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In this issue, Kwako et al. (1) propose a heuristic framework
and recommended a battery of measures for substance use
disorders. This battery, named Addiction Neuroclinical
Assessment (ANA), includes a wide range of measures that
assess three domains: executive function, incentive salience,
and negative emotionality. Kwako et al. (1) propose that this
framework may improve our understanding of the mechanisms
of addiction and provide prevention and treatment targets by
focusing on a small number of functional domains alongside
biologically informative assessments (e.g., genetics and neuroimaging) and other standard measures (e.g., substance use
history and clinical life outcomes). This approach is conceptually consistent with the Research Domain Criteria (RDoC)
initiative of the National Institute of Mental Health (2), which
has yet to be adopted for substance use disorders (SUDs).
This thought-provoking proposed ANA framework should
serve as a springboard for a much-needed discussion on the
scientiﬁc rationale, feasibility, and potential beneﬁts of converging addiction research around a uniﬁed extensive assessment approach to propel progress in the ﬁeld.
The proposed ANA is offered, in part, to address the
challenges inherent in making clinical advances in the addiction ﬁeld while solely relying upon outcome-based symptoms
(i.e., negative impact upon life domains) for the diagnosis of
SUD in the absence of biomarkers or other mechanisminformed measures. While signiﬁcant progress has been made
in the basic and clinical sciences of SUD, these advances
have not yet fully translated to standard clinical care of
addicted individuals. Most notably, the ﬁeld lacks objective
biological or neurocognitive markers with the sensitivity and
speciﬁcity necessary for clinical application that uniquely
distinguish individuals with SUDs from those who have been
exposed to drugs or alcohol but do not develop SUDs. As a
result, SUD continues to be clinically deﬁned at the behavioral
level, and the clinical conceptualization of its core features
have remained relatively stagnant over the past 50 years (3,4).
Kwako et al. outline several important challenges arising from
the current diagnostic “outcome-based” approach that may
be overcome with the adoption of a more “processed-based”
or “mechanism-based” diagnostic approach.
To achieve this aim, ANA explicitly emphasizes greater
linkage of SUD to cognitive and affective neuroscience, which
we applaud, and underlines the importance of including
methods (e.g., neuroimaging and genetics) for investigating
important biological factors, when feasible. In addition to
hypothesis-driven approaches, we agree with Kwako et al.
that data-driven approaches in the absence of a clear a priori
hypothesis (e.g., genome-wide association studies) may also
play an important role in identifying novel underlying biological

mechanisms of addictive disorders. In a similar vein, the
analysis of large data sets tapping the proposed functional
domains may identify neurocognitive markers for initiation,
maintenance, and treatment response across SUDs. Ultimately, the ability of any unifying framework, such as ANA,
to facilitate clinical progress will depend not only on its
foundations but also on its continued reﬁnement and adaptation. An iterative process would be optimal, wherein SUD
model–informed frameworks (such as ANA) guide data collection for both data- and hypothesis-driven investigations; these
data would then be used to carefully and systematically reﬁne
conceptualization of the key functional domains and accordingly expand and contract the target lists of appropriate
measures that will allow valid and reliable assessment of each
domain. These reﬁnements would then be incorporated into
the SUD model–informed framework. Importantly—and for the
ﬁeld to avoid another lag in connecting SUD theory and clinical
practice—any such research framework should be built with
the expectation that it will be updated as new ﬁndings emerge.
This process ensures that frameworks do not drift toward
dogma over time and helps minimize lags in connecting SUD
theory and clinical practice. In this light, the wide breadth of
assessments recommended by ANA serves as a potential
strength to enable such ﬂexibility. As such, ANA could serve
as an impactful jumping-off point. In the iterative process of
applying and honing a framework such as ANA, the ﬁeld can
begin to address some important questions that were—
perhaps deliberately—left open-ended.
Several existing limitations and challenges in the literature
could guide the ﬁrst applications of ANA. First, each of the
proposed functional domains represents a rather broad construct. For example, executive function includes diverse functions, such as response inhibition, working memory, attention,
problem solving, decision making, set shifting, and planning.
Similarly, negative emotionality is also a broad and largely
nonspeciﬁc construct. Negative affect may be difﬁcult to
operationalize, as shown by the large number of proposed
tasks for this construct, ranging from tasks that may be
sensitive to tolerance for negative emotionality (e.g., cold
pressor task), to tasks that are not speciﬁcally designed to
measure negative emotionality but may be disrupted by its
induction (e.g., digit span), to self-report of indicators that have
known associations with negative emotionality (e.g., Childhood Trauma Scale). As such, the recommended full ANA
battery includes a range of tasks and questionnaires for each
domain. Although in some clinical or research situations it
will be feasible to administer the full 10-hour recommended
ANA battery, many clinical situations or study designs will
not allow for this approach. The inclusion of large numbers of
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assessments also brings issues about participant fatigue;
particularly, addicted individuals who can tolerate 10 hours
of assessment would likely lead to selection bias in the
development of samples. We believe priority should be given
to speciﬁcation of key modiﬁable targets in these and other
relevant domains (e.g., conscientiousness and cognitive control). If ANA were applied in this way, a helpful next step for the
ﬁeld would be the characterization of subcomponents of ANA
according to optimal research or clinical questions/situations.
Second, the authors recommend ANA as a tool to develop
diagnostic criteria for SUD. Therefore, it will be helpful to
address the speciﬁcity and sensitivity of these measures to
SUD. Comorbidity of other psychiatric conditions with SUD is
rather common; much of the existing literature does not fully
account for these comorbidities, and the three proposed
functional domains have also been linked to multiple psychiatric disorders. In contrast to the executive deﬁcits seen in
patients with neuropsychiatric disorders, such as schizophrenia and dementia, the deﬁcits seen in SUD are more subtle
and have greater individual variability (5). It would be a
valuable contribution to have ANA subcomponents classiﬁed
based on whether they are expected to show shared or unique
patterns of impairment within SUD and other psychiatric
conditions. This information could improve speciﬁcity and
sensitivity if diagnostic guidelines are developed from ANA,
and in the interim could guide the choice of ANA tasks for
studies of AD where comorbid conditions are not excluded
(e.g., a study of AD that does not exclude for major depression
may choose tasks that are typically impaired in addictive
disorders [ADs] but not depression). A related challenge
comes from the fact that most studies assessing cognitive
functions in patients with SUDs have been cross-sectional and
many have methodological shortcomings, such as comparison
groups that were not matched for education, premorbid IQ, or
other factors that could impact cognitive function (6). As the
ANA is applied, it would be of value to distinguish which
components of the battery are most robustly associated with
ADs after accounting for these factors.
Another set of research questions that could be informed
by the ANA (and then used to further reﬁne the ANA) would be
clariﬁcation of how domains or speciﬁc recommended ANA
measures are differentially associated with the preexisting
vulnerability to initiation of use, vulnerability to transitioning
from use to addiction, acute effects of a drug, acute effects of
withdrawal (short- or longer-term), responsiveness to treatment, and recovery with longer-term abstinence. Many of
these effects are difﬁcult to decouple within the existing AD
cognitive literature, given the inconsistent consideration of
recent substance/drug use or the potential inﬂuence of acute
and chronic withdrawal states (6). This uneven consideration
of such factors may contribute to the fact that cognitive
deﬁcits in ADs show substantial individual variability (5). If
ANA is expanded and continually updated to place its
recommended measures within the context of the current

state of knowledge of this complex and ongoing line of
research, it would facilitate further clariﬁcation of the process
of the disease.
In addition to diagnostic value, it would be a valuable
application of ANA to establish which domains or subdomains
are most sensitive to change during or after speciﬁc treatments or across prolonged abstinence. These processes
would be best measured longitudinally, and therefore it would
be helpful to include within ANA the classiﬁcation of which
tasks are or are not recommended for repeated administration.
There is still a paucity of assessments of these fundamental
processes that are sensitive to change and that can be
administered repeatedly. We believe future work should focus
on ﬁlling these gaps, including new models of addiction that
should incorporate the contribution of these functional
domains. Kwako et al. have undertaken an important and
difﬁcult task to attempt to provide direction for the future of
SUD research. The ANA provides a valuable framework; with
iterative updates informed by the broader research community, it could facilitate the smoother integration of research
with clinical practice.

Acknowledgments and Disclosures
This work was supported by National Institute of Drug Abuse Grant Nos.
P50 DA009241 (KMC), R21 DA 038253 (to MS), and R21 DA 034815
(to EED) and the Department of Veterans Affairs New England Healthcare
System Mental Illness Research, Education, and Clinical Center (to MS).
The authors report no biomedical ﬁnancial interests or potential conﬂicts
of interest.

Article Information
From the Department of Psychiatry (EED, KMC, MS), Yale University School
of Medicine, New Haven, and Department of Veterans Affairs New England
Healthcare System Mental Illness Research (EED, MS), Education, and
Clinical Center, West Haven, Connecticut.
Address correspondence to Kathleen M. Carroll, Ph.D., Department of
Psychiatry, Yale University School of Medicine, 950 Campbell Avenue,
MIRECC 151D, West Haven, CT 06516; E-mail: kathleen.carroll@yale.edu.
Received Jun 13, 2016; accepted Jun 13, 2016.

References
1.

2.
3.
4.
5.

6.

Kwako LE, Momenan R, Litten RZ, Koob GF, Goldman D (2016):
Addictions neuroclinical assessment: A neuroscience-based framework
for addictive disorders. Biol Psychiatry 80:179–189.
Cuthbert BN, Insel TR (2013): Toward the future of psychiatric
diagnosis: The seven pillars of RDoC. BMC Med 11:126.
Edwards G, Gross MM (1976): Alcohol dependence: Provisional
description of a clinical syndrome. Br Med J 1:1058–1061.
Edwards G (1986): The alcohol dependence syndrome: A concept as
stimulus to enquiry. Br J Addict 81:171–183.
Sofuoglu M, DeVito EE, Waters AJ, Carroll KM (2016): Cognitive
function as a transdiagnostic treatment target in stimulant use disorders. J Dual Diagn 12:90–106.
Sofuoglu M, DeVito EE, Waters AJ, Carroll KM (2013): Cognitive
enhancement as a treatment for drug addictions. Neuropharmacology
64:452–463.

Biological Psychiatry August 1, 2016; 80:172–173 www.sobp.org/journal

173

