
Growth in Alcohol Use in At-Risk Adolescent Boys: Two-Part
Random Effects Prediction Models

Deborah M. Capaldi, Mike Stoolmiller, Hyoun K. Kim, and Karen Yoerger
Deborah M. Capaldi, Hyoun K. Kim, and Karen Yoerger: Oregon Social Learning Center, 10 Shelton
McMurphey Blvd., Eugene, OR 97401 USA

Mike Stoolmiller, University of Oregon, College of Education, Eugene, OR 97403 USA

Abstract
Background—Alcohol use frequently onsets and shows rapid growth during the adolescent years,
but few studies have examined growth in two indicators, namely in use and in volume given use,
with prediction from key risk factors measured across the adolescent years.

Methods—Based on a dynamic developmental systems framework, we predicted that the general
risk pathway associated with the development of antisocial behavior (namely poor parental practices
and antisocial behavior/deviant peer association) would be associated with both indicators of use in
Grade 6. Specific proximal social influences, namely alcohol use by parents and peers, were also
hypothesized, with growth in peer use of alcohol expected to be predictive of growth. Predictors were
assessed by youth, parent, and teacher reports, with alcohol use and volume assessed yearly by youth
self-reports. Models were tested separately for the 3-year middle school period and the 4-year high
school period. Hypotheses were tested for the Oregon Youth Study sample of approximately 200 at-
risk boys.

Results—Findings indicated that alcohol use by both parents and peers were associated with initial
levels of alcohol use and volume, but increases in peer use predicted growth in these indicators.
Parental monitoring showed a protective effect on growth in volume in high school.

Conclusion—Alcohol use by members of the adolescent’s social network is critical to initiation
of use, and peer use is critical to growth. With these predictors specific to alcohol use in the model,
none of the general risk factors for antisocial behavior were significant.
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1. Introduction
Alcohol use frequently onsets and shows rapid growth during the adolescent years (Duncan et
al., 2006). Almost one half of eighth graders report initiation of alcohol use and 13% report
recent heavy episodic drinking (Maggs and Schulenberg, 2006), and use in middle school
predicts alcohol abuse or dependence at age 21 years (Guo et al., 2000). Therefore, a better
understanding of factors related to the onset and escalation of alcohol use across adolescence
is of critical importance.

We have developed a dynamic developmental systems (DDS) framework (Capaldi et al.,
2005) that seeks to explain onset and changes in behaviors such as substance use from (a)
general developmental risk pathways (e.g., parental monitoring and poor discipline, boy’s
antisocial behavior and deviant peer associations, boy’s depressed mood) and (b) social
influences from key developmental interactants that are specifically related to the outcome
under study (e.g., use of alcohol by parents and peers). The goal of the current study was to
examine prediction models of growth in alcohol use for the middle and high school periods,
spanning ages 11–12 to 17–18 years, using the Oregon Youth Study (OYS) sample of boys,
who were at risk for conduct problems because of their disadvantaged neighborhoods. Models
were tested by using a two-part random-effects model for semicontinuous data (Olsen and
Schafer, 2001), which has been used in recent studies of alcohol use at adolescence (e.g., Blozis
et al, 2007; Brown et al., 2005). Part I involved prediction to use vs. nonuse; Part II involved
prediction to yearly volume given use.

It has been observed with other U.S. samples that the slope of the increase in frequency of
alcohol use rises in the first year of high school, and thus there is discontinuity from middle to
high school in growth rate. One strategy to address this issue has been to examine piecewise
models of growth across these two developmental periods (Brown et al., 2005; Li et al.,
2001). In the current study, because of model size and complexity, the issue was addressed by
estimating models separately for middle school (Grades 6–8) and high school (Grades 9–12).
To test changing influences over time (e.g., increases in peer alcohol use) more systematically,
time-varying influences (i.e., change scores of the predictors from the prior time period) on
both indicators of alcohol use were examined, in addition to prospective predictors from the
initial years of middle and high school (Grades 6 and 9, respectively).

1.1. The Etiology of Alcohol Use at Adolescence
Risk factors associated with problem behavior more generally have been found to be associated
with alcohol use at adolescence, including parental monitoring and discipline practices and the
adolescent’s antisocial behavior and association with deviant peers. Parental supervision or
monitoring and discipline, along with related constructs of parenting (e.g., clear behavioral
expectations, low family conflict), have been found protective against alcohol use during
adolescence (Getz and Bray, 2005). Antisocial behavior has been found in numerous studies
to be predictive of early alcohol use (Dishion et al., 1999; Getz and Bray, 2005), as has deviant
peer association (Li et al. 2001).

The DDS model emphasizes the importance of influences in close social relationships that are
specific to the behavior under study and the variation in sources of such influence by
developmental stage. Whereas parents are influential in childhood, and parental alcohol use is
related to adolescent substance use (e.g., Chassin et al., 1993), peers have arguably the strongest
influence on problem behaviors at adolescence (e.g., Dishion et al., 1996). Duncan et al.
(2006) found that higher levels of parental alcohol use were associated with higher initial levels
of use, whereas higher levels of peer deviance and friends’ encouragement of alcohol use were
related to increases in alcohol use from ages 9–16 years, controlling for general risk factors.
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The self-medication hypothesis posits that individuals will attempt to alleviate distressing
symptoms by substance use (Khantzian, 1985), yet the association of depressed mood with
growth in alcohol use at adolescence has been little examined. There is some evidence of an
association between depression in childhood and levels of subsequent alcohol use in
adolescence and young adulthood (Crum et al., 2008) for those who used any alcohol. However,
in the Crum et al. study, depressed mood in childhood was assessed by only four items, two
of which were nonspecific to depressed mood (namely “being in a bad mood” and “feeling
crabby or cranky”), and the conduct problem control was a dichotomous measure rather than
a continuous score. Fleming et al. (2008) found that higher levels of depressive symptoms in
early adolescence predicted less increase in alcohol use through ages 16–17 years. Peers are
posited to be a critical factor in alcohol use at adolescence, and depressed mood is related to
poor social relations at this age (Capaldi, 1991); thus, we expected that depressed mood might
be a protective rather than a risk factor.

1.2. Summary of Hypotheses
1. The general risk pathway associated with antisocial behavior (namely poor parental

practices and antisocial behavior/deviant peer association) will predict the intercepts
of the two indicators of alcohol use (i.e., use and volume of use) in middle school.

2. Of these factors, parental monitoring is expected to be protective against growth in
both of the use indicators in the middle and high school periods.

3. Alcohol use by both parents and peers will predict initial levels of both indicators of
use in middle and high school.

4. Change in levels of use by peers but not by parents will be predictive of growth in
use and volume of use over time in middle and high school.

5. Specific, rather than general, risk factors will be predictive of the high school
intercepts of the alcohol use indicators (controlling for middle school use).

6. Depressive symptoms will be associated with less growth in the two indicators of
alcohol use across adolescence.

2. Method
2.1. Sample

The entire fourth grade of boys (ages 9–10 years) and their families from schools with higher
incidences of juvenile delinquency in the neighborhood for a medium-sized metropolitan area
(Eugene-Springfield in Oregon) were invited to participate in the study. The recruitment rate
was 74.4% (N = 206), and retention was at least 97% at each wave through the senior year of
high school (Capaldi et al., 1997). The sample size of boys was 203 (99%) in Grade 6 and 201
(98%) in Grade 12 (age 17–18 years). The sample was predominantly Caucasian (90%), with
10% being African-American, Hispanic, Native-American, or mixed race, and 75% lower or
working class.

2.1.1 Parent participation—At Grade 6, family composition included intact parents (38%),
single-parent (19%), step-parent (29%), and multiple parent transition (14%). The proportion
of single-parent families was between 14% and 17% through Grade 12. Parents living with the
youth were invited to participate at each wave. At Grade 6, 191 mothers and 140 fathers
participated, and at Grade 12, 188 mothers and 128 fathers participated. Both parents
participated in 53% to 64% of the families across the period. The values for mothers and fathers
were computed separately, standardized for each construct, and then the mean was computed.

Capaldi et al. Page 3

Drug Alcohol Depend. Author manuscript; available in PMC 2010 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



2.2. Procedures
The OYS involved yearly data collection with alternating major (Grades 4, 6, 8, 10, and 12)
and minor waves. The major assessments were multimethod and multiagent, including
interviews and questionnaires for the youth and parents at the Oregon Social Learning Center
(the appointment lasted approximately 2 hours), brief telephone interviews that provided
multiple samples of recent behaviors (a total of six, 3 days apart), unstructured home
observations (a total of three 45-minute observations at Grades 4 and 6 only), videotaped family
problem-solving interaction tasks, school data (including teacher questionnaires and records
data), and court records data. Rating scales were filled out by the interviewer on their
impressions of the youth’s behavior and by the observers on their impressions of family
members’ behavior. Minor waves were more limited in scope and focused mainly on the
dependent variables, including measures of alcohol use. The data in the current study were
taken from Wave 3 (ages 11 to 12 years, Grade 6) through Wave 9 (ages 17 to 18 years, Grade
12), over a period of 7 years. Family consent was mandatory. Participants were compensated
for their time at each assessment wave.

3. Measures
3.1. Dependent Variables

The alcohol indicators were assessed by the boys’ reports in the youth’s yearly interview of
any use, frequency, and typical amount of use of alcohol, including use of beer, wine, or hard
liquor, over the past year during middle school (ages 11 to 14 years) and high school (ages 15
to 18 years). For each type of alcohol, the youth was asked (a) whether he had drunk any in
the past year (e.g., “Have you tried beer, even a sip, in the last year?”); (b) for users, the number
of times used in the past year (any responses over 365 were recoded to 365); and (c) how much
he usually drank each time (i.e., less than one unit, one unit, two units, three units, four to five
units, six units or more). The unit of volume was one can or bottle for beer, one glass for wine,
and one drink (shot) for hard liquor. Frequency was multiplied by the amount usually consumed
– taking into account the serving sizes for beer, wine, and hard liquor due to differences across
these drink categories in ethanol content – to create the approximate yearly volume scores for
beer, wine, and hard liquor separately, and then these three values were summed to create the
total yearly alcohol volume score. The dependent variables were log transformed prior to use
in the modeling analysis to reduce skew and to improve scaling for the Mplus maximum
likelihood estimation procedure.

3.2. Predictor Construct Development Strategy
The construct development strategy used in the study has been described in detail elsewhere
(e.g., Dishion et al., 1999; Patterson and Bank, 1986) and involved reliability and validity
assessments. To form a construct, scales that met established criteria were standardized to
ensure equal weight and aggregated by computing the mean of the scales.

3.2.1. Middle School Model—Grade 6 intercepts and Grade 6 to 8 slopes were predicted
by the Grade 6 constructs. The change scores of the predictors (from Grades 6 to 8) were also
used in predicting to the slopes.

3.2.2. High School Model—Grade 9 intercepts and Grade 9 to 12 slopes were predicted by
the Grade 9 constructs. The change scores used in the high school model are described in more
detail in the analytic plan.

Shown in Table 1 for Grades 6 and 10, providing examples of the middle and high school
periods, are the number of items, sample items, standardized item alphas, and correlations for
each of the scales within the constructs. Further description of each construct is provided below
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(note that references are provided for a questionnaire the first time it is mentioned only).
Technical reports that provide further details are available from the authors.

3.3. Grade 6 Constructs
3.3.1. Youth antisocial behavior and deviant peer associations—Scales for
antisocial behavior were created from parent (a. Child Behavior Checklist – CBC-L –
Achenbach and Edelbrock, 1983; b. Overt Covert Antisocial Behavior Questionnaire – OCAQ
– Oregon Social Learning Center, 1984a; c. Telephone Interview; d. Peers Questionnaire),
teacher (a. Teacher Report Form – TRF – Achenbach, 1981; b. Teacher Peer Social Skills
Questionnaire – TPRSK –Dishion and Capaldi, 1985b; Walker and McConnell, 1988), youth
(a. Telephone Interview; b. annual interview), interviewer (Interviewer Rating Scales), and
home observations (a. Youth Negative Behavior from the Family Process Code; b. observer
ratings from the home observations). Cronbach’s alpha for these indicators at Grade 6 was .
88.

Deviant peer associations were assessed by parent (CBC-L and OCAQ), teacher (TRF and
TPRSK), and youth self-report (youth interview and Describing Friends Questionnaire;
Dishion and Capaldi, 1985a). Cronbach’s alpha for these indicators at Grade 6 was .67.

Antisocial behavior and deviant peer association are highly associated and play similar roles
in predicting problem outcomes, including substance use (Capaldi et al., 2002; Dishion et al.,
1999). The constructs were strongly associated at Grade 6 (r = .73, p <.001). Similar results
for the two as separate predictors were found in preliminary analyses, thus a combined construct
of antisocial behavior and deviant peer association was used in subsequent analyses.

3.3.2. Youth depressive symptoms—Scales were created from parent (CBC-L;
Telephone Interview), teacher (TRF), home observer ratings, and youth reports (Center for
Epidemiological Studies Depression Scale – CES-D – Radloff, 1977; Telephone Interview).
Cronbach’s alpha for the indicators at Grade 6 was .62.

3.3.3. Peer alcohol use—The frequency and amount of peer alcohol use was assessed by
scales from youth reports (Youth Interview; Describing Friends Questionnaire). Substantial
associations have been found between perceived and actual peer use (Wilks et al., 1989). The
scale items assessed alcohol use-related behaviors such as getting drunk, selling or giving
alcohol to peers, and general frequency of use. As shown in Table 1, the correlation between
the two Grade 6 Peer Alcohol Use indicators was .46. Although not used in the current study
as they were only available at limited grades, peer reports of their own alcohol use were
available at Grades 8, 10, and 12. Correlations between youth reports of peer use and peer self-
reports were .42, .44, and .37, respectively (all p < .001), indicating reasonable validity of youth
report of peer alcohol use. Note that peer reports were only for their own alcohol use, whereas
the youth reports cover all their peers.

3.3.4. Parent alcohol use—Parental frequency of alcohol use was assessed by parental
reports on the Substance Use Questionnaire (Oregon Social Learning Center, 1984b). At Grade
6, the correlation between the mother and father items was .50 (p < .001).

3.3.5. Parental monitoring—Scales were created from the Mother Interview, Youth
Interview, interviewer ratings, and the Telephone Interviews of parent and youth. Cronbach’s
alpha for the indicators at Grade 6 was .62.
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3.3.6. Parental discipline—Scales were created from parent (a. interview; b. Telephone
Interview), home observer ratings, the Family Process Code, and parent and youth interviewer
ratings. Cronbach’s alpha for these computed indicators was .76.

3.4. Representative High School Constructs from Grade 10
3.4.1. Youth antisocial behavior and deviant association—Scales were created from
parent (Peers Questionnaire and CBC-L), teacher (TRF and TPRSK), and interviewer ratings
from the Youth Interviewer. Cronbach’s alpha for these indicators was .74.

Deviant peer association was assessed by parent (CBC-L and Peers Questionnaire), teacher
(TRF and TPRSK), and youth report (Youth Interview and Describing Friends Questionnaire).
Cronbach’s alpha for the indicators was .76. The antisocial behavior and deviant peer
association constructs were highly associated (r = .78, p <.001) and, as for the middle school
model, were combined for the high school model.

3.4.2. Youth depressive symptoms—Youth’s self-report (CESD only) was used.
Cronbach’s alpha for the scale was .86.

3.4.3 Peer alcohol use—Scales from youth report (Youth Interview and Describing Friends
Questionnaire) were used. The correlation of the two indicators was .47 (p < .001).

3.4.4. Parent alcohol use—Parental reports from the Substance Use Questionnaire were
used. The correlation of the two indicators was .43 (p < .001).

3.4.5. Parental monitoring—Scales were created from the Parent Interview, parent
interviewer ratings, Youth Interview, and youth interviewer ratings. Cronbach’s alpha for the
indicators was .75.

3.4.6. Parental discipline—Parental discipline was not extensively measured during the
high school period. Measures included an observational indicator of aversive behaviors for
each parent obtained from the Family Process Code for the Problem-Solving Task; by
indicators of mother, father, and global family discipline formed from the Family Process
Coder ratings; and by a scale of items obtained from the Youth Interview. Cronbach’s alpha
for the indicators was .59.

3.5. Analysis Plan
Olsen and Schaffer (2001) proposed a growth model for semicontinuous outcomes (e.g.,
alcohol use) that have a substantial portion of identical values, typically zero (e.g., nonusers),
and then a continuous and typically skewed distribution for the rest of the values (representing
variations in drinking levels among users). Part I is a growth model for a binary variable that
indicates any alcohol use versus nonuse. Part II is a standard growth model for, in the current
study, volume of alcohol use given any use at all, and individuals only have a non-missing
score at a particular assessment if the alcohol score is above zero.

The basic structure of the two-part model tested in middle school is depicted in Figure 1,
illustrating prediction to intercept and slope of both use and volume of use from Grade 6
predictors. In addition, the change scores for each predictor between Grades 6 and 8 (i.e., Grade
8 score minus Grade 6 score) were modeled to predict to the slopes. This allowed for a test of
effects of changes in predictors on the slope factors while controlling for the initial predictor
values. Paths from all Grade 6 predictors and the alcohol intercepts to each change score were
included, and their residual influences were allowed to covary.
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Prediction to the intercepts of alcohol use and volume were similar for the high school model
as for the middle school model. Because of the use of four time points for the high school model
(Grades 9 through 12), however, change scores from one assessment period to the next were
used to predict alcohol use and volume at Grades 10, 11, and 12. Two of the predictors,
antisocial behavior/deviant associations and depressive symptoms, were assessed in all 4 years
of high school; thus, change scores from Grades 9 to 10, 10 to 11, and 11 to 12 were calculated
as predictors. For parental monitoring, parental alcohol use, and peer alcohol use, change scores
from Grade 8 to 10 were used to predict the dependent variables at Grades 10 and 11, and
change scores from Grades 10 to 12 were used to predict the dependent variables at Grade 12.
This design, although a little complex, made the best use of the multiple assessments to test
the hypotheses regarding prediction to growth.

Multiple imputation prior to model estimation was used to estimate the very minimal missing
data. Five data sets were imputed using the EM algorithm in NORM (Schafer, 1999), and the
IMPUTATION option was used in Mplus to repeat the analyses for each of the data sets and
produce parameter estimates that were averaged over the five sets. Standard errors were
computed by combining the average of the squared standard errors across the set of analyses
and the parameter variation between analyses.

The dependent variables were log transformed to improve computational efficiency during the
modeling procedure. In the high school model, because of the number of parameters and the
fact that there were no expectations of differential prediction of the time-varying predictors
with the alcohol slopes across the high school years, the regression of the individual time points
on the time-varying predictors were set to be equal across time. Models were tested using Mplus
(Muthén and Muthén, 1998–2006).

4. Results
4.1. Prevalence and Volume of Alcohol Use

Shown in Table 2 are prevalence rates for the prior 12-month period and N by Grade for first
alcohol use, any alcohol use, and also average volume of use (untransformed), which included
zero use (i.e., nonusers). Just over one half of the sample indicated alcohol use at Grade 6, and
the prevalence rate increased over time to 84% by Grade 12. Similarly, the volume of alcohol
used increased substantially over time, with large yearly increases from Grades 8 through 11,
in particular.

4.2. Two-Part Latent Growth Model of Alcohol Use and Volume in Middle School
Shown in Table 3 is the model predicting to alcohol use and volume through the 3 yearly
assessments across the middle school period (ages 11–14 years). In predicting to use versus
nonuse (Part I), we found that parental alcohol use and peer alcohol use were associated with
a higher likelihood of use at Grade 6 (the intercept). None of the Grade 6 predictors were
significantly associated with the slope of use from Grades 6 to 8. Examination of the change
score predictors indicated that increases in peer alcohol use from Grades 6 to 8 were associated
with higher levels of growth in the likelihood of alcohol use, but change scores in the other
predictors were not associated with increased likelihood of use versus nonuse across the period.

In predicting to volume of alcohol use (Part II, lower panel of Table 3), again both parent and
peer alcohol use at Grade 6 were significantly associated with a higher intercept at Grade 6.
However, parent alcohol use at Grade 6 was negatively associated with the slope of alcohol
volume; likely indicating that because of the initially relatively high levels associated with this
predictor there was less-than-average growth across the middle school period. Peer alcohol use
was positively associated with the slope of alcohol volume. Prediction from the change scores
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indicated that increases in peer alcohol use from Grades 6 to 8 were associated with increases
in the volume of use in the same periods. Note that none of the paths from the Grade 6 alcohol
intercepts to the change scores were significant.

4.3. Two-Part Latent Growth Model of Alcohol Use and Volume in High School
Shown in Table 4 is the model predicting alcohol use and volume across the 4 years of high
school (Grades 9–12). The average level of alcohol volume across middle school was included
as a control variable and was a significant predictor of the Grade 9 intercept. Findings for
prediction to use versus nonuse (Part 1) indicated that the high school use intercept was
predicted by the youths’ antisocial behavior and by peer alcohol use. The use slope in high
school was negatively predicted by both the use intercept and by peer alcohol use at Grade 9,
possibly indicating that because of the relatively high initial use levels associated with these
predictors, there was less than average growth in likelihood of use across the period. Prediction
from the change scores indicated that increases across time in peer use were associated with a
greater likelihood of use versus nonuse.

In predicting to volume of alcohol use in high school given any alcohol use (Part II, lower
panel of Table 4), findings indicated that, in addition to average alcohol levels in middle school,
the intercept at Grade 9 was predicted by both peer alcohol use and by the boy’s antisocial
behavior/deviant associations, also assessed at Grade 9. None of the Grade 9 predictors were
significantly associated with the volume slope in a positive direction. Depressed mood was
negatively associated with the slope. Regarding the change-score predictors, increases in
antisocial behavior/deviant associations and peer alcohol use were associated with increases
in volume of use, whereas relative increases in parental monitoring were associated with
decreases in the volume of use.

5. Discussion
Findings for prediction to the alcohol outcomes in middle school indicated that the specific
effects of parent and peer alcohol use alone were predictive of the intercept of both use and
volume of use, and in the presence of these factors, none of the general risk factors for antisocial
behavior were significant. Thus, alcohol use by members of the young adolescent’s social
network was critical to the initiation of alcohol use. As hypothesized, changes in levels of peer
alcohol were associated with the slope of both use and volume of use of alcohol in middle
school and, in fact, were the sole positive predictors of the slopes, confirming the importance
of this specific social influence on early adolescent alcohol use.

Surprisingly, the intercepts of both use versus nonuse and volume of use in high school (ages
14–15 years) were predicted by the boy’s antisocial behavior/deviant peer associations in
addition to peer alcohol use, controlling for middle school use. Taken together with the middle
school findings, this would suggest that proximal influences, including the parents own use,
have a substantial effect on early use but that antisocial behavior/deviant peer associations
become a more critical factor for use later in adolescence. Findings for prediction to growth in
volume of use in high school indicated that peer alcohol use was a significant predictor, as
were increases in levels of antisocial behavior/deviant peer association. In addition, increases
in levels of parental monitoring over time (or possibly maintenance of levels versus decreases)
were associated with less growth across the high school years. It has been posited that parental
monitoring is mainly driven by adolescent disclosure (Stattin and Kerr, 2000), which certainly
is part of the overall monitoring process. In addition to disclosure items (see Table 1), the
measures in the current study included items that assessed active parental monitoring and
supervision, or the lack of it (e.g., “Your parents let you go any place you please without
asking.”). Thus, the findings from the current study provide evidence that active efforts by the
parents to supervise their adolescent may limit their growth in alcohol use.
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As hypothesized, depressed mood was negatively associated with growth, which replicates the
finding by Fleming et al. (2008) for the high school years and is contrary to predictions based
on the self-medication hypothesis of a positive association of depressed mood and future
alcohol use. Depressed mood is related to poor peer relations or social withdrawal at this age
(Capaldi, 1991) and thus may relate to lower levels of associations with deviant peers and
exposure to social drinking. However, antisocial behavior/deviant peer association was
included in the prediction model, indicating that the effect of depressed mood was not mediated
by this construct. It is possible that less socializing with peers overall at adolescence is
associated with lower levels of drinking, given the high prevalence of alcohol use among
adolescents. Prediction from changes in levels of depressed mood across the high school years
did not explain additional variance in growth.

Despite representing a number of advances on prior research, the study has some limitations.
First, the sample was predominantly White and included male adolescents only. The extent to
which these findings would generalize to other ethnic groups and to girls requires testing.
Second, reports of peer alcohol use were limited to reports by the adolescent and did not include
assessment of volume of use. Third, although serving size was assessed for the main alcohol
categories (beer, wine, and liquor) in an attempt to control for variation in ethanol levels across
them, youth may not be very accurate in reporting serving sizes, and there are variations within
categories in ethanol levels (e.g., strong versus regular beer). Fourth, the parental discipline
measure had relatively low reliability. Fifth, predictors were not assessed every year and,
therefore, some of the change score predictors spanned more than 1 year. Finally, the sample
size was relatively modest for the models tested, although a strength was the repeated
measurements of the dependent variables across the period. In the current study, growth in the
middle and high school periods was examined in separate models, partly to address the change
in slope of frequency of alcohol use and volume between the two developmental periods. Future
work should examine additional approaches to this issue, such as testing transition models
(Nylund et al., 2006).

Findings from the current study indicate the importance of alcohol use by parents and peers
on the initial levels of use and volume of use in middle school and of peers to growth in use
across the middle school and high school periods. This confirms the predictions from the DDS
model of the need to examine such specific social influences on problem behaviors (Capaldi
et al., 2008) and indicates that limiting the exposure of adolescents to alcohol use by parents
and peers is likely both to delay onset and reduce growth in use. As parental monitoring was
protective against increased drinking, parents’ efforts to reduce the opportunities for youth to
engage in alcohol use with their peers may be the most important prevention strategy at
adolescence. The protective effect of parental monitoring may also indicate that interventions
emphasizing positive parent-child relationships may also be helpful. The positive associations
of antisocial behavior/deviant peer association and volume of use in high school would also
indicate that limiting associations and unsupervised time with deviant peers should also have
preventive effects. Finally, strategies to prevent growth in antisocial behavior in childhood
may also be expected to reduce the risk of any use and in growth of volume of use of alcohol
in adolescence. Given the high costs to society of adolescent alcohol use, this indicates the
value of further preventive efforts in these directions.
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Figure 1.
Basic Two-Part Latent Growth Model
(Illustrated for Middle School and Grade 6 Predictors Only)
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Table 3
Middle School Model

Intercept Slope

Estimate SE Estimate SE

Part 1: Use versus nonuse

Grade 6 predictors:

Parent alcohol use .94*** (.22) −.13 (.15)

Monitoring .15 (.24) −.29 (.23)

Discipline .11 (.30) .17 (.24)

Boys’ antisocial behavior/deviant
peer .34 (.34) .34 (.30)

Depressed mood .05 (.27) −.41 t (.23)

Peer alcohol use .53* (.25) .21 (.27)

Change score predictors (Grade 8–Grade 6):

Parent alcohol use .07 (.20)

Monitoring −.32 (.20)

Discipline .19 (.17)

Boy’s antisocial behavior/deviant
peer .46 t (.27)

Depressed mood −.23 (.22)

Peer alcohol use .41* (.20)

Part 2: Volume of Use

Grade 6 predictors:

Parent alcohol use .16*** (.04) −.05* (.03)

Monitoring −.06 (.04) .05 (.03)

Discipline .02 (.04) −.00 (.03)

Boys’ antisocial behavior/deviant
peer .01 (.04) .06 (.05)

Depressed mood .01 (.04) −.05 (.04)

Peer alcohol use .11** (.04) .08* (.03)

Change score predictors (Grade 8–Grade 6):

Parent alcohol use .02 (.03)

Monitoring .00 (.03)

Discipline −.01 (.02)

Boy’s antisocial behavior/deviant
peer .01 (.04)

Depressed mood −.02 (.03)

Peer alcohol use .10*** (.03)

***
p < .001.

**
p < .01.

*
p < .05.

t
p < .10.
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