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This compelling study clearly illustrates what many of us have long been saying, though not
always as thoroughly or as convincingly, that adolescent drug use is a developmental
phenomenon. Dodge et al. show how early influences work through different systems over
time, from the individual through parenting and peer relations and back to individual drug
use. That adolescent drug use is a significant national problem has not been in question for
decades; that externalizing behavior, ineffective parenting, and association with deviant
peers are risk factors for adolescent drug use is not new; and that carefully conducted
longitudinal research is essential for advancement in the understanding of developmental
processes has long been a fact in our science. What is new and important here, for both
developmental scientists and addiction researchers, is the demonstration of how risk factors
from different systems gather together sequentially across a 13 year period, how they
interact systematically over time, and how each potentiates and directs earlier risk factors to
set the stage for the high likelihood of adolescent use of illicit drugs. This clear explication
of cascading effects as “the stuff of development” helps us see why we need to pay as much
attention to developmentally distal influences as we do to developmentally proximal ones. In
this commentary, we offer thoughts about some of the many strengths and contributions of
the Dodge et al. study, as well as about future considerations building on this study.

Cascading Effects
The cascading effects conceptualization that is appropriately center-stage in this study is of
critical importance. Masten and her colleagues (2005) have been instrumental in bringing
forth this conceptualization to help understand how development builds on itself, for better
and worse, and how pathways reflect temporal and perhaps causal flow across domains.
Dodge et al. take it all further by providing an integration of dynamic relations across
multiple domains across childhood and adolescence. In testing their model, the authors find
that each step in the developmental sequence increases the predictive value of the preceding
step. In other words, adding constructs that are increasingly proximal to the outcome makes
the distal measures more informative. Each step in the developmental sequence provides
unique opportunities for moving toward or away from substance use, for continuing on a
risky path or moving onto a less risky one. Based on this study, the work of Masten and
colleagues, and that of others, an easy prediction for us is that dynamic cascading
conceptualizations and empirical efforts will continue to yield important advances about
how developmentally distal and proximal influences across different domains work together
to contribute to problematic and salutary outcomes.

Address correspondence to John Schulenberg, Institute for Social Research, University of Michigan, Ann Arbor, MI 48106-1248..

NIH Public Access
Author Manuscript
Monogr Soc Res Child Dev. Author manuscript; available in PMC 2010 December 1.

Published in final edited form as:
Monogr Soc Res Child Dev. 2009 ; 74(3): 121–130. doi:10.1111/j.1540-5834.2009.00544.x.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Compelling Framework and Meticulous Model Testing
Praise and emulation are deserved for how Dodge et al. set up and conducted their model
testing. The mediated models, guided by the dynamic cascade conceptualization, include
hypotheses from previous research along with coercive social learning theory, transactional
model, and cumulative risk model. The use of PLS appears to have some important features
for a study as comprehensive as this one. Data reduction was necessary, but the wide range
of relevant variables to be included was not conducive to a typical factor analysis/structural
equation modeling approach. PLS allows for the creation of composite variables that
maximally relate to the outcome without assuming they all indicate a single cause. This
allowed the researchers to include indicators of broad categories of developmentally relevant
variables such as sociodemographic risk or early parenting risk without meeting the usual
requirement of high intercorrelations among the variables within a category. The use of an
index rather than a factor based construct is an important contribution of this study.
Essentially, this approach is one in which the variables within the index are viewed as
sufficient but not necessary for a given outcome.

Age of onset of substance use is important in terms of substance use etiology and
consequences (Maggs & Schulenberg, 2005), and Dodge et al. do well by testing for
variation in magnitude of the predictors as a function of age of onset. They found few
significant interactions, but what they did find was quite interesting, particularly the
differential effects of peer influence on substance use initiation. Several indicators of peer
substance use measured in grades 6 and 7 showed greater prediction of initiating substance
use by Grade 7 than of later initiation. This may reflect that peer influences are more
contemporaneous and that they shift quickly across adolescence.

Another important aspect of the testing strategy was to examine potential gender
moderation, whether the parameters were different for boys and girls. They found that
parameters did not vary by gender, consistent with what others have found in terms of
family, peer, and individual risk factors being invariance across gender and also race/
ethnicity (e.g., Pilgrim et al., 2006). Particularly because many of the predictors of substance
use in this model are commonly thought to predominate in boys (externalizing behavior,
conduct problems), it is important to note that the results of this study indicate that such
behaviors, when present in girls, represent equal risk for later substance use. Thus, although
it is often the case that means vary across important subgroups, relations among variables
often do not.

To pull it all together, the authors test alternative models specified a priori. The accepted
final model yields an integrated and parsimonious model of the dynamic cascades across
time and domains. The authors recognize that they could improve the fit of this model by
adding paths, but they resist and instead remain with the a priori model. This is an infrequent
but admirable approach, and avoids the dangers of over-fitting models (e.g., by capitalizing
on chance, the accepted model may not generalize). On the other hand, we are curious about
what paths in the accepted model could be freed to improve the model fit, for they likely
would yield important information about additional mediation and direct effects.

Pattern centered approach important for recognizing, and better yet, embracing the
heterogeneity of pathways. Chapter 12 is important on a practical level because, as the
authors note, clinical decisions are made on a case-by-case assessment of risk factors facing
a child. Such a decision process may be justified given the consistent increase in probability
of substance use with each additional risk factor. Person-centered analyses also reveal that
the opposite is true; children on a high-risk track can move to a lower-risk track via the
absence of one or more risk factors in their developmental sequence. Such analyses
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illustrate, on the level of individual trajectories, that distal risks do not determine eventual
outcome. Heterogeneous pathways result from a single starting point.

Overall, this study provides an excellent “macro framework” for future studies of the
development of conduct problems and substance use. Their review facilitates location of
where a smaller, more in-depth study fits in the macro framework. For example, a study of a
particular age group or of one or two links in the cascade model could be appropriately
imbedded in the context and developmental framework provided here, enriching that study
and elucidating its contribution to our understanding. Relatedly, as part of their review, the
authors organized the literature to reveal those areas that have been substantially researched
and those in which there is relatively little work to date. This creates a clear agenda for
future research, highlighting those areas of the development of substance use in which more
research is needed in order to understand the fully context of how these problems may
develop. Specifically, the authors have pointed to important future directions such as the
need to include more biological variables, or look for additional moderators and/or
mediators in order to build upon the framework they have drawn out.

Heterotypic Continuity and Measurement Equivalence
In their dynamic developmental approach, Dodge et al. make it clear that the manifestations
of underlying constructs – such as ineffective parenting, externalizing behavior, peer relation
difficulties – shift over time. More generally, adaptation and maladaptation tend to be
continuous across time, while many of the activities and behaviors associated with
adaptation tend to be discontinuous (e.g., Allen et al., 2005; Cicchetti & Rogosch, 2002;
Moffitt & Caspi, 2001; Rutter, 1996). This reflects heterotypic continuity (continuity in
underlying purpose or function, but discontinuity in manifest behavior over time), which is
distinguished from homotypic continuity (continuity in both) and functional discontinuity
(manifest behavior remains continuous but purpose or function shifts over time)
(Schulenberg et al., 2003). The particular emphasis by Dodge et al. on how ineffective
parenting and peer relation difficulties shift with development of the target child is an
important contribution of this study, both in terms of theoretical acknowledgement and
empirical approach. And this reflects a larger and quite thorny measurement issue for
developmental scientists conducting long-term longitudinal research. As a science, we are
reasonably clear on the understanding of the importance of measurement equivalence, the
extent to which a given construct is being measured in the same way over time (e.g.,
Nesselroade & Estabrook, 2009). Thus, without establishing measurement equivalence, it is
difficult to know the extent to which any change we see over time relates to change in the
construct versus change in the way the construct is measured. But this makes sense only
when one assumes homotypic continuity, for measurement equivalence gets quite tricky for
heterotypic continuity. How to handle the measurement of cross-individual and cross-time
differences in manifest behavior of common constructs is receiving some attention (e.g.,
Nesselroade et al., 2007), but much more is needed. Thus, this study helps both in giving the
matter conceptual attention and working through out empirically.

Developmental Transitions
The authors give some attention to developmental transitions, beginning their study with the
transition to school, and having the outcome (initiation of illicit drug use) span the transition
into and across adolescence. The point is made that transitions are useful periods to include
in developmental studies because they can engender instability allowing for variation of and
covariation among constructs. Indeed, developmental transitions offer needed vantage points
for addressing issues of continuity and discontinuity (Cicchetti & Rogosch, 2002; Rutter,
1996; Schulenberg & Zarrett, 2006). Especially when studying developmental cascades,
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which reflect to some extent continuity (e.g., bad circumstances set the stage for other bad
circumstances), transitions are important to consider because they can interrupt ongoing
person-context interactions and thus serve as turning points for better or worse. At the same
time, transitions can contribute to continuity by serving as proving grounds that help
consolidate and strengthen ongoing behavioral and adjustment trajectories for better and
worse (Schulenberg & Zarrett, 2006). Thus, internal and social context transitions can
potentiate or divert ongoing cascading influences, setting the stage for stronger or weaker
developmentally distal effects. Greater attention to developmental transitions is needed in
cascading studies.

The Measurement of Adolescent Drug Use
Dodge et al. resist a common practice of combining alcohol, tobacco, and illicit drugs into a
composite measure, arguing that to do so might mask important developmental and
ecological linkages to substance use onset. As they state, alcohol, cigarette, and illicit drug
use show distinct patterns in terms of timing of onset, escalation, and decline across
adolescence and into young adulthood; and these different substances show distinct
historical trends in terms of peaks and declines (Johnston et al., 2009). Focusing only on
illicit drug use (including marijuana, cocaine, heroin, inhalants, and other illicit drugs) does
have advantages given the purposes of this study, and combining illicit drugs into a
composite measure makes good sense, though it is noteworthy that marijuana use typically
accounts for most of the illicit drug use. For example, based on the 2008 national
Monitoring the Future (MTF) survey of 12th graders, the prevalence rate for lifetime use of
any illicit drug (including inhalants) is 49.3%, whereas the prevalence rate for lifetime use
of marijuana is 42.6% (Johnston et al., 2009). But not including tobacco and alcohol use (as
distinct measures) does represent a missed opportunity. Tobacco and alcohol use typically
precede illicit drug use, though many who use tobacco and alcohol do not continue on to
illicit drug use. Understanding what, in terms of developmental cascades, contributes to
crossing the line into illicit drug use is important for future research.

The decision to focus on lifetime use – that is, onset of illicit drugs – was partly a function
of the inconsistent measurement of substance use across adolescence; thus lifetime use was a
common denominator. Measurement issues aside, the first use of illicit drugs is obviously
very meaningful. Most young people who try an illicit drug (which is typically marijuana)
report using illicit drugs (again, typically marijuana) more than once or twice. For example,
based on the 2008 national MTF survey of 12th graders, considering only the 42.6% who
report any lifetime use of marijuana, less than one-fourth of them (23.9%) use it only once
or twice; thus, over three-fourths move beyond the “just trying it” phase, and indeed, nearly
a third (32.6%) report using it 40 or more times in their life time (Johnston et al., 2009). No
doubt, initiation of illicit drugs is a problem and thus worthy of the in-depth attention it
received by Dodge et al. Future analyses, however, would benefit by examining the deeper
end of illicit drug use, including frequent use of marijuana and other harder drugs.
Distinguishing between first use and more consistent and heavy use is important
etiologically and likely has different developmentally distal and proximal risk factors.

Extending the Framework and the Research
The Dodge et al. study does well in embracing the complexity inherent in the understanding
of human development, and equally well in taming the complexity, theoretically and
empirically, so as to make it feasible. As we discussed above, their model justification, set
up, and testing are admirable, and indeed the “macro framework” of the study can be useful
for locating other studies. Of course, the framework can and should be extended in
numerous ways. In particular, as the authors discuss, more attention should be given to
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biological aspects of conduct problems and substance use, specifically potential genetic
contributions. Genotype is increasingly viewed as an important moderator in the effects of
environment on the development of psychopathology including conduct problems and
substance use (Rutter, Moffitt, and Caspi, 2006). Functional polymorphisms of the COMT,
MAOA, and 5HTT genes have been implicated in the development of alcoholism (for a
review, see Enoch 2007). Genotype, particularly MAOA genotype, has also been implicated
in the development of conduct problems (e.g. Caspi et al 2002; Foley et al 2004; Haberstick
et al 2005). The research to date has indicated that genes are especially important in
predicting externalizing disorders in the context of environmental adversity (Hicks et al
2009). The Dodge et al. model identifies several sources of environmental risk for the
development of substance use and conduct problems, including poor parenting practices and
sociodemographic risk. The contributions of these environmental factors may be further
clarified with the addition of genetic information, perhaps allowing for the understanding of
how specific subgroups are more or less affected by environmental influences, depending on
their genotype.

The influence of parents and peers on substance use and conduct problems is indisputable,
but a third important set of contextual influences involves the school (e.g., Bachman et al.,
2008). School influences dovetail with parental influences and often serve to structure peer
influences. Indeed, without much extension of the model, one could easily imagine how
difficulties and successes in school fit into the dynamic cascading process. A related
extension of the framework is to include predictors that span further into middle and high
school to capture the dynamic interactions that likely escalate further into adolescence
(which would correspond with more of a focus on onset and escalation of more frequent
illicit drug use mentioned above).

It is a truism, though one worth pushing on, that one can either conduct a large scale study
with a large representative sample and survey measurement or a smaller scale study with
more intensive measurement necessary to get at developmental mechanisms. To advance
developmental science and the study of addictions, doing both, or finding a way to combine
both effectively (e.g., Curran & Hussong, 2009), is needed. This is especially true for the
vein that Dodge et al. have struck. Dynamic cascades are likely to be moderated by not just
sociodemographic characteristics, but also individual characteristics; large representative
samples allow for more in-depth consideration of pattern-centered analyses to discover
common and unique pathways, resilience, and multifinality (Cicchetti & Rogosch, 2002;
Schulenberg & Zarrett, 2006).

Conclusions and Implications
This study joins a growing list of conceptual and empirical efforts that examine adolescent
drug use as a developmental phenomenon (e.g., see Brown et al., 2008; Chassin et al., 2009;
Maggs & Schulenberg, 2005; Masten et al., 2008; Zucker, 2006). As is clearly recognized,
understanding the etiology and course of substance use from early on, as well as the
contextual covariates and influences, is essential for designing effective interventions.
Indeed, interventions that build on a developmental and contextual foundation, focusing on
the social and individual mechanisms that set the stage for optimal development, can be
successful in reducing adolescent drug use and related problems (e.g., Hawkins et al., 2009;
Kellam et al., 2008). Dodge et al. discuss some useful implications for targeted intervention
efforts, and more generally, one can see through this study the power of prediction that
comes from thorough longitudinal screening; at the same time, given the unique
contributions of more developmentally proximal cascade effects, early interventions alone
are likely to be insufficient.
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In sum, the authors present an elegant model of cascading influences, taking us from early
parenting difficulties up through substance use initiation in adolescence. They highlight the
major roles of early behavior problems and of parenting and peer problems that occur in
early childhood and adolescence. They take their results further by demonstrating invariance
in the relationships by gender and by demonstrating the informative heterogeneity of
individual trajectories that underlie these results. The authors understand that not all the
important components are included here and that other sequences and pathways are likely.
Science will move forward to include other components and pathways to provide a fuller
understanding of the complex net of influences on adolescent drug use that is very much
needed. What will last from this study is the imagery of the underlying process – dynamic
cascades – representing how developmentally distal and proximal influences across different
domains work together to direct and potentiate each other toward a likely but not pre-
determined outcome. Theoretically and practically, this is the major contribution of the
Dodge et al. study. Those of us who talk with parent and community groups and policy
makers have seen a common fear that adolescent drug use “comes out of nowhere,” that
there are lurking contemporaneous forces over which we have little control.
Developmentally informed addiction researchers and developmental scientists know this to
be untrue. And to help show it is untrue, we now have the Dodge et al. study, giving us a
compelling illustration of how adolescent drug use comes from known developmentally
ordered forces.
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