
Suggested bibliographic reference format: 

Compton, R. (2017, July). Marijuana-Impaired Driving - A Report to Congress. (DOT HS 812 440). 
Washington, DC: National Highway Traffic Safety Administration. 



iii 

Technical Report Documentation Page 

1. Report No. 

DOT HS 812 440 

2.  Government Accession No. 3.  Recipient's Catalog No. 

4.  Title and Subtitle

Marijuana -Impaired Driving – A Report to Congress 

5. Report Date

 July 2017 

6. Performing Organization Code 

 NPD-300 

7. Author(s) 

Richard P. Compton

8.  Performing Organization Report No. 

9. Performing Organization Name and Address

U.S. Department of Transportation
National Highway Traffic Safety Administration
Office of Behavioral Safety Research NPD-300
1200 New Jersey Avenue SE.
Washington, DC 20590

10.  Work Unit No. (TRAIS) 

11. Contract or Grant No. 

13.  Type of Report and Period Covered 

Report to Congress

14. Sponsoring Agency Code 

15.  Supplementary Notes 

16. Abstract 

This report was prepared in accordance with Section 4008 (Marijuana-Impaired Driving) of the Fixing America’s Surface 
Transportation Act (FAST Act), Pub. L. 114-94. The report summarizes what is known 

http://www.nhtsa.gov/Driving%20Safety/Research%20&%20Evaluation
http://www.nhtsa.gov/Driving%20Safety/Research%20&%20Evaluation


iii 

Table of Contents 
Introduction ................................................................................................................................................................1 

Background ................................................................................................................................................................2 

The Impaired Driving Detection Process ......................................................................................................8 

Drug Testing Process .....................................................................................................................................9 

Measuring Driver Impairment Due to Marijuana Use ..............................................................................................11 

Review of Research on the Effects of Marijuana use on Driving ...............................................................11 

Feasibility of Developing an Impairment Standard for Drivers under the Influence of Marijuana ............13 

Devices Capable of Measuring Marijuana Levels in Drivers ......................................................................13 

Methods to Differentiate the Cause of a Driving Impairment between Alcohol and Marijuana ..............................15 

Description and Assessment of Current State Laws Relating to Marijuana-Impaired Driving ................................15 

Other Relevant Marijuana Laws ...............................................................................................................................16 

Description and Assessment of the Role of Marijuana as a Causal Factor in Traffic Crashes and the Extent of the 
Problem of Marijuana-Impaired Driving ..................................................................................................................20 

Prevalence of Marijuana Use by Drivers ..........................................................................................................20 

Estimating Crash Risk of Marijuana-Impaired Drivers ....................................................................................22 

Epidemiological Studies ...................................................................................................................................23 

Challenges in Estimating Crash Risk from Drug Use ......................................................................................23 

Recent Meta-Analyses ......................................................................................................................................23 

DRUID Study ...................................................................................................................................................24 

NHTSA's "Crash Risk" Study ..........................................................................................................................25 

Recommendations ....................................................................................................................................................26 

References ................................................................................................................................................................32 

Appendix 1 ...............................................................................................................................................................37 



iii 

List of Tables and Figures 
 
 
Tables 
 
Table 1 – Oral Fluid Drug Screening Devices Drug Categories and  Analytic Cut-Off Levels ……14 
 
Table 2 – States With Therapeutic Marijuana Use Laws and Date of Enactment ………………….18 
 
Table 3 – States With Limited Therapeutic Marijuana Use Laws ………………………………….19 
 
Table 4 – States With Personalized Use Decriminalized ...…………………………………………19 
 
Table 5 – Legalizing Recreational Use ……………………………………………………………..19 
 
Table 6 – Weekend Nighttime Prevalence of Alcohol and THC in 2007  
      Compared to 2013-2014 …………………………………………………………………22 
 
 
 
 
Figures 
 
Figure 1 – General Alcohol Concentration Curve ……………………………………………….…..4 
 
Figure 2 – Absorption of THC in Plasma After Smoking …………………………………………...5 
 
Figure 3 – Time Course of THC Concentration in Plasma after Smoking Marijuana ………............6 
. 
Figure 4 – Time Course of Standardized THC Concentration in Plasma,  
       Performance Deficit and Subjective High After Smoking Marijuana ………..….………7 
 
Figure 5 – Marijuana Laws in the United States ……………………………………………………17 
 
Figure 6 – Percentage of Weekend Nighttime Drivers by BrAC Category in the Five  
      National Roadside Surveys……………………………………………………………….21 
 
 
 



1 
 

Marijuana-Impaired Driving 

A Report to Congress 

 

Introduction 

This report has been prepared in response to a requirement in Section 4008 (Marijuana-Impaired 
Driving) of the Fixing America’s Surface Transportation Act (FAST Act), Pub. L. 114-94.  This section 
states:  

SEC. 4008. MARIJUANA-IMPAIRED DRIVING. 
(a) STUDY.—The Secretary, in consultation with the heads of other Federal agencies as appropriate, 
shall conduct a study on marijuana-impaired driving. 
 
(b) ISSUES TO BE EXAMINED.—In conducting the study, the Secretary shall examine, at a minimum, 
the following: 

(1) Methods to detect marijuana-impaired driving, including devices capable of measuring 
marijuana levels in motor vehicle operators. 

(2) A review of impairment standard research for driving under the influence of marijuana. 
(3) Methods to differentiate the cause of a driving impairment between alcohol and  
      marijuana. 
(4) State-based policies on marijuana-impaired driving. 
(5) The role and extent of marijuana impairment in motor vehicle accidents. 
 

(c) REPORT.— 
(1) IN GENERAL.—Not later than 1 year after the date of enactment of this Act, the Secretary, in 
cooperation with other Federal agencies as appropriate, shall submit to the Committee on 
Transportation and Infrastructure of the House of Representatives and the Committee on Commerce, 
Science, and Transportation of the Senate a report on the results of the study. 
(2) CONTENTS.—The report shall include, at a minimum, the following: 

(A) FINDINGS.—The findings of the Secretary based on the study, including, at a minimum, the 
following: 

   (i) An assessment of methodologies and technologies for measuring driver 
       impairment resulting from the use of marijuana, including the use of 
       marijuana in combination with alcohol. 

   (ii) A description and assessment of the role of marijuana as a causal factor in 
                  traffic crashes and the extent of the problem of marijuana-impaired driving. 
           (iii)  A description and assessment of current State laws relating to marijuana 

      -impaired driving. 
           (iv
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                          marijuana by the use of technology or otherwise. 
 
(ii) If feasible, an impairment standard for driving under the influence of 
     marijuana. 

                        (iii) Methodologies for increased data collection regarding the prevalence and  
                               effects of marijuana impaired driving. 

 
(d) MARIJUANA DEFINED.—In this section, the term ‘‘marijuana’’ includes all substances  
     containing tetrahydrocannabinol. 
 

This report also is in response the Senate Report #114-243, pg.56-57, that accompanied the 
Consolidated Appropriations Act, 2017 (Public Law 115-31) dated May 5, 2017 which required the 
Secretary to “develop standards for impairment 
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epidemiological studies including roadside surveys of alcohol use by drivers, and studies of alcohol use 
by crash-involved drivers.  This research built a persuasive case that alcohol was a significant 
contributor to traffic crashes.  For example, in the 1950’s it was estimated that alcohol-positive drivers 
were involved in approximately 50 percent of fatal crashes (involving over 25,000 fatalities per year), 
while the latest data available shows that alcohol-related fatal crashes have declined to around              
30 percent (involving over 10,000 fatalities per year).  In the 1960’s research was able to estimate the 
crash risk of drivers at different alcohol concentration levels. 

In the ensuing decades extensive efforts were taken to reduce the harm caused by alcohol use by drivers.  
These efforts included strengthening laws against alcohol-impaired driving, public education efforts 
about the dangers of driving after drinking, development of tools to assist law enforcement in detecting 
and arresting impaired drivers, and the prosecution of alcohol-impaired drivers.  This included the 
development of the Breathalyzer and subsequent more sophisticated methods of measuring alcohol 
concentration in the breath.  Laws were enacted that made specific alcohol concentrations presumptive 
of impairment; subsequently laws were passed that made it a crime to drive with an alcohol level at, or 
above a specified level (known as “illegal Per Se” levels).  To address the deliberate pace often 
encountered in the criminal justice system many States adopted “administrative per se” laws that 
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and declines with dropping alcohol concentration.  This correlation between alcohol concentration and 
impairment has allowed the use of alcohol concentration (BAC- blood alcohol concentration or BrAC – 
breath alcohol concentration) to be used to infer the degree of impairment caused by the consumption of 
alcohol.  The higher the BAC or BrAC the greater the impairment one will find.  This well-established 
relationship has provided the basis for laws prohibiting driving with high BACs.   

 

 

 

 

 

 

 

 

 

 

 

 

In summary, ethyl alcohol is a relatively simple drug whose absorption, distribution and elimination 
from the body along with the behavioral and cognitive effects are fairly well documented. 

In comparison, the absorption, distribution and elimination from the body of marijuana (and many other 
drugs), along with the behavioral and cognitive effects is very different from the case with alcohol.  The 
term marijuana refers to the plant known as marijuana (cannabis sativa).  The typical way in which 
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Figure 3 (below) shows the time course for THC in plasma after smoking over a longer period of time 
(Berghaus 1998; Chester 1995).  When a driver’s blood sample is collected, either because of a crash or 
if they are stopped by police for suspicion of impaired driving, the collection almost always occurs 
hours after ingestion has ceased.  Often, time passes between the cessation of smoking and the beginning 
of driving, and more time passes between the beginning of driving and the encounter with law 
enforcement officials.  Yet more time passes between the beginning of this encounter and point in time 
when blood is drawn (often after a search warrant is obtained for driving under the influence of drugs or  

 

Figure 3 

Time Course of THC Concentration in Plasma after Smoking Marijuana 
[15mg THC in a 70kg person] 

(Adapted from Berghaus et. al. 1998 and Chester 1995) 
 

 

 

 

 

 

 

 

 

 

 

after the driver has been transported to a hospital post-crash).  Thus, the likely THC level detectable in 
such a blood sample will be relatively low.   

It was mentioned above that the effects of alcohol consumption on behavior, judgement, cognition and 
emotions all correlate fairly well with the rise and fall of alcohol concentration in the body as measured 
by blood alcohol concentration and breath alcohol concentration.  This has been well established 
through a large number of carefully controlled studies in which subjects were dosed with alcohol and 
had their BAC or BrAC measured repeatedly while they performed a variety of tasks over time          
(see US DOT, 1991).  The higher the alcohol concentration the greater the impairment that was 
observed.  As alcohol concentration rose so did the degree of impairment; as alcohol concentration 
declined so did the degree of impairment. 

Unlike alcohol, marijuana is classified as a Schedule I substance under the Controlled Substances Act.  
A much smaller number of studies have looked at the impairing effects of marijuana use on driving-
related skills.  Less is known about these effects due in part to the typical differences in research 
methods, tasks, subjects and dosing that are used.  A clearer understanding of the effects of marijuana 
use will take additional time as more research is conducted.  The extra precautions associated with 
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conducting research on a Schedule I drug may contribute to this relative lack of research.  For example, 
these include the need for a government license to obtain, store and use marijuana, the security 
requirements for storage, and documentation requirements and disposal requirements. 

While fewer studies have examined the relationship between THC blood levels and degree of 
impairment, in those studies that have been conducted the consistent finding is that the level of THC in 
the blood and the degree of impairment do not appear to be closely related.  Peak impairment does not 
occur when THC concentration in the blood is at or near peak levels.  Peak THC level can occur when 
low impairment is measured, and high impairment can be measured when THC level is low.  Thus, in 
contrast to the situation with alcohol, someone can show little or no impairment at a THC level at which 
someone else may show a greater degree of impairment.   

 
Figure 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

While high levels of THC are detected in the blood (and oral fluid) during and right after smoking, they 
are not typically observed an hour or two later.  In cases of traffic crashes or arrests for impaired driving, 
it is most likely that only relatively low levels of THC will be found by the time an oral fluid or blood 
sample is obtained.  Low THC levels of a few nanograms per milliliter (ng/ml) in blood can result from 
relatively recent use (e.g., smoking within 1 – 3 hours) when some slight or even moderate impairment 
is likely to be present, or it can result from chronic use where no recent ingestion has occurred and no 
impairment is present. 

Figure 4 above shows this lack of clear correspondence between THC level in plasma and impairment 
(also subjective reports of being “high”) in subjects who ingested marijuana through smoking (Ward, 
N.J. and Dye, L. 1999).  As expected, the peak THC level is reached soon after smoking ends.  
However, peak performance deficits are observed long after the peak THC level occurs.  In fact, peak 
impairment occurs at 90 minutes after smoking while the THC level has declined over 80 percent 
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the peak level at that point in time. Notice also that the subjectively reported “high” also does not 
correspond well with blood plasma THC concentration. THC level in blood (or oral fluid) does not 
appear to be an accurate and reliable predictor of impairment from THC.  Also, when low levels of THC 
are found in the blood, the presence of THC is not a reliable indicator of recent marijuana use. 

 
The next two sections provide a brief overview of the impaired driving detection process and the drug 
testing process. 
 

The Impaired Driving Detection Process 
The detection of driver drug impairment typically takes place as a result of a law enforcement officer 
observing inappropriate driving behavior.  The officer will stop the vehicle and engage the driver in 
conversation while the driver is inside the vehicle.  The officer at this time may form a suspicion that the 
driver is impaired.  This suspicion can be based on observations of driving behavior, the appearance of 
the driver (e.g., face flushed, speech slurred, odor of alcoholic beverages on breath), the behavior of the 
driver, and any statements the driver has made about alcohol or drug use.  If the officer suspects that the 
driver is impaired, the officer will request that the driver exit the vehicle, and the officer will proceed to 
conduct pre-arrest screening tests.  This phase can include the use of the Standardized Field Sobriety 
Test (SFST), which helps the officer determine whether the driver is impaired by alcohol and if the 
driver’s BAC or BrAC is likely to be above the legal limit (Compton, et. al., 2009; Jones, et. al., 2003). 

Based on this information, the officer may place the driver under arrest for suspicion of impaired 
driving. At this point, the officer will request a breath or blood sample for alcohol concentration testing 
– most typically a breath sample, but blood or urine samples could also be requested.  If the suspect 
agrees to take an alcohol concentration test the officer will, in a jurisdiction that uses breath alcohol 
testing, take the offender to a booking location where the sample will be requested, for example, for an 
evidential breath test.  However in many instances, the officer may obtain the sample at roadside in the 
patrol vehicle or in a mobile testing van or similar setting, if an evidential breath test device is available 
in the field.  In a jurisdiction in which blood alcohol testing is used, the officer will typically obtain a 
search warrant and transport the driver to a medicinal facility where a blood sample can be drawn.  In 
some cases the driver may be transported to a booking facility if a nurse or phlebotomist is available.  In 
a few jurisdictions law enforcement officers are trained and licensed as phlebotomists and can draw the 
blood sample themselves.  A recent U.S. Se,



9 
 

burden of proof and State laws typically do not have additional penalties for multiple substance 
impairment. 
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Measuring Driver Impairment Due to Marijuana Use 

Review of Research on the Effects of Marijuana use on Driving 
Smoking marijuana has been shown to affect a number of driving-related skills.  Laboratory, simulator 
and instrumented vehicle studies have shown that marijuana can impair critical abilities necessary for 
safe driving, such as: 

• slow reaction time, for example, responding to unexpected events - emergency braking 
(Casswell, 1977; Smiley et. al., 1981; Lenné, M.G., et al., 2010); 

• cause problems with road tracking - lane position variability (Smiley, et. al., 1981; Robbe and 
O'Hanlon, 1993; Ramaekers, 2004); 

• decrease divided attention - target  recognition (Smiley, 1999; Menetrey, et. al., 2005), impair 
cognitive performance - attention maintenance (Ramaekers, et. al., 2004); and 
impair executive functions - route planning, decision making, and risk taking (Dott, 1972, 
Ellingstad et al, 1973; Menetrey, et al., 2005).  
 

It should be noted that this type of research typically does not involve measurement of blood THC 
levels; rather, subjects’ performance between non-dosed trials (placebo condition) and dosed trials 
(when administered marijuana) are compared.  As a result of differences in how subjects conduct the 
smoking regime (inhalation rate, depth of inhalation, and time between inhalation and exhalation), fairly 
wide differences in blood THC levels are likely between subjects.  
 
An example of this type of research on the effects of marijuana on driving related skills is a recent study 
conducted by the National Institute on Drug Abuse, the National Highway Traffic Safety Administration 
and the Office of National Drug Control Policy using the National Advanced Driving Simulator at the 
University of Iowa.  Volunteer subjects were dosed on marijuana, alcohol or both marijuana and alcohol.  
They then drove a full motion driving simulator over a predetermined route.  One of the effects of 
marijuana use was to cause an increase in the variability of their vehicle’s lane position (the ability to 
maintain their vehicle in the center of the lane).  Both alcohol and marijuana alone increased lane 
position variability and when combined the effects were additive.  However, only alcohol increased lane 
departures (Hartman, et al 2015). 
 
The same study looked at the speed at which the driver drove relative to the speed limit as a result of 
marijuana and alcohol use by the drivers. Subjects dosed on marijuana showed reduced mean speeds, 
increased time driving below the speed limit and increased following distance during a car following 
task. Alcohol, in contrast was associated with higher mean speeds (over the speed limit), greater 
variability in speed, and spent a greater percent of time driving above the speed limit. Marijuana had no 
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doses of marijuana are not detectable.  Further research may help clarify the effects of combined alcohol 
and marijuana use. 
 
Thus, there are currently no evidence-based methods to detect marijuana-impaired driving.  Marijuana 
has some regularly reported effects on driving related skills that might lend themselves to the 
development of marijuana-impaired driving detection techniques, similar to those that have been 
developed for alcohol-impaired driving (Harris, 1980 and Stuster, 1997).  However, many of these 
effects can also be caused by alcohol, other drugs and driver conditions and activities like distraction, 
drowsiness, and illness.  It is not possible to predict whether there might be a unique combination of 
cues that could be used by law enforcement to detect marijuana-impaired driving with a high degree of 
accuracy.  Such a method would need to have an extremely low false positive rate (incorrectly 
identifying a driver as marijuana-impaired when they are not) to be useable by law enforcement. 
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alcohol impairment of driving, the presence of THC in the driver’s body has not been shown to be a 
reliable measure of marijuana impairment of driving. 
 
Traditionally, measurement of marijuana use by drivers has involved testing biological specimens for 
the presence of THC (typically blood samples, though urine and other substance have been used).  As 
was stated previously, this testing can take days, weeks, or months before the results are available to law 
enforcement. The tests take a few hours or less to conduct, but large backlogs in many State laboratories 
conducting the testing can result in long delays before results are available.  Such tests not only indicate 
whether THC was present in the sample tested, they also quantify the concentration or amount of THC 
detected.  These toxicological tests confirm presence of THC but they do not indicate driver impairment 
or necessarily indicate recent marijuana use (when the THC levels are low).   
 
Recent developments in testing technology have resulted in some companies offering oral fluid drug 
screening devices that could be used by law enforcement to provide a preliminary indication whether a 
laboratory test (e.g., GC/MS/MS) is likely to yield a positive result for THC.  Examples of these types of 
oral fluid devices include the Alere DDS2©, which tests for five commonly abused drugs, and the Dräger 
DrugTest® 5000.  See Table 1 for the drugs they are designed to detect and for the cutoff levels. 
 
The use of onsite oral fluid screening devices might encourage law enforcement to pursue a drug-
impaired driving charge when they otherwise might not.  However, the accuracy and reliability of these 
devices has not yet been clearly established.  While some studies of these devices have been conducted, 
many were funded by the manufacturers (Logan, Mohr, Talpins, 2014; Moore, Kelley-Baker, Lacey,  
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While the presence of THC in a driver (blood, oral fluid, etc.) does not establish impairment, it also does 
not distinguish been active use of marijuana and environmental exposure or contamination.  Some 
studies have shown that people exposed to second-hand marijuana smoke can test positive for THC 
(Cone, et al, 2015; Moore et al, 2006). 
 
 
Methods to Differentiate the Cause of a Driving Impairment between Alcohol and 
Marijuana  

There are no evidence-based methods to differentiate the cause of driving impairment between alcohol 
and marijuana.  Given the increasing use of marijuana by drivers in the U.S., there are a number of 
efforts underway, including work by NHTSA, to develop ways of differentiating impairment by alcohol 
from marijuana.  These efforts will take a number of years and a successful outcome cannot be 
guaranteed at this time. 
 
 
Description and Assessment of Current State Laws Relating to Marijuana-Impaired 
Driving 
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Twenty States (AL, AZ, AR, DE, GA, ID, IL, KS, KY, MT, NC, OK, PA, RI, SD, TN, TX, VT, WA, 
and 
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of personal use, State laws allowing therapeutic use (“medical marijuana”), and State laws allowing 
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Some States have passed more than one of these measures.  The laws of the remaining twenty-two States 
and two inhabited territories follow the federal laws and prohibit marijuana possession and sales are 
illegal and prohibited entirely. 
 
 

Table 3 
       States with Limited Therapeutic Marijuana Use 
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Description and Assessment of the Role of Marijuana as a Causal Factor in Traffic Crashes 
and the Extent of the Problem of Marijuana-Impaired Driving 

The scope and magnitude of the marijuana-impaired driving problem in this country cannot be clearly 
specified at this time. However, there are a number of indicators that suggest that a problem exists.  
These include numerous cases of drivers involved in serious injury and fatal crashes who are held 
responsible, in part as a result of marijuana-impaired driving, along with a significant number of drivers 
arrested and convicted for marijuana-impaired driving. There is also clear evidence that an increasing 
number of people use marijuana, perhaps reflecting changing public attitudes toward marijuana use, 
possibly due, in part, to State medicinal marijuana laws, decriminalization of marijuana, and legalization 
of recreational use of marijuana (see the 2016 report from Monitoring the Future Annual Survey of Drug 
Use conducted by NIDA and the 2013-2014 National Roadside Survey). A series of nationally 
representative studies of driver use of alcohol and drugs conducted by the National Highway Traffic 
Safety Administration have found increased use of marijuana by drivers. These studies have provided 
the best empirical evidence regarding marijuana use by a wide swath of the American public (Lacey et 
al., 2009; Berning, Compton & Wochinger, 2015).  Previous estimates of marijuana use have relied on 
self-report data, which likely included some underreporting. The NHTSA studies collected blood and 
oral fluid samples from paid volunteer drivers on the road and analyzed these samples for the presence 
of THC. 
 

Prevalence of Marijuana Use by Drivers 
Over the last five decades, NHTSA and/or the Insurance Institute for Highway Safety (IIHS) conducted 
five national surveys to estimate the prevalence of drinking and driving in the United States (Wolfe, 
1974; Lund & Wolfe, 1991; Voas et al., 1998; Compton & Berning, 2009; Lacey et al., 2009).  The first 
National Roadside Survey (NRS) was conducted in 1973, followed by national surveys of drivers in 
1986, 1996, 2007, and 2013–2014.  These surveys used a stratified random sample of weekend 
nighttime drivers in the contiguous 48 States and collected data directly from drivers on the road. 
 
The 2007 NRS added procedures to the NRS for the first time to estimate the use by drivers of other 
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Table 6 
Weekend Nighttime Prevalence of Alcohol and THC  

in 2007 Compared to 2013-2014 
 

Substance 2007 2013 - 2014 
     Alcohol 12.4% 8.3% 
     THC 8.6% 12.6% 

 
 
The California Statewide Roadside Survey was the first such survey conducted in one State.  It 
examined the prevalence of alcohol, marijuana and other drug use by drivers (Lacey J, et al., 2012).  The 
survey was modeled on data collection procedures used in the 2007 National Roadside Survey of 
Alcohol and Drug Use by Drivers, sponsored by NHTSA.  The results showed that marijuana (THC) 
was the most frequently encountered drug with a prevalence rate of 7.4 percent of weekend nighttime 
drivers in California. 
 
The study in Washington State was conducted jointly by the Washington Traffic Safety Commission and 
NHTSA.   It followed the passage in 2012 of a citizen initiative to legalize personal recreational use of 
marijuana and was designed to assess whether the percentage of drivers who tested positive for THC 
increased after retail sales of marijuana became legal in July 2014. 
 
Data was collected in three stages: 1) immediately before implementation of legal sales, 2) six months 
after implementation, and 3) one year after implementation.  The results of the study showed an increase 
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crashes remains less clear.  Many studies, using a variety of methods, have attempted to estimate the risk 
of driving after use of marijuana (Li et al., 2012; Asbridge et al., 2012).  The methods have included 
experimental studies, observational studies, and epidemiological studies.  While useful in identifying 
how marijuana affects the performance of driving tasks, experimental and observational studies do not 
lend themselves to predicting real world crash risk.  
 

Epidemiological Studies 
Epidemiological studies differ in how they estimate risk. Culpability studies compare the rate at which 
crash involved, drug-positive drivers and drug-negative drivers are deemed to be at fault for their 
crashes. Case-control studies compare drug use by crash-involved drivers to drug use by non-crash 
involved drivers.  In general, the case-control method is preferable since it can eliminate more sources of 
potential bias in estimating crash risk resulting from drug use (e.g., alcohol use is much higher at night 
and on weekends than during the day or on weekdays).  The existing epidemiological research (both 
culpability and case-control studies) have produced contradictory estimates of risk for marijuana use. 
Some of these studies have suggested that marijuana use has minimal or no effect on the likelihood of 
crash involvement, while others have estimated a small increase in the risk of crash involvement. 
 
Two recent population-based case control studies have estimated the crash risk of drug use by driveeed3(a)4(a)4(u3(s)-A5)-6Td
[ip-3.21l2(e)4(nt)-2s.  
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threshold in Ohio and Nevada, while an even larger proportion (62.8%) had concentrations below the 
per se threshold in Washington and Colorado. 

The adoption of a 5 ng/ml per se law for THC would appear to result in the exclusion of a large number 
of drivers who law enforcement officers believe to be impaired by marijuana but whose blood THC 
concentrations will fall below this artificial per se threshold during the minimum 1 - 2 or more hours it 
will take to collect a blood sample following a stop, investigation and arrest.  This will place a large 
burden of the officer to make the case through objective evidence of impairment along with signs and 
symptoms associated with marijuana use.  The blood THC concentrations will often impede, rather than 
assist, in making the case to a judge or jury who has to determine whether a suspect is impaired (under 
the influence) as a result of their marijuana use (Logan, 2015). 

Another recent study conducted using Washington State data was designed to examine whether the 
concentration of THC in a drivers blood was a reliable indicator of impairment.  This study used        
602 drivers arrested for impaired driving in which only THC was detected, with a sample of 349 drug-
free control drivers, for which the subject’s performance in the DRE exam were available.  Results 
showed significant differences in the THC positive and negative drivers in terms of poorer performance 
on the psychophysical tests (walk-and-turn test, one-leg-stand test, and finger-to-nose test) along with 
indicators like red bloodshot and watery eyes, eyelid tremor, lack of convergence and rebound dilation.  
Having found differences between THC positive and THC negative drivers, the relationship between 
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Methods for Increasing Data Collection Regarding the Prevalence and Effects of Marijuana-
Impaired Driving 

Encourage States to Collect Data Regarding the Prevalence of Marijuana Use by Drivers and Among 
Those Arrested for Impaired Driving 

There is a need to improve data collection regarding the prevalence and effects of marijuana-impaired 
driving.  NHTSA has collected some data on the prevalence of marijuana use by drivers on a national 
basis, though NHTSA has been prohibited from continuing to collect this information.1  In contrast, 
there is little State level data about the prevalence of use of marijuana by drivers being collected.  As 
States continue to change their laws regarding marijuana use in general and as it relates to driving, this 
lack of State level data prevents evaluation of the effect of policy changes on driver behavior, including 
willingness to drive while under the influence of marijuana, as well as the effect of marijuana on 
crashes, deaths and injuries.   

While assessing the number of people driving impaired by marijuana is not currently feasible, a first step 
is to measure the number of drivers positive for THC on our nation’s roads or on a State’s roads.  As the 
number of THC positive driver’s increases, it is likely that the number of marijuana-impaired drivers 
will also increase.  Measuring the prevalence of THC positive drivers is currently feasible as shown by 
NHTSA’s two most recent national roadside surveys of alcohol and drug prevalence conducted in 2007 
and 2013-2014, and the two State surveys of the prevalence of alcohol and drug positive drivers. 

Reliable trend data on the prevalence of marijuana positive drivers at the State level would allow for the 
evaluation of effects of marijuana laws such as: 

• Therapeutic marijuana use laws 
• Per Se limits for marijuana (THC) 
• Decriminalization of personal use of marijuana 
• Legalization of personal recreational use of marijuana 

For example, State surveys could assess the effect of legalized recreational marijuana use on the number 
or percentage of people driving after using marijuana.  However, such studies require both pre- and post- 
legalization data.  Similarly, without consistent THC testing of impaired driving arrestees over time, 
reports that compare THC positive rates before and after a policy has gone into effect are very difficult 
to interpret, as they may simply reflect increased testing rates.   

We recommend that States be encouraged to conduct prevalence studies of the number and proportion of 
drivers testing positive for THC.  Due to the current Congressional prohibition1 on NHTSA conducting 
national studies of alcohol and drug use by drivers, national data will not be available.   

States that do not distinguish between drug-impaired and alcohol-impaired driving in arrest or 
disposition data significantly limit their ability to assess the extent of drug-
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Establishing and maintaining Statewide arrest data would allow States and others to evaluate the 
effectiveness of law enforcement programs on impaired driving, such as the impact of the DEC program 
on DUID arrest rates and convictions.  Similarly, accurate and complete data about arrests and 
convictions for drug-impaired driving would allow documentation of the effects of drug per se statutes 
on arrest and convictions. 
 
NHTSA recommends the following data and record system improvements: 
 

Å  States should develop record systems that distinguish among alcohol, drugs, or both for 
impaired driving cases.  These records should be integrated into computerized data systems of 
statewide arrest records, the court record systems, and motor vehicle records.  One way to 
accomplish this would be to have separate offenses for driving impaired by alcohol and driving 
impaired by drugs. 
 
Å  State records systems should document which drugs are used by drug-impaired drivers. 
This information would be helpful for law enforcement, toxicologists, and prosecutors. 
 
Å  Standard toxicological screening and confirmation procedures should be developed for drug 
testing laboratories to use in identifying and confirming the presence of drugs that impair 
driving.  These methods should include standard analytic procedures and minimum detection 
thresholds. There also should be training requirements for the personnel operating these tests. 

 
In addition to these data and record system needs, NHTSA recommends the following change in State 
statutes: 

 
Å  State statutes should be amended to provide separate and distinct offenses and sanctions for 
alcohol- and drug-impaired driving that could be applied individually or in combination to a 
single case.  This would provide an incentive for law enforcement officers to pursue a possible 
drug-impaired driving charge even when a BAC equal to or above the limit of .08 g/dL has 
already been established. 
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Appendix 1 

Brief Description of the National Roadsides Survey Procedure 
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During the 2013-2014 National Roadside Survey a small number of drivers generated some sensational 
and inaccurate publicity about the survey.  Unfortunately, these individuals garnered fairly extensive 
publicity. No attempt to discern the accuracy of these reports were made before they were recirculated 
through social media and as “news reports.”  In a subsequent study using essentially the same 
procedures, extensive publicity was generated in advance of the study in order to prevent 
misinformation being spread. State and local press were invited to attend a “mock” survey site and go 
through the study protocol themselves.  During and after this subsequent roadside survey there were no 
complaints or inaccurate stories spread by the media.  
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