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Abstract

Background—The link between parental monitoring and adolescent alcohol use is well 

established, but the directionality of this relationship is somewhat elusive. The literature suggests 

that parental engagement serves a protective function with respect to alcohol use, but that parental 

monitoring may also diminish in response to recurrent risk behavior. The lower rate of alcohol use 

despite evidence of lower levels of parental monitoring in Black vs. White youth raises the 

question of for whom and under what conditions parental monitoring and alcohol use are 

associated.

Methods—Data were drawn from a community sample of 1634 female adolescents (954 Black, 

680 White) from four age cohorts, assessed annually in an accelerated longitudinal design. The 

current study uses data spanning ages 12–17; parental monitoring and alcohol use were assessed 

via self-report, while demographic and adolescent psychosocial risk factors were derived from 

parent-reports when the girls were age 12. An autoregressive cross-lagged panel mixture model 

was used to identify discrete patterns of parental monitoring and alcohol use associations across 

adolescence, and psychosocial factors that differentiate between them.

Results—Two discrete patterns of co-developing alcohol use and parental monitoring emerged: 

one with stable bidirectional and autoregressive links (79%), and another differing from the 

majority profile in terms of the absence (alcohol use to parental monitoring) and direction 

(parental monitoring to alcohol use) of cross-construct influences (21%). Those in the minority 

profile were, at age 12, more likely to have received public assistance, resided in single-parent 

households, reached puberty, and manifest more severe conduct problems.

Conclusions—Identifying subgroups of girls with distinct patterns of co-developing alcohol use 

and parental monitoring is particularly relevant to the development and implementation of family-
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level interventions, both in terms of targeting those with known demographic risk factors, and 

tailoring programs to address behavioral correlates, such as conduct problems.
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analysis

Introduction

Parental monitoring has consistently been linked to adolescent alcohol use (Jackson and 

Schulenberg, 2013, Latendresse et al., 2008) with low monitoring increasing risk and high 

monitoring protecting against early initiation and heavy use (Ryan et al., 2010). The 

protective effects of high parental monitoring are robust; they are evident even among high-

risk adolescents (Clark et al., 2008) and can continue into young adulthood (Abar et al., 

2014). Although the association between parental monitoring and adolescent drinking is 

well established, their relationship remains a major subject of investigation because of the 

complexity of the pathways linking the two and the importance of disentangling them, as 

parental monitoring – unlike many risk and protective factors associated with adolescent 

drinking – is modifiable.

Bidirectional Influences between Parental Monitoring and Adolescent Alcohol Use

Much of the research in this area has examined the association between parental monitoring 

and adolescent alcohol use from the framework of parents’ behaviors influencing 

adolescents’ behaviors, but there is a growing recognition that the relationship is 

bidirectional and that investigating it as such is more informative for advancing adolescent 

alcohol use prevention strategies. One of the earliest of such investigations was conducted 

by Stice and Barrera with offspring of alcoholics and matched controls followed from ages 

10 to 15 (1995), which revealed that parental control at Wave 1 was protective against 

substance use at Wave 2 and substance use at Wave 1 was associated with reduced parental 

control at Wave 2. Similarly, results from Clark and colleagues’ longitudinal high-risk 

family study (Clark et al., 2008) indicated that in addition to higher initial monitoring being 

associated with lower subsequent levels of alcohol use, early adolescent alcohol use was 

associated with less effective monitoring in middle adolescence. In Wang et al.’s study of 11 

to 15 year olds assessed annually from 6th to 8th grade (Wang et al., 2011), low levels of 

parental rule-making in a given year predicted greater problem behavior (i.e., substance use 

and antisocial behavior) in the following year and lower levels of problem behavior in a 

given year predicted higher levels of parental rule-making in the following year. Other 

studies have found evidence for bidirectional effects between parental monitoring and 

substance use that are specific to substances other than alcohol (Abar et al., 2014) or to boys 

(van der Vorst, 2010) and in one study composed of primarily Black adolescents, no 

evidence for bidirectional associations was found (Elkins et al., 2014). Additional work in 

this area is clearly needed to understand variability by population and type of substance use, 

but overall, research to date suggests that parental monitoring and substance use frequently 

influence each other. More specifically, they suggest that parents of adolescents engaging in 
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early substance use may be more likely either to withdraw from monitoring or to have 

difficulty obtaining information from their children about their whereabouts and activities.

Alcohol Use and Parental Monitoring in Blacks vs. Whites

Black youth initiate alcohol use later (Rothman et al., 2009, Sartor et al., 2013) and show 

different patterns and levels of substance use by age compared with White youth (Chung et 

al., 2013, Hipwell et al., 2005, Horton, 2007). A lower level of parental monitoring has also 

been observed in Black compared to White adolescents (Blustein et al., 2015, Clark et al., 

2008), though not uniformly (cf. Shorey et al., 2013). Given the slightly later risk period 

(with Black youth starting to drink an average of a year later than their White peers) and 

lower overall likelihood of initiating alcohol use in combination with a potentially lower 

degree of parental monitoring in Black vs. White adolescents, the interplay between parental 

monitoring and alcohol use in the pre-adolescent to late adolescent years may also differ, but 

this possibility has yet to be investigated.

We are aware of only two prior studies examining parental monitoring and substance use 

that addressed differences between Black and White adolescents. In Blustein and colleagues’ 

study of young adult female twins (2015), parental monitoring predicted early initiation of 

alcohol use in both racial/ethnic groups, but monitoring questions were specific to age 17 

and thus did not capture the dynamic nature of the association with alcohol use over time. 

By contrast, Bohnert et al.’s (2009) investigation of parental monitoring and initiation of 

cigarette smoking by age 17 in Black and White youth revealed that protective effects of 

parental monitoring were specific to White adolescents. However, in addition to the 

difference in substance, the authors drew parental monitoring data from a single time point, 

in this case, prior to peak period of risk for substance use initiation (age 11). Thus, whether 

the association between parental monitoring and alcohol use differs between Black and 

White youth from early to late adolescence remains an open question.

Psychosocial Influences Common to Parental Monitoring and Adolescent Alcohol Use

In characterizing the association between parental monitoring and adolescent alcohol use, 

the overlap in psychosocial influences on the two constructs - many of which differ between 

Black and White adolescents - needs to be taken into account. In the current study, we 

examined three such common influences: socioeconomic status (SES), conduct problems, 

and timing of pubertal development. Lower rates of parental monitoring (Clark et al., 2008, 

Wang et al., 2009) and lower rates of adolescent alcohol use have been observed in low SES 

families in some (Blum et al., 2000; Green et al., 2013), but not all (Hanson and Chen, 2007) 

studies. History of conduct problems is a known risk factor for early alcohol use (Kuperman 

et al., 2013) and evidence of both protective effects of parental monitoring against conduct 

problems (Piko et al., 2005) and the influence of conduct problems on parenting (Dishion et 

al., 2004) have been found. Finally, early pubertal development is correlated with increased 

risk for early initiation and risky alcohol use (Biehl et al., 2007) and low parental monitoring 

has been found to exacerbate this risk (Costello et al., 2007).
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The Importance of Characterizing the Development of Alcohol Use in Girls

Adolescent girls and young women are initiating alcohol use at an earlier age and 

developing problem drinking at higher rates than in prior generations (Falk et al., 2006, 

Johnston et al., 2012, Keyes et al., 2008). With that trend comes an increase in alcohol 

related harms, such as sexual assault, that disproportionately affect women (Black et al., 

2011). The pathway of risk to problem alcohol use also appears to vary by gender, as 

evidenced by the later age at first drink and more rapid development of alcohol related 

problems in female adolescents and young adults. The level and - more importantly - the 

impact of certain protective factors, including parental monitoring, vary by gender as well. 

Higher levels of parental monitoring in girls versus boys have been reported in numerous 

studies (e.g., Crosnoe et al., 2002, Svensson, 2003). Furthermore, although findings are 

mixed (e.g. Crosnoe et al., 2002, Véronneau and Dishion, 2010), there is evidence that the 

buffering effects of parental monitoring against a range of psychosocial outcomes, including 

alcohol use (Svensson, 2003), cigarette smoking (Sanchez et al., 2010), risky sexual 

behaviors (Donenberg et al., 2002), and emotional distress (Oberlander et al., 2011) are 

greater in girls, suggestive of gender-specific risk pathways that may be best explored in all-

female samples.

Aims of the Current Study—Together, the literature reviewed above focuses exclusively 

on a generalized understanding of associations between adolescent perceptions of parenting 

practices and adolescent substance use, and how manifestations of these behaviors and their 

associations vary as a function of specific isolated sample characteristics. However, because 

we believe that behavioral development proceeds in response to a complex set of nonlinear 

and interactive associations among several important factors, as reflected in a broad range of 

developmental systems theories, it is necessary to explore the individual as the unit of 

analysis, and to explain similarities/differences in the patterns of associations that 

characterize them (Bauer and Shanahan, 2007). In fact, person-centered approaches have 

been used to operationalize parenting and/or alcohol use in many previous studies examining 

their association (e.g., Abar, 2012, Latendresse et al., 2009). Yet, no study has attempted to 

identify prototypical patterns based upon the co-active development among these constructs.

Building on the evidence for bidirectional influences between parental monitoring and 

adolescent alcohol use and distinctions between Black and White adolescents in the timing 

and prevalence of alcohol use initiation and potentially in the level of parental monitoring, 

we aimed to characterize longitudinal relationships between parental monitoring and alcohol 

use in a large sample of Black and White girls. Specifically, our goals were to identify 

distinct autoregressive and cross-lagged patterns of associations between parental 

monitoring and girls’ alcohol use from ages 12 to 17 using a person-centered analytic 

approach, and to assess the extent to which these patterns could be uniquely and 

conditionally differentiated by race/ethnicity, SES, pubertal timing, and conduct problems.
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Materials and Methods

Participants

The Pittsburgh Girls Study (PGS; N=2,450) is an urban community sample of four female 

age cohorts (ages 5–8 at wave 1), assessed annually via an accelerated longitudinal design. 

PGS sample ascertainment occurred in 1999–2000 and has been detailed elsewhere (Hipwell 

et al., 2002, Keenan et al., 2010). Briefly, the PGS oversampled low-income neighborhoods, 

with 85.2% of eligible families completing the first wave of data collection. PGS sample 

retention was high: 88.5% on average over the data collection years included in the current 

analyses (2003–2010). Given our interest in differences between Black and White girls, the 

current study excluded the small subsample identified by their primary caregiver as other 

race/ethnicity (n=145). In addition, girls with incomplete data on alcohol use and parental 

monitoring from ages 12–17 were excluded (n=671), as the computational intensity of the 

mixture analyses described below precluded model convergence when examining more than 

two latent profiles, specifically when data were missing on observed categorical variables 

serving both endogenous and exogenous functions within the model. Thus the final analytic 

sample included 1,634 girls (954 Black, 680 White). Sensitivity analyses comparing the 

analytic sample with 536 participants who did not meet criteria for this study, but who did 

have data at age 12, suggested that there were no initial group differences on parental 

monitoring (x̄diff = .06, σx̄diff = .05, t(630.6) = 1.09, p = .28) or alcohol use (x̄diff = .02, σx̄diff 
= .02, t(684.5) = .99, p = .32).

Procedure

Written informed consent from the caregiver and verbal assent from the child were obtained 

prior to data collection. Annual face-to-face interviews were conducted in participants’ 

homes, separately for each girl and her primary caregiver (94% mothers), by highly trained 

research staff (Hipwell et al., 2002, Keenan et al., 2010). The protocol for maintaining 

confidentiality was explained to all participants, and the girls received reminders throughout 

the interview that their information would not be shared. The protocol was approved by the 

University of Pittsburgh’s Human Research Protection Office. Respondents were 

compensated for participation.

Measures

Parental Monitoring and Alcohol Use—Parental monitoring was queried in girls 

annually using 3 items from the Supervision-Involvement subscale of the broader 

Supervision Involvement Scale (SIS; Loeber et al., 1998). All items (i.e., ‘Do your parent(s) 
know who you are with when you are away from home?’, ‘When your parent(s) are not at 
home do you know how to get in touch with them?’, and ‘When you are out, do your 
parent(s) know what time you will be home?’) were rated on a 3-point scale (1=almost 
always to 3=almost never) and summed, such that higher scores reflected less parental 

monitoring. A fourth item (i.e., ‘If your parent(s) are not at home, and you are going to leave 
the house do you leave a note for them, or call them about where you are going?’) that is 

typically included in the scale (e.g., Byrd et al., 2012; Pardini et al., 2012) was removed in 

the present study due to relatively high rates of missing data, particularly in the earliest 

waves. Internal consistency coefficients ranged from .56 to .68 across waves. Despite being 
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low, reliability estimates were still higher than those observed among PGS participants in 

earlier waves of the study, with all four items included (Wong et al., 2013).

Alcohol use was assessed at each wave of data collection via self-report on a single item 

from the Nicotine, Alcohol, and Drug Substance Use measure (NADU; Pandina et al., 1984) 

wherein eight ordered response categories reflected frequencies of past year alcohol use 

ranging from “never” to “once or more daily”. Given highly truncated distributions within 

the earliest waves, and more generally among Black girls (see Table 1), responses were 

dichotomized for use in the present study (0=no, 1=yes), with ”yes” indicating endorsement 

of any alcohol use within the past year (including sips and tastes).

Psychosocial Predictors—Demographic characteristics were assessed via girl and 

primary caregiver interviews when the girls were 12 years old. Binary variables representing 

primary caregiver’s highest level of education (0=more than 12 years, 1=12 or fewer years), 

receipt of public assistance (0=no, 1=yes), and single parent headed household (0=no, 

1=yes) were included in models as proxy indicators of socioeconomic status. Race/ethnicity 

was coded dichotomously (0=Black, 1=White).

Pubertal status was defined according to menarche status at age 12 and assessed via a single 

self-report item on the Pubertal Development Scale (0=no, 1=yes) (Petersen et al., 1988).

Conduct problems were reported by the girl’s primary caregiver at age 12 using the 

Adolescent Symptom Inventory -4 (Gadow and Sprafkin, 1999), a DSM-IV based checklist 

that assesses the frequency of 15 past-year conduct disorder (CD) symptoms. Each symptom 

is rated on a 4-point scale (0=never to 3=very often) to generate a severity score (range 0–

45). Internal consistency of the conduct problems score was moderate (α = .64).

Analytic Strategy

An autoregressive cross-lagged panel model was used to assess longitudinal associations 

between parental monitoring and girls’ alcohol use between the ages of 12 and 17. 

Autoregressive paths assessed the temporal stability of both parental monitoring and girls’ 

alcohol use, while cross-lagged paths examined reciprocal influences between the two 

constructs across time. As such, for all adjoining time points from age 13 to 17, indicators of 

parental monitoring and girls’ alcohol use in the present year were simultaneously regressed 

on both parental monitoring and girls’ alcohol use in the previous year (e.g., age 13 on age 

12), while age 12 indicators of the two constructs were allowed to correlate.

Latent variable mixture modeling (LVMM), a special case of finite mixture modeling, was 

combined with this autoregressive cross-lagged panel model. Using this approach, posterior 

probabilities of class (group) membership are derived on the basis of similarity in profiles of 

model parameter estimates. Each class therefore represents a different pattern of cross-

lagged and/or autoregressive associations between parental monitoring and girls’ alcohol 

use. As such, this approach has the potential to advance the extant literature on associations 

between parental monitoring and alcohol use, which largely reflects a traditional variable 

centered analytic approach, wherein a single set of parameter estimates is theoretically 

sufficient to represent an entire sample.
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The analyses proceeded in three stages, all of which were carried out in Mplus 7.31 (Muthén 

and Muthén, 1998–2012) using a robust maximum likelihood estimation procedure that is 

robust to non-normally distributed data, as well as missing data among endogenous 

variables. In the first stage, a single autoregressive cross-lagged panel model was fit to the 

data for the analytic sample, where all individual parameter estimates were free to vary. 

Homogeneity of the autoregressive and cross-lagged paths was then tested, and the most 

parsimonious model was retained (Newsom, 2015). In the second stage, an unconditional 

LVMM was used to test whether a single autoregressive cross-lagged panel model of girls’ 

alcohol use and parental monitoring was sufficient to represent the pattern of associations 

between the observed random variables in the present sample; or conversely, whether 

heterogeneous subgroups required distinct sets of parameter estimates. This was 

accomplished by fitting the autoregressive cross-lagged panel model from the previous stage 

to incremental numbers of classes while utilizing several criteria to compare relative 

improvement and/or the absence of a decrement in model fit: lower values of the Bayesian 

Information Criterion (BIC; Schwarz, 1978), significance of the adjusted Vuong-Lo-

Mendell-Rubin likelihood ratio test (aVLMR; Lo et al., 2001), and values closer to 1 on an 

entropy criterion indicating precision in the classification of participants into their respective 

classes (Celeux and Soromenho, 1996). If/when fit indices failed to differentiate between 

models, the extent to which individual model results contributed to substantively meaningful 

interpretations grounded in theory, plausibility, and parsimony was also considered. In the 

final stage of analysis, the latent categorical variable from the best fitting unconditional 

LVMM was regressed on race/ethnicity, parent education, public assistance, single-parent 

household, puberty status, and conduct problem severity to determine the individual and 

collective utility of these predictors with respect to probabilistically characterizing girls into 

heterogeneous profiles of autoregressive and cross-lagged associations (i.e., class 

membership). Rather than predicting to a forced classification (i.e., 0/1) the multinomial 

regression procedure employed in Mplus fractionally assigns (via posterior probabilities) 

each individual to all profiles represented by the latent categorical dependent variable, via 

the EM algorithm, wherein starting values are iteratively improved upon until converging on 

a final set of conditional probabilities and corresponding predictor effects.

Results

For reference, bivariate associations among all study variables are presented for the full 

sample, and by race/ethnicity, in supplementary Tables S1 and S2, respectively. Pearson’s 

product moment correlation coefficients reflect associations among pairs of quasi-

continuous indicators (including parental monitoring and conduct problem severity), 

tetrachoric correlation coefficients reflect associations among pairs of binary indicators (i.e., 

alcohol use, race/ethnicity, SES proxies, and puberty status), and biserial correlation 

coefficients reflect associations between pairs of indicators with disparate scales. As 

expected, the magnitude of association was generally larger within, versus across constructs, 

and for associations among indicators closer in temporal proximity, relative to those with 

longer lag between assessments.

Demographic characteristics and prevalence of measured risk factors are presented for the 

full analytic sample, and separately by race/ethnicity, with corresponding effect sizes, in 
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Table 2. Parental monitoring was somewhat lower among Black girls, though the effect 

showed modest attenuation over time, and alcohol use was marginally higher among White 

girls, a disparity that increased across waves. In addition, demographic and individual risk 

factors were uniformly higher among Black girls and their families, reflecting: lower 

primary caregiver education, more severe conduct problems, and greater likelihood of 

receiving public assistance, living in a single-parent household, and reaching puberty by age 

12.

Stage 1 Analyses: Identifying a best fitting autoregressive cross-lagged panel model

An autoregressive cross-lagged panel model was fit to self-reported alcohol use and parental 

monitoring data from six annual assessments spanning ages 12–17 (BIC = 34914.23). 

Autoregressive paths were uniformly significant and positive, for girls’ alcohol use and 

parental monitoring. In contrast, though cross-construct associations were generally positive 

(i.e., lower parental monitoring predicted more subsequent alcohol use, and higher alcohol 

use predicted less subsequent parental monitoring), they were somewhat less consistent with 

respect to individual variability, and therefore, statistical significance. However, given 

relative stability in the magnitude of path coefficients among temporally adjacent indicators 

of the two constructs, a second model was fit to the data wherein estimated effects were 

assumed to be homogeneous for each of four distinct associations: autoregression of alcohol 

use, autoregression of parental monitoring, alcohol use regressed on prior parental 

monitoring, and parental monitoring regressed on prior alcohol use (BIC = 34831.63). A 

likelihood ratio test comparing the relative fit of these nested models suggested that 

constraining the aforementioned parameters to equality did not result in a significant 

decrement in model fit (χ2 (16) = 25.91; p = .06), thereby supporting retention of the more 

parsimonious model. Findings revealed positive associations within constructs (β = .38, SE 

= .02, p < .001; β = 1.94, SE = .07, p < .001; for adjacent indicators of parental monitoring 

and alcohol use, respectively), suggested that alcohol use in the prior year was associated 

with lower levels of subsequent parental monitoring (β = .09, SE = .03, p = .001), and 

provided marginal support for a link between parental monitoring in the prior year and the 

increased likelihood of subsequent alcohol use (β = .05, SE = .03, p = .09).

Stage 2 Analyses: Identifying discrete autoregressive cross-lagged panel models

In the second stage of analysis, LVMM was used to determine whether meaningful 

subgroups, with different profiles of autoregressive and cross-lagged associations within and 

between constructs, could be identified. While maintaining homogeneity within the four 

discrete sets of autoregressive and cross-lagged paths, a 2-class model evidenced 

improvement in fit (BIC = 33476.45; aVLMR = 1477.27, p < .0001; entropy = .97) over the 

best fitting 1-class model from stage 1. In contrast, a 3-class model yielded an increase in 

BIC (33495.10), a non-significant likelihood ratio test (aVLMR = 113.67, p = .51), and 

reduced precision in classification (entropy = .94) when compared to the 2-class model. As 

such, the data appeared to support a 2-class solution, with the majority of girls (79%) 

characterized by positive autoregressive and cross-lagged associations (Figure 1a), and the 

minority of girls (21%) characterized by comparable autoregressive effects, but no 

associations between alcohol use and subsequent parental monitoring, and only marginal 
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negative effects of parental monitoring on subsequent alcohol use (e.g., higher levels of 

parental monitoring predicted more subsequent alcohol; Figure 1b).

For reference, bivariate associations among study variables are presented by profile (i.e., 

majority and minority groups) in supplementary Table S3, via Pearson’s product moment, 

tetrachoric, and biserial correlation coefficients. Patterns are largely similar to those 

described above for the full analytic sample, and for racial/ethnic subgroups. Table 3 depicts 

frequency distributions of past year alcohol use by the original ordered response categories, 

separately for girls whose highest posterior probability of membership corresponds to 

majority and minority group profiles derived from the 2-class model described above. On 

average, girls in the minority profile appear to initiate alcohol use earlier (more than half by 

age 12), and continue to drink with greater frequency across adolescence. Likewise, the 

mean/prevalence for each study variable is presented separately for girls with the highest 

likelihood of membership in majority and minority group profiles derived from the same 2-

class model, in Table 4, along with corresponding effect sizes. Again, endorsing any alcohol 

use in the past year was more common for the minority profile, whereas mean levels of 

parental monitoring were much lower. Despite continued significance, the magnitude of both 

of these effects generally decreased over time. At age 12, conduct problem severity was 

higher among girls characterized by the minority profile, as were the prevalence of pubertal 

onset, single-parent households, and receipt of public assistance, though none of these 

differences were as pronounced as the racial/ethnic group differences depicted in Table 2. 

Notably, no differences were observed between the majority and minority profile groups 

with respect to primary caregiver education or race/ethnicity.

Stage 3 Analyses: Psychosocial predictors of discrete profiles of associations

Finally, the 2-class mixture model was extended to formally include these six potentially 

relevant psychosocial factors, in order to assess their predictive utility, both independently 

and while holding all others constant. Importantly, model parameter estimates and standard 

errors, as well as posterior probabilities of profile membership were all highly stable in the 

presence of the predictors. Results for unconditional effects of the age 12 indicators 

suggested that likelihood of membership in the minority profile increased by 11% for every 

one unit increase in girls’ conduct problem severity scores (β = .10, SE = .03, p = .003), and 

that membership in the minority profile was 39% more likely among girls who had reached 

puberty at an early age (β = .33, SE = .13, p = .011), 35% more likely among girls living in a 

single-parent households (β = .30, SE = .12, p = .015), and 31% more likely among girls 

whose families had received public assistance (β = .27, SE = .13, p = .031). Neither primary 

caregiver education nor race/ethnicity differed across profiles. When assessed collectively, 

conduct problem severity (β = .09, SE = .03, p = .011) and pubertal status (β = .32, SE = .13, 

p = .016) continued to have unique predictive utility – with corresponding likelihood 

increases of 9% and 38%, respectively – over and above the effects of the other covariates. 

In contrast, the effects of receiving public assistance (β = .14, SE = .14, p = .318) and 

residing in a single-parent household (β = .25, SE = .14, p = .064) on minority class 

membership were diminished, likely due to collinearity among the SES indicators (see Table 

S3).
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Discussion

The current study expands the existing literature on coactive influences between parental 

monitoring and adolescent alcohol use in three important ways. First, this design uses data 

collected across six annual assessments to capture dynamic associations between parental 

monitoring and female offspring alcohol use during a critical early risk period in the 

development of problem drinking behaviors, that is, from early to late adolescence. In 

contrast, previous studies examining the bidirectionality of these influences have drawn data 

from fewer time points and/or covered shorter periods of time (e.g., Clark et al., 2008, Wang 

et al., 2011). A second major strength of the present study is the application of an analytic 

approach not previously used in this line of research - pairing autoregressive cross-lagged 

panel analyses with LVMM - to identify discrete subgroups of girls for whom archetypal 

patterns of within- and between-construct associations differed. Finally, the inclusion of a 

relatively large and roughly proportional sample of Black and White girls, a notable 

distinction among investigations of this dynamic (cf. Clark et al., 2008, Wang et al., 2011), 

provides us with the leverage needed to explore racial/ethnic differences in the likelihood of 

manifesting each of these distinct patterns.

Our findings provide additional support for previously observed racial/ethnic differences in 

both parenting behaviors and adolescent alcohol use. Specifically, Black girls reported 

receiving less parental monitoring than their White counterparts (Blustein et al., 2015, Clark 

et al., 2008), whereas White girls reported appreciably higher rates of alcohol use than did 

Black girls (Rothman et al., 2009, Sartor et al., 2013). Despite being modest in size, both 

effects were present across all six waves of data. Results also demonstrated similar patterns 

of behavior across racial/ethnic groups (Table 1), with respect to age-related decreases in 

parental monitoring (Masche et al., 2010), and developmentally normative increases in the 

likelihood of using alcohol from early to late adolescence (Duncan et al., 2012). Moreover, 

for both racial/ethnic groups, we found evidence of reciprocal effects between constructs 

(Table S2), wherein increased parental monitoring predicted subsequent decreases in the 

likelihood of alcohol use, and increased alcohol use predicted subsequent decreases in 

parental monitoring (Clark et al., 2008, Wang et al., 2011).

Most novel among our findings was the identification of discrete subgroups for which 

parental monitoring and alcohol use were differentially associated across adolescence. 

Whereas the vast majority of girls (79%) were characterized by the stable bidirectional 

associations described above, there was also a small but distinct class of girls (21%) for 

whom there appeared to be a modest unidirectional influence of parental monitoring on 

subsequent alcohol use. The effect was equal in magnitude to the effect observed in the 

majority class (despite having comparatively limited statistical power), but in the opposite 

direction. That is, whereas higher parental monitoring was associated with a lower 

prevalence of alcohol use within the majority class, it was associated with a higher 

prevalence of alcohol use within the minority class. These distinct patterns of association, 

which suggest differential effectiveness of parental monitoring as a deterrent against 

adolescent girls’ alcohol use, may be explained in a couple of ways. It could be that for 

those in the minority class, who report significantly lower levels of parental monitoring 

(Table 4), alcohol use is an expression of negative reactivity in response to their parents’ 
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attempts to exert authoritarian control. This may be particularly pronounced within the 

context of other correlated risk factors, namely early puberty and conduct problems. 

Conversely, antisocial or deviant behavior, i.e., severe conduct problems, can elicit 

premature adolescent autonomy through parental disengagement (Dishion et al., 2004); that 

is, parents may respond to deviant behaviors by decreasing their efforts to monitor their 

children’s behavior. Alternately, the lower level of parental monitoring among girls in the 

minority class – who are also more likely to use alcohol (see Table 4) – may reflect the girl’s 

lower willingness to inform their parents of their whereabouts and activities. Additional 

information on parenting practices would be needed to determine the most fitting 

interpretation of these findings.

Another noteworthy distinction between the majority and minority classes is that girls with a 

high probability of being in the minority class were more likely to come from families 

receiving public assistance and to be living in single-parent households. Importantly, class 

membership was not independently associated with race/ethnicity, suggesting that it is not 

race/ethnicity that distinguishes discrete patterns of relationships between parental 

monitoring and alcohol use, but rather socioeconomic disadvantage, which is far more 

common for Black than White families to experience. Although SES has not specifically 

been examined in relation to the association between parental monitoring and alcohol use, 

socioeconomic disadvantage is known to correlate with lower rates of parental monitoring 

(Clark et al., 2008, Wang et al., 2009), likely reflecting more limited availability of parents 

in low-income families to monitor adolescents (e.g., longer working hours), who may be 

supervised by other caregivers. Lower rates of adolescent alcohol use have also been 

associated with lower income class in some studies (Blum et al., 2000; Green et al., 2013). 

Thus, one possible reason that neither increased monitoring in response to alcohol use nor 

reduced drinking following monitoring would be expected in families of low socioeconomic 

status is that parents and adolescents may perceive the risk of alcohol use in early to late 

adolescence as low, either in absolute terms or relative to problems of greater concern within 

that environment. That is, given the elevated risk for other potentially harmful experiences, 

e.g., witnessing or being the victim of or violence (Breslau et al., 1998; Gibson et al., 2009) 

and the lower risk for alcohol use among adolescents from socioeconomically disadvantaged 

backgrounds, alcohol use might not be the primary concern for parents of adolescents in 

low-income families.

Limitations

Interpretation of these findings should be considered within the context of the following 

limitations. Although self-reported alcohol use is standard in large-scale epidemiological 

samples, and the assurance of confidentiality was present, it is possible that girls under-

reported drinking behaviors. Furthermore, the use of a dichotomous alcohol use indicator is 

not optimal, as it does not capture quantity and frequency of consumption. Identifying a 

comparable, but somewhat larger replication sample could yield proportional increases in 

the frequency distribution sufficient to statistically power an analysis with additional ordered 

categories (e.g., “never”, “infrequently”, and “frequently”). Likewise, the composite scale 

for parental monitoring yields less than optimal reliability, and although limited to 

adolescence, we cannot be certain that the individual monitoring indicators are invariant 
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across time. Moreover, due to the computational intensity and complexity of these models, 

the inclusion of covariates was restricted to conduct problems and SES indicators assessed 

only at age 12. However, preliminary analyses indicated that these covariates are relatively 

stable through age 17. Likewise, although it is fair to conclude that the data reflect two 

discrete patterns of associations amongst parental monitoring and alcohol use, it is 

understood that modeling results may vary from ours in a different sample. Since low-

income neighborhoods were oversampled by design, the observed levels of parental 

monitoring and alcohol use may differ from those in the general population. Finally, to 

reduce the burden on respondents (who complete comprehensive annual assessments) we 

used a brief measure of adolescents’ perceptions of parental monitoring practices. Although 

the individual indicators are informative with regard to the possession of specific 

information (e.g., parents’ knowing what time their child will be home), they do not 

differentiate between information that is acquired as a result of parental solicitation versus 

adolescent disclosure. Thus, any inferences regarding the relative contributions of parents 

and children to the parents’ awareness of their child’s whereabouts and activities (Stattin and 

Kerr, 2000) would be wholly unwarranted.

Future Directions

Several new empirical questions have emerged from our exploration of directional links 

between parental monitoring and alcohol use in White and Black girls from urban 

neighborhoods. First, it will be critical to assess this dynamic within a broader range of 

socioeconomic contexts in order to determine, for example, whether monitoring is more 

difficult and/or alcohol use less prevalent in disadvantaged neighborhoods – and if so, to 

identify potential sources of that variance. Extending the present design to include girls from 

other racial/ethnic groups might further clarify the role of this construct in the co-

development of these behaviors. Comparable analyses within a sample of adolescent boys 

could serve to further inform on the nature of these associations given evidence suggesting 

that parental monitoring is generally higher among girls (Li et al., 2000), but more closely 

associated with problem behaviors in boys (Cernkovich and Giordano, 1987). Finally, 

utilizing a comparable indicator of marijuana use, for which prevalence is generally more 

consistent across White and Black adolescents (Kosterman et al., 2000), may provide 

additional stability in the modeling process, while serving as an exploration of associations 

between parental monitoring and substance use, more broadly construed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
The best fitting cross-lagged panel mixture model yields two distinct profiles, each with four 

sets of associations constrained to equality: autoregression of alcohol use, autoregression of 

low parental monitoring, alcohol use regressed on prior low parental monitoring, and low 

parental monitoring regressed on prior alcohol use. Panel (a) depicts the pattern of 

significant autoregressive and cross-lagged associations characterizing the majority of girls 

(79%). In contrast, panel (b) reflects associations characterizing a relative minority of girls 

(21%), including autoregressive links comparable in direction and magnitude to the majority 

group, cross-lagged associations between low parental monitoring and subsequent alcohol 

use that are similar in size, but run in the opposite direction of those in the majority group, 

and the absence of significant cross-lagged associations between alcohol use and subsequent 

low parental monitoring. All parameter estimates are unstandardized: t p = .057; * p ≤ .05; 

** p ≤ .01; *** p ≤ .001.
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