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Does medical cannabis differ from recreational cannabis with respect to driving?

Defining medical cannabis.

Medical cannabis can refer to a wide variety of  products and methods of  preparation including herbal cannabis (the dried 
flowers of  the cannabis plant) and cannabis extracts (e.g., oils, tinctures). In general, these products contain either THC or 
CBD as the primary active ingredient, or some combination of  the two compounds. There is an ever-growing number of  
cannabis strains (varieties of  the plant) which can vary substantially with respect to concentrations of  THC, CBD, and other 
plant compounds. There are also several medical products with market authorization, such as Dronabinol and Sativex® (an 
oromucosal spray containing a 1:1 ratio of  THC and CBD which is used to treat spasticity associated with multiple sclerosis). 

An important issue in the provision of  cannabis preparations for medical use is how it is consumed. Smoking is a common 
route of  administration (and the traditional mode of  consumption for recreational consumers) because it produces a rapid 
onset of  drug effects. Safer and more precise methods of  administration are available, however, such as vaporizing below the 
point of  combustion (vaping) or ingesting oils or extracts. Smoking is not recommended as a route of  administration because 
of  its adverse health effects.

Relief of Symptoms

Individuals often use cannabis medically to treat conditions (e.g., pain, anxiety, stress) that can affect driver behaviour and 
performance. Relief  of  these symptoms by medical use of  cannabis may offset driving impairment caused by the condition 
being treated under medically supervised conditions.1 A recent review2 identified six studies exploring the acute effects of  THC on 
driving-related cognitive skills in individuals with diverse medical conditions such as Tourette syndrome, ADHD, and diabetic 
neuropathy. While therapeutic effects of  THC were reported (e.g., reduced hyperactivity), only one of  the six studies reported 
a significant impairing effect of  THC on driving-related skills.3  

Tolerance

To date, most experimental studies of  the effects of  cannabis on driving have been conducted on healthy young drivers 
who use cannabis recreationally. By contrast, people who use cannabis medically typically use the drug more frequently than 
recreational consumers and, as a result, may develop pharmacological and behavioural tolerance to the effects of  THC. In 
a study of  occasional (less than once per week) versus heavy (primarily daily) cannabis consumers,4 there was no difference 
between groups in the subjective high experienced after a 10mg and 20mg dose of  synthetic, medical THC. However, driving 
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performance was impaired only among occasional consumers.  This suggests people who use cannabis more frequently may be 
less susceptible to its acute impairing effects.5 Chronic consumers may, however, consume higher doses of  THC to overcome 
their tolerance and achieve a high, in which case cannabis-related driving impairment can occur.6

Results from other studies likewise suggest individuals develop tolerance to the effects of  cannabis over time. For instance, 
when cannabis naive patients received their first dose of  medical cannabis, they showed poorer performance on a range of  
driving-related cognitive tasks.7,8 However, patients treated with cannabis for at least a few weeks with a stable dose showed 
no decline in neurocognitive performance and actually performed better in some cases than they did before commencing 
treatment.9,10 A recent review showed most multiple sclerosis patients using Sativex® exhibited either no change or an 
improvement in driving rather than a deterioration,11 although it is important to note that none of  these studies assessed 
driving performance directly (i.e., by using a simulator or on-road driving). 

THC content

Medical consumers may be more likely than recreational consumers to use cannabis products with lower THC content, 
potentially reducing their collision risk.12 Further population-level comparison of  cannabis use patterns among recreational 
and medical cannabis consumers is needed. 

Should patients who are prescribed medical cannabis be given a medical designation for 
driving?
Those who use cannabis medically should do so under the supervision of  a qualified medical professional. They are advised 
to titrate doses upward slowly as needed and as approved by a medical professional. They should refrain from driving in the 
first two weeks after initiation of  cannabis use and after each increase in dose. They should also be made aware of  legislation 
pertaining to medical use of  cannabis in their jurisdiction.

Does CBD affect driving performance and can it counteract the effects of THC?
A recent on-road driving study showed CBD-dominant cannabis did not produce any driving impairment compared to 
placebo,13 although at least one study suggested CBD might be associated with impairment.14 Further, it seems that when 
consumed with alcohol, CBD can increase impairment and more research on this topic is needed. Cannabis containing mainly 
THC or a combination of  THC and CBD, did cause driving impairment for up to four hours after inhalation. From this and 
another study,15 it can be concluded that CBD when consumed alone, does not impair driving performance nor does CBD reduce 
the impairing effects of  THC.

Do novel synthetic cannabinoids (SCs) pose a risk to traffic safety? 

Yes, novel SCs potentially pose a serious traffic safety risk. 

While some medical cannabinoids have been synthetically manufactured for decades, novel SCs represent a large group of  
new psychoactive substances with 209 identified in the European Union (EU) over the 13 years between 1 January 2008 
and 31 December 2020, including 11 identified for the first time in 2020.16 SCs are often sold as herbal smoking blends with 
names such as Spice, K2 and Kronic. SCs bind to the same receptors as tetrahydrocannabinol (THC) but often have far higher 
potency and efficacy.17 Controlled administration laboratory studies using low doses of  one of  the earliest SCs (JWH-018) 
demonstrated acute impairment of  motor coordination, attention, response speed, and memory.18,19 It is expected that effects 
on psychomotor performance in consumers who use large amounts or overdose on SCs pose an even greater road safety risk 
than demonstrated in these studies. 

Medical cannabis can refer to a wide variety 
of products and methods of preparation 

including herbal cannabis (the dried flowers 
of the cannabis plant) and cannabis extracts 
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What is the prevalence of SCs in traffic crashes? 

To date, research suggests the prevalence of SCs in traffic crashes is relatively low. 

A few cases of  suspected impaired driving under the influence of  SCs have been studied.20,21,22 The performance impairment 
was similar to that typically observed with cannabis use. However, overall, the prevalence of  SCs in drug-impaired driving 
cases is low. In a retrospective analysis of  novel psychoactive substances (NPS) in blood samples of  German drivers suspected 
of  drug-impaired driving, synthetic cannabinoids were detected in only 1.4% of  cases.23 This is likely because fewer people use 
SCs than natural cannabis. It may also partially be explained by a large variety of  SC products on the market and the analytical 
challenges in detecting them in biological samples. On the other hand, in a Japanese study examining a sample of  vehicle 
collisions attributed to illicit drugs, indirect evidence suggested that 93 of  96 drivers had used SCs,24 but SCs were identified in 
blood or urine only in a minority of  cases, again suggesting prevalence is low. 

How do the effects of synthetic cannabis differ/compare to natural cannabis? 

SCs produce much stronger and more unpredictable effects than cannabis. 

Both THC and SCs bind to the same cannabinoid receptor (CB1). Whereas natural THC acts as a relatively weak CB1 partial 
agonist, most SCs are full agonists. As a result, SCs are often much more potent (up to 85 times more potent than THC).17 
SCs can also induce psychotomimetic (i.e., producing an effect similar to a psychotic state) more often and more strongly than 
natural cannabis.25  

A major issue is that SCs have unpredictable effects on consumers.26 There is a large variety of  available SCs, and the specific 
type of  SCs used in a mixture are not indicated on product packaging.27 The active ingredients in SC products also change 
regularly, and there is a large degree of  variability in the active ingredient(s) and their distribution within the products.28 By 
comparison, natural cannabis produces more predictable effects and can be administered in controlled doses.

Can standard roadside tests detect SCs?

Current roadside tests have limited ability to detect SCs.

Standardized Field Sobriety Tests (SFSTs) have been developed to detect impairment caused by alcohol (see ICADTS 
Cannabis-Impaired Driving Detection & Toxicology). In the absence of  alternative tools, SFSTs are also used in some 
jurisdictions to detect impairment caused by cannabinoids. Research has, however, demonstrated that SFSTs have limited 
sensitivity to detect the impairing effects of  natural cannabis or Dronabinol (synthetic THC used to treat HIV/AIDs-related 
anorexia and chemotherapy-induced nausea and vomiting).4, 29 SFSTs also appear to have limited sensitivity in detecting the 
impairing effects of  SCs. SCs are not detectable in standard drug tests because they are present in very low concentrations in 
blood and oral fluid. A very sensitive Liquid chromatography–mass spectrometry (LC-MS/MS) analysis capable of  detecting 
all SCs is required for testing purposes. 

References
1.	 Ramaekers, J. G., Mason, N. L., Kloft, L., & Theunissen, E. L. (2021). The why behind the high: determinants of  

neurocognition during acute cannabis exposure. Nature Reviews Neuroscience, 22(7), 439-454.

2.	 Simmons, S. M., Caird, J. K., Sterzer, F., & Asbridge, M. (2022). The effects of  cannabis and alcohol on driving 
performance and driver behaviour: a systematic review and meta-analysis. Addiction, 117(7), 1843–1856.

3.	 McCartney, D., Arkell, T. R., Irwin, C., & McGregor, I. S. (2021). Determining the magnitude and duration of  acute 
Δ9-tetrahydrocannabinol (Δ9-THC)-induced driving and cognitive impairment: a systematic and meta-analytic review. 
Neuroscience & Biobehavioral Reviews, 126, 175-193.

4.	 Bosker, W. M., Kuypers, K. P., Theunissen, E. L., Surinx, A., Blankespoor, R. J., Skopp, G., ... & Ramaekers, J. G. (2012). 
Medicinal Δ9 tetrahydrocannabinol (dronabinol) impairs on the road driving performance of  occasional and heavy cannabis 
users but is not detected in Standard Field Sobriety Tests. Addiction, 107(10), 1837-1844.

5.	 Perkins, D., Brophy, H., McGregor, I.S., O’Brien, P., Quilter, J., McNamara, L., Sarris, J., Stevenson, M., Gleeson, P., Sinclair, 
J., Dietze, P. (2021). Medicinal cannabis and driving: the intersection of  health and road safety policy. International Journal of  
Drug Policy 97:103307. doi: 10.1016/j.drugpo.2021.103307.

6.	 Marcotte, T. D., Umlauf, A., Grelotti, D. J., Sones, E. G., Sobolesky, P. M., Smith, B. E., ... & Fitzgerald, R. L. (2022). 

https://tirf.ca/download/icadts-cannabis-4-impaired-driving-detection-toxicology
https://tirf.ca/download/icadts-cannabis-4-impaired-driving-detection-toxicology


4

 ICADTS

INTERNATIONAL COUNCIL ON 
ALCOHOL, DRUGS & TRAFFIC SAFETY 

Driving performance and cannabis users’ perception of  safety: A randomized clinical trial. JAMA Psychiatry, 79(3), 201-209.

7.	 Honarmand, K., Tierney, M. C., O’Connor, P., & Feinstein, A. (2011). Effects of  cannabis on cognitive function in patients 
with multiple sclerosis. Neurology, 76(13), 1153-1160.

8.	 Corey-Bloom, J., Wolfson, T., Gamst, A., Jin, S., Marcotte, T. D., Bentley, H., & Gouaux, B. (2012). Smoked cannabis for 
spasticity in multiple sclerosis: a randomized, placebo-controlled trial. CMAJ, 184(10), 1143-1150.

9.	 Cooper, R. E., Williams, E., Seegobin, S., Tye, C., Kuntsi, J., & Asherson, P. (2017). Cannabinoids in attention-deficit/
hyperactivity disorder: A randomised-controlled trial. European Neuropsychopharmacology, 27(8), 795-808.

10.	 Gruber, S. A., Sagar, K. A., Dahlgren, M. K., Gonenc, A., Smith, R. T., Lambros, A. M., ... & Lukas, S. E. (2018). The grass 
might be greener: medical marijuana patients exhibit altered brain activity and improved executive function after 3 months 
of  treatment. Frontiers in Pharmacology, 8, 983.

11.	 Celius, E. G., & Vila, C. (2018). The influence of  THC: CBD oromucosal spray on driving ability in patients with multiple 
sclerosis related spasticity. Brain and Behavior, 8(5), e00962.

12.	 Turna, J., Balodis, I., Munn, C., Van Ameringen, M., Busse, J., & MacKillop, J. (2020). Overlapping patterns of  recreational 
and medical cannabis use in a large community sample of  cannabis users. Comprehensive Psychiatry, 102, 152188.

13.	 Arkell, T. R., Vinckenbosch, F., Kevin, R. C., Theunissen, E. L., McGregor, I. S., & Ramaekers, J. G. (2020). Effect of  
cannabidiol and Δ9-tetrahydrocannabinol on driving performance: a randomized clinical trial. JAMA, 324(21), 2177-2186.

14.	 Johnson, M.B. (2019). A feasibility test of  the in vivo driving impairment research method: examining cannabinoid 
concentrations as predictors of  risky driving. Cannabis (Research Society on Marijuana), 2(2), 144-150.

15.	 Arkell, T. R., Lintzeris, N., Kevin, R. C., Ramaekers, J. G., Vandrey, R., Irwin, C., ... & McGregor, I. S. (2019). Cannabidiol 
(CBD) content in vaporized cannabis does not prevent tetrahydrocannabinol (THC)-induced impairment of  driving and 
cognition. Psychopharmacology, 236(9), 2713-2724.

16.	 European Monitoring Centre for Drugs and Drug Addiction (2021). Synthetic cannabinoids in Europe – a review.

17.	 Adams, A. J., Banister, S. D., Irizarry, L., Trecki, J., Schwartz, M., & Gerona, R. (2017). “Zombie” outbreak caused by the 
synthetic cannabinoid AMB-FUBINACA in New York. New England Journal of  Medicine, 376(3), 235-242.

18.	 Theunissen, E. L., Hutten, N. R., Mason, N. L., Toennes, S. W., Kuypers, K. P., & Ramaekers, J. G. (2019). Neurocognition 
and subjective experience following acute doses of  the synthetic cannabinoid JWH-018: responders versus nonresponders. 
Cannabis and Cannabinoid Research, 4(1), 51-61.

19.	 Theunissen, E. L., Hutten, N. R., Mason, N. L., Toennes, S. W., Kuypers, K. P., de Sousa Fernandes Perna, E. B., & 
Ramaekers, J. G. (2018). Neurocognition and subjective experience following acute doses of  the synthetic cannabinoid 
JWH 018: a phase 1, placebo controlled, pilot study. British Journal of  Pharmacology, 175(1), 18-28.

20.	 Chase, P. B., Hawkins, J., Mosier, J., Jimenez, E., Boesen, K., Logan, B. K., & Walter, F. G. (2016). Differential physiological 
and behavioral cues observed in individuals smoking botanical marijuana versus synthetic cannabinoid drugs. Clinical 
Toxicology, 54(1), 14-19.

21.	 Yeakel, J. K., & Logan, B. K. (2013). Blood synthetic cannabinoid concentrations in cases of  suspected impaired driving. 
Journal of  Analytical Toxicology, 37(8), 547-551.

22.	 Musshoff, F., Madea, B., Kernbach-Wighton, G., Bicker, W., Kneisel, S., Hutter, M., & Auwärter, V. (2014). Driving under 
the influence of  synthetic cannabinoids (“Spice”): a case series. International Journal of  Legal Medicine, 128(1), 59-64.

23.	 Fels, H., Herzog, J., Skopp, G., Holzer, A., Paul, L. D., Graw, M., & Musshoff, F. (2020). Retrospective analysis of  new 
psychoactive substances in blood samples of  German drivers suspected of  driving under the influence of  drugs. Drug 
Testing and Analysis, 12(10), 1470-1476.

24.	 Kaneko, S. (2017). Motor vehicle collisions caused by the ‘super-strength’ synthetic cannabinoids, MAM-2201, 5F-PB-22, 
5F-AB-PINACA, 5F-AMB and 5F-ADB in Japan experienced from 2012 to 2014. Forensic Toxicology, 35(2), 244-251.

25.	 Fattore, L. (2016). Synthetic cannabinoids—further evidence supporting the relationship between cannabinoids and 
psychosis. Biological Psychiatry, 79(7), 539-548.

26.	 Kassai, S., Pintér, J. N., Rácz, J., Böröndi, B., Tóth-Karikó, T., Kerekes, K., & Gyarmathy, V. A. (2017). Assessing the 
experience of  using synthetic cannabinoids by means of  interpretative phenomenological analysis. Harm Reduction Journal, 
14(1), 1-10. 

https://www.icadtsinternational.com/
https://www.icadtsinternational.com/


For more information visit
www.icadtsinternational.com
Email: admin@icadtsinternational.com

56: MEDICAL CANNABIS & NOVEL PSYCHOACTIVE 
SUBSTANCES (NPS) | CANNABIS & DRIVING

About ICADTS
The International Council on Alcohol, Drugs & Traffic Safety (ICADTS) is an independent not-for-profit body whose only 
goal is to reduce mortality and morbidity brought about by misuse of  alcohol and drugs by operators of  vehicles in all modes 
of  transport.

To accomplish this goal, the Council sponsors international and regional conferences to collect, disseminate and share essential 
information among professionals in the fields of  law, medicine, public health, economics, law enforcement, public information 
and education, human factors and public policy.
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