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OSF Pre-registration
A Longitudinal “Mega-Analysis” of Factors Predicting Substance Use Over Time: Exploring Machine Learning and Regression Approaches

Study Information
Hypotheses
This analysis will employ both linear regression models and machine learning algorithms to identify potential risk factors of substance use (i.e., alcohol use frequency, alcohol use quantity, heavy drinking, smoking frequency, smoking quantity, and marijuana use frequency). The aims of this project are as follows: 1. Calculate the percentage of variance in substance use at T1 explained by identified cross-dataset predictors. Calculate the percentage of variance in change in substance use from T1 to T2 that is explained by identified cross-dataset predictors. 2. Compare the results of machine learning vs regression-based approaches, examining whether one of these model types outperforms the other in predicting T1 substance use as well as changes from T1 to T2 in substance use. 3. Examine which individual predictors best account for substance use at T1 as well as changes in substance use from T1 to T2. 4. Examine which groups/clusters of predictors best account for substance use at T1 as well as changes in substance use from T1 to T2. 5. Compare the results of machine learning vs regression-based approaches, examining whether individual predictors as well as groups/clusters of predictors that account for substance use at T1 as well as changes in substance use from T1 to T2 differ across these two model types. 6. Explore the extent to which percentage of variance in substance use explained as well as whether the specific predictors of substance use are consistent vs variable across datasets, and also examine whether identified dataset-level characteristics account for these any differences.

Design Plan
Study type
Other
Blinding
No blinding is involved in this study.
Is there any additional blinding in this study?
No data
Study design
This is a mega-analysis of multiple longitudinal datasets that assessed various diverse risk factors at baseline and substance use outcomes at follow-up.
No files selected
Randomization
No data
Sampling Plan
Existing Data
Registration prior to analysis of the data
Explanation of existing data
No summary statistics or summary analyses of any kind have not been run prior to pre-registration. The data analyst, Nigel Bosch, did not open the datasets or see any part of the data prior to the registration of this project.
Data collection procedures
The current project does not involve the collection of direct information from human subjects. We have aggregated de-identified material in publicly available datasets. The following search strategies are used to identify relevant datasets: 1) Databases including Inter-university Consortium for Political and Social Research (ICPSR), the database of Genotypes and Phenotypes (dbGaP), and Harvard Dataverse were searched according to the following parameters. ICPSR: “alcohol” or “alcohol abuse” or “addiction” or “alcohol consumption” or “cocaine” or “cigarettes” or “drug abuse” or “drug courts” or “drug dependence” or “drug law offenses” or “drug offenders” or “drug overdose” or “drug treatment” or “drug use” or “smoking ”or “smoking cessation” or “substance abuse” or “substance abuse treatment” or “substance use” or “tobacco use”. Additional filters: quantitative data type and longitudinal. DbGaP: ("alcohol" or "drug" or "substance" or "addiction") and ("longitudinal" or "prospective"). Harvard Dataverse: ti(("alcohol" or "drug" or "substance") and ("longitudinal" or "prospective")). Additional filters: social sciences, medical/health, life sciences. 2) Datasets listed in the Alcohol Epidemiological Data Directory was also scanned. Datasets are required to meet the following inclusion criteria: 1) The dataset is required to be publicly available (i.e., datasets that can be freely used, reused and redistributed by anyone with no existing local, national or international legal restrictions on access or usage; datasets that ); 2) The dataset is required to include a variable that assessed the frequency and/or quantity of alcohol, cigarette, or marijuana use. Measures assessing broader constructs (e.g., externalizing behaviors, delinquency related to alcohol use) are not included. 3) The dataset is required to be longitudinal or prospective in nature, such that the same alcohol use measures are administered at at least one follow-up time point as well as at baseline to the same participant sample. No age restrictions are placed on participants. All eligible datasets will be coded by at least two independent raters for the following characteristics: 1) sample size; 2) year in which the baseline data was collected; 3) year in which the last follow-up data was collected; 3) age of participants at study initiation; 4) age of participants at the last follow-up wave; 5) variables assessing substance use (e.g., frequency of alcohol use, number of drinks per drinking occasion, frequency of smoking); 6) variables assessing potential predictors (e.g., attachment style, employment status) of substance use. 
No files selected
Sample size
N/A
Sample size rationale
N/A
Stopping rule
No data
Variables
Manipulated variables
No data
No files selected
Measured variables
Outcome variables include frequency and quantity of alcohol use, frequency and quantity of nicotine use, and frequency of marijuana use. All predictors included in datasets are eligible for inclusion if they overlap with variables included in at least one other dataset. 
No files selected
Indices
No data
No files selected
Analysis Plan
Statistical models
The following data analytic tools will be used: 1) Machine learning models, including models for estimating change over time as well as analyses permitting the examination of the contribution of individual variables and groups of variables to model accuracy; 2) Regression models.
No files selected
Transformations
No data
Inference criteria
No data
Data exclusion
No data
Missing data
No data
Exploratory analysis
No data
Other
Other
No data

