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Abstract

Objective—This study investigated whether a universal school-based life skills program—IPSY
(Information + Psychosocial Competence = Protection)—against substance misuse exerted the
same effectiveness for young adolescents (10.5-13 years) from distinct alcohol use trajectories
characterized by late childhood risk factors (temperament, self-worth, social problems with peers).

Method—Analyses were based on a German sample of school students (N = 1,484). A
longitudinal quasi-experimental design (intervention/control) with schoolwise assignment to the
respective groups was used. Data were gathered via self-report questionnaire. Two-part growth
mixture modeling was applied.

Results—Two prototypical trajectory classes of early alcohol use were found: a problematic
group with a sharp increase in prevalence and quantity of consumed alcohol (19.7%) and a
normative group with a moderate increase in both outcomes (80.3%). The problematic trajectory
class was associated with several risk factors. IPSY decreased the likelihood of membership in the
problematic group. Furthermore, IPSY buffered the increase in prevalence and quantity for the
normative group, whereas it had no effects on these indicators for the problematic group.
Concerning quantity of alcohol use, the effect size in terms of a difference in estimated means
between intervention and control group at the last measurement point in the normative group was
d =0.33 (95% CI [0.21, 0.44]).
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Conclusions—sStudy findings indicate the usefulness of IPSY for reducing alcohol use
especially in normative developing adolescents. However, the minority of adolescents consistently
pursuing a problematic developmental pathway of alcohol use seem to be in need of earlier, more
tailored treatments.

Keywords

preventive intervention; life skills; early adolescent substance use; two-part growth mixture
model; risk factors

Although adolescence reflects a life period with a general increase in prevalence and
consumption rates of alcohol, there appear to exist subgroups following prototypical
developmental trajectories of alcohol use (Jackson, Sher, & Schulenberg, 2005; Zucker,
Fitzgerald, & Moses, 1995). These subgroups differ by age at onset of alcohol use and/or by
rates of increase in alcohol consumption. Recent research indicates that distinct trajectory
classes of drinking behavior are already distinguishable during early adolescence (van der
Vorst, Vermulst, Meeus, Dekovi¢, & Engels, 2009). Accordingly, the majority of youth
develop a largely adaptive drinking pattern. They abstain from or merely experiment with
alcohol in early adolescence, increase the amount of consumption during mid- and late
adolescence (including occasional incidents of binge drinking), and become responsible
users in adulthood. A substantial but minor proportion of youth, in contrast, pursue a
problematic pathway of adolescent alcohol use characterized by early consumption of
significant quantities and a rapid acceleration of frequency and amount consumed in early
adolescence (Chassin, Pitts, & Prost, 2002; Flory, Lynam, Milich, Leukefeld, & Clayton,
2004). Interestingly, from a prevention point of view, these young adolescents often possess
early identifiable predispositions toward chronic problematic alcohol use such as
disinhibition (e.g., risk taking, impulsivity; Colder, Campbell, Ruel, Richardson, & Flay,
2002). The negative consequences of following a problematic developmental pathway of
alcohol use originating in early adolescence are manifold. For instance, untimely onset of
serious alcohol use often leads to subsequent adolescent and adult problem drinking (Clark,
2004) and increases the likelihood of other future adaptation problems, such as academic
failure and delinquent behavior (Ellickson, Tucker, & Klein, 2003). However, adolescents
on a normative pathway of alcohol use are not a group entirely without significance for the
health care system because their heightened alcohol consumption during mid-to late
adolescence often leads to serious short-term consequences, including accidents, vandalism,
and unprotected sex (Weichold, Bihler, & Silbereisen, 2008).

Given the fact that the age of onset of substance use plays a crucial role in predicting
subsequent alcohol use, it is not surprising that prevention efforts in early adolescence
typically aim at delaying the initiation of alcohol use and reducing the normative increase in
the amount of alcohol consumption. To achieve this aim, universal prevention programs
(Mrazek & Haggerty, 1994) are implemented before the onset of alcohol use (average age of
onset is 12-13 years for German adolescents, which is comparable, for instance, to that of
the United States; cf. Currie et al., 2004) and are delivered to the general population
(regardless of risk status) in relevant social contexts (e.g., school). These early interventions
are derived from theories of developmental psychopathology focusing on risk and protective
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factors that promote or deter the onset and problematic progression of substance use in
adolescence (e.g., Hawkins, Catalano, & Miller, 1992). According to the social influence
hypothesis, one of the most prominent risk factors for substance use in adolescence is the
influence of substance-using peers (e.g., Oetting & Beauvais, 1986). Prevention research has
revealed that universal school-based prevention programs are more effective when they are
based on the social influence approach, that is, when they focus on substance-related social
norms and interactively train how to avoid social high-risk situations or how to resist peer
pressure to use substances (Cuijpers, 2002; Donald-son et al., 1996). The promotion of
protective factors has also turned out to be an important component of effective programs.
Correspondingly, interventions that fostered rather substance-unspecific, comprehensive
individual and social skills were more effective than other approaches, such as educational
programs (Tobler, Roona, Marshall, Streke, & Stackpole, 2000). Such generic “life skills”
(World Health Organization [WHOQ], 1997) as empathy, assertiveness, communication
skills, thoughtful decision making, and problem solving can be seen as fundamental
capabilities needed to deal adequately with age-typical challenges and developmental tasks
(e.g., establishing amicable or intimate relationships with peers). Adolescents with poor
personal and social skills are more likely to fail in these tasks and subsequently are at a
heightened risk to use substances as an alternative way to achieve age-typical aims or to
cope with failures (Weichold et al., 2008).

The two components that proved to be effective in preventing problematic substance use in
adolescence (social influence approach, generic skills training) are combined in life skills
programs (Botvin & Griffin, 2004; Cuijpers, 2002; WHO, 1997). This approach claims that
changes in knowledge, attitudes, and values (cf. Ajzen & Fishbein, 1980); an enhancement
in psychosocial competence; and enduring reinforcement of new behavioral alternatives all
lead to better adaptation and healthy development in adolescents. School-based life skills
programs have shown to be effective in preventing problematic substance use in
adolescence, as revealed by well-designed evaluation studies based on U.S. samples (e.g.,
Botvin, 2000; Skara & Sussman, 2003). However, their effect sizes with regard to substance
use outcomes have been rather small (Tobler et al., 2000). This might be due to moderator
variables such as characteristics of the study participants (e.g., prior consumption
experiences, vulnerability). For instance, it is often speculated that a universal prevention
program might not work, by design, for subgroups characterized by various risk factors
pointing to a heightened risk for developing early alcohol misuse (e.g., Spoth, Greenberg, &
Turrisi, 2008; Springer et al., 2004). According to Kumpfer, Williams, and Baxley (1997),
selective prevention programs aiming more intensively at target-group-specific risk and
protective factors may be more appropriate.

Empirical findings regarding the differential effectiveness of universal prevention programs
among subgroups of youth exhibiting different risk profiles before the onset of the
intervention are rare and inconclusive. Some studies have shown that universal prevention
programs can indeed delay the onset and regular use of substances, even among adolescents
at high risk for developing problematic alcohol use patterns, with “high risk” being defined
as, for instance, user status at pretest (Chou et al., 1998; Johnson et al., 1990). In addition,
Griffin, Botvin, Nichols, and Doyle (2003) demonstrated that a school-based life skills
program was effective even among students who were exposed to substance-using peers and
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did not perform very well in school. Contrary to that, Vitaro and Dobkin (1996) found that a
slightly modified life skills training had no effects on adolescent substance use in a sample
including participants showing problem behaviors at pre-test.

It is likely that some of the discrepant findings occurred because the studies differed in their
definition of risk. The effects of risk factors such as substance-using peers might be easier to
attenuate (e.g., via enhancement of life skills) compared with those of early, more general
dispositional risk factors such as difficult temperament (Weichold, 2007). However,
prevention research within this field has been informed only marginally by the literature
about early psychologically predisposing factors for adolescent substance misuse (e.g.,
Swaim, 1991; Zucker, Donovan, Masten, Mattson, & Moss, 2008) and has largely relied on
assessments of adolescent risk factors. This is a crucial limitation of the existing literature,
considering that effective primary prevention programs should start in late childhood, before
first experiences with substance use occur. Risk factors that become especially prominent
during the adolescent years (such as peer substance use) might be of very limited use for
creating subgroups with distinctive risk profiles during examinations of the differential
effectiveness of universal prevention approaches. Additionally, in some of the above-
mentioned evaluation studies, risk factors were not tested as predictors of subsequent
substance use. When they were tested, knowledge about variability of drinking behavior
during adolescence in terms of distinct trajectories was typically neglected. As already
mentioned above, recent research has indicated the existence of at least two distinctive
alcohol use pathways during adolescence (e.g., Li, Duncan, & Hops, 2001; van der Vorst et
al., 2009), and there is some evidence that problematic alcohol use trajectories could be
associated with predisposing factors assessed in late childhood or early adolescence
(Chassin et al., 2002; Colder et al., 2002). Thus, a promising strategy to put the differential
effectiveness of universal prevention programs to a test might be to create subgroups based
on drinking patterns associated with levels of late childhood risk factors.

To the best of our knowledge, no study to date has accounted for heterogeneity in early
alcohol use pathways (including trajectory specific risk factors) when evaluating the
effectiveness of a universal school-based prevention approach. It is questionable whether a
universal prevention program designed for the general population works for young
adolescents on problematic pathways of alcohol use that are associated with early risk
factors (Masterman & Kelly, 2003). For instance, a difficult temperament could contribute
(in transaction with deficient socialization and via disruptive interactions with the
environment) to an increasingly chronic problematic substance use pattern. Such a
mechanism is described in work on the etiology of early-age-onset substance use disorders
(e.g., Clark, 2004; Tarter et al., 1999) and also in theoretical models that pinpoint pathways
of risk to chronic alcoholism in adulthood (Zucker et al., 1995). Although our study spans
only 2.5 years at the beginning of adolescence (age 10.5-13), a disposition or liability
toward substance use and steeply increasing alcohol use during this time window could
reflect the beginning of a developmental trajectory toward chronic problematic drinking
behavior. Universal school-based prevention approaches might be insufficient for the
minority pursuing such a developmental pathway because these programs typically neglect
predispositions toward problematic substance use and are largely restricted to resistance
toward negative social influences during adolescence. For the problematic subgroup, earlier
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and rather selective interventions might be more appropriate (Tarter et al., 1999). To
examine this research question, we adopted a stepwise approach (cf. van Lier, Muthén, van
der Sar, & Crijnen, 2004) that involved the following sequence of five study goals.

First, we examined the overall effect of a universal school-based life skills program—IPSY
(Information + Psychosocial Competence = Protection)—on alcohol use in early
adolescence (indicated by both use vs. nonuse and quantity-of-use outcomes). Because the
aim of life skills programs is to deter adolescents from using alcohol in early developmental
stages and to encourage responsible use later on (Weichold, 2007), we expected to find a
positive overall effect of IPSY on both the age-graded increase in the likelihood to use
alcohol and the increase in the quantity of drinking among users.

Second, we examined heterogeneity in patterns of early alcohol use by means of identifying
distinct alcohol use trajectories during early adolescence. On the basis of recent research, we
anticipated at least a slowly increasing normative and a problematic trajectory of drinking
behavior (e.g., Flory et al., 2004; van der Vorst et al., 2009). We expected any problematic
pathways to be characterized by heightened baseline rates and/or a steep increase in
likelihood to drink and amount of alcohol consumed.

Third, we investigated associations of the distinct alcohol use pathways with predisposing
factors in late childhood (measured at age 10.5) to identify specific characteristics (besides
levels of alcohol use) of the respective trajectory members.l For instance, it was
demonstrated in many studies that temperamental aspects in late childhood or early
adolescence are related to substance use throughout adolescence. Accordingly, an active and
approaching temperament served as a risk factor for heightened levels of consumption
(Wills, DuHamel, & Vaccaro, 1995; Windle, 2000). A disinhibited temperament might
contribute to dysregulated socioemotional behavior that underlies different (but cognate)
patterns of behavior throughout the life span, including sensation seeking and conduct
problems in childhood, early substance use in adolescence, and severe substance abuse in
adulthood (Tarter et al., 1999). Furthermore, social problems with peers (social isolation,
peer rejection, stigmata) and low self-worth may lead to a maladaptive developmental
trajectory that manifests in substance misuse (Hops, Davis, & Lewin, 1999; Woodward &
Fergusson, 1999; Zimmerman, Copeland, Shope, & Dielman, 1997). Lastly, being a male
adolescent may increase the risk for early substance use relative to girls (Hops et al., 1999).

Fourth, we tested whether the life skills intervention IPSY was related to the probability of
class membership (B. Muthén et al., 2002), that is, whether program participants, in general,
were less likely to follow problematic pathways of drinking behavior. Despite the lack of
evaluation studies that accounted for heterogeneity in alcohol use pathways during
adolescence, findings from Botvin, Griffin, Diaz, and Ifill-Williams (2001) are consistent
with the assumption that life skills programs might decrease the risk of initiating
engagement in patterns of serious drinking behavior. The authors found that their life skills
training reduced adolescent binge drinking up to 2 years after implementation.

1This and the following steps were handled simultaneously in the final conditional two-part growth mixture model (see Statistical
Analyses and Results). However, we elected to present the study goals in a stepwise fashion for didactic purposes.
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Fifth, we examined the differential impact of IPSY on alcohol use progression within classes
of students pursuing specific developmental pathways of alcohol use. We hypothesized that
the school-based IPSY would exert no positive long-term effects (study span: 2.5 years) on
the increase in alcohol use among those students classified as members of problematic
developmental pathways of alcohol use. Advanced alcohol use experiences and more
positive expectancies toward the effects of alcohol (Windle et al., 2008) imply that these
adolescents are probably more resistant against a universal prevention. In addition, the
predispositions in late childhood might constitute a common liability underlying substance
misuse in adolescence and ultimately lead to even more severe and resistant alcohol use
pathways during adolescence (e.g., Tarter et al., 1999). Such risk mechanisms are not
accounted for by universal prevention programs such as IPSY. A normative moderate
increase in alcohol use during adolescence, on the contrary, should be associated with rather
regular developmental processes, such as the determination of identity or adaptation to peer
substance use (Windle et al., 2008). Students belonging to such a pathway are the main
target group of IPSY, as universal prevention efforts mostly focus on risk factors prevalent
during adolescence (e.g., peer pressure). Accordingly, IPSY should be most effective in
reducing the increase in alcohol consumption for those students pursuing a rather normative
drinking pathway relatively free of predisposing factors in late childhood.

The original sample consisted of 1,693 students in the fifth grade of schools located in the
federal state of Thuringia, Germany. These students participated in at least the pretest. For
the analyses of the current study, 33 students were excluded due to having constant missing
data for alcohol use during Grades 5-7. Because the software package used for the analyses
(Mplus 5.1; L. K. Muthén & Muthén, 2007) cannot model missing data in covariates within
conditional models, the original sample was further reduced to 1,484. Via selection analyses,
applying Bonferroni corrected tests, we compared the working sample with the original
sample. These tests revealed no significant differences between both samples regarding
covariates, outcome variables, and various sociodemographic variables. Thus, no selection
effects were found. Likewise, in the unconditional two-part growth curve model, equality
tests demonstrated that growth factor means and variances of the working sample did not
differ significantly from those of excluded students with missing data on covariates.

From the working sample, 58% were in the intervention group and 42% in the control group.
The intervention group consisted of 49% boys and 51% girls (control group: 44% boys and
56% girls; entire sample: 47% boys and 53% girls). The working sample had a mean age of
10.45 years (SD = 0.63) at pretest, and 61% of participants attended the college-bound track,
whereas the rest attended the lower school track (i.e., “Regelschule”). Moreover, 73% of the
students reported a good to very good financial background. In addition, we checked
whether the intervention and control groups were comparable regarding outcome variables,
covariates, and a variety of sociodemographic variables at pretest. These analyses revealed
only one significant difference concerning outcomes and covariates; namely, the control
group showed a significantly higher mean for the temperament scale Activity Level-General
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at pretest than the intervention group, t(1,482) = —-2.71, p < .01, but the difference was very
small in terms of effect size (d = 0.14). There were no significant baseline differences with
respect to the other covariates (gender, approach-withdrawal, social problems, and self-
worth) or alcohol use versus nonuse (intervention group: 43% user; control group: 44%
user) and quantity of alcohol consumption among users (intervention group: M = 2.20 g/10,
SD = 1.57; control group: M = 2.18 g/10, SD = 1.56). Regarding sociodemographic
variables, students in the intervention group were more likely to come from rural rather than
urban areas, y2(1, N = 1,464) = 18.19, p < .001, d* = 0.26 (cf. Hasselblad & Hedges, 1995),
and reported a better financial background compared with the control group, t(1,450) = 2.58,
p = .01, but the latter group difference was very small (d = 0.13) as well. On various
remaining sociodemographic variables, both groups were statistically equivalent at pretest
(age, school type, number of siblings, persons per household, living situation, and marital
and employment status of parents).

IPSY (Weichold, 2007) is a universal school-based life skills program that aims to delay the
onset and to reduce the regular consumption and misuse of alcohol and tobacco in early
adolescence. The program is theoretically based on the model for life skills education
(WHO, 1997), developmental psychological models, and empirical findings on risk and
protective factors for substance misuse. IPSY is a comprehensive program that combines the
training of general, intra- and interpersonal life skills (e.qg., self awareness, stress- and
problem-coping strategies, assertiveness, communication skills) with the acquisition of
substance-specific skills (e.g., how to resist the offer of substances from peers). In addition,
knowledge concerning alcohol and tobacco use (i.e., prevalence rates, short-term effects,
advertising strategies) is transferred in an age-appropriate manner. The intervention uses
interactive methods (i.e., role plays, group discussion) and is implemented by teachers after
participating in a one-day facilitator workshop, based on a comprehensive training manual.
Teachers are trained to be aware of the positive characteristics of each student and to work
with reinforcement strategies in order to promote the acquisition of skills.

Because IPSY is a primary prevention program, it is designed to be implemented before
adolescents start to experiment with the use of legal substances. The average age of
substance use initiation in Germany is 12 years (Currie et al., 2004); therefore, the basic
program was developed for fifth graders (aged 10-11 years), followed by booster sessions in
Grades 6 and 7. More specifically, the intervention consists of 15 basic lessons (10 x 90 min
and 5 x 45 min) in fifth grade and seven booster lessons (4 x 90 min and 3 x 45 min) in
sixth and seventh grade each, to repeat contents and practice learned skills from basic
sessions in an age-adequate manner (e.g., role plays). The focus of these booster sessions
lies on the training of new acquired skills within age-typical critical situations (e.g., resisting
peer pressure). These situations turned from low relevance for substance consumption in
sixth grade (e.g., resist peer pressure to view movies not adequate for one’s age) to higher
substance use relevance in seventh grade (e.g., resist peer pressure to get drunk at home).

Results of a process evaluation, based on a proprietary questionnaire (structured self-report)
and referring to the basic program in Grade 5, revealed that in 80% of the lessons given, the
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teachers were able to cover the material as provided in the IPSY manual, and in about 80%
of all implemented lessons the aim of the IPSY unit was achieved, indicating good fidelity
(for more information, see Weichold, 2007). Already published findings of outcome
evaluations demonstrate positive short-term effects on substance use outcomes, generic life
skills, knowledge about substances, and school bonding (e.g., Weichold, Giannotta,
Silbereisen, Ciairano, & Wenzel, 2006).

This evaluation study used a quasi-experimental prospective intervention—control group
design with four measurement points and schoolwise assignment to the respective groups.
Between pretest (fall of 2003) and posttest (spring of 2004) there was an interval of
approximately half a year. Two follow-up measurements were gathered within an interval of
approximately 1 year each (spring of 2005 and spring of 2006).

As the study was to be implemented in schools, it first had to be approved by the Ministry of
Culture and Education of the Thuringia, and schools were free to be involved. A letter was
sent from the ministry to all schools (N = 403) offering them the opportunity to participate
in a meeting about an intervention program against adolescent substance misuse. The letter
did not contain any details about the program, and schools (at the principal’s discretion)
could send one or two teacher representatives. As schools receive similar invitations on a
regular basis, or may have been involved already in such activities, and as there are no
negative consequences for schools that do not accept, the actual response rate is usually
rather small (40 schools accepted the invitation). In this case, reasons given for participation
varied and included such factors as a general interest in intervention programs, specific
interest in substance misuse at schools, and the enhancement of school prestige. During the
information meeting, teachers received a general outline of the IPSY program and of the
evaluation study. They were then asked to decide (together with their principals) whether to
implement the program in their schools and whether to take part in the evaluation study.
Finally, all 40 schools (much more than expected) were willing to participate. As we could
handle only a smaller number in the program, 23 schools were selected at random to be
intervention schools for our evaluation study. It was not possible to use the remaining
schools (N = 17) as control or intent-to-treat group because they expected to see the program
implemented as soon as possible and were not prepared to wait until implementation (5
years in all). For this reason, control schools were recruited at random from the remaining
363 schools. One school refused participation in the study, and one did not comply with
requirements for ensuring anonymity. Finally, 21 schools formed the control group. As
expected, one third among them had taken part in interventions in the past as well.
Interestingly enough, the share was the same among the intervention schools. Thus,
intervention and control schools probably do not differ in their general interest in school-
based interventions.

The IPSY program was implemented as part of the school curriculum; however, teachers
were trained not to force students to take an active part in the IPSY sessions. Parents were
informed in the run-up to the project via informative meetings and via letter. They were then
asked to give active consent to their child’s study participation (evaluation part of the study).
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Only two students did not take part in the data collection, indicating that there was no active
selection of the study participants. The students completed an anonymous questionnaire
(length: 60 min) at each measurement point in the classroom administered by project staff or
trained teachers. Questionnaires were identified and linked across waves of data collection
by means of a self-generated code consisting of the day and month of birth, the last letter of
the student’s first name, and the first three letters of the mother’s first name. At the first
measurement point, project coworkers instructed the students on how to fill out the
questionnaire and answered further questions. Study participants received small incentives
(e.g., a key strap).

Alcohol use—Students reported at each assessment how many glasses of beer, wine, hard
liquor, and mixed drinks they had consumed on a typical drinking occasion. On the basis of
these data, the amount of ethanol in grams consumed by the students per typical drinking
occasion was computed for each substance making use of German standard formulas.
According to Simon, Tauscher, and Pfeiffer (1999), one standard glass of beer (0.5 L)
contains 20 g ethanol, one standard glass of wine (0.225 L) 21.6 g ethanol, one standard
glass of hard liquor (0.02 L) 6 g ethanol, and one standard glass of a mixed drink (0.29 L)
8.7 g ethanol (information is based on typical serving sizes in Germany). A total score was
formed by summing up the amounts across the four types of alcoholic beverages. Prior to
use in the analyses, total scores were divided by a constant (10) to facilitate computational
processes in the statistical software package Mplus. Because of the young age of our sample,
we reviewed literature pertaining to the ability of young adolescents to differentiate between
alcoholic beverages. Liu (2003) demonstrated that elementary school children are already
able to recognize different kinds of alcoholic beverages in survey questions. Additionally,
the validity of self-reports of alcohol use has been supported in numerous studies with
adolescents (e.g., Oetting & Beauvais, 1990). Further inspections of our own data showed
that the amounts of ethanol consumed by the adolescents of the IPSY study were quite
comparable to consumption patterns in nationally representative studies with approximately
same-aged German adolescents (e.g., Bundeszentrale flr gesund-heitliche Aufklarung
[BZgAl], 2007).

Intervention status and gender—Intervention status and gender were treated as
dummy-coded variables. Students participating in the IPSY program were coded 0, and
students belonging to the control group were coded 1. Male students were coded 0, and
female students were coded 1.

Temperament—Temperament was assessed at pretest with two scales of the Revised
Dimensions of Temperament Survey (Windle & Lerner, 1986), namely Activity Level-
General (six items; e.g., “I can’t stay seated for a long time”) and Approach-Withdrawal
(five items; e.g., “If there is something new, | have a closer look at it”).2 Response options
for the items of both temperament scales consisted of a 4-point scale ranging from 0 (not

2The original scale comprised six items. We excluded Item 2, “My first reaction is to reject something new or unfamiliar to me,” to
substantially improve Cronbach’s alpha.
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true) to 3 (true). The average response to the items was computed for both scales (as for the
following scales of the study). High mean scores in both scales reflect a high activity level
and a strong tendency to approach (in novel situations). Means, standard deviations, and
reliabilities (Cronbach’s alpha) of these and the following scales are presented in Table 1.

Problems with peers—Problems with peers were measured at pretest by the scale Social
Problems, taken from the German version (Dopfner, Berner, & Lehmkuhl, 1994) of the
Child Behavior Checklist, Youth Self-Report Form (Achenbach, 1991). The scale comprised
eight items (e.g., “I don’t get along with others at my age”). Response options consisted of a
3-point scale ranging from 0 (not true) to 2 (true). High mean scores indicate many
problems with peers.

Self-worth—Self-worth was assessed at pretest with the scale Self-Concept of General
Self-Worth, which is part of a German instrument measuring self-concept in a variety of
domains (Frankfurt Self-Concept Scales; Deusinger, 1986). The scale comprised 10 items
(e.g., “l am a nobody™), and response options consisted of a 6-point scale ranging from 1
(strongly agree) to 6 (strongly disagree). High mean scores therefore reflect a positive self-
worth.

Statistical Analyses

In keeping with our sequence of study goals, we first applied a latent growth model (LGM)
to determine overall effects of IPSY. In this method a single growth curve is estimated for
the population, and individual differences in developmental trajectories are captured by
estimates of growth factor variation (i.e., variation in the intercept and the slope). We then
used a latent growth mixture model (LGMM; e.g., B. Muthén et al., 2002) to identify
distinct trajectories of alcohol consumption among study participants. The LGMM
approach, in contrast to LGM, assumes that the sample is a composite of several unobserved
(“latent”) classes within the population, each following a prototypical growth curve. LGMM
is well suited for the analysis of prevention trials. Because it allows for cross-group
differences in the shape of developmental trajectories, it enables the user to investigate for
whom a treatment is effective by allowing for different treatment effects in different latent
trajectory classes.

To accommaodate the large number of students who were not drinking at a given time point
(i.e., had a value of zero regarding the alcohol use outcome), we extended the LGM and
LGMM to a two-part LGM-LGMM (Brown, Catalano, Fleming, Haggerty, & Abbott, 2005;
Witkiewitz, van der Maas, Hufford, & Marlatt, 2007). Two-part modeling allowed us to
decompose the original distribution of the alcohol use outcome (i.e., amount of ethanol
consumed on a typical drinking occasion) into a use versus nonuse part and a quantity-of-
use part, each modeled by separate, but correlated, growth functions (Olsen & Schafer,
2001). The first part, the u part or prevalence part, consists of a logistic growth model that
models the probability of nonzero (use) versus zero outcomes (nonuse). The second part, the
y part or quantity part, consists of a continuous growth model that uses values of the nonzero
outcomes. Alcohol nonuse at a given time point in the u part was treated as missing data in
the y part, following common assumptions of data missing at random (Little & Rubin,
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2002). The u and y parts were estimated simultaneously within the LGM and LGMM
frameworks, but in LGMM one additional categorical latent class variable C was used to
capture unobserved heterogeneity in both parts of the model (see Figure 1).

Two-part LGMs and two-part LGMMs were estimated with the software package Mplus 5.1
(L. K. Muthén & Muthén, 2007). It allows for missing data in all parts of LGM-LGMM
except observed background variables. Missingness on outcomes was handled with full
information maximum likelihood estimation under the assumption of missing at random.
Furthermore, the software provided maximum likelihood parameter estimates with robust
standard errors, employing numerical integration algorithms. Due to the use of the robust
maximum likelihood estimator (MLR), adjusted chi-square difference tests were used
throughout data analyses (Satorra, 2000). Because of the clustering of students within
schools, all analyses were conducted with the Mplus command “Complex/Cluster,” which
provides adjusted standard errors and chi-square values (cf. Stapleton, 2006).3

Using two-part growth mixture modeling requires an extensive, stepwise modeling process
(B. Muthén, 2001). We first identified the growth functions (intercept only, linear and
quadratic) of the unconditional u and y parts separately within a conventional LGM
approach. We then investigated the influence of intervention and gender on growth factors
in the entire two-part LGM. Note that the intercepts of both LGM model parts (both
intercepts were centered at pretest) were not predicted by intervention status because we
expected (and found) no differences between intervention and control group at Time 1
regarding outcome variables (cf. tests of pretest equivalence in Sample). This strategy is
commonly used when pretest equivalence of outcomes is given (e.g., B. Muthén et al., 2002;
van Lier et al., 2004).# Afterward, an unconditional two-part LGMM was applied to identify
distinct trajectory groups of alcohol use, followed by a conditional two-part LGMM to
improve model specification and to determine the final two-part growth mixture solution (B.
Muthén, 2004). Individuals were grouped according to their posterior probabilities of group
membership, taking class uncertainty into account and leading to unbiased model estimates.

Model selection in LGMM requires determination of the number of trajectory classes that
best describes the data. In this study, we theoretically assumed four trajectory classes as a
maximum number of distinct classes (cf. Wiesner, Weichold, & Silbereisen, 2007). The 1-,
2-, 3-, and 4-class models were compared via the Bayesian information criterion (BIC;
Schwarz, 1978) as a basic guide. Generally, the model with the smallest BIC is chosen. As
further criteria, the adjusted Lo—Mendell-Rubin likelihood ratio test (Lo, Mendell, & Rubin,
2001) and the bootstrapped likelihood ratio test (McLachlan & Peel, 2000) were applied to
test the fit of k-1 classes against k classes. In both tests a significant p value indicates that the
null hypothesis of k-1 classes should be rejected in favor of at least k classes.® Class

3We also tried to specify two-part LGMs and LGMMs as multilevel models including prevention versus control as a school-level
predictor. However, these models turned out to be too complex because of intractable numeric integration. Perhaps multilevel two-part
growth (mixture) modeling would represent an appealing approach when hardware and software are ready for such complex
specifications in the future. Apart from that, clustering of data within schools was probably not an important issue in our study.
Intraclass correlations across time points were low for both alcohol use outcomes (.01-.05), and design effects fell mostly below the
threshold of concern (range: 1.35-2.33; design effects below 2.00 are considered as negligible; cf. B. Muthén & Satorra, 1995).

In addition, we tentatively estimated paths from the intervention variable to growth factor intercepts of both model parts. In both the
two-part LGM and the two-part LGMM (assuming two trajectory classes), none of these regression coefficients was statistically
significant. Thus, we fixed paths from the intervention variable to intercepts to zero.
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prevalence (greater than 5% of the sample), class interpretability, and model stability were
considered as additional criteria to correctly specify the number of distinct trajectory classes
in the sample. Moreover, we used the entropy measure (Ramaswamy, Desarbo, Reibstein, &
Robinson, 1993) and the average posterior group membership probabilities to evaluate
classification quality. For both indices, scores close to one indicate an accurate classification
of individuals into latent trajectory classes.

Descriptive Statistics

Means, standard deviations, and values of skewness and kurtosis for the continuous
covariates and alcohol use outcomes (quantity of use among users) appear in Table 1, and
the proportions for the categorical alcohol use outcomes (use vs. nonuse) appear in Table 2.
Intercorrelations among covariates ranged between .33 ( p < .001; activity level and
approach) and —.36 ( p < .001; self-worth and social problems). In general, the likelihood to
use alcohol (prevalence) and the amount of ethanol consumed among users (quantity of use)
increased from age 10.5 to age 13, which is supported by significant slope growth factor
means in the two-part growth curve analyses described below.

Two-Part LGM of Alcohol Use

Unconditional model—We first examined the growth function for each unconditional
part of the two-part LGM separately (i.e., covariates were excluded). For the prevalence part
(u part), it was demonstrated that a quadratic growth factor model improved model fit
compared with a linear growth function, xgis? (1, N = 1,484) = 4.61, p < .05. The quantity
part (y part) was also modeled best by a quadratic growth function, ¥2(1, N = 1,125) = 0.77,
p > .20, comparative fit index = 1.00, root-mean-square error of approximation = .00. Fit
statistics of the linear model were inferior compared with the quadratic model, ¥2(5, N =
1,125) = 23.19, p < .001, comparative fit index = .76, root-mean-square error of
approximation = .06. In the entire two-part LGM, we found significant variation in intercept
growth factors for both model parts (u part: variance = 3.50, SE = 0.36, p < .001; y part:
variance = 1.27, SE = 0.18, p < .001). These intercept growth factors showed a significant
positive covariation (r = .92, p < .001). In addition, the variance of the linear slope factors
was significant for both model parts (u part: variance = 4.49, SE = 1.14, p < .001; y part:
variance = 3.94, SE = 0.96, p < .001). However, we found no significant heterogeneity in
quadratic growth factors for both model parts. Thus, these variances as well as the rest of
nonsignificant covariances were fixed to zero to facilitate model convergence. The estimated
latent growth factor means of the u part for intercept, linear slope, and quadratic slope were
0.00 (SE = 0.00; the mean of the intercept in the u part was set to zero for model
identification purposes; cf. L. K. Muthén & Muthén, 2007), 0.42 (SE = 0.57, ns), and 1.98
(SE = 0.58, p <.001), respectively. The means of the intercept, linear, and quadratic factors

S5The bootstrapped likelihood ratio test in Mplus cannot be used in conjunction with the command “TYPE = Complex.” The test was
therefore used without any adjustments for clustering of data within schools and should be interpreted cautiously, in a more
explorative manner.
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for the y part were 1.55 (SE = 0.09, p <.001), 0.89 (SE =0.51, p < .10), and 2.29 (SE =
0.56, p <.001), respectively.

Conditional model—In the conditional two-part LGM, growth factors of the y and u parts
were regressed on intervention and gender. These analyses were performed to address our
first study goal. Results revealed a positive intervention effect on linear growth factors of
both model parts. Being a member of the control group was associated with a significantly
greater rate of linear increase in the likelihood of alcohol use (B = 1.35, SE = 0.27, p <.001,
95% CI [0.83, 1.87]) and in the quantity of alcohol use (B = 0.91, SE = 0.36, p < .05, 95%
CI[0.21, 1.61]) between Grade 5 and 7. The corresponding effect size (Cohen’s d) in terms
of a difference in estimated means between intervention and control group at the last
measurement point in the y part was 0.23 (95% CI [0.13, 0.34]), indicating a small effect (J.
Cohen, 1988). Furthermore, boys had a significantly higher baseline of alcohol quantity
consumed on a typical occasion than girls (B = -0.65, SE = 0.13, p < .001), but boys and
girls did not differ with regard to the likelihood of using alcohol at pretest (B = —0.21, SE =
0.16, ns). Additionally, girls relative to boys showed a stronger linear increase in the
likelihood of using alcohol between Grades 5 and 7 (B = 0.64, SE = 0.26, p < .05). There
was no gender effect, however, on the linear increase within the quantity part of the model
(B = 0.26, SE = 0.24, ns). In preliminary analyses of the conditional model, we found no
effects of intervention and gender on quadratic growth factors. These paths were
subsequently fixed to zero in the models reported above. The estimated growth curves for
both model parts separated by intervention status (adjusted by gender) are depicted in Figure
26

Two-Part LGMM of Alcohol Use

Unconditional model—Next, we addressed our second study goal and conducted a two-
part LGMM without covariates to test for the existence of distinct developmental trajectories
of alcohol use in young adolescents. In all models the group trajectories were identified by
class-varying growth factor means and class-invariant but freely estimated growth factor
(co)variances and residual variances. The variances of the quadratic growth factors were
constrained to zero in both model parts (u and y parts), as in the previous LGM analyses.
However, as we tried to extract more than one trajectory class of alcohol use, the variance of
the linear slope factor in the y part became negative but insignificant. Thus, it was
constrained to zero in two-part LGMMs to facilitate model convergence (cf. Witkiewitz et
al., 2007).

The model fit statistics spoke for at least two distinct trajectory classes (see Table 3). The
adjusted Lo—Mendell-Rubin likelihood ratio test was not significant for three groups,
favoring a solution including two groups. The BIC was still decreasing even when a four-
group model was presumed. Finally, an insignificant bootstrapped likelihood ratio test in the
four-group model suggested a three-class model. Contradictory fit statistics in LGMM are
not a rarity. In such situations, theoretical considerations, practical implications, reasonable

60bserved and estimated categorical data proportions for prevalence of alcohol use were not available when predicting growth factors.
We therefore derived this information from models that did not control for the effect of gender on growth factors to get an

approximation.
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group sizes, and the stability of the class solutions should play a crucial role besides the
examination of fit statistics (e.g., Hipp & Bauer, 2006; Nagin, 2005). With regard to the
latter criterion, we found that the three- and four-class solutions were unstable, which can be
interpreted as a warning sign for trying to extract too many groups from the data. Log
likelihood and entropy values are presented in Table 3. Average posterior probabilities (.91
and .88) indicated a sufficient classification quality of the two-class model (Nagin, 2005).
After considering the various decision criteria discussed above, we favored the two-class
trajectory model as the most parsimonious description of the data. It was further tested
against the competing three-class model in the following analysis of conditional trajectory
models to minimize the possibility of distorted trajectory class solutions because of an
underspecified model (B. Muthén, 2004).

Conditional model—As a next step, covariates were entered into the two-part LGMM
presuming two or three classes, respectively. This allowed us to address the third, fourth,
and fifth study goals simultaneously. By using a multinomial logistic regression, class
membership (i.e., the latent class variable C) was regressed on temperament variables, social
problems, self-worth, gender, and prevention. In addition, growth factors were regressed on
prevention and gender, as in the two-part LGM (see Figure 1). Variances for the quadratic
slopes in both u and y parts, as well as the residual variance of the linear slope of the y part,
were set to zero. All other significant residual (co)variances were freely estimated but held
invariant across classes. These settings were needed to avoid model nonconvergence.

Fit indices of the conditional models (see Table 3) were not contradictory anymore and, in
sum, supported a two-class solution as the best fitting model. Entropy values improved
compared with the unconditional LGMM’s suggesting a better classification quality when
covariates were included in the model. More specifically, as in the unconditional model, the
adjusted Lo—Mendell-Rubin likelihood ratio test was not significant when testing for three
trajectories. However, unlike in the unconditional model, the BIC did not decrease when
modeling three classes. Also, the bootstrapped likelihood ratio test was not significant
anymore when testing a three-group model. Hence, we finally decided to assume two
trajectory classes of alcohol use in early adolescence (see Figure 3 and Table 4).” The
classification quality of this model, based on average posterior probabilities (.92 and .86),
was remarkable (Nagin, 2005).

The first trajectory class, labeled as a “normative class,” consisted of 80.3% of the students
(n =1,191) and was characterized by a moderate increase in the likelihood to use alcohol in
the u part and a flat increase in quantity consumed in the y part (restricting both linear and
quadratic growth factor means of the y part to zero worsened the model fit, indicating
substantial growth despite insignificant linear and quadratic trends). The second class,
labeled as a “problematic class,” consisted of 19.7% of the sample (n = 293). The growth
curves in the prevalence and quantity parts of this group were characterized by a sharp
increase, but this increase began later (and progressed even more markedly) in the quantity
part. The problematic class, compared with the normative class, had a higher intercept

7See Footnote 6.
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growth factor mean in the y part, yqif>(1, N = 1,484) = 4.64, p < .05, and a marginally
higher intercept growth factor mean in the u part, xqirf2(1, N = 1,484) = 3.45, p < .10.

As we inspected the parameter estimates of the final conditional two-class two-part LGMM,
we found various effects of covariates on trajectory class membership (C) and on class-
specific growth factors (intercept and linear slope of the u and y parts). Pertaining to the
third study goal, it was found that, of the late childhood risk factors, social problems with
peers (B = 0.65, SE = 0.30, p < .05, OR =1.92), a high activity level (B =0.33, SE =0.17, p
<.05, OR =1.39), and a strong tendency to approach (B =0.43, SE =0.18, p <.05, OR =
1.54) significantly increased the likelihood of pursuing a problematic pathway of alcohol
use. By contrast, gender (B = 0.14, SE = 0.23, ns, OR = 1.15) and self-worth (B = -0.11, SE
=0.12, ns, OR = 0.90) did not influence the likelihood of belonging to the problematic class.
With regard to the fourth study goal, binomial logistic regression also revealed that the odds
of belonging to the problematic class significantly increased for the control group (B = 0.48,
SE =0.24, p <.05, OR = 1.62, 95% CI [1.01, 2.59]), indicating that participants of the IPSY
program were underrepresented among members of the problematic user group. Hence, the
intervention, in general, decreased the likelihood of following a problematic developmental
trajectory of drinking behavior.

When examining the possible differential effectiveness of IPSY among the two alcohol use
trajectories (our fifth and most important study goal), the within-class effects of the
intervention status on slope growth factors are of primary interest (B. Muthén et al., 2002).
We found that within the normative class, the control group, compared with the IPSY group,
had a significantly stronger linear increase in the prevalence part as well as in the quantity
part (see Figure 3 and Table 5).8 Thus, IPSY successfully buffered the increase in alcohol
use on a typical occasion (in terms of both likelihood and quantity of use) for those students
who followed a normative alcohol use trajectory in early adolescence. The corresponding
effect size (Cohen’s d) in terms of a difference in estimated means between intervention and
control group at the last measurement point in the y part was 0.33 (95% CI [0.21, 0.44]),
indicating a small effect (J. Cohen, 1988). Within the problematic class, however, IPSY did
not have significant effects on the linear increase in both outcomes. Moreover, with respect
to the effects of gender on growth factors within classes, it was found that boys relative to
girls started on significantly higher initial levels regarding the quantity part in both trajectory
classes. However, girls in the normative class (compared with boys in the normative class)
displayed a significantly stronger linear increase in the prevalence part, and girls in the
problematic alcohol use class (compared with boys in the problematic class) had a
significantly stronger linear increase in the quantity part. The latter pattern of effects on
growth factors speaks for a gender-related catch-up effect in both trajectory classes, but
pertaining to different outcomes (prevalence vs. quantity) depending on group membership.

Discussion

The impact of the universal school-based life skills program IPSY on alcohol use in early
adolescence (age 10.5-13 years) was examined in a large German sample. By using a two-

83ee Footnote 6.
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part LGM, it was shown that IPSY had a positive overall effect. The program decreased the
likelihood to drink (prevalence) and reduced the quantity of drinking per occasion during
early adolescence. Moreover, considerable interindividual variability in developmental
courses of drinking behavior was detected in the data. By means of a two-part LGMM, two
trajectory classes of alcohol use were identified in early adolescence, namely, a problematic
class with a sharp increase in prevalence and quantity and a normative class characterized by
a relatively moderate increase in both outcomes. Additionally, the normative class had a
lower initial level with respect to quantity of alcohol use. Trajectory class membership was
significantly predicted by risk factors in late childhood and intervention status. Pursuing a
problematic pathway of alcohol use during early adolescence was associated with an
approaching, active temperament and social problems with peers. Participation in the IPSY
program, in general, decreased the likelihood of membership in the problematic trajectory
class. However, further analyses showed that IPSY was not effective in reducing the
acceleration of alcohol consumption for those students on the problematic developmental
pathway but significantly buffered the increase in alcohol consumption for the majority of
adolescents following a normative alcohol use trajectory. All analyses were controlled for
gender and clustering of data within schools.

Although the main goal of our study was to determine the differential impact of IPSY on
distinct developmental pathways of alcohol use, we first tested whether the intervention
exerted positive effects within a conventional single-class two-part LGM of alcohol use (B.
Muthén et al., 2002). Results of this analysis provided evidence for the general efficacy of
the universal life skills program IPSY in reducing alcohol consumption during early
adolescence. This finding is in line with prior evaluation studies of life skills programs (e.g.,
Skara & Sussman, 2003). Interestingly, the overall effectiveness applied to both outcomes of
interest. The IPSY program decreased the likelihood of alcohol use throughout early
adolescence (age 10.5-13) and thus encouraged abstinence. Also, the program buffered the
normative increase in ethanol dosages consumed on a typical occasion. The positive effect
of the intervention on ethanol intake among users can be interpreted as fostering a
responsible use of alcohol, which is considered an explicit goal of modern primary
prevention approaches (Franzkowiak, 2002). Having some experiences with alcohol use is
normative even in early adolescence, and the acquisition of risk-related expertise is often
considered a crucial developmental task (Paglia & Room, 1999). The effect size of IPSY (d
= 0.23) was at the top of the range of what can typically be achieved by universal life skills
programs (Tobler et al., 2000).

On the basis of recent research, however, we anticipated prototypical groups of young
adolescents with different levels and/or different growth rates of alcohol use for whom the
intervention might work differently. Hence, the second goal of this study was to explore
unobserved heterogeneity in drinking pathways during early adolescence via LGMM
methods. To the best of our knowledge, this was the first study addressing the above-
mentioned research question by means of a two-part LGMM approach. Our findings
indicated that the heterogeneity in drinking pathways found during mid- and late
adolescence in many prior studies (e.g., Wiesner et al., 2007) might also apply to the
developmental period of early adolescence. This assumption is corroborated by empirical
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evidence derived from other studies. For instance, a recent study (van der Vorst et al., 2009)
pointed to the existence of four distinct alcohol use classes in early adolescence (abstainers,
light drinkers, increasers, heavy drinkers). These trajectory classes might resemble the more
parsimonious description of early drinking behavior in our study (abstainers + light drinkers
= normative group; increasers + heavy drinkers = problematic group). Moreover, LGMM
analyses of Li et al. (2001) revealed two latent classes of alcohol use trajectories during
adolescence, and both trajectory groups already had clearly distinguishable levels of alcohol
use in early adolescence (cf. Flory et al., 2004). Other studies identified more than two
distinct alcohol use trajectories, but their focus was the time window of mid- to late
adolescence (e.g., Colder et al., 2002; Wiesner et al., 2007). Although it is likely to find
additional decreasing or stable consumption trajectories among samples of older
adolescents, this is less likely during early adolescence, as the majority of youth just
initiated their substance use. In the same vein, Weber, Graham, Hansen, Flay, and Johnson
(1989) suggested that there exist, in principle, a moderate increasing normative and a rapidly
increasing problematic pathway of alcohol use onset during adolescence, with the latter
trajectory being associated with problem behavior proneness. Finally, approximately 20% of
the study sample being classified on a problematic alcohol use pathway during early
adolescence seems a plausible proportion when compared with evidence from other growth
mixture studies (Flory et al., 2004; van der Vorst et al., 2009) and epidemiological studies
(BZgA, 2007; Johnston, O’Malley, Bachman, & Schulenberg, 2006). However, more
research with diverse samples (e.g., from different countries and of varying socioeconomic
background) is required before firm conclusions about the number and shape of distinct
alcohol use trajectories during early adolescence can be drawn.

The third central finding of the present study pertained to risk factors in late childhood and
associations with the identified problematic (i.e., escalating) pathway of alcohol use.
Consistent with the alcohol research literature, a dysregulated approaching, active
temperament served as predictor of this early problematic trajectory class of drinking
behavior (Clark, 2004; Tarter et al., 1999). Interestingly, having social problems in late
childhood also was an important risk factor. This might be due to several reasons. On the
one hand, social problems with peers might be symptomatic of a generalized pattern of
psychosocial and developmental disadvantage (e.g., low socioeconomic status, less
intellectual abilities, more conduct problems), which places adolescents at a higher risk for
problematic substance use (Woodward & Fergusson, 1999). On the other hand, creating
relationships with peers becomes increasingly important in early adolescence. In the case of
strained relationships with peers, the use of alcohol may provide social support in a social
niche consisting of other deviant peers (Simons, Whitbeck, Conger, & Melby, 1991).
Likewise, the consumption of alcohol might help to cope with experiences of peer rejection
and loneliness (Laurent, Catanzaro, & Callan, 1997). Conversely, self-worth in late
childhood was not related to trajectory class membership. A possible explanation could be
that general self-worth might be too global to predict concrete drinking behavior. For
instance, Rosenberg, Schooler, Schoenbach, and Rosenberg (1995) found that global self-
esteem was more relevant to psychological well-being compared with behavior. In addition,
Wild, Flisher, Bhana, and Lombard (2004) demonstrated that family and school self-esteem
were more strongly related to risk behaviors than global self-esteem. Notably, gender was
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not related to trajectory class membership. This finding contradicts some previous studies
(e.g., Chassin et al., 2002), where being male was associated with heavy drinking
trajectories from adolescence to early adulthood. However, none of these studies
investigated alcohol use from a very early age onward (age 10.5) and exclusively in early
adolescence, where drinking might also be related to onset of puberty (Windle et al., 2008).
Puberty begins a few years earlier for girls than for boys. Thus, during early adolescence,
girls might catch up with heightened initial alcohol use levels of boys, which are, in turn,
possibly caused by the heightened proneness to problem behavior in late childhood for boys
(P. Cohen et al., 1993). As a result, there might be no gender difference in the likelihood to
follow a problematic drinking pathway. Albeit the latter hypotheses are highly speculative, a
catch-up effect in the above-mentioned direction was indeed consistent with our data.

Concerning the fourth study goal, IPSY participants were underrepresented among members
of the problematic pathway of alcohol use. Thus, overall, the intervention seemed to reduce
the likelihood to engage in severe drinking patterns in early adolescence, albeit the effect
size (odds ratio) was rather small. Nevertheless, this finding points to the general usefulness
of life skills programs in reducing serious levels of alcohol use (cf. Botvin et al., 2001).

The fifth and main objective of this study was an examination of the differential
effectiveness of IPSY against the background of distinct developmental pathways of alcohol
use during early adolescence. In general, the usefulness and necessity of accounting for
more person-centered analysis strategies in evaluation research (e.g., growth mixture
approaches) was demonstrated. If we had solely relied on the initial two-part LGM, it would
not have been revealed that the universal life skills program IPSY indeed works for the
majority of young adolescents, but not for a small subgroup consistently pursuing a
problematic, probably more resistant developmental pathway of alcohol use. More
specifically, we found that IPSY buffered the increase in both the likelihood to use alcohol
and the amount of alcohol consumed on a typical occasion in those 80% of the students who
belonged to the normative trajectory class. Hence, this finding enriched the conclusions
derived from the single-class two-part LGM and revealed that the school-based life skills
program exerted positive effects, in particular, on the normative increase in alcohol
consumption during early adolescence. This is consistent with numerous studies
demonstrating the effectiveness of universal life skills programs against substance misuse
for adolescents on average risk for substance misuse (e.g., Botvin, 2000). It was shown that
the effect size of IPSY in the normative group was even higher compared with the overall
analysis (d = 0.33). Buffering the age-graded increase in alcohol use of this rather
unproblematic group is not without significance for the health care system due to various
negative consequences even of substance use within the normative range. In contrast, the
analyses of the intervention effects within the problematic trajectory class (20% of the
sample) revealed no impact of IPSY on the increase in both the likelihood to use alcohol and
the amount of alcohol consumed on a typical occasion. This finding supports the common
assumption in evaluation research that a universal prevention program might not meet the
needs of a minority of young adolescents who possess an early liability to a problematic
substance use pathway and, additionally, use alcohol from early age onward at a serious
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level (Masterman & Kelly, 2003). Such concerns have been frequently raised in the
literature, and our study is one of the first to provide empirical support for this contention.

Although this is speculative, some components of universal interventions might be
inappropriate for high-risk youth. IPSY, for instance, uses an interactive teaching approach
that enables adolescents to actively exercise the new skills acquired within the classroom
(i.e., role plays, small group activities). Our findings suggest that this approach might be
ineffective for adolescents who are on a problematic developmental pathway of alcohol use
associated with a difficult temperament and problems with peers in late childhood. In
addition, a program component that has been originally designed to alter substance-related
norms in an alcohol-naive population, like that provided in IPSY, might not work for a
subpopulation already showing advanced alcohol use. Possibly, this subgroup is in need of
an earlier, more intensive and tailored treatment compared with IPSY (e.g., interventions
involving the family; cf. Spoth et al., 2008; Tarter et al., 1999). The specific reasons behind
the ineffectiveness of IPSY for the problematic subgroup, however, cannot be clearly
identified in the present study and merit further research. We also want to remind the reader
that IPSY reduced the risk of membership in the problematic-escalating trajectory class at
least to some extent (cf. study Goal 4). This finding, interpreted in the context of results
related to study Goal 5, points to a partial effectiveness of universal life skills programs in
reducing problematic alcohol use in early adolescence. At this point we can only speculate
why IPSY lowered the likelihood of pursuing a problematic drinking pathway. Perhaps the
program’s focus on rather normative risk factors (e.g., negative peer influences) and
protective factors (e.g., self-management skills and social skills) might have exerted some
limited beneficial impact on incidents of serious alcohol use over the course of the study
period (e.g., binge drinking; cf. Botvin et al., 2001). This, in turn, might have resulted in the
positive overall effect on trajectory class membership. However, for those who consistently
followed a problematic developmental pathway of alcohol use, which was associated with
late childhood risk factors (active and approaching temperament, social problems with
peers), the intervention seemed to have no effect on the progression of alcohol use.

Findings should be interpreted in light of several study limitations. First, given the quasi-
experimental design, the risk of any selection bias has to be considered when interpreting
study findings, even though, with regard to the sampling procedure chosen, this seems
unlikely. In line with this assumption, several analyses showed that students of the
intervention and control groups were comparable concerning all outcome variables and most
covariates and sociodemographic variables at pretest. Second, in mixture modeling, mixtures
can be extracted even when no true distinct classes exist. More specifically, instead of
having been drawn from mixture of normal subpopulations, data might also have come from
a single nonnormal population distribution (Bauer & Curran, 2003; but see B. Muthén,
2003). The latter scenario, though, seems rather unlikely in our study. Both trajectory classes
fit well to theories dealing with substance use in early adolescence, are predicted by
covariates in meaningful ways, and are supported by similar findings from other studies.
Moreover, the two-part approach has considerably reduced the distributional complexity of
the alcohol use outcomes, possibly leading to more trustworthy classes based on true
mixtures. Nevertheless, cross-validation of our findings is important. Third, the measures
used in this study were based on adolescent self-reports. It is possible that reliance on a
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single informant has introduced some bias into the study findings. Fourth, the follow-up was
limited to 2 years after the posttest. Additional follow-up data are needed to determine the
long-term durability of the positive program effects on alcohol use and should include
measures of other dimensions of drinking behavior more germane to older adolescents (e.g.,
binge drinking). Furthermore, a broader range of risk factors should be assessed to examine
possible causes of differential program effectiveness more thoroughly.

Nevertheless, this study made a significant contribution to the knowledge concerning
heterogeneity in drinking behavior in early adolescence. Study results highlighted the
importance of accounting for early developmental pathways of alcohol use, including related
late childhood risk factors when evaluating existing interventions and designing future
universal or selective treatments. The usefulness of methods that integrate variable- and
person-centered analyses (e.g., two-part growth mixture models) was thereby demonstrated.
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Figure 1.
Path diagram describing the postulated effects of covariates on class membership and

growth factors within a two-part latent growth mixture model of alcohol (Alc) use. Top
portion of the diagram depicts the prevalence part (u part); the bottom portion depicts the
quantity part of the model (y part). C is a latent class variable that influences the growth
factors (intercept, linear slope, quadratic slope) of both model parts and is regressed on late
childhood risk factors, gender, and intervention. Growth factors (intercept, linear slope) of
both model parts are regressed on gender and intervention; however, the intercept of the
prevalence part (1U) and the intercept of the quantity part (1Y) are not regressed on
intervention because of pretest equivalence (cf. Footnote 4). Because we found no effects of
intervention and gender on the quadratic slope of the prevalence part (QU) and the quadratic
slope of the quantity part (QY), these paths are fixed at zero. Linear and quadratic slope
factor loadings for both model parts are fixed at 0, .20, .60, and 1 (linear trend) and 0, .04, .
36, and 1 (quadratic trend), taking the uneven spacing between time points into account and
representing the average linear and quadratic growth of alcohol use between ages 10.5 and
13. SU = linear slope prevalence part; SY = linear slope quantity part.
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Estimated growth curves of alcohol use for the final conditional two-part latent growth
model separated by intervention status: (A) prevalence part and (B) quantity part. Only the

quantity part is adjusted by gender. See Footnote 6.
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Estimated growth curves of alcohol use for the final conditional two-part latent growth
mixture model assuming two trajectory classes of alcohol use: (A) prevalence part and (B)
quantity part. Growth curves are separated by intervention status. Only the quantity part is

adjusted by gender. See Footnote 6.

J Consult Clin Psychol. Author manuscript; available in PMC 2014 August 05.



Page 28

Spaeth et al.

(¥8Y'T = N) ajdwies [ny ay) U0 paseq aJe Sa1eLIBA0D J0) SUBSW PaAISSqO "6G9 = U ‘y aWI] ‘ZeG = U ‘€ awl] ‘GGG =U
‘ZaWI] ‘Z09 = U ‘T awi] :sazis ajdwes Buimoljoy syl ui Bunynsal ‘eyep Buissiw ou Buiaey pue julod awiy JuaiInd ayy Je joyodfe Buisn asoy) 104 paandwod alem QT/swelb ul joueyls 10) sueawl panlasqo "aloN

200- 880 6L€ V67 7wl

260 77T 87 62¢ gowiL

190 10T 187 05T zowil

020 660 95T 6T TowlL
o._u\mEm_m ul joueyig
Ll €20 TL0- 060 29V (T 8w L) yuom-yjas
69 ST 871 v€'0 Ge'0 (T awrl) swajqoud [ero0s
99" LT0- 8T°0- 190 €97 (T swi 1) yoeoiddy
1. 87'0- vT0 .0 OF'T (Town L) |9n9] AnAnoY
D SSOLNY SUMXS dS W a|qelrep

(s198n Buowy asn 4o A1uend) sawoanO asn |04V pue SalBLIRAOD SNONUIU0Y 10) Sa1s1elS aAndiiosag

T alqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2014 August 05.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Spaeth et al.

Table 2

Proportions for the Categorical Alcohol Use Outcomes (Use vs. Nonuse)

Alcohol use  Students (%)

Time 1
Time 2
Time 3
Time 4

43
48
57
74

Note. Observed proportions of alcohol users were computed for those having no missing data at the current time point, resulting in the following

sample sizes: Time 1, n = 1,398; Time 2, n = 1,163; Time 3, n = 1,038; Time 4, n = 894,

J Consult Clin Psychol. Author manuscript; available in PMC 2014 August 05.



Page 30

Spaeth et al.

1S3} 0138 POOYI|9X1] UIgNY—{|9pUSIN—0T paisnipe = 147 YN [PV ‘s3] onres pooytjai| paddensiooq = 1419 ‘Adous = 3 ‘pooyijai) 6o = 77 ‘UoLalLID uoliewIoul UeisaAeg = D1g 310N

9/ =d lz=d 69 60T8- €LV9T 4
g6 =d ¢r=d G/ €808- 68597 Lz =d 700°>d 29 TST8-  L0S9T €
G0 >d 700'>d 69" GbT8- GLG9T 70°>d T00'>d G9° G0Z8- €9S9T [
6v28- 25997 6878- 18991 T
LdTdNT by 1d1g 3 11 ol 1dTdNT by 1d1g 3 1 olg  sse|n

PPOL [eUORIPUOD

BPOW [eUo1TIpusoUN

NIH-PA Author Manuscript

€9l|qel

NIH-PA Author Manuscript

(SI9POIAl [RUOIIPUOD PUE [RUOIIPUOIUN)

s [0Y02|V 10 sasse|D Alo10alel] 1no- 01 dn BuILINSSY S[SPOIA 2JNIXIAl YIMOIS) Jus1eT] Led-0Mm] 10 Alfend) uonesyisse|d pue sonsnels 14

NIH-PA Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2014 August 05.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Spaeth et al.

Table 4

Growth Factor Means of Two-Part Latent Growth Mixture Model Assuming Two Trajectory Classes of

Alcohol Use
Normative group (n =1,191) Problematic group (n = 293)
Growth factor M SE M SE
u 0.00 0.00 065t 0.35
su -0.33 0.55 215t 1.55
Qu 299** 0.56 1.04 1.60
Iy 160" 0.11 2.30%* 0.28
SY 0.70 0.57 0.48 2.00
QY 0.65 0.55 7627 1.93

Page 31

Note. U = intercept prevalence part; SU = linear slope prevalence part; QU = quadratic slope prevalence part; I'Y = intercept quantity part; SY =
linear slope quantity part; QY = quadratic slope quantity part.

T
p

*
p

Fk

<.10.
<.01.

p <.001.
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