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Literature Search 

Studies were identified by searching the online databases Scopus and Web of Science 

(Thomas Reuters) from inception until October 25th, 2021, using the following Boolean 

expressions: 

Scopus: 

( TITLE-ABS-KEY ( cogniti* OR driving OR drive OR "processing speed" OR "reaction 

time" OR vigilance OR "executive function" OR memory OR psychomotor OR 

tracking OR perception OR "information processing" OR attention OR "crystallised 

intelligence" OR pilot* OR flight* ) ) AND ( TITLE-ABS-KEY ( cannabinoid* OR 

cannabis OR marijuana OR tetrahydrocannabinol OR THC OR nabiximols OR Sativex 

OR dronabinol OR marinol OR namisol ) ) AND ( TITLE-ABS-KEY ( duration OR "next 

day" OR "carry over" OR residual ) ) 

Web of Science: 

TS = (cogniti* OR driving OR drive OR "processing speed" OR "reaction time" OR 

vigilance OR "executive function" OR memory OR psychomotor OR tracking OR 

perception OR "information processing" OR attention OR "crystallised intelligence" 

OR pilot* OR flight*) AND TS = (cannabinoid* OR cannabis OR marijuana OR 

tetrahydrocannabinol OR THC OR nabiximols OR Sativex OR dronabinol OR marinol 

OR namisol) AND TS = (duration OR "next day" OR "carry over" OR residual) 

 
The star symbol (*) was used to capture derivatives of search terms (by suffixation) and 

enclosed quotation marks were used to capture exact phrases. No other restrictions (filters) 

were imposed. The search was updated on March 28th, 2022; however, no new (eligible) 

publications were identified.  
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Table S1. Neuropsychological tests and categories 

Divided Attention  

Divided Attention Task 
Multi-attribute Task 

Executive Function 

Baddeley Reasoning Task 
Logical Reasoning Task 

Information Processing 

Digit Symbol Substitution Test 
Digit Cancellation Task 
Bourdon’s Cancellation Test 
Two Letter Search Task 
Visual Search Task 
Card Sorting Task 
Road Sign Test 

Tracking Performance  

Critical Tracking Task 

Reaction Time 

Simple Reaction Time 
Choice Reaction Time Task 
Circular Lights Task 

Motor Function 

Grooved Pegboard Task 
Gibson Spiral Maze 
Standing Steadiness Task 

Sustained Attention 

Continuous Performance Test 
Psychomotor Vigilance Task 
Sustained Attention Task 
Rapid Visual Information Processing Task 

Working Memory 

Serial Sevens Subtraction Task 
Verbal Fluency Task 
Serial Addition & Subtraction Task 
Backward Digit Span Task 
Finger Labyrinths Task 

Perception 

Time Production Task 
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Learning and(or) Memory 

Hopkins Verbal Learning Test Revised 
Immediate and Delayed Recall Tasks 
Buschkel Selective Reminding Task 
Prose Recall Task 
Perceptual Priming Task 
Forward Digit Span Task 

Spatial Reasoning 

Mannequin Task  
The Digit Span and Addition Tasks used in Rafaelsen et al. [1] 
and the Tapping, Spiral Rotor, Compensation Apparatus and 
Tracking Apparatus Tasks used in Kielholz et al. [2] were not 
adequately described or referenced to be categorised. 

 

 

Table S2. Terms used to describe participants’ cannabis use behaviour 

Population Definition  

Cannabis Naïve No lifetime exposure  

Current Non-Users No use ≥1 month and ≥1 lifetime exposure 

Infrequent Users  <1 use per month and ≥1 lifetime exposure 

Monthly Users 1 to <4 uses per month 

Weekly Users 1 to <4 uses per week 

Daily Users ≥4 uses per week 

Unclear  Insufficient information provided  

See Sect. 2.5 ‘Data Extraction’ of McCartney et al. [3] for full details.  

  

Table S1 Cont. 
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Figure S1. Study selection. Excluded full texts are listed over page. If a study contained 

multiple “intervention-arms”, more than one of which was eligible for inclusion, the separate 

“arms” were treated as discrete ‘studies’, termed trials. This search was performed on 

October 25th, 2021; an updated search was performed on March 28th, 2022; however, no   

new (eligible) publications were identified. 
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Study Selection Process 

Fifty-one of the 63 full texts screened during the literature search were ineligible for inclusion 

in the current review. These publications were excluded for the following reasons:    

1) Unable to locate a full text (n=2) [4, 5]  

2) Not a full-length paper (n=2) [6, 7] 

3) Not original research (n=8) [8-15] 

4) Not an interventional study (n=4) [16-19] 

5) Performance on a ‘safety-sensitive’ task or discrete neuropsychological test was not 

assessed (n=12) [20-31] 

6) Performance as not assessed >8-hours post-(last) THC administration (n=22) [32-53] 

7) The length of time between THC administration and the performance test(s) was 

unknown (n=1) [54] 
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Table S3. Characteristics and results of included trials (≤8-hours treatment, only) 

Citation Study Design Participants 
Usual Cannabis 
Use Behaviour 

Treatment 
THC Dose 

(mg) 
Performance Test 

Time Since Last THC 
Use 

Effect of THC (compared to placebo unless 
otherwise stated) 

Matheson et al. 
[55]_a (2020) 

Randomised; DB; 
PC (BSD) 

C: 30 (21 M); 22±2 y 
I: 31 (18 M); 22±2 y 

Weekly–Daily 

Smoked Cannabis 
Cigarettes 

(562±170 mg; 12.5% THC) 
(<0.5% CBD) 

70.3±21.3a 

Grooved Pegboard Task 1 h No significant effects 

DSST 1 h No significant effects 

CPT 1 h No significant effects 

HVLT-R 1 h No significant effects 

Matheson et al. 
[55]_b (2020) 

Randomised; DB; 
PC (BSD) 

C: 30 (21 M); 22±2 y 
I: 30 (26 M); 22±2 y 

Weekly–Daily 

Smoked Cannabis 
Cigarettes 

(752±131 mg; 12.5% THC) 
(<0.5% CBD) 

94.0±16.4a 

Grooved Pegboard Task 1 h No significant effects 

DSST 1 h No significant effects 

CPT 1 h No significant effects 

HVLT-R 1 h THC ↓ Percent Retained at 1 h. 

Brands et al. 
[56]_a (2019) 

Randomised; DB; 
PC (BSD) 

C: 30 (21 M); 22±2 y 
I: 31 (18 M); 22±2 y 

Weekly–Daily 

Smoked Cannabis 
Cigarettes 

(562±170 mg; 12.5% THC) 
(<0.5% CBD) 

70.3±21.3a 
Simulated Driving 0.5 h No significant effects 

Simulated Driving (Dual Task) 0.5 h THC ↓ Speed at 0.5 h. 

Brands et al. 
[56]_b (2019) 

Randomised; DB; 
PC (BSD) 

C: 30 (21 M); 22±2 y 
I: 30 (26 M); 22±2 y 

Weekly–Daily 

Smoked Cannabis 
Cigarettes 

(752±131 mg; 12.5% THC) 
(<0.5% CBD) 

94.0±16.4a 
Simulated Driving 0.5 h THC ↓ Speed at 0.5 h. 

Simulated Driving (Dual Task) 0.5 h THC ↓ Speed at 0.5 h. 

Hartley et al. 
[57]_a (2019) 

Randomised; DB; 
PC (WSD) 

15 M; 22±3 y Weekly 

Smoked Cannabis 
Cigarettes 

(9.8% THC; 1 g tobacco) 
(<0.1% CBD and CBN) 

10 
Simulated Driving BL, 1, 2, 4, 6 & 8 h No relevant analysesb 

PVT BL, 1, 2, 4, 6 & 8 h No relevant analysesb 

Hartley et al. 
[57]_b (2019) 

Randomised; DB; 
PC (WSD) 

15 M; 22±3 y Weekly 

Smoked Cannabis 
Cigarettes 

(9.8% THC; 1 g tobacco) 
(<0.1% CBD and CBN) 

30 
Simulated Driving BL, 1, 2, 4, 6 & 8 h No relevant analysesb 

PVT BL, 1, 2, 4, 6 & 8 h No relevant analysesb 

Hartley et al. 
[57]_c (2019) 

Randomised; DB; 
PC (WSD) 

15 M; 22±3 y Daily 

Smoked Cannabis 
Cigarettes 

(9.8% THC; 1 g tobacco) 
(<0.1% CBD and CBN) 

10 
Simulated Driving BL, 1, 2, 4, 6 & 8 h No relevant analysesb 

PVT BL, 1, 2, 4, 6 & 8 h No relevant analysesb 

Hartley et al. 
[57]_d (2019) 

Randomised; DB; 
PC (WSD) 

15 M; 22±3 y Daily 

Smoked Cannabis 
Cigarettes 

(9.8% THC; 1 g tobacco) 
(<0.1% CBD and CBN) 

30 
Simulated Driving BL, 1, 2, 4, 6 & 8 h No relevant analysesb 

PVT BL, 1, 2, 4, 6 & 8 h No relevant analysesb 

Schoedel et al. 
[58]_a (2018) 

Randomised; DB; 
PC (WSD)c 

43 (31 M)d; 38±9 y Infrequent–Daily THC Capsules 10 

Divided Attention Task BL, 1, 2, 3, 6 & 8 h No significant effect 

HVLT-R BL, 1, 2, 3, 6 & 8 h No relevant analysese 

DSST BL, 1, 2, 3, 6 & 8 h No relevant analysese 

Schoedel et al. 
[58]_b (2018) 

Randomised; DB; 
PC (WSD)c 

43 (31 M)d; 38±9 y Infrequent–Daily THC Capsules 30 

Divided Attention Task BL, 1, 2, 3, 6 & 8 h THC ↓ Tracking Accuracy at 3 and 6 hf. 

HVLT-R BL, 1, 2, 3, 6 & 8 h No relevant analysese 

DSST BL, 1, 2, 3, 6 & 8 h No relevant analysese 

Ronen et al. [59] 
(2008) 

DB; PC (WSD) 14 (10 M); 22±2 y Monthly–Weekly Smoked THC Cigarettes 17 Simulated Driving 20 min 
THC ↑ Dual Task Reaction Time, RMS Lane 
Position and RMS Steering Deviations at 20 min. 

Ménétrey et al. 
[60]_a (2005) 

Randomised; DB; 
PC (WSD) 

8 Mg; Range: 22–30 y Unclear Hemp Milk Decoction 16.5 
Road Sign Test BL, 1, 2.5, 4, 5.5 & 7 h Ambiguoush 

Divided Attention Task BL, 1, 2.5, 4, 5.5 & 7 h Ambiguoush 

Ménétrey et al. 
[60]_b (2005) 

Randomised; DB; 
PC (WSD) 

8 Mg; Range: 22–30 y Unclear Hemp Milk Decoction 45.7 
Road Sign Test BL, 1, 2.5, 4, 5.5 & 7 h Ambiguoush 

Divided Attention Task BL, 1, 2.5, 4, 5.5 & 7 h Ambiguoush 

Ménétrey et al. 
[60]_c (2005) 

Randomised; DB; 
PC (WSD) 

8 Mg; Range: 22–30 y Unclear THC Capsules 20 
Road Sign Test BL, 1, 2.5, 4, 5.5 & 7 h Ambiguoush 

Divided Attention Task BL, 1, 2.5, 4, 5.5 & 7 h Ambiguoush 

 
 

        

Nicholson et al. 
[61]_a (2004) 

DB; PC (WSD) 
8 (4 M); Range 21–34 
y 

Current Non-
Users 

Oromucosal Spray 15 

Word Memory Recall Not Assessed - 

Digit Memory Recall Not Assessed - 

6-Letter Memory Recall Not Assessed - 
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DSST Not Assessed - 

Multi-attribute Task Not Assessed - 

Choice Reaction Time Task Not Assessed - 

Sustained Attention Task Not Assessed - 

Nicholson et al. 
[61]_b (2004) 

DB; PC (WSD) 
8 (4 M); Range 21–34 
y 

Current Non-
Users 

Oromucosal Spray 
(5 mg CBD) 

5 

Word Memory Recall Not Assessed - 

Digit Memory Recall Not Assessed - 

6-Letter Memory Recall Not Assessed - 

DSST Not Assessed - 

Multi-attribute Task Not Assessed - 

Choice Reaction Time Task Not Assessed - 

Sustained Attention Task Not Assessed - 

Nicholson et al. 
[61]_c (2004) 

DB; PC (WSD) 
8 (4 M); Range 21–34 
y 

Current Non-
Users 

Oromucosal Spray 
(15 mg CBD) 

15 

Word Memory Recall Not Assessed - 

Digit Memory Recall Not Assessed - 

6-Letter Memory Recall Not Assessed - 

DSST Not Assessed - 

Multi-attribute Task Not Assessed - 

Choice Reaction Time Task Not Assessed - 

Sustained Attention Task Not Assessed - 

Curran et al. 
[62]_a (2002) 

Randomised; DB; 
PC (WSD) 

15 M; 24±2 y Unclear THC Capsules 7.5 

Buschkel Selective Reminding Task BL, 1, 2, 4, 6 & 8 Ambiguous 

RVIPT BL, 1, 2, 4, 6 & 8 No significant effects 

Baddeley Reasoning Task BL, 1, 2, 4, 6 & 8 THC ↑ Reaction Time at 1 h. 

Subtract Serial Sevens Task BL, 1, 2, 4, 6 & 8 No significant effects 

Choice Reaction Time Task BL, 1, 2, 4, 6 & 8 THC ↑ Number of Errors at 2 and 8 h. 

Digit Cancellation Task BL, 1, 2, 4, 6 & 8 
THC ↑ Number of Errors (Single Target) at 2 h and 
Number of Errors (Double Target) at 1 h. THC ↓ 
Time to Complete (Double Target) at 4 h. 

Simple Reaction Time Task BL, 1, 2, 4, 6 & 8 No significant effects  

Curran et al. 
[62]_b (2002) 

Randomised; DB; 
PC (WSD) 

15 M; 24±2 y Unclear THC Capsules 15 

Buschkel Selective Reminding Task BL, 1, 2, 4, 6 & 8 Ambiguous 

RVIPT BL, 1, 2, 4, 6 & 8 No significant effects 

Baddeley Reasoning Task BL, 1, 2, 4, 6 & 8 THC ↑ Reaction Time at 1 h. 

Subtract Serial Sevens Task BL, 1, 2, 4, 6 & 8 No significant effects 

Choice Reaction Time Task BL, 1, 2, 4, 6 & 8 THC ↑ Number of Errors at 1 h. 

Digit Cancellation Task BL, 1, 2, 4, 6 & 8 
THC ↑ Number of Errors (Single Target) at 2 and 4 
h and Number of Errors (Double Target) at 1 h. THC 
↓ Time to Complete (Double Target) at 1 and 2 h. 

Simple Reaction Time Task BL, 1, 2, 4, 6 & 8 THC ↑ Reaction Time at 2 h. 

Fant et al. [63]_a 
(1998) 

Randomised; DB; 
PC (WSD) 

10 M; 27 y,  
Range: 24–31 y  

Monthly–Weekly 
Smoked Cannabis 

Cigarettes 
(1.8% THC) 

“Eight Puffs” 
(Dose 

Unknown) 

Smooth-Pursuit Eye Movements BL, 0.25, 1.75, 3.5 & 5.5 Ambiguous i 

Circular Lights Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effect 

Serial Addition and Subtraction Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effects 

Digit Recall Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effects 

Logical Reasoning Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effects 

Mannequin Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effects 

Fant et al. [63]_b 
(1998) 

Randomised; DB; 
PC (WSD) 

10 M; 27 y,  
Range: 24–31 y 

Monthly–Weekly 
Smoked Cannabis 

Cigarettes 
(3.6% THC) 

“Eight Puffs” 
(Dose 

Unknown) 

Smooth-Pursuit Eye Movements BL, 0.25, 1.75, 3.5 & 5.5 Ambiguous i 

Circular Lights Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effect 

Serial Addition and Subtraction Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effects 

Digit Recall Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effects 

Logical Reasoning Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effects 

Mannequin Task BL, 0.25, 1.75, 3.5 & 5.5 No significant effects 

 
 
 
 

        

Chait and Perry 
[64] (1994) 

DB; PC (WSD) 
 14 (10 M); 25 y,  
Range: 21–34 y   

Monthly–Daily 
Smoked Cannabis 

Cigarettes 
(3.6% THC) 

"Eight Puffs" 
(Dose 

Unknown) 

Time Production Task 1 h THC ↓ Time Interval (60 & 120 s) at 1 hl 

Standing Steadiness Task 1 h No significant effect 

DSST 1 h THC ↓ Percent Correct at 1 hl 
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Backward Digit Span Task 1 h No significant effect 

Logical Reasoning Task 1 h No significant effect 

Visual Divided Attention Task 1 h THC ↑ False Alarms at 1 hl 

Free Recall Task 1 h No significant effect 

Leirer et al. [65] 
(1991) 

“Blinded”j; PC 
(WSD) 

9 (Sex NS); 31 y, 
Range: 24–40 y  

Unclear 
Smoked Cannabis 

Cigarettes 
20 Simulated Flying  BL, 0.25, 4, & 8 h THC ↓ performance at 0.25, 4 & 8 h 

Chait [66] (1990) DB; PC (WSD) 
12 (9 M); 21 y, 
Range: 18–26 y 

Weekly–Daily 
Smoked Cannabis 

Cigarettes 
(800–900 mg; 2.1% THC) 

"Eight Puffs"k 
(Dose 

Unknown) 

Time Production Task Not Assessed - 

Simple Reaction Time Task Not Assessed - 

Forward Digit Span Task  Not Assessed - 

Visual Divided Attention Task Not Assessed - 

Choice Reaction Time Task Not Assessed - 

Backward Digit Span Task Not Assessed - 

DSST Not Assessed - 

Buschkel Selective Reminding Task Not Assessed - 

Heishman et al. 
[67]_a (1990) 

Randomised; DB; 
PC (WSD) 

3 M; Range 27–29 y Unclear 
Smoked Cannabis 

Cigarettes 
(2.57% THC) 

“1 x Cigarette” 
(Dose 

Unknown) 

Two Letter Search Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Logical Reasoning Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Digit Recall Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Serial Addition and Subtraction Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Circular Lights Task  
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Heishman et al. 
[67]_b (1990) 

Randomised; DB; 
PC (WSD) 

3 M; Range 27–29 y Unclear 
Smoked Cannabis 

Cigarettes 
(2.57% THC) 

“2 x Cigarette” 
(Dose 

Unknown) m 

Two Letter Search Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Logical Reasoning Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Digit Recall Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Serial Addition and Subtraction Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Circular Lights Task  
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Heishman et al. 
[67]_c (1990) 

Randomised; DB; 
PC (WSD) 

2 M; Range 27–29 y Unclear 
Smoked Cannabis 

Cigarettes 
(2.57% THC) 

“4 x Cigarette” 
(Dose 

Unknown) n 

Two Letter Search Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Logical Reasoning Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Digit Recall Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Serial Addition and Subtraction Task 
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Circular Lights Task  
BL, 0.5, 1, 2, 3.5, 4.5, 5 

& 7 h 
Results not adequately reported. 

Leirer et al. 
[68]_a (1989) 

Randomised; DB; 
PC (WSD) 

9 (Sex NS); 26 y, 
Range: 18–29 y 

Unclear 
Smoked Cannabis 

Cigarettes 
10 Simulated Flying 1, 4 & 8 h No significant effects 

Leirer et al. 
[68]_b (1989) 

Randomised; DB; 
PC (WSD) 

9 (Sex NS); 26 y, 
Range: 18–29 y 

Unclear 
Smoked Cannabis 

Cigarettes 
20 Simulated Flying 1, 4 & 8 h THC ↓ performance (‘turbulent’) at 1 & 4 h 

Leirer et al. [68]_c 
(1989) 

Randomised; DB; 
PC (WSD) 

9 (Sex NS); 38 y, 
Range: 30–48 y 

Unclear 
Smoked Cannabis 

Cigarettes 
10 Simulated Flying 1, 4 & 8 h No significant effects 

Leirer et al. 
[68]_d (1989) 

Randomised; DB; 
PC (WSD) 

9 (Sex NS); 38 y, 
Range: 30–48 y 

Unclear 
Smoked Cannabis 

Cigarettes 
20 Simulated Flying 1, 4 & 8 h THC ↓ performance (‘turbulent’) at 1 & 4 h 

Barnett et al. 
[69]_a (1985) 

“Blinded”j; PC 
(WSD) 

8 M; Range: 22–33 y Unclear 
Smoked Cannabis 

Cigarettes 
100 μg·kg-1 Visual Search Task 

0.2, 0.8, 1.5, 2.2, 2.8, 
3.5, 4.2, 6 & 8 

No relevant analysesb 
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(700 mg; 1% THC) (6.8–7.3 mg) 
Divided Attention Task 

0.2, 0.8, 1.5, 2.2, 2.8, 
3.5, 4.2, 6 & 8 

No relevant analysesb 

Critical Tracking Task 
0.2, 0.8, 1.5, 2.2, 2.8, 

3.5, 4.2, 6 & 8 
No relevant analysesb 

Barnett et al. 
[69]_b (1985) 

“Blinded”j; PC 
(WSD) 

8 M; Range: 22–33 y Unclear 
Smoked Cannabis 

Cigarettes 
(700 mg; 1% THC) 

200 μg·kg-1 

(14–15 mg) 

Visual Search Task 
0.2, 0.8, 1.5, 2.2, 2.8, 

3.5, 4.2, 6 & 8 
No relevant analysesb 

Divided Attention Task 
0.2, 0.8, 1.5, 2.2, 2.8, 

3.5, 4.2, 6 & 8 
No relevant analysesb 

Critical Tracking Task 
0.2, 0.8, 1.5, 2.2, 2.8, 

3.5, 4.2, 6 & 8 
No relevant analysesb 

Barnett et al. 
[69]_c (1985) 

“Blinded”j; PC 
(WSD) 

8 M; Range: 22–33 y Unclear 
Smoked Cannabis 

Cigarettes 
(700 mg; 1% THC) 

250 μg·kg-1 

(17–18 mg) 

Visual Search Task 
0.2, 0.8, 1.5, 2.2, 2.8, 

3.5, 4.2, 6 & 8 
No relevant analysesb 

Divided Attention Task 
0.2, 0.8, 1.5, 2.2, 2.8, 

3.5, 4.2, 6 & 8 
No relevant analysesb 

Critical Tracking Task 
0.2, 0.8, 1.5, 2.2, 2.8, 

3.5, 4.2, 6 & 8 
No relevant analysesb 

Chait et al. [70]_a 
(1985) 

“Blinded”j; PC 
(WSD) 

13 M; 25 y,  
Range: 21–35 y 

Infrequent–Daily 
Smoked Cannabis 

Cigarettes 
(1 g; 2.9% THC) 

"Ten Puffs" 
(Dose 

Unknown) 

Card Sorting Task BL, 25 min & 70 min THC ↑ Time to Complete (Simple) at 25 min l 

Free Recall Task BL, 25 min & 70 min THC ↓ Immediate Recall at 25 min l 

DSST BL, 25 min & 70 min No significant effects l 

Time Production Task BL, 25 min & 70 min 
THC ↑ Time Interval (30 s) at 25 min compared to 
Target. 

Chait et al. [70]_b 
(1985) 

“Blinded”j; PC 
(WSD) 

6 M; age NS Unclear 
Smoked Cannabis 

Cigarettes 
(1 g; 2.9% THC) 

"Five Puffs" 
(Dose 

Unknown) 

Card Sorting Task BL & 25 min Results not reported.  

Free Recall Task BL & 25 min Results not reported. 

DSST BL & 25 min Results not reported. 

Time Production Task BL & 25 min Results not reported. 

Yesavage et al. 
[71] (1985) 

Pre/Post Trial 10 (Sex NS); 29 y Unclear 
Smoked Cannabis 

Cigarettes 
19 Simulated Flying 1 & 4 h 

THC negatively impacted all eight measures of 
flying performance at 1 h and six of these eight 
measures at 4 h. 

Rafaelsen et al. 
[72]_a (1973) 

Randomised; DB; 
PC (WSD) 

8 M; Range 21–29 y Unclear 
Oral Cannabis  

(Baked into Cake) 
8 Simulated Driving  Shortly Post-Treatment No significant effects p 

Rafaelsen et al. 
[72]_b (1973) 

Randomised; DB; 
PC (WSD) 

8 M; Range 21–29 y Unclear 
Oral Cannabis  

(Baked into Cake) 
12 Simulated Driving  Shortly Post-Treatment No significant effects p 

Rafaelsen et al. 
[72]_c (1973) 

Randomised; DB; 
PC (WSD) 

8 M; Range 21–29 y Unclear 
Oral Cannabis  

(Baked into Cake) 
12 Simulated Driving  Shortly Post-Treatment THC ↑ Break Timep 

Rafaelsen et al. 
[72]_d (1973) 

Randomised; DB; 
PC (WSD) 

8 M; Range 21–29 y Unclear 
Oral Cannabis  

(Baked into Cake) 
16 Simulated Driving  Shortly Post-Treatment THC ↑ Break Time and Start Time p 

Rafaelsen et al. 
[1]_a (1973) 

Randomised; DB; 
PC (WSD) 

8 M; Range 21–29 y Unclear 
Oral Cannabis  

(Baked into Cake) 
8 

Digit Span Task (Direction NS) Shortly Post-Treatment No significant effects l 

Addition Test Shortly Post-Treatment No significant effects l 

Subtract Serial Sevens Task Shortly Post-Treatment No significant effects l 

Finger Labyrinths Task Shortly Post-Treatment No significant effects l 

Bourdon's Cancellation Test Shortly Post-Treatment No significant effects l 

Rafaelsen et al. 
[1]_b (1973) 

Randomised; DB; 
PC (WSD) 

8 M; Range 21–29 y Unclear 
Oral Cannabis  

(Baked into Cake) 
12 

Digit Span Task (Direction NS) Shortly Post-Treatment No significant effects l 

Addition Test Shortly Post-Treatment THC ↑ Time to Complete l 

Subtract Serial Sevens Task Shortly Post-Treatment THC ↑ Time to Complete l 

Finger Labyrinths Task Shortly Post-Treatment THC ↑ Time to Complete l 

Bourdon's Cancellation Test Shortly Post-Treatment No significant effects l 

Rafaelsen et al. 
[1]_c (1973) 

Randomised; DB; 
PC (WSD) 

8 M; Range 21–29 y Unclear 
Oral Cannabis  

(Baked into Cake) 
12 

Digit Span Task (Direction NS) Shortly Post-Treatment No significant effects l 

Addition Test Shortly Post-Treatment No significant effects l 

Subtract Serial Sevens Task Shortly Post-Treatment THC ↑ Time to Complete l 

Finger Labyrinths Task Shortly Post-Treatment THC ↑ Time to Complete l 

Bourdon's Cancellation Test Shortly Post-Treatment No significant effects l 

         

Rafaelsen et al. 
[1]_d (1973) 

Randomised; DB; 
PC (WSD) 

8 M; Range 21–29 y Unclear 
Oral Cannabis  

(Baked into Cake) 
16 

Digit Span Task (Direction NS) Shortly Post-Treatment No significant effects l 

Addition Test Shortly Post-Treatment THC ↑ Time to Complete l 
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Subtract Serial Sevens Task Shortly Post-Treatment THC ↑ Time to Complete l 

Finger Labyrinths Task Shortly Post-Treatment THC ↑ Time to Complete l 

Bourdon's Cancellation Test Shortly Post-Treatment No significant effects l 

Kielholz et al. 
[2]_a (1973) 

DB; PC (BSD) 54p (Sex NS); 34 y Unclear THC Capsules 
350 μg·kg-1 

(~24.5 mgq) 

Tapping Task BL, 1 & 4 h Results not adequately reported. 

Spiral Rotor Task BL, 1 & 4 h Results not adequately reported. 

The Compensation Apparatus BL, 1 & 4 h Results not adequately reported. 

The Tracking Apparatus BL, 1 & 4 h Results not adequately reported. 

Kielholz et al. 
[2]_b (1973) 

DB; PC (BSD) 54p (Sex NS); 34 y Unclear THC Capsules 
400 μg·kg-1 

(~28 mgq) 

Tapping Task BL, 1 & 4 h Results not adequately reported. 

Spiral Rotor Task BL, 1 & 4 h Results not adequately reported. 

The Compensation Apparatus BL, 1 & 4 h Results not adequately reported. 

The Tracking Apparatus BL, 1 & 4 h Results not adequately reported. 

Kielholz et al. 
[2]_c (1973) 

DB; PC (BSD) 54p (Sex NS); 34 y Unclear THC Capsules 
450 μg·kg-1 

(~31.5 mgq) 

Tapping Task BL, 1 & 4 h Results not adequately reported. 

Spiral Rotor Task BL, 1 & 4 h Results not adequately reported. 

The Compensation Apparatus BL, 1 & 4 h Results not adequately reported. 

The Tracking Apparatus BL, 1 & 4 h Results not adequately reported. 

All ‘Effects of THC’ are in comparison to placebo unless otherwise stated; comparisons to baseline are only reported when those to placebo were not conducted or not reported. Significant effects are in bold text. BL: Baseline; BSD: Between Subject 
Design; C: Control Group; CBD: Cannabidiol; CBN: Cannabinol; CPT: Continuous Performance Test; DB: Double Blind; DSST: Digit Symbol Substitution Test; HVLT-R: Hopkins Verbal Learning Test Revised; I: Intervention Group; M: Male Participants; 
NS: Not Specified; PC: Placebo Controlled; PVT: Psychomotor Vigilance Task; RVIPT: Rapid Visual Information Processing Task; SB: Single Blind; SDLP: Standard Deviation of Lane Position; WSD: Within Subject Design. a: Cigarettes were smoked ad 
libitum; b: The authors modelled the ‘behavioural pharmacokinetics’ of THC rather than investigating its effect at specific times post-treatment; c: Though ‘double-blinded’, participants had to demonstrate a capacity to distinguish between THC 
and placebo (in a ‘Quantification Phase’) to be eligible for inclusion; d: Only 35 of these participants were included in the analyses investigating THC’s effects on cognitive function; e: Only the ‘minimum’ and ‘maximum’ performance scores were 
presented and subjected to statistical analysis; f: Presumed to be significant based on the following text: "The effect of dronabinol 10mg was also similar to placebo, whereas dronabinol 30 mg was associated with a slight decrease (<10%) in 
performance starting at 3 h post dose and continuing up to 6 h post dose"; g: It is unclear whether six or eight participants completed the cognitive function tests; h: It is unclear how the time parameter was handled in these statistical analyses (see 
also Sect. 3.4 ‘Next Day Effects of THC’); i: The authors indicate that THC decreased pursuit speeds at 1.75-hours but do not clearly describe its effects at the other time points; j: The authors do not state whether a single or double-blind design was 
used; k: Participants completed a total of five smoking periods involving “eight puffs” each: (1) 9 PM Friday; (2) 3 PM Saturday; (3) 9 PM Saturday; (4) 3 PM Sunday; (5) 9 PM Sunday; cognitive function was assessed 12-hours after each evening (9 
PM) smoking period; l: We presume these comparisons are against placebo (but could they could be baseline); m: the first cigarette was administered 4 hours before the second; n: the first two cigarettes were administered 4 hours before the 
second two; p: Total number across all four treatment groups; q: Value estimated at a body weight of 70 kg.   
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