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Abstract 
Go to: 

1. Introduction 

Accidents are the fifth leading cause of death in the US; nearly half are motor vehicle accidents, 

which according to the Fatality Analysis Reporting System (FARS) killed 38,588 people in 2006 

alone.1 Motor vehicle accidents are the nation’s leading cause of death in those under 30.2 The 

contribution of drugs of abuse to this accident rate has attracted increasing attention in recent 

years because of the dramatic increase in drug use. In 2002, the National Survey on Drug Use 

and Health (NSDUH) estimated that 22 million Americans—9.4% of the population—have a 

substance use or dependence problem. As marijuana is the most commonly used drug of abuse, 

having been tried by 40% of the population,3 and is also smoked most commonly in the age 

group that also has the most road traffic accidents, the contribution of marijuana smoking to road 

traffic accidents is of great concern to both governments and clinicians responsible for 

counseling patients with substance abuse problems. Moreover, given the paucity of data 

supporting marijuana’s acute toxicity, the most serious possible consequence of acute cannabis 

use is a road traffic accident from driving while intoxicated.4 The very high cost of crashes, both 

human and financial, underlines the importance of understanding the extent to which marijuana 

use contributes to such accidents. The purpose of this paper is to review the scientific evidence 

on the effects on driving while intoxicated with marijuana and contrast this with the effects of 

alcohol intoxication. 

Go to: 

2. Epidemiology of marijuana smoking and road traffic accidents 

The rising prevalence of cannabis use, its increased availability and potency,5 lower prices, 

widespread social tolerance, and earlier age of onset of use have combined to increase the 

number of users and hence the number of people subject to cannabis use disorders.6 Peak 

initiation is at age 18, and ten years later, 8% of users are marijuana-dependent.7 Most cannabis 

use is intermittent and time-limited, however; users generally stop in their mid-to-late 20s, and 

only a small minority continue in daily use over a period of years.8 

Young people also account for a disproportionate number of road traffic accidents. According to 

the National Center for Statistics and Analysis, the fatality rate for teenagers is four times that of 

drivers age 25 to 69, and drivers under age 25 account for a quarter of all traffic fatalities.9 Risk 
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factors for having a fatal traffic accident include being a young man, having psychological 

characteristics such as thrill-seeking and overconfidence, driving at excessive speed, driving late 

at night, failing to wear a seatbelt, and lacking familiarity with the vehicle.10 The risk factors for 

adolescent marijuana use are somewhat overlapping—delinquency (vandalism, shoplifting, 

joyriding etc.), poor school performance, and substance use by self and peers.11 

The National Highway Transportation Safety Administration (NHTSA) reported that in 25% of 

all motor vehicle crash fatalities, the driver had a blood alcohol concentration (BAC) of 0.01 

g/dL (one eighth the legal limit) or greater, and in 21-year-old drivers, that figure rose to 

39%.12 Drivers with a previous DWI (“Driving While Impaired”) conviction were responsible for 

7.2% of all crashes involving alcohol. 

In comparison, the percentage of road traffic accidents in which one driver tested positive for 

marijuana ranges from 6% to 32%.13, 14 In one study, 9.7% of cannabis smokers reported having 

driven under the influence in the previous year; those who did drove while intoxicated an 

average of 8.1 times during the year.15 Among those who seek treatment for cannabis problems, 

more than 50% report having driven while “stoned” at least once in the previous year.16, 17 
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3. Studies relevant to marijuana and smoking 

Three types of studies are generally performed to help assess the risk that smoking marijuana 

may increase the probability of having a fatal traffic accident. The first are cognitive studies that 

measure the effects of smoking marijuana on cognitive processes that are considered to be 

integral to safe driving. The second are experimental studies on the collision risk of people under 

the influence of marijuana. The third are descriptive and analytic epidemiological studies on the 

relationship between cannabis use and accidents, usually performed through drug testing of 

injured drivers. 

3.1 Cognitive studies 

Attentiveness, vigilance, perception of time and speed, and use of acquired knowledge are all 

affected by marijuana;18–21 in fact, a meta-analysis of 60 studies concluded that marijuana causes 

impairment in every performance area that can reasonably be connected with safe driving of a 

vehicle, such as tracking, motor coordination, visual functions, and particularly complex tasks 

that require divided attention,22 although studies on marijuana’s effects on reaction time have 

been contradictory.23 Similar conclusions have been reached by other reviewers.2 Worse still, 

marijuana and alcohol, when used together, have additive or even multiplicative effects on 

impairment.24 Consequently, on the basis of cognitive studies, it seems reasonable to propose that 

smoking marijuana may increase the risk of having a fatal traffic accident. 

Alcohol at 0.75 g/kg (slightly less than four standard drinks) causes high levels of impairment in 

psychomotor performance and medium-to-high levels of impairment in such tasks as critical 

flicker fusion and short-term memory.25 Alcohol impairs pursuit tracking, divided attention, 

signal detection, hazard perception,26–28 reaction time, attention, concentration, and hand-eye 

coordination.29, 30 
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Alcohol also reduces the perceived negative consequences of risk-taking,31 which can increase 

willingness to take risks after drinking,32 the amount of risk-taking behavior while driving, even 

at low alcohol doses,33and the incidence of road traffic accidents while driving 

drunk.34, 35 However, there is considerable variability in the effects that alcohol can have on 

people—the same dose may have different effects not only on different individuals, but also in 

the same individual on different occasions, because of other factors such as gender, body mass 

index, age, drinking habits, time of day, stomach contents, genetics, stage of the menstrual cycle, 

and environmental factors.36 

3.2 Experimental research (driving and simulator studies) 

Experimental research measures the potential risk of an accident using a driving simulator or 

driving course. 

3.2.1 Studies that do not show impairment 

Surprisingly, given the alarming results of cognitive studies, most marijuana-intoxicated drivers 

show only modest impairments on actual road tests.37, 38 Experienced smokers who drive on a set 

course show almost no functional impairment under the influence of marijuana, except when it is 

combined with alcohol.39 

Many investigators have suggested that the reason why marijuana does not result in an increased 

crash rate in laboratory tests despite demonstrable neurophysiologic impairments is that, unlike 

drivers under the influence of alcohol, who tend to underestimate their degree of impairment, 

marijuana users tend to overestimate their impairment, and consequently employ compensatory 

strategies. Cannabis users perceive their driving under the influence as impaired and more 

cautious,40 and given a dose of 7 mg THC (about a third of a joint), drivers rated themselves as 

impaired even though their driving performance was not; in contrast, at a BAC 0.04% (slightly 

less than two “standard drinks” of a can of beer or small 5 oz. glass of wine; half the legal limit 

in most US states), driving performance was impaired even though drivers rated themselves as 

unimpaired.41 Binge drinkers are particularly likely to rate themselves as unimpaired, possibly 

because they tend to become less sedated by high doses of alcohol.42 

This awareness of impairment has behavioral consequences. Several reviews of driving and 

simulator studies have concluded that marijuana use by drivers is likely to result in decreased 

speed and fewer attempts to overtake, as well as increased “following distance”. The opposite is 

true of alcohol.43 One review of eight driving simulator studies and seven on-road studies44 found 

that cannabis use was associated with either poor lane control41, 45–48 or slower driving that 

successfully maintained lane control.49–51 In seven of ten studies cited, cannabis use was 

associated with a decrease in driving speed despite explicit instructions to maintain a particular 

speed, whereas under the influence of alcohol, subjects consistently drove faster. Two simulator 

studies showed that the tendency to overtake was decreased with cannabis use but increased with 

alcohol.52,53 One simulator study and two on-road studies examining car-following behavior 

concluded that cannabis smokers tend to increase the distance between themselves and the car in 

front of them.41, 45 Other studies have found no adverse effects of marijuana use on sign 

detection,49 a sudden lane-changing task,43 or the detection of and response to hazardous events.48 

3.2.2 Studies that show impairment 
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Not all deficits can be compensated for through the use of behavioral strategies, however. Both 

alcohol and marijuana use increase reaction time and the number of incorrect responses to 

emergencies.43 Drivers under the influence of marijuana were not able to compensate for 

standard deviation of lateral position (SDLP, a measure of staying within lane), which increased 

with increasing doses of THC. This is a measure that is not subject to conscious compensatory 

mechanisms in the way that other aspects of driving are. Other studies have found poorer 

monitoring of the speedometer under the influence of marijuana,54 increased decision time when 

passing,52 increased time needed to brake when a light suddenly changes,55 and increased time to 

respond to a changing light45, 56 or sudden sound.57 Drivers also crashed more frequently into a 

sudden obstacle on a high dose of marijuana, although this did not happen at a low dose.45 

Meta-analyses of over 120 studies have found that in general, the higher the estimated 

concentration of THC in blood, the greater the driving impairment, but that more frequent users 

of marijuana show less impairment than infrequent users at the same dose, either because of 

physiological tolerance or learned compensatory behavior. Maximal impairment is found 20 to 

40 minutes after smoking, but the impairment has vanished 2.5 hours later, at least in those who 

smoke 18 mg THC or less (the dose often used experimentally to duplicate a single joint).58, 59 

With increasing doses of alcohol, however, there is general dose-dependent lowering of both 

sustained attention and overall attentional capacity, with consequently more concentration paid 

to the main component of a complex skill (steering, for example), and less and less attention paid 

to secondary tasks (such as speed or driving skill). Functional imaging on the effects of 

increasing doses of alcohol up to a BAC of 0.08% in simulated driving has demonstrated that 

orbitofrontal areas (subsuming judgment) and motor areas are affected first, then cerebellar areas 

controlling coordination show functional deterioration, and finally, at high doses, global 

cognitive networks and simulated driving performance are impaired.60 

Interestingly, three reports indicate that chronic marijuana smokers are less susceptible to 

impairment from alcohol on some measures compared with nonsmokers or infrequent smokers. 

As far back as 1970, Reese Jones noticed that alcohol’s effects were diminished in heavy 

cannabis smokers.61 A subsequent study showed that regular cannabis smokers demonstrate less 

of a decrement in peripheral signal detection under the influence of alcohol than do infrequent 

users,62 and a later study still found that regular cannabis users given alcohol alone showed less 

of a decrement in tracking accuracy and dizziness ratings than infrequent users given the same 

alcohol dose.63 The reason for this is unclear, but is hypothesized to result from either 

pharmacological or behavioral cross-tolerance between marijuana and alcohol. 

3.2.3 Summary of experimental studies 

It appears that cannabis use may impair some driving skills (automatic functions such as 

tracking) at smoked doses as low as 6.25 mg (a third of a joint), but different skills (complex 

functions that require conscious control) are not impaired until higher doses, and cannabis users 

tend to compensate effectively for their deficits by driving more carefully. Unexpected events are 

still difficult to handle under the influence of marijuana, however, and the combination of low-

dose alcohol and low-dose cannabis causes much more impairment than either drug used 

alone.48, 64, 65 Alcohol appears to impair tasks requiring cognitive control more than it does 

automatic functions, whereas marijuana at a comparable dose impairs automatic functions more 

than those requiring cognitive control. Together, the effects on impairment are additive and may 
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even be synergistic. Chronic marijuana smokers are less impaired by both alcohol and marijuana 

than would be expected, however. 

3.3 Epidemiologicalstudies 

One weakness of driving studies is that subjects are aware of being observed and assessed, so 

such studies are generally a better measure of what drivers are capable of doing rather than what 

they actually do. Epidemiological studies attempt to assess the actual risk that a driver may cause 

an accident under the influence of a drug, relative to that of a sober person driving under similar 

conditions. The relative risk is expressed in the form of an “odds ratio” (OR), which is the 

multiplier for the increased accident risk from driving under the influence of marijuana. Two 

approaches are taken. The first is culpability studies, which classify drivers who have crashed 

according to their degree of responsibility for the crash, then compare drug use in each category. 

If there is greater use of the drug in those culpable for crashes, then the drug is judged to be 

responsible for a greater crash risk. The second is case control studies. We will discuss both in 

turn. 

3.3.1 Culpability studies 

3.3.1.1 Studies that do not show culpability 

Some reviewers have concluded that there is no evidence that cannabis alone increases the risk 

of culpability for crashes, and may actually reduce risk.66 Drummer’s review of blood samples of 

traffic fatalities in Australia found that drivers testing positive for marijuana were 

actually less likely to have been judged responsible for the accident.67 Several other studies have 

found no increase in crash risk with cannabis.68–70 Williams’ California study of 440 male traffic 

accident deaths found that while alcohol use was related to crash culpability, cannabis use was 

not.71 Terhune’s study of 1882 motor vehicle deaths calculated an OR of 0.7 for cannabis use, 7.4 

for alcohol use, and 8.4 for cannabis and alcohol use combined.68 Lowenstein and Koziol-

McLain’s study of 414 injured drivers admitted to a Colorado E/R found an OR of 1.1, indicating 

that marijuana use was not associated with increased crash responsibility.72 Drummer’s later and 

more extensive ten-year study of 3400 traffic fatalities in three Australian states found that 

drivers with blood THC levels less than 5 ng/mL, and those with only carboxy-THC present 

(THC-COOH, a metabolite that is excreted in the urine for weeks and is thus more likely to 

indicate past use than current use), had an OR of 1.0, but those with serum levels greater than 5 

ng/mL had an OR of 6.6, the same as that for a BAC of 0.15%. In all 30 cases in this study in 

which one driver had a serum level of THC greater than 10 ng/mL, that driver was judged to 

have been responsible for the accident. When marijuana was combined with alcohol, the risk was 

higher still.73 A later reanalysis of the same data that adjusted for the age and sex of the fatalities 

found that OR of crashing for cannabis use alone dropped to 0.6 (not significantly different from 

1.0), versus 7.6 for alcohol.66 Laumon’s study of 10,748 French motor vehicle fatalities found 

that although rates of alcohol and cannabis intoxication were similar (nearly 3%), ten times as 

many crashes were associated with alcohol as with cannabis; however, investigators noted a 

dose-dependent effect on OR with increasing THC serum levels, confirming Drummer’s 

observation by calculating an OR of 4.72 for THC levels greater than 5 ng/mL.74 Longo’s large, 

well-known study of hospitalized injured drivers in South Australia showed few adverse effects 

of cannabis on crash risk, although there was a slightly increased risk of crashing with higher 

THC concentrations and a slightly lower risk with lower concentrations.75 
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What 5 ng/mL means in terms of actual impairment is hard to calculate, as THC levels in the 

blood peak quickly following inhalation then decrease rapidly according to complex 

pharmacokinetics, making it almost impossible to extrapolate backwards from the concentration 

of THC at the time of the blood test to the concentration at the time of the traffic accident. Some 

insight can be gained from Jones’ study of 1276 Swedish motorists arrested for DUI with blood 

tests positive for THC alone, which revealed an average THC blood level of 3.6 ng/mL at the 

time of testing.76 A similar Swiss study of 440 DUI suspects who also were positive for only 

THC found average blood concentrations of 5.0 ng/mL at the time of testing, indicating that a 

residual level of 5 ng/mL does appear to correlate with observable driving impairment 

earlier.77 The Swedish study also found that, of the 291 DUI arrestees who were positive for both 

THC and alcohol, the average THC blood level was only 2.3 ng/mL, again suggesting that lower 

levels of THC, when combined with alcohol, are sufficient to cause obvious impairment.76 

Methodological problems often can make culpability studies hard to interpret, however. Since no 

study has ever shown an increased risk of road accidents among frequent marijuana smokers who 

are not intoxicated at the time that they drive, a positive urine test that measures levels of the 

long-lasting metabolite carboxy-THC but not the active ingredient THC is insufficient to classify 

a driver as intoxicated, as such a measure will include in the marijuana group unimpaired people 

who have smoked only in the past and thus artificially depress the OR.78 The Colorado study that 

found that marijuana use was not associated with increased crash responsibility used urine 

toxicology to assess drug use, so likely suffered from this limitation.72 Sampling delays in excess 

of an hour can cause an underestimation of THC concentration in the blood of injured drivers 

who test positive for marijuana, possibly explaining Longo and others’ failure to find adverse 

effects. 

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.71, 75 Moreover, 

whereas CNS levels of alcohol, which moves easily throughout the body with little difference in 

concentration between compartments, can be approximated with a good degree of accuracy 

through measuring blood or breath levels, the same is not true of THC, which is highly lipophilic 

and concentrates preferentially in adipose tissue. Consequently, experimental studies have shown 

that functional impairment (which reaches a maximum an hour after smoking) lags behind THC 

blood level (which peaks within minutes and decreases rapidly thereafter).79 (Figure 1) This 

makes it much harder to generate blood level versus impairment curves for marijuana than it is 

for alcohol. 

 
Figure 1 

Subjective effects of alcohol and cannabis in relation to serum levels of ethanol lag subjective 

effects because of rapid acute tolerance. Subjective effects of THC lag serum levels because of 

slower redistribution into CNS compartment.(Adapted from Portans ... 

3.3.1.2 Studies that show culpability 
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Several studies have found that cannabis users are more likely to be responsible for crashes (OR 

1.7).80–82 Crouch found that marijuana use contributed to the demise of 168 fatally-injured 

truckers in all cases in which the serum concentration of THC exceeded 1 ng/mL.83 Terhune’s 

study of 497 road traffic accidents found that cannabis users had a responsibility rate of 76% 

versus 42.5% for the control group.84 A later, larger study by the same author on 1882 drivers 

killed in seven US states found no difference between responsibility rates, however,68 and it is 

unclear why the conclusions of the two studies differed. 

Unfortunately, many positive studies fail to take into consideration interactions with other 

drugs,80–82 and since alcohol and cannabis in combination cause more impairment than either drug 

alone, failure to control for concurrent alcohol use represents a significant limitation. Lack of 

blinding can also be a problem, as knowledge by the raters of drug use influences assignment of 

culpability. This was likely a confound in Crouch’s study.83 

3.3.1.3 Summary of culpability studies 

Although the results of culpability studies have therefore been somewhat contradictory, all find 

that the combination of alcohol and cannabis has worse consequences than use of cannabis 

alone.68, 71, 73, 85 In general, culpability studies suffer from two main confounds. The first is delay to 

sampling, which classifies some THC users who were impaired at the time of the accident into 

the non-use group, and the second is use of the metabolite carboxy-THC to identify marijuana-

users, which can mistakenly classify some non-impaired drivers in the impaired group. 

3.3.2 Case control studies 

In contrast with culpability studies, case control studies compare the prevalence of marijuana use 

among drivers injured or killed in traffic accidents with a control group of other drivers. The 

validity of these studies depends upon careful selection of an appropriate control group for 

comparison. 

3.3.2.1 Studies that found no increased risk 

One prospective observational case-control study by Movig in the Netherlands found an OR of 

1.2—no significant association—between marijuana use and crash risk, even when not 

controlling for use of other drugs.86 In fact, a preliminary analysis by the same group that had 

controlled for other drugs had initially generated an OR of 0.3.87 Jones’ more recent study also 

found no increase in the past-year accident rate between cannabis smokers and controls.88 

3.3.2.2 Studies that show increased risk 

In contrast, some case-control studies have indicated increased risk. Gerberich, in a large 

retrospective study of 64,657 health plan members in Northern California, found an OR of 2.3 

for motor vehicle injuries among male cannabis users versus nonusers.89 Mura’s French study of 

injured drivers in the emergency room calculated an OR of 2.5 for marijuana users versus sober 

controls, which rose to 4.6 when alcohol was combined with marijuana.90 Dussault and Breault’s 

large prospective study comparing THC in the blood or carboxy-THC in the urine of traffic 

fatalities with similar tests of drivers in a roadside survey calculated an OR of 2.2 for marijuana 

use leading to fatal injury.91, 92 Another study of 30,896 traffic fatilities found that of the 1,647 in 

which cannabis was present, cannabis use was associated with an OR of 1.29 for a potentially 
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unsafe driving behavior preceding the crash,93 although, interestingly, there was no difference in 

rates of failure to stay within lane between cannabis users and non-users, contradicting the 

findings of several laboratory studies.65, 94 

3.3.3 Summary of epidemiological studies 

The validity of case-control studies rests entirely on careful matching of cases with controls, 

which is hard to do. In Movig’s study, which assessed marijuana use through both urine and 

blood testing, urine testing (which measures carboxy-THC) was performed on twice as many 

controls (85%) as accident victims (39%), likely overestimating the prevalence of marijuana use 

in the control group and artificially depressing the OR. Dussault and Breault’s study also only 

measured carboxy-THC, so the calculated OR was really for the risk of accidents given 

marijuana use at all rather than for marijuana use while driving. In addition, 15.4% of their 

roadside survey control group refused testing, and since this was the subset of the group that was 

more than likely to have been using illicit drugs, the refusals probably depressed the incidence of 

marijuana use in the control group and artificially increased the OR. The control group in Mura’s 

study was comprised of non-trauma patients at the hospital, rather than drivers who had not 

crashed, making the odds ratio an incorrect calculation. In addition, non-trauma hospital patients 

are not representative of the population and arguably may have had a lower rate of marijuana 

smoking, again distorting the OR. 

Because of these difficulties, epidemiological studies have also shown inconsistent effects, some 

finding decreased or no risk from driving while smoking marijuana, and others increased risk. 

Most studies are fraught with methodological problems that could lead to underreporting of drug 

use or misclassification of experimental subjects into or out of the marijuana-using category, 

confounding results. 

In contrast, epidemiological studies on the relationship between alcohol consumption and 

accident have been clear-cut and consistent, demonstrating that the risk of a motor vehicle 

accident increases significantly with BAC > 0.05%.95 

Go to: 

4. Summary of effects of marijuana on driving performance 

Although cognitive studies suggest that cannabis use may lead to unsafe driving, experimental 

studies have suggested that it can have the opposite effect. Epidemiological studies have 

themselves been inconsistent, and thus have not resolved the question. One possibility is that 

people who smoke marijuana share qualities—being young, male, and risk-taking—that would 

increase their risk of road traffic accidents even in the absence of marijuana use. It has been 

suggested that there is a single factor that underlies adolescent “problem behaviors” such as 

illicit drug use, precocious sexual intercourse, and problem drinking.96 Two epidemiological 

studies in New Zealand that attempted to address this hypothesis found that the significant 

relationship that existed between self-reported cannabis use and self-reported accidents (OR 1.6 

and 3.9, respectively) disappeared after risky driver behaviors and unsafe driver attitudes were 

controlled for.97, 98 A follow-up study found that the crash risk for driving under the influence of 

cannabis more than 20 times in one year (OR 2.25) was halved and reduced to marginal 

significance when distance driven and self-reported risky driving behaviors were controlled 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2722956/#R93
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2722956/#R65
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2722956/#R94
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2722956/#R95
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2722956/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2722956/#R96
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2722956/#R97
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2722956/#R98


for.99 A third Canadian study that compared crash rates in cannabis users found an even higher 

adjusted OR of 2.61 for crashing over the course of the year in those who drove while “stoned” 

versus marijuana smokers who did not, suggesting that the decision to drive while intoxicated 

may predict poor judgment and unsafe driving habits even in the absence of marijuana use.100 

In summary, laboratory tests and driving studies show that cannabis may acutely impair several 

driving-related skills in a dose-related fashion, but that the effects between individuals vary more 

than they do with alcohol because of tolerance, differences in smoking technique, and different 

absorptions of THC. Driving and simulator studies show that detrimental effects vary in a dose-

related fashion, and are more pronounced with highly automatic driving functions, but more 

complex tasks that require conscious control are less affected, which is the opposite pattern from 

that seen with alcohol. Because of both this and an increased awareness that they are impaired, 

marijuana smokers tend to compensate effectively for their impairment by utilizing a variety of 

behavioral strategies such as driving more slowly, passing less, and leaving more space between 

themselves and cars in front of them. Combining marijuana with alcohol eliminates the ability to 

use such strategies effectively, however, and results in impairment even at doses that would be 

insignificant were they of either drug alone. Case-control studies are inconsistent, but suggest 

that while low concentrations of THC do not increase the rate of accidents, and may even 

decrease them, serum concentrations of THC higher than 5 ng/mL are associated with an 

increased risk of accidents (Figure 2). Overall, though, case-control and culpability studies have 

been inconclusive, a determination reached by several other recent reviewers.101, 102 Similar 

disagreement has never existed in the literature on alcohol use and crash risk.103 

 
Figure 2 

Correlation between THC concentration in whole blood and accident risk (from Grotenhermen et 

al. (2007)
78

 based on data from Drummer et al.
73

). 

Future research should concentrate on resolving contradictions posed by previous studies by 

more tightly controlling for methodological problems. Experimental studies could focus on 

measuring blood levels consistently or developing more accurate methods of measuring THC 

levels in the CNS, as well as examining residual effects that persist for more than one hour after 

smoking. This would permit construction of a better dose-impairment curve for THC. It would 

also be interesting to know whether the improved performance of experienced users is because of 

physiological tolerance or because of behavioral strategies that can be taught to infrequent users. 

Epidemiological studies should use serum THC levels rather than urinary metabolites, develop 

techniques to compensate for the time delay between the accident and the blood test, and use 

non-fatally injured drivers for a control group. Comparisons between the public health risks of 

driving while intoxicated with marijuana and the driving risks associated with sleep deprivation, 

old age, distractions, and prescription medications should also be examined in order to guide 

more prudently the allocation of scarce public health resources. 

In the meantime, patients who smoke marijuana should be counseled to have a designated driver 

if possible, to wait at least three hours after smoking before driving if not, that marijuana is 

particularly likely to impair monotonous or prolonged driving, and that mixing marijuana with 
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alcohol will produce much more impairment than either drug used alone. According to the 

NHTSA, 72% of all alcohol–related fatalities are in unrestrained drivers (in comparison with 

only 45% in non-alcohol-related motor vehicle fatalities),12 and it is reasonable to suspect that 

similar lack of attention to use of seatbelts is true of cannabis-intoxicated drivers as well. 

Although not all marijuana smokers are impulsive risk-takers, impulsive risk-takers are likely to 

smoke marijuana, drive recklessly, and also smoke marijuana before driving. Identification of 

such traits in a marijuana-using patient should prompt additional counseling on using a seatbelt 

and other “harm-minimization” interventions. 
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