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Text S1
Sample Agreement Rate
Women were less likely to provide a hair sample compared to men (22.5% vs. 14.1% not providing a hair sample; p < .001). Furthermore, participants with a migration background were less likely to provide a hair sample (22.4% vs. 15.0% not providing a hair sample; p = .003). Participants who did not provide a hair sample also had less experience with playing action-packed video games (no hair sample: M = 1.9 [SD = 1.5]; hair sample: M = 2.4 [SD = 1.7]; p < .001).
We did not find differences in highest completed education between participants who provided a hair sample and those who did not (15.0% below apprenticeship, 16.1% with an apprenticeship, 21.2% with a vocational tertiary education, and 19.9% with an academic tertiary education did not provide a hair sample, respectively; p = .276).  Similarly, we did not find any differences regarding daily tobacco use (16.1% vs. 19.6% not providing a hair sample; p = .201) and daily alcohol use (18.9% vs. 18.4% not providing a hair sample; p = .999). Lastly, we did not observe a difference in the total cognitive score between participants who did not provide a hair sample and those did provide a hair sample (no hair sample: M = -0.05 [SD = 0.71]; hair sample: M = 0.01 [SD = 0.74]; p = .338).
Details on sample attrition across the different assessment waves can be found elsewhere  (1–3).

Text S2
Statistical Analysis
Prior to the main analyses, we calculated descriptive statistics and bivariate correlations for all study variables, including the covariates sex, household SES, migration background, education, gaming experience, and daily tobacco and alcohol use.
We regressed hair substance concentrations as a continuous dose variable and all covariates onto the four CANTAB scores, estimating both bivariate and multivariable associations. When the Breusch–Pagan test indicated nonconstant variance in the model residuals, we applied a White correction to obtain heteroscedasticity robust estimators (4–6). We also estimated the effect sizes (Cohen’s d) for each substance by comparing the marginal mean CANTAB scores of participants without any substance concentration to those with a) any substance concentration, and b) low, medium, and high concentrations (i.e., concentration levels), based on a tertile split. Lastly, we conducted robustness checks by including internalizing and externalizing symptoms as additional covariates to adjust for potential confounding of psychiatric symptoms. Notably, these scales were not part of our a priori covariate set but were included post hoc due to their conceptual relevance to both substance use and cognitive outcomes.
All calculations were performed using R version 4.3.2 statistical software (7) and the packages mice (van Buuren & Groothuis–Oudshoorn, 2011; for imputing missing values), psych (Revelle, 2020; for calculating psychometric properties and correlations), car (Fox & Sanford, 2019; testing regression models), fixest (Berge, 2018; for estimating heteroscedasticity robust standard errors), emmeans (Lenth, 2024; for calculating marginal means and estimating effect sizes), and ggplot2 (Wickham, 2016; for visualizing data and results).
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Outlier overview in CANTAB data
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	Note. For the cutoff, values below the 0.1st percentile were excluded, applying a tolerance factor of 2 (i.e., data between the 0.05th and 0.2nd percentiles) based on visual inspection of the distributions
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	Figure S2
Gaussian kernel density estimates of transformed study variables
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Automatisch generierte Beschreibung]

	Note. All variables were z-standardized and substance variables were also log-transformed. [ME] = morphine equivalents.
a Socioeconomic status assessed with the International Socio-Economic Index of Occupational Status (ISEI), ranging from 14 (unskilled worker) to 90 (judge). 
b Frequency of playing action-packed video games in the past year, averaged across ages 20 and 24. 
c Polysubstance-Use Severity Index.
e Total cognitive score reflects mean score of the three CANTAB scores on sustained attention (z-standardized), declarative memory (inverted and z-standardized), and working memory (inverted and z-standardized).



	Figure S3
Bivariate and multivariable associations between substance concentration in hair and total cognitive score
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Automatisch generierte Beschreibung]

	Note. Statistically significant results (p < .05) are displayed with full saturation. [ME] = morphine equivalents.
a Socioeconomic status assessed with the International Socio-Economic Index of Occupational Status (ISEI), ranging from 14 (unskilled worker) to 90 (judge).
b Positive migration background if both parents were not born in Switzerland.
c Frequency of playing action-packed video games in the past year, averaged across ages 20 and 24. 
d PSUSI = Polysubstance-Use Severity Index



	Figure S4
Bivariate and multivariable associations between substance concentration in hair and sustained attention
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Automatisch generierte Beschreibung]

	Note. Statistically significant results (p < .05) are displayed with full saturation. [ME] = morphine equivalents.
a Socioeconomic status assessed with the International Socio-Economic Index of Occupational Status (ISEI), ranging from 14 (unskilled worker) to 90 (judge).
b Positive migration background if both parents were not born in Switzerland.
c Frequency of playing action-packed video games in the past year, averaged across ages 20 and 24. 
d PSUSI = Polysubstance-Use Severity Index



	Figure S5
Bivariate and multivariable associations between substance concentration in hair and working memory
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Automatisch generierte Beschreibung]

	Note. Statistically significant results (p < .05) are displayed with full saturation. [ME] = morphine equivalents.
a Socioeconomic status assessed with the International Socio-Economic Index of Occupational Status (ISEI), ranging from 14 (unskilled worker) to 90 (judge).
b Positive migration background if both parents were not born in Switzerland.
c Frequency of playing action-packed video games in the past year, averaged across ages 20 and 24. 
d PSUSI = Polysubstance-Use Severity Index




	Figure S6
Bivariate and multivariable associations between substance concentration in hair and declarative memory
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Automatisch generierte Beschreibung]

	Note. Statistically significant results (p < .05) are displayed with full saturation. [ME] = morphine equivalents.
a Socioeconomic status assessed with the International Socio-Economic Index of Occupational Status (ISEI), ranging from 14 (unskilled worker) to 90 (judge).
b Positive migration background if both parents were not born in Switzerland.
c Frequency of playing action-packed video games in the past year, averaged across ages 20 and 24. 
d PSUSI = Polysubstance-Use Severity Index




	Figure S7
Sensitivity Analyses Controlling for Internalizing and Externalizing Symptoms.
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	Note. Multivariable models include sex, household SES, migration background, education, gaming experience, daily tobacco use, and daily alcohol use as control variables. [ME] = morphine equivalents. Internalizing and Externalizing Symptoms were measured using the Social Behavior Questionnaire (14).
a Total cognitive score reflects mean score of the three CANTAB scores on sustained attention (z-standardized), declarative memory (inverted and z-standardized), and working memory (inverted and z-standardized).
b Polysubstance-Use Severity Index.



	Table S1
List of covariates and how they were computed from the content of the initial questions (Q), corresponding answer coding (A), and assessment wave (W)

	Sex

	Q:
	Information on participant’s sex; obtained from primary caregiver

	A:
	1 = male; 2 = female 

	W:
	Wave 1 (age 7)

	Household SES

	Q:
	Information on participant’s primary caregivers’ employment, which was subsequently mapped onto the Socio-Economic Index of Occupational Status (ISEI); obtained from participant

	A:
	Ranges from 16 = unskilled worker to 90 = judge

	W:
	Coalesced across wave 4, 5 and 6 (ages 11, 13, and 15)

	Migration background

	Q:
	Information on country of birth of participant’s biological mother and father; obtained from participant

	A:
	0 = at least one parent born in Switzerland; 1 = both parents not born in Switzerland (original answer coding was 1 = Switzerland; 2 = a different country, namely: [free text option])

	W:
	Coalesced across wave 5 and 6 (ages 13 and 15)

	Gaming experience

	Q:
	Information on participant’s time spent playing “action-packed computer or video games, in which opponents are realistically killed or blood is depicted ("shooter" games, etc.)” in the last 12 months; obtained from participant

	A:
	Ranges from 1 = never to 7 = daily 

	W:
	Averaged across wave 8 and 9 (ages 20 and 24)

	Daily tobacco use

	Q:
	Information on the frequency of participant’s tobacco use in the past three months; obtained from participant

	A:
	0 = none or less than daily use; 1 = daily use (original answer coding ranged from 1 = never to 5 = daily)

	W:
	Wave 9 (age 24)

	Daily alcohol use

	Q:
	Information on the frequency of participant’s alcohol use in the past three months; obtained from participant

	A:
	0 = none or less than daily use; 1 = daily use (original answer coding ranged from 1 = never to 5 = daily)

	W:
	Wave 9 (age 24)

	



	Table S2
Substances, metabolites, and morphine equivalency (ME) factors

	Substance category
	Substances and metabolites
	ME factor

	Cannabis (THC)
	Tetrahydrocannabinol (THC)
	

	
	Cannabinol (CBN)a
	

	Cannabidiol (CBD)
	Cannabidiol (CBD)
	

	[bookmark: _Hlk165126793]Cocaine
	Cocaine
	

	
	Benzoylecgoninea
	

	
	Norcocainea
	

	
	Cocaethylenea
	

	
	m-Hydroxycocainea
	

	
	p-Hydroxycocainea
	

	MDMA („Ecstasy“)
	3,4-Methylenedioxymethamphetamine (MDMA)
	

	
	3,4-Methylenedioxyamphetamine (MDA)a
	

	ADHD medication
	Methylphenidate
	

	Opioid painkillers [ME]
	Morphine
	1.000

	
	Fentanyl
	128.333

	
	Pethidine
	0.125

	
	Tapentadol
	0.275

	
	Tramadol
	0.116

	
	n-Desmethyltramadola
	0.116

	
	Methadone
	2.800

	
	2-Ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP)a
	2.800

	
	Oxycodone
	1.663

	
	Noroxycodonea
	1.663

	Codeine [ME]
	Codeine
	0.145

	
	Dihydrocodeine
	0.231

	Ketamine
	Ketamine
	

	
	Norketaminea
	

	Dextromethorphan (DXM)
	Dextromethorphan (DXM)
	

	Note. Morphine equivalency (ME) factors were adopted courtesy of Kroll et al. (2018) and Nissen et al. (2001).
a metabolite




	Table S3
Bivariate Pearson correlation coefficients for cognition and covariates

	
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	10.

	1. Female sex
	–
	
	
	
	
	
	
	
	
	

	2. Household SESa
	-.03
	–
	
	
	
	
	
	
	
	

	3. Migration backgroundb
	-.02
	-.42***
	–
	
	
	
	
	
	
	

	4. Completed education
	.04
	.46***
	-.20***
	–
	
	
	
	
	
	

	5. Gaming experiencec
	-.57***
	.00
	-.03
	-.13***
	–
	
	
	
	
	

	6. Daily tobacco use
	-.05
	-.09**
	.07*
	-.23***
	.09**
	–
	
	
	
	

	7. Daily alcohol use
	-.05
	.15***
	-.09*
	.13***
	.00
	.20***
	–
	
	
	

	8. Total cognitive scored
	-.11**
	.27***
	-.21***
	.41***
	.13***
	-.07*
	.10**
	–
	
	

	9. Sustained attention
	-.09**
	.30***
	-.21***
	.46***
	.09**
	-.10**
	.08*
	.75***
	–
	

	10. Declarative memory
	-.05
	.10**
	-.08*
	.22***
	.08*
	-.02
	.03
	.74***
	.33***
	–

	11. Working memory
	-.09**
	.21***
	-.19***
	.25***
	.11***
	-.04
	.10**
	.73***
	.35***
	.27***

	Note. Bold formatting indicates statistical significance at an alpha-level of .05
* p < .05, ** p < .01, *** p < .001
a Socioeconomic status assessed with the International Socio-Economic Index of Occupational Status (ISEI), ranging from 14 (unskilled worker) to 90 (judge).
b Positive migration background if both parents were not born in Switzerland.
c Frequency of playing action-packed video games in the past year, averaged across ages 20 and 24.
d Total cognitive score reflects mean score of the three CANTAB scores on sustained attention (z-standardized), declarative memory (inverted and z-standardized), and working memory (inverted and z-standardized).





	Table S4
Descriptives of raw (A) and transformed (B) study variables

	
	n
	Mean (SD)
	Median (MAD)
	Min.
	Max.
	Skew
	Kurtosis

	A) Raw variables

	Sociodemographics
	
	
	
	
	
	
	

	Household SESa
	850
	46.9 (19.0)
	48.0 (23.7)
	16.0
	90.0
	0.2
	-0.8

	Gaming experienceb
	850
	2.4 (1.7)
	1.5 (0.7)
	1.0
	7.0
	1.1
	0.2

	Substances in hair (pg/mg)
	
	
	
	
	
	
	

	Cannabis (THC)
	116
	159.9 (191.2)
	90.0 (91.9)
	10.0
	1030.0
	2.1
	5.2

	Cannabidiol (CBD)
	71
	40.1 (88.0)
	14.0 (11.9)
	1.0
	600.0
	4.6
	23.4

	Cocaine
	197
	1645.3 (5293.4)
	157.0 (162.0)
	18.7
	49660.0
	6.2
	44.5

	MDMA (“Ecstasy”)
	101
	460.5 (982.2)
	54.0 (57.8)
	10.0
	5950.0
	3.1
	10.9

	ADHD medication
	52
	113.8 (254.0)
	29.5 (27.4)
	5.0
	1600.0
	4.3
	20.5

	Opioid painkillers [ME]
	40
	153.6 (253.8)
	19.6 (27.9)
	0.1
	1179.8
	2.2
	5.1

	Codeine [ME]
	75
	15.3 (33.1)
	3.9 (3.6)
	0.9
	203.3
	3.9
	16.5

	Ketamine
	53
	97.7 (280.4)
	11.0 (10.4)
	2.0
	1830.0
	4.8
	25.2

	Dextromethorphan (DXM)
	61
	127.2 (289.0)
	32.0 (32.6)
	6.0
	2100.0
	5.4
	32.8

	PSUSIc
	391
	4.1 (3.5)
	3.0 (3.0)
	1.0
	23.0
	1.7
	3.4

	CANTABd
	
	
	
	
	
	
	

	Sustained attention
	850
	0.9 (0.1)
	0.9 (0.1)
	0.6
	1.0
	-0.9
	1.6

	Working memory
	849
	7.2 (7.8)
	4.0 (5.9)
	0.0
	34.0
	0.9
	-0.2

	Declarative memory
	848
	6.4 (7.8)
	4.0 (4.4)
	0.0
	48.0
	2.6
	8.4

	B) Transformed variables

	Sociodemographics
	
	
	
	
	
	
	

	Household SESa
	850
	0.0 (1.0)
	0.1 (1.2)
	-1.6
	2.3
	0.2
	-0.8

	Gaming experienceb
	850
	0.0 (1.0)
	-0.5 (0.4)
	-0.8
	2.8
	1.1
	0.2

	Substances in hair (pg/mg)
	
	
	
	
	
	
	

	Cannabis (THC)
	116
	2.4 (0.7)
	2.4 (0.8)
	1.1
	4.0
	0.1
	-0.9

	Cannabidiol (CBD)
	71
	3.1 (1.2)
	2.8 (1.1)
	0.5
	7.1
	1.0
	1.1

	Cocaine
	197
	1.7 (0.7)
	1.5 (0.6)
	0.7
	3.8
	0.9
	0.0

	MDMA (“Ecstasy”)
	101
	2.5 (1.1)
	2.2 (1.1)
	1.2
	5.2
	0.7
	-0.7

	ADHD medication
	52
	3.7 (1.4)
	3.4 (1.3)
	1.7
	7.6
	0.8
	0.2

	Opioid painkillers [ME]
	40
	3.8 (2.5)
	3.4 (3.4)
	-0.1
	8.2
	0.1
	-1.4

	Codeine [ME]
	75
	2.8 (1.7)
	2.2 (1.4)
	0.7
	8.0
	1.2
	0.9

	Ketamine
	53
	3.4 (1.9)
	2.8 (1.6)
	1.1
	8.9
	1.1
	0.2

	Dextromethorphan (DXM)
	61
	3.4 (1.2)
	3.0 (1.3)
	1.6
	7.0
	0.7
	-0.2

	PSUSIc
	391
	0.9 (0.7)
	0.9 (0.7)
	0.0
	3.1
	0.5
	-0.7

	CANTABd
	
	
	
	
	
	
	

	Total cognitive scoree
	850
	0.0 (0.7)
	0.2 (0.6)
	-3.4
	1.2
	-1.2
	2.0

	Sustained attention
	850
	0.0 (1.0)
	0.1 (1.0)
	-4.5
	1.7
	-0.9
	1.6

	Working memory
	849
	0.0 (1.0)
	0.4 (0.7)
	-3.4
	0.9
	-0.9
	-0.2

	Declarative memory
	848
	0.0 (1.0)
	0.3 (0.6)
	-5.5
	0.8
	-2.6
	8.4

	Note. In B), all variables were z-standardized, working and declarative memory variables were additionally inverted, and substance variables were additionally log-transformed. [ME] = morphine equivalents. n = number of complete cases (only positive cases for substance use variables were used). SD = standard deviation. MAD = median absolute deviation.
a Socioeconomic status assessed with the International Socio-Economic Index of Occupational Status (ISEI), ranging from 14 (unskilled worker) to 90 (judge).
b Frequency of playing action-packed video games in the past year, averaged across ages 20 and 24.
c Polysubstance-Use Severity Index.
d CANTAB = Cambridge Neuropsychological Test Automated Battery. 
e Total cognitive score reflects mean score of the three CANTAB scores on sustained attention (z-standardized), declarative memory (inverted and z-standardized), and working memory (inverted and z-standardized).




	Table S5
Marginal effects (Cohen’s d) of any, low, medium, and high substance concentrations on cognitive functions

	
	
	Total cognitive scorea
	Sustained attention
	Working memory
	Declarative memory

	
	n (%)
	d
	95%-CI
	d
	95%-CI
	d
	95%CI
	d
	95%-CI

	Cannabis (THC)

	any
	116 (13.6)
	0.31
	[0.11; 0.52]
	0.40
	[0.19; 0.61]
	0.08
	[-0.13; 0.28]
	0.20
	[-0.01; 0.41]

	low
	40 (4.7)
	0.43
	[0.10; 0.75]
	0.63
	[0.31; 0.96]
	0.06
	[-0.27; 0.38]
	0.25
	[-0.07; 0.58]

	medium
	37 (4.4)
	0.24
	[-0.10; 0.58]
	0.14
	[-0.20; 0.48]
	0.04
	[-0.30; 0.38]
	0.28
	[-0.06; 0.62]

	high
	39 (4.6)
	0.27
	[-0.07; 0.60]
	0.40
	[0.07; 0.73]
	0.14
	[-0.20; 0.47]
	0.07
	[-0.27; 0.40]

	Cannabidiol (CBD)

	any
	71 (8.4)
	0.19
	[-0.06; 0.44]
	0.29
	[0.04; 0.54]
	0.02
	[-0.23; 0.28]
	0.11
	[-0.14; 0.36]

	low
	25 (2.9)
	0.24
	[-0.16; 0.65]
	0.24
	[-0.17; 0.65]
	0.08
	[-0.33; 0.48]
	0.21
	[-0.20; 0.61]

	medium
	22 (2.6)
	0.10
	[-0.33; 0.53]
	0.05
	[-0.38; 0.47]
	0.03
	[-0.40; 0.46]
	0.14
	[-0.29; 0.57]

	high
	24 (2.8)
	0.21
	[-0.20; 0.62]
	0.56
	[0.15; 0.97]
	0.03
	[-0.38; 0.45]
	0.02
	[-0.39; 0.43]

	Cocaine

	any
	197 (23.2)
	0.24
	[0.07; 0.41]
	0.21
	[0.04; 0.38]
	0.10
	[-0.06; 0.27]
	0.20
	[0.04; 0.37]

	low
	66 (7.8)
	0.20
	[-0.06; 0.46]
	0.23
	[-0.03; 0.49]
	0.09
	[-0.16; 0.35]
	0.12
	[-0.14; 0.37]

	medium
	65 (7.6)
	0.01
	[-0.25; 0.28]
	0.00
	[-0.26; 0.27]
	0.03
	[-0.23; 0.29]
	0.05
	[-0.21; 0.32]

	high
	66 (7.8)
	0.52
	[0.26; 0.79]
	0.40
	[0.13; 0.66]
	0.25
	[-0.01; 0.52]
	0.45
	[0.19; 0.72]

	MDMA (“Ecstasy”)

	any
	101 (11.9)
	0.25
	[0.03; 0.46]
	0.25
	[0.04; 0.47]
	0.13
	[-0.08; 0.35]
	0.16
	[-0.05; 0.37]

	low
	35 (4.1)
	0.16
	[-0.18; 0.51]
	0.21
	[-0.13; 0.56]
	0.22
	[-0.12; 0.56]
	0.05
	[-0.29; 0.40]

	medium
	32 (3.8)
	0.40
	[0.03; 0.76]
	0.53
	[0.17; 0.89]
	0.15
	[-0.21; 0.51]
	0.20
	[-0.16; 0.56]

	high
	34 (4.0)
	0.20
	[-0.14; 0.55]
	0.04
	[-0.31; 0.39]
	0.03
	[-0.32; 0.38]
	0.34
	[-0.01; 0.69]

	ADHD medication

	any
	52 (6.1)
	0.04
	[-0.24; 0.32]
	0.09
	[-0.19; 0.38]
	0.09
	[-0.19; 0.38]
	0.24
	[-0.04; 0.53]

	low
	18 (2.1)
	0.32
	[-0.15; 0.79]
	0.05
	[-0.42; 0.52]
	0.24
	[-0.23; 0.71]
	0.45
	[-0.02; 0.92]

	medium
	17 (2.0)
	0.36
	[-0.13; 0.84]
	0.02
	[-0.47; 0.51]
	0.55
	[0.06; 1.03]
	0.17
	[-0.31; 0.66]

	high
	17 (2.0)
	0.13
	[-0.35; 0.61]
	0.21
	[-0.27; 0.70]
	0.00
	[-0.48; 0.48]
	0.44
	[-0.05; 0.92]

	Opioid painkillers [ME]

	any
	40 (4.7)
	0.08
	[-0.24; 0.40]
	0.05
	[-0.27; 0.37]
	0.13
	[-0.19; 0.45]
	0.09
	[-0.23; 0.41]

	low
	14 (1.6)
	0.03
	[-0.51; 0.57]
	0.12
	[-0.41; 0.66]
	0.00
	[-0.53; 0.54]
	0.04
	[-0.49; 0.58]

	medium
	13 (1.5)
	0.01
	[-0.54; 0.57]
	0.01
	[-0.55; 0.56]
	0.07
	[-0.48; 0.63]
	0.04
	[-0.51; 0.60]

	high
	13 (1.5)
	0.21
	[-0.34; 0.76]
	0.30
	[-0.26; 0.85]
	0.31
	[-0.24; 0.86]
	0.37
	[-0.18; 0.92]

	Codeine [ME]

	any
	75 (8.8)
	0.25
	[0.01; 0.49]
	0.22
	[-0.02; 0.46]
	0.29
	[0.05; 0.53]
	0.03
	[-0.21; 0.27]

	low
	26 (3.1)
	0.31
	[-0.08; 0.71]
	0.20
	[-0.20; 0.59]
	0.48
	[0.08; 0.87]
	0.04
	[-0.36; 0.45]

	medium
	24 (2.8)
	0.02
	[-0.39; 0.43]
	0.08
	[-0.33; 0.49]
	0.01
	[-0.40; 0.42]
	0.04
	[-0.37; 0.45]

	high
	25 (2.9)
	0.45
	[0.05; 0.86]
	0.54
	[0.13; 0.94]
	0.37
	[-0.03; 0.77]
	0.10
	[-0.30; 0.50]

	Ketamine

	any
	53 (6.2)
	0.42
	[0.13; 0.70]
	0.21
	[-0.07; 0.50]
	0.06
	[-0.23; 0.34]
	0.59
	[0.31; 0.88]

	low
	20 (2.4)
	0.61
	[0.16; 1.06]
	0.43
	[-0.02; 0.88]
	0.02
	[-0.43; 0.47]
	0.82
	[0.37; 1.27]

	medium
	15 (1.8)
	0.15
	[-0.37; 0.67]
	0.09
	[-0.42; 0.61]
	0.05
	[-0.46; 0.57]
	0.27
	[-0.24; 0.79]

	high
	18 (2.1)
	0.43
	[-0.04; 0.90]
	0.08
	[-0.39; 0.55]
	0.19
	[-0.29; 0.66]
	0.61
	[0.14; 1.08]

	Dextromethorphan (DXM)

	any
	61 (7.2)
	0.19
	[-0.07; 0.45]
	0.03
	[-0.23; 0.30]
	0.13
	[-0.13; 0.40]
	0.28
	[0.02; 0.55]

	low
	22 (2.6)
	0.05
	[-0.38; 0.48]
	0.25
	[-0.18; 0.67]
	0.12
	[-0.31; 0.54]
	0.20
	[-0.22; 0.63]

	medium
	19 (2.2)
	0.45
	[-0.01; 0.91]
	0.07
	[-0.39; 0.53]
	0.41
	[-0.05; 0.87]
	0.56
	[0.10; 1.02]

	high
	20 (2.4)
	0.10
	[-0.35; 0.55]
	0.24
	[-0.21; 0.69]
	0.11
	[-0.34; 0.56]
	0.10
	[-0.35; 0.55]

	PSUSIb

	any
	391 (46.0)
	0.21
	[0.07; 0.35]
	0.17
	[0.03; 0.32]
	0.15
	[0.01; 0.29]
	0.12
	[-0.02; 0.26]

	low
	169 (19.9)
	0.11
	[-0.07; 0.29]
	0.06
	[-0.11; 0.24]
	0.15
	[-0.02; 0.33]
	0.02
	[-0.16; 0.20]

	medium
	94 (11.1)
	0.32
	[0.10; 0.55]
	0.36
	[0.13; 0.59]
	0.17
	[-0.06; 0.40]
	0.16
	[-0.07; 0.39]

	high
	128 (15.1)
	0.27
	[0.07; 0.48]
	0.20
	[0.00; 0.41]
	0.12
	[-0.08; 0.33]
	0.26
	[0.05; 0.46]

	Note. Effect sizes (Cohen’s d) and 95% confidence intervals (CI) were estimated by marginal mean differences across the covariates sex, household SES, migration background, education, gaming experience, daily tobacco use, and daily alcohol use. Bold formatting indicates statistically significant effect sizes at an α-level of .05. [ME] = morphine equivalents.
a Total cognitive score reflects mean score of the three CANTAB scores on sustained attention (z-standardized), declarative memory (inverted and z-standardized), and working memory (inverted and z-standardized).
b Polysubstance Use Severity Index.





	Table S6
Percentage of non-users and users scoring 1.5 or 2 standard deviations (SD) below the average cognitive scores

	Substance
	Threshold
	Total cognitive scoreb
	Sustained attention
	Working memory
	Declarative memory

	
	
	Non-users (%)
	Users (%)
	Non-users (%)
	Users (%)
	Non-users (%)
	Users (%)
	Non-users (%)
	Users (%)

	Cannabis (THC)
	< 1.5 SD
	6.4
	12.1
	6.0
	11.2
	11.4
	12.9
	5.2
	10.3

	
	< 2.0 SD
	4.4
	9.5
	3.4
	6.9
	4.9
	6.0
	3.1
	9.5

	Cannabidiol (CBD)
	< 1.5 SD
	6.9
	9.9
	6.2
	12.7
	11.7
	11.3
	5.6
	8.5

	
	< 2.0 SD
	4.9
	7.0
	3.5
	8.5
	5.0
	5.6
	3.6
	8.5

	Cocaine
	< 1.5 SD
	6.1
	10.7
	5.8
	9.6
	9.8
	17.8
	4.9
	9.1

	
	< 2.0 SD
	4.1
	8.1
	2.9
	7.1
	4.1
	8.1
	3.2
	6.6

	MDMA (“Ecstasy”)
	< 1.5 SD
	6.4
	12.9
	6.1
	10.9
	10.7
	18.8
	5.1
	11.9

	
	< 2.0 SD
	4.5
	8.9
	3.1
	9.9
	4.8
	6.9
	3.5
	7.9

	ADHD medication
	< 1.5 SD
	7.0
	9.6
	7.0
	1.9
	11.7
	11.5
	5.8
	7.7

	
	< 2.0 SD
	4.8
	9.6
	4.0
	1.9
	5.0
	5.8
	3.8
	7.7

	Opioid painkillers [ME]
	< 1.5 SD
	7.3
	5.0
	6.8
	5.0
	11.5
	15.0
	5.9
	5.0

	
	< 2.0 SD
	5.1
	5.0
	4.0
	2.5
	5.2
	2.5
	4.0
	5.0

	Codeine [ME]
	< 1.5 SD
	6.6
	13.3
	6.6
	8.0
	10.8
	20.0
	5.7
	8.0

	
	< 2.0 SD
	4.5
	10.7
	4.0
	2.7
	4.6
	9.3
	3.6
	8.0

	Ketamine
	< 1.5 SD
	6.5
	17.0
	6.5
	9.4
	11.3
	17.0
	4.9
	20.8

	
	< 2.0 SD
	4.6
	11.3
	3.6
	7.5
	5.0
	5.7
	3.4
	13.2

	Dextromethorphan (DXM)
	< 1.5 SD
	6.6
	14.8
	6.5
	9.8
	11.0
	19.7
	5.1
	16.4

	
	< 2.0 SD
	4.7
	9.8
	3.8
	4.9
	4.7
	9.8
	3.3
	13.1

	PSUSIa
	< 1.5 SD
	5.5
	13.0
	5.9
	9.3
	10.5
	15.5
	4.3
	11.4

	
	< 2.0 SD
	3.7
	9.8
	3.2
	6.2
	4.6
	6.7
	2.6
	8.8

	Note. [ME] = morphine equivalents.
a Polysubstance-Use Severity Index.
b Total cognitive score reflects mean score of the three CANTAB scores on sustained attention (z-standardized), declarative memory (inverted and z-standardized), and working memory (inverted and z-standardized).
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