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eAppendix 1. Methods 

Study population 

Pregnant women in the former Avon Health Authority in south-west England who had an estimated 

date of delivery between 1 April 1991 and 31 December 1992 were invited to take part, resulting in a 

cohort of 14 541 pregnancies and 13,988 children alive at 1 year of age. When the oldest children 

were approximately 7 years of age, an attempt was made to bolster the initial sample with eligible 

cases who had failed to join the study originally. The total sample size for analyses using any data 

collected after the age of seven is therefore 15,454 pregnancies, resulting in 15,589 foetuses. Of these 

14,901 were alive at 1 year of age.1 Ethical approval for this study was obtained from the ALSPAC 

Law and Ethics Committee and the Local Research Ethics Committees. The ALSPAC study website 

contains details of all the data available through a fully searchable data dictionary 

(http://www.bristol.ac.uk/alspac/researchers/our-data/). Study data were collected and managed using 

REDCap electronic data capture tools hosted at University of Bristol.2,3 

 

Measures 

Outcomes 

Cannabis use frequency at age 24 

Participants were asked “in the last 12 months, how often have you used cannabis?” with the options 

“not in the last 12 months”, “once or twice”, less than monthly”, “monthly”, “weekly”, “daily or 

almost daily”. 

Problematic cannabis use at age 24 

Those who endorsed two or more of the following Cannabis Abuse Screening Test (CAST)6 items 

within the past year were classified as having recently experienced problems as a result of their 

cannabis use: using cannabis before midday, using cannabis alone, having memory problems when 

using cannabis, having friends or family telling them to reduce their cannabis use, experiencing 

problems such as arguments or fights as a result of cannabis use 

Other substance use and dependencies at age 24 

Participants reported any use in the past 12 months of the following: powder cocaine, crack cocaine, 

amphetamines, nitrous oxide, inhalants, sedatives, hallucinogens, opiates, or injected drugs. Reporting 

use of any one of these drugs was categorised as recent other illicit drug use. 

Covariates 

Prospective Measures from Early Childhood and Adolescence 

Childhood socioeconomic position was assessed through measures from maternal questionnaires 

completed during pregnancy; variables were maternal educational attainment (university degree/A 

level or advanced level/O level, or less than O level, which includes any other qualifications of a 

lower academic standard or having no qualifications), and parents occupation class (i/ii/iii or iv/v).  

 

 

http://www.bristol.ac.uk/alspac/researchers/our-data/
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Analysis  

Missing data and imputation 

As outcomes and exposures were collected at the same time point, the majority of missing data were 

in the covariates assessed at earlier ages (see Table 1). Missing data in all analysis variables 

(exposures, outcomes, covariates) were addressed through multiple imputation using chained 

equations, which uses a series of univariate regression models to impute each incomplete variable 

sequentially. Each model included all other analysis variables as predictors, along with the following 

auxiliary variables: experiencing bullying between ages 0-16, parental separation ages 0-16, parent 

mental health problems age 0-16, parent substance use age 0-16, MFQ score at age 16 and 18, number 

of self-reported psychotic-like experiences at age 14, and conduct disorder symptoms to age 13. 

Estimates were obtained by pooling results across 40 imputed datasets using Rubin’s rules, and 

assessment of Monte Carlo variability confirmed this as a suitable number of imputations.7 
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eAppendix 2. Sensitivity Test Using Propensity Score Models in Complete Case Data 

We have generated a propensity score in the complete-case data using logistic regression (outcome: 

reported cannabis potency) and the predict command in Stata 15.1. The variables and interactions 

included in the score are listed in eTable 1. 

eTable 1. Variables and Interactions Included in Propensity Score 

Individual variables Interaction terms 

Gender  PLIKS score age 12 x MFQ score age 12 

Parent’s socioeconomic status Gender x MFQ score age 13 

Maternal education Gender x PLIKS score age 12 

Frequency of cannabis use Age of cannabis onset x MFQ score age 13 

MFQ score at age 13 Age of cannabis onset x PLIKS score age 12 

Number of psychotic-like experiences at age 12 Age of cannabis onset x gender 

Age of cannabis onset Age of cannabis onset x Parent’s socioeconomic 

status 

Class of conduct problems 8 Parent’s socioeconomic status x MFQ score age 

13 

Being bullied age 0-16 9 Parent’s socioeconomic status x PLIKS score 

age 12 

Parent substance problems when child age 0-16 
9 

Parent’s socioeconomic status x gender 

Caregiver mental health problems age 0-16 9 Parent’s socioeconomic status x age of cannabis 

onset 

Parental separation age 0-16 9  

 

This resulted in a model with R2 of 0.26, and _hat predictor P Value of ≤0.001 (indicating good 

specification of the model). The score was applied to the data using Inverse Probability Weights 

(IPW). As IPW is sensitive to very large numbers, the IPWs were truncated to the 95% percentile 

(4.3). 

A comparison of the effect estimates for multivariable regression and IPW PSM in the complete case 

data are provided in eTable 2.   
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eTable 2. Effect Sizes for Models of Relationship Between Cannabis Potency and Study Outcomes, 

Comparing Multivariable Adjustment and Inverse Probability Weighting by Propensity Score 

Outcome Multivariable adjustment*  

Odds Ratio (95% Confidence 

Intervals) 

IPW propensity score  

Odds Ratio (95% Confidence 

Intervals  

Cannabis problems 4.311 

(1.28 – 14.47) 

12.07 

(4.49 – 32.43) 

Other illicit drug use 1.121 

(0.64 – 1.97) 

2.13 

(1.29 – 3.51) 

Tobacco dependence 1.301 

(0.55 – 3.09) 

2.57 

(1.30 – 5.09) 

Alcohol Use Disorder 1.071 

(0.56 – 2.03) 

1.35 

(0.77 – 2.39) 

Depression 1.172 

(0.51 – 2.70) 

1.12 

(0.61 – 2.02) 

Generalised Anxiety 

Disorder 

1.672 

(0.84 – 3.32) 

1.55 

(0.93 – 2.57) 

Psychotic-like experiences 2.783 

(1.34 – 5.75) 

1.63 

(0.88 – 3.03) 

 

*All multivariable models adjusted for gender, parent socioeconomic status, maternal education, 

frequency of cannabis use. Additional adjustment for 1Age of cannabis onset 2MFQ score at age 13 

3Number of psychotic-like experiences at age 12 
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eTable 3. Sample Characteristics of 1087 Participants Who Reported Recent Cannabis Use (Numbers 

and Proportions From Complete-Case Data) 

 

 

 

  

Variable N % % missing 

Use of high potency cannabis 139 12.8 6.6 

Regular cannabis use 246 22.6 0 

Recent cannabis use problems 22 2.0 0 

Recent use of other illicit drugs 746 68.6 2.2 

Recent tobacco dependence 195 17.9 0 

Recent alcohol use disorder 115 10.6 5.1 

Major Depression 

(moderate/severe symptoms) 

108 9.9 0.1 

Generalised Anxiety disorder 137 12.6 0.6 

Psychotic-like experiences 84 7.7 3.5 

Male 511 47.0 4.5 

Low maternal education 151 13.9 9.1 

Lower parent occupational class 321 29.5 13.2 

Black or minority ethnic group 57 5.2 10.4% 

 Mean Confidence intervals % missing 

Age of cannabis use onset 16.7 16.5 – 16.9 0.1 

MFQ score age 13 5.6 5.3 – 5.9 22.5 

Number PE age 12  0.2 0.17 – 0.26 18.4 
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eTable 4. Prevalence of Demographic, Substance Abuse and Mental Health Outcomes in 2805 

Participants Who Did Not Report Recent Cannabis Use (Numbers and Proportions From Complete-

Case Data) 

 

  

 No recent cannabis use 

N=2805 

N % 

Lifetime cannabis use (prior to past year) 1271 45.31 

Recent use of other illicit drugs 487 17.45 

Recent tobacco dependence 135 4.81 

Recent alcohol use disorder 48 1.81 

Major Depression (moderate/severe 

symptoms) 

186 6.66 

Generalised Anxiety disorder 238 8.53 

Psychotic-like experiences 142 5.21 

Male 945 33.70 

Low maternal education 462 18.38 

Lower parent occupational class 505 38.06 

Black or Minority Ethnic Group 91 3.67 

 Mean Confidence Intervals 

Age of cannabis use onset 17.15 17.01 – 17.29 

MFQ score age 13 4.81 4.64 – 5.00 

Number PE age 12  0.01 0.14 – 0.19 
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