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Overview
■ Changing landscape

■ Cannabis

■ Drug testing for cannabis

■ Impairment
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CANNABIS
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Origins

■ Two strains most common
– Cannabis sativa
– Cannabis indica

■ Marijuana and hemp both derive from 
the cannabis plant
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Cannabinoids

■ Cannabinoid: “any of various naturally-occurring, biologically 
active, chemical constituents of cannabis”

■ There are many cannabinoids found within the cannabis plant 
(at least 113)
– Delta 9 THC (THC) is the most well-known of these 

cannabinoids as it is the principal psychoactive contributor
– Cannabidiol (CBD) is another commonly known cannabinoid

■ Cannabinoids are lipophilic, accumulating within fatty tissues. 
– Can persist in the body for weeks to months. 

[Alizpurua-Olaizola 2016]
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THC Metabolites

■ 11-OH-THC (11-Hydroxy-THC) is the initial main active metabolite 
of THC 

■ THC-COOH (THC-11-oic-acid), an inactive metabolite of delta-9-
THC, has a much longer half life

(11-Hydroxy-THC) (THC-11-oic-acid)

THC-COOH

Consumption of Cannabis
■ Recreational cannabis most commonly consumed by smoking, 

ingestion, and vaporization

■ Medical cannabis administered via pill, cream, oil, nebulizer 
forms as well
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Desired Effects of 
Cannabis

■ Euphoria

■ Sense of relaxation

■ Pain relief

■ Increased appetite
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Lung Absorption of THC

■ Efficient pulmonary absorption
– THC blood levels rise immediately
– Peak blood concentration within 

3-10 minutes

■ Subjective high occurs within minutes

[Verstraete 2004]

Oral Absorption of THC
■ First pass liver metabolism 

impacts bioavailability of THC
– Reduces by 4-12%

■ Maximum THC blood 
concentration within 1-2 hours

■ THC reaches the brain more 
slowly
– High occurs ~ 30 minutes

■ Lower peak concentrations, 
longer duration of effects

[Sharma 2012]
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DRUG TESTING FOR 
CANNABIS

When Can Drug Testing Occur?

■ Pre-employment

■ Reasonable Suspicion

■ Random

■ Return-to-duty

■ Follow-up

■ Post-Accident
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Forms of Drug Testing to Consider

■ Urine

■ Blood

■ Saliva

■ Hair

27

28



6/19/2023

15

29

30



6/19/2023

16

Urine Drug Testing for Cannabis

■ Most commonly detects THC-COOH

■ Typical screening cutoff: 50ng/ml 

■ Gas Chromatography/Mass Spectrometry (confirmatory test) 
cutoff: 15ng/ml

[Verstraete 2004]

THC-COOH
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Urine Cannabis Metabolite Timeline

■ The ability to detect the inactive THC 
metabolite (THC-COOH) in urine is 
unpredictable. 
– Infrequent users: 1-5 day detection 

period
– Heavy users: Up to 15 days 
– Chronic users: Up to 30 days
– Oral ingestion has slightly longer 

detection times of THC-COOH

[Verstraete 2004]
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Blood Drug Testing for Cannabis

■ THC detectable for ~ 5-8 hours
– Rises quickly in the minutes following 

inhalation (often above 100 ng/ml), 
quickly declines to single digit levels 
within a couple of hours

■ Indicator as to whether one is under the 
influence of cannabis?

[Verstraete 2004]

THC-COOH

Metabolite Persistence in Blood
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Saliva Drug Testing for Cannabis

■ Shorter window of detection – parent 
compounds, not inactive metabolites

■ Parent compound – Delta 9 THC

■ Detection time 6-12 hours

[Verstraete 2004]

THC-COOH

Metabolite Persistence in Saliva
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■ Effective June 1, 2023

■ Does NOT replace urine testing
– The choice of whether to conduct an oral fluid or a urine test 

is up to the employer

Hair Drug Testing for Cannabis

■ Longest detection period 
– ~ 90 days with 1.5 inches of growth 

■ Measure of THC-COOH – inactive metabolite

[Uhl 1997]

THC-COOH
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IMPAIRMENT

Why isn’t this as easy as alcohol?

■ Pharmacokinetics are more complex

– Vape/Smoke

■ Rapid peak in blood 
concentrations 

■ Transient peak in blood 
concentrations

– Ingest

■ Slow peak in blood 
concentrations

■ No clear relationship between THC 
blood concentrations and impairment

– Ginsburg (2019)
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Impairment up to 24 hours?

Delta 9 THC leading to acute impairment

■ Cognitive Function (Spindle et al, 2021)

– Paced Serial Addition Task (PASAT)

– DRiving Under the Influence of 
Drugs (DRUID)

■ On-Road, Simulated Driving 
Performance (Arkell et al, 2019)

– “Moderately increased risk” of 
being involved in / responsible for 
motor vehicle collision

– Standard Deviation of Lane 
Positioning (SDLP) increased

■ Average driving speed typically 
not affected

43

44



6/19/2023

23

DRUID
■ Two minutes

■ Four tasks
– Circle vs. Square (Decision 

Making)
– 60 seconds (Time Estimation)
– Trace the circle (Object 

Tracking)
– Stand on one leg (Balance)

■ Issues?
– Obtaining a baseline
– What is causing the 

impairment (alcohol vs. 
cannabis vs. other)?

– Could cannabis actually 
improve scoring in certain 
conditions?

An attempt to assess impairment…
(Spindle et al. 2021)

■ Infrequent cannabis users (no use for 30 
days prior to study onset)

■ Acute administration of cannabis
– Oral

■ 0, 10, 25mg THC (brownies)
– Vaporized

■ 0, 5, 20mg THC

■ Impairment
– Self-report
– Cognitive testing
– Field sobriety testing
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“Subjective” Results

■ “Pleasant” drug effect increased in a 
dose-dependent fashion

■ Indices of impairment

– At low doses, trouble with memory 
and difficulty with routine tasks 
were largely unchanged from 
baseline

– At high doses, ratings for these 
subjective measures of impairment 
increased significantly
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Oral Vaporized

Oral Vaporized

Cognitive Results

■ PASAT

– Negative impact

– Mirror subjective drug 
effect rating

■ DRUID

– Negative impact

– Multiple performance 
domains 

Oral Vaporized

Oral Vaporized
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Field Sobriety Testing

■ “Impaired” = 2 or greater clues

■ Individual “clues” detected at 
comparable rate

– Placebo, low dose, high dose THC

■ Does field sobriety testing lack 
sensitivity for cannabis impairment?

– vs. alcohol

■ Not a “real world” scenario
– Multiple “practice” attempts
– Low stress
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Summary

■ Landscape surrounding cannabis has changed (and will continue to change)

■ Mode of consumption matters

■ Method of testing, metabolite of testing – it makes a difference!

■ Impairment remains difficult to assess
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