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This supplement contains the following numbered sections:
1. Psychometric Analysis of the Parental Knowledge/Monitoring Scale
2. Weighting of Survey Responses to Address Longitudinal Attrition
3. Description of First Differencing Technique and Parameterization of Model
4. Selection of Time-Varying Covariates
5. Analysis of Individual Items from the Parental Knowledge/Monitoring Scale

1. Psychometric Analysis of the Parental Knowledge/Monitoring Scale
	Dimensionality. We analyzed the factor structure of the 4-item parental knowledge/monitoring scale. Exploratory factor models were fit in the psych package (Revelle, 2017) and confirmatory factor models were fit in Mplus (v8.2) (Muthén & Muthén, 2017). Data were drawn from survey 1 (N = 5479). First, parallel analysis (Horn, 1965) of the polychoric correlation matrix suggested between 1 and 3 factors may be present. The observed eigenvalues were 1.19, 0.07, 0.03, and -0.10. For comparison, the 95th percentile of eigenvalues in resampled data were 1.00, 0.04, 0.01, and -0.01 (Glorfeld, 1995).
	We then fit exploratory factor models with 1, 2, and 3 factors to the polychoric correlation matrix, using the oblimin rotation. Loadings were between 0.5 and 0.6 for each item in a 1-factor model. Neither 2-factor nor 3-factor models produced simple structure. In the 2-factor model, item 1 and item 4 loaded equally on the two factors. In the 3-factor model, the two factors from the 2-factor model were recovered, plus a third factor that explained 10% of the variance. Thus, exploratory models did not support a 2-factor or 3-factor solution.
	We then fit a confirmatory factor model specifying a 1-factor model. We used the weighted least squares mean and variance adjusted (WLSMV) estimator to account for the categorical nature of items. The mean of the factor was fixed to zero, the variance of the factor was fixed to 1, and factor loadings and thresholds were freely estimated. Model fit was good: χ(2) = 25.1, p < .001; RMSEA = 0.046; CFI = 0.98. Factor loadings ranged from 0.47 to 0.60 across the four items. Thus, both exploratory and confirmatory factor models supported a unidimensional conceptualization of the 4-item measure of parental knowledge/monitoring.
	Estimating scores using an item response theory model. To improve measurement properties, we estimated a latent parental knowledge/monitoring variable score for each set of item responses (cf. simply summing the responses; McNeish & Wolf, 2020). The four items had five ordered, discrete response options. Thus, we fit a graded response model (Samejima, 1969) in the mirt package (Chalmers, 2012) to data from survey 1 (N = 5479). The estimated item parameters are reported in Table S5. The fitted model was then used to estimate a latent variable score for each youth at each survey wave, given their responses on the four items. This expected a posteriori (EAP) score (theta) was used as the primary measure of parental knowledge/monitoring in subsequent analyses.
2. Weighting of Survey Responses to Address Longitudinal Attrition
	Survey responses were weighted to account for longitudinal attrition, or systematic differences between completers of each survey wave and the full ABCD Study® sample (Table S1). We estimated a set of attrition weights (Seaman & White, 2013) using a logistic regression of survey completion (yes/no) on main effects for youth biological sex at birth and race/ethnicity; family income, structure, and employment; U.S. Census region, and household size. Inspection of the estimated weights did not indicate values requiring truncation. After applying these weights, completers of each survey wave were similar to the full ABCD Study® at baseline along all target sociodemographic characteristics listed in Table S1. All remaining differences were less than 1 percentage point in magnitude. Observations were weighted by these attrition weights for Analyses 1-3.
3. Description of First Differencing Technique and Parameterization of Model
	Description. First differencing is a technique for analysis of longitudinal data. See Wooldridge (2010), section 10.6, for a complete description. The basic idea is that by analyzing change within units (here, families) over time, one can control for an unobserved, constant, unit-specific effect. That unobserved effect captures all time-invariant factors (here, the stable, pre-existing differences between families with low vs. high knowledge/monitoring). Thus, if two variables (here, monitoring and substance use) are associated in a first differenced regression, this can no longer be explained by any time-invariant variable.
Define the differencing operator, , as follows: . To illustrate how first differencing rules out confounding by time-invariant factors, consider Eq. 1-5 below.

Eq. 1 is a standard regression model relating youths’ substance use to parental knowledge/monitoring. In Eq. 2 we add fixed effects for parents education, family’s neighborhood, parents being married, and youth’s genes, each of which might confound the association between knowledge/monitoring and substance use. In Eq. 3, we move to the first-differenced framework, taking differences for each variable in the equation. Eq. 4 shows that because parent’s education, family’s neighborhood, parent being married, and youth’s genes remain constant between adjacent timepoints, after differencing they are each a constant: zero. Eq. 5 shows that these terms drop out of the equation and we are left with the first differenced model.
	See McArdle (2009) for a discussion of how longitudinal models of change relate to other available options, such as latent growth/multilevel models (Bollen & Curran, 2006) or auto-regressive cross-lagged models (Selig & Little, 2012). First differencing comprises a special case of the latent difference score model (McArdle, 2001). The goal of our analysis was to control for pre-existing, stable, differences between families with different levels of knowledge/monitoring. This is not accomplished by either latent growth models or auto-regressive cross-lagged models. For example, if the trajectories of parental knowledge/monitoring and adolescent substance use were correlated in a latent growth model, this could still be explained by a third variable, stable but differing between families, that causes both trajectories. Likewise, if knowledge/monitoring at one survey wave predicted substance use at the subsequent survey wave in an auto-regressive cross-lagged model, this could still be explained by the many ways in which families with different levels of knowledge/monitoring at the first survey wave differ. Thus, while our data could be analyzed with many different longitudinal models, each answering different questions, first differencing was appropriate for our goals.
	Parameterization. To implement the analysis in this manuscript, we must account for the fact that youth substance use was dichotomous, so changes could only occur in one direction, depending on the initial value. For example, if youth were initially denying substance use, they could only change to endorsing substance use at the subsequent wave. To account for this fact, we parameterized the first differenced model as follows:

In this parameterization,  reflects the association between change in knowledge/monitoring and change in substance use when youth were initially denying substance use (i.e.,  = 0). The sum of  +  reflects the association between change in knowledge/monitoring and change in substance use when youth were initially endorsing substance use (i.e.,  = 1). These quantities are the estimates reported in the first two rows of Table 2. A standard error for the sum of  +  was obtained with svycontrast(). When survey wave was covaried, it was interacted with  to allow the probability of changing from endorsing to denying substance use given no change in knowledge/monitoring (i.e., ] = 0) to vary by wave. Each time-varying covariate was parameterized like  in the above, allowing for unique effects depending on whether youth was initially denying or endorsing substance use (i.e., on the value of ). An intercept was included in all models.
4. Selection of Time-Varying Covariates
This section provides more details about our selection of time-varying covariates for the first-differenced regressions (Analysis 2, Analysis 3). While the first differencing approach rules out confounding by time-invariant factors, variables that change within a family from one survey wave to the next can still confound the association between parental knowledge/monitoring and youth substance use. So, we considered the class of confounding variables such that:

We developed a list of such variables based on theory and review of the literature. We then reviewed the assessment battery to determine whether the identified variable was measured and therefore could be adjusted for. Table S6 lists the potential confounders we identified and explains the mechanism(s) by which changes in the identified variables could cause both  and .
Note that if the potential confounder exerts part of its causal effect on  through its impact on , then covarying the confounder will bias the estimate of the causal effect (Rosenbaum, 1984). It is also possible that  is itself an outcome of , rather than vice versa, as potential confounding variables were measured at the same time as the variables of interest (monitoring, substance use). For example (Table S6), perhaps parents increase their knowledge/monitoring, which in turn led to increases in family conflict. In this case, covarying  would bias the estimated relation between  and . Last, some of the proposed dynamics implicate more than one of the potential confounders. For example, we propose a pathway by which a family member becoming infected with COVID-19 could increase youth’s stress, in turn increasing their substance use to cope (Table S6). However, we measured and covary youths’ stress, so in this case one of the time-varying covariates may address concerns about another. For all these reasons, selection and inclusion of confounding variables is an imperfect process. Thus, we repeated analyses while adjusting for different sets of time-varying covariates to determine whether and how these selections impacted conclusions.
5. Analysis of Individual Items from the Parental Knowledge/Monitoring Scale
	As a sensitivity analysis, we examined the associations between individual items from the knowledge/monitoring scale and youth substance use. Table S4 reports both standard and first-differenced regressions. In standard models (mimicking Analysis 1), each item from the parental knowledge/monitoring scale was negatively associated with youth substance use (ps ≤ .01). The association was stronger for the item directly measuring parental knowledge of youth’s whereabouts (coefficient = −4.3) versus the items assessing youth’s knowledge of how to contact parents when home alone (coefficient = −1.4), frequency of youth and parent eating dinner together (coefficient = −1.0), or frequency of youth and parent discussing plans for the coming day (coefficient = 0.4).
	In first differenced models (mimicking Analysis 2), among youth initially denying use, change in each item from the parental knowledge/monitoring scale was negatively associated with change in youth substance use (ps ≤ .05). Among youth initially endorsing use, change in item 1 (p < .001), item 3 (p = .048), and item 4 (p = .03), but not item 2 (p = .68), was negatively associated with change in youth substance use. As in the standard models, the associations were strongest for the item directly measuring parental knowledge of youth’s whereabouts.
Thus, analyses based on individual scale items yield similar findings to the primary analyses. They also indicate that the item directly measuring knowledge of whereabouts was most strongly associated with youth substance use, as in previous studies (Lac & Crano, 2009).
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Table S1
Comparison of Survey Wave Completers to Full ABCD Study® Sample Before Weighting

	Variable
	Full
ABCD Study®
Sample
	Before weighting with inverse probability weights

	
	
	Survey Wave
	Pair of Successive Survey Waves

	
	
	Wave
1
	Wave
2
	Wave
3
	Wave
4
	Wave
5
	Wave
6
	Wave
7
	Wave 1 &
Wave 2
	Wave 2 &
Wave 3
	Wave 3 &
Wave 4
	Wave 4 &
Wave 5
	Wave 5 &
Wave 6
	Wave 6 &
Wave 7

	Number of observations
	11878
	5392
	5716
	5322
	4960
	4378
	4480
	4499
	3898
	4166
	3798
	3395
	3200
	3276

	Youth was biological female at birth
	48 %
	50 %
	50 %
	49 %
	51 %
	50 %
	51 %
	51 %
	51 %
	50 %
	51 %
	52 %
	52 %
	51 %

	Youth is Black
	15 %
	8.8 %
	10 %
	9.2 %
	9.8 %
	9.2 %
	8.8 %
	8.5 %
	8.3 %
	8.5 %
	8.5 %
	8.5 %
	7.7 %
	7.6 %

	Youth is Hispanic
	20 %
	17 %
	17 %
	17 %
	17 %
	17 %
	17 %
	17 %
	16 %
	16 %
	15 %
	15 %
	15 %
	16 %

	Youth is multiracial
	2.1 %
	2.9 %
	2.9 %
	2.9 %
	3.0 %
	3.2 %
	3.2 %
	3.1 %
	3.4 %
	3.3 %
	3.3 %
	3.5 %
	3.5 %
	3.6 %

	Youth has a different racial/ethnic identity
	11 %
	10 %
	11 %
	11 %
	11 %
	10 %
	10 %
	11 %
	11 %
	11 %
	11 %
	10 %
	9.9 %
	10 %

	Parents are married
	58 %
	69 %
	67 %
	68 %
	67 %
	68 %
	69 %
	69 %
	70 %
	69 %
	70 %
	70 %
	71 %
	71 %

	Maximum parent education
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Less than high school
	5.5 %
	2.6 %
	2.4 %
	2.5 %
	2.6 %
	2.4 %
	2.6 %
	3.1 %
	2.2 %
	2.1 %
	2.2 %
	2.0 %
	1.9 %
	2.4 %

	    High school / GED
	9.0 %
	5.7 %
	6.1 %
	6.0 %
	6.1 %
	5.6 %
	5.4 %
	6.0 %
	5.2 %
	5.6 %
	5.7 %
	5.2 %
	5.0 %
	5.1 %

	    Some college / Associates degree
	25 %
	20 %
	21 %
	20 %
	20 %
	20 %
	20 %
	19 %
	19 %
	19 %
	19 %
	19 %
	19 %
	19 %

	    Bachelor's degree
	24 %
	28 %
	28 %
	29 %
	27 %
	29 %
	28 %
	28 %
	28 %
	29 %
	29 %
	29 %
	29 %
	29 %

	    Masters degree
	22 %
	27 %
	27 %
	26 %
	27 %
	27 %
	27 %
	27 %
	29 %
	27 %
	28 %
	29 %
	28 %
	28 %

	    Doctoral/professional degree
	9.8 %
	13 %
	12 %
	12 %
	13 %
	12 %
	13 %
	13 %
	13 %
	12 %
	13 %
	13 %
	13 %
	14 %

	Household income
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    < $25k
	14 %
	8.3 %
	8.9 %
	8.4 %
	9.1 %
	8.8 %
	8.0 %
	8.6 %
	7.5 %
	8.0 %
	8.1 %
	7.7 %
	7.2 %
	7.5 %

	    $25-49k
	13 %
	11 %
	11 %
	11 %
	11 %
	11 %
	11 %
	11 %
	10 %
	10.0 %
	10 %
	10 %
	10 %
	10 %

	    $50-74k
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	14 %
	13 %
	13 %
	13 %

	    $75-99k
	13 %
	15 %
	16 %
	15 %
	15 %
	16 %
	15 %
	15 %
	16 %
	16 %
	16 %
	16 %
	16 %
	16 %

	    $100-199k
	28 %
	34 %
	32 %
	33 %
	33 %
	33 %
	34 %
	34 %
	34 %
	34 %
	34 %
	33 %
	35 %
	35 %

	    >= $200k
	11 %
	13 %
	12 %
	12 %
	12 %
	12 %
	12 %
	12 %
	13 %
	12 %
	12 %
	12 %
	13 %
	12 %

	Labor force participation
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Parents are married, with both in labor force
	49 %
	55 %
	54 %
	54 %
	54 %
	55 %
	55 %
	55 %
	55 %
	55 %
	55 %
	55 %
	56 %
	56 %

	    Parents are married, with 1 in labor force
	22 %
	24 %
	23 %
	25 %
	24 %
	24 %
	24 %
	25 %
	25 %
	24 %
	25 %
	25 %
	25 %
	25 %

	    Parents are married, with 0 in labor force
	1.5 %
	1.2 %
	1.2 %
	1.0 %
	1.1 %
	0.9 %
	1.2 %
	1.1 %
	1.3 %
	1.1 %
	1.1 %
	0.9 %
	0.9 %
	1.3 %

	    Single parent, in labor force
	21 %
	16 %
	17 %
	16 %
	17 %
	16 %
	15 %
	15 %
	15 %
	15 %
	15 %
	15 %
	14 %
	14 %

	    Single parent, not in labor force
	5.5 %
	3.3 %
	3.8 %
	3.6 %
	3.8 %
	3.7 %
	3.5 %
	3.6 %
	3.2 %
	3.4 %
	3.2 %
	3.6 %
	3.3 %
	3.1 %

	Household has 2-3 members
	17 %
	16 %
	17 %
	16 %
	17 %
	16 %
	16 %
	16 %
	16 %
	17 %
	16 %
	16 %
	16 %
	16 %

	Household has 4 members
	33 %
	36 %
	35 %
	35 %
	34 %
	35 %
	36 %
	35 %
	36 %
	35 %
	35 %
	35 %
	36 %
	36 %

	Household has 5 members
	24 %
	26 %
	25 %
	25 %
	26 %
	25 %
	25 %
	26 %
	25 %
	25 %
	25 %
	26 %
	25 %
	25 %

	Household has 6 members
	14 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	13 %
	12 %
	13 %

	Household has 7+ members
	10 %
	8.5 %
	8.9 %
	9.2 %
	9.1 %
	9.6 %
	9.7 %
	9.2 %
	8.3 %
	8.9 %
	9.3 %
	9.5 %
	9.6 %
	9.3 %

	Resides in South region per U.S. Census
	28 %
	26 %
	26 %
	26 %
	25 %
	24 %
	24 %
	26 %
	25 %
	25 %
	25 %
	24 %
	23 %
	24 %

	Resides in Midwest region per U.S. Census
	20 %
	21 %
	22 %
	21 %
	22 %
	21 %
	22 %
	21 %
	22 %
	21 %
	22 %
	22 %
	22 %
	22 %

	Resides in Northeast region per U.S. Census
	17 %
	16 %
	16 %
	16 %
	17 %
	16 %
	17 %
	16 %
	16 %
	16 %
	16 %
	17 %
	17 %
	16 %


Note. Values in cells are percentage of participants endorsing variable (e.g., 48% of full ABCD Study® sample was biological female at birth). Column 2 describes participants in the full ABCD Study® sample. Columns 3-9 describe the participants who completed each of the seven survey waves during the COVID-19 pandemic. Columns 10-15 describe the participants who completed each pair of successive survey waves (e.g., wave 1 and wave 2) and thus were included in the first differencing analysis. 


Table S2
Descriptive Statistics for Variables

	Variable
	Wave
	N
	Mean
	SD
	Min.
	Max.
	Omega
	Measurement Scale / Validity Information

	Youth used any substance in past 30 days
	#1
	5392
	3.7 %
	-
	-
	-
	-
	0/1. Items modeled on those used in previous ABCD Study® assessments (Lisdahl et al., 2018) and the Monitoring the Future Study 2020 interview (Miech et al., 2020). In this sample, values correlate with established risk factors for adolescent substance use as expected (Pelham III et al., 2021).

	
	#2
	5716
	3.1 %
	-
	-
	-
	-
	

	
	#3
	5322
	3.5 %
	-
	-
	-
	-
	

	
	#4
	4960
	3.3 %
	-
	-
	-
	-
	

	
	#5
	4378
	3.2 %
	-
	-
	-
	-
	

	
	#6
	4480
	3.3 %
	-
	-
	-
	-
	

	
	#7
	4499
	3.0 %
	
	
	
	
	

	Youth rating of parental knowledge/monitoring (theta)
	#1
	5392
	0.00
	0.70
	-3.38
	0.98
	-
	Estimated via 1-factor graded response model fit to data from survey 1. Items linked to adolescent substance use and other risk behaviors in previous studies (Karoly et al., 2016).

	
	#2
	5716
	0.02
	0.70
	-2.92
	0.98
	-
	

	
	#3
	5322
	0.01
	0.71
	-3.38
	0.98
	-
	

	
	#4
	4960
	0.03
	0.72
	-3.38
	0.98
	-
	

	
	#5
	4378
	0.03
	0.71
	-3.38
	0.98
	-
	

	
	#6
	4480
	0.03
	0.72
	-3.38
	0.98
	-
	

	
	#7
	4499
	0.01
	0.72
	-3.38
	0.98
	
	

	Item #1 from parental knowledge/monitoring scale: How often do your parents/guardians know where you are?
	#1
	5392
	3.86
	0.42
	0
	4
	-
	5-point Likert scale ranging from 'never' to 'always or almost always'4-point Likert scale ranging from 'never' to 'always or almost always'

	Item #2 from parental knowledge/monitoring scale: If you are at home when your parents or guardians are not, how often do you know how to get in touch with them?
	#1
	5392
	3.67
	0.73
	0
	4
	-
	5-point Likert scale ranging from 'never' to 'always or almost always'

	Item #3 from parental knowledge/monitoring scale: How often do you talk to your mom/dad or guardian about your plans for the coming day, such as your plans about what will happen at school (or school-at-home) or what you are going to do?
	#1
	5392
	2.71
	1.11
	0
	4
	-
	5-point Likert scale ranging from 'never' to 'always or almost always'

	Item #4 from parental knowledge/monitoring scale: How many times do you and your parents/guardians eat dinner together?
	#1
	5392
	3.32
	0.96
	0
	4
	-
	5-point Likert scale ranging from 'never' to 'always or almost always'

	Youth rating of perceived stress in past month (PSS-4)
	#1
	5392
	1.38
	0.73
	0
	4
	0.65
	Mean of 4 items rated on a 5-point Likert scale ranging from 'never' to 'very often' (2 items reverse coded).  Measure has been linked to emotional problems in a large sample of adolescents (Demkowicz et al., 2020).

	Parent rating of how able they have been to enjoy things in past week
	#1
	5213
	3.74
	0.93
	1
	5
	-
	5-point Likert scale ranging from 'never' to 'most of the time'

	Youth: currently in school (in person or online)
	#1
	5067
	90 %
	-
	-
	-
	-
	0/1

	Household was without telephone service due to cost in past month
	#1
	5200
	2.1 %
	-
	-
	-
	-
	0/1

	Household suffered 1+ indicator of material hardship in past month
	#1
	5183
	11 %
	-
	-
	-
	-
	0/1: endorsed any of these events: needed food but couldn't afford to get it, was without telephone service due to cost, could not afford full payment on rent/mortgage, was evicted for not paying rent/mortgage, had utilities turned off for non-payment

	Youth: how worried have you been about COVID-19 in past week?
	#1
	5392
	1.38
	1.02
	0
	4
	-
	5-point Likert scale ranging from 'not at all' to 'extremely'

	Parent: how worried have you been about COVID-19 in past week?
	#1
	5213
	3.03
	1.01
	1
	5
	-
	5-point Likert scale ranging from 'not at all' to 'extremely'

	Youth has tested positive for COVID-19
	#1
	5108
	0.1 %
	-
	-
	-
	-
	0/1.

	Family has engaged in social distancing over past week
	#1
	5392
	89 %
	-
	-
	-
	-
	0/1

	Parent reports someone in the household is at increased risk of COVID-19 due to employment or use of public transit
	#1
	5192
	36%
	-
	-
	-
	-
	0/1


Note. Wave = survey wave, SD = standard deviation, Min. = minimum, Max. = maximum, Omega = omega reliability estimated via psych (Revelle, 2017). Values are unweighted. For binary variables, value in “Mean” column is proportion of sample meeting the criterion. Values are reported at all seven survey waves for variables of primary interest (parental knowledge/monitoring and youths’ substance use). Values are reported only at survey wave #1 for remaining variables.

Table S3
Moderation of Associations Between Youth-Perceived Parental Knowledge/Monitoring and Substance Use by Youth Biological Sex at Birth, Age, and Pre-Existing Externalizing Spectrum Disorder

	Model
	Regression
Type
	Term
	Coef.
	S.E.
	p

	#1
	Standard
	(Intercept)
	3.53
	0.26
	<.001

	
	
	Level of parental knowledge/monitoring
	-1.18
	0.20
	<.001

	
	
	Youth was biological female at birth
	0.36
	0.23
	.14

	
	
	Youth was biological female at birth × Level of parental knowledge/monitoring
	-0.29
	0.21
	.20

	#2
	Standard
	(Intercept)
	3.69
	0.26
	<.001

	
	
	Level of parental knowledge/monitoring
	-1.26
	0.15
	<.001

	
	
	Youth age
	1.42
	0.19
	<.001

	
	
	Youth age × Level of parental knowledge/monitoring
	-0.47
	0.17
	.02

	3
	Standard
	(Intercept)
	3.57
	0.27
	<.001

	
	
	Level of parental knowledge/monitoring
	-1.19
	0.16
	<.001

	
	
	DSM-5 diagnosis of externalizing disorders
	1.21
	0.59
	.06

	
	
	DSM-5 diagnosis of externalizing disorders × Level of parental knowledge/monitoring
	-0.87
	0.61
	.18

	#4
	First differenced
	(Intercept)
	2.19
	0.26
	<.001

	
	
	Δ in parental knowledge/monitoring when youth initially denied use
	-0.15
	0.14
	.32

	
	
	Youth initially endorsed use
	-76.38
	3.28
	<.001

	
	
	Δ in parental knowledge/monitoring when youth initially endorsed use
	-3.95
	1.83
	.07

	
	
	Youth was biological female at birth × Δ in parental knowledge/monitoring when youth initially denied use
	-0.63
	0.21
	.02

	
	
	Youth was biological female at birth × Δ in parental knowledge/monitoring when youth initially endorsed use
	-0.02
	2.97
	1.00

	#5
	First differenced
	(Intercept)
	2.19
	0.26
	<.001

	
	
	Δ in parental knowledge/monitoring when youth initially denied use
	-0.41
	0.11
	.008

	
	
	Youth initially endorsed use
	-76.36
	3.30
	<.001

	
	
	Δ in parental knowledge/monitoring when youth initially endorsed use
	-4.10
	1.34
	.02

	
	
	Youth age × Δ in parental knowledge/monitoring when youth initially denied use
	-0.07
	0.16
	.67

	
	
	Youth age × Δ in parental knowledge/monitoring when youth initially endorsed use
	1.39
	1.79
	.47

	#6
	First differenced
	(Intercept)
	2.19
	0.26
	<.001

	
	
	Δ in parental knowledge/monitoring when youth initially denied use
	-0.42
	0.12
	.01

	
	
	Youth initially endorsed use
	-76.84
	3.41
	<.001

	
	
	Δ in parental knowledge/monitoring when youth initially endorsed use
	-2.65
	1.19
	.07

	
	
	DSM-5 diagnosis of externalizing disorders × Δ in parental knowledge/monitoring when youth initially denied use
	0.22
	0.61
	.73

	
	
	DSM-5 diagnosis of externalizing disorders × Δ in parental knowledge/monitoring when youth initially endorsed use
	-15.26
	4.84
	.02


Note. Coef. = coefficient, SE = standard error, p = p-value for test of statistical significance of coefficient. Fixed effects for survey wave are omitted from the table. Parental knowledge/monitoring and change in parental knowledge/monitoring both scaled by SD of estimated latent variable score at survey 1. Coefficients and standard errors multiplied by 100 for reporting. Main effect of the moderator was omitted in the first-differenced analysis because moderators were constant within families over time.


Table S4
Associations Between Individual Items on Youth-Perceived Parental Knowledge/Monitoring Scale and Youth Substance Use

	Model
	Regression
Type
	Item on Parental Knowledge/Monitoring Scale
	
	Coef.
	S.E.
	p

	#1
	Standard
	Item #1: How often do your parents/guardians know where you are?
	
	-4.31
	0.44
	<.001

	#2
	Standard
	Item #2: If you are at home when your parents or guardians are not, how often do you know how to get in touch with them?
	
	-1.36
	0.2
	<.001

	#3
	Standard
	Item #3: How often do you talk to your mom/dad or guardian about your plans for the coming day, such as your plans about what will happen at school (or school-at-home) or what you are going to do?
	
	-0.35
	0.12
	.01

	#4
	Standard
	Item #4: How many times do you and your parents/guardians eat dinner together?
	
	-1.01
	0.15
	<.001

	
	
	
	Status at start of interval:
	
	
	

	#5
	First differenced
	Item #1: How often do your parents/guardians know where you are?
	Among youth initially denying substance use:
	-1.20
	0.33
	<.001

	
	
	
	Among youth initially endorsing substance use:
	-7.53
	2.01
	<.001

	#6
	First differenced
	Item #2: If you are at home when your parents or guardians are not, how often do you know how to get in touch with them?
	Among youth initially denying substance use:
	-0.48
	0.14
	<.001

	
	
	
	Among youth initially endorsing substance use:
	-2.62
	1.28
	.04

	#7
	First differenced
	Item #3: How often do you talk to your mom/dad or guardian about your plans for the coming day, such as your plans about what will happen at school (or school-at-home) or what you are going to do?
	Among youth initially denying substance use:
	-0.04
	0.1
	.68

	
	
	
	Among youth initially endorsing substance use:
	-2.69
	1.36
	.048

	#8
	First differenced
	Item #4: How many times do you and your parents/guardians eat dinner together?
	Among youth initially denying substance use:
	-0.56
	0.21
	.008

	
	
	
	Among youth initially endorsing substance use:
	-4.02
	1.83
	.03


Note. Coef. = coefficient, SE = standard error, p = p-value for test of statistical significance of coefficient. Model fit separately for each of the four items. Standard regressions based on 34,747 observations of 8,780 youth. First-differenced regressions based on 21,733 observations of 6,069 youth. Survey wave was covaried in all models. Youth age covaried in standard regressions (age drops out of first-differenced models due to differencing). Item responses scaled in raw metric (0-4, never to almost always). Coefficients and standard errors multiplied by 100 for reporting.


Table S5
Estimated Item Parameters in Graded Response Model for Youth-Perceived Parental Knowledge/Monitoring Scale

	Item
	a
	b1
	b2
	b3
	b4

	Item 1: How often do your parents/guardians know where you are?
	1.35
	-5.22
	-4.90
	-3.67
	-1.91

	Item 2: If you are at home when your parents or guardians are not, how often do you know how to get in touch with them?
	1.20
	-4.51
	-3.64
	-2.41
	-1.33

	Item 3: How often do you talk to your mom/dad or guardian about your plans for the coming day, such as your plans about what will happen at school (or school-at-home) or what you are going to do?
	1.24
	-3.13
	-1.81
	-0.42
	0.95

	Item 4: How many times do you and your parents/guardians eat dinner together?
	0.91
	-4.91
	-3.40
	-1.89
	-0.41


Note. “a1” indicates item slope and “b1” through “b4” indicate item thresholds. Per unidimensional graded response model.


Table S6
Time-Varying Variables That Were Potential Confounders

	Potential

	How it may cause

	How it may cause

	Status in analysis

	Δ youth stress
	· Youth is feeling more overwhelmed and so seeks spends more time alone, inducing less monitoring
· Youth is feeling more overwhelmed and so seeks comfort from parent, inducing greater monitoring
	· Youth uses substances to cope with stress
	Covaried

	Δ youth worry about COVID-19
	· Youth is more worried about COVID-19 and so seeks reassurance/comfort from parents, inducing greater monitoring
	· Youth uses substances to cope with worries
· Youth avoids substances for fear of infection
	Covaried

	Δ parent enjoyment of things
	· Parent is preoccupied with negative thoughts and so pays less attention to youth.
· Parent has less energy to pay attention to youth.
· Parent has reduced motivation to pay attention to youth.
	· Youth’s interactions with parent are more conflictual, causing youth stress, then youth uses substances to cope.
· Youth becomes more depressed due to negative mood of household, then youth uses substances to cope.
· Youth is empathetic to parent’s distress, has a more negative mood, then uses substances to cope.
	Covaried

	Δ parent worry about COVID-19
	· Parent is distracted by worries about COVID and pays less attention to youth
· Parent is so worried about youth becoming infected that they pay more attention to youth
	· Parent worry causes increased youth anxiety which causes use of substances to cope
	Covaried

	Δ youth tested positive for COVID-19
	· Parent is distracted by caring for family member who has become ill and therefore reduces attention paid to youth
· Parent is outside of home (e.g., hospitalized) or quarantined within home, so has less contact with youth
	· Youth uses substances to cope with stress/anxiety due to family member’s illness
	Covaried

	Δ youth participation in schooling
	· Parent knows youth is to be completing school work and so monitors less during the day than if they had no planned activity
· Parent pays more attention to youth when youth is in school in order to ensure they are completing the assigned work.
	· Increased communication with friends via schooling (in-person or online) and therefore increase access to substances
	Covaried

	Δ household engagement in social distancing
	· Family is home together, resulting in increased monitoring and absence of youth being more noticeable
	· Youth has reduced contact with friends, therefore less access to substances, therefore less use
· Youth feels isolated at home and uses substances to cope
· Youth has fewer use-interfering activities (e.g., not attending school)
	Covaried

	Δ household’s material hardship
	· Parent is stressed/distracted by immediate financial and logistic concerns and so reduces attention to monitoring.
· Parent loses telephone service and it is more difficult to communicate with youth.
	· Youth is stressed/anxious/depressed due to hardship or uncertainty produced by hardship, then uses substances to cope
· Disruption to living situation leads to changes in residence or in persons in residence, which changes accessibility of substances to youth
	Covaried

	Δ household at increased risk for COVID-19 due to work in essential job or use of public transit
	· Parent is working in-person at an essential job so is home less often, so monitoring decreases.
	· Youth is anxious about parent being at risk of infection and uses substances to cope.
· Youth is lonely while home alone and uses substances to cope.
	Covaried

	Δ family stress and discord
	· Aversive parent-youth interaction leads parent to disengage from monitoring
	· Aversive parent-youth interaction leads to negative affect in youth which in turn leads to substance use
	Was only measured at subset of surveys and thus did not covary. When measured, change in stress/discord was correlated at −0.03 with change in youth substance use and at 0 with change in parental knowledge/monitoring.

	Δ youth depressive symptoms
	· Youth is feeling more depressed and so withdraws from parent, inducing less monitoring
· Youth is feeling more depressed and so seeks comfort from parent, inducing greater monitoring
	· Youth uses substances to cope with negative emotions
	Was only measured at subset of surveys and thus did not covary. When measured, change in depressive symptoms was correlated at 0.03 with change in youth substance use and at -0.09 with change in parental knowledge/monitoring.

	Δ immediate family member tested positive for COVID-19
	· Family member may quarantine or stay elsewhere, reducing monitoring
· Family may be distracted by symptom management, causing interruptions to supervision of youth
	· Youth uses substances to cope with negative emotions (anxiety, depression) provoked by family member’s infection
	Was only measured at subset of surveys and thus did not covary. Was only measured at subset of surveys and thus did not covary. When measured, change in an immediate family member testing positive was correlated at 0 with change in youth substance use and with change in parental knowledge/monitoring.

	Δ parent use of alcohol, cannabis, other substances
	· Parent is under in the influence of alcohol or cannabis and attention to youths’ activities is impaired
	· It is easier for youth to access substances for use because parent has more of them in the home or is less likely to notice something missing due to their own increased consumption
	Was only measured at subset of surveys and thus did not covary. When measured, changes in parent substance use variables were correlated at −0.02 to 0.01 with change in youth substance use and at −0.01 to 0.02 with change in parental knowledge/monitoring.


Note. The Δ operator reflects change in the target variable from one survey during the pandemic to the next, for each family. We considered variables with either direction of potential confounding—to attenuate or to strengthen the association between and . For some potential confounders, we could imagine either positive or negative effects the delta variable(s)—in that case, both possible dynamics are listed.

Table S7
List of Pre-Existing, Potential Confounding Factors Examined in Preliminary Analysis of Correlations with Levels and Changes in Youth-Perceived Parental Knowledge/Monitoring During the COVID-19 Pandemic

	Variable

	Youth was biological female at birth

	Youth is Black

	Youth is Hispanic

	Youth is Asian

	Youth has other racial/ethnic identity

	Biomother's age at birth

	Youth born premature

	Parent is married

	Highest education attained by parent

	Parent is working

	Number of persons living in household

	Household income (including all sources)

	Youth rating of family conflict (FES)

	Parent rating of family conflict (FES)

	Youth rating of parent's acceptance (CRPBI)

	Youth rating of involvement in school (SRPF)

	Youth rating of disengagement with school (SRPF)

	Parent rating of own depressive symptoms (ASR)

	Parent's number of tobacco uses per day over past year (ASR)

	Parent's frequency of being drunk over past year (ASR)

	Parent's frequency of drug use over past year (ASR)

	Youth rating of neighborhood safety (PhenX-NSC)

	Parent rating of neighborhood safety (PhenX-NSC)

	Teacher rating of externalizing behavior (BPM-T)

	Teacher rating of internalizing behavior (BPM-T)

	Youth rating of externalizing behavior (BPM-Y)

	Youth rating of internalizing behavior (BPM-Y)

	Parent rating of externalizing behavior (CBCL)

	Parent rating of internalizing behavior (CBCL)

	Youth endorsed any delinquent behavior

	Youth report of grades obtained at school

	Parent report of grades obtained at school

	Youth has an Individualized Education Program (IEP)

	Matrix reasoning scaled score (WISC-V)

	Youth rating of negative urgency (UPPS-P)

	Youth rating of lack of planning (UPPS-P)

	Youth rating of sensation seeking (UPPS-P)

	Youth rating of positive urgency (UPPS-P)

	Youth rating of lack of perseverance (UPPS-P)

	DSM-5 diagnosis of Oppositional Defiant Disorder (KSADS)

	DSM-5 diagnosis of Conduct Disorder (KSADS)

	DSM-5 diagnosis of Obsessive-Compulsive Disorder (KSADS)

	DSM-5 diagnosis of Post-Traumatic Stress Disorder (KSADS)

	DSM-5 diagnosis of Generalized Anxiety Disorder (KSADS)

	DSM-5 diagnosis of Separation Anxiety Disorder (KSADS)

	DSM-5 diagnosis of Social Anxiety Disorder (KSADS)

	Parent: if your child wanted to get some beer, wine, or liquor, how easy would it be?

	Parent: if your child wanted to get some cigarettes or e-cigarettes, how easy would it be?

	Parent: I do not permit child to drink alcohol under any circumstances

	Parent: I do not permit child to smoke cigarettes under any circumstances

	Parent: I do not permit child to use cannabis under any circumstances

	Youth rating of parental knowledge/monitoring


Note. FES = Family Environment Scale, CRPBI = Child Report of Parent Behavior Inventory, SRPF = School Risk and Protective Factors, ASR = Adult-Self Report, PhenX-NSC = PhenX Neighborhood Safety/Crime Survey, BMP-T = Brief Problem Monitor – Teacher Form, BMP-Y = Brief Problem Monitor – Youth Form, CBCL = Child Behavior Checklist, WISC-V = Wechsler Intelligence Scale for Children – Fifth Edition, UPPS-P = Urgency, Premeditation, Perseverance, Sensation Seeking, Positive Urgency, Impulsive Behavior Scale, KSADS = Kiddie Schedule for Affective Disorders and Schizophrenia. See Barch et al. (2018), Zucker et al. (2018), and Lisdahl et al. (2018) for descriptions of the assessment protocols from which these measures were drawn.

