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Background

Substance use in adolescence and young adulthood

― Heightened brain plasticity and sensitivity, marked by significant neural development (Casey et al., 2017; Gogtay et al., 2004; Fuhrmann et al., 2015)

― Enhanced sensitivity to rewarding effects of substances (Doremus-Fitzwater et al., 2010)

― Increased risk of substance use disorders (Chen et al., 2009; Jordan et al., 2017)

― In general, substance use is highly prevalent among adolescents and young adults (Degenhardt et al., 2013; Gmel et al.,  2017, Shanahan et al., 2021; 

Quednow et al., 2022), with cannabis as one of the most used (illegal) substances (United Nations Office on Drugs and Crime, 2023)
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Cannabis

― Δ9-tetrahydrocannabinol (THC) as the main psychoactive compound in cannabis

― THC has a long elimination half-life, staying in the body longer than most substances (Musshoff & Madea, 2006)
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Background – effects of cannabis use on cognitive development
Animals:

― Memory deficits and brain changes (Miller et al., 2019; Salmanzadeh et al., 2020; Spear, 2015)

Adolescence:

― Earlier onset linked to worse cognitive outcomes (Jacobus et al., 2015; Meier et al., 2012; 2022)

― Affecting memory, executive functions, and IQ (Jacobus et al., 2015; Meier et al., 2012; 2018; 2022; Morin et al., 2019; Pacheco-Colón et al., 2022)

― Effects may decrease with abstinence (Bourque & Potvin, 2021; Scott et al., 2018)

― Neurodevelopmental changes observed (Albaugh et al., 2021)

Adulthood:

― Acute: Small to moderate cognitive impairments (Zhornitsky et al., 2021)

― Chronic: Effects on executive functions, attention, and memory (Figueiredo et al., 2020; Lovell et al., 2020)
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Research gap

Extensive research, yet critical gaps remain:

― Inconsistent findings across studies (e.g., Meier et al., 2012; 2018; 2022; Morin et al., 2019; Pacheco-Colón et al., 2022)

― Limited longitudinal data on long-term associations (e.g., Meier et al., 2012; 2022)

― Focus on specific (highly selective) samples

― Focus on older participants (e.g., Lovell et al., 2020)

― Methodological variations (e.g., Miller et al., 2019; Salmanzadeh et al., 2020; Spear, 2015)

― Insufficient control for confounding factors (e.g., sociodemographic variables, mental health, other substance use; e.g., Albaugh et al., 2021; 

Bourque & Potvin, 2021; Scott et al., 2018)

― Addressing heterogeneity 
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Research questions – associations 

1. What are the associations between self-reported cannabis use in adolescence and cognitive performance as measured by the CANTAB 

tasks PAL, RVP & SWM in young adulthood?
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Research questions – associations 

1. What are the associations between self-reported cannabis use in adolescence and cognitive performance as measured by the CANTAB 
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2. What distinct latent subgroups of cannabis use trajectories can be identified?
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Research questions – trajectories 
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2.1 How are these latent subgroups of cannabis use associated with sociodemographic variables?

2.2 How are these latent subgroups of cannabis use associated with cognitive performance on the CANTAB?

2.3 How are these latent subgroups of cannabis use associated with cognitive performance on the CANTAB while controlling for 

sociodemographic variables?

?

Research questions – trajectories 
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2.1 How are these latent subgroups of cannabis use associated with sociodemographic variables?
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?
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2.1 How are these latent subgroups of cannabis use associated with sociodemographic variables?

2.2 How are these latent subgroups of cannabis use associated with cognitive performance on the CANTAB?

2.3 How are these latent subgroups of cannabis use associated with cognitive performance on the CANTAB while controlling for 

sociodemographic variables?

+ ?PAL RVP SWM TOTAL

Research questions – trajectories 



University of Zurich 05/09/2024zIReN Meeting 2024, Bari 11

Participants:

z-proso (Ribeaud et al., 2022): n = 1,522 (at least one available 

value for cannabis use)

Methods – participants & measures

Measures: (z-proso Project Team, 2024)

Cannabis use:

― W4 –9: Number of times of cannabis use in the last 12 months

― Categories: 1 = never, 2 = once, 3 = 2-5 times, 4 = monthly, 5 = 
weekly, 6 = (almost) daily

Sociodemographic variables:

              Education (3 dummies)

              Sex (0/1)

              ISEI (16-90)

              Migration background (0/1)

Cambridge Neuropsychological Test Automated Battery 

(CANTAB; Strauss et al., 2006) : 

                     Total Errors Adjusted (PAL)

                      Vigilance (RVP)

                      Working Memory Total (SWM)

                      Total (summed up score)

Further covariates:

―Anxiety/depression self-reported at wave 9 (Murray et al., 2019; 

Tremblay et al., 1991)

―Cocaine measured in hair at wave 9 (Scholz et al., 2021)
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Methods – statistical analyses 

1. Regression analyses 

2. Graphical representation of use across time

3. Helmert contrast analyses (average across time vs. 

single time points)

--------------------------------------------------------------------------

4. Latent Class Growth Analyses (& regressions)
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Results – descriptives
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Results – linear regressions
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PAL RVP SWM Total



University of Zurich

Results – graphical representation of cannabis use and cognitive performance
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Results – graphical representation of cannabis use and cognitive performance
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Are these trends statistically significant?
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Results – Helmert contrasts
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Results – Helmert contrasts
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Results – Helmert contrasts for each time point
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Results – LCGAs
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Results – LCGAs
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Results – LCGAs
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Results – LCGAs
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Results – LCGAs
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Results – LCGAs sociodemographic variables
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Results – LCGAs incl. sociodemographic & CANTAB variables

Without sociodemographic variables With sociodemographic variables partialized out
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Discussion

Summary

― Nuanced results: No straightforward relationship between cannabis use and cognitive performance, but a tendency for higher use 

being associated with lower performance

― Specific cognitive domains: Associations between cannabis use and PAL, RVP, and CANTAB total score.

― Latent subgroups: Significant relationship between group membership and sociodemographic variables

― Sociodemographic factors: Highly influential 
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➢Caution when interpreting

Methodological considerations

― Only one time point for cognitive performance

― Ordered cannabis use responses and only self-reports (Steinhoff et al., 2023) 

― No information on the THC potency
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Discussion

Future directions

― Performance changes in CANTAB

― Moderating/mediating factors

― Further substances
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Thank you!
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Contact
Clarissa Janousch
clarissa.janousch@bli.uzh.ch

… also to the entire z-proso project team,

… to the Experimental Pharmacopsychology and Psychological Addiction Research team,

… and to the Risk and Resilience team!
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Results – missingness analysis
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Results – correlations
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Results – correlations
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Results – correlations
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Results – boxplots
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Results – boxplots

05/09/2024zIReN Meeting 2024, Bari 40

PAL RVP SWM Total

Cannabis use age 11

Cannabis use age 13

Cannabis use age 15

Cannabis use age 17

Cannabis use age 20

Cannabis use age 24

never



University of Zurich

Results – boxplots
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Results – boxplots
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Results – boxplots
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Results – ANOVAs
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Results – LCGAs incl. sociodemographic & CANTAB variables
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Results – LCGAs incl. sociodemographic & CANTAB variables
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Results – LCGAs incl. sociodemographic & CANTAB variables
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