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THC-positive cases (no other drugs or alcohol detected) showed an elevated relative risk compared to 

drug free drivers suggesting increased crash risk with recent cannabis use.  When alcohol or other 

psychoactive drugs were also present this crash risk increased substantially.  Recent use of cannabis 

therefore appears to be associated with an increased risk of a fatal car crash similar to a BAC of 0.10 

g/100 mL. 

INTRODUCTION 

The most controversial aspect of the involvement of drugs in accident causation is that of cannabis.  

Previous reports using responsibility analysis of Australian drivers have relied on coroners records in 

which forensic laboratories only measured the inactive form of cannabis (carboxy-∆9-THC).  

Following the use of cannabis, this species is present in blood for up to several days and therefore its 

presence cannot be used to imply recent use of cannabis, and therefore likely impairment.  Those 

studies show an odds ratio of a control driver of close to 1.0, implying no increase in risk for a 

cannabis user.  Since 1998, most Australian forensic laboratories have measured THC in fatal road 

crashes.   

While alcohol over-involvement has been demonstrated by a number of epidemiological studies, 

there are only a relatively few that have clearly demonstrated the risk of crashes while using 

cannabis.  This presentation reviews the evidence of the involvement of cannabis in road crashes 

and includes the results of a major Australian study conducted over several years that has examined 

the over-representation of drugs in fatal road crashes.  The authors have used a form of 

responsibility analysis to provide a measure of involvement of cannabis and other drugs in about 

3400 fatal crashes (1). 
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METHODOLOGY 

The method involves establishing the responsibility or culpability of the driver using strict scoring 

guidelines in the absence of laboratory data on the presence or absence of drugs.  Drivers who were 

involved in accidents in which significant mitigating factors were identified (other than a drug) were 

given a score which placed them into a “contributory” group.  When a number of mitigating factors 

were identified, the drivers were placed into the “non-culpable” group.  This model has been 

previously validated for alcohol involvement in fatal crashes. 

Drugs that contribute to accident causation would be expected to show an over-representation of 

drivers in the culpable group compared to the non-culpable group. Thus, the culpability ratio would be 

expected to be larger than the control drug-free group if drugs are having an adverse effect on driver 

performance.  This was confirmed in the paper by Robertson & Drummer (1).  The odds ratio (OR) for 

alcohol from 0.01 to 0.049 gram/100 mL (%) is the same as the control group, but at higher BACs 

proportionally higher relative risks are seen.  At BACs above 0.15% the OR is 24. 

Drivers killed in road traffic crashes were subject to a full toxicological investigation including 

immunoassay screens for drugs of abuse.  Cannabinoids were confirmed for the presence of 

tetrahydrocannabinol (THC) in blood using GC-MS.  All other drugs were confirmed in blood by 

conventional toxicological procedures. 

Responsibility analysis was used to assess the contribution of drugs in traffic accidents involving 

fatally injured drivers killed in the Australian States of Victoria (1990-1999), Western Australia 

(1991-93 & 1995/96 & 1997/98&1999), and New South Wales (1990-92, 1995-98 & 1999).  The 

Victorian Institute of Forensic Medicine, VicRoads, Austroads and the NSW Roads and Traffic 

Authority funded these studies.  Coroners records were kindly made available by the respective 

agency. 

Statistical analyses for assessing differences in culpability ratios between groups were calculated by 

dividing the culpability ratio for a drug group to the drug-free culpability ratio.  This odds ratio was 

analysed statistically using Fisher’s Exact test and logistic regression. 



3 

RESULTS 

The database of ~3400 cases comprised of ~1400 Victorian, ~1300 NSW and ~700 Western 

Australian cases.  Single vehicle crashes comprised about 50 % of all cases. 

Drugs were found in 25 % of all cases.  Alcohol over 0.05 % was detected in 29 % of cases.  The 

incidence of cannabis during this period has ranged from 13-19 %.  In recent times the prevalence of 

cannabis use has seemingly increased.  In Victoria, the incidence was about 13 % in the early 1990s, 

however in the period 1998-2000 the incidence of cannabis in over 500 drivers killed in traffic crashes 

was 15 %.  In 1999, the incidence in NSW, Western Australia and Victoria was 19, 17 and 15 %, 

respectively.  

In all cases recorded in our database to end 1999, THC was present in 57 cases in which no other 

psychoactive drug or alcohol was detected.  The median THC concentration was 8 ng/mL with a range 

from 1 to 228 ng/mL.  The approximate incidence of other drugs in THC-positive cases was alcohol 

(44 %), opiates (13 %), benzodiazepines (13 %) and amphetamines (8%).  A further 65 cases 

contained alcohol and cannabis (as THC). 

THC-positive cases (no other drugs or alcohol detected) showed an odds ratio of 3.0 compared to drug 

free drivers suggesting an increased crash risk (see Table 1).  When alcohol was combined with THC 

the risk increased to 19 (P<0.05).  This high risk remained when all cases with alcohol or other 

psychoactive drugs were present.  All drivers with positive alcohol concentrations (over 0.01 % and no 

other drugs) produced an odds ratio of 5.7 (P<0.05). 

DISCUSSION 

Much is made of earlier studies using some form of culpability analyses and how these have 

generally shown little or no increase in risk in having a crash with cannabis positive drivers.  

Analysis of Australian fatalities before 1998 showed that THC was rarely measured and therefore it 

would not be appropriate to use those studies to define the role of cannabis in road trauma. 

Other studies investigating the role of drugs in crash risk have previously been reviewed.  Those 

studies tend to “suggest that marijuana-users are more likely to be responsible for their crashes than 
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drug-free drivers” (2-5).  In contrast, another study found little evidence for any causal role for 

cannabis, although numbers of drivers were small (6). 

 

Table 1  Responsibility Analyses in Fatally-Injured Drivers 

Drug Group Total Culpable Not 

Culpable

Ratio Odds Ratio 

Drug negative cases 1588 1209 372 3.25 1.0 

Alcohol only (over 0.05%) 793 720 39 18.5 5.7* 

Psychotropics (no alcohol) 481 391 68 5.8 1.8* 

Psychoactive drugs + alcohol 323 302 13 23.2 7.1* 

THC –only1 56 49 5 9.8 3.0 

THC + alcohol 65 62 1 62 19* 

Carboxy-THC only2 106 68 26 2.6 0.8 

Stimulants only 53 43 5 8.6 2.6 

Benzodiazepines only 34 27 6 4.5 1.4 

Opioids only 57 46 11 4.2 1.3 

1 THC detected in blood and no other drugs including alcohol. 
2 Cases positive to carboxy-THC, but not positive to THC in blood 

* P<0.05 Fishers Exact Test 

The data presented shows a strong trend for an increase in risk of crashes for drivers who had 

recently consumed cannabis, somewhat similar to a BAC of between 0.05 and 0.10 %.  It is of 

interest that drivers positive to cannabis metabolite, but not positive to THC in blood, showed an 

odds ratio very similar to a drug-free driver.  This further confirms that past use of cannabis does 

not increase accident risk and means that laboratories must measure THC in blood to provide any 

useful evidence of possible driver impairment. 

The most significant increases in crash risk were seen with drivers using any combination of 

psychoactive drug or a drug combination with alcohol.  Noteworthy in this group were drivers using 

cannabis and alcohol showing an odds ratio of well over 10 (P<0.05). 

In conclusion, the analysis of some 3400 fatally-injured drivers using responsibility analysis has 

shown that drivers using cannabis with detectable THC in blood have a three-fold higher risk of 
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being killed in a crash than drug-free drivers.  The risk is further increased when other psychoactive 

drugs or alcohol have also been used. 
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