan 
Saskatoon 

Manitoba 
(Winnipeg) 

Ontario 
Toronto 
Ottawa 

Quebec 
(Montreal) 
(Quebec City) 

Maritimes 
(Halifax) 
(St John’s) 



What will happen with legalization? 



Marijuana was legalized in 
Washington state in Dec 2012 
 
A per se  limit for THC of 5 ng/mL 
was introduced at the same 
time. 
 
Following legalization there was 
a 50% increase in the prevalence 
of THC in drivers involved in fatal 
crashes. 
  
The increase started about 9 
months after legalization. 





Colorado legalized marijuana in 
November 2013 
 
They also introduced a 5 ng/mL 
per se limit for THC 
 
They reported a 92% increase in 
cannabis-related traffic deaths 
between 2010 and 2014  
 
And a 32% increase in traffic 
deaths in just one year (2014) 





Number of registered medical marijuana users 

July 2009 

Percentage of drivers in a fatal crash who had used marijuana 

July 2009 



Compassion club - 1997 

Commercialization of medical marijuana 



More marijuana less alcohol 

The first full year after coming 
into effect, legalization is 
associated with an 8-11 percent 
decrease in traffic fatalities. 



Or … more marijuana with alcohol? 



Summary 

• Legalization might result in more drivers using 
cannabis & more cannabis related crashes.  

• The proposed per se laws might deter people 
from driving after using cannabis. 

• Maybe the number of drivers who use cannabis 
has already peaked. 

• There might be a substitution effect and fewer 
drinking drivers. 

• Or maybe more drinking drivers will also use 
cannabis. 
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