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Abstract
Aims—This study tests risk factors for four dimensions of alcohol use in the sequence from (a)
early onset prior to age 13 to (b) adolescent alcohol use and (c) alcohol problems to (d) young
adult alcohol abuse. It also examines whether family-focused preventive interventions buffer
predictive relationships.

Design—Data were from a randomized prevention trial extending from ages 11 to 21.

Setting—Families of sixth graders enrolled in 33 rural schools in the Midwestern United States
were invited to participate.

Participants—Families (N = 667) were pretested and randomly assigned to a control group (n =
208) or to family interventions (n = 459). The average age of participating youth was 11.3 years
when the study began (52% female). Measurements: Questionnaire data were collected on alcohol
dimensions during adolescence (early onset, alcohol use, alcohol problems) and young adulthood
(alcohol abuse), and on risk factors in early adolescence (male gender, impulsive behaviors,
aggression-hostility, peer deviance, and parent problem drinking).

Findings—Impulsive behaviors predicted early onset, peer deviance predicted alcohol use, and
parent problem drinking predicted alcohol problems (p < .05). Aggression-hostility and alcohol
problems predicted alcohol abuse in the control group (p < .05), but not in the family interventions
group (p > .05).

Conclusions—Different dimensions of alcohol use and problems from before age 13 to young
adulthood are predicted by different risk factors. Family-focused preventive interventions can
reduce the influence of some of these risk factors, including early adolescent aggression-hostility
and late adolescent alcohol problems.
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Introduction
Alcohol is the most commonly used substance among youth in many developed countries
(1), including the United States (2). Of concern, alcohol can disrupt normative brain
development among teenagers (2), and is associated with a range of cognitive, behavioral,
emotional, and physical difficulties (3). Consequently, the global public health burden and
economic costs of alcohol involvement are high (4).

Alcohol involvement is multidimensional (5;6), manifest in different behaviors that unfold
in a developmental progression over time. Early onset occurs before age 13 (7). Alcohol use
and alcohol problems increase steadily throughout adolescence (2), and the past year
prevalence of alcohol abuse peaks in young adulthood (8). Although early alcohol onset has
been shown to increase risk for alcohol disorders (9), there is a lack of research examining
simultaneously multiple dimensions of alcohol involvement in the sequence from early onset
to alcohol abuse. Thus, important questions remain unanswered.

It is unclear whether prominent risk factors are common or specific predictors of different
alcohol dimensions. Among risk factors, male gender (10), impulsivity (11), aggression and
related externalizing problems (12), peer deviance (13), and parent problem drinking (14)
are potent predictors of various adolescent and young adult alcohol-related outcomes
(15;16). Research examining differential predictors typically has considered simultaneously
only two dimensions of alcohol involvement, usually alcohol use and alcohol problems (17–
20). For example, Stice, Barrera, & Chassin (21) tested the hypothesis that socialization
factors (e.g., peer influences) predict alcohol use, whereas psychopathology factors (e.g.,
externalizing symptoms) predict alcohol problems. Results partially supported the
hypothesis by showing that externalizing symptoms and other psychopathology factors were
directly related to alcohol problems in multivariate analyses; however, peer influences also
were directly related to problem drinking (22). Research is needed that examines more than
two alcohol dimensions at a time to more fully capture the multidimensional and
developmental nature of alcohol involvement. Such research could contribute further to an
understanding of the unique etiology of specific alcohol behaviors and inform prevention.

Family-focused substance misuse preventive interventions can delay alcohol onset (23;24),
decrease adolescent alcohol use (25;26), and prevent young adult alcohol misuse and abuse
(27;28). The extent to which effective family-focused preventive interventions moderate or
alter the strength of relationships among the multiple dimensions of alcohol involvement
remains unexamined. Such interventions might buffer links in the progression from early
onset to alcohol abuse, making it less likely that youth will advance to problematic drinking.
Moreover, family-focused preventive interventions, with their inclusion of components such
as communication and coping skills and parent training, might attenuate the influences of
risk factors on specific alcohol behaviors.

Using data from a longitudinal prevention trial that has followed a sample of rural youth
over ages 11 to 21 years (28), this study has two aims. The first aim is to examine the
sequence of alcohol involvement from early alcohol onset to adolescent alcohol use and
alcohol problems to young adult alcohol abuse, and test differential predictors (gender,
impulsive behaviors, aggression-hostility, peer deviance, and parent problem drinking) of
these alcohol dimensions. Positive links in the alcohol sequence are hypothesized.
Psychopathology factors (e.g., aggression-hostility) are expected to predict alcohol problems
and alcohol abuse, whereas socialization factors (e.g., peer and parent influences) are
expected to predict early onset and alcohol use, although peer factors might also predict
problem drinking (21;22). Because problem drinking is more common among males than
females (8), male gender is expected to predict alcohol problems and alcohol abuse. The
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second aim is to examine the extent to which effective family-focused substance misuse
preventive interventions moderate both the developmental progression of alcohol
dimensions and the influences of prominent risk factors. It is hypothesized that associations
in the alcohol sequence will be buffered by family-focused preventive interventions, and that
such interventions will attenuate risk factor influences.

Method
Participants

Participants were families of 6th graders enrolled in 33 rural schools in 19 counties of a
Midwestern state in the United States. Schools in communities with a population of less than
8,500 and in districts with at least 15% of families eligible for free or reduced cost lunches
were selected. After blocking on school size and proportion of students residing in low
income households, 11 schools each were randomly assigned to one of three conditions: a
minimal-contact control condition, a Preparing for the Drug Free Years (PDFY; 29)
condition, and an Iowa Strengthening Families Program (ISFP; 30) condition. A CONSORT
flow diagram for the randomized trial that generated the data used in the current study is
provided elsewhere (28).

Of the 1,309 eligible families, 667 (51%) were enrolled and completed pretesting in fall
1993, including 208 control, 221 PDFY, and 238 ISFP families. Reflecting the region, most
participants were Caucasian (98.6%). Families had an average of three children, and 85%
were dual-parent. The average age of target children was 11.3 years when the study began;
52% of these children were girls (n = 345). Nineteen percent of mothers and 22% of fathers
had graduated from college. The median annual household income in 1993 was $33,400.

Of the 667 pretested families, 551 (83%) completed posttesting in the 6th grade at
approximately age 12. Follow-up assessments were conducted with 472, 438, 447, and 457
families when youth were in the 7th (age 13), 8th (age 14), 10th (age 16), and 12th (age 18)
grades, respectively, and with 483 target youth at age 21. Prior research (26;31;32) has 1)
documented the representativeness of enrolled families; 2) established baseline equivalence
of the conditions; 3) ruled out differential attrition across conditions; and 4) found little
evidence for selective attrition from the study.

Procedures
Parents provided informed consent for their participation and for that of their adolescent
children; youth provided assent during adolescence and consent in early adulthood. Families
were mailed a packet that included information about the study and initial questionnaires.
Subsequently, home visits, which lasted about 2.5 hours, were conducted with families to
obtain additional assessments. Participants were assured of the confidentiality of their
responses. Each family member received $10/hour for their participation. Similar procedures
were used at the post-test and follow-up assessments during adolescence. Phone interviews
were conducted with target participants at age 21. Procedures were approved by the Human
Subjects Review committees at Iowa State University and the University of Washington.

Interventions
PDFY and ISFP have been described in detail elsewhere (28). Briefly, PDFY helps parents
develop and communicate clear expectations and consequences regarding substance use, and
increases involvement, reduces conflict, and promotes bonding in the family. One of the five
sessions focuses on peer resistance skills and is attended by parents and adolescents.
Sessions are about 2 hours long. In each of the seven ISFP sessions, adolescents and parents
participate separately in the first hour and then join together during the second hour. ISFP
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helps parents improve communication and parenting skills, and reduces family conflict.
Adolescents learn problem solving, coping, and peer resistance skills. Control families
received four leaflets describing different aspects of adolescent development. Effects of both
interventions on alcohol outcomes are summarized above and in prior project reports
(24;26–28;31;32).

Measures
Family interventions—Family interventions status was coded 1 for randomization into
either the PDFY or ISFP groups and 0 for randomization into the control group, since the
purpose was to examine the moderating influence of family interventions, in general, and
because prior project analyses have already examined specific program effects. PDFY and
ISFP have similar program components, and direct comparisons have revealed very few
statistically significant differences in intervention effects across PDFY and ISFP conditions
(26).

Alcohol involvement—Early onset of alcohol use prior to age 13 is measured with
responses to a questionnaire item at posttest that asked youth to indicate if they had ever
drunk beer, wine, or liquor without a parent’s permission (coded 1 for yes and 0 for no).
Alcohol use at age 16 is a latent variable with two indicators (α . 64). First, adolescents
reported how many times they consumed beer, wine, wine coolers, or other liquor within the
past month and also indicated how much they usually drink on a drinking occasion using a
scale ranging from 0 “I don’t drink alcohol” to 5 “More than 6 drinks.” Responses to these
items were standardized and summed to compute a quantity-frequency index. Second,
adolescents reported how many times they had consumed three or more drinks in a row
within the past month as a measure of heavy episodic drinking. An alcohol problems latent
variable at age 18 is measured with four items (α = .67) that assessed memory problems,
getting sick, and getting into fights due to alcohol (on a scale ranging from 0 “Never” to 4
“Four or more times”) and use of alcohol-related services (coded 1 for presence and 0 for
absence of service use). Past year alcohol abuse at age 21 is measured using a short form of
the Diagnostic Interview Schedule (33), indicating the presence (coded 1) or absence (coded
0) of a disorder according to DSM-IV criteria (34).

Risk factors—Male gender is coded 1 for males and 0 for females. Peer deviance at age
11 is a latent variable represented by two questionnaire items (α = .73) that assessed serious
deviance and asked adolescents to report how much they agree that their close friends
sometimes get into trouble with the police and sometimes break the law, with response
options ranging from 1 “Strongly disagree” to 5 “Strongly agree.” An impulsive behaviors
latent variable at age 11 is measured with four indicators (α = .73; e.g., “If someone annoys
me, I tell them what I think of them”) on a scale ranging from 1 “Not at all [like me]” to 5
“Exactly [like me].” Separate adolescent-, mother-, and father-report scales calculated as the
mean of five items each drawn from the questionnaire portion of the Iowa Youth and Family
Ratings Scales (35; e.g., “Hit, push, grab, or shove” and “Criticize”) serve as indicators of an
aggression-hostility latent variable at age 11 (α .63); response options for the items ranged
from 1 “Never” to 7 “Always.” Seven items from the Iowa Youth and Families Project (36)
asked mothers and fathers about their problem drinking in the past 12 months on a scale
ranging from 1 “Never” to 4 “Often” (e.g., “How often have you had family problems
because of drinking?”). Items were averaged within gender to create both maternal and
paternal problem drinking scales, which serve as indicators of a parent problem drinking
latent variable at age 11 (α .51).
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Analyses
The conceptual model depicted in Figure 1 was estimated with multiple group structural
equation modeling (SEM) in Mplus 6.1 (37) using the Weighted Least Squares Means- and
Variance-Adjusted (WLSMV) estimator, which is appropriate for models with binary and
ordered categorical dependent variables (i.e., early onset, alcohol abuse, and alcohol service
use) and is generally robust to deviations from normality in the latent response distribution
assumed to underlie the observed data (38). Family Interventions was the grouping variable,
and school was specified as a clustering variable. In Mplus, the WLSMV estimator
incorporates a pair-wise deletion strategy for handling missing data, which resulted in the
loss of one case from the sample. Model fit was evaluated using the chi-square statistic, the
comparative fit index (CFI), and the root mean square error of approximation (RMSEA).

To begin, the measurement model was evaluated with confirmatory factor analysis (CFA) in
the full sample and also in a multiple group context to test for group differences in the factor
loadings. Next, tests of structural differences between the family interventions and control
groups were conducted with multiple group SEM in three steps. In Step 1, a “structurally
unconstrained” model was estimated that allowed all path coefficients to be different across
groups.

In Step 2, a series of models was estimated in which each of the three paths in the alcohol
sequence was independently constrained to take on the same value across groups. The fit of
each constrained model was then compared to that of the structurally unconstrained model
using a chi-square difference test (i.e., the difftest option in Mplus). A statistically
significant chi-square value indicates a group difference. To guard against an inflated
family-wise error rate in this series of tests, a Bonferroni-corrected alpha level was applied (.
05 alpha/3 tests = .017). Step 2 culminated in an “alcohol constrained” model with a
combination of freely estimated and constrained paths in the sequence from early onset to
alcohol abuse.

In Step 3, a series of models was estimated in which each of the 20 paths between the risk
factors and the alcohol outcomes was independently forced to take on the same value across
groups, comparing the fit of each constrained model to that of the final Step 2 model. A
Bonferroni-corrected alpha level was applied to this series of tests (.05 alpha/20 = .0025).
Step 3 culminated in an “alcohol-risk constrained” model with a combination of freely
estimated and constrained paths in both the alcohol sequence and the risk factor influences.

Results
Correlations, means, and standard deviations for the measured variables are reported in
Tables 1 (control group) and 2 (interventions group). Tests of the measurement model
showed that the fit of the full sample CFA was acceptable, χ2 (137, N = 666) = 185.37, p < .
05, CFI = .943, RMSEA = .020, and factor loadings were satisfactory (Table 3). In multiple
groups CFAs, a chi-square difference test comparing the fit of an unconstrained model, χ2

(284, N = 666) = 314.45, p > .05, CFI = .961, RMSEA = .018, to that of a model that forced
each respective factor loading to take on the same value across groups, χ2 (295, N = 666) =
336.31, p < .05, CFI = .948, RMSEA = .021, was statistically significant, χ2 (11, N = 666) =
33.33, p < .05, indicating group differences. To isolate group differences, each factor
loading was examined separately (available on request). Releasing the constraints on two
factor loadings, including an alcohol problems indicator and a parent problem drinking
indicator (both of which had higher loadings in the interventions group), resulted in a
measurement model with acceptable fit, χ2 (293, N = 666) = 322.90, p > .05, CFI = .962,
RMSEA = .018, and satisfactory factor loadings (Table 3). This partially invariant
measurement model (39) served as the basis for all subsequent SEMs.
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Chi-square statistics and difference tests for the SEMs (Steps 1–3) are reported in Table 4.
Step 1 results showed that the fit between the data and the structurally unconstrained model
was acceptable, χ2 (299, N = 666) = 329.99, p > .05, CFI = .963, RMSEA = .018. Note that
higher order alcohol paths were tested, but not indicated. Step 2 results showed that two of
the three cross-group constraints on the alcohol paths were tenable, whereas one revealed a
statistically significant group difference. Specifically, an alcohol constrained model was
selected that fixed to equality across groups both the path from early onset to alcohol use
and the path from alcohol use to alcohol problems, while freely estimating the path from
alcohol problems to alcohol abuse. The fit between the data and the alcohol constrained
model was acceptable, χ2 (301, N = 666) = 331.35, p > .05, CFI = .964, RMSEA = .017.

Step 3 results showed that 16 of the 20 cross-group constraints on the risk factor paths were
tenable, whereas four revealed statistically significant group differences. Specifically, a final
alcohol-risk constrained model was selected that freely estimated not only the path from
alcohol problems to alcohol abuse but also the paths from both male gender and peer
deviance to alcohol problems and the paths from both peer deviance and aggression-hostility
to alcohol abuse; all remaining structural paths were fixed to equality across groups. The fit
between the data and the final alcohol-risk constrained model was acceptable, χ2 (317, N =
666) = 354.17, p > .05, CFI = .956, RMSEA = .019. Factor loadings and statistically
significant paths are presented in Figures 2 (control group) and 3 (interventions group).
Coefficients in brackets were freely estimated across groups. Note that the paths depicted in
Figures 2 and 3 were estimated simultaneously in the final alcohol-risk constrained model,
therefore adjustments for multiple tests were not needed at this stage of the analysis.

Results showed that paths in the sequence from early onset to alcohol use and from alcohol
use to alcohol problems were positive and statistically significant for both groups. The path
from alcohol problems to alcohol abuse, although positive and statistically significant in the
control group, was statistically non-significant in the interventions group.

The overall pattern of prediction from risk factors to the alcohol outcomes was similar
across groups. Impulsive behaviors, peer deviance, parent problem drinking, and male
gender each were statistically significant positive predictors of early onset, alcohol use,
alcohol problems, and alcohol abuse, respectively. Unexpectedly, parent problem drinking
was a statistically significant negative predictor of alcohol abuse in both groups.

There were four statistically significant group differences in risk factor influences. Although
group differences were revealed in the paths from peer deviance to both alcohol problems
and alcohol abuse, these paths were statistically non-significant in both groups. Male gender
was a significant positive predictor of alcohol abuse in the interventions group, whereas it
was a significant negative predictor of alcohol abuse in the control group. Finally, the path
from aggression-hostility to alcohol abuse, although positive and statistically significant in
the control group, was statistically non-significant in the interventions group.

Discussion
Results identified differential predictors of the multiple dimensions of alcohol involvement
and provided evidence that both a link in the alcohol sequence and a prominent risk factor
influence were buffered by family preventive interventions. Positive associations in the
sequence of alcohol involvement leading from early onset before age 13 to alcohol abuse at
age 21 were found, consistent with research indicating that early alcohol initiation is a risk
factor for the development of alcohol disorders (9). However, family preventive
interventions interrupted this sequence by breaking the link between alcohol problems at age
18 and alcohol abuse at age 21. Whereas this link was positive and statistically significant
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for control participants, it was not significantly different from zero for intervention
participants. Moderation by family interventions was isolated to the point at which alcohol
involvement becomes most problematic for young people. Family-focused preventive
interventions, such as PDFY and ISFP, may break the sequence of events leading from
alcohol problems to alcohol abuse by improving communication, conflict resolution, and
coping skills (27;40;41), which represent competencies that might help individuals manage
the emerging alcohol problems of adolescence and prevent those problems from escalating
to disordered drinking in young adulthood. Without intervention, alcohol problems in
adolescence are related to the development of alcohol abuse in early adulthood. This finding
suggests that family preventive interventions may help reduce the harms of alcohol
involvement by attenuating a key link in the progression to alcohol abuse.

Overall, risk factors differentially predicted the various alcohol outcomes in a similar
fashion for both groups. Impulsive behavior was the only significant positive predictor of
early onset. Biologically-based theories of personality typically have highlighted the role of
disinhibitory psychopathology in the onset of alcohol disorders (42–45); however, current
findings are consistent with studies showing that impulsivity plays a role in alcohol initiation
(46). Peer deviance was the only significant positive predictor of adolescent alcohol use,
perhaps reflecting the correspondence between increased salience of peers (47) and
escalation of alcohol use (2) during adolescence. Serious peer deviance appears to conform
to the expectation that socialization influences are more strongly related to use than problem
use (21).

Parent problem drinking was a positive predictor of adolescent alcohol problems (14). The
intergenerational transmission of alcohol problems has been shown to result from a
combination of genetic factors and environmental influences (48). Parent problem drinking
also predicted alcohol abuse, but the relationship was negative. Given the unexpected and
counter intuitive nature of this finding, caution is warranted. Interestingly, male gender was
a significant positive predictor of alcohol problems in the interventions group, whereas it
was a significant negative predictor in the control group. Supplemental analyses (not
reported) showed that this reflects the distribution of responses on certain indicators in this
sample (e.g., a higher score on the “trouble remembering” questionnaire item for
interventions versus control males). As anticipated (8), males were significantly more likely
to meet criteria for alcohol abuse disorder.

Finally, there was one indication that family interventions buffered the link between risk
factors and alcohol outcomes. Whereas aggression-hostility had a statistically significant
positive association with alcohol abuse in the control group, the association was statistically
non-significant in the interventions group. Externalizing problems are well documented risk
factors for alcohol involvement (15;16). Current results suggest that such problems, in the
form of aggression and hostility, play a particularly important role in the risk for alcohol
abuse (49). Moreover, there is an indication that family-focused substance misuse preventive
interventions help reduce this risk, perhaps by improving skills or competencies (e.g.,
conflict resolution skills) that help individuals manage and recover from early adolescent
aggressive-hostile tendencies.

Findings support preventive intervention efforts that target multiple risk factors among
youth to delay alcohol onset and disrupt the progression to alcohol abuse. Universal
substance misuse prevention programs, including PDFY and ISFP, have comparable or
stronger effects for high-risk subsamples (50;51), and current findings suggest that it may be
beneficial to supplement such programs with selective interventions that target higher-risk
youth, such as those who display elevated impulsivity (cf. 52) or those who are children of
parents with problem drinking behaviors. Findings regarding peer deviance also support
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existing intervention efforts to decrease the salience of deviant peer influences and increase
youth’s peer resistance skills to prevent adolescent alcohol involvement (27;53).

Limitations include the homogenous sample. Also, certain measures were brief and had
lower than desired reliability. Most of the assessments were based on adolescent self-
reports. A mono-rater bias may have influenced the findings. Additional research with
diverse samples that draws on more extensive measures of key constructs collected by
multiple raters and methods is needed. Despite these limitations, this study identified
differential predictors of the multiple dimensions of alcohol involvement, and showed that
family-focused substance misuse preventive interventions disrupt the link between alcohol
problems and alcohol abuse.
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Figure 1.
Conceptual model of the alcohol sequence and risk factor influences
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Figure 2.
Multiple group structural equation model of paths in the alcohol sequence and risk factor
influences: Control group. Statistically significant unstandardized estimates are presented
with standardized estimates in parentheses. Factor loadings that were freely estimated across
groups are in brackets. 1.0r = reference indicator fixed at unity for scaling and identification
purposes.
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Figure 3.
Multiple group structural equation model of paths in the alcohol sequence and risk factor
influences: Family interventions group. Statistically significant unstandardized estimates are
presented with standardized estimates in parentheses. Factor loadings that were freely
estimated across groups are in brackets. 1.0r = reference indicator fixed at unity for scaling
and identification purposes.
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