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Abstract

Introduction: Parental involvement and supervision (i.e., “parental monitoring;” PM) is
generally inversely associated with substance use among youth; yet, specific features of this
association remain unclear. This study examined PM as a prospective predictor of substance use
initiation across adolescence and whether associations generalize across a range of substances and
by sex.

Methods: Participants were enrolled in a longitudinal cohort study of high school students from
Southern California. We assessed, among never-users at baseline (2014; participants were in 10t
grade), the role of PM in 8 substance use initiation outcomes (initiation of 7 individual substances
or categories of substances: alcohol, cigarettes, electronic (e-) cigarettes, cigars, marijuana,
stimulants, or opioids, as well as the total number of substances initiated) at follow-up (2017;

12t grade), controlling for sociodemographic characteristics. Multiplicative interactions assessed
differences by sex.

Results: In adjusted main effects models, PM was associated with lower odds of initiation of

all substances (OR range: 0.60 for cigarettes to 0.82 for alcohol) and male sex was associated
with increased odds of initiating use of cigarettes (OR=1.33, 95% CIl= 1.02, 1.73) and cigars
(OR=1.82, 95% CI=1.32, 2.52) over follow-up. There were also significant PM x sex interactions
for cigarettes (p=0.038), e-cigarettes (p=0.042), and marijuana (p=0.044), whereby lower PM was
associated with greater odds of initiation among females, compared to males.
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Conclusions: PM is associated with reduced odds of initiating use of multiple substances
among adolescents, particularly for females. Future research of the mechanisms underlying these
associations can point towards intervention targets to prevent or delay substance use initiation
among youth with low PM.
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INTRODUCTION

Adolescent-onset substance use confers risk for developing substance use disorder in
adulthood (Chen, Storr, & Anthony, 2009; Grant & Dawson, 1998; Strong, Juon, &
Ensminger, 2016; Williams, Battista, & Leatherdale, 2020). For example, adolescents
who experiment with alcohol and tobacco are at increased risk for continued use and
dependence on these substances, respectively, in adulthood (DeWit, Adlaf, Offord, &
Ogborne, 2000; Grant & Dawson, 1998; Sharapova et al., 2020). Further, use of one
substance in adolescence may be associated with increased risk for use of other substances
in adulthood; longitudinal studies have shown that youth who use e-cigarettes are more
likely to use alcohol and cigarettes later in life (Park et al., 2020). To prevent disordered
substance use and dependence during adulthood, it is important to identify modifiable
factors that increase or reduce risk for youth substance use initiation (Van Ryzin, Fosco, &
Dishion, 2012), as such factors may be viable targets for intervention.

Parental monitoring (PM) is defined as parental efforts to direct, guide, or modify children’s
behaviors (Bahr, Maughan, Marcos, & Li, 1998; Rollins & Thomas, 1979). While PM

has been measured in a number of ways (e.g., parental restrictions or control, knowledge
about children’s whereabouts), it has generally been shown to protect against adolescent
substance use (Barnes & Farrell, 1992; Mounts, 2002). For example, in a multi-year
cross-sectional sample of Swedish youth, increased PM (assessed as parental knowledge

of adolescents’ whereabouts and with whom they associated with) was associated with
decreased adolescent drinking behavior (Larm, Livingston, Svensson, Leifman, & Raninen,
2018). However, several aspects of this association remain unclear. First, few studies have
assessed whether PM prospectively reduces risk of substance use /nitiation, which requires
longitudinal data (Chilcoat & Anthony, 1996; Dorius, Bahr, Hoffmann, & Harmon, 2004).
Second, a majority of the existing PM and substance use work has focused on use of
cigarettes, alcohol, and cannabis (Beck, Boyle, & Boekeloo, 2003; Chuang, Ennett, Bauman,
& Foshee, 2005; Huansuriya, Siegel, & Crano, 2014; Lac & Crano, 2009; Lamb & Crano,
2014). However, the landscape of adolescent drug use has changed in recent years, with for
instance, increased availability and use of electronic (e-) cigarettes (Foxon & Selya, 2020;
Mark Anderson, Hansen, & Rees, 2015; Owotomo & Maslowsky, 2017; ProCon.org, 2021),
as well as the growing opioid use epidemic among youth (Hadland et al., 2017; Carmona,
Maxwell, Park, & Wu, 2020). Thus, there is a need to assess whether PM is associated with
initiation of a wider range of substances among adolescents (e.g., e-cigarettes, opioids) in
the current milieu.
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Substance use in adolescent girls is of increasing public health concern, whose rates of
alcohol and tobacco use, nationally, have begun to approach that of boys (Johnston et al.,
2020; McHugh, Votaw, Sugarman, & Greenfield, 2018; NIDA, 2021). Further, girls are
generally subjected to greater PM than are boys (Svensson, 2003; Worthen, 2011), yet

few studies have assessed sex differences in the effect of PM on adolescent substance use
(Svensson, 2003). The current longitudinal study tested prospective associations of PM
and sex with 8 substance use initiation outcomes (initiation of 7 individual substances or
categories of substances: alcohol, cigarettes, electronic (e-) cigarettes, cigars, marijuana,
stimulants, or opioids, as well as the total number of substances initiated), using two waves
of recently collected longitudinal data from a cohort of youth from Southern California. We
also examined whether the association between PM and each outcome differed by sex.

METHODS
Study Design

Data were from a prospective cohort study of substance use among high school students

in Southern California. The cohort was recruited from ten high schools in Los Angeles
County in 2013, when students were in 9™ grade (mean age: 14.1; N=3,396). Surveys were
completed in class via paper and pencil each semester until completion of high school in
2017 (92.8% retention through the end of high school). Active written or verbal consent was
required for participation in the study by both students and parents. The present analyses
used surveys conducted in Fall 2014 (“baseline,” beginning of 10" grade, mean age: 15.5)
and Spring 2017 (“follow-up,” end of 12" grade, mean age: 17.9). Respondents completing
surveys at both waves (N=3,082) were eligible for inclusion in this study, though the study
sample varied across different outcomes (see “data analysis”). This study was approved by
the University of Southern California Institutional Review Board.

Study variables

Lifetime substance use was assessed at both baseline and follow-up. Respondents indicated
whether they had ever used any of the following: alcohol (e.g., beer, wine, wine cooler,

or shot of liquor), cigarettes (e.g., Marlboro, Camel, Newport, etc.), e-cigarettes (e.g.,
e-cigs, personal vaporizer, e-pen), cigars (e.g., stogies, Cubans, Swisher Sweets), marijuana
(e.g., pot, weed, edibles, weed pen), stimulants (e.g., inhalants, cocaine, methamphetamine,
prescription stimulants), or opioids (prescription painkillers, heroin). All responses were
coded dichotomously (yes/no). In addition, a composite variable of the total number of
substances used (range = 0-27) at follow-up was also included.

Parental monitoring was assessed at baseline with four items that evaluated respondents’
perceptions about parental knowledge of whereabouts, activities and friendships (Audrain-
McGovern, Rodriguez, & Leventhal, 2015) (Cronbach’s a = 0.82). Respondents indicated
how strongly they agreed with the each statement: “I have a parent who... finds out if |
misbehave, checks up to see whether I have done what they told me to do, believes in having
rules and sticking to them, makes sure | do my schoolwork.” For all items, response options
ranged from “strongly disagree” (1) to “strongly agree” (4). A scale score was created as the
mean of all available items.
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Several sociodemographic characteristics were assessed at baseline: Sex (female, male),
race/ethnicity (Hispanic, Asian, White, Black, Other, Multiracial), age (continuous in years),
and highest parental education (less than high school, high school, college, advanced
degree).

Data analysis

RESULTS

Sample characteristics were first calculated among the full sample. Then, main effects
regression models (adjusted for race/ethnicity, age, parental education) tested the
associations between PM and sex at baseline and each of the substance use outcomes

at follow-up. Logistic regressions were used for the individual substance use outcomes

(i.e., alcohol, cigarettes, e-cigarettes, cigars, marijuana, stimulants, opioids), while negative
binomial models were used for the total number of substances used models. Each model was
restricted to never-users of the substance at baseline (e.g., the cigarette use initiation model
was assessed among never-users of cigarettes at baseline); the total number of substances
used models were restricted to never users of any substance at baseline. Thus, the analytic
sample differed for each of the models: alcohol (n=1,701; 55.2% of sample); cigarettes
(n=2,521, 81.8%); e-cigarettes (n=2,059, 66.8%); cigars (n=2,683, 87.1%); marijuana
(n=2,263, 73.4%); stimulants (n=2,727, 88.5%); opioids (n=2,683, 87.1%); total number

of substances (n=1,322, 42.9%). Finally, to assess whether these associations varied by sex,
each adjusted model was repeated and included a multiplicative interaction term (PM X sex).
All analyses were conducted using Stata SE version 15.

Sample characteristics

At follow-up, lifetime substance use ranged from 16.8% (cigars) to 64.8% (alcohol). The
mean total number of substances used at follow-up was 5.4 (SE: 0.1; range: 1-27). Overall,
participants reported relatively high levels of parental monitoring (mean: 3.1, SE: 0.01,
range: 1-4). The sample was 54.7% female. Additionally, the majority ethnicity was Latinx/
Hispanic (45.7%), followed by Asian (16.7%), and White (15.1%). At baseline, the mean
age was 15.5 (SE=0.01), and at follow-up, the mean age was 17.9 (SE=0.01). Less than

half the sample reporting having at least one parent who completed more than high school
(44.8%).

Associations of parental monitoring, sex, and their interaction with subsequent substance
use initiation

Shown in Table 1, among never users at baseline, increased PM was associated with lower
odds of each substance use initiation outcome at follow-up (e.g., for alcohol: aOR= 0.82
[0.69, 0.96], p=0.017; for opioids: aOR= 0.75 [0.60, 0.93], p=0.008). Further, males were
more likely than females to initiate use of cigarettes (aOR= 1.33 [1.02, 1.73], p=0.034) and
cigars (aOR=1.82 [1.32, 2.52], p<0.001) over the course of follow-up. Finally, there were
significant positive interactions between PM and sex on initiation of cigarettes (p=0.038),
e-cigarettes (p=0.042), and marijuana (p=0.044) at follow-up.
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Figure 1 visually depicts the significant PM X sex interactions reported above (i.e., for
cigarettes, e-cigarettes, and marijuana). At lower levels of baseline PM, females had higher
probabilities of using cigarettes, e-cigarettes, and marijuana at follow-up. However, these
associations dissipated at higher levels of PM.

Supplemental analyses assessed, among baseline users, associations between baseline PM
and frequency of use of each individual substance at follow-up, controlling for covariates
(results not shown). Baseline PM was not associated with frequency of substance use at
follow-up for any of the outcomes (all p>0.05). There were also no significant PM x sex
interactions for any of the outcomes (all p>0.05).

DISCUSSION

In this study, increased parental monitoring was associated with lower odds of initiation of a
wide array of substances. This study extends the literature on PM and adolescent substance
use that has previously focused largely on alcohol, cigarettes, and cannabis (Beck et al.,
2003; Chuang et al., 2005; Huansuriya, Siegel, & Crano, 2014; Lac & Crano, 2009; Lamb

& Crano, 2014) to include illicit substances, as well as non-cigarette tobacco products,
including e-cigarettes and cigars. Interventions that increase parental knowledge and comfort
with discussing a wide range substances (Fay et al., 2020; Luk et al., 2010) — including
concealable and socially desirable products, such as e-cigarettes (Kong et al., 2019; Park,
Kwon, Gaughan, Livingston, & Chang, 2019) — with youth may help to mitigate adolescent
initiation of a wide variety of substances.

Additionally, interaction models showed differential effects of sex on the association
between baseline PM and initiation of key substances. Specifically, at low levels of PM,
females had a higher probability than males of initiating cigarette, e-cigarette, and marijuana
use at follow-up. This distinction dissipated at higher levels of PM. This finding suggests
that while higher PM is associated with reduced risk for substance use initiation among both
youth males and females (Svensson, 2003), PM may be especially preventive for girls.

That PM-by-sex interactions were found for cigarettes, e-cigarettes, and marijuana, but

not for cigars, alcohol, stimulants, or opioids warrants further investigation. Cigarettes,
e-cigarettes, and marijuana are some of the most commonly used substances by youth today,
each with relative ease of access (CDC, 2020). Evolving gender norms and expectations
with respect to use of these substances may help to explain the observed interactions.
Generally, young men have greater access to, and permissibility to use substances than

do young women (Hemsing & Greaves, 2020), and in some cases, young men may be
encouraged by family members — explicitly or implicitly — to engage in substance use,
whereas young women are discouraged from the practice. Since young women are generally
monitored more heavily by parents and family members (Svensson, 2003), it is possible

that PM is more strongly associated with abstinence from popular and readily available
substances. However, these explanations do not explain the lack of an interaction for alcohol,
which is the most commonly used substance among youth. Additional research is thus
needed to understand interactions between PM, sex, and initiation of certain (but not all)
substances. Regardless, these findings raise concerns for public health professionals. Use of
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tobacco and cannabis products, particularly via electronic vaping devices, are on the rise
among youth overall (Gentzke et al., 2019; Miech et al., 2020). Lower PM may be one
mechanism driving disparities in use between young males and females.

Limitations and Future Directions

While this study identified PM as a key buffer against substance initiation among
adolescents, PM is not comprehensive of all aspects of parent-child relationships that

may be important in shaping adolescent substance use (e.g., relationship warmth,
communication style) (Mak & lacovou, 2019; Shin, 2020). Further research is needed

to more comprehensively understand how parent-child relationships may be related to
substance use initiation among youth — and potentially differently for young males and
females. Another limitation is that PM was reported by respondents themselves, which

may not reflect parents’ own perceptions of their style and degree of monitoring, though
prior work has shown that adolescents’ reports of PM and parental knowledge were more
closely related to adolescent drinking behavior than were parents’ reports (Abar, Jackson,
Colby, & Barnett, 2015). Other potentially meaningful covariates were also not measured
(e.g., association with a deviant peer group, involvement in extra-curricular activities,
parental social support (Micalizzi, Sokolovsky, Janssen, & Jackson, 2019)). Finally, PM was
assessed only at baseline, and not at follow-up. Additional research is needed to examine
whether/how PM changes across adolescence, and whether changes in PM are potentially
associated with changes in adolescent substance use over time (e.g., increased use, decreased
use).

These analyses were conducted using responses from a large, diverse cohort of students
from Los Angeles, CA. While the diversity of the sample is a considerable strength, our
findings related to PM and substance use may not be representative of young people across
the United States. Nearly half of respondents were of Latinx/Hispanic ethnicity, and a
sizeable minority of respondents were Asian (16.7%). It is likely that cultural factors, not
measured here (e.g., familism, collectivism vs. individualism), contribute to both PM and
youth substance use (Unger, Ritt-Olson, Teran, et al., 2002; Johnson, 2007). In addition,
small sample sizes may have limited our ability to identify differential effects of sex on the
associations between PM and illicit drugs, which fewer students endorsed using, compared
to cigarettes, e-cigarettes, and marijuana. Analyses were also limited to never-users of each
substance at baseline, excluding respondents with very early onset (prior to 101" grade) of
substance use (Dishion, Nelson, & Kavanagh, 2003). Lastly, given our study had two time
points — one early in high school, and one at the end of high school, we do not know at what
point in high school substance use initiation occurred.

Conclusions

Parental monitoring is associated with lower odds of substance use initiation among
adolescents, across a wide range of both legal (e.g., cigarettes) and illicit (e.g., opioids)
substances. Further, there was a significant interaction between PM and sex on initiation

of several substances commercially available to adults in California (cigarettes, e-cigarettes,
marijuana). At lower levels of baseline PM, young girls had higher odds than boys of
initiating use of these substances at follow-up. Higher levels of baseline PM reduced
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odds of substance use initiation for both boys and girls. Future research should more
comprehensively assess family dynamics (e.qg., relationship quality, social support), as they
relate to substance use initiation.
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HIGHLIGHTS
. Parental monitoring (PM) was associated with lower odds of substance use
initiation

. Males (vs. females) had higher odds of cigarette and cigar use initiation

. At lower PM, females (vs. males) had greater odds of cigarette initiation

. At lower PM, females (vs. males) had greater odds of e-cigarette initiation

. At lower PM, females (vs. males) had greater odds of marijuana initiation
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Figure 1.
Interaction effect between parental monitoring and sex on substance use outcomes
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Table 1.

Associations between parental monitoring, sex, and substance use initiation at follow-up, among never users at
baseline

Main Effects Interaction Effects

Parental Monitoring Sex (Male v. Female)

Statistic P-Value Statistic P-Value P-Value
Substance Initiated
Alcohol, aOR (95% CI) 0.82 (0.69, 0.96) 0.017 0.80 (0.64, 1.01) 0.056 0.541
Cigarettes, aOR (95% ClI) 0.60(0.50,0.72)  <0.001 1.33(1.02,1.73)  0.034 0.038
E-Cigarettes, aOR (95% CI)  0.74(0.62,0.89)  0.001  1.18(0.92,1.50)  0.196 0.042
Cigars, aOR (95% CI) 0.71(0.57,0.89)  0.003  1.82(1.32,2.52) <0.001 0.602
Marijuana, aOR (95% Cl) 0.68(0.59,0.80) <0.001 0.94(0.77,1.15)  0.558 0.044
Stimulants, aOR (95% CI) 0.75 (0.61, 0.93) 0.010 0.82 (0.60, 1.11) 0.193 0.143
Opioids, aOR (95% CI) 0.75(0.60,0.93)  0.008  1.01(0.74,1.38)  0.928 0.928
Number of substances, B (SE) -0.34 (0.09) <0.001 0.18 (0.12) 0.149 0.917

Notes. Logistic regressions were used for all substance-specific models (i.e., alcohol, cigarettes, e-cigarettes, cigars, marijuana, stimulants, opioids),
and were limited to never users of that substance at baseline. Negative binomial regressions were used for the total number of substances models,
and were limited to never users of any substance at baseline. All models were adjusted for race/ethnicity, age, and parental education.
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