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Scope of the Problem

Estimates of the total overall costs of substance abuse in the
United States, including productivity and health- and crime-
related costs exceed $600 billion annually (National Drug
Intelligence Center 2011). This includes approximately
$181 billion for illicit drugs, $193 billion for tobacco, and
$235 billion for alcohol. In the USA, the root cause for 25 %
of the total deaths can be attributed to substance abuse
(Kochanek et al. 2011). The most commonly used drug
among American youth is alcohol. Alcohol, the most com-
monly used drug among American teenagers, kills youth
6.5 times more often than other drugs of abuse (Rehm et al.
2009). And in the larger population, a death toll of nearly
10,000 can be attributed to chronic alcohol abuse within a
timeframe of 1 year. Drug consumption of all types generally
begins during adolescence; by 13 years of age, over 30 % of
teens report having used at least one illicit substance
(www.monitoringthefuture.org). As staggering as these num-
bers are, they do not fully describe the breadth of destructive
public health and safety implications of substance abuse, such
as family disintegration, loss of employment, failure in school,
domestic violence, and child abuse, as well as the association
of substance abuse with risky sex, HIV and other sexually
transmitted diseases, heart disease, and cancer.

In response to the gravity of this issue, hundreds of
millions of research dollars have been spent on preventive
intervention programs aimed at curbing high-risk behaviors,
such as substance abuse. At the National Institutes of Health
(NIH) alone, $1,674 million was spent in 2010 on substance
abuse; more so than any other neurobehavioral disease.
Despite this enormous amount of scholarly effort, however,
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most prevention research on substance abuse has neither
focused upon, nor sought to ameliorate generative and
oftentimes malleable mechanisms (e.g., neurocognitive
deficits, stress reactivity) in substance abuse and related risk
behaviors. In effect, although some recipients of prevention
programming engage positively and achieve long-term success
across multiple domains of functioning, many others respond
less favorably, showing a trajectory toward onset and escala-
tion of behavioral maladjustments, drug use initiation and
escalation, lack of intervention engagement, and persistent
intervention resistance. This problem has led to calls by many
(National Research Council and Institute of Medicine 2009;
Sloboda and Bukoski 2003) for a multiple-systems transdisci-
plinary approach that incorporates perspectives from fields
such as genetics, neuroscience, developmental epidemiology,
contextual behavioral science, environmental sciences, and
clinical practice. Such an approach is crucial if we are to
significantly advance scientific knowledge and the develop-
ment of successful interventions in this area. Translation of
findings on etiological underpinnings of substance abuse and
related behaviors will lead to a better understanding of the
significant impact of the social and physical environment on
neurogenetic systems in ways that will inform development of
personalized prevention approaches.

National Scientific Conference Sets the Stage

To address these outstanding issues, a select group of 65
senior investigators, federal administrators and early career
scientists attended a 2-day conference (April, 2012) funded
by an NIH National Institute of Nursing Research grant
(Dr. Diana Fishbein, PI), entitled “Advancing Transdisciplinary
Translation for Prevention of High-Risk Behaviors.” The goal
was to develop an infrastructure and research agenda for de-
veloping a large-scale transdisciplinary program of research to
translate existing knowledge into effective population-wide
prevention of risk behaviors, including drug abuse. A diverse
array of scientific capabilities and disciplines was represented
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to enhance the potential to move the field forward in significant
and innovative ways. The meeting focused on increasing com-
munication among scientists who are already investigating
disparate aspects of high-risk behaviors but who have yet
to achieve an integration of perspective and approach.
To facilitate the transfer of information via identification
of outstanding issues and cross-cutting collaborations, the
agenda included ample discussion geared toward the genera-
tion of specific action steps designed to enable the field to
accomplish these goals (see http://www.ttpr.org/ for proceed-
ings and related materials). As the development of both
this Special Issue and the conference agenda occurred
simultaneously, they were reciprocally influential in helping
to establish the parameters for this growing national initiative.

The Need for a New More Encompassing Model

There is pervasive (albeit not all inclusive) agreement that
individual differences in risk for substance abuse can only
be thoroughly understood by recognizing that human behav-
ior is a reflection of genetic and neurobiological mechanisms
that are sculpted and dynamically impacted by socio-
environmental factors (see Fig. 1). Interactions between these
underlying mechanisms and exposures to a nurturing versus
adverse environment bias developmental trajectories toward
favorable or psychopathological outcomes, respectively. For
example, there is evidence that certain genetic variants in
dopaminergic systems may increase risk for substance abuse
(Le Foll et al. 2009), possibly through alterations in decision-
making ability, novelty seeking, and other cognitive and be-
havioral traits (Lusher et al. 2001; O’Sullivan et al. 2009).
Additionally, environmental factors (such as stress differen-
tially impacting individuals with and without these genetic
variants) contribute to different outcomes (Brody et al. 2012;
Caspi et al. 2003; Enoch 2011). Importantly, neural dys-
functions that often underlie behavioral problems like
substance abuse, regardless of their origins, are often prevent-
able and to some extent malleable. Targeted psychosocial-,
educational-, and technological-based interventions may
strengthen or compensate for cognitive and emotional
regulatory processes (and their neural substrates) that often
accompany and antedate substance abuse (Diamond and Lee
2011; Hermann and Parente 1996; Klingberg et al. 2005;
Manchester et al. 1997; Riggs et al. 2006; Shaywitz et al.
2004). Such findings have direct implications for design-
ing interventions to prevent substance abuse and, thus, have
extraordinary potential significance for mental and public
health policies.

To achieve an understanding of mechanisms of behavioral
change, it is critical to incorporate basic science knowledge
into developmental psychology and social science models,
such as the broad research model illustrated in Fig. 1. The
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transfer of information from the basic sciences to the
science/practice of prevention and back again, however, has
been sluggish at best and nonexistent in many areas. As a
result, there are few attempts to test comprehensive models of
substance abuse informed by a range of relevant behavioral
sciences. Moreover, few studies have focused on the function-
al moderators of intervention responsivity using measures
shown to be sensitive and specific to the underlying generators
of behavior. And even fewer studies have sought to identify
mediators of intervention effects, such as focusing on gener-
ative, yet malleable, neurobiological systems. In general,
channels of communication to increase familiarity with and
appreciation for these seemingly divergent perspectives and
methods among disciplines are poor and not well incentivized.
Also, the basic and prevention sciences rarely address mech-
anistic issues in ways that are directly pertinent to one another.
There is also a systematic failure of new scientific information
to reach individuals, practitioners, communities, health care
systems, and policymakers in a timely and interpretable man-
ner to design or implement impactful programs (Dougherty
and Conway 2008).

A program of research that utilizes transdisciplinary
concepts and methods to achieve translational goals thus
has potential to fill critical gaps in prevention science and
practice. The complementarity of merging these methods and
goals is exemplified in their definitions, largely but not
exclusively proffered by NIH (Choi and Pak 2000).
Transdisciplinary research requires synthesis of perspec-
tive and approach in terms of developing a common
research question, sharing and borrowing methods, creating a
common conceptual framework, and either learning each
other’s disciplinary language or creating a new common lan-
guage. In essence, disciplines or capabilities should be not be
compartmentalized, with investigators performing different
aspects of the work or contributing a particular capability.
Rather, there should be a true integration of thought.

Translational research has been defined as the process of
applying discoveries generated during research in the labora-
tory and in preclinical studies to the development of trials
and studies in humans [as well as the process of apply-
ing bedside observations to inform benchtop discoveries]. It
is also research either directly aimed at enhancing the
adoption of best practices in the community, or contribut-
ing to eventual applications at a later point along the “transla-
tional pathway.” It should be noted, however, that the
literature has differentially defined Type 2 with some empha-
sizing clinical trials, medical care practices, and the need for
studies to employ “controlled environments.” This Special
Issue focuses instead on preventive intervention and
policy development, implementation, evaluation, and re-
finement in a variety of settings (including community and
population level) based on the needs in the field of substance
abuse prevention.
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Fig. 1 Transdiscipinary translational prevention: Research model

Premise for this Special Issue

Significant gaps exist in our knowledge regarding malleable
factors that moderate and mediate intervention outcomes
due to the lack of communication among scientists investi-
gating disparate aspects of the substance abuse issue. As a
result, the transfer of information among disciplines has
been slow and, more often than not, many years elapse after
evidence accumulates to demonstrate a program’s ineffec-
tiveness before it is discontinued. Thus, although some re-
cipients of prevention programming engage positively and
achieve long-term success across multiple domains of func-
tioning, many others respond less favorably, showing a
trajectory toward onset and escalation of behavioral malad-
justment, chronic relapses, lack of intervention engagement,
and persistent intervention resistance. Because the factors
underlying favorable and poor responses to extant interven-
tions remain largely unknown, even “successful” programs,
which at best have moderate efficacy, have limited clinical
utility and appeal to end-users. One cumulative effect is that,
in spite of considerable enthusiasm for prevention in com-
munities, key players and their expert advisors lack the
knowledge base and resources to implement impactful
programs.

Identifying mechanisms of intervention outcomes will en-
hance understanding of what promotes or interferes with
favorable outcomes; i.e., what works best for whom and
why? Understanding such mechanisms will lead to improved,
more targeted interventions for more persons and eventually
sizably better outcomes in those who are less amenable to

conventional approaches. Development, implementation, and
refinement of the resultant science-based interventions in dif-
ferent populations and settings can then enhance etiology
(backward translation) for more complete comprehension of
underlying mechanisms of therapeutic outcomes for sub-
groups or individuals. The ultimate goal is that, through a
transfer of knowledge from etiology to practice and back to
etiology, public health strategies and policies will be increas-
ingly responsive and effective, thereby exerting greater re-
ductions in drug abuse and related risk behaviors.

Topics of the Special Issue

This Special Issue seeks to explicate the relevance, operational
feasibility, and utility of a Transdisciplinary Translational
Model to address issues pertinent to prevention of drug abuse
(and its cognitive, emotional and behavioral antecedents) by
demonstrating ways in which integrative techniques can elu-
cidate mechanistic effects and moderators of intervention
responsivity. This Special Issue and the NIH funded
Conferences as well as a forthcoming monograph and website
are all designed to promote cross-fertilization in the field of
substance abuse prevention by stimulating interest in areas of
expertise that cross the translational spectrum of behavioral
research. Over time, it will be critical for this program of
transdisciplinary translational research to address the afore-
mentioned gaps in prevention research by identifying common
ground and priorities, stimulating communication, sharing
etiological findings, applying multilevel methodologies to
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analyzing integrated datasets, and determining ways in which
collaborative investigations can lead to a better understanding
of mechanisms of behavioral change. Ultimately, such pro-
grams of research will inform prevention practice and policy,
potentially resulting in extraordinary cost savings and im-
proved quality of life.

To invigorate transdisciplinary translational prevention
science focused on substance abuse, the first three sections
of this Special Issue highlight significant strides recently
made toward identifying factors that moderate and mediate
intervention outcomes. The first section presents innovative
reanalyses of datasets from existing, traditional prevention
clinical trials to determine how underlying mechanisms
correlate and interact to promote or interfere with response
to preventive interventions. Liu et al. (2013) demonstrate
how efficacy research can inform developmental science as
well as the potential for untargeted long-term benefits of
prevention consequent to altering developmental trajecto-
ries. The following two articles address the role of executive
cognitive functioning (ECF) in substance abuse. Pokhrel et
al. (2013) present findings that support the notion that ECF
subserves self-regulation of behavior and, as a result, directly
influences risk for substance abuse. This information may be
important in designing or refining school-based programs.
Pentz and Riggs (2013) test the role(s) that ECF may play,
not only in substance use etiology, but also in propensity for
exercising and obesity. Both articles allude to the potential for
interventions that more directly target these processes to exert
a preventive effect (Pokhrel et al. 2013).

The second section of the Special Issue focuses specifi-
cally on integrating neuroscience into prevention research.
A common goal of these papers is to equip prevention
researchers with terminology, references, success examples
and resources to examine the neurobiological underpinnings
of not only the etiology of substance abuse but also the
mechanisms of intervention efficacy. Whitten (2013) pro-
vides an instructive overview of neuroimaging techniques
and their import to research that seeks to elucidate mecha-
nisms in cognitive, emotional and behavioral antecedents
and underpinnings of substance use. She highlights specific
ways in which neuroimaging may be used to inform both
prevention research and the development of more effective
interventions. Other contributors have taken a developmen-
tal approach by differentiating between periods of adoles-
cence (Eldreth et al. 2013) and young childhood (Bruce et
al. 2013). Certain neural systems that are essential to resil-
ient development are outlined within the context of preven-
tion research and practice, including the hypothalamic—
pituitary—adrenocortical system (Bruce et al. 2013) and the
interacting influences of self-regulation, reward reactivity,
and emotion (Eldreth et al. 2013).

The third segment of the Special Issue presents analytic
approaches that are nontraditional in prevention science but
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offer high potential to unveil developmental influences that
facilitate or even result from intervention including systems
science methods (Clark et al. 2013; Hassmiller Lich et al.
2013; Prado et al. 2013; Ridenour et al. 2013) and within-
person idiographic processes (Ridenour et al. 2013).
Ridenour et al. (2013) explore the use of intensive within-
person lines of research to understand idiographic processes
related to development and differential intervention re-
sponses. Hassmiller Lich et al. (2013) discuss application of
analytic approaches with potential to capture a “cells to soci-
ety” systems perspective; in particular, a systems sciences
approach to problem solving and methods equipped to handle
complex relationships and their evolution over time. Prado et
al. (2013) investigate the role of subtypes of family character-
istics in differential intervention responsivity. Neuroimaging
(MRI) methods are discussed by Clark et al. (2013) with
respect to the ability to identify structural and functional
characteristics that may predict substance use disorder risks
and effects, as well as to guide efforts to identify preventive
intervention targets and outcome indicators. These methods
were highlighted in recognition that multiple theoretical and
methodological levels (i.e., from neurological to social and
environmental) need to be understood in an effective and
scientifically sound manner. In all cases, authors offered con-
crete ideas about how their work could translate into interven-
tion services to advance conventional prevention strategies.

Completing the Special Issue, the fourth section deals
with ethical questions that arise during any discussions of
applying science to the early detection and intervention of
youthful risk behaviors. Fisher and Harrington McCarthy
(2013) address ethical issues that prevention scientists and
practitioners face, particularly when investigating novel
topics, using genetic research to illustrate the issues.

Articles included in this Special Issue illustrate innovative
approaches to discovery using transdisciplinary translational
perspectives and methods that are highly informative to pre-
vention science and practice. These approaches fit not only the
needs of the field but also research funders’ priorities. The
ultimate beneficiaries of expanding the scope of prevention
science will be recipients of the resultant mechanism-driven,
evidence-based interventions.
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